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(57) Sang ché dé cap dén hop chét duoc thé hién boi cong thic chung (6)
duéi day hoiac mudi duoc dung cta nd, hodc solvat dugc dung ctua hop chét

hodc muoi nay:

(6)

trong dé X, Xa, X3 va X, mdi nhém dde 1ap 1a —CR,= hoic —N=, R, 1a nguyén
tir halogen, chiang han, R; 1a —S(=0),~NH—Rsg, chang han, Rg 1a nhém C1-6
alkyl, chiang han, R; 14 nguyén tir hydro, chang han, Rs la nguyén tir halogen,
ching han, Rs 13 nguyén tir hydro, chang han, va Ry 1a nhém xyclopropyl,
chéng han. Céac hop chét, cadc mubi hodc cac solvat duge dé xudt boi sang ché
nay thé hién hoat tinh lam 6n dinh phurc chit RAF/MEK cao va cé thé duoc st
dung dé didu tri hodc phong ngira cac ri loan ting sinh té bao, cu thé 1a céac

bénh ung thu.
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Linh vue k§ thuat dwoc dé cap

[0001] Sang ché dé cap dén cac dan xuét aryl amit c6 hoat tinh lam 6n dinh
phuc chit RAF/MEK va/hoic hoat tinh tc ché MEK va hitu ich dé diéu tri hodc
phong ngtra cac rdi loan ting sinh té bao, cu thé 13 cac bénh ung thu, cling nhu
d& cap dén cac tac nhan lam 4n dinh phirc chit RAF/MEK hodc c4c tac nhan trc

ché MEK chira cac dan xuét aryl amit nhu vy la cac hoat chét.
Tinh trang k§ thuat cia sang ché

[0002] MEK (kinaza kinaza protein dugc hoat hoa béi tdc nhan phén bao) la
kinaza serin/threonin trong chu trinh phat tin hiéu MAPK va dugc biét 1a truyén
cac tin hiéu ndi bao va cé lién quan mat thiét dén su tang sinh té bao (xem tai
lidu phi sang ché 1). Céc chét (e ché MEK di dugc bao cdo gom PD0325901,
CH4987655, trametinib, cobimetinib va selumetinib (xem tai liéu sang ché 1 va
tai liéu phi sang ché 2), va st dung ching mot minh hodc két hop vdi céc chat
tc ché RAF d3 duoc bao céo 1a thé hién cac hiéu qué lam sang chéng lai cac
bénh ung thu thé dot bién RAF, nhu 1 ung thu té bio hic t6 thé dot bien BRAF

(xem cac tai liéu phi séng ché 3 va 4).

[0003] Clng da biét ring cac hiéu qua 14m sang cua mot sb chét tc ché MEK
chéng lai cac ung thu thé dot bién RAS nhu 13 ung thu phoi khong té bao nho
thé dot bién RAS 14 it thoa man hon. Thuc té, d& dugc bao céo rﬁng selumetinib
va trametinib di thé hién cac hiéu qua kém trong cac thur nghiém 1am sang d6i
v6i ung thu phdi khong t& bao nho thé dot bién KRAS (xem cac tai ligu phi
sang ché 5 va 6).

[0004] CH5126766 (xem tai liéu sang ché 2 va cac tai lidu phi sang ché 7 va g),

ma duoc biét khong chi 1a chét e ché MEK ma con 1a chét 6n dinh phirc chét
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RAF/MEK, di dugc bao cédo la thé hién hiéu qua 1am sang chéng lai ung thu
phdi khong t4 bao nhé thé dot bién RAS (xem tai liéu phi sang ché 9).
CHS5126766 cling theo bdo cao lam én dinh phirc chédt RAF/MEK va tc ché su
phosphoryl héa MEK gia tang (su hoat héa phan hdi ctia chu trinh tin hiéu
MAPK) (xem céc tai liéu phi sang ché 7, 8 va 10). Sy hoat hoa phan hdi nay
duoc cho 1a mot ly do dbi véi cac hidu qua 1am sang it thoa man hon ciia mot sd
chit ttc ché MEK chéng lai cac ung thu thé dot bién RAS (xem tai liéu phi sang
ché 10).

Danh sach tai liéu trich dan

Tai liéu sang ché

[0005] Tai liéu sang ché 1: WO 2006/011466
Tai liéu sang ché 2: WO 2007/091736

Tai liéu phi sang ché

[0006] Tai liéu phi sang ché 1: Nature. 2018, vol. 15, p. 709-720
Tai liéu phi sang ché 2: Molecules. 2017, vol. 22, e1551
Tai li€u phi sang ché 3: N. Engl. J. Med. 2012, vol. 367, p. 107-114
Tai liéu phi sang ché 4: N. Engl. J. Med. 2012, vol. 367, p. 1694-1703
Tai liéu phi sang ché 5: JAMA. 2017, vol. 317, no. 18, p. 1844-1853
Tai liéu phi sang ché 6: Ann. Oncol. 2015, vol. 26, no. 5, p. 894-901
Tai liéu phi sang ché 7: Cancer Res. 2013, vol. 73, no. 13, p. 4050-4060
Tai liéu phi sang ché 8: Cancer Cell. 2014, vol. 25, no. 5, p. 697-710

Tai liéu phi sang ché 9: J. Clin. Oncol. 2017, vol. 35, no. 15, suppl.,
2506
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Tai liéu phi sang ché 10: Nat. Rev. Clin. Oncol. 2014, vol. 11, p.
385-400
Ban chit k¥ thuit ciia sing ché
Vén dé ky thuat
[0007] Mot s6 chét n dinh phirc chdt RAF/MEK hogc cht trc ché MEK ma 1a
hitu {ch dé diéu tri hodc phong nglra cac rbi loan tang sinh té bao (cu thé 1a cac
bénh ung thu) da biét, nhung & thoi diém hién tai céc lya chon sén c6 13 van
khong du dé dap tmg nhing yéu cau khac ctia moi nguoi.
[0008] Muc dich cta sang ché nay 1a d& xuét hop chit méi c6 hoat tinh 1am 6n
dinh phitc chit RAF/MEK va/hoiic hoat tinh tc ché MEK va 1a hitu ich dé didu
tri hodc phong ngura roi loan tang sinh té bao, cu thé 1a bénh ung thu, hodc tac
nhan 1am én dinh phtc chit RAF/MEK hogc tac nhan tic ché MEK méi hitu ich
dé diéu tri hodc phong ngira rdi loan tang sinh té bao, cu thé 1a bénh ung thu.
Bién phap giai quyét van dé
[0009] Pé tao ra hop chit méi nhu vy, cac tac gia sang ché da tap trung vao
CH4987655 (duoc thé hién dudi dy), chat trc ché MEK dugc biét dén rong rai,
va CH5126766 (dugc thé hién dudi ddy), chat én dinh phic chat RAF/MEK
duoc biét dén rong rai.

[Cong thirc héa hoc 1]

HO\/\
CH4987655
[Cong thirc hoa hoc 2]

3/314



52639 41314

N.._O 0.0
A ZZ\
M/ I ()\\S:/O
~ = N H/ \”/
F
CH5126766

[0010] Khi so sanh véi PD0325901, ma la chét e ché MEK khac, CH4987655
thé hién hoat tinh rc ché MEK tuong duong trong h¢ phi té bao nhung thé hién
su phan ly cham hon tr MEK. Pong thoi, CH4987655 thé hién hoat tinh trc ché
MEK manh hon (ICso thip hon) so véi PD0325901 trong mau ngoai vi cua khi
dudi dai (cynomolgus), va gay ra su Uc ché MEK ton tai 1au hon. Nhimg didu
nay duoc cho la do ph?m ttr thé dic trung & vi tri 5° ctia bd khung benzamit cua
CH4987655, phﬁn tir thé chtra cAu tao vong 3-oxo-[1,2]oxazinan (xem Bioorg.

Med. Chem. Lett. 2011, vol. 21, no. 6, p. 1795-1801).

[0011] CH5126766 va MEK tao ra phitc chat ma c6 chu tao dic trung. Cu thé
1a, viéc lién két cia CH5126766 v&i MEK 1am cho phan doan hoat hoa MEK
dich chuyén, lam cho Asn221 va Ser222 ctia MEK dugc dinh vi 6 cac vi tri la
khic bidt v& khong gian véi khi PD0325089 (chdt déng phan doi anh cua
PD0325901) lién két. Trong phirc chit ma duoc tao ra, nhom sulfamit cua
CH5126766 lién quan dén lién két hydro truc tiép voi Asn221 cua MEK va lién
két hydro dugc trung gian boi nude véi Ser222. Vi Ser222 1a mot trong s hai
axit amino ma duoc phosphoryl héa béi RAF, nén cho rz‘?lng hiéu qua lam én
dinh phttc chit RAF/MEK ctia CH5126766 va hiéu qua tc ché cua né dbi véi
su phosphoryl héa dugc gia tang (sy hoat hoa phan hoi cta chu trinh tin hiéu
MAPK) la do cAu tao cla phtrc chét (xem Cancer Cell. 2014, vol. 25, no. 5, p.
697-710 (tai liéu phi sang ché 8)).

[0012] Lién két cia CH4987655 véi MEK lam cho su sap xép khong gian cua
Asn221 va Ser222 ma la lwong tu khi CH5126766 lién két. CH4987655 cling la
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tuong tu CH5126766 & chd né tuong tac véi Asn221. CH4987655 ¢o hiéu qua
tic ché, cho di yéu, ddi vé6i su phosphoryl hoa dugc gia ting, va didu nay duoc
cho 12 do cAu tao ctia phic chét (xem Cancer Cell. 2014, vol. 25, no. 5, p.

697-710 (tai liéu phi sang ché 8)).

[0013] CH4987655 khac voi CH5126766 & chd no cach xa va khong tuong tac
v6i Ser222. CH4987655 ciing khéac & chd sy tuong tac ciia n6 véi Asn221 1a su

tuong tac yéu duoc trung gian boi ciu tao vong 3-oxo-[1,2]oxazinan.

5/314

CH5126766, khong giéng céc chit e ché MEK khéc nhu 13 CH4987655 va

PD0325901, khong tuong tac vai Lys97.

[0014] Duya trén phan tich dugc mé ta & trén, cac tac gia sang ché da dé ra hai
gia thuyét dudi day:

(Gia thuyét 1) Néu cAu tao hda hoc c6 kha nang lién két hydro véi Lys97 dugce
dua vao CH5126766, thi hop chit 1a c6 thé dat dugc hoat tinh Gc ché MEK
tuong duong véi CH4987655, trong khi duy tri hoat tinh lam 6n dinh phtrc chét
RAF/MEK cta CH5126766 va hoat tinh tic ché ctia né dbi véi su phosphoryl

héa duoc gia tang (su hoat hoa phan hdi cua chu trinh tin hiéu MAPK).

(Gia thuyét 2) Néu chu tao hoa hoc c6 kha ndng tao ra cac lién két hydro manh
v6i Asn221 va Ser222 dugc dua vio CH4987655, thi hop chét 1a c6 thé dat
duoc hoat tinh lam 4n dinh phtic chit RAF/MEK va hoat tinh ¢ ché trén su
phosphoryl héa duge gia ting (su hoat hoa phan hdi cua chu trinh tin hiéu
MAPK) tuong duong véi CH5126766, trong khi duy tri hoat tinh e ché MEK
cia CH4987655.

[0015] Trong phurc chit cia MEK véi CH4987655, cau tao hydroxamat cla
CH4987655 tuong tac véi Lys97 ciia MEK. Do do, dua trén gia thuyét 1, cac

tc gia sang ché tao ra hop chat AA-2 dudi day, ma co ciu tao CH5126766
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chira phin tir thé v&i cdu tao hydroxamat.

[Cong thitc hda hoc 3]
SReeePt
/ N
HO. _~ o,NH AA-2

[0016] Trong phuc chit ctia MEK véi CHS5126766, chu tao sulfamit cia
CH5126766 tuong tac voi Asn221 va Ser222 cua MEK. Do d4, dua trén gia
thuyét 2, cac tac gid sang ché tao ra hop chit AA-1 dudi diy, ma chua cAu tao
sulfamit dugc dua vao & dau cudi clia cAu tao tuong tmg v&i mach bén vi tri 57

cua CH4987655.

[Cong thurc hda hoc 4]

HO\/\
O\\S// \/(E[ \©\
N
N Nﬁ( |

[0017] Hoat tinh uc ché MEK1 (ICs), hoat tinh tc ché BRAF (ICso), hoat
tinh e ché sinh truéng HCT-116 (ICso) va/hodc hoat tinh G ché sinh trudéng
Colo-205 (ICso) ctia hop chat AA-2 va hop chit AA-1 duoc do theo cach duge
md ta trong Vi du thit nghiém 3, 4 hodc 5 dudi day (cac té bao HCT-116 va
Colo-205 thu dugc tr ATCC). Cac két qua duoc thé hién trong Bang 1 dudi
day. Cac té bao HCT-116 va Colo-205 tuong umg la céc té bao ung thu & nguoi
v6i cac dot bién RAS va BRAF.
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Bang 1
Hop chit " MEK1 BRAF HCT-116 | Colo-205
) I1Csg (DM) 1Csp (I’IM) 1Cso (I]M) ICso (HM)
AA-2 > 8000 2200 45000 ND
AA-1 21 3 2 0,4

ND: Khong dugc xac dinh

[0018] Nhu Bang 1 thé hién, hop chit AA-2 khong thé hién dac diém (profil)
dwoc mong doi. Mt khac, hgp chit AA-1 da thé hién hoat tinh trc ché MEK1,
hoat tinh Gc ché BRAF, hoat tinh tc ché sinh truong HCT-116 va hoat tinh trc
ché sinh truéng Colo-205 dang ké.

[0019] Céac tac gia sang ché d3 thuc hién nghién ctru k§ ludng st dung hop
chat AA-1 13 hop cht dan dét, va phat hién ra rang cac dan xuét aryl amit cu
thé c6 hoat tinh lam n dinh phtc chit RAF/MEK va/hodc hoat tinh Gc ché
MEK, va 1a hitu ich dé diéu tri hodc phong ngira cac rbi loan ting sinh té bao,

cu thé 13 cac bénh ung thu.

[0020] Sang ché nay dé xuét cac hop chét, cac mudi hodc céc solvat theo céc

muc (A1) dén (A6) dudi day.

(A1) Hop chét dugc thé hién boi cong thic chung (1) dudi déy hodc mudi

duoc dung cia nd, hodc solvat dugce dung ctia hop chét hodc muoi nay:

[Cong thtrc hda hoc 5]

R3
|
HN O

ZT
Py
&

R1 /K\
N X3
H

(1)

71314
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trong do:
vong A 1a nhom dugc thé hién boi cong thirc chung (2), (3), (4) hodc (5)
dudi day (noi cac lién két dugc biéu thi boi *, ** va *** duoc lién két voi

~NH-, “CONH- va —CH,—, mdt cach tuong tmg):

[Cong thirc hda hoc 6]
Rg N Re Ykl( Rg Ro l X :
*kk X// X4 / N X5 Fedkk N
3 *kk T \ )
O Xe

X1, Xa, X3, X4, Xs va Xe mdi nhom doc 1ap 1a —CR,= hodc —N=;

R, 12 nguyén tir hydro, nguyén tir halogen, hogc nhom C1-6 alkyl;

R1 la —S(:O)z_NH—Rg hOé.C —S(ZO)z—Rg;

Rg 1a nguyén tir hydro, nhém C1-6 alkyl (nhém C1-6 alkyl duoc thé tiy
¥ bang nguyén t halogen, nhém hydroxy, nhém C1-6 alkoxy, nhom C3-6
xycloalkyl hodc nhém C3-6 heteroxycloalkyl), nhém C3-6 xycloalkyl mot vong
hodc hai vong (nhém C3-6 xycloalkyl dugc thé tiy ¥ bang nhém C1-6 alkyl
hodc nhém C1-6 alkoxy), hodgc nhom C3-6 heteroxycloalkyl mét vong hodc hai
vong;

R; 12 nguyén tir hydro, nhém C1-6 alkyl (nhom C1-6 alkyl duoc thé tly
y bang nguyén tr halogen, nhém hydroxy hodc nhém C1-6 alkoxy), nhom C3-6
xycloalkyl (nhém C3-6 xycloalkyl dugc thé thy y bang nguyén tir halogen hogc
nhém C1-6 alkyl), hodc nhém C1-6 alkoxy (nhém C1-6 alkoxy duogc thé tuy y

bing nguyén tr halogen, nhém hydroxy hodc nhom C1-6 alkoxy);

Rs 1 nguyén tir halogen hodc nhém C1-6 alkyl;

8/314
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Rs 12 nguyén it hydro, nguyén tir halogen hodc nhom C1-6 alkyl va R4
1a nguyén ti hydro, nguyén tir halogen, nhém C1-6 alkyl, nhém C2-7 alkenyl,
nhém C2-7 alkynyl, nhém C3-6 xycloalkyl hogc nhém C1-6 alkylthio, hodc Re
va Ry tao ra vong 5 canh khéc loai chua béo hoa cung véi cac nguyén tu cacbon
ma ching dugc lién két vao do;

R5 14 nguyén tr hydro hodc nhom C1-6 alkyl; va

Ry 1a nguyén tir hydro, nguyén tir halogen, hodc nhom C1-6 alkyl.
[0021]

(A2) Hop chét, mudi hoic solvat theo muc (A1), trong do:

vong A 1a nhém dugc thé hién boi cong thitc chung (2) hodc (4);

Rs 14 nguyén tit hydro, nhém C1-6 alkyl (nhém C1-6 alkyl dugc thé ty
y bang nguyén tir halogen, nhém hydroxy hogc nhém C1-6 alkoxy), hodc nhom
C3-6 xycloalkyl mdt vong (nhém C3-6 xycloalkyl dugc thé tiy ¥ bang nhém
C1-6 alkyl);

R; 1a nguyén tir hydro, nhém C1-6 alkyl, nhom C3-6 xycloalkyl, hoéc
nhom C1-6 alkoxy (nhém C1-6 alkoxy dugc thé thy y biang nhém hydroxy);

R¢ 12 nguyén tit hydro, nguyén tir halogen hoac nhom C1-6 alkyl va R4
1a nguyén tir halogen hodc nhém xyclopropyl; va

R 1a nguyén t& hydro hodc nhém metyl.

[0022]

(A3) Hop chét, mubi hodc solvat theo muc (A1), trong d6 hop chét dugc thé
hién bai cong thirc chung (1) 1a hop chét dugc thé hién bsi cong thic (6) dudi
day:

[Cong thirc hda hoc 7]
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(6)

trong do:

X,, Xo, X5 va X4 mbi nhém doc 1ap 1a —CR,= hodc —N=;

R, 1a nguyén tir hydro, nguyén tir halogen, hodc nhom C1-6 alkyl;

R; 1a —S(=0),~NH-Rg hodc —S(=0)>—Rs;

Rg 12 nguyén tir hydro, nhém C1-6 alkyl (nhém C1-6 alkyl dugc thé tuy
¥ bang nguyén tit halogen, nhém hydroxy hodc nhom C1-6 alkoxy), hoac nhém

C3-6 xycloalkyl mot vong (nhém C3-6 xycloalkyl dugc thé tiy y bang nhém
C1-6 alkyl);

R; la nguyén tir hydro, nhém C1-6 alkyl, nhém C3-6 xycloalkyl, hoac
nhom C1-6 alkoxy (nhém C1-6 alkoxy dugc thé tiy y bang nhém hydroxy);

Rs 1a nguyén tir halogen hodc nhém C1-6 alkyl; va

R¢ 12 nguyén tir hydro, nguyén tir halogen hodc nhém C1-6 alkyl va R4
]a nguyén tr halogen hodc nhém xyclopropyl.
[0023]
(A4) Hop chét, mudi hodc solvat theo muc bét ky trong sé cac muc (A1) dén
(A3), trong do:

R, 12 nguyén tir hydro hodc nguyén tr halogen;

Ry 12 nhém C1-6 alkyl (nhém C1-6 alkyl duoc thé tuy y bang nguyén tir

10
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halogen hozc nhém C1-6 alkoxy) hodc nhom C3-6 xycloalkyl mot vong (nhém
C3-6 xycloalkyl duoc thé tly y bang nhém C1-6 alkyl);

R; 13 nguyén t& hydro, nhém C1-6 alkyl, nhom C3-6 xycloalkyl, hoac
nhém C1-6 alkoxy (nhém C1-6 alkoxy duoc thé tuy ¥ bang nhém hydroxy);

Rs 1a nguyén tu halogen; va

Rs 12 nguyén tir hydro va R4 13 nguyén tu halogen hodac nhdém
xyclopropyl.
[0024]

(A5) Hop chét, mudi hodc solvat theo muc bét ky trong sé cac muc (A1) dén
(A3), trong do:

R, la nguyén tr hydro hodc nguyén tu flo;

R; 14 nhém C1-4 alkyl (nhém C1-4 alkyl dugc thé tly y bang nguyén tir
flo hodic nhém Cl-4 alkoxy) hodc nhom xyclopropyl (nhom xyclopropyl dugc
thé tuy y bang nhém C1-4 alkyl);

R; 12 nguyén t hydro, nhém C1-4 alkyl, nhom xyclopropyl, hodc nhom
C1-4 alkoxy (nhém C1-4 alkoxy dugc thé tiiy ¥ bang nhém hydroxy);

Rs 1a nguyén tu flo; va
Rs 12 nguyén tir hydro va Ry 1 nguyén tir iot hodc nhém xyclopropyl.
[0025]

(A6) Hop chit, mudi hodc solvat theo muc bét ky trong sb cac muc (A1) dén

(A3), trong do:
R, 1a nguyén tir flo;

R, 14 —S(=0),-NH—Rg;

11
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Rs 1a nhom C1-4 alkyl;

R; 14 nguyén tir hydro hodc nhém xyclopropyl;

Rs 1a nguyén tur flo; va

Rs 12 nguyén tir hydro va Ry 1a nguyén tir iot hodc nhém xyclopropyl.

[0026] Sang ché ciing d& xuét cac téc nhan theo muc (A7) dén (A10) dudi day.
Cac hop chét, cdc mudi hodc cac solvat cia muc (A7) dudi day gbm cac hop
chét, cac mudi hodc céc solvat ctia cac muc (Al) dén (A6).

(A7) Tac nhan lam 6n dinh phiic chat RAF/MEK chira hop chét dugc thé
hién boi cong thic chung (11) duéi diy hodc mudi duge dung cua nd, hodc

solvat dugc dung cua hgp chét hodc mudi nay, lam hoat chét:

[Cong thic héa hoc 8]

e
/
/ X
><>_\>
N
>
2
T
i ; z
O
ZT
p
(6]
o P
B [e)]

(11)
trong do:

vong A 1a nhém duoc thé hién béi cong thire chung (2), (3), (4) hodc (5)
dudi day (noi céc lién két duge biéu thi boi *, ** va *** duoc lién két véi

—NH-, ~CONH- va —X;—, mét cach twong ung):

[Cong thtrc hoa hoc 9]

12
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R * R * R R *
9 AN 9 %H( 9 9 1 AN
Hkk X3// X4 ek - N W X5 *kk dkk N
W
0] Xe
) (©) ©®)

X4, Xa, X3, X4, X5 va Xs mdi nhém doc 1ap la —CRy=hodc —N=;

R, 13 nguyén tir hydro, nguyén tir halogen, hodc nhom C1-6 alkyl;

X713 <(CHj)m— hodc —O—vamla 1, 2 hodc 3;

Ry la “S(:O)z—NH—Rg hOéC —S(‘—‘O)z—Rg;

Rs 12 nguyén tir hydro, nhom C1-6 alkyl (nhom C1-6 alkyl dugc thé tuy
y bang nguyén t halogen, nhém hydroxy, nhém C1-6 alkoxy, nhém C3-6
xycloalkyl hoic nhém C3-6 heteroxycloalkyl), nhom C3-6 xycloalkyl mot vong
hodc hai vong (nhém C3-6 xycloalkyl dugc thé tuy y bang nhém C1-6 alkyl
hodc nhém C1-6 alkoxy), hodc nhom C3-6 heteroxycloalkyl mdt vong hodc hai
vong;

R; 12 nguyén tir hydro, nhém C1-6 alkyl (nhom C1-6 alkyl dugc thé tiy
y bang nguyén tir halogen, nhém hydroxy hodc nhém C1-6 alkoxy), nhém C3-6
xycloalkyl (nhém C3-6 xycloalkyl dugc thé tuy y bang nguyén tir halogen hodc
nhém C1-6 alkyl), hoic nhém C1-6 alkoxy (nhom C1-6 alkoxy duoc thé tiy y
bang nguyén ti halogen, nhém hydroxy hodc nhém C1-6 alkoxy);

Rs 1a nguyén tit hydro, nguyén tir halogen, hodc nhom C1-6 alkyl;

R¢ 12 nguyén tir hydro, nguyén tir halogen hodc nhém C1-6 alkyl va Ry
1a nguyén tr hydro, nguyén tir halogen, nhém C1-6 alkyl, nhém C2-7 alkenyl,
nhém C2-7 alkynyl, nhém C3-6 xycloalkyl hodc nhém C1-6 alkylthio, hodc Re

va Ry tao ra vong 5 canh khéc loai chua béo hoa cung véi cac nguyén tir cacbon
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ma ching dugc lién két vao do;
R5 14 nguyén tr hydro hodc nhom C1-6 alkyl; va
R 1a nguyén tir hydro, nguyén tir halogen, hodc nhém Cl1 -6 alkyl.
[0027]
(A8) Téc nhan lam 6n dinh phtrc chat RAF/MEK theo muc (A7), trong do:
vong A 1a nhém dugc thé hién boi cong thirc chung (2) hodc (4);
X71a—CHy—;

Rg 12 nguyén tir hydro, nhém C1-6 alkyl (nhém C1-6 alkyl duoc thé tly
y bang nguyén tir halogen, nhém hydroxy hoéc nhém C1-6 alkoxy), hodc nhom
C3-6 xycloalkyl mot vong (nhém C3-6 xycloalkyl dugc thé tiy y bang nhém
C1-6 alkyl);

R; 1a nguyén tir hydro, nhém C1-6 alkyl, nhém C3-6 xycloalkyl, hodc
nhém C1-6 alkoxy (nhom C1-6 alkoxy dugc thé thy y bang nhém hydroxy);

Rs 12 nguyén tir halogen hodc nhém C1-6 alkyl;

R, 14 nguyén ti hydro, nguyén tir halogen hodc nhém C1-6 alkyl va Ry

1a nguyén tir halogen hogc nhém xyclopropyl; va
R la nguyén tr hydro hodc nhém metyl.
[0028]

(A9) Téac nhan lam 4n dinh phuc chit RAF/MEK theo muc (A7), trong do
hop chét duoc thé hién boi cong thire chung (11) 1a hop chét dugc thé hién boi
cong thirc chung (6) dudi day:

[Cong thic hoa hoc 10]
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trong do:

X1, Xz, X3 va Xy m61 nhom déc lép la —CRy= hOéC ‘N:;
R, 1a nguyén tir hydro, nguyén tir halogen, hodac nhom C1-6 alkyl;
R1 la _S(:O)Z—NH—‘Rg hOéC _S(':O)z'_RS;

Rs 12 nguyén tir hydro, nhém C1-6 alkyl (nhém C1-6 alkyl dugc thé tiy
y bang nguyén tir halogen, nhém hydroxy hodc nhom C1-6 alkoxy), hodac nhom
C3-6 xycloalkyl mét vong (nhom C3-6 xycloalkyl duoc thé tuy y bang nhém
C1-6 alkyl);

R; 14 nguyén t& hydro, nhém C1-6 alkyl, nhom C3-6 xycloalkyl, hodc
nhom C1-6 alkoxy (nhom C1-6 alkoxy dugc thé tily ¥ bang nhém hydroxy);

Rs la nguyén tir halogen hodc nhém C1-6 alkyl; va

Rs la nguyén t hydro, nguyén ti halogen hodc nhém C1-6 alkyl va R4

1a nguyén tir halogen hogc nhém xyclopropyl.
[0029]

(A10) Téc nhan lam 6n dinh phtc chat RAF/MEK theo muc bAt ky trong sb
cac muc (A7) dén (A9), trong do:

R, la nguyén tit hydro hodc nguyén tir halogen;
Rs 1a nhém C1-6 alkyl (nhém C1-6 alkyl duoc thé tly ¥ bang nguyén tir
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halogen hodc nhém C1-6 alkoxy) hodc nhém C3-6 xycloalkyl mot vong (nhém
C3-6 xycloalkyl dugc thé thy y bang nhém C1-6 alkyl);
R; la nguyén ti hydro, nhém C1-6 alkyl, nhém C3-6 xycloalkyl, hodc
nhém C1-6 alkoxy (nhém C1-6 alkoxy duge thé tly ¥ bang nhém hydroxy);
Rs 1a nguyén tr halogen; va
Rs 1a nguyén t& hydro va R4 1a nguyén tu halogen hodc nhom
xyclopropyl.
[0030] Sang ché con dé xuét cac hop chét, cac mubi hodc céc solvat theo muc
(A11) dén (A15) dudi day. Céac hop chét, cac mubi hodc cac solvat clia muc
(A7) gdm cac hop chét, cac mudi hodc cac solvat cua muc (All) dén (A15)
duai day.
(A11) Hop chéit hodc mudi duge dung ctia nd, hodc solvat dugc dung cua hop
chét hoic mubi nay, hop chét nay dugc lua chon trong s6:
N-xyclopropyl-3,4-diflo-2-(2-flo-4-iodoanilino)-5 -[[3-flo-2-
(metylsulfamoylamino)pyridin—4-yl]metyl]benzamit (hop chét A-2),
2-(2-ﬂ0-4—iodoanilino)—5-[[3-ﬂo—2-(metylsulfamoylamino)pyridin—4-
ylJmetyl]-1-metyl-6-oxopyridin-3-carboxamit (hop chét J-1),
2-(4-xyclopropyl-2-ﬂoanilino)—3,4—diﬂo—5-[[3-ﬂo—2-
(metylsulfamoy1amino)pyridin—4-yl]metyl]benzamit (hop chét A-1),
N-Xyclopropyl-S—[[2-(etylsu1famoylamino)-3 -flopyridin-4-ylJmetyl]-
3,4-diflo-2-(2-flo-4-iodoanilino)benzamit (hop chit A-4),
N-xyclopropyl-3,4-diflo-5-[[3 ~flo-2-(2-floetylsulfamoylamino)pyridin-
4-y1]mety1]-2—(2—ﬂo-4-iodoanilin0)benzamit (hop chét A-6),

3,4-diflo-2-(2-flo-4-iodoanilino)-5-[[3 ~flo-2-(metylsulfamoylamino)
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pyridin-4—yl]metyl]—N—[(2—metylpropan-2—yl)oxy]benzamit (hop chét A-8),

3,4-diﬂo-2-(2-ﬂo-4-i0d0anilino)—5—[[3-ﬂo-2-(metylsulfamoylamino)
pyridin-4-yl]metyl]-N-metoxybenzamit (hop chét A-13),

3,4-diﬂo-2-(2-ﬂo—4-i0doanilino)—5—[[3-ﬂo-2-(metylsulfamoylamino)
pyridin-4-ylJmetyl]benzamit (hop chat A-25),

5-[[2-(xyclopropylsulfamoylamino)—3-ﬂopyridin—4-yl]metyl]—3 ,4-diflo-
2-(2-flo-4-iodoanilino)benzamit (hop chét A-30),

3 4-diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-(propan-2-
ylsulfamoylamino)pyridin—4-yl]metyl]benzarnit (hop chat A-31),

3,4-diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-(2-
metoxyetylsulfamoylamino)pyridin—4-yl]metyl]benzamit (hop chét A-33),

3,4-diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-(2-
metylpropylsulfamoylamino)pyridin—4—yl]metyl]benzamit (hop chét A-34),

3,4—diﬂo-2-(2-ﬂo-4—iodoanilino)-5—[[3-ﬂo—2-[(1—metylxyclobutyl)
sulfamoylamino]pyridin-4-ylJmetyl]|benzamit (hop chéat A-35),

3 ,4—diﬂ0-2-(2-ﬂo-4-iodoanilino)—5-[[3—ﬂ0-2-(propylsulfamoylamino)
pyridin-4-yl]metyl]benzamit (hop chat A-41),

3,4-diﬂo-2—(2-ﬂo-4-iodoanilino)-5-[[3-ﬂo-2-(metylsulfamoylamino)
pyridin-4-y1]metyl]-N—(2—hydroxyetoxy)benzamit (hop chit B-1),

5-[[3 -(etylsulfonylamino)-2—ﬂophenyl]metyl]-3 ,4-diflo-2-(2-flo-4-
iodoanilino)benzamit (hop chét D-4),

5-[[3 -(etylsulfonylamino)-2-flophenyl]metyl]-3 ,4-diflo-2-(2-flo-4-
iodoanilino)-N-metoxybenzamit (hop chét E-1),

3 94—diﬂo-2—(2—ﬂo-4-iodoanilino)—5—[[2-ﬂ0-3 ~(metylsulfamoylamino)
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phenyl]metyl]benzamit (hgp chat E-7),

3,4-diflo-2-(2-flo-4-iodoanilino)-5-[[2-flo-3 -(metansulfonamit)
phenyl]metyl]benzamit (hop chét E-13),

4-flo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2 ~(metylsulfamoylamino)pyridin
_4-yl]metyl]benzamit (hop chét I-1),

N-xyclopropyl-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-
(metylsulfamoylamino)pyridin-4-yljmetyl]-1 -metyl-6-oxopyridin-3-carboxamit
(hop chét J-5),

3 4-diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-[(1 -metylxyclobutyl)
sulfamoylamino]pyridin-4-yl]metyl]-N-metoxybenzamit (hop chét A-15),

3 4-diflo-5-[[3-flo-2-(metylsulfamoylamino)pyridin-4-yl] metyl]-2-(2-
flo-4-metylsulfanylanilino)benzamit (hop chat A-18),

2-(4-etynyl-2-floanilino)-3,4-diflo-5-[[3 -flo-2-(propylsulfamoylamino)
pyridin-4-yl]metyl]benzamit (hop chét A-20),

2-(4-bromo-2-floanilino)-3,4-diflo-5-[[3 ~flo-2-(metylsulfamoylamino)
pyridin-4-yl]metyl]benzamit (hop chat A-27),

2-(2-clo-4-iodoanilino)-5-[[3 ~(etylsulfonylamino)-2-flophenyljmetyl]-3,
4-diflo-N-metoxybenzamit (hop chét E-9),

3,4-diflo-2-(2-flo-4-iodoanilino)-5-[[2-flo-3 -(oxan-4-ylsulfonylamino)
phenyl]metyl]benzamit (hop chéat E-23),

2-[4-(diflometylsul fanyl)-2-floanilino]-3,4-diflo-5 -[[3-flo-2-
(metylsulfamoylamino)pyridin—4—yl]metyl]benzamit (hop chat H-1),

3,4-diflo-2-[(4-flo-1 ~benzothiophen-5-yl)amino]-5-[[3-flo-2-

(metylsulfamoy1amino)pyridin—4-y1]metyl]benzarnit (hop chat H-3),
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3,4-diflo-2-(2-flo-4-iodoanilino)-5-[3 -flo-2-(metylsulfamoylamino)
pyridin-4-ylJoxybenzamit (hop chét H-4),

2-(2-flo-4-iodoanilino)-5-[[3 ~flo-2-(metylsulfamoylamino)pyridin-4-yl]
metyl]-N-metoxy-1-metyl-6-oxopyridin-3 -carboxamit (hop chét J-8),

2-(2-flo-4-iodoanilino)-5-[[3 ~flo-2-(metylsulfamoylamino)pyridin-4-yl]
metyl]-1-metyl-N-[(2-metylpropan-2-yl)oxy] -6-oxopyridin-3-carboxamit (hop
chét J-10),

5-[[2-(etylsulfamoylamino)-3-flopyridin-4-yl]metyl] -2-(2-flo-4-
iodoanilino)-1-metyl-6-oxopyridin-3-carboxamit (hop chét J-14),

5-(2-flo-4-iodoanilino)-2-[[3 ~flo-2-(metylsulfamoylamino)pyridin-4-yl]
metyl]pyridin-4-carboxamit (hop chét L-1),

5-(2-flo-4-iodoanilino)-8-[[3 -flo-2-(metylsulfamoylamino)pyridin-4-yl]
metyl]imidazo[ 1,5-a]pyridin-6-carboxamit (hop chéat M-1),

5-flo-4-(2-flo-4-iodoanilino)-1-[[3-flo-2-
(metylsulfamoylamino)pyridin-4-yljmetyl]-6 -oxopyridin-3-carboxamit (hgp
chét N-1),

5-flo-4-(2-flo-4-iodoanilino)-1-[[3-flo-2-
(propylsulfamoylamino)pyridin-4-yl]metyl]-6-oxopyridin-3-carboxarnit (hop
chét N-2),

4-(2-flo-4-iodoanilino)-1-[[3 -flo-2-(metylsulfamoylamino)pyridin-4-
yl]metyl]-5-metyl-6-oxopyridin-3 _carboxamit (hop chét P-1), va

1-[[2-(etylsulfonylamino)-3 ~flopyridin-4-yl]metyl]-4-(2-flo-4-

iodoanilino)-5-metyl-6-oxopyridin-3-carboxamit (hop chét P-2).

[0031]
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(A12) Hop chét hoic mubi dugc dung ctia né, hodc solvat duge dung ctia hop
chat hodic mubi nay, hop chat nay dugc lya chon trong s6:
N-xyclopropyl-3,4-diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-
(metylsulfamoylamino)pyridin-4-ylJmetyl]benzamit (hop chét A-2),
2-(2-ﬂ0-4—iodoanilino)-5-[[3—ﬂo-2-(metylsulfamoylamino)pyridin—4-
yl]metyl]-1-metyl-6-oxopyridin-3-carboxamit (hop chét J-1),
2-(4-xyclopropyl-2-floanilino)-3,4-diflo-5-[[3-flo-2-
(metylsulfamoylamino)pyridin-4-yl]Jmetyl]benzamit (hop chat A-1),
N—xyclopropyl-S—[[2-(etylsu1famoylamino)—3—ﬂopyridin—4-yl]metyl]—
3,4-diflo-2-(2-flo-4-iodoanilino)benzamit (hop chét A-4),
N-xyclopropyl-3,4-diflo-5-[[3 ~flo-2-(2-floetylsulfamoylamino)pyridin-
4-yllmetyl]-2-(2-flo-4-iodoanilino)benzamit (hop chét A-6),
3,4-diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-
(metylsulfamoylamino)pyridin-4-yljmetyl]-N- [(2-metylpropan-2-
yl)oxy|benzamit (hop chét A-8),
3,4-diflo-2-(2-flo-4-iodoanilino)-5 -[[3-flo-2-(metylsulfamoylamino)
pyridin-4-yl]metyl]-N-metoxybenzamit (hop chét A-13),
3,4-diﬂo-2-(2-ﬂ0-4-iodoanilino)-5-[[3—ﬂ0-2—(metylsulfamoylamino)
pyridin-4-yl]metyl]benzamit (hop chét A-25),
5-[[2-(xyclopropylsulfamoylamino)-3 -flopyridin-4-yl]metyl]-3,4-diflo-
2-(2-flo-4-iodoanilino)benzamit (hop chét A-30),
3,4-diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-(propan-2-
ylsulfamoylamino)pyridin—4—yl]metyl]benzamit (hop chit A-31),

3,4-diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-(2-
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metoxyetylsulfamoylamino)pyridin—4-yl]metyl]benzamit (hop chét A-33),
3,4-diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-(2-
metylpropylsulfamoylamino)pyridin—4-yl]metyl]benzamit (hop chét A-34),
3,4-diflo-2-(2-flo-4-iodoanilino)-5-[[3 -flo-2-[(1-metylxyclobutyl)
sulfamoylamino]pyridin-4-ylJmetyl]benzamit (hop chét A-35),
3,4-diflo-2-(2-flo-4-iodoanilino)-5 -[[3-flo-2-(propylsulfamoylamino)
pyridin-4-yl]metyl]benzamit (hop chat A-41),
3,4-diﬂo-2—(2-ﬂo—4-i0d0anilino)-5—[[3—ﬂo—2-(metylsulfamoylamino)
pyridin-4-ylJmetyl]-N-(2-hydroxyetoxy)benzamit (hop chét B-1),
5-[[3-(etylsulfonylamino)-2-flophenylJmetyl]-3 ,4-diflo-2-(2-flo-4-
iodoanilino)benzamit (hop chét D-4),
5-[[3-(etylsulfonylamino)-2-flophenyljmetyl]-3 ,4-diflo-2-(2-flo-4-
iodoanilino)-N-metoxybenzamit (hop chat E-1),
3,4-diﬂo-2-(2-ﬂo—4-i0doani1ino)-5-[[2—ﬂ0—3-(metylsulfamoylamino)
phenyl]metyl]benzamit (hop chat E-7),
3 ,4—diﬂo-2-(2—ﬂ0-4-iodoanilino)-5—[[2—ﬂo—3—(metansulfonamit)
phenyl]metyl]benzamit (hop chét E-13),
4-ﬂo-2-(2-ﬂo—4-iodoani1ino)-5—[[3-ﬂ0-2-(metylsulfamoylamino)
pyridin-4-ylJmetyl]benzamit (hop chatI-1), va

N-xyclopropyl-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-

21/314

(metylsulfamoylamino)pyridin—4-yl]metyl] -1-metyl-6-oxopyridin-3-carboxamit

(hop chét J-5).

[0032]

(A13) Hop chét hodc mudi duogc dung ctia nd, hodc solvat duge dung cua hop
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chét hodc mudi nay, hop chét nay duoc lua chon trong s6:

N-xyclopropyl-3 .4-diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-

(metylsulfamoylamino)pyridin-4-ylJmetyl]benzamit (hop chét A-2),

2-(2-flo-4-iodoanilino)-5-[[3 -flo-2-(metylsulfamoylamino)pyridin-4-
yljmetyl]-1-metyl-6-oxopyridin-3-carboxamit (hop chét J-1), va

2-(4-xyclopropyl-2-floanilino)-3,4-diflo-5-[[3-flo-2-

(metylsulfamoylamino)pyridin-4-yljmetyl]benzamit (hop chat A-1).
[0033]

(A14) 2-(4-Xyclopropyl-2-floanilino)-3,4-diflo-5-[[3-flo-2-
(metylsulfamoylamino)pyridin-4-yljmetyl]benzamit (hop chat A-1) hodc mubi

duoc dung ctia nd, hodc solvat dugc dung cua hop chét hodc mudi nay.
[0034]

(A15) 2-(4-Xyclopropyl-2-floanilino)-3,4-diflo-5-[[3 -flo-2-
(metylsulfamoylamino)pyridin—4-yl]metyl]benzamit (hop chat A-1) hoiic mudi
natri hodic mubi kali ctia né, hodc solvat dugc dung cua hop chét hodc mudi
nay.

[0035] Cac hop chét, cac mudi hodc cac solvat cua (Al) dén (A15) thé hién
hoat tinh lam 6n dinh phtc chit RAF/MEK cao va c6 thé duoc st dung 1am céc
hoat chét trong céc tac nhan diéu tri hodc phong ngira d6i voi cac rdi loan ting
sinh té bao, cu thé 1a cac bénh ung thu (cu thé hon 13, cac ung thu thé dot bién
RAS). Do d9, sang ché nay dé xuét duogc phém chira hop chit, mudi hoic solvat
clia muc bét ky trong s6 cac muc (Al) dén (A15) lam hoat chét. Pong thoi,
sang ché nay dé xuét tac nhan diéu tri hodic phong ngua dbi voi rdi loan ting
sinh & bao, cu thé 14 bénh ung thu, tadc nhan chira hop chét, mudi hodc solvat

ctia muc bét ky trong s6 cac muc (A1) dén (A15) 1am hoat chét.
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[0036] Sang ché con dé xuét cac hop chét, cac mudi hodc cac solvat theo (B1)

dén (B3) dudi day va tic nhan theo (B4) dudi day.

(B1) Hop chét duoc thé hién béi cong thic chung (1) dudi day hodc mudi

duoc dung cta né, hoic solvat duge dung ctia hop chat hodc mudi nay:

[Cong thirc hda hoc 11]

R3
|
HN O

ZI

Ri )\\
N X3
H
(M

trong do:

vong A la nhom dugce thé hién béi cong thirc chung (2), (3) hodc (4)
dudi day (noi céc lién két duogc biéu thi boi *, ** va *** dugc lién két voi

—NH-, ~CONH- va —CH,—, m{t cach tuong ing):

[Cong thirc hoa hoc 12]

Ro S * Ro \(k(* Rg
| _ Xq N X5
*kk X3/ *kk - \‘(
O

) 3)
X,, Xa, X3, X4 va Xs mdi nhém doc 14p 1a —~CR,= hodc —N=;
R, 12 nguyén tir hydro, nguyén tir halogen, hoac nhém C1-4 alkyl;
R, la —S(=0),~NH—Rg hodc —S(=0)>—Rs;

Rs 1a nhém C1-4 alkyl (nhém C1-4 alkyl duoc thé thy y bang nguyén ti

23



52639 24/314

halogen, nhém hydroxy, nhom C1-4 alkoxy, nhom C3-6 xycloalkyl hodc nhom
C3-6 heteroxycloalkyl) hoic nhém C3-6 xycloalkyl (nhém C3-6 xycloalkyl
duoc thé tuy ¥ v6i nhém C1-4 alkyl);

R; 14 nguyén tir hydro, nhom C3-6 xycloalkyl, hodc nhom C1-6 alkoxy;
Rs 1a nguyén tu halogen;
R¢ 12 nguyén tir hydro va R4 la nguyén tir halogen hoac nhom C3-6
xycloalkyl;
R71a nhom C1-4 alkyl; va
Ry 1a nguyén tu hydro.
[0037]
(B2) Hop chit hoic mubi dugc dung ciia nd, hodc solvat dugc dung cua hop
chét hodc mubi nay, hop chét nay duogc lya chon trong s6:
2-(4-xyclopropyl-2-floanilino)-3,4-diflo-5-[[3-flo-2-
(metylsulfamoylamino)pyridin—4—y1]metyl]benzamit (hop chét A-1),
(+/-)-3,4-diflo-5-[[3 ~flo-2-(2-hydroxypropylsulfamoylamino)pyridin-
4-yllmetyl]-2-(2-flo-4-iodoanilino)benzamit (hop chéat A-17),
3,4-diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-(oxetan-3-
ylmetylsulfamoylamino)pyridin—4-yl]metyl]benzamit (hop chat A-21),
3,4—diﬂo-2—(2—ﬂo—4-iod0ani1ino)—5-[[3—ﬂ0-2—(metylsulfamoylamino)
pyridin-4-yl]metyl]benzamit (hop chét A-25),
5—[[2-(Xyclopropylsulfamoylamino)-3-ﬂopyridin—4-yl]rnetyl]—3,4-diﬂo—
2-(2-flo-4-iodoanilino)benzamit (hop chét A-30),
3 4-diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-(2-
metoxyetylsulfamoylamino)pyridin—4-yl]metyl]benzamit (hop chéit A-33),
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5-[[2-(etylsulfamoylamino)-3 ~flopyridin-4-ylJmety1]-3,4-diflo-2-(2-flo-
4-iodoanilino)benzamit (hop chit A-40),
3,4-diﬂo-5—[[3—ﬂ0—2-(2-ﬂoetylsulfamoylamino)pyridin—4-yl]metyl]-2—
~ (2-flo-4-iodoanilino)benzamit (hop chat A-42),
5—[[2-(etylsulfony1amino)-3-ﬂopyridin-4—yl]metyl]-3,4-diﬂo—2-(2-ﬂo-4—
iodoanilino)-N-metoxybenzamit (hgp chat B-16),
3 ,4-diﬂo—2-(2-ﬂo-4—iodoanilino)—5-[[2-(metylsulfamoylamino)pyridin—
4-ylJmetyl]benzamit (hop chat C-3),

2-(2-flo-4-iodoanilino)-5-[[3 ~flo-2-(metylsulfamoylamino)pyridin-4-
ylmetyl]-1 -metyl-N-[(2-metylpropan-2-yl)oxy]-6-oxopyridin-3 -carboxamit
(hop chit J-10),

5-(2-flo-4-iodoanilino)-2-[[3 ~flo-2-(metylsulfamoylamino)pyridin-4-
yl]metyl]pyridin-4-carboxamit (hop chat L-1),

5-flo-4-(2-flo-4-iodoanilino)-1-[[3 ~flo-2-(metylsulfamoylamino)
pyridin-4-yl]metyl]-6-oxopyridin-3 -carboxamit (hop chét N-1),

1-[[2-(etylsulfonylamino)-3-flopyridin-4-yl] metyl]-4-(2-flo-4-
iodoanilino)-5-metyl-6-oxopyridin-3-carboxamit (hop chét P-2),

1-[[2-(etylsulfonylamino)-3 -flopyridin-4-ylJmetyl]-4-(2-flo-4-
iodoanilino)-N-metoxy-5-metyl-6-oxopyridin-3 -carboxamit (hop chét P-5), va

N-xyclopropyl-4-(2-flo-4-iodoanilino)-1-[[3-flo-2-
(metylsulfamoylamino)pyridin-4-ylJmetyl]-3 -metyl-6-oxopyridin-3-carboxamit
(hop chét P-6).

[0038]

(B3) Hop chét hoic mudi dugc dung cta nd, hodc solvat dugc dung cta hop
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chét hodc mubi nay, hop chét nay duoc lya chon trong s6:
(+/—)-3,4-diﬂo—5-[[3-ﬂo-2-(2—hydroxypropylsulfamoylamino)pyridin—
4-yl]metyl]-2-(2-flo-4-iodoanilino)benzamit (hop chét A-17),
3,4-diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-(oxetan-3-
ylmetylsulfamoylamino)pyridin—4-yl]metyl]benzamit (hop chat A-21),
5-[[2-(etylsulfamoylamino)-3 ~flopyridin-4-ylJmetyl]-3,4-diflo-2-(2-
flo-4-iodoanilino)benzamit (hop chét A-40),
3,4-diflo-5-[[3 -ﬂo—2-(2-ﬂoetylsulfamoy1amino)pyridin—4-yl]metyl]—2-
(2-flo-4-iodoanilino)benzamit (hop chét A-42),
5-[[2-(etylsulfonylamino)-3-ﬂopyridin—4-yl]metyl]-3,4-diﬂo—2—(2—ﬂ0-
4-iodoanilino)-N-metoxybenzamit (hop chét B-16),
3,4—diﬂo-2—(2-ﬂo-4-iodoanilino)—5-[[2-(metylsulfamoylamino)pyridin—
4-ylJmetyl]benzamit (hop chét C-3),

1-[[2-(etylsulfonylamino)-3 ~flopyridin-4-ylJmetyl]-4-(2-flo-4-

iodoanilino)-N-metoxy-S-metyl-6—0xopyridin—3-carboxamit (hop chat P-5), va

N—xyclopropyl—4-(2-ﬂo—4-iod0anilino)—1-[[3—ﬂ0—2—

26/314

(metylsulfamoylamino)pyridin—4-yl]metyl]—5—metyl-6—oxopyridin-3-carboxamit

(hop chét P-6).

[0039]

(B4) Tac nhantrc ché MEK chtra hop chat, mudi hodc solvat theo muc bat ky

trong sb cac muc (B1) dén (B3) lam hoat chét.

[0040] Céc hop chét, cadc mudi hodc cic solvat ctia (B1) dén (B3) thé hién hoat

tinh trc ché MEK cao va c6 thé duoc st dung lam céc hoat chét trong cac tac

nhan didu tri hodc phong ngira doi véi céc roi loan tang sinh té bao, cu thé la
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c4c bénh ung thu (cu thé hon 13, cac bénh ung thu thé dot biét RAF). Do do,
séng ché nay d& xuét dugc phim chia hop chét, mudi hoic solvat clia muc bat
ky trong sé cac muc (B1) dén (B3) lam hoat chét. Pong thoi, sing ché nay dé
xuét tac nhan diéu tri hodc phong ngira d6i v6i rdi loan ting sinh té bao, cu thé
1a bénh ung thu, tac nhan chira hop chét, mudi hodc solvat ciia myc bét ky trong
s& cac muc (B1) dén (B3) lam hoat chét.

Hiéu qua cua sang ché

[0041] Theo sang ché nay, da dé xut cac hop chat méi c6 hoat tinh lam 6n
dinh phirc chét RAF/MEK v&/hogc hoat tinh e ché MEK va 1a hitu ich dé didu
tri hodc phong ngtra cac roi loan ting sinh té bao, cu thé 13 cac bénh ung thu,
hoiic céc tac nhan 1am én dinh phttc chat RAF/MEK hogc céc tac nhén uc ché
MEK méi ma 13 hitu ich dé didu tri hoac phong ngira céc rdi loan tang sinh 1€
bao, cu thé 1a cac bénh ung thu.

MO ta vén tit cac hinh vé

[0042] Fig.1 thé hién mau hinh nhiéu xa bui tia X cua mau A-la (Dang D).

Fig.2 thé hién mau hinh nhiéu xa bui tia X cua mau A-1b.

Fig.3 thé hién mau hinh nhiéu xa bui tia X cua mau A-lc.

Fig.4 la d thi cam bién thé hién thay ddi theo thoi gian cta luong cua
lién két cuia MEK1 duoc bd sung lén bé mit chip cam bién duoc ¢d dinh RAF1
cung véi hop chét thtr nghiém (ref-2, ref-3, ref-4, A-1, ref-1, ref-5 hodc B-1).

Fig.5 la dd thi cam bién thé hién thay ddi theo thoi gian cla lugng cia
lién két cia MEK1 duoc bd sung 1én bé mat chip cam bién dugc cb dinh RAF1
cung véi hop chét thur nghiém (A-2, A-25,J-1, E-1, M-1, N-1 hoac H-3).

Fig.6 la db thi cam bién thé hién thay ddi theo thoi gian cla lugng cia
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lién két ciia MEK 1 duoc bd sung 1én bé mat chip cam bién dugc cb dinh RAF1

cling v6i hop chét thir nghiém (I-1, H-4, L-1, P-1, E-7 hodc A-27).

Fig.7 12 dd thi cam bién thé hién thay doi theo thoi gian cua luong clia
lién két cia MEK 1 duogc bd sung 1én bé mit chip cam bién duoc cb dinh RAF1

cung voi hop chét thir nghiém (A-33, A-18, N-2, A-20, A-8, E-13 hoac H-1).

Fig.8 13 d thi cam bién thé hién thay doi theo thoi gian clia luong cla
lién két ctia MEK1 duoc bd sung 1én bé mit chip cam bién dugce cb dinh RAF1

cung voi hop chét thir nghiém (P-2, A-41, E-9, A-6,J-14, A-31 hoac A-34).

Fig.9 12 dd thi cam bién thé hién thay doi theo thoi gian cia luong cia
lién két ctia MEK1 duogc bd sung 1én bé mit chip cam bién duoc cb dinh RAF1
cung voi hop chét thur nghiém (A-35, A-30, D-4, A-15, J-8, J-5 hodc A-4).

Fig.10 12 db thi cam bién thé hién thay doi theo thoi gian cua luong clia
lién két ctia MEK1 duoc bd sung 1én bé mit chip cam bién duoc cb dinh RAF1
ciing v6i hop chat thir nghiém (A-13, E-23 hodc J-10).

Fig.11 12 dd thi cam bién thé hién thay doi theo thoi gian clia luong cta
lién két cia MEK1 duoc bd sung 1én bé mit chip cam bién dugc cb dinh RAF1
cung vo1 hop chét thir nghiém (ref-4, A-1, P-2 hoac A-6).

Fig.12 14 céc anh dién di thé hién céc két qua cla k§ thuét tham tach
mién dich (Western blotting) cta cac protein (p-MEK, MEK, p-ERK, va ERK)
duoc chiét tir cac t& bao A549 dugc nudi cdy véi sy c6 mat cua hop chat thu
nghiém (ref-5 hodc hop chéat A-1).

Fig.13 13 db thi thé hién thay doi theo thoi gian cua thé tich khéi u (gia
tri trung binh + SD) & chudt trui 16ng dugc cdy ghép dudi da voi cac té bao ung
thu phdi & ngudi Calu-6.

MG ta chi tiét sang ché
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[0043] Cac phuong an dugc 14y 1am vi du cta sang ché dugc mo ta dudi day.

[0044] Nhu dugc sir dung trong sang ché nay, “nguyén tur halogen” d& cap dén

nguyén it flo, nguyén tr clo, nguyén tir brom, hoac nguyén tu iot.

[0045] Nhu dugc sir dung trong sang ché nay, “nhém C1-6 alkyl” nghia la
nhom alkyl mach thang hodc mach nhéanh c6 1 dén 6 nguyén tir cacbon. Cac vi
du gdm céac nhém metyl, etyl, n-propyl, isopropyl, n-butyl, sec-butyl, tert-butyl,
1-metylpropyl, n-pentyl, 1-metylbutyl, 2-metylbutyl, 3-metylbutyl, 1,1-
dimetylpropyl, 2,2-dimetylpropyl, 1,2-dimetylpropyl, 1-etylpropyl, n-hexyl,
1-metylpentyl, 2-metylpentyl, 3-metylpentyl, 4-metylpentyl, 1,1-dimetylbutyl,
1,2-dimetylbutyl, 1,3-dimetylbutyl, 2,2-dimetylbutyl, 2,3-dimetylbutyl,
3,3-dimetylbutyl, 1-etylbutyl, va 2-etylbutyl.

[0046] Nhu dugc sir dung trong sang ché nay, “nhém C2-7 alkenyl” nghia la
nhom alkenyl mach thing hozc mach nhanh c6 2 dén 7 nguyén tlr cacbon. Cac
vi du gdm cac nhém vinyl, allyl, 1-butenyl, 2-butenyl, 3-butenyl, pentenyl,
pentadienyl, hexenyl, hexadienyl, heptenyl, heptadienyl, va heptatrienyl.
[0047] Nhu dugc st dung trong sang ché nay, “nhém C2-7 alkynyl” nghia 1a
nhom alkynyl mach thing hoic mach nhéanh c6 2 dén 7 nguyén tlr cacbon. Cac
vi du gdm cac nhém etynyl, 1-propynyl, 2-propynyl, 1-butynyl, 2-butynyl, 3-
butynyl, pentynyl, pentadiynyl, hexynyl, hexadiynyl, heptynyl, heptadiynyl, va
heptatriynyl.

[0048] Nhu dugc sir dung trong sang ché nay, “nhém C1-6 alkoxy” nghia la
nhém alkyloxy ¢6 nhém alkyl mach thang hodc mach nhanh c6 1 dén 6 nguyén
ttr cacbon. Cac vi du gdm céc nhém metoxy, etoxy, 7-propoxy, iSOpropoxy,

n-butoxy, sec-butoxy, tert-butoxy, n-pentoxy, va n-hexoxy.

[0049] Nhu dugc sur dung trong sang ché nay, “nhém C1-6 alkylthio” nghia la
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nhom alkylthio ¢6 nhom alkyl mach thing hodc mach nhanh c6 1 dén 6 nguyén
tir cacbon. Céc vi du gdm cac nhém metylthio, etylthio, n-propylthio,
isopropylthio, n-butylthio, sec-butylthio, terz-butylthio, n-pentylthio, va

n-hexylthio.

[0050] Nhu dugc su dung trong sang ché nay, “nhém C3-6 xycloalkyl” nghia
]a nhém alkyl vong c6 3 dén 6 nguyén tir hop thanh vong. Khi ma né co thé 1a
mdt vong hodc hai vong, nghia 1a nhém mdt vong trir phi duoc néu cu thé theo
cach khac. Cac vi du vé& cac nhém mdt vong gdbm cac nhéom xyclopropyl,
xyclobutyl, xyclopentyl, va xyclohexyl. Cac vi du v& cac nhém hai vong gom

c4c nhém bixyclo[1.1.1]pentanyl va bixyclo[2.1.1]Thexyl.

[0051] Nhu dugc sir dung trong sang ché nay, “nhém C3-6 heteroxycloalkyl”
nghia 1a nhém C3-6 xycloalkyl trong do it nhét mot trong s6 cic nguyén tu
cacbon hop thanh vong duoc thay thé bang nguyén t nito, nguyén tir oxy hodc
nguyén tt luu huynh. Khi ma no co6 thé 132 mot vong hodc hai vong, nghia la
nhém mot vong trir phi dugc néu cu thé theo cach khac. Cac vi du vé cac nhom
mdt vong gdm cic nhém tetrahydrofuranyl, tetrahydropyranyl, pyrrolidinyl,
piperidinyl, piperazinyl, va morpholinyl. Cac vi du vé cac nhém hai vong gbm

céc nhém oxabixyclo[3.1.0Thexan-6-yl va azabixyclo[2.1. 1]hexanyl.

[0052] Nhu dugce st dung trong sang ché nay, “vong 5 canh khac loai chua bao
hoa” nghia 12 vong 5 canh chua bdo hoa chira it nhat mot nguyén tir khéac loai
dugc lua chon trong sb cac nguyén tir nito, oxy va luu huynh. Céc vi du gdm
furan, thiophen, pyrol, imidazol, va thiazol.

[0053] Trong sang ché nay, cac vi du vé cac mubi dugc dung gom: cac mudi
axit vd co nhu 12 cac hydroclorua, cac hydrobromua, cac hydroiodua, céc sulfat,

va céc phosphat; cac sulfonat nhu la cac metansulfonat, cic benzensulfonat, va

cac toluensulfonat; cac carboxylat nhu 13 cac format, cac axetat, cac oxalat, cac
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maleat, cac fumarat, cdc xitrat, cac malat, cac sucxinat, cdc malonat, cac
gluconat, cdc mandelat, cac benzoat, cac salixylat, cac floaxetat, cac
trifloaxetat, céc tartrat, cac propionat, va cac glutarat; cac mudi kim loai kiém
nhu 13 cac muébi lithi, cac mudi natri, cac mudi kali, cac mudi xesi, va cac mudi
rubidi; cac mudi kim loai kidm thd nhu 12 cac mudi magie va cac mubi canxi;
va céc mudi amoni nhu 13 cac mudi amoni, céc mubi alkylamoni, cac mubi
dialkylamoni, céc mudi trialkylamoni, va cac mubi tetraalkylamoni. Trong s6
chung, cac mubi kim loai kiém nhu 13 cac mudi lithi, cac mudi natri, cac mudi
kali, cac mudi xesi va cac mudi rubidi duge uu tién, va cac mudi natri va cac

muoi kali dugc wu tién hon.

[0054] Trong sang ché ndy, “solvat dugc dung” la solvat vOl, chéng han, nudc,
ruou (vi du, metanol, etanol, 1-propanol hoac 2-propanol), axeton,
dimetylformamit, hodc dimetylaxetamit. Solvat co thé 1a solvat v&i dung méi
don hoiic ¢6 thé 1a solvat véi nhidu dung méi. Cac hydrat 1a céc vi du vé cac
solvat dugc uu tién.

[0055] Khia canh thir nhat ctia séng ché nay dé xuét hop chét duge thé hién béi
cdng thtrc chung (1) dudi day hodc mudi duge dung cua nd, hodc solvat duge

dung cua hop chit hodc mubi nay:

[Cong thirc hoa hoc 13]

Rs3
|
HN O
Rs
H
N Re
R4 ~ )%
N X; R,
(1)
trong do:
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vong A la nhom dugc thé hién boi cong thic chung (2) (3), (4) hodc (5)
dudi day (noi céc lién két dugc biéu thi boi *, ** va *** dugc lién két véi

—NH-, -CONH— va —CH,—, mdt cach tuong ung):

[Cong thirc héa hoc 14]

Ro xR W)\l( * Ry Re ‘ N
_Xa N X N
*kk X EZ 20 * %k
3 hig \ )
0 Xg
) (3) ()

X1, Xa, X3, X4, X5 va X mdi nhém doc 18p 1a —CR,= hodc —N=;

R, 12 nguyén tir hydro, nguyén tir halogen, hodc nhom C1-6 alkyl;

R1 la —S(—_—O)z"NH_Rg hOé.C ”S(:O)Q_Rg;

Rg 12 nguyén tir hydro, nhém C1-6 alkyl (nhém C1-6 alkyl dugc thé tuy
y bing nguyén to halogen, nhém hydroxy, nhém C1-6 alkoxy, nhom C3-6
xycloalkyl hozc nhém C3-6 heteroxycloalkyl), nhém C3-6 xycloalkyl mot vong
hodc hai vong (nhém C3-6 xycloalkyl duoc thé thy y bang nhém C1-6 alkyl
hodc nhém C1-6 alkoxy), hoac nhém C3-6 heteroxycloalkyl mdt vong hoéc hai
vong;

R; 14 nguyén tir hydro, nhom C1-6 alkyl (nhom C1-6 alkyl duogc thé tly
v bang nguyén tir halogen, nhém hydroxy hodc nhém C1-6 alkoxy), nhom C3-6
xycloalkyl (nhém C3-6 xycloalkyl duoc thé tiy y bang nguyén tir halogen hodc
nhém C1-6 alkyl), hoic nhém C1-6 alkoxy (nhém C1-6 alkoxy duoc thé ty y
bang nguyén tt halogen, nhém hydroxy hoac nhém C1-6 alkoxy);

Rs 12 nguyén tir halogen hodc nhém C1-6 alkyl;

Rs 12 nguyén tir hydro, nguyén tir halogen hodc nhém C1-6 alkyl va R4
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1a nguyén tr hydro, nguyén tir halogen, nhom C1-6 alkyl, nhém C2-7 alkenyl,
nhém C2-7 alkynyl, nhém C3-6 xycloalkyl hogc nhém C1-6 alkylthio, hodc Re
va Ry tao ra vong 5 canh khéc loai chua bao hoa cung vé6i cac nguyén tir cacbon

ma ching dugc lién két vao do;
R~ 13 nguyén tir hydro hodac nhém C1-6 alkyl; va
Ry 14 nguyén tir hydro, nguyén tir halogen, hodc nhom C1-6 alkyl.

[0056] Cac hop chét, cac mudi hodc céc solvat clia khia canh thir nhét thé hién
hoat tinh lam 6n dinh phire chét RAF/MEK cao va c6 thé duge sir dung dé diéu
tri hodc phong ngira cac roi loan tang sinh té bao, cu thé 14 c4c bénh ung thu (cu
thé hon 13, cac ung thu thé dot bién RAS). Nhidu loai trong s6 ching c6 hoat
tinh trc ché MEK cao, va cac hop chét, cac mudi hodc cac solvat nhu vay ciing
thich hop cho c4c bénh ung thu thé dot biét RAF.

[0057] Vong A uu tién la nhém dugc thé hién bdi cong thirc chung (2) hodc
(4), va uu tién hon la nhém dugc thé hién boi cong thire chung (2).

R, wu tién 12 nguyén tir hydro hodc halogen, uu tién hon la nguyén tu
hydro hoic flo, va tham chi uwu tién hon 1a nguyén tu flo.

R; wu tién 12 —S(=0),~NH—Rs.

Rg wru tién 12 nguyén tir hydro, nhém C1-6 alkyl (nhom C1-6 alkyl dugc
thé tuy y bing nguyén tt halogen, nhém hydroxy hoac nhém C1-6 alkoxy)
hosic nhém C3-6 xycloalkyl mét vong (nhém C3-6 xycloalkyl dugc thé ty y
bing nhém C1-6 alkyl), wu tién hon 1a nhém C1-6 alkyl (nhém C1-6 alkyl dugc
thé tily ¥ bang nguyén tir halogen hodc nhom C1-6 alkoxy) hodc nhém C3-6
xycloalkyl mt vong (nhém C3-6 xycloalkyl dugc thé tiy ¥ bang nhém C1-6
alkyl), wu tién hon la nhém C1-4 alkyl (nhém C1-4 alkyl dugc thé tuy y bang

nguyén tr flo hodc nhém Cl-4 alkoxy) hozc nhém xyclopropyl (nhém
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xyclopropyl dugc thé tuy v bang nhém C1-4 alkyl), va tham chi uu tién hon la
nhém C1-4 alkyl.

R; uu tién 12 nguyén tir hydro, nhém C1-6 alkyl, nhém C3-6 xycloalkyl
hodc nhém C1-6 alkoxy (nhém C1-6 alkoxy duge thé tiy ¥ bing nhom
hydroxy), wu tién hon la nguyén tit hydro, nhém C1-4 alkyl, nhom xyclopropyl
hodc nhém Cl-4 alkoxy (nhém Cl-4 alkoxy duge thé tiy y bang nhém
hydroxy), va tham chi wu tién hon la nguyén tu hydro hodc nhém xyclopropyl.

Rs uu tién 1a nguyén tir halogen va uu tién hon 1a nguyén t flo.

R wu tién 12 nguyén tr hydro, nguyén tir halogen hodc nhom C1-6
alkyl, va uu tién hon la nguyén tir hydro.

R, wu tién 12 nguyén ti halogen hodc nhém xyclopropyl, va uu tién hon
13 nguyén tt iot hodc nhém xyclopropyl.

R; uu tién 14 nguyén tir hydro hogc nhém metyl.

[0058] Hop chét dugc thé hién béi cong thic chung (1) uu tién 1a hop chat

duoc thé hién béi cong thic chung (6) dudi day:

[Cong thic hoa hoc 15]

trong do:

X,, X, X3 va X4 mdi nhém doc 1ap 12 —CR,= hodc —N=;
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R, 1a nguyén tir hydro, nguyén tir halogen, hoac nhom C1-6 alkyl;

R, 12 —=S(=0),~NH—Rs hodc —S(=0),—Rs;

Rg 12 nguyén tir hydro, nhém C1-6 alkyl (nhém C1-6 alkyl duoc thé tiy
¥ bang nguyén tir halogen, nhém hydroxy hodc nhom C1-6 alkoxy), hodac nhom
C3-6 xycloalkyl mot vong (nhém C3-6 xycloalkyl dugc thé tiy y bang nhém
C1-6 alkyl);

R; la nguyén tir hydro, nhém C1-6 alkyl, nhém C3-6 xycloalkyl, hodc

nhém C1-6 alkoxy (nhém C1-6 alkoxy dugc thé tiry ¥ bang nhém hydroxy);
Rs 12 nguyén tir halogen hodc nhém C1-6 alkyl; va
Rs 12 nguyén tir hydro, nguyén tir halogen hodc nhom C1-6 alkyl va R4
1a nguyén tir halogen hodc nhém xyclopropyl.
[0059] Céc vi du vé céc hop cht duoc thé hién bdi cong thirc (1) gbm:
N-Xyclopropy1-3,4-diﬂo—2—(2-ﬂ0—4-iodoanilin0)-5-[[3—ﬂo-2—
(metylsulfamoylamino)pyridin—4-yl]metyl]benzamit (hop chét A-2),
2-(2-flo-4-iodoanilino)-5 -[[3-flo-2-(metylsulfamoylamino)pyridin-4-
ylJmetyl]-1-metyl-6-oxopyridin-3-carboxamit (hop chét J-1),
2-(4-Xyclopropyl-Z-ﬂoanilino)—3,4-diﬂ0—5-[[3—ﬂ0-2—
(metylsulfamoylamino)pyridin-4-yl] metyl]benzamit (hop chét A-1),
N-xyclopropyl-5-[[2-(etylsulfamoylamino)-3 -flopyridin-4-yljmetyl]-
3,4-diflo-2-(2-flo-4-iodoanilino)benzamit (hop chat A-4),
N-xyclopropyl-3,4-diflo-5-[[3 -flo-2-(2-floetylsulfamoylamino)pyridin-
4-yl]metyl]-2-(2-flo-4-iodoanilino)benzamit (hop chét A-6),
3,4-diﬂo—2—(2-ﬂo-4—iodoanilino)-5-[[3—ﬂo-2-(metylsulfamoylamin0)

pyridin—4-yl]metyl]—N-[(2-metylpropan-Z—yl)oxy]benzamit (hop chét A-8),
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3,4-diflo-2-(2-flo-4-iodoanilino)-5-[[3 -flo-2-(metylsulfamoylamino)
pyridin-4-yl]metyl]-N-metoxybenzamit (hop chat A-13),

3,4-diflo-2-(2-flo-4-iodoanilino)-5-[[3 -flo-2-(metylsulfamoylamino)
pyridin-4-yl]metyl]benzamit (hop chét A-25),

5-[[2-(xyclopropylsulfamoylamino)-3 ~flopyridin-4-yl]metyl]-3,4-diflo-
2-(2-flo-4-iodoanilino)benzamit (hop chat A-30),

3,4-diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-(propan-2-
ylsulfamoylamino)pyridin-4-ylJmetyl]benzamit (hop chat A-31),

3 4-diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-(2-
metoxyetylsulfamoylamino)pyridin—4-y1]metyl]benzamit (hop chét A-33),

3 4-diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-(2-
metylpropylsulfamoylamino)pyridin-4-yl]metyl]benzamit (hop chét A-34),

3,4-diﬂ0—2-(2-ﬂo-4—iodoanilino)—5-[[3-ﬂo-2-[(l-mety1xyclobutyl)
sulfamoylamino]pyridin-4-yl]metyl]benzamit (hop chét A-35),

3,4-diflo-2-(2-flo-4-iodoanilino)-5-[[3 ~flo-2-(propylsulfamoylamino)
pyridin-4-yljmetyl]benzamit (hop chét A-41),

3,4-diflo-2-(2-flo-4-iodoanilino)-5-[[3 -flo-2-(metylsulfamoylamino)
pyridin-4-ylJmetyl] -N-(2-hydroxyetoxy)benzamit (hop chét B-1),

5-[[3-(etylsulfonylamino)-2-flophenyl]metyl]-3 ,4-diflo-2-(2-flo-4-
iodoanilino)benzamit (hop chit D-4),

5-[[3 -(etylsulfonylamino)—2-ﬂ0pheny1]metyl]-3 ,4-diflo-2-(2-flo-4-
iodoanilino)-N-metoxybenzamit (hgp chét E-1),

3,4-diflo-2-(2-flo-4-iodoanilino)-5-[[2-flo-3 ~(metylsulfamoylamino)

phenyl]metyl]benzamit (hop chat E-7),
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3 ,4—diﬂo—2-(2-ﬂo-4—iodoanilin0)—5-[[2—ﬂ0-3-(metansulfonamit)
phenyl]metyl]benzamit (hop chét E-13),

4-flo-2-(2-flo-4-iodoanilino)-5-[[3 ~flo-2-(metylsulfamoylamino)
pyridin-4-yllmetyl]benzamit (hop chét I-1),

N-xyclopropyl-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-
(metylsulfamoylamino)pyridin-4-yl]metyl]-1 -metyl-6-oxopyridin-3-carboxamit
(hop chat J-5),

3 ,4—diﬂo-2-(2—ﬂo—4—iod0anilino)—5—[[3—ﬂ0-2—[(l-metylxyclobutyl)
sulfamoylamino]pyridin-4-yljmetyl] -N-metoxybenzamit (hop chéit A-15),

3,4-diﬂo-5—[[3—ﬂo—2-(mety1sulfamoylamino)pyridin—4-yl]metyl]—2-
(2-flo-4-metylsulfanylanilino)benzamit (hop chat A-18),

2-(4-etynyl-2-floanilino)-3,4-diflo-5-[[3 ~flo-2-(propylsulfamoylamino)
pyridin-4-ylJmetyl]benzamit (hop chét A-20),

2-(4-bromo-2-floanilino)-3,4-diflo-5-[[3 -flo-2-(metylsulfamoylamino)
pyridin-4-ylJmetyl]benzamit (hop chat A-27),

2-(2-clo-4-iodoanilino)-5-[[3 ~(etylsulfonylamino)-2-
flophenylmetyl]-3,4-diflo-N-metoxybenzamit (hop chét E-9),

3,4-diflo-2-(2-flo-4-iodoanilino)-5 -[[2-flo-3-(oxan-4-ylsulfonylamino)
phenyl]metyl]benzamit (hop chét E-23),

2-[4-(diflometylsulfanyl)-2-floanilino]-3 ,4-diflo-5-[[3-flo-2-
(metylsulfamoylamino)pyridin—4-yl]metyl]benzamit (hop chat H-1),

3,4-diflo-2-[(4-flo-1-benzothiophen-5 -yl)amino]-5-[[3-flo-2-
(metylsulfamoylamino)pyridin—4—yl]metyl]benzamit (hop chét H-3),

2—(2-ﬂo-4-iodoanilino)-5-[[3—ﬂo—2—(mety1sulfamoylamino)pyridin—
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4-ylJmetyl]-N-metoxy-1 -metyl-6-oxopyridin-3-carboxamit (hop chét J-8),

2-(2—ﬂ0—4-iodoanilino)-5-[[3-ﬂo-2-(metylsulfamoylamino)pyridin—4-
yl]metyl]-1 -metyl-N-[(2-metylpropan—Z-yl)oxy]-6-oxopyridin—3-carboxamit
(hop chét J-10),

5-[[2-(etylsulfamoylamino)-3 -flopyridin-4-ylJmetyl]-2-(2-flo-4-
iodoanilino)- 1-metyl-6-oxopyridin-3-carboxamit (hop chat J-14),

5—(2-ﬂ0—4-iodoanilino)-2—[[3-ﬂ0-2-(mety1sulfamoylamino)pyridin—4-
yl]metyl]pyridin-4-carboxamit (hop chét L-1),

5-(2-flo-4-iodoanilino)-8-[[3 -flo-2-(metylsulfamoylamino)pyridin-4-
yl]metyl]imidazo[1 ,5-a]pyridin-6-carboxamit (hop chat M-1),

5-flo-4-(2-flo-4-iodoanilino)- 1-[[3-flo-2-(metylsulfamoylamino)
pyridin-4-yl]metyl]-6-oxopyridin-3 -carboxamit (hop chat N-1),

5-flo-4-(2-flo-4-iodoanilino)-1-[[3-flo-2 ~(propylsulfamoylamino)
pyridin-4-yllmetyl]-6-oxopyridin-3 -carboxamit (hop chét N-2),

4-(2-flo-4-iodoanilino)-1-[[3 -flo-2-(metylsulfamoylamino)pyridin-
4-yl]metyl]-5-metyl-6-oxopyridin-3 _carboxamit (hop chéat P-1), va

1—,[[2-(etylsulfonylamino)—3-ﬂopyridin—4-yl]mety1]—4—(2—ﬂo-4-
iodoanilino)-5-mety1-6-ox0pyridin—3-carboxamit (hop chét P-2).
[0060] Trong s& cac hop chat nay,

N-xyclopropyl-3 4-diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-
(metylsulfamoylamino)pyridin-4-yl]metyl]benzamit (hop chét A-2),

2-(2-flo-4-iodoanilino)-5-[[3 ~flo-2-(metylsulfamoylamino)pyridin-4-

yl]metyl]-1-metyl-6-oxopyridin-3 -carboxamit (hop chét J-1),

2-(4-xyclopropyl-2-floanilino)-3 ,4-diflo-5-[[3-flo-2-
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(metylsulfamoylamino)pyridin-4-ylJmetyl]benzamit (hop chét A-1),
N-xyclopropyl-5-[[2-(etylsulfamoylamino)-3 -flopyridin-4-ylJmetyl]-
3,4-diflo-2-(2-flo-4-iodoanilino)benzamit (hop chét A-4),
N-xyclopropyl-3,4-diflo-5-[[3 -flo-2-(2-floetylsulfamoylamino)pyridin-
4-ylJmetyl]-2-(2-flo-4-iodoanilino)benzamit (hop chat A-6),
3,4-diflo-2-(2-flo-4-iodoanilino)-5 -[[3-flo-2-(metylsulfamoylamino)
pyridin—4-y1]mety1]—N—[(2-metylpropan—2-yl)oxy]benzamit (hop chét A-8),
3,4-diflo-2-(2-flo-4-iodoanilino)-5-[[3 -flo-2-(metylsulfamoylamino)
pyridin-4-ylJmetyl]-N-metoxybenzamit (hop chat A-13),
3,4—diﬂo-2—(2-ﬂo-4—iodoanilin0)-5—[[3—ﬂo—2-(metylsulfamoylamino)
pyridin-4-ylmetyl]benzamit (hop chat A-25),
5-[[2-(xyclopropylsulfamoylamino)-3 -flopyridin-4-yl]metyl]-3,4-
diflo-2-(2-flo-4-iodoanilino)benzamit (hgp chat A-30),
3.4-diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-(propan-2-
ylsulfamoylamino)pyridin-4-yljmetyl]benzamit (hop chat A-31),
3,4-diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-(2-
metoxyetylsulfamoylamino)pyridin-4-ylJmetyl]benzamit (hop chéat A-33),
3,4-diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-(2-
metylpropylsulfarnoylamino)pyridin—4-y1]metyl]benzamit (hop chat A-34),
3,4—diﬂ0-2-(2-ﬂo-4—iodoanilin0)-5-[[3—ﬂo—2—[(l—metylxyclobutyl)
sulfamoylamino]pyridin-4-ylJmetyl]benzamit (hop chat A-35),
3,4—diﬂo-2-(2—ﬂ0-4—i0doanilino)-5—[[3-ﬂ0-2-(propylsulfamoylamino)
pyridin-4-yl]metyl]benzamit (hop chat A-41),

3,4-diﬂo-2-(2-ﬂo-4-iod0anilino)—5-[[3—ﬂo—2-(metylsulfamoylamino)
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pyridin—4-y1]metyl]-N—(Z-hydroxyetoxy)benzarnit (hop chét B-1),
5—[[3-(etylsulfonylamino)—Z-ﬂophenyl]metyl]-3,4-diﬂo-2—(2-ﬂo-4-
iodoanilino)benzamit (hop chét D-4),
5-[[3 —(etylsulfonylamino)—2-ﬂ0phenyl]metyl]—3,4-diﬂo-2-(2—ﬂo-4-
iodoanilino)-N-metoxybenzamit (hop chét E-1),
3,4—diﬂo-2—(2—ﬂo—4-iodoanilin0)-5—[[2—ﬂ0-3—(metylsulfamoylamino)
phenyl]metyl]benzamit (hop chét E-7),
3,4-diﬂ0—2-(2-ﬂ0-4—iod0anilino)—5-[[2-ﬂ0—3-(metansulfonamit)
phenyl]metyl]benzamit (hop chét E-13),
4-ﬂo-2—(2-ﬂ0-4—iodoanilino)-5-[[3-ﬂ0-2-(metylsulfamoylamino)
pyridin-4-ylmetyl]benzamit (hop chéat I-1), va
N-xyclopropyl-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-
(metylsulfamoylamino)pyridin-4-yl]metyl]-1 -metyl-6-oxopyridin-3-carboxamit
(hop chét J-5)
12 dugc uu tién xét Ve, chéng han, hoat tinh trc ché MEK, hoat tinh trc ché RAF,
hoat tinh trc ché tang sinh t& bao va/hodc tinh 6n dinh chuyén héa, véi
N—Xyclopropyl-3,4—diﬂo-2-(2-ﬂ0-4-iod0anilin0)-5-[[3—ﬂ0-2-
(metylsulfamoylamino)pyridin—4—y1]metyl]benzamit (hop chét A-2),
2-(2-flo-4-iodoanilino)-5-[[3 ~flo-2-(metylsulfamoylamino)pyridin-
4-yllmetyl]-1 -metyl-6-oxopyridin-3-carboxamit (hop chét J-1), va
2—(4—Xyclopropyl-2—ﬂoanilino)-3,4-diﬂo-5-[[3-ﬂo—2—
(metylsulfamoylamino)pyridin—4—yl]metyl]benzamit (hop chit A-1)
1a dugc vu tién hon, va

2-(4-xyclopropyl-2-floanilino)-3 ,4-diflo-5-[[3-flo-2-

40



52639 41/314

(mety1sulfamoylamino)pyridin-4—yl]metyl]benzamit (hop chéat A-1)
la dic biét vu tién.

Mubi duoc dung cia 2-(4-xyclopropyl-2-floanilino)-3,4-diflo-5-[[3-
flo-2-(metylsulfamoylamino)pyridin-4-ylJmetyl]benzamit (hop chét A-1) ma
duoc uvu tién 1a, chéng han, mudi natri hodc mubi kali.

[0061] Khia canh thir hai cua sang ché nay dé xuét tac nhan 1am 6n dinh phtc
chit RAF/MEK chitra hop chit dugc thé hién bdi cong thic chung (11) dudi
day hodc mubi duoc dung cta né, hodc solvat dugc dung cua hop chét hodc

mudi nay, lam hoat chat:

[Cong thirc hda hoc 16]

6@

(11)
trong do:
vong A la nhom duoc thé hién bdi cong thirc chung (2) (3), (4) hodc (5)
dudi day (noi céc lién két duoc bicu thi boi *, ** va *** dugc lién két véi
—NH-, ~CONH- va —X7—, m{t cach tuong Umg):

[Cong thirc hda hoc 17]

*% *%
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X,, Xa, X3, X4, X5 va Xe mdi nhém doc 1ap 1a —CRy=hodc —N=;

R, 14 nguyén tir hydro, nguyén tir halogen, hodc nhém C1-6 alkyl;

X7 1& —(CHy)m— hodc “O—vamla 1, 2 hoéc 3,

R1 la ‘—S(:O)Z—NH—Rg hOéC _S(ZO)Q_RS;

Rg 12 nguyén tir hydro, nhém C1-6 alkyl (nhém C1-6 alkyl dugc thé thy
y bing nguyén t halogen, nhém hydroxy, nhom C1-6 alkoxy, nhom C3-6
xycloalkyl hozc nhém C3-6 heteroxycloalkyl), nhém C3 -6 xycloalkyl mot vong
hodc hai vong (nhém C3-6 xycloalkyl dugc thé tiy ¥ bang nhém C1-6 alkyl
hoiic nhém C1-6 alkoxy), hodc nhém C3-6 heteroxycloalkyl mot vong hoac hai
vong;

R; 1a nguyén tir hydro, nhém C1-6 alkyl (nhém C1-6 alkyl dugc thé tiy
¥ bang nguyén tir halogen, nhém hydroxy hoac nhém C1-6 alkoxy), nhém C3-6
xycloalkyl (nhém C3-6 xycloalkyl dugc thé tlly v bang nguyén tir halogen hodc
nhém C1-6 alkyl), hoic nhém C1-6 alkoxy (nhém C1-6 alkoxy duogc thé tuy ¥
bing nguyén tir halogen, nhém hydroxy hodc nhém C1-6 alkoxy);

Rs 1 nguyén tir hydro, nguyén tir halogen, hodc nhom C1-6 alkyl;

Rs 14 nguyén t& hydro, nguyén tir halogen hodc nhém C1-6 alkyl va R4
1a nguyén tir hydro, nguyén tir halogen, nhom C1-6 alkyl, nhém C2-7 alkenyl,
nhém C2-7 alkynyl, nhém C3-6 xycloalkyl hodc nhom C1-6 alkylthio, hodc Rg
va Ry tao ra vong 5 canh khéc loai chua béo hoa cung v6i cac nguyén tir cacbon
ma ching duoc lién két vao do;

R, 1a nguyén tit hydro hodc nhém C1-6 alkyl; va

R, 1a nguyén tir hydro, nguyén tir halogen, hodc nhém C1-6 alkyl.

[0062] Céac hop chét, cac mudi hodc cic solvat cua khia canh tht hai thé hién
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hoat tinh 1am &n dinh phtrc chdt RAF/MEK cao va c6 thé duge st dung dé diéu
tri hodc phong ngtra cac roi loan ting sinh té bao, cu thé 13 cac bénh ung thu (cu
thé hon 13, cac ung thu thé dot bién RAS). Nhiu loai trong s0 ching c6 hoat
tinh trc ché MEK cao, va cac hop chét, cac mubi hodc cic solvat nhu vay 1a

ciing thich hop cho cac bénh ung thu thé dot biét RAF.

[0063] Vong A uu tién 1a nhém duge thé hién boi cong thic chung (2) hoac

(4), va vu tién hon 12 nhém duogc thé hién bdi cong thirc chung (2).

R, wu tién 14 nguyén tit hydro hodc halogen, uu tién hon 1a nguyén tur

hydro hodc flo, va thdm chi wu tién hon 1a nguyén tu flo.
X~ uu tién 1a —CHj—.
R; vutién la _S(:O)z—‘NH—Rg.

Rg ru tién 1a nguyén tir hydro, nhom C1-6 alkyl (nhom C1-6 alkyl dugc
thé thy ¥ bang nguyén tir halogen, nhém hydroxy hodc nhém C1-6 alkoxy)
hoic nhém C3-6 xycloalkyl mot vong (nhém C3-6 xycloalkyl dugc thé thy y
bing nhom C1-6 alkyl), uvu tién hon 1a nhém C1-6 alkyl (nhém C1-6 alkyl dugc
thé tiy v bang nguyén tir halogen hogc nhom C1-6 alkoxy) hodc nhém C3-6
xycloalkyl mt vong (nhém C3-6 xycloalkyl dugc thé ty ¥ bang nhém C1-6
alkyl), uu tién hon la nhém C1-4 alkyl (nhom C1-4 alkyl duoc thé tuy v bang
nguyén t¢ flo hoac nhém Cl-4 alkoxy) hodc nhém xyclopropyl (nhom
xyclopropyl dugc thé tuy ¥ bing nhém C1-4 alkyl), va tham chi uu tién hon I
nhom C1-4 alkyl.

R; wu tién 1a nguyén t hydro, nhém C1-6 alkyl, nhém C3-6 xycloalkyl
hoic nhém C1-6 alkoxy (nhém C1-6 alkoxy duoc thé tuy y bang nhém
hydroxy), uu tién hon 1a nguyén tur hydro, nhém C1-4 alkyl, nhom xyclopropyl
hoic nhém Cl-4 alkoxy (nhom C1-4 alkoxy duoc thé tuy ¥ béng nhém
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hydroxy), va thdm chi wu tién hon la nguyén tu hydro hodc nhém xyclopropyl.

Rs uu tién 1a nguyén tir halogen hodc nhém C1-6 alkyl, uu tién hon la

nguyén tir halogen, va thdm chi wu tién hon la nguyén tu flo.

R¢ uu tién 12 nguyén tir hydro, nguyén tir halogen hodc nhom C1-6
alkyl, va uu tién hon 1a nguyén tir hydro.

R, wu tién 12 nguyén tir halogen hodc nhém xyclopropyl, va uu tién hon
1a nguyén tir iot hodc nhom xyclopropyl.

R uu tién 1a nguyén ti hydro hodc nhom metyl.
[0064] Hop chat dugc thé hién béi cong thic chung (11) wu tién 1a hop chat
duoc thé hién béi cong thirc chung (6) dudi day:

[Cong thirc hoa hoc 18]

trong do:

X,, X, X3 va X4 mdi nhém doc 14p 1a —CR,= hodc -N=;

R, 12 nguyén tit hydro, nguyén tir halogen, hoac nhém C1-6 alkyl;
R, 13 —=S(=0),~NH-Rs hodc —S(=O),—Rs;

Rs 12 nguyén tir hydro, nhém C1-6 alkyl (nhém C1-6 alkyl duoc thé tuy
y bing nguyén ti halogen, nhém hydroxy hodc nhém C1-6 alkoxy), hodc nhoém
C3-6 xycloalkyl mét vong (nhém C3-6 xycloalkyl dugc thé tuy y bang nhém
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C1-6 alkyl);
R; 14 nguyén tir hydro, nhém C1-6 alkyl, nhém C3-6 xycloalkyl, hoac
nhom C1-6 alkoxy (nhém C1-6 alkoxy dugc thé tiy ¥ bang nhém hydroxy);
Rs 1a nguyén tir halogen hodc nhém C1-6 alkyl; va
R¢ 12 nguyén tir hydro, nguyén tir halogen hodc nhém C1-6 alkyl va R4
1a nguyén tir halogen hodc nhém xyclopropyl.
[0065] Céac vidu vé céc hop chét dugc thé hién bai cong thic (11) gom:
N—Xyclopropyl-3,4-diﬂo-2-(2-ﬂ0-4-iod0anilino)-5-[[3-ﬂo-2-
(metylsulfamoylamino)pyridin-4-ylJmetyl]benzamit (hop chét A-2),
2-(2-flo-4-iodoanilino)-5-[[3 ~flo-2-(metylsulfamoylamino)pyridin-
4-yllmetyl]-1-metyl-6-oxopyridin-3-carboxamit (hop chét J-1),
2-(4-xyclopropyl-2-floanilino)-3,4-diflo-5-[[3-flo-2-
(metylsulfamoylamino)pyridin—4-yl]metyl]benzamit (hop chét A-1),
N-xyclopropyl-5-[[2-(etylsulfamoylamino)-3 -flopyridin-4-yljmetyl]-
3,4-diflo-2-(2-flo-4-iodoanilino)benzamit (hop chit A-4),
N-xyclopropyl-3,4-diflo-5-[[3 ~flo-2-(2-floetylsulfamoylamino)pyridin-
4-yllmetyl]-2-(2-flo-4-iodoanilino)benzamit (hop chét A-6),
3,4-diflo-2-(2-flo-4-iodoanilino)-5-[[3 ~flo-2-(metylsulfamoylamino)
pyridin-4-ylJmety1]-N- [(2-metylpropan-2-yl)oxy]benzamit (hop chét A-8),
3,4—diﬂo-2-(2-ﬂo-4—i0doanilino)—5—[[3-ﬂo-2—(metylsu1famoy1amino)
pyridin-4-yl]metyl]-N-metoxybenzamit (hop chét A-13),
3,4-diflo-2-(2-flo-4-iodoanilino)-5-[[3 ~flo-2-(metylsulfamoylamino)
pyridin-4-ylJmetyl]benzamit (hop chét A-25),
5-[[2-(xyclopropylsulfamoylamino)-3 -flopyridin-4-yl]metyl]-3,4-
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diflo-2-(2-flo-4-iodoanilino)benzamit (hop chét A-30),
3,4-diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-(propan-2-
ylsulfamoylamino)pyridin-4-yljmetyl]benzamit (hop chit A-31),
3,4-diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-(2-
metoxyetylsulfamoylamino)pyridin-4—yl]metyl]benzamit (hop chéat A-33),
3,4-diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-(2-
metylpropylsulfamoylamino)pyridin—4—yl]metyl]benzamit (hop chét A-34),
3,4-diﬂo-2-(2—ﬂ0-4—iodoanilino)—5—[[3—ﬂo—2—[(1-mety1xyclobutyl)
sulfamoylamino]pyridin-4-ylJmetyl]benzamit (hop chét A-35),
3,4-diﬂo-2-(2-ﬂo-4-iodoanilino)-5—[[3-ﬂo-2-(propylsulfamoylamino)
pyridin-4-ylJmetyl]benzamit (hop chat A-41),
3 ,4-diﬂo—2-(2-ﬂo-4-i0doanilino)—5-[[3-ﬂo-2-(metylsulfamoylamino)
pyridin—4-yl]metyl]—N—(2—hydroxyetoxy)benzamit (hop chat B-1),
5-[[3-(etylsulfonylamino)-2-flophenyl]metyl]-3 ,4-diflo-2-(2-flo-4-
iodoanilino)benzamit (hop chét D-4),
5-[[3-(etylsulfonylamino)-2-flophenyl]metyl]-3 ,4-diflo-2-(2-flo-4-
iodoanilino)-N-metoxybenzamit (hop chét E-1),
3,4-diﬂo-2-(2-ﬂo-4-iodoanilino)—5-[[2—ﬂ0-3—(metylsulfamoylamino)
phenyl]metyl]benzamit (hop chét E-7),
3 ,4-diﬂ0-2-(2-ﬂ0—4-iod0anilino)-5-[[2-ﬂ0—3—(metansulfonamit)
phenyl]metyl]benzamit (hgp chat E-13),
4-flo-2-(2-flo-4-iodoanilino)-5-[[3 ~flo-2-(metylsulfamoylamino)
pyridin-4-ylJmetyl]benzamit (hop chat I-1),

N-xyclopropyl-Z-(2-ﬂo—4-iodoanilino)-5-[[3-ﬂ0-2—
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(metylsulfamoylamino)pyridin-4-ylJmetyl]-1 -metyl-6-oxopyridin-3-carboxamit
(hop chat J-5),
3,4-diflo-2-(2-flo-4-iodoanilino)-5-[[3 -flo-2-[(1-metylxyclobutyl)
sulfamoylamino]pyridin-4-yljmetyl] -N-metoxybenzamit (hop chat A-15),
3,4-diflo-5-[[3 ~flo-2-(metylsulfamoylamino)pyridin-4-yljmetyl]-2-
(2-flo-4-metylsulfanylanilino)benzamit (hop chét A-18),
2-(4-etynyl-2-floanilino)-3,4-diflo-5-[[3 -flo-2-(propylsulfamoylamino)
pyridin-4-yl]metyl]benzamit (hop chét A-20),
2-(4-bromo-2-floanilino)-3,4-diflo-5-[[3 -flo-2-(metylsulfamoylamino)
pyridin-4-ylJmetyl]benzamit (hop chét A-27),
2-(2-clo-4-iodoanilino)-5-[[3-(etylsulfonylamino)-2-
flophenylmetyl]-3,4-diflo-N-metoxybenzamit (hop chét E-9),
3,4-diflo-2-(2-flo-4-iodoanilino)-5-[[2-flo-3-(oxan-4-
ylsulfonylamino)phenyl]metyl]benzamit (hop chét E-23),
2-[4-(diflometylsulfanyl)-2-floanilino]-3 ,4-diflo-5-[[3-flo-2-
(metylsulfamoylamino)pyridin—4-yl]metyl]benzamit (hop chéat H-1),
3,4-diflo-2-[(4-flo-1-benzothiophen-5-yl)amino]-5-[[3 -flo-2-
(metylsulfamoy1amino)pyridin—4-yl]metyl]benzamit (hop chat H-3),
3,4-diflo-2-(2-flo-4-iodoanilino)-5-[3 -flo-2-(metylsulfamoylamino)
pyridin-4-ylJoxybenzamit (hop chéat H-4),
2-(2-flo-4-iodoanilino)-5-[[3 -flo-2-(metylsulfamoylamino)pyridin-
4-yl]metyl]-N-metoxy-1 ~metyl-6-oxopyridin-3-carboxamit (hop chét J-8),
2-(2-flo-4-iodoanilino)-5 -[[3-ﬂ0-2-(metylsulfamoylamino)pyridin—
4-yllmetyl]-1 -metyl-N-[(2-metylpropan-2-yl)oxy] -6-oxopyridin-3-carboxamit
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(hop chét J-10),
5-[[2-(etylsulfamoylamino)-3 -flopyridin-4-yl]metyl]-2-(2-flo-4-
iodoanilino)-1-metyl-6-oxopyridin-3-carboxamit (hop chét J-14),
5—(2-ﬂo-4-iodoanilino)-2-[[3-ﬂ0-2-(metylsulfamoylamino)pyridin—
4-ylmetyl]pyridin-4-carboxamit (hop chat L-1),
5-(2-flo-4-iodoanilino)-8-[[3 ~flo-2-(metylsulfamoylamino)pyridin-
4-yl]metyl]imidazo[1,5-a]pyridin-6-carboxamit (hop chat M-1),
5-flo-4-(2-flo-4-iodoanilino)-1-[[3 -flo-2-(metylsulfamoylamino)
pyridin-4-ylJmetyl]-6-oxopyridin-3 -carboxamit (hop chat N-1),
5-flo-4-(2-flo-4-iodoanilino)- 1-[[3-flo-2-(propylsulfamoylamino)
pyridin-4-yl]metyl]-6-oxopyridin-3-carboxamit (hop chét N-2),
4-(2-flo-4-iodoanilino)-1 -[[3-flo-2-(metylsulfamoylamino)pyridin-
4-yl]metyl]-5-metyl-6-oxopyridin-3-carboxamit (hop chat P-1), va
1—[[2—(etylsu1fonylamino)-3-ﬂopyridin—4-yl]metyl]-4—(2—ﬂ0—4—
iodoanilino)-5-metyl-6-oxopyridin-3-carboxamit (hop chét P-2).
[0066] Trong s6 cac hop chét nay,
N-xyclopropyl-3 ,4-diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-
(metylsulfamoylamino)pyridin—4-yl]metyl]benzamit (hop chat A-2),
2-(2-flo-4-iodoanilino)-5-[[3 -flo-2-(metylsulfamoylamino)pyridin-
4-yl]metyl]-1-metyl-6-oxopyridin-3 -carboxamit (hop chét J-1),
2-(4-xyclopropyl-2-floanilino)-3,4-diflo-5-[[3 -flo-2-
(metylsulfamoylamino)pyridin—4-yl]metyl]benzamit (hop chat A-1),
N-xyclopropyl-5-[[2-(etylsulfamoylamino)-3 -flopyridin-4-yl]metyl]-

3,4-diflo-2-(2-flo-4-iodoanilino)benzamit (hop chéat A-4),
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N-xyclopropyl-3,4-diflo-5-[[3 ~flo-2-(2-floetylsulfamoylamino)pyridin-
4-yl]metyl]-2-(2-flo-4-iodoanilino)benzamit (hop chét A-6),

3 ,4-diﬂ0—2-(2-ﬂo-4—i0doanilin0)—5-[[3-ﬂo-2-(metylsulfamoylamino)
pyridin—4-yl]metyl]-N—[(2-metylpropan—2-yl)oxy]benzamit (hop chét A-8),

3,4-diflo-2-(2-flo-4-iodoanilino)-5-[[3 -flo-2-(metylsulfamoylamino)
pyridin-4-yllmetyl]-N-metoxybenzamit (hop chét A-13),

3,4-diflo-2-(2-flo-4-iodoanilino)-5-[[3 -flo-2-(metylsulfamoylamino)
pyridin-4-ylJmetyl]benzamit (hop chat A-25),

5-[[2-(xyclopropylsulfamoylamino)-3 -flopyridin-4-yl]metyl]-3,4-
diflo-2-(2-flo-4-iodoanilino)benzamit (hop chat A-30),

3,4-diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-(propan-2-
ylsulfamoylamino)pyridin-4-ylJmetyl]benzamit (hop chat A-31),

3,4-diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-(2-
metoxyetylsulfamoylamino)pyridin—4-yl]metyl]benzamit (hop chét A-33),

3,4-diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-(2-
metylpropylsulfamoylamino)pyridin—4—yl]metyl]benzamit (hop chét A-34),

3,4-diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-[(1 -metylxyclobutyl)
sulfamoylamino]pyridin-4-ylJmetyl]benzamit (hop chit A-35),

3 ,4-diﬂo-2—(2—ﬂo—4-iodoanilino)-5-[[3—ﬂ0—2—(propylsulfamoylamino)
pyridin-4-yl]metyl]benzamit (hop chat A-41),

3 ,4—diﬂo-2-(2-ﬂo-4-i0d0anilino)-5-[[3-ﬂo—2-(metylsulfamoylamino)
pyridin—4—yl]metyl]-N—(2-hydr0xyetoxy)benzamit (hop chét B-1),

5-[[3-(etylsulfonylamino)-2-flophenyl]metyl]-3 ,4-diflo-2-(2-flo-

4-iodoanilino)benzamit (hop chat D-4),
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5-[[3-(etylsulfonylamino)-2-flophenyl]metyl]-3,4-diflo-2-(2-flo-
4—iod(;anilino)—N-metoxybenzarnit (hop chét E-1),
3,4-diflo-2-(2-flo-4-iodoanilino)-5-[[2-flo-3-(metylsulfamoylamino)
phenyl]metyl]benzamit (hop chat E-7),
3,4-diflo-2-(2-flo-4-iodoanilino)-5-[[2-flo-3-(metansulfonamit)
phenyl]metyl]benzamit (hop chét E-13),
4-flo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-(metylsulfamoylamino)
pyridin-4-yl]metyl]benzamit (hop chét I-1), va
N-xyclopropyl-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-
(metylsulfamoylamino)pyridin-4-yl]metyl]-1 -metyl-6-oxopyridin-3-carboxamit
(hop chit J-5)
la dugc uu tién xét Ve, chéng han, hoat tinh trc ché MEK, hoat tinh tic ché RAF,
hoat tinh trc ché ting sinh t& bao va/hodc tinh n dinh chuyén héa, véi
N-xyclopropyl-3,4-diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-
(metylsulfamoylamino)pyridin-4-ylJmetyl]benzamit (hop chét A-2),
2-(2-flo-4-iodoanilino)-5-[[3 ~flo-2-(metylsulfamoylamino)pyridin-
4-yllmetyl]-1-metyl-6-oxopyridin-3-carboxamit (hop chét J-1), va
2-(4-xyclopropyl-2-floanilino)-3,4-diflo-5-[[3-flo-2-
(rnetylsulfamoylamino)pyridin—4-yl]metyl]benzamit (hop chat A-1)
1a duogc uvu tién hon, va
2-(4-xyclopropyl-2-floanilino)-3,4-diflo-5-[[3-flo-2-
(metylsulfamoylamino)pyridin—4-yl]metyl]benzamit (hop chat A-1)
la ddc biét uu tién.

Muébi dugc dung cta 2-(4-xyclopropyl-2-floanilino)-3,4-diflo-5-[[3-
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flo-2-(metylsulfamoylamino)pyridin-4-ylJmetyl]benzamit (hop chit A-1) ma

duoc uu tién 13, chiang han, muoi natri hodc mudi kali.

[0067] Khia canh thit ba ctia séng ché nay d& xuit hop chét dugc thé hién béi
cong thirc chung (1) dudi day hoac mudi duoc dung ctia nd, hodc solvat duge
dung cua hop chét hodc mubi nay:

[Cong thirc hoa hoc 19]

R3
|
HN @]

ZT
Py
&»

X7 l
Ri< )\\
N X5
H
()
trong do:
vong A la nhém dugc thé hién boi cong thic chung (2), (3) hodc (4)
dudi day (noi céc lién két duge bicu thi boi *, ** va *** duoc lién két voi

~NH-, —CONH- va —CH,—, m{t cach tuong ung):

[Cong thirc hoa hoc 20]

| _ X, N_ X
*kk X3/ *k%k - \[( *%k%k
O

() 3)

X, Xa, X, X4 va X5 mdi nhém doc 14p 1a —CR,= hodc —N=;
R, 1a nguyén tr hydro, nguyén tir halogen, hodc nhém C1-4 alkyl;

R, 13 —S(=0),~NH-Rs hoic —S(=0),Rs;
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R; 13 nhém C1-4 alkyl (nhém C1-4 alkyl duge thé tiy y bang nguyén tir
halogen, nhém hydroxy, nhém C1-4 alkoxy, nhém C3-6 xycloalkyl hodc nhom
C3-6 heteroxycloalkyl) hodc nhém C3-6 xycloalkyl (nhém C3-6 xycloalkyl
duoc thé tiy ¥ v6i nhém C1-4 alkyl);

R; 1a nguyén tir hydro, nhém C3-6 xycloalkyl, hoac nhom C1-6 alkoxy;

Rs la nguyén tir halogen;

Re 12 nguyén tir hydro va Ry 1a nguyén tir halogen hodc nhém C3-6
xycloalkyl;

R7lanhom C1-4 alkyl; va

Ry la nguyén tu hydro.

Khia canh th tu cia sing ché nay d8 xudt tac nhan e ché MEK chira
hop chét, mudi hodc solvat nhu vay 1am hoat chit.

[0068] Cac hop chét, céac mubi hodc cac solvat cta khia canh thir ba hodc thu
tu thé hién hoat tinh trc ché MEK cao va c6 thé dugc st dung dé diéu tri hodc
phong ngtra cac ri loan tang sinh té bao, cu thé 13 cac bénh ung thu (cu thé hon
13, cAc bénh ung thu thé dot biét RAF).

[0069] Duéi day la cac vi du vé cac hop chat ctia khia canh thir ba hodc thir tu
ma 1a duoc uu tién xét ve, chéng han, hoat tinh tc ché MEK va tinh 6n dinh
chuyén hoa:

2-(4-xyclopropyl-2-floanilino)-3,4-diflo-5-[[3 -flo-2-
(metylsulfamoylamino)pyridin-4—yl]metyl]benzamit (hop chét A-1),

(+/-)-3,4-diflo-5-[[3-flo-2-(2 ~hydroxypropylsulfamoylamino)pyridin-
4-y1]metyl]-2-(2-ﬂo-4—iodoanilino)benzamit (hop chét A-17),

3 ,4—diﬂo—2-(2-ﬂo-4-iod0ani1ino)—5-[[3—ﬂ0-2-(0xetan—3-
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ylmetylsulfamoylamino)pyridin-4-ylJmetyl]benzamit (hop chat A-21),
3,4-diflo-2-(2-flo-4-iodoanilino)-5-[[3 -flo-2-(metylsulfamoylamino)
pyridin-4-yl]metyl]benzamit (hop chat A-25),
5-[[2-(xyclopropylsulfamoylamino)-3 -flopyridin-4-yljmetyl]-3,4-
diflo-2-(2-flo-4-iodoanilino)benzamit (hop chét A-30),
3,4-diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-(2-
metoxyetylsulfamoylamino)pyridin-4-yl]metyl[benzamit (hop chét A-33),
5-[[2-(etylsulfamoylamino)-3-flopyridin-4-yl]metyl]-3 ,4-diflo-
2-(2-flo-4-iodoanilino)benzamit (hop chat A-40),
3,4-diflo-5-[[3 -flo-2-(2-floetylsulfamoylamino)pyridin-4-yljmetyl]-
2-(2-flo-4-iodoanilino)benzamit (hgp chat A-42),
5-[[2-(etylsulfonylamino)-3-flopyridin-4-yljmetyl]-3 ,4-diflo-2-(2-
flo-4-iodoanilino)-N-metoxybenzamit (hgp chat B-16),
3 ,4—diﬂo-2-(2-ﬂo-4-i0d0anilin0)—5-[[2-(metylsulfamoylamino)pyridin—
4-yllmetyl]benzamit (hop chét C-3),
2-(2-flo-4-iodoanilino)-5 -[[3-flo-2-(metylsulfamoylamino)pyridin-
4-yllmetyl]-1 -metyl-N-[(2-metylpropan-2-yl)oxy]-6-oxopyridin-3 -carboxamit
(hop chat J-10),
5-(2-ﬂo-4-iodoanilino)-2—[[3—ﬂ0—2-(metylsulfamoylamino)pyridin—
4-yl]metyl]pyridin-4-carboxamit (hop chét L-1),
5-flo-4-(2-flo-4-iodoanilino)-1-[[3 ~flo-2-(metylsulfamoylamino)
pyridin-4-yl]metyl]-6-oxopyridin-3 -carboxamit (hop chit N-1),
1-[[2-(etylsulfonylamino)—3-ﬂopyridin-4-y1]rnetyl]-4—(2—ﬂo-4—

iodoanilino)-5-metyl-6-oxopyridin-3-carboxamit (hop chét P-2),
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1-[[2—(etylsulfonylamino)-3-ﬂopyridin—4-yl]metyl]—4-(2-ﬂo—4—

iodoanilino)-N-metoxy-S—metyl—6—oxopyridin—3-carboxamit (hop chét P-5), va

N-xyclopropyl-4-(2-flo-4-iodoanilino)-1-[[3-flo-2-
(metylsulfamoylamino)pyridin-4-ylJmetyl]-5 -metyl-6-oxopyridin-3-carboxamit
(hop chat P-6).

[0070] Dudi day 1a céc vi du vé céc ky hiéu viét tat dugc sir dung trong toan bo
ban md ta ndy va y nghia ctia ching.
Boc: tert-Butoxycarbonyl

COMU:
(1 -Xyano-Z—etoxy—Z-oxoetylidenaminooxy)dimetylamino-morpholino—carbeni

hexaflophosphat
DBU: Diazabixycloundexen
DCC: N,N’-Dixyclohexylcarbodiimit
DCM: Diclometan
DIPEA: N,N-Diisopropyletylamin
DMA: N,N-Dimetylaxetamit
DMF: N,N-Dimetylformamit
DMSO: Dimetyl sulfoxit
EDC: 1-Etyl-3-(3 -dimetylaminopropyl)carbodiimit
EDC-HCI: 1-(3-Dimetylaminopropyl)-3 -etylcarbodiimit hydroclorua
EtOH: Etanol

HATU: O-(7-Azabenzotriazol-1-yl) -N,N,N’,N’-tetrametyluronium

hexaflophosphat
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HOALt: 1-Hydroxy-7-azabenzotriazol

HOOBt: 3,4-Dihydro-3-hydroxy-4-oxo-1,2,3-benzotriazin
LDA.: lithi diisopropylamit

MeOH: Metanol

NMP: N-Metyl-2-pyrolidon

TBS: tert-Butyldimetylsilyl

TFA: Axit trifloaxetic

THEF: Tetrahydrofuran

Xantphos: 4,5-bis(Diphenylphosphino)-9,9-dimetylxanthen

[0071] Cac vi du vé céc phuong phap dugc wu tién dé san xuAt cac hop chét
cua sang ché nay sé& duoc md ta. Cac dinh nghia ddi v6i X4, Ry, Ra, R3, Ru, Rs
va Ry 12 giéng nhu & trén trir phi ngit canh duoc chi ra theo cach khac. R, 13,
chéng han, nhém 4-metylphenyl hodc nhom 2-nitrophenyl, va Ry 1a, chéng han,

nhém Boc hodc nhém 2,4-dimetoxybenzyl.
[0072] (Quy trinh san xuét chung-1)

Quy trinh san xuét chung-1 1a quy trinh san xuit duoc uu tién cho cac
hop chét duge thé hién boi cong thirc chung (6) trong d6 X, X3 va X4 (ma co

thé 1a giébng nhau hodc khac nhau) la ~CR,=va R¢ 1a nguyén tr hydro.

[0073] [Cong thic hoa hoc 21]
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[Cong thtrc hoa hoc 22]
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H
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[0074] Budce 1-1:
Phan tng SnAr gita dan xuét anilin 1b va din xuét flobenzen la

Din xuét anilin 1b dugc phan Gng véi dan xuét flobenzen la véi su co
mit cia bazo. Cac vi du vé bazo gdm céc chét phan tng lithi hitu co, vdi lithi
bis(trimetylsilyl)amit va lithi diisopropylamit la dugc uu tién. Céc vi du vé
dung méi gdbm céc dung moi khong proton phén cuc nhu 1a THF, 1,4-dioxan va
NMP, véi THF 1a duge vu tién.

[0075] Bude 1-2:
Metyl héa dan xuét axit benzoic 1c

DAn xuét axit benzoic 1¢ duge phan tng voi chét phan mg metyl hoa.
Céc vi du vé chit phan (mg metyl hoa gdm cac dan xuét diazometan, véi
diazometyltrimetylsilan la dugc uu tién. Cac vi du vé dung moi gém cac ruou,
cac dung moi khdng phén cuc, va cac dung mdi hon hop cta ching, véi cac
dung moi hdn hop cia toluen va metanol va cac dung mdi hon hop cua THF va

metanol 13 duoc uu tién.
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[0076] Budc 1-3:
Hydrazon héa dan xuét aldehyt 1d

Din xuét aldehyt 1d duoc phan ting véi arylsulfonyl hydrazit. Cac vi du
vé arylsulfonyl hydrazit gbm cac metylbenzensulfonyl hydrazit va cac
nitrobenzensulfonyl hydrazit, véi 4-metylbenzensulfonyl hydrazit va
2-nitrobenzensulfonyl hydrazit 1a dugc uu tién. Cac vi du vé dung moi gdm céc
dung mbi phan cuc nhu 13 cac ruou, véi metanol va etanol 1a dugc uu tién.
[0077] Budc 1-4:
Két hop dan xuét hydrazon le va din xuét axit arylboronic 1f

DAn xuét hydrazon le dugc phan ung véi dAn xuét axit arylboronic 1f
v&i sy ¢6 mit clia bazo. Cac vi du vé bazo gém cac mudi axit carbonic va cic
amin, voi kali carbonat va DIPEA 1a dugc uu tién. Cac vi du vé dung mdi gdbm
cac dung méi phan cuc nhu la 1,4-dioxan, DMF, NMP va THF, vdi 1,4-dioxan
1a duge wu tién. Nhiét d6 phan tmg uu tién la 80°C hodc cao hon.
[0078] Budc 1-5:
Khit bao vé din xuét metyl benzoat 1g

DAn xuét metyl benzoat 1g dugc dat trong céac didu kién axit dé loai bo
nhém bao vé Ry,. Cac vi du vé axit gém axit sulfuric, axit clohydric, axit
metansulfonic va axit trifloaxetic, voi axit trifloaxetic 12 duoc uu tién. Céc vi du
vé dung moi gdm céc rugu va cac dung mdi khong phén cue nhu 1a DCM, véi
DCM la duogc uu tién.
[0079] Budc 1-6:
Thuy phéan dan xuét este 1h

Dan xuit este 1h dugc phan tng véi hydroxit. Cac vi du vé hydroxit
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gbm lithi hydroxit, kali hydroxit va natri hydroxit, véi lithi hydroxit 1a dugce vu
tién. Cac vi du vé dung moi gém cac dung mdi phan cuc nhu la cac rugu va
THF, nudc, va cac dung moi hdn hop cua ching, véi THF trong nudc la dugce
uu tién.

[0080] Budc 1-7:

Amit héa din xuét axit benzoic 1i

DAn xuét axit benzoic 1i dugce phan tng voi amin hodc amin
hydroclorua tuong (mg v6i su c6 mit cua tac nhan ngung tu. Amin hodc amin
hydroclorua tuong Umg ¢ thé tily y c6 nhém Boc. Cac vi du vé tac nhan ngung
tu gdm DCC, EDC hoic EDC-HCL, HATU, COMU, va anhydrit
propylphosphonic (trime vong), va HOOBt hodc HOAL, chéng han, c6 thé duoc
b sung thém néu thich hop. Chéng han, wu tién la st dung két hop EDC hodc
EDC-HCI va HOOBt hoic sit dung HATU. Trong mot sd truong hop, bazo nhu
la DIPEA hodc trietylamin, chéng han, cling cé thé duoc str dung ngoai tac
nhan ngung tu, bazo uu tién 1la DIPEA. Céc vi du vé dung moi gbm cac dung
moi phan cuc nhu la DMF, DMA, NMP, metanol va etanol, va cac dung moi

hdn hop ctia ching, véi DMF 1a duge uu tién.

[0081] Budce 1-8:

Sulfamit héa hodc sulfonamit héa dan xut amin 1j, 1ja hodc 1jb
Sulfamit hoa:

Dan xuét amin 1j, 1ja hodc 1jb dugc phan Ung voi sulfamoyl clorua
hodc 4-nitrophenyl sulfamat tuong tmg voi su c6 mat cua bazo. Sulfamoyl
clorua ho#ic 4-nitrophenyl sulfamat tuong tng c6 thé tiy y c6 nhém Boc. Céc vi
du vé bazo gdm cac amin, v6i pyridin, trietylamin, DIPEA va imidazol 1a dugc

wu tién. Cac vi du vé dung moi gom cac dung mdi phan cuc nhu la DMF,
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DMA, NMP, THF, 1,4-dioxan, axetonitril va pyridin, cac dung moi khéng phan
cuc nhu 13 diclometan va dicloetan, va cdc dung moi hon hop cta ching, véi

DMF, DMA, THF va diclometan la dugc uu tién.
[0082] Sulfonamit hoa:

DAn xuAt amin 1j, 1ja hogc 1jb duge phan Gmg v6i sulfonyl clorua tuong
mg vé&i sy c6 mat cua bazo. Cac vi du vé bazo gdm céac amin, v6i pyridin,
trietylamin, DIPEA va imidazol la dugc uu tién. Cac vi du vé& dung méi gdm
cac dung moi phan cuc nhu la DMF, DMA, NMP, THF, 1,4-dioxan, axetonitril
va pyridin, cdc dung méi khong phén cyc nhu 13 diclometan va dicloetan, va

cac dung méi hdn hop cua ching, véi diclometan va pyridin la duoc uu tién.
[0083] Budc 1-9-1:
Khir béo vé Boc cua dan xuat sulfamit ho#c sulfonamit 1k1

Khi R; hoac Rj3 cua dAn xuét sulfamit hodc sulfonamit 1kl c¢6 nhom
Boc, nhém Boc dugc loai bé bing cach dat hop chét 1k1 & céc diéu kién axit.
Céc vi du v& axit gdm axit sulfuric, axit clohydric, axit metansulfonic va axit
trifloaxetic. Theo cach khéc, khit bao vé Boc ¢ thé dugc thuc hién bang cach
san xuét axit v6i, chang han, clotrimetylsilan (TMSCI) trong rugu. Céc vi du vé
dung moi gdm cac rugu va cac dung mdi khong phén cuc nhu 12 DCM. Su két
hop cua axit va dung mdéi uu tién la, chéng han, sy két hop ctia TMSCI va

2,2,2-trifloetanol hodc su két hop cua axit trifloaxetic va DCM.
[0084] Budc 1-9-2:

Alkyl héa, alkenyl héa, alkynyl hoa hoac thioete hoa din xuit sulfamit hodc

sulfonamit 1k1
Khi R4 hodc Rs cua dan xuét sulfamit hodc sulfonamit 1kl 1a halogen,

né c6 thé duoc dua di alkyl hoa, alkenyl hoa, alkynyl hoa hodc thioete hoa bang
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phuong phap dudi day, chang han.

[0085] Phuong phap 1 (Alkyl héa hoic alkenyl héa bang két hop chéo

Suzuki/Miyaura):

Hop chit 1k1 duogc phan ung véi axit boronic, este axit boronic hoac
borat twong g véi su ¢6 mét cua Pd. Diéu nay c6 thé duoc thuc hién bang
phuong phép duge mo ta trong tai liéu Chem. Rev. 1995, vol. 95, no. 7, p. 2457
hoic ACC. Chem. Res., vol. 40, p. 275, chéng han. Céc vi du uu tién vé bazo
gdm céc mudi vo co nhu 13 céac carbonat va cac hydroxit va cac amin nhu 1a
trietylamin va DIPEA, véi natri carbonat, kali carbonat va trietylamin la dugc
wu tién. Céc vi du v& dung méi gdbm céc dung méi phan cyc nhu 1a THE,
1,4-dioxan, DMF, DMA, NMP, metanol, etanol, 2-propanol va nudc, va cac
dung mdi hon hop cua chiing, véi cac dung moi hdn hop cua THF va
2-propanol va cac dung moi hdn hop ctia THF va nude la duge uu tién. Cac vi
du vé& Pd va céc phdi tir cia né gdm céc loai dugc néu trong céc tai ligu Chem.
Rev. 1995, vol. 95, no. 7, p. 2457, ACC. Chem. Res., vol. 40, p. 275 va ACC.
Chem. Res., vol. 41, p. 1461, v6i PACly(PPhs),, Pd(PPhs)s va [1,17-
bis(diphenylphosphino)feroxen]paladi(Il) diclorua la dugc uu tién. Nhiét do

phan Umg wu tién 1a 80°C hodc cao hon.

[0086] Phuong phap 2 (Alkyl hoa hodc alkenyl hoa béng két hop chéo
Negishi):

Hop chit 1k1 dugc phéan tng véi chét phan tmg kém hitu co tuong ung
Vi su cé mat ctia Pd hoac Ni. Diéu nay co thé duoc thuc hién béng phuong
phéap dugc mo ta trong cic tai licu Tetrahedron.1992, vol. 48, no. 44, p. 9577
hodc Aldrichimica Acta. 2005, vol. 38, p. 71, chéng han. Cac vi du vé dung moi
gém cac dung mdi phan cuc nhu 1a THE, 1,4-dioxan, DMF, DMA va NMP, va

cac dung moi hdn hop ctia chiing, véi THF 1a duge uu tién. Cac vi du vé Pd va
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Ni gé)m céc loai duoc néu trong tai liéu Tetrahedron. 1992, vol. 48, no. 44, p.
9577 va Aldrichimica Acta. 2005, vol. 38, p. 71, cling nhu PdCLy(PPhs),,
Pd(PPhs), va [1,1’-bis(diphenylphosphino)feroxen] paladi(1l) diclorua, véi
PdCly(PPhs),, Pd(PPhs)s va[1,1 ’bis(diphenylphosphino)feroxen]paladi(IT)

diclorua la dugc uu tién.
[0087] Phuong phéap 3 (Alkynyl hoa béng két hop chéo Sonogashira):

Hop chit 1k1 dugc phan Gng véi alkyn twong Ung voi su cd mét cua Pd
va Cu. Diéu nay c6 thé dugc thuc hién bang phuong phéap dugc mo ta trong tai
liéu Chem. Soc. Rev. 2011, vol. 40, p. 5048, chéng han. Alkyn tuong Gng co6 thé
cd nhom silyl, va cé thé 13, ching han, trimetylsilylaxetylen. Cac vi du vé bazo
gbm céc amin nhu 13 trietylamin, DIPEA, DBU va piperidin va céc bazo v co
nhu 1a NaOAc, véi trietylamin va DIPEA la duoc uu tién. Cac vi du vé chét xuc
tac Pd gdm PdCly(PPhs),, Pd(PPhs)s, [1,1°-
bis(diphenylphosphino)feroxen]paladi(Il) diclorua, Pd (OAc), va Pdy(dba)s, v6i
PdCly(PPh;),, Pd(PPhs)s va [1,1 ’-bis(diphenylphosphino)feroxen]paladi(IT)
diclorua 1a dugc wu tién. Cac vi du vé Cu gdm ddng iodua, déng bromua va
déng clorua, véi dé)ng iodua 1a duoc uu tién. Cac vi du vé dung moi gém cac
dung mdi phan cuc nhu 1a THF, 1,4-dioxan, DMEF, DMA, NMP, DMSO,
metanol, etanol va 2-propanol, va cac dung mdi hon hop cua ching, véi THF la
duoc uu tién.

[0088] Phuong phép 4 (Thioete hoa):

Hop chét 1k1 duoc phan tmg v6i mercaptan tuong tmg hoac mudi
mercaptanvéi sy c6 mét cia Pd. Céac vi du vé bazo gém céac amin nhu 13
trietylamin, DIPEA, DBU va piperidin, véi trietylamin va DIPEA la duogc uu
tién. Céc vi du vé chat xtic tac Pd gdm cac phuc chit Pd hoéa tri khong nhu 1a

Pd(PPhs)s, v61 [(4,5-bis(diphenylphosphino)—9,9—dimetylxanten)—2-(2’—amino-

62



52639 63/314

1,1’-biphenyl)]paladi(Il) metansulfonat la dugc uu tién. Céc vi du vé dung mdi
gém cic dung mdi phén cuc nhu la THF, 1,4-dioxan, DMF, DMA, NMP,
DMSO, metanol, etanol va 2-propanol, va cac dung moi hdn hop cua chang,

v6i 1,4-dioxan la dugc wu tién.
[0089] Budc 1-10:
Brom héa hoic clo héa dan xuét amin 1]

Khi R4 hoac Rs cua dan xuét amin 1 j 1a halogen, hop chét 1 jco thé duoc
phan Ung véi ddng bromua hoic ddng clorua dé brom hoéa hoic clo hoa. Cac vi
du vé dung méi gom cac dung moi phan cuc nhu THF, 1,4-dioxan, DMF, DMA
va NMP, v6i DMF la dugc uu tién.
[0090] Budc 1-11:
Bio vé TBS cua dan xuat amin 1

Khi R; ctia dan xuét amin 1j c6 nhém hydroxy, hop chit 1j c6 thé dugc
phan tmg véi tert-butyldimetylclosilan (TBSCI) véi su ¢d mat cia bazo dé bao
vé TBS. Cac vi du vé bazo gém cic bazo nhu 13 trietylamin, DIPEA va
imidazol, voi trietylamin 1a duge wu tién. Céc vi du vé dung moi gbm céc dung
méi phan cuc nhu THF, 1,4-dioxan, DMF, DMA va NMP, vi DMF 1a dugc uu
tién.
[0091] Budc 1-12-1:
Khtr bao vé TBS cua dan xuét sulfamit hodc sulfonamit 1k2

Khi R; cua dan xuat sulfamit hodc sulfonamit 1k2 c¢6 nhém TBS, hop
chét 1k2 dugc phan tng vdi tetrabutylamoni florua dé loai bé nhém TBS. Cac
vi du vé dung mdi gdm cac dung méi phén cyc nhu la THEF, 1,4-dioxan va

DMF, véi THF 1a duge uu tién.
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[0092] Bude 1-12-2:
Khr silyl ciia dan xuat sulfamit hodc sulfonamit 1k2

Khi R4 hodc Rs cta dan xuat sulfamit hodc sulfonamit 1k2 c6 nhom
silyl, hop chét 1k2 dugc phan tng véi bazo dé loai bé nhém silyl. Cac vi du ve
bazo gé)m cac mubi axit carbonic, véi kali carbonat 1a dugce uu tién. Cac vi du
ve dung moi gém cac ruou nhu 1a metanol va etanol, véi metanol la dugc uu
tién.

[0093] (Quy trinh san xuét chung-2)
Quy trinh san xut chung-2 1a quy trinh duoc uu tién khac dé san xuat

hop chét 1k1.

[Cong thirc hda hoc 23]

O O
(0] 0 P
- H Rs H Rs
X7 N X7 N
1 R
X NN R R
HoN R, Ry 2 N 2 4
R2 Ra
2a

H
HO_ O < N0 <
H 5 3 H 5
X1/ X1/
— —
R1. NS R1 X NN
2-2 ﬁ Rz R4 2-3 H R R4
R, R, Ry Ry
2b 1k1

[0094] Budc 2-1:

Sulfamit hoa hodc sulfonamit hoa dAn xuat amin 1h duoc thuc hién theo

cach tuong ty nhu budc 1-8.
Budc 2-2:

Thay phan din xuét este 2a dugc thuc hién theo cach tuong ty nhu

budce 1-6.
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Budc 2-3:

Amit héa dan xuét axit benzoic 2b duoc thuc hién theo cach tuong tu
nhu bude 1-7. Trude khi thuc hién amit hdéa, phu thudc vao truong hop, khur
bao vé Boc, alkyl hda, alkenyl hoa, alkynyl hoa, thioete hoa, brom hoa hodc clo
héa din xudt axit benzoic 2b cling c6 thé duoc thuc hién theo cach tuong tu
nhu budc 1-9-1, 1-9-2 hodc 1-10.

[0095] (Quy trinh san xuét chung-3)

Quy trinh san xuét chung-3 1 quy trinh duoc uu tién khac dé san xuat

hop chét 1k1.

[Cong thiic hoa hoc 24]

HO O HO (0]
R5 R5
§ N
N
o 0
—_ %
0 NS R/S ~ N - N\ R R
Rz R4 3-1 a H 2 4
Rz RZ
1c 3a

X7 | R
R (0]
b.N A B/
H H 1 H
_N__O R, O. _N__O
R3 Rs R R3 Rs
H 1f Y
0. 0 X7
— N —
/S\ /N R1, NN
3-2 Ra u = Ry R4 3-3 H Rz R4
Ry Rz R
3b 1k1

[0096] Budc 3-1:

Hydrazon hoa dan xuit aldehyt lc ¢ thé duoc thuc hién theo cach

tuong tu nhu budce 1-3.
Budc 3-2:

Amit hoa dan xuit axit benzoic 3a dugc thuc hién theo cach tuong tu

nhu budce 1-7.
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Budc 3-3:

Két hop giira dan xuét hydrazon 3b va din xuét axit arylboronic 1f, loai
b6 nhém bao vé Ry, va sulfamit hoa hodc sulfonamit hoa din xuit amin c6 thé
dugc thuc hién 1an luot theo cach twong tu nhu cac budce 1-4, 1-5 va 1-8.

[0097] (Quy trinh san xuét chung-4)

Quy trinh san xuét chung-4 12 quy trinh dugc uu tién dé xay dung bod
khung cua hop chét duoc thé hién boi cong thirc chung (1) trong do vong A la
nhém duoc thé hién béi cong thire chung (4), X; 1a —N=, X, 12 —CF=, va R¢ va

Ry 1a cac nguyén tir hydro.

[Cong thirc hoa hoc 25]

4a 4c
[0098] Budc 4-1:
Alkyl héa hop chét 4a

Hop chat 4a dugc phan tmg v6i hop chét 4b véi su c6 mit cla bazo.
Céc vi du vé bazo gom cac phosphat va cac alkoxit kim loai nhu la natri
tert-butoxit, voi trikali phosphat 1a duge wu tién. Kali iodua hodc
tetrabutylamoni iodua, chang han, c6 thé duoc bd sung dé ting tbc phan Ung,
v6i tetrabutylamoni iodua la duge uu tién la nhu chét phu gia. Céc vi du vé
dung moi gbm cac dung méi phéan cyc nhu la NMP va 1,3-dimetyl-

2-imidazolidinon, véi 1,3-dimetyl-2-imidazolidinon 1a duoc wu tién. Nhiét do
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phan mg vu tién 1a 40°C hodc cao hon.

[0099] Cac hop chét khéi dAu va c4c chat phan tmg dugc st dung dé san xuét
cac hop chét ctia sang ché nay ciing ¢ thé tao ra cac mudi hodc cac solvat,

mién 12 c4c phan ing duge mong mudn khong bi e ché.

[0100] Khi hop chit cta sang ché nay thu dugc & dang tu do, thi nd c6 thé
duoc chuyén hoa thanh mudi dugc dung hodc solvat bang phuong phap thong
thuong. Ngugc lai, khi hop chét cua sang ché nay thu duogc & dang mudi duoc

dung hodc solvat, n6 cd thé duoc chuyén héa thanh dang tu do.

[0101] Téch hogc tinh ché céc hop chét ciia séng ché nay c6 thé duoc thuc hién
stt dung, chang han, chung cét, tai két tinh ho#ic sac ky. Khi cac chét déng phan
(nhu 12 céc chét ddng phan d6i anh, cac chét ddng phan khong d6i quang, hoic
cac chit dong phan cdu hinh riéng) tdn tai, tach hodc tinh ché cac hop chét co
thé duoc thuc hién sir dung, chéng han, tai két tinh, phuong phéap mudi chét
ddng phéan khong d6i quang, phan giai enzym, hodc sic ky (vi du, sdc ky 16p

mong, sac ky cot, sic ky chat long hiéu néng cao, hodc sac ky khi).

[0102] Theo mdt khia canh, sang ché nay dé xuét dugc phim chira hop chat,
mubi hodc solvat cua khia canh bét ky trong sb cac khia canh thr nhét dén thi

tu lam hoat chét.

[0103] Theo khia canh khac, sang ché nay dé xuit tic nhan diéu tri hogc phong
ngura dbi vé&i 16i loan ting sinh té bao, cu thé 13 bénh ung thu, tac nhan nay
chra hop chat, mudi hodc solvat ctia khia canh bét ky trong sb6 cac khia canh

thtt nhat dén thi tu 1am hoat chit.

[0104] Pdi tuong duoc cho ding hop chit, mudi hodc solvat cua sang ché nay
1a dong vat, wu tién 1a dong vat co vu (chéng han, chudt, chudt kich thudce 16n,

tho, cho, khi (ching han, khi dudi dai cynomolgus), hodc nguoi), va uu tién
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nhit 13 nguoi. Ngudi ¢6 thé 1a ngudi Ion (18 tudi hodc 16n tudi hon) hozc tré
em (tré hon 18 tudi). Trong truong hop la tré em, wu tién 1a tré em co do tudi it

nhét 13 6 thang hoic 16n tudi hon, ching han.

[0105] Khi hop chit, mudi hodc solvat clia sang ché nay dugc st dung dé didu
tri hodc phong ngura rdi loan tang sinh té bao, liéu luong va khoang cach lidu
luong cé thé duoc xac dinh néu thich hop phu thudc vao, chéng han, muc do
nghiém trong cua cac triéu chirmg, do tudi va trong luong co thé cua ddi tuong,
c6 hodc khong co thude di kém, va dudng cho dung. Chang han, khi d6i tuong
la nguoi, hop chét, mudi hodc solvat cuia sang ché nay sé thuong dugc cho dung
mot 1an mdi ngdy trong subt ba tudn & lidu luong 1a 0,00001 dén 5000 mg trén
mdi kilogam trong lugng co thé, uu tién 13 0,01 dén 100 mg trén mdi kilogam
trong lugng co thé. Khi n6 dugc cho dung hang ngay, lidu luong duge néu &

trén ¢6 thé duoc chia thanh 2 dén 4 liéu luong riéng biét.

[0106] Péi véi dudong cho dung cho dbi tuong, c6 thé st dung, chéng han: cho
dung toan than nhu 13 cho dung qua dudng miéng, cho dung qua dudng truc
trang, cho dung trong tinh mach, cho dung trong co, cho dung dudi da, cho
dung trong bé 16n, cho ding trong am dao, cho ding trong mang bung, cho
dung trong bang quang, hodc cho ding qua duong xong; hoac cho dung khu tra
dudi dang thude boi déo, gel hodc kem. Cho dung qua duong miéng la dugc uu
tién.

[0107] Hop chit, mubi hodc solvat clia sang ché nay s& thuong duoc su dung
du6i dang ché pham duoc (dang lidu dung). Cac vi du vé ché phém nhu vay
gém cac vién nén, cac vién nang, céc loai hat, cac loai bot, cac loai hat min, céac
loai vién tron, va cac dung dich hodc cac huyén phu ¢ nudc hodc khong chura
nude. Dung dich hodc huyén phu cé thé duoc nap va duge luu trit trong vat

chita dugc 1am thich hop d& phan phéi thanh cac lidu lugng riéng ré.
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[0108] Cac ché phém khac nhau dugc néu ¢ trén co thé duoc san xuét bang céac
phuong phép da biét bang cach tron cac hop chét, cac mudi hodc céc solvat clia
sang ché nay véi cac chét phu gia dugc dung. Cac vi du v& céc chét phu gia nhu
vay gém cac ta duoc, cac chit boi tron (cac tac nhén phu), cac chét két dinh,
cac chét phén 2, cac chét 1am dn dinh, cac chit tao mui huong, cic bazo, cac
chét phéan tan, cac chét pha lodng, cac chét hoat dong bé mit, va cac chét‘nhﬁ
hoa.

[0109] Céc vi du v& céc td duge gdm céc tinh bot (tinh bot, tinh bot khoai tay,

tinh bot ngd, v.v..), lactoza, xenluloza tinh thé, va canxi hydro phosphat.

[0110] Cac vi du v& cac chét bdi tron (cac tac nhan phi) gom etyl xenluloza,
hydroxypropyl xenluloza, hydroxypropyl metyl xenluloza, senlac, talc, sap

carnauba, va parafin.

[0111] Cac vi du vé céac chét két dinh gdm polyvinylpyrrolidon va macrogol,

cling nhu cac hop chét tuong tu duge néu nhu cac ta duoc.

[0112] Cacvidu v cac chét phan ra g(‘A)m cac tinh bdt duoc cai bién hoa hoc va
céc xenluloza nhu 13 croscarmenloza natri, carboxymetyl tinh bot natri va
polyvinylpyrrolidon lién két ngang, cling nhu céc hop chit tuong tu dugc néu

nhu cac ta dugc.

[0113] Céc vi du vé céc chét 1am én dinh gém: cic este axit paraoxybenzoic
nhu 13 metylparaben va propylparaben; benzalkoni clorua; cac phenol nhu la
phenol va cresol; thimerosal, axit dehydroaxetic; va axit sorbic.

[0114] Cac vi du v& cac chit tao mui huong gdm cac chat 1am ngot duge su
dung théng thudng, cac chét axit héa va cac chét tao mui thom.

[0115] Céc vidu vé cac bazo hoic: cac chit béo nhur 12 m& lon; cac dau thuc

vat nhu 13 dau oliu va dau vimg; cac rugu cao nhu 13 ruou stearyl va xetanol;
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cac dau dong vat; axit lanolin; vaselin; parafin; bentonit; glyxerin; va dau

glycol.

[0116] Cac vidu vé cac chit phén tan gém cac dan xuét xenluloza (vi du, gdbm
arabic, tragacanth, va metyl xenluloza), céc polyeste stearat, sorbitan
sesquioleat, nhdm monostearat, natri alginat, cac polysorbat, va céc este axit

béo sorbitan.

[0117] Céc vi du vé cac dung méi hodc cac chét pha loang cho céac ché pham

16ng gom phenol, clocresol, nudc tinh ché, va nude cat.

[0118] Céc vi du vé céc chit hoat dong bé mit hodc cac chit nhii héa gé)m

polysorbat 80, polyoxyl 40 stearat, va lauromacrogol.

[0119] Lugng dugc uu tién cua hop chét, mudi hoic solvat clia sang ché nay
trong ché phdm sé& khac nhau phu thudc vao dang lidu dung, nhung sé& thuong 1a

0,01% dén 100% theo trong lugng so voi tbng trong lugng cla ché pham.

[0120] Céc vi du vé céc réi loan tang sinh té bao dugc didu tri hodc dugc
phong ngua st dung hop chit, mudi hodc solvat cla sang ché nay gbébm céc

bénh ung thu, thép khép va viém, trong s6 d6 cac bénh ung thu 13 duge uu tién.

[0121] Cac vi du vé cac bénh ung thu gém: cac bénh ung thu mau va bach
huyét, nhu 12 c4c bénh bach cau (vi dy, bénh bach cau cép tinh dong té bao tuy,
bénh bach ciu cép tinh dong té bao lympho, bénh bach ciu man tinh dong té
bao tiy, va bénh bach cAu mén tinh dong té bao lympho), cac bénh u bach huyét
ac tinh (vi du, bénh u bach huyét bénh Hodgkin va khong phai Hodgkin), bénh
da u thy, va héi ching roi loan sinh tiy; cdc bénh ung thu hé than kinh trung
uvong, nhu 12 undo vau than kinh dém; va cac bénh ung thu thé rén, nhu 1a cac
bénh ung thu dau va ¢b (vi dy, bénh ung thu hau, bénh ung thu thanh quan, va
bénh ung thu ludi), bénh ung thu thyuc quan, bénh ung thu da day, cac bénh ung
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thu dai truc trang (vi dy, bénh ung thu manh trang, bénh ung thu dai trang, va
bénh ung thu tryc trang), cac bénh ung thu phéi (vi du, bénh ung thu phéi té
bao nhoé va ung thu phéi khéng té bao nhd), bénh ung thu tuyén giap, bénh ung
thu v, bénh ung thu t4i mét, bénh ung thu tuy, bénh ung thu gan, bénh ung thu
tuyén tién liét, bénh ung thu budng trimg, bénh ung thu tir cung (vi du, bénh
ung thu ndi mac ti cung va bénh ung thu c¢d tir cung), bénh ung thu tinh hoan,
bénh ung thu biéu mo t& bao than, bénh ung thu bang quang, bénh ung thu
hong chiu than, bénh ung thu niéu quan, u hic sic td 4c tinh, va cic bénh ung
thw da (vi du, bénh ung thu bidu mé € bao day, bénh ung thu bieu md té bao
vay, bénh Paget ngoai vi, bénh ung thu biéu mé té bao Merkel, cac bénh ung
thu bidu mé tuyén mo hdi (vi dy, ung thu tuyén ly tiét va ung thu tuyén xuét
tiét), bénh ung thu biéu tuyén mo bd nhon, va bénh u ngoai da lanh tinh

(trichoepithelioma)).

[0122] Bénh ung thu co6 thé 13 ung thu véi dot bién gen hoic khong c6 dot bién
gen, hodc ung thu ma viéc ¢ hodc khong c6 dot bién 1a chua 16 rang. Cac vi du
vé cac gen duoc dot bién gom EGFR, FGFR, ALK, ROSI, PI3K, BRAF,
HRAS, KRAS, va NRAS.

[0123] Khi hop chat, mudi hodc solvat cla khia canh thit nhét hodc thr hai
duoc st dung, bénh ung thu uvu tién la ung thu thé dot bién RAS, chéng han, va
wu tién hon 14 bénh ung thu thé rén thé dot bién KRAS (cu the 12 ung thu phoi
khong té bao nho thé dot bién KRAS), chéng han. Theo mot phuong an, nd
dugc str dung cho bénh ung thu thé dot biét RAF, cu thé 1a cho ung thu thé dot

bién RAF va thé dot bién RAS.

Khi hop chat, mudi hodc solvat ctia khia canh thr ba hodc tht tur duge
st dung, bénh ung thu uu tién 1a bénh ung thu thé dot biét RAF, chéng han, va

wu tién hon 12 bénh ung thu thé rén thé dot bién BRAF (cu thé 13 ung thu té bao
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hic té thé dot bién BRAF), chang han.
Vi du thue hién sang ché

[0124] Sang ché nay s& dugc giai thich chi tiét hon dya trén céc vi du (cac vi
du san xudt va cac vi du thtr nghiém), véi hidu biét ring sang ché khong gi6i

han & cac vi du nay.
[0125] [Céc vi du san xuét]

Phan tich NMR duoc tién hanh st dung AVANCE III HD400 (400
MHz) ciia Bruker Co. Dit liéu NMR duoc thé hién theo ppm (phén triéu) () va

tin hiéu khoéa doteri tir dung mo6i mau duoc st dung lam doi chiéu.

[0126] Dt liéu phé khéi thu dugc sit dung phd ké khdi luong mach bbn cuc
don (LCMS-2020) duogc trang bi sic ky chat léng hiéu ning siéu cao (Nexera
UC) cua Shimadzu Corp. hoéc phé ké khdi luong mach bon cuc don ‘(SQD
hodc SQD2) dugc trang bi séc ky chat long hiéu nang cao siéu cao Acquity
(UPLCor UPLC I-Class) ctia Waters Co.

[0127] Séc ky chét 16ng hiéu niang cao duoc thyc hién st dung mot trong cac
diéu kién phan tich A dén G duoc 16t ké trong Bang 2 dudi day. Trong Bang 2,
“TFA” thé hién axit trifloaxetic, “FA” thé hién axit formic, va “AA” thé hién

amoni axetat.

[Bang 2-1]
Bang 2
Céc diéu .., 2 | Budcsong
kienphan |  Thiét bi Cot et 0| ohat hién
tich : (PDA)
Nexera UC Ascentis Express C18 o i
A L OMS2020 21 mm. LD.xS0mmL,27pm| >oC | 210-400mm
Nexera UC __|XSelect CSH C18 .
B | OMS.2020 2.1 mm. LD.xS0mmL,2,5um | S>C |210-4000m
Acquity Ascentis Express C18 o i
C  |SOD/SQD2  [2.1mm, LD.xS0mmL 27 pm | 2> © 210-400 nm
Acquity Ascentis Express C18 o i
D |SoD/SOD2 |2, mm ILD.x 50mmL,27pm | >>°C |1 400 nm
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Acquity Ascentis Express C18 o
E SQD/SQD2 2,1 mm, LD. x50 mmL, 5 pm 35°C | 210-400 nm
Acquity Ascentis Express C18 o
F SoD/SOD2 |21 mm, LD.x50mmL, 27 ym | o> C | 210-4000m
Acquity Ascentis Express C18 o
G lSOD/SQD2 |20 mm, LD.x S0mmL, 2.7 pm | 0 C | 210-400mm
[Bang 2-2]
Bang 2 (tiép theo)
Céc diéu T Gradient X an 1a
kién phan Pha dong Th.cn giansau A/B Toc do chay
T i khi bom (mL/phut)
tich ,
(phtit)
A A) 0,05% TFA/CH;CN |0-1,5 5/95 — 100/0 1
B) 0,05% TFA/H,O 1,5-2,0 100/0
B A) 0,1% FA/CH3CN 0-1,75 5/95 — 100/0 1
B) 0,1% FA/H,O 1,75-2,00 100/0
C A) 0,1% FA/CH3CN 0-1,0 5/95 — 100/0 1
B) 0,1% FA/H,O 1,0-14 100/0
D A) 0,1% FA/CH3CN 0-1,0 40/60 — 100/0 1
B) 0,1% FA/H.O 1,0-1,4 100/0
B A) MeOH 0-1,0 5/95 — 100/0 0.9
B) 10 mM AA/H,0 1,0-14 100/0 ’
F A) 0,05% TFA/CH3;CN |0-1,0 5/95 — 100/0 1
B) 0,05% TFA/H,0 1,0-1,4 100/0
G A) 0,05% FA/CH;CN  |0-1,0 5/95 — 100/0 1
B) 0,05% FA/H,O 1,0-1,4 100/0

73/314

[0128] Phan ung vi séng dugc tién hanh s dung thiét bi khoi dau Initiator cta

Biotage Co. Lo phan tmg c6 nép kep dugc s dung cho phan ing vi song.

[0129] Cac chét phan tng c6 bén trén thi truong dugc sur dung tryc tiép ma

khong can tinh ché thém.

T4t ca cac phan Uing khong c6 nudc dugc tién hanh trong cac dung moi

khan.

Co6 & diéu kién 4p suat giam va chung cat dung méi dugc thuc hién st

dung thiét bi bay hoi quay.

[0130] Nhu dugc st dung & day, “nhiét d6 trong phong” nghia la nhiét do tu

khoang 20°C dén khoang 25°C.
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[0131] Nhu dugc st dung trong cac vi du san xuit dudi day, “vi du san Xuét
cho hop chét A-1” nghia 12 Vi du san xuét A-1-1 va “vi du san xuét cho hop
chét a9” nghia 1a Vi du san xuét a9-1.

[0132] Hop chét al:

Metyl 3.4-diflo-2-(2-flo-4-iodoanilino)-5-formylbenzoat

[Cong thirc hda hoc 26]
0.0
e
h F
@)
F I
H F

Huyén phti hdn hop cua axit 3,4-diflo-2-((2-flo-4-iodophenyl)amino)-5-
formylbenzoic (5,50 g, 13,1 mmol) trong toluen (44 mL) va MeOH (11 mL)
duoc lam mat téi 0°C, dung dich diazometyltrimetylsilan hexan 10% (21,8 mL,
13,1 mmol) duogc bd sung, va hon hop dugc khudy trong 64 gio ¢ nhiét do
trong phong. Axit axetic (0,748 mL) dugc bd sung vao hdon hop phan tmg, ma
sau d6 duoc cb & didu kién dp suat giam. Phdn con lai thu duge dugc tinh ché
bing tan nhé (hexan/etyl axetat) d& tao ra hop chét tidu dé (5,01 g, 88%) 1a chat

ran khéng mau.

LCMS m/z: 436 [M+H]"

Thoi gian luu gitt HPLC: 1,00 phut (cac diéu kién phan tich D)
[0133] Hop chét a2:

Metyl 3.4-diflo-2-(2-flo-4-iodoanilino)-5-[(E)-[(4-

metylphenyl)sulfonylhydrazinyliden]metyl]benzoat

[Cong thirc hda hoc 27]
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4-Metylbenzensulfonyl hydrazit (2,14 g, 11,5 mmol) duoc bd sung vao
huyén phu cla metyl 3,4-diflo-2-(2-flo-4-iodoanilino)-5-formylbenzoat (hop
chét al, 5,00 g, 11,5 mmol) trong EtOH (100 mL), va hon hop dugce khudy
trong 3 gio & nhiét do trong phong. Hoén hop phan tng dugc ¢d & diéu kién 4p
sut giam, va sau d6 hexan (150 mL) dugc bd sung. Hon hop duge 1am mat t6i
0°C va duoc loc, va sau d6 dugce rua béng hexan (30 mL) dé tao ra hop chét
tiéu dé (7,05 g, quant.) 12 chét ran.
LCMS m/z: 604 [M+H]"
Thoi gian luu gitt HPLC: 1,06 phut (cac diéu kién phan tich D)

[0134] Hop chat a3:

N-(2,4-Dimetoxybenzyl)-3 -flo-4-iodopyridin-2-amin

[Cong thtrc hoa hoc 28]

Trietylamin (3,63 mL, 26,0 mmol) va 1-(2,4-dimetoxyphenyl)
metanamin (3,26 mL, 21,7 mmol) dugc bd sung vao dung dich cua
2,3-diflo-4-iodopyridin (2,09 g, 8,67 mmol) trong NMP (32 mL), va hon hop
duoc khudy trong 1,5 gid & 100°C. Nude dugce bd sung vao hdn hop phan tmg,
va chiét duoc thuc hién véi etyl axetat. L6p hitu co duge raa bang nuéce mudi
13%, duogc 1am kho trén natri sulfat khan va, sau khi loc hét tac nhan lam kho,

duoc c6 ¢ diéu kién 4p suat gidm. Phan con lai thu duge duge tinh ché bang sac
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ky cot silicagel (hexan/etyl axetat) dé tao ra hop chat tiéu dé (3,20 g, 95%) 1a

dau.

LCMS m/z: 389 [M+H]"

Thoi gian luu gitt HPLC: 0,94 phut (cac diéu kién phan tich C)
[0135] Hop chit a4:

Axit [2-[(2,4-Dimetoxyphenyl)metylamino]-3 -flopyridin-4-yl]boronic

[Cong thirc hoa hoc 29]

Dung dich 1,4-dioxan (27 mL) cua N-(2,4-dimetoxybenzyl)-3-flo-4-
jodopyridin-2-amin (hop chét a3, 2,70 g, 6,96 mmol), san pham cong
[1,1-bis(diphenylphosphino)feroxen]diclopaladi(II) diclometan (568 mg, 0,696
mmol), kali axetat (2,05 g, 20,9 mmol) va bis(pinacolato)diboron (2,65 g, 10,4
mmol) dugc khudy trong mdi trudng nito trong 5 giv & 90°C va sau dé trong 19
gio ¢ 110°C. Hon hop phan tng dugc ¢d & didu kién 4p suat giam, va phan con
lai thu dugce dugce tinh ché bang sic ky cot ddo pha (dung dich nudc axit formic
0,1%/dung dich axetonitril axit formic 0,1%) dé tao ra hop chét tiéu dé (2,07 g,

97%) 1a dau.

LCMS m/z: 307 [M+H]"

Thoi gian Iuu gitt HPLC: 0,44 phut (cac diéu kién phéh tich C)
[0136] Hop chét a5:

Metyl 5-[[2-[( 2 .4-dimetoxyphenyl)metylamino]-3 -flopyridin-4-yl]metyl]-3.4-

diflo-2-(2-flo-4-iodoanilino)benzoat
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[Cong thirc hoa hoc 30]

Huyén phu 1,4-dio>;an (59 mL) ctia metyl 3,4-diflo-2-(2-flo-4-
iodoanilino)-S—[(E)-[(4-metylphenyl)sulfonylhydrazinyliden]metyl]benzoat
(hop chit a2, 1,30 g, 2,16 mmol), axit [2-[(2,4-dimetoxyphenyl)metylamino]-
3-flopyridin-4-yl]boronic (hop chét a4, 1,98 g, 6,46 mmol) va kali carbonat
(357 mg, 2,59 mmol) duoc khudy trong mdi truong nito trong 2,5 git 6 100°C
va sau do trong 3 gio & 110°C. Etyl axetat dugc bd sung vao hon hop phan tng,
ma sau d6 duoc rira bang nuéc va nudc mubi 13%. Lép hitu co duge lam kho
trén natri sulfat khan va, sau khi loc hét tic nhan lam khd, dugc co ¢ didu kién
ap suat giam. Phan con lai thu dugce dugc tinh ché bing séc ky cot silicagel

(hexan/etyl axetat) dé tao ra hop chét tidu dé (524 mg, 36%) 1a bot.
LCMS m/z: 682 [M+H]"

Thoi gian luu gitt HPLC: 1,03 phut (cac diéu kién phan tich D)
[0137] Hop chét a6:

Metyl 5-[(2-amino-3 —flopyridin-4-yl)metyl]-3,4-diflo-2-( 2-flo-4-

iodoanilino)benzoat

[Cong thirc hoa hoc 31]

0._0O

Dung dich DCM (16 mL) ctia metyl 5-[[2-[(2,4-dimetoxyphenyl)
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metylamino]-3-flopyridin-4-yl]metyl]-3 4-diflo-2-(2-flo-4- iodoanilino)benzoat
(hop chét a5, 523 mg, 0,768 mmol) dugc lam mét t6i 0°C, axit trifloaxetic (15,7
mL) dugc bd sung, va hén hop duge khudy trong 1 gid ¢ nhiét do trong phong.
Hon hop phan tmg dugc cd ¢ diéu kién ap sudt giam, va phén con lai thu duoc
duoc tinh ché bang sic ky cot dao pha (dung dich nudc axit trifloaxetic
0,05%/dung dich axetonitril axit trifloaxetic 0,05%) d8 tao ra hop chat tidu de

(321 mg, 79%) 14 dau.

LCMS m/z: 532 [M+H]"

Thoi gian luu gitt HPLC: 0,55 pht (cac diéu kién phan tich D)
[0138] Hop chat a7:

Hydroclorua axit 5-((2-Amino-3 -flopyridin-4-yDmetyl)-3.4-diflo-2-((2-flo-4-

iodophenyl)amino)benzoic

[Cong thtrc hoa hoc 32]
HO.__O
' F
NS \©\ H—Cl
HNT F |
F F

Dung dich hén hop cua metyl 5 -[(2-amino-3-flopyridin-4-yl)metyl]-
3.4-diflo-2-(2-flo-4-iodoanilino)benzoat (hop chét a6, 4,00 g, 7,53 mmol) trong
THF (64 mL) va nuéc (32 mL) dugc lam mét t61 0°C, lithi hydroxit
monohydrat (948 mg, 22,6 mmol) dugc bd sung, va hdn hop dugc khudy trong
3,5 gid & nhiét do trong phong. Sau khi lam mat téi 0°C, axit clohydric SM
(15,1 mL) dugc b sung vao hon hop phan g, ma sau d6 dugc cd & diéu kién
ap suét giam. Phan con lai thu dugce dugce rira bang nuéc va TBME dé tao ra

hop chét tiéu dé (4,20 g, quant.) 13 hop chat mau tim.
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LCMS m/z: 518 [M+H]"
Thoi gian luu gitt HPLC: 0,68 phut (cac diéu kién phan tich C)
[0139] Hop chat a8:

5-((2-Amino-3-flopyridin-4-yl)metyl)-3 A4-diflo-2-((2-flo-4-

iodophenyl)amino)benzamit

[Cong thirc hda hoc 33]

H,N__O

Dung dich DMF khan (3,6 mL) cua hydroclorua axit 5-((2-amino-
3-flopyridin-4-yl)metyl)-3 4-diflo-2-((2-flo-4-iodophenyl)amino)benzoic (hop
chéit a7, 200 mg, 0,361 mmol) dugc 1am mat t6i 0°C, HOOBt (67,8 mg, 0,415
mmol) va EDC-HCI (80,0 mg, 0,415 mmol) duoc bd sung, va hdn hop dugc
khudy trong 1,5 gid & nhiét d6 trong phong. Sau khi bd sung thém HOOB (8,8
mg, 0,054 mmol) va EDC-HCI (10,4 mg, 0,054 mmol) va khuéy o nhiét do
trong phong trong 1 gid, dung dich MeOH amoniac 7M (0,103 mL, 0,722
mmol) va DIPEA (0,189 mL, 1,08 mmol) dugc bd sung & 0°C va hdn hop duoc
khudy trong 30 phut & nhiét d6 trong phong. Nudc va dung dich nudc natri
hydro carbonat bdo hoa dugc bd sung & ty 1& 1:1 vao hén hop phan Gmg, va
chiét duoc thuc hién véi etyl axetat. Lop hitu co duoc 1am kho trén natri sulfat
khan va, sau khi loc hét tac nhan 1lam kho, dugc co & didu kién ap suat giam.
Phan con lai thu duoc duoc hoa tan trong etyl axetat (1 mL), va hexan (10 mL)
duoc bd sung. Chét rén thu duoc duoc loc va dugce rira béng hexan dé tao ra

hop chit tiéu d& (162 mg, 87%) 1a chat rén khong mau.
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LCMS m/z: 517 [M+H]"
Thoi gian luu gitt HPLC: 0,64 phut (cac diéu kién phan tich C)
[0140] Hop chit a9:

5-((2-Amino-3-flopyridin-4-yl)metyl)-2-(( 4-xyclopropyl-2-flophenyl)amino)-

3.4-diflobenzamit

[Cong thtrc hoa hoc 34]

HoN.___O
-
N7 N
|
HNT F
F F

Vidu san xuét a9-1:

Tetrakis(triphenylphosphin)paladi(0) (11,2 mg, 9,68 pmol) va
xyclopropyl kém bromua 0,5M (1,94 mL, 0,969 mmol) duoc bd sung vao dung
dich THF khan (1,9 mL) cua 5-((2-amino-3-flopyridin-4-yl)metyl)-3,4-diflo-
2-((2-flo-4-iodophenyl)amino)benzamit (hop chit a8, 100 mg, 0,194 mmol), va
hdn hop duge khudy trong 2,5 gio & nhiét do trong phong trong moi truong
nito. Etyl axetat (5 mL) duoc bd sung vao hdn hgp phan tng, ma sau d6 dugce
loc bang Celite va dugc rira vai etyl axetat (3 mL). Phan loc duge dugc ria
béng nudce va nude mudi bdo hoa, va 16p hitu co dugce lam kho trén natri sulfat
khan va, sau khi loc hét tac nhan lam kho, dugc cb & diéu kién 4p suét giam.
Diclometan/hexan (1/10, 11 mL) dugc bd sung vao phén con lai thu duoc, va
chét rn duoc loc sach va dugc rira béng hexan (3 mL) 8 tao ra hop chat a9

(63,4 mg, 76%) la cht ran khong mau.
LCMS m/z: 431 [M+H]"

Thoi gian Iuu gitt HPLC: 0,61 phut (cac diéu kién phan tich C)
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[0141] Hop chatrl:

4-Nitrophenyl metylsulfamat

[Cong thirc héa hoc 35]
O
N
O 0O O O
N
N, , - \O

Dung dich diclometan (60 mL) ctia 4-nitrophenol (5,00 g, 35,9 mmol)
va trietylamin (11,3 mL, 81,0 mmol) dugc lam mat téi —78°C, dung dich
diclometan (15 mL) ctia metylsulfamoy! clorua (5,32 g, 44,9 mmol) duoc bd
sung, va hon hgp duge khudy trong 1,5 gio & —78°C. Hon hop phéan tmg duoc
b & diéu kién ap suét giam, va phr?m con lai thu dugc duge tinh ché béng sic ky
cot silicagel (hexan/etyl axetat) va sic ky cot ddo pha (dung dich nude axit
formic 0,1%/dung dich axetonitril axit formic 0,1%) dé tao ra hop chit tiéu dé

(5,51 g, 66%) la chét ran khong mau.
Thoi gian luu gitt HPLC: 0,63 phut (cac diéu kién phan tich C)

IH-NMR (400 MHz, CDCL;) &: 8,31 (2H, m), 7,46 (2H, m), 4,68 (1H, m), 3,00
(3H, d, J = 5,4 Hz).

[0142] Hop chat A-1:

2-(4-Xyclopropyl-2-floanilino)-3.,4-diflo-5-[[3-flo-2-

( metylsulfamoy1amino)pvridin—4-yl]metvl]benzamit

[Cong thirc hoa hoc 36]

H,N__O
H F
Qo N
\N/S\N = E
H H F
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Vi du san xult A-1-1:

Sau khi hoa tan 5-((2-amino-3-flopyridin-4-yl)metyl)-2-((4-
xyclopropyl—Z-ﬂophenyl)amino)—3,4-diﬂobenzamit (hop chit a9, 2,47 g, 5,74
mmol) trong DMF khan (28,7 mL), pyridin (2,78 mL, 34,4 mmol) va
4-nitrophenyl metylsulfamat (hop chatrl, 4,00 g, 17,2 mmol) dugc bb sung va
hdn hop duge khudy trong 2,5 gid & 40°C. Hdn hop phan tmg duoc lam mat toi
nhiét dd trong phong, va nudc (24,7 mL) dugc bd sung. Sau khi bd sung thém
axetonitril (3 mL) va nudc (19,8 mL) va khudy trong 10 phut, chét rin dugc loc
ra. Chat rén thu duoc dugce rira b%mg nude/axetonitril (1/1, 49,4 mL) dé tao ra
hop chét A-1 (2,56 g, 85%) 1a chét rén khong mau.

LCMS m/z: 524 [M+H]"
Thoi gian lvu gitt HPLC: 1,13 phut (cac diéu kién phan tich A)
[0143] Hop chét al0:

5-((2-Amino-3 -flopyridin-4-yl)metyl)-N-xyclopropyl-3 JA-diflo-2-((2-

flo-4-iodophenyl)amino)benzamit

[Cong thirc hdéa hoc 37]

Sau khi hoa tan hydroclorua axit 5 ~((2-amino-3-flopyridin-4-yl)metyl)-
3,4-diflo-2-((2-flo-4-iodophenyl)amino)benzoic (hop chat a7, 100 mg, 0,193
mmol) trong DMF khan (1 mL), HOOBt (63,1 mg, 0,387 mmol) va EDC-HCl
(74,1 mg, 0,387 mmol) dugc bd sung & nhiét do trong phong. Sau khi khudy &

nhiét do trong phong trong 3 gio, aminoxyclopropan (33,1 mg, 0,580 mmol) va
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DIPEA (0,101 mL, 0,580 mmol) duoc bd sung va hon hop dugce khudy trong 1
gidr & nhiét do trong phong. Hon hop phéan tmg duoc tinh ché bing séc ky cot
dao pha (dung dich nudc axit formic 0,1%/dung dich axetonitril axit formic

0,1%) dé tao ra hop chét tiéu d& (103 mg, 96%) la chét rdn mau nau.
LCMS m/z: 557 [M+H]"

Thoi gian luu gitt HPLC: 0,73 phut (cac diéu kién phan tich C)
[0144] Hop chét A-2:

N-Xvyclopropyl-3,4-diflo-2-( 2 -flo-4-iodoanilino)-5-[[3-flo-2-(metylsulfamoyla

mino)pyridin-4-yl]metyl]benzamit

[Cong thirc hda hoc 38]
N._O
V H F
o o N7
~ \\S// N l
F F

Hop chét tiéu dé duoc téng hop tir 5-((2-amino-3-flopyridin-4-
yDmetyl)-N-xyclopropyl-3 4-diflo-2-((2-flo-4-iodophenyl)amino)benzamit

(hop chét al0) & cung cac diéu kién nhu vi du san xuét cho hop chat A-1.
LCMS m/z: 650 [M+H]"

Thoi gian luu gitt HPLC: 1,65 phut (cac diéu kién phan tich B)

[0145] Hop chét r2:

1-Closulfonyloxy-4-nitrobenzen

[Cong thirc hoa hoc 39]
O

I,
O\

N\O_
@ T
CI” "0
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Huyén phu Et,O (96 mL) cta 4-nitrophenol (12,0 g, 86 mmol) va
pyridin (6,98 mL, 86 mmol) dugc lam mat tdi —78°C, va sau d6 dung dich Et,O
(96 mL) cua sulfuryl clorua (6,98 mL, 86 mmol) dugc bd sung trong sudt
khoéang thoi gian 10 phut va hdn hop duoc khudy trong 6,5 gid ¢ nhiét do trong
phong. Hon hop phan tmg dugc loc va dugce rira bang Et,O (15 mL), va sau do
phén loc duoc dugce co ¢ diéu kién ap sut giam. Phan con lai thu dugc dugc
tinh ché bang sic ky cot silicagel (hexan/DCM) dé tao ra hop chét tiéu d& (19,8
g,97%) la diu mau vang.

Thoi gian luu gitt HPLC: 0,77 phut (céc diéu kién phan tich C)
'H-NMR (400 MHz, CDCl) &: 8,41 (2H, m), 7,61 (2H, m).

[0146] Hop chat 13:

4-Nitrophenyl N-[(2,4-dimetoxyphenyl)metyl]sulfamat

[Cong thtic hoa hoc 40]

O

I
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Dung dich DCM (36 mL) cua 1-closulfonyloxy-4-nitrobenzen (hop chét
12, 1,78 g, 7,48 mmol) duogc lam mat téi —78°C, dung dich DCM (53 mL) cua
2,4-dimetoxybenzylamin (1,00 g, 5,98 mmol), 4-nitrophenol (1,04 g, 7,48
mmol) va trietylamin (5,00 mL, 35,9 mmol) duoc bd sung trong sudt khoang
thoi gian 10 phut, va hdn hop dugc khudy trong 4 gid & nhiét d¢ trong phong.
Hon hop phan ung duge c6 & didu kién 4p suat giam, va phan con lai thu dugc
duoc tinh ché bang séc ky cot dao pha (dung dich nudc axit formic 0,1%/dung

dich axetonitril axit formic 0,1%) va sic ky cot silicagel (hexan/etyl axetat) aé

34



52639 85/314

tao ra hop chit tiéu dé (1,28 g, 58%) 1a chét rin khong mau.
LCMS m/z: 367 [M—H]"

Thoi gian luu gitt HPLC: 0,81 phut (cac diéu kién phan tich C)
[0147] Hop chat r4:

4-Nitrophenyl sulfamat

[Cong thtrc hoa hoc 41]

0O
Oy

I
NT
e) O
\S// /©/
H,N"" "0

Hop chét tiéu dé dugc tong hop tir 4-nitrophenyl N-[(2,4-
dimetoxyphenyl)metyl]sulfamat (hop chét 13) & cling céc diéu kién nhu vi du

san xut d6i v6i hop chét a6.

LCMS m/z: 217 [M—H]~

Thoi gian luu gitt HPLC: 0,53 phut (céac diéu kién phan tich C)
[0148] Hop chat r5:

4-Nitrophenyl N-etylsulfamat

[Cong thirc hoa hoc 42]
@]

11
N
O O D/ O-
\\S//
/\N/ \O

Hop chét tidu d& duge tdng hop tir 1-closulfonyloxy-4-nitrobenzen (hop
chét r2) va amin tuong tng & cung cac diéu kién nhu vi du san xuét dbi voi hop

chat 13.

LCMS m/z: 245 [M—H]”
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Thoi gian luu gitt HPLC: 0,68 phut (cac diéu kién phan tich C)
[0149] Hop chét 16:

4-Nitrophenyl N-xyclopropylsulfamat

[Cong thirc hoa hoc 43]

Hop chét tiéu dé duoc tdng hop tir 1-closulfonyloxy-4-nitrobenzen (hop
chét r2) va amin twong Ung & cling cac didu kién nhu vi du san xuét dbi véi hop

chét r3.

LCMS m/z: 257 [M—H]"

Thoi gian luu gitt HPLC: 0,70 phut (cac diéu kién phan tich C)
[0150] Hop chat r7:

4-Nitrophenyl N-(2-floetyl)sulfamat

[Cong thirc hoa hoc 44]

Hop chét tiéu @& duge tdng hop tir 1-closulfonyloxy-4-nitrobenzen (hop
chét r2) va amin tuong Gmg & cling cac diéu kién nhu vi du san xuét d6i voi hop

chét r3.
LCMS m/z: 263 [M—H]~
Thoi gian lvu gitt HPLC: 0,65 phut (cac diéu kién phan tich C)

[0151] Hop chat r11:
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4-Nitrophenyl N-[2-[tert-butyl(dimetyl)silyl] oxypropyl]sulfamat

[Cong thirc hoa hoc 45]
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Hop chét tiéu d duoc téng hop tir 1-closulfonyloxy-4-nitrobenzen (hop
chét r2) va amin tuong Ung & cing cac didu kién nhu vi du san xuét ddi v&i hop

chat 13.

LCMS m/z: 389 [M-H]"

Thoi gian luu gitt HPLC: 1,03 phut (cac diéu kién phan tich C)
[0152] Hop chat r8:

4-Nitrophenyl N-(2-metoxyetyl)sulfamat

[Cong thirc hda hoc 46]
O

Il
NT
/O\/\N,S\O

H
Hop chét tiéu dé duogc tdng hop tir 1-closulfonyloxy-4-nitrobenzen (hop
chét r2) va amin tuong Gmg & cung cac diéu kién nhu vi du san xuét dbi voi hop

chit r3.
LCMS m/z: 277 [M+H]"
Thoi gian luu gitt HPLC: 0,64 phut (cac diéu kién phan tich C)

[0153] Hop chét r9:
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4-Nitrophenyl N-(1-metylxyclobutyl)sulfamat

[Cong thirc hoa hoc 47]

Q
N*
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Hop chét tiéu d& duge tdng hop tir 1-closulfonyloxy-4-nitrobenzen (hop
chét r2) va amin tuong ng & cliing cac didu kién nhu vi du san xuét dbi voi hop

chét r3.

LCMS m/z: 287 [M+H]"

Thoi gian luu gitt HPLC: 0,78 phut (céac diéu kién phan tich C)
[0154] Hop chat r10:

4-Nitrophenyl N-[1-(metoxymetyl)xyclopropyl]sulfamat

[Cong thirc hoa hoc 48]

Hop chét tiéu @& duge tdng hop tir 1-closulfonyloxy-4-nitrobenzen (hop
chét 2) va amin twong Gmg & cung cac diéu kién nhu vi du san xuét dbi véi hop

chét r3.

LCMS m/z: 303 [M+H]"

Thoi gian luu gitt HPLC: 0,67 phut (cac diéu kién phan tich C)
[0155] Hop chitrl2:

4-Nitrophenyl N-propylsulfamat

[Cong thirc hoa hoc 49]
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Hop chit tiéu d& duge tdng hop tir 1-closulfonyloxy-4-nitrobenzen (hop
chét r2) va amin tuong tng & cling cic diéu kién nhu vi du san xut d6i véi hop

chét r3.

LCMS m/z: 261 [M+H]"

Thoi gian luu gitt HPLC: 0,72 pht (cac diéu kién phan tich C)
[0156] Hop chat r13:

4-Nitrophenyl N-(oxetan-3-ylmetyl)sulfamat

[Cong thttc hoa hoc 50]
O

N
o0 L1
/j/\N/S\O
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Hop chét tidu d& duge tdng hop tir 1-closulfonyloxy-4-nitrobenzen (hop
chét r2) va amin tuong ng & cing cac diéu kién nhu vi du san xuét dbi véi hop

chit r3.

LCMS m/z: 289 [M+H]"

Thoi gian luu gitt HPLC: 0,59 phut (cac diéu kién phan tich C)
[0157] Hop chét r14:

4-Nitrophenyl N-(3-oxabixyclo[3.1 .0lhexan-6-yl)sulfamat

[Cong thtc hoa hoc 51]
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Hop chét tiéu dé duoc téng hop tir 1-closulfonyloxy-4-nitrobenzen (hop
chét r2) va amin twong ing & cling cac diéu kién nhu vi du san xuét dbi v6i hop

chét 3.

LCMS m/z: 301 [M+H]"

Thoi gian lwu gitt HPLC: 0,63 phit (cac diéu kién phan tich C)
[0158] Hop chat r15:

4-Nitrophenyl N-( 1-dmetlevclopropyl)sulfamat
1
N¥
Y Q\Lpar@( hé%hoc 52]
N~ S ~O
H

Hop chét tidu d& dugc tdng hop tir 1-closulfonyloxy-4-nitrobenzen (hop

chit r2) va amin tuong (mg & cuing cac dieu kién nhu vi du san xuét doi véi hop

chét r3.

LCMS m/z: 273 [M+H]"

Thoi gian luu gitt HPLC: 0,73 phut (cac diéu kién phan tich C)
[0159] Hop chét r16:

4-Nitrophenyl N-[[(2R)-oxolan-2-yl]metyl] sulfamat

[Cong thirc hoa hoc 53]

Hop chét tiéu d& duoc tong hop tir 1-closulfonyloxy-4-nitrobenzen (hop
chét r2) va amin tuong Gmg & cing cac diéu kién nhu vi du san xuét dbi véi hop

chéat r3.
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LCMS m/z: 303 [M+H]"
Thoi gian luu gitt HPLC: 0,67 phut (cac diéu kién phan tich C)
[0160] Hop chat r17:

4-Nitrophenyl N-( 1-metoxy-2-metylpropan-2-yl)sulfamat

[Cong thirc hoa hoc 54]

I,
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0 O o
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Hop chit tiéu dé duoc téng hop tr 1-closulfonyloxy-4-nitrobenzen (hop
chét r2) va amin tuong tng & ciing cac diéu kién nhu vi du san xut dbi vé6i hop

chét r3.
Thoi gian luu gitt HPLC: 0,76 phut (cac didu kién phan tich C)

IH-NMR (400 MHz, DMSO-ds) : 8,59 (1H, s), 8,34 (2H, m), 7,58 (2H, m),
3,30 (2H, s), 3,27 (3H, 5), 1,28 (6H, 5).

[0161] Hop chat A-3:

N-Xyclopropyl-3,4-diflo-2-( 2-flo-4-iodoanilino)-5-[[3-flo-2-

(sulfamoylamino)pyridin-4-yl] metyl]benzamit

[Cong thirc hoa hoc 55]

7 H F
o8 A
HoN” ‘” F |

F F
Hop chét tidu @& duogc tdng hop tir 5-((2-amino-3-flopyridin-4-
yl)metyl)-N-xyclopropyl-3 ,4-diﬂo—2-((2-ﬂo—4-iodophenyl)arnino)benzamit

(hop chét a10) va 4-nitrophenyl sulfamat twong mg & cung cac didu kién nhu
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vi du san xuét ddi véi hop chat A-1.

LCMS m/z: 636 [M+H]"

Thoi gian luu gitt HPLC: 1,58 phut (cac diéu kién phan tich B)
[0162] Hop chat A-4:

N-Xyclopropyl-5-[[2-(etylsulfamoylamino)-3 flopyridin-4-ylJmetyl]-3.4-diflo-

2-(2-flo-4-iodoanilino)benzamit

[Cong thic hoa hoc 56]
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Hop chét tiéu d& duoc tong hop tir 5-((2-amino-3-flopyridin-4-
yl)metyl)-N-xyclopropyl-3 4-diflo-2-((2-flo-4-iodophenyl)amino)benzamit
(hop chat a10) va 4-nitrophenyl sulfamat twong ung ¢ cung cac diéu kién nhu

vi du san xudt déi véi hop chat A-1.

LCMS m/z: 664 [M+H]*

Thoi gian Ivu gitt HPLC: 1,70 phut (cac diéu kién phan tich B)
[0163] Hop chat A-5:

N-Xyclopropyl-5-[[2-( chlopropylsulfamovlamino)-3-ﬂopyridin—4-y1]metyl]—i

4-diflo-2-(2-flo-4-iodoanilino)benzamit

[Cong thirc hoa hoc 57]

N o
Ve ] F
'
e deas)
NN F |
H H ¢ F
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Hop chit tiéu dé duoc téng hop tir 5-((2-amino-3-flopyridin-4-
yl)metyl)-N-xyclopropyl-3 4-diflo-2-((2-flo-4-iodophenyl)amino)benzamit
(hop chét a10) va 4-nitropheny! sulfamat tuong tmg & cung cac diéu kién nhu

vi du san xuét d6i v6i hop chit A-1.

LCMS m/z: 676 [M+H]"

Thoi gian luu gitt HPLC: 1,70 phut (cac diéu kién phan tich B)
[0164] Hop chit A-6:

N-Xvyclopropyl-3,4-diflo-5-[[3-flo-2~( 2-floetylsulfamoylamino)pyridin-4-

yllmetyl]-2-(2-flo-4-iodoanilino)benzamit

[Cong thirc hda hoc 58]
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Hop chét tiéu dé dugc tong hop tir 5-((2-amino-3-flopyridin-4-
yl)metyl)—N—xyclopropyl-3,4-diﬂo—2-((2-ﬂo-4-iodophenyl)amino)benzamit
(hop chét a10) va 4-nitrophenyl sulfamat tuong tng & cung céc diéu kién nhu

vi du san xuét ddi v6i hop chéat A-1.

LCMS m/z: 682 [M+H]"

Thoi gian Iuu gitt HPLC: 1,66 phut (cac diéu kién phan tich B)
[0165] Hop chat A-7:

3.,4-Diflo-2-(2-flo-4-iodoanilino)-5-[[3 -flo-2-(metylsulfamoylamino)pyridin-

4-yllmetyl]-N-metylbenzamit

[Cong thirc hoa hoc 59]
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Hop chét tiéu d2 duoc tdng hop tir hydroclorua axit 5-[(2-amino-
3-ﬂopyridin—4-y1)metyl]-3,4-diﬂo-2-(2—ﬂo-4—iodoanilino)benzoic (hop chét a7)
& cung cac diéu kién nhu cac vi du san xuét dbi véi hop chit a10 va hop chat
A-1. Tuy nhién, dung dich THF metylamin 2M dugc st dung thay cho

aminoxyclopropan, ma dugc st dung trong vi dy san xuét dbi véi hop chét al0.
LCMS m/z: 624 [M+H]"

Thoi gian luu gitt HPLC: 1,62 phut (cac diéu kién phan tich B)

[0166] Hop chat al2:

5-((2-Amino-3-flopyridin-4-yl)metyl)-N-( tert-butoxy)-3.4-diflo-2-((2-flo-

4-iodophenyl)amino)benzamit

[Cong thirc hda hoc 60]

Sau khi hoa tan hydroclorua axit 5-[(2-amino-3 -flopyridin-4-yl)metyl]-
3,4-diflo-2-(2-flo-4-iodoanilino)benzoic (hop chat a7, 100 mg, 0,181 mmol)
trong DMF khan (0,9 mL), HOOBt (58,9 mg, 0,361 mmol) va EDC-HCI (69,2
mg, 0,361 mmol) duoc bd sung va hon hop dugc khudy trong 3,5 gio 6 nhiét do
trong phong. Tiép theo, tert-butoxyamin hydroclorua (68,1 mg, 0,542 mmol) va
DIPEA (0,95 mL, 0,542 mmol) duoc bd sung, va hdn hop duge khqu trong 1,5
gi&y & nhiét do trong phong. Hon hop phan tmg dugc tinh ché bing sic ky cot
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dao pha (dung dich nude axit formic 0,1%/dung dich axetonitril axit formic

0,1%) dé tao ra hop chét tiéu dé (89 mg, 84%) la chét rin khong mau.
LCMS m/z: 589 [M+H]"

Thoi gian luu gitt HPLC: 0,77 phut (cac diéu kién phan tich C)
[0167] Hop chat A-8:

3,4-Diflo-2-(2-flo-4-iodoanilino)-5-[[3 ~flo-2-(metylsulfamoylamino)pyridin-4-

yllmetyl]-N-[( 2-metylpropan-2-yl)oxy]benzamit

[Cong thirc hoa hoc 61]

Hop chit tiéu dé duoc téng hop tir 5-((2-amino-3-flopyridin-4-
yl)metyl)-N-(fert-butoxy)-3 /4-diflo-2-((2-flo-4-iodophenyl)amino)benzamit

(hop chét al2) & cing céac diéu kién nhu vi du san xuét déi v6i hop chat A-1.
LCMS m/z: 682 [M+H]"

Thoi gian luu gitt HPLC: 1,69 phut (cac diéu kién phan tich B)

[0168] Hop chat A-9:

3.4-Diflo-2-(2-flo-4-iodoanilino)-5-[[3 -flo-2-(2-

metoxvetylsulfamoy1amino)pvridin—4-yl]rnetyl] -N-[(2-metylpropan-2-

v1)oxy]benzamit

[Cong thirc hoa hoc 62]
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Hop chét tiéu dé duoc tong hop tir 5-((2-amino-3-flopyridin-4-
yl)metyl)-N-(tert-butoxy)-3 4-diflo-2-((2-flo-4-iodophenyl)amino)benzamit
(hop chat al2) va 4-nitrophenyl sulfamat twong tmg & cung cac didu kién nhu

vi du san xudt ddi véi hop chat A-1.

LCMS m/z: 726 [M+H]*

Thoi gian luu gitt HPLC: 1,71 phut (cac diéu kién phan tich B)
[0169] Hop chat A-10:

3.4-Diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-( metylsulfamoylamino)pyridin-

4-ylImetyl]-N-propan-2-yloxybenzamit

[Cong thirc hoa hoc 63]

Hop chét tidu dé duoc téng hop tir hydroclorua axit 5-[(2-amino-3-
ﬂopyridin—4-y1)metyl]-3,4-diﬂo-2-(2-ﬂo-4-iod0anilino)benzoic (hop chét a7) va
amin tuong ing & cung cac diéu kién nhu cac vi du san xut dbi v6i hop chét

al2 va hop chét A-1.
LCMS m/z: 668 [M+H]"
Thoi gian luu gitt HPLC: 1,24 phut (cac diéu kién phan tich A)

[0170] Hop chit A-11:
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3 4-Diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-(2-

metoxyetylsulfamoylamino)pyridin-4-yl]metyl] N-propan-2-yloxybenzamit

[Cong thirc hda hoc 64]
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Hop chit tiéu dé dugc téng hop tir hydroclorua axit 5-[(2-amino-3-
ﬂopyridin-4—yl)metyl]—3,4—diﬂo-2—(2-ﬂo—4-iodoanilino)benzoic (hop chét a7) va
amin tuong Gmg & cung cac diéu kién nhu c4c vi du san xuét dbi voi hop chat
al2 va hop chét A-1. Tuy nhién, 4-nitrophenyl sulfamat tuong ung dugc su
dung thay cho 4-nitrophenyl metylsulfamat, ma dugc sir dung trong vi du san
xut dbi véi hop chat A-1.

LCMS m/z: 712 [M+H]"
Thoi gian luu gitt HPLC: 1,26 phut (cac diéu kién phan tich A)
[0171] Hop chat A-12:

3.4-Diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2- [(1-metylxyclobutyl)sulfamoylami

nolpyridin-4-yl]metyl] -N-propan-2-yloxybenzamit

[Cong thitc hoa hoc 65]
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Hop chét tidu d& duoc tdng hop tir hydroclorua axit 5-[(2-amino-3-

ﬂopyridin—4-yl)metyl]-3,4—diﬂo-2-(2-ﬂo-4-iodoanilino)benzoic (hop chét a7) va
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amin tuong ung & cung cac diéu kién nhu cac vi du san xuAt déi v6i hop chét
al2 va hop chat A-1. Tuy nhién, 4-nitrophenyl sulfamat twong tng duogc su
dung thay cho 4-nitrophenyl metylsulfamat, ma dugc st dung trong vi du san

xut dbi v6i hop chét A-1.

LCMS m/z: 722 [M+H]"

Thoi gian luu gitt HPLC: 1,38 1‘ phut (céac diéu kién phan tich B)
[0172] Hop chéat A-13:

3.4-Diflo-2-( 2-flo-4-iodoanilino)-5-[[3-flo-2-(metylsulfamoylamino)pyridin-

4-ylImetyl]-N-metoxybenzamit

[Cong thirc héa hoc 66]
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Hop chit tiéu dé duoc téng hop tir hydroclorua axit 5-[(2-amino-3-
ﬂopyridin—4—y1)mety1]-3,4-diﬂ0-2-(2—ﬂo—4-i0doanilino)benzoic (hop chét a7) va
amin tuong ing & cung cac diéu kién nhu cac vi du san xuét déi voi hop chét

al2 va hop chét A-1.

LCMS m/z: 640 [M+H]"

Thoi gian luu gitt HPLC: 1,16 phut (cac diéu kién phan tich A)
[0173] Hop chat A-14:

3.4-Diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-(2-

metoxvyetylsulfamoylamino)pyridin-4-yljmetyl] -N-metoxybenzamit

[Cong thirc hoa hoc 67]

98



52639 99/314

Hop chét tidu d& duoc tdng hop tir hydroclorua axit 5-[(2-amino-3-
ﬂopyridin—4-yl)mety1]-3,4-diﬂo-2-(2-ﬂo—4-iodoanilino)benzoic (hop chét a7) va
amin tuong tng & cung cac diéu kién nhu cac vi du san xuét dbi véi hop chét
a12 va hop chét A-1. Tuy nhién, 4-nitrophenyl sulfamat tuong ung duoc sur
dung thay cho 4-nitrophenyl metylsulfamat, ma dugc st dung trong vi du san
xuét déi v6i hop chéat A-1.

LCMS m/z: 684 [M+H]"
Thoi gian luu gitt HPLC: 1,18 phut (cac diéu kién phan tich A)
[0174] Hop chét A-15:

3.4-Diflo-2-(2-flo-4-iodoanilino)-5-[[3 -flo-2-[(1-

metylxyclobutyl)sulfamoylamino] pyridin-4-yl]metyl] -N-metoxybenzamit

[Cong thirc hoa hoc 68]

N o

N~
O 0 N N

QN 7@\
N~ N F |
H H [ I

Hop chét tidu dé duoc téng hop tir hydroclorua axit 5-[(2-amino-3-
ﬂopyridin—4-y1)metyl]-3,4-diﬂo-2-(2-ﬂo—4-iodoani1ino)benzoic (hop chét a7) va
amin tuong Umg O cung cac diéu kién nhu c4c vi du san xuét dbi voi hop chét
al2 va hop chit A-1. Tuy nhién, 4-nitrophenyl sulfamat tuong ung duoc su
dung thay cho 4-nitrophenyl metylsulfamat, ma dugc st dung trong vi du san

xuét déi véi hop chat A-1.
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LCMS m/z: 694 [M+H]"
Thoi gian luu gitt HPLC: 1,72 phut (céac diéu kién phan tich B)
[0175] Hop chat A-16:

3.4-Diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-[[1-

(metoxymetyl)xyclopropyl] sulfamovylamino]pyridin-4-yl]lmetyl]benzamit

[Cong thirc hoa hoc 69]
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Hop chit tiéu dé duge tdng hop tir hydroclorua axit 5-[(2-amino-3-
ﬂopyridin—4—yl)metyl]-3,4—diﬂo-2—(2-ﬂo-4-iodoanilino)benzoic (hop chét a7) va
amin tuong mg & cung cac diéu kién nhu cac vi du san xuit dbi v6i hop chét
al2 va hop chét A-1. Tuy nhién, 4-nitrophenyl sulfamat twong ung dugc s
dung thay cho 4-nitrophenyl metylsulfamat, ma duoc str dung trong vi du san
xuét déi v6i hop chat A-1.

LCMS m/z: 680 [M+H]"
Thoi gian luu gitt HPLC: 1,20 phut (cac diéu kién phan tich A)
[0176] Hop chét al5:

5-[[2-[2-[tert-Butyl( dimetvl)sﬂvl]oxvpropylsulfamoylamino]-3-ﬂopyridin—

4-yllmetyl]-3.4-diflo-2-( 2-flo-4-iodoanilino)benzamit

[Céng thitc héa hoc 70]
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Hop chét tiéu dé duoc téng hop tir hydroclorua axit 5-[(2-amino-3-
ﬂopyridin-4—yl)metyl]—3,4—diﬂo-2-(2—ﬂo-4-iodoanilino)benzoic (hop chét a7) va
amin tuong tmg & cung cac diéu kién nhu cic vi dy san xut déi voi hop chét
a12 va hop chit A-1. Tuy nhién, 4-nitrophenyl sulfamat twong ung duoc su
dung thay cho 4-nitrophenyl metylsulfamat, ma dugc st dung trong vi du san
xuét déi véi hop chét A-1.

LCMS m/z: 768 [M+H]"
Thoi gian luu gitt HPLC: 1,12 phut (cac diéu kién phan tich C)
[0177] Hop chat A-17:

(+/—)-3.,4-Diflo-5-[[3-flo-2-( 2-hydroxypropylsulfamoylamino)pyridin-4-

yllmetyl]-2-(2-flo-4-iodoanilino)benzamit ( raxemic)

[Cong thirc hoa hoc 71]

Sau khi hoa tan 5-[[2-[2-[tert-
butyl(dimetyl)silyl] oxypropylsulfamoylamino]-3-ﬂopyridin—4—y1]mety1]-
3,4-diflo-2-(2-flo-4-iodoanilino)benzamit (hop chét al5, 60,0 mg, 0,78 mmol)
trong MeOH (0,4 mL), axit (-)-10-camphorsulfonic (27,2 mg, 0,117 mmol)
duoc bd sung va hdn hop dugc khudy trong 1 gid & nhiét d¢ trong phong. Hon

hop phan ung duoc co & diéu kién 4p suat giam, va phan con lai thu duoc duoc
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tinh ché bang séc ky cot dao pha (dung dich nudc axit formic 0,1%/dung dich
axctonitril axit formic 0,1%) d& tao ra hop chat tiéu dé (38 mg, 74%) 1a chét ran

khong mau.

LCMS m/z: 654 [M+H]"

Thoi gian Iuu gitt HPLC: 1,10 phut (cac diéu kién phén tich A)
[0178] Hop chat al6:

5-[(2-Amino-3-flopyridin-4-yl)metyl]-3 4-diflo-2-(2-flo-4-

metylsulfanylanilino)benzamit

[Cong thitc hoa hoc 72]
H,N._O
o F
O LT
|
HN Y F s~
F F

Sau khi hoa tan 5-[(2-amino-3-flopyridin-4-yl)metyl1]-3 ,4-diflo-
2-(2-flo-4-iodoanilino)benzamit (hgp chét a8, 30,0 mg, 0,058 mmol) trong
1,4-dioxan khan (0,3 mL), metylmercaptan natri (12,2 mg, 0,174 mmol),
DIPEA (30,4 pL, 0,174 mmol) va [(4,5 -bis(diphenylphosphino)-
9,9-dimetylxanten)-2-(2’-amino-1,1 ’-biphenyl)]paladi(Il) metansulfonat (11,2
mg, 0,012 mmol) dugc bd sung, va hdn hop duoc khudy trong 30 phut 6 nhiét
d6 trong phong trong mdi truong nito. Hon hop phan tmg duoc tinh ché bang
sdc ky cot dao pha (dung dich nudc axit formic 0,1%/dung dich axetonitril axit

formic 0,1%) dé tao ra hop chét tiéu dé (15 mg, 59%) 1a chét rén khdng mau.
LCMS m/z: 437 [M+H]"
Thoi gian luu gitt HPLC: 0,60 phut (cac diéu kién phan tich C)

[0179] Hop chat A-18:
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3.4-Diflo-5-[[3-flo-2-( metylsulfamoylamino)pyridin-4-yl] metyl]-2-(2-flo-

4-metylsulfanylanilino)benzamit

[Cong thirc hoa hoc 73]

H,N__O

N
¢ 1L T
-S<
\N = F S/

HoH
F F

Hop chét tiéu dé duoc téng hop tir 5-[(2-amino-3-flopyridin-4-
yl)metyl]-3,4—diﬂo-2—(2—ﬂ0-4-metylsulfanylanilino)benzamit (hop chét al6) &

cling céc didu kién nhu vi dy san xuat d6i véi hop chat A-1.
LCMS m/z: 530 [M+H]*

Thoi gian lu'ul gitt HPLC: 1,09 phut (cac diéu kién phan tich A)
[0180] Hop chat al7:

5-((2-Amino-3-flopyridin-4-yl)metyl)-3 4-diflo-2-((2-flo-4-vinylphenyl)amino)

benzamit

[Cong thirc hoa hoc 74]

H,N__O

F F

Sau khi hoa tan 5-[(2-amino-3-flopyridin-4-yl)metyl]-3 ,4-diflo-2-(2-
flo-4-iodoanilino)benzamit (hop chét a8, 500 mg, 0,969 mmol) trong
2-propanol dugc khir khi (12 mL) va THF khan (2 mL), kali vinyl trifloborat
(143 mg, 1,07 mmol), trietylamin (0,405 mL, 2,91 mmol) va san phém cong
[1,1 ’—bis(diphenylphosphino)feroxen]paladi(H) diclorua-diclometan (79,0 mg,
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0,097 mmol) dugc bd sung va hon hop duoc khudy trong 2 git & 80°C trong
mai trudng nito. Hon hop phan tng dugc loc béang Celite va phan chét ran dugc
rira voi etyl axetat va MeOH. Phan loc dugc duge ¢d & diéu kién ap suét giam,
va phan con lai thu duge duogc tinh ché bang sic ky cot dao pha (dung dich
nudc axit formic 0,1%/dung dich axetonitril axit formic 0,1%) dé tao ra hop
chét tiéu dé (343 mg, 85%) 1 chét ran khong mau.

LCMS m/z: 417 [M+H]"

Thoi gian luu gitt HPLC: 0,60 phut (cac diéu kién phan tich C)

[0181] Hop chat A-19:

2-(4-Etenyl-2-floanilino)-3 ,4-diﬂo-5-[[3—ﬂo‘-2—(rnetvlsulfamovlamino)pvridin—4

-yllmetyl]benzamit

[Cong thirc hoa hoc 75]

H,N___O

Hop chat tiéu dé duoc téng hop tir 5-((2-amino-3-flopyridin-4-
yl)metyl)-3,4—diﬂo—2-((2—ﬂo-4-Vinylphenyl)amino)benzamit (hop chital7) &

cung cac diéu kién nhu vi du sén xuét déi voi hop chat A-1.
LCMS m/z: 510 [M+H]"

Thoi gian luu gitt HPLC: 1,11 phut (cac diéu kién phan tich A)
[0182] Hop chat al8:

5-[(2-Amino-3-flopyridin-4-yl)metyl]-3 A4-diflo-2-[2-flo-4-(2-

trimetylsilyletynyl)anilino]benzamit
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[Cong thirc hda hoc 76]
H,N__O
b
N~ | N
HNT F N
D P
F F S|i

Trietylamin (31,7 mL, 228 mmol), trimetylsilylaxetylen (1,43 mL, 10,3
mmol), bis(triphenylphosphin)paladi(II) diclorua (363 mg, 0,517 mmol) va
d6ng(I) iodua (296 mg, 1,55 mmol) duge bd sung vao dung dich THF khan (26
mL) cta 5-[(2-amino-3-flopyridin-4-yl)metyl]-3 ,4-diflo-2-(2-flo-4-
iodoanilino)benzamit (hop chit a8, 2,67 g, 5,17 mmol), va hdn hop duoc khudy
trong 3 gio & nhiét do trong phong. Hon hop phan tmg dugc cd ¢ diéu kién ap
sut giam, va phﬁn con lai thu dugc duge tinh ché bang sic ky cot dao pha
(dung dich nudc axit formic 0,1%/dung dich axetonitril axit formic 0,1%) dé

tao ra hop chét tiéu dé (2,57 g, 83%) 1a chét ran khong mau.
LCMS m/z: 487 [M+H]"

Thoi gian luu gitt HPLC: 0,84 pht (cac diéu kién phan tich G)
[0183] Hop chat al9:

5-[(2-Amino-3-flopyridin-4-yl)metyl]-2-( 4-etynyl-2-floanilino)-3.4-

diflobenzamit
[Cong thirc hoa hoc 77]
H,N__O
H F
N~ ‘ N
HNT Y F g
F F

Kali carbonat (17,0 mg, 0,123 mmol) dugc bd sung vao dung dich

MeOH (0,411 mL) cua 5-[(2—amino-3-ﬂopyridin—4—y1)metyl]-3,4—diﬂo—
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2-[2-flo-4-(2-trimetylsilyletynyl)anilinoJbenzamit (hop chét al8, 20,0 mg,
0,041 mmol), va hdn hop duge khuéy trong 1,5 gi® & nhiét do trong phong.
Hon hop phéan tmg dugc c6 & didu kién ap sudt giam, va phan con lai thu dugce
duoc tinh ché bang sic ky cot dao pha (dung dich nudce axit formic 0,1%/dung
dich axetonitril axit formic 0,1%) d& tao ra hop chét tiéu dé (14 mg, 82%) 1a
chét rén khéng mau.

LCMS m/z: 415 [M+H]"

Thoi gian luu gitt HPLC: 0,60 phut (cac diéu kién phan tich G)

[0184] Hop chat A-20:

2-(4-Etynyl-2-floanilino)-3.4-diflo-5-[[3-flo-2-

(propylsulfamovlamino)pyridin—4-Vl]metyﬂbenzamit

[Cong thtrc hoa hoc 78]
H,N.__O
H F
N/
\/\O\\S//O X |
N“ "N F
H H [ L ~

Hop chét tiéu dé duoc téng hop tir 5-[(2-amino-3-flopyridin-4-
yl)metyl]-2—(4-etyny1-2-ﬂoanilino)—3,4-diﬂobenzamit (hop chét al9) va
4-nitrophenyl sulfamat twong tmg ¢ cung cac diéu kién nhu vi du san xuét dbi

v6i hop chat A-1.

LCMS m/z: 536 [M+H]"

Thoi gian luu gitt HPLC: 1,18 phut (cac diéu kién phan tich A)
[0185] Hop chat A-21:

3.4-Diflo-2-(2-flo-4-iodoanilino)-5-[[3 -flo-2-(oxetan-3-

Vlmetvlsulfamoylamino)pyridin—4-yl]metyl]benzamit
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[Cong thirc hoa hoc 79]
H,N___O
H F
N ’
O I \©\
o F F

Hop chét tiéu d& duogc tdng hop tir 5-[(2-amino-3-flopyridin-4-
yl)metyl]-3,4—diﬂ0—2-(2-ﬂo—4-iodoanilino)benzamit (hop chét a8) va

4-nitrophenyl sulfamat tuong ng ¢ cung cac diéu kién nhu vi du san xuét dbi

v6i hop chét A-1, ngoai trir 12 imidazol dugc sir dung thay cho pyridin.
LCMS m/z: 666 [M+H]"

Thoi gian luu gitt HPLC: 1,11 phit (cc diéu kién phan tich A)

[0186] Hop chat A-22:

3.4-Diflo-2-(2-flo-4-iodoanilino)-5-[[3 _flo-2-(3-oxabixyclo[3.1.0]hexan-6-

Vlsulfamoylamino)pyridin—4—v1]metyl]benzamit

[Cong thirc hda hoc 80]
H,N__O
H F
ONEY-3 N@
A
N N F I
H O H o F F

Hop cht tiéu dé dugc téng hop tir 5-[(2-amino-3-flopyridin-4-
yhmetyl]-3 ,4-diﬂ0-2-(2—ﬂo-4—iodoanilino)benzamit (hop chét a8) va

4-nitrophenyl sulfamat twong ng 6 cung céac diéu kién nhu vi du san xuét dbi

véi hop chét A-1, ngoai trir 1a imidazol dugc st dung thay cho pyridin.
LCMS m/z: 678 [M+H]"

Thoi gian luu gitt HPLC: 1,16 phut (cac didu kién phéan tich A)
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[0187] Hop chat A-23:

3.4-Diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-[(1-

metylxyclopropvl)sulfamovlamino]pvridin—4—yl]metyl]benzamit

[Cong thirc hoa hoc 81]

H,N.__O

Hop chét tiéu dé dugc tong hop tir 5-[(2-amino-3-flopyridin-4-
yl)metyl]-3,4-diﬂo-2—(2-ﬂo—4-iodoanilino)benzamit (hop chét a8) va
4-nitrophenyl sulfamat twong Gmg & cung cac diéu kién nhu vi du san xuét dbi
v6i hop chit A-1, ngoai trir 1 imidazol duge sir dung thay cho pyridin va THF
khan dugc st dung thay cho DMF khan.

LCMS m/z: 650 [M+H]"
Thoi gian luu gitt HPLC: 1,25 phit (c4c diéu kién phan tich A)
[0188] Hop chat A-24:

3,4-Diflo-2-(2-flo-4-iodoanilino)-5-[[3 -flo-2-[(1-metoxy-2-metylpropan-

2-Vl)sulfamovlamino]pvridin—4—yl]metyl]benzamit

[Cong thirc hoa hoc 82]

H,N.__O
Qvg:[H |
0 0 N7 N
O\>< 4 X | \©\
- N™" "N F |
HoH ¢ F

Hop chét tidu d& duoc tdng hop tir 5-[(2-amino-3-flopyridin-4-
yl)metyl]—3,4-diﬂo-2-(2—ﬂ0-4—iod0anilino)benzamit (hop chét a8) va
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4-nitrophenyl sulfamat twong Umg & cung cac diéu kién nhu vi du san xuit doi
v6i hop chat A-1, ngoai trir 14 imidazol dugc su dung thay cho pyridin va THF
khan dugc sir dung thay cho DMF khan.

LCMS m/z: 682 [M+H]"
Thoi gian luu gitt HPLC: 1,27 phut (cac diéu kién phan tich A)
[0189] Hop chat A-25:

3.4-Diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-( metylsulfamoylamino)pyridin-

4-yllmetyl]benzamit

[Cong thirc hoa hoc 83]
H,N__O

N
0 XL
\N,S\ Pz e |

R
F F

Sau. khi hoa tan 5-[(2-amino-3-flopyridin-4-yl)metyl]-3,4-diflo-2-
(2-flo-4-iodoanilino)benzamit (hop chét a8, 10,0 mg, 0,019 mmol) trong DMA
khan (0,1 mL), pyridin (2,3 pL, 0,029 mmol) va metylsulfamoyl clorua (2,5 pL,
0,029 mmol) duogc b sung & 0°C, va hén hop duoc khudy trong 1 gidr & nhiét
do trong phong. Hon hop phan tmg dugce tinh ché bang sic ky cot dao pha
(dung dich nuéc axit formic 0,1%/dung dich axetonitril axit formic 0,1%) dé

tao ra hop cht tiéu dé (10,2 mg, 86%) la chét rén khoéng mau.
LCMS m/z: 610 [M+H]*

Thoi gian luu gitt HPLC: 1,15 phut (cc diéu kién phan tich A)
[0190] Hop chét s2:

N-(1-Bixyclo[1.1. 1 Tpentanyl)sulfamoyl clorua
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[Cong thirc hoa hoc 84]

Q Q0
S
N”Cl
H

Sau khi hoa tan sulfuryl clorua (0.102 mL, 1.25 mmol) trong axetonitril
khan (1,5 mL), bixyclo[1.1.1]pentan-1-amin hydroclorua (50,0 mg, 0,418
mmol) dugc bd sung & 0°C va hén hop duoc khudy trong 16 git & 80°C trong
mai trudng nito. Hon hop phén tng dugc ¢d & diéu kién &p suét giam dé tao ra
san phim thd ctia hop chat tiéu de.

[0191] Hop chat s3:

N-(Oxan-4-yl)sulfamoyl clorua

[Cong thirc hda hoc 85]

L
N~ ~Cl

H

Hop chat tiéu dé duoc tong hop tir amin twong Ung & cung cac diéu kién
nhu vi du san xuét doi véi hop chét s2, ngoai trir 12 trietylamin cling dugc bd

sung.
[0192] Hop chat A-28:

5-[[2-(1-Bixyclo[1.1. 1 lpentanylsulfamoylamino)-3 -flopyridin-4-yl]metyl]-

3 4-diflo-2-(2-flo-4-iodoanilino)benzamit

[Cong thirc hda hoc 86]

H,N__O
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Hop chét tiéu dé dugc tong hop tir 5-[(2-amino-3-flopyridin-4-
yDmetyl]-3,4-diflo-2-(2-flo-4-iodoanilino)benzamit (hop chét a8) va sulfamoyl
clorua tuong mg & cung cac diéu kién nhu vi dyu san xuét dbi véi hop chit

A-25.

LCMS m/z: 662 [M+H]"

Thoi gian luu gitt HPLC: 1,27 phut (cac diéu kién phan tich A)
[0193] Hop chat A-29:

3.4-Diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-( oxan-4-

V1sulfamoylamino)pyridin-4—Vﬂmetyl]benzamit

[Cong thtrc hoa hoc 87]

H,N__O
H F
1L 10 @
~S<
NH) -
F F

Hop chét tidu dé duoc téng hop tir 5-[(2-amino-3-flopyridin-4-
yl)metyl]-3,4-diﬂo-2—(2-ﬂo—4-iodoanilin0)benzamit (hop chét a8) va sulfamoyl
clorua tuong Umg O cung cac diéu kién nhu vi du san xuét dbi v6i hop chét

A-25.

LCMS m/z: 680 [M+H]"

Thoi gian lvu gitt HPLC: 1,16 phut (cac diéu kién phan tich A)
[0194] Hop chét A-30:

5-[12-( Xyclopropylsulfamoylamino)-3-ﬂopyridin—4-yl] metyl]-3,4-diflo-

2-(2-flo-4-iodoanilino)benzamit

[Cong thirc hoa hoc 88]
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H,N___O
QVEE[H |
o0 N7 N
AN 4 9 \©\
N“TN F |
H o H ¢ F

Hop chét tidu dé dugce tong hop tir 5-[(2-amino-3-flopyridin-4-
yl)metyl]-3,4—diﬂo-2-(2—ﬂo—4—iodoanilino)benzamit (hop chét ag8) va sulfamoyl
clorua tuong g & cung cac didu kién nhu vi du san xuét dbi voi hop chit

A-25.

LCMS m/z: 636 [M+H]"

Thoi gian luu gitt HPLC: 1,21 pht (cac diéu kién phan tich A)
[0195] Hop chat A-31:

3.4-Diflo-2-( 7 -flo-4-i0doanilino)-5-[[3-flo-2-(propan-2-

ylsulfamoylamino)pyridin—4—yl]metyl]benzamit

[Cong thtrc hoa hoc 89]
H,N__O
H F
I L
N\
F F

Hop chét tiéu d& duoc téng hop tir 5-[(2-amino-3-flopyridin-4-
yl)metyl]-3,4—diﬂo—2—(2—ﬂo-4—iod0anilino)benzamit (hop chét a8) va sulfamoyl
clorua twong mg & cung cac diéu kién nhu vi du san xuét déi voi hop chét

A-25.
LCMS m/z: 638 [M+H]"
Thoi gian luvu gitt HPLC: 1,24 phut (cac diéu kién phan tich A)

[0196] Hop chat A-32:
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5-[[2-(Xyclobutylsulfamoylamino)-3 -flopyridin-4-ylJmetyl]-3,4-diflo-

2-(2-flo-4-iodoanilino)benzamit

[Cong thirc hda hoc 90]
H,N__O
H F
o 0 N7 N
L A @
N N F |
H H ¢ F

Hop chét tiéu dé duoc tong hop tir 5-[(2-amino-3-flopyridin-
4-y1)mety1]—3,4-diﬂo-2—(2—ﬂ0—4-iodoanilino)benzamit (hop chét a8) va
sulfamoyl clorua tuong Umg & cing cac diéu kién nhu vi du san xuat dbi véi

hop chat A-25.
LCMS m/z: 650 [M+H]"
Thoi gian luu gitt HPLC: 1,26 phut (cac diéu kién phan tich A)

[0197] Hop chat A-33:

3.4-Diflo-2-( 2-ﬂo-4—iQdoanilino)—5-[[3-ﬂ0—2-( 2-

metoxvetylsulfamovlamino)pyridin—4-y1]metyl]benzamit

[Cong thirc héa hoc 91]

H,N.__O
QVE;[H |
00 N7 §
0 P ©\
ZINSNTTN F |
HOHof F

Hop chét tiéu @ duoc téng hop tir 5-[(2-amino-3-flopyridin-4-
yl)metyl]—3,4-diﬂo-2-(2—ﬂo—4—iodoanilino)benzarnit (hop chét a8) va sulfamoyl
clorua twong Umg ¢ cung cac diéu kién nhu vi du san xuét déi véi hop chét

A-25.
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LCMS m/z: 654 [M+H]"
Thoi gian Iuu gitt HPLC: 1,17 phut (cac diéu kién phan tich A)
[0198] Hop chit A-34:

3.4-Diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-(2-

metvlpropylsulfamoylamino)pvridin—4—yl]metyl]benzamit

[Cong thirc hda hoc 92]
H,N__O
hoF
0 0 N7 N
AP \CL
\r\N N F |
H H g F

Hop chét tiéu d& dugc tong hop tir 5-[(2-amino-3-flopyridin-4-
yl)metyl]-3,4-diflo-2-(2-flo-4-iodoanilino)benzamit (hop chét a8) va sulfamoyl
clorua tuong img & cung cac didu kién nhu vi du sén xuét dbi voi hop chét

A-25.

LCMS m/z: 652 [M+H]"

Thoi gian luu gitt HPLC: 1,31 phut (cac diéu kién phan tich A)
[0199] Hop chét A-35:

3.4-Diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-[(1-

metylxyclobutvl)sulfamovlamino]pvridin—4-yl]metyl]benzamit

[Cong thtc hoa hoc 93]
H,N.__O
H F
0 0 N "
a2 N2 @L
N N F I
H H f F

Hop chét tiéu d& dugc tong hop tir 5-[(2-amino-3-flopyridin-4-

114



52639 115/314

yl)metyl]-3,4—diﬂ0-2—(2-ﬂo—4-iodoanilino)benzamit (hop chét a8) va sulfamoyl
clorua tuong Gng & cung cac diéu kién nhu vi du san xut dbi v6i hop chét

A-25, ngoai trir 1a phan Umg duoc tién hanh & 0°C.

LCMS m/z: 664 [M+H]"

Thoi gian luu gitt HPLC: 1,30 phut (cac diéu kién phan tich A)
[0200] Hop chit A-36:

5-[[2-(Xyclopropylmetylsulfamoylamino)-3 flopyridin-4-yl]metyl]-3.,4-diflo-

2-(2-flo-4-iodoanilino)benzamit

[Cong thirc hoa hoc 94]

H,N__O

Hop chét tieu @& duoc téng hop tir 5-[(2-amino-3-flopyridin-4-
yDmetyl]-3,4-diflo-2-(2-flo-4-iodoanilino)benzamit (hop chét a8) va sulfamoyl
clorua twong Gmg & cung cac diéu kién nhu vi du san xut dbi v6i hop chét

A-25, ngoai trir 1a phan Gng dugec tién hanh ¢ 0°C.

LCMS m/z: 650 [M+H]"

Thoi gian luu gitt HPLC: 1,26 phut (cac diéu kién phan tich A)
[0201] Hop chat A-37:

5-[[2-(tert-Butylsulfamoylamino)-3 -flopyridin-4-yl]metyl]-3,4-diflo-2-(2-

flo-4-iodoanilino)benzamit

[Cong thirc hoa hoc 95]
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Hop chét tiéu dé duogc tdng hop tir 5-[(2-amino-3-flopyridin-4-

116/314

yl)metyl]—3,4—diﬂ0-2-(2—ﬂo—4-iodoanilin0)benzamit (hop chét a8) va sulfamoyl

clorua twong mg & cling céc diéu kién nhur vi du san xuét doi v6i hop chat

A-25, ngoai trir 1a phan tng dugc tién hanh & 0°C.

LCMS m/z: 652 [M+H]"

Thoi gian luu gitt HPLC: 1,28 pht (céac diéu kién phan tich A)
[0202] Hop chat A-38:

5-[[2-(Etylsulfonylamino)-3-ﬂopyridin—4—yl]metvl]—3 4-diflo-2-(2-flo-4-

iodoanilino)benzamit

[Cong thirc hoa hoc 96]

H,N__O
H F
¢ 0L
S<
F F

Hop chit tiéu dé duogc tong hop tir 5-[(2-amino-3-flopyridin-4-
yl)metyl]-3,4—diﬂo-2-(2-ﬂo-4-iodoanilino)benzamit (hop chét a8) va sulfonyl
clorua tuong Uing & cung cac diéu kién nhu vi du san xuét d6i véi hop chét

A-25, ngoai trir 1a pyridin dugc sir dung 1a dung moi.
LCMS m/z: 609 [M+H]"
Thoi gian luu gitt HPLC: 1,20 phut (cac diéu kién phan tich A)

[0203] Hop chit A-39:
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N-Xyclopropyl-5-[[2-(etylsulfonylamino)-3 -flopyridin-4-yl]metyl]-3.4-

diflo-2-(2-flo-4-iodoanilino)benzamit

[Cong thitc hda hoc 97]

N.__O

Hop chét tidu dé duoc tong hop tir 5-[(2-amino-3-flopyridin-4-
yDmetyl] -N-xyclopropyl—3,4—diﬂo-2-(2—ﬂo—4—iodoanilino)benzamit (hop chét
al10) va sulfonyl clorua tuong tng & cung cac diéu kién nhu vi du san xuét dbi

v6i hop chét A-25, ngoai trir 13 pyridin dugc su dung la dung moi.
LCMS m/z: 649 [M+H]"

Thoi gian luu gitt HPLC: 1,68 phut (cac diéu kién phan tich B)
[0204] Hop chat A-40:

5-112-( Etylsulfamoylamino)-3-flopyridin-4-ylJmetyl]-3 4-diflo-2-(2-flo-

4-iodoanilino)benzamit

[Cong thirc hda hoc 98]

| HoN._O
i
A @L
/\H/ \H = E |
F F

Hop chét tiéu @& duoc téng hop tir 5-[(2-amino-3-flopyridin-4-
yl)metyl]-3,4—diﬂo—2-(2—ﬂo—4-iodoanilino)benzamit (hop chét a8) va sulfamoyl
clorua twong Umg & cung cac diéu kién nhu vi du san xuét déi v6i hop chét

A-25.
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LCMS m/z: 624 [M+H]"
Thoi gian luu gitt HPLC: 1,20 phut (cac diéu kién phan tich A)
[0205] Hop chit A-41:

3.4-Diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-( propylsulfamoylamino)pyridin-

4-yllmetyl]benzamit

[Cong thttc hoa hoc 99]

H,N__O

Hop chét tiéu dé dugce tong hop tir 5-[(2-amino-3-flopyridin-4-
yl)metyl]-3,4—diﬂo—2—(2—ﬂo—4-iodoanilino)benzamit (hop chét a8) va sulfamoyl
clorua tuong g & cung cac diéu kién nhu vi du san xuét d6i véi hop chit

A-25.

LCMS m/z: 638 [M+H]"

Thoi gian luu gitt HPLC: 1,25 phut (cac diéu kién phan tich A)
[0206] Hop chat A-42:

3.4-Diflo-5-[[3-flo-2-( 2—ﬂoetylsulfamovlamino)pyridin-4-y1]metvl]—2-( 2-

flo-4-iodoanilino)benzamit

[Cong thirc hda hoc 100]

Q, § N X \@\
\

Hop chét tiéu dé& duoc téng hop tir 5-[(2-amino-3-flopyridin-4-
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yDmetyl]-3 4-diflo-2-(2-flo-4-iodoanilino)benzamit (hop chét a8) va sulfamoyl
clorua tuong Gmg & cung cac diéu kién nhu vi du sén xut d6i véi hop chat

A-25.

LCMS m/z: 642 [M+H]"

Thoi gian luu gitt HPLC: 1,17 phut (cac diéu kién phan tich A)
[0207] Hop chat a20:

3.4-Diflo-5-[[3-flo-2-( metylsulfamovlamino)pvridin—4—yl]metyl]-Z—[2—ﬂo-

4-(2-trimetylsilyletynyl)anilino]benzamit

[Cong thurc hda hoc 101]

H,N__O
H F
Qe N O
~, O =
N N F
H H \ S
F F S|\

|

Sau khi hoa tan 3,4-diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-
(metylsulfamoylamino)pyridin—4—yl]metyl]benzamit (hop chit A-25, 10,0 mg,
0,016 mmol) trong THF khan (0,1 mL), trietylamin (0,100 mL, 0,717 mmol),
trimetylsilylaxetylen (4,1 pL, 0,033 mmol), san pham cong [1,1°-
bis(diphenylphosphino)feroxen|paladi(Il) diclorua diclometan (1,2 mg, 1,6
umol) va ddéng(T) iodua (0,9 mg, 5 pmol) dugce bd sung va hon hop duoc khudy
trong 24 gid & nhiét do trong phong. Hon hop phéan tng dugc tinh ché bang sic
ky cdt dao pha (dung dich nudc axit formic 0,1%/dung dich axetonitril axit

formic 0,1%) dé tao ra hop chét tiéu dé (12,4 mg) 1a dau.
LCMS m/z: 580 [M+H]"
Thoi gian luu gitr HPLC: 0,95 phut (cac diéu kién phan tich C)

[0208] Hop chét A-26:
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2-(4-Etynyl-2-floanilino)-3.4-diflo-5-[[3-flo-2( metylsulfamoylamino)pyridin-

4-ylImetyl]benzamit

[Cong thirc hoa hoc 102]

H,N__O
H F
o N
\ // |
\N/S\ = £ «
X
H O H o ¢ F

Sau khi hoa tan 3,4-diflo-5-[[3-flo-2-(metylsulfamoylamino)pyridin-
4-y1]mety1]-2—[2-ﬂ0-4—(2-trimetylsﬂyletynyl)anilino]benzamit (hop chét a20,
11,0 mg, 0,019 mmol) trong MeOH (0,2 mL), kali carbonat (7,9 mg, 0,057
mmol) dugc bd sung va hon hop duoc khudy trong 1,5 gi® & nhiét do trong
phong. Hon hop phan Gng dugc tinh ché bang sic ky cot dao pha (dung dich
nude axit formic 0,1%/dung dich axetonitril axit formic 0,1%) dé tao ra hop
chét tidu dé (5,0 mg, 52%) 14 chat ran.

LCMS m/z: 508 [M+H]"
Thoi gian luu gitt HPLC: 1,05 phut (cac diéu kién phan tich A)
[0209] Hop chat a21:

5-[(2-Amino-3-flopyridin-4-yl)metyl]-2-( 4-bromo-2-floanilino)-3.4-

diflobenzamit

[Cong thirc hda hoc 103]

H,N__O

F F

Sau khi hoa tan 5-[(2-amino-3 ~flopyridin-4-yl)metyl]-3,4-diflo-2-
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(2-flo-4-iodoanilino)benzamit (hop chét a8, 60,0 mg, 0,116 mmol) trong DMF
khan (1,2 mL), ddng(I) bromua (83,0 mg, 0,581 mmol) dugc bd sung va hon
hop dugc khuy trong 24 gir & 100°C. Hon hop phan tmg dugc tinh ché bang
HPLC didu ché (5 um TSK-gel ODS 80TS, cot 20 x 250 mm (TOSOH), dung
dich nuéc axit formic 0,1%/dung dich axetonitril axit formic 0,1%) dé tao ra

hop chat tiéu d& (35,6 mg) 12 chét ran.

LCMS m/z: 469 [M+H]"

Thoi gian luu gitt HPLC: 0,61 phut (cac diéu kién phan tich C)
[0210] Hop chat A-27:

2-(4-Bromo-2-floanilino)-3.,4-diflo-5-[[3-flo-2-

( metv1sulfamoylamino)pyridin—4-Vl]metyl]benzarnit

[Cong thiric hoa hoc 104]

H,.N_ _O
2 F

§
o0 N
\\S’/ | P
SN F Br

HoR
F F

Hop chét tiéu dé duoc téng hop tir 5-[(2-amino-3-flopyridin-4-
yl)metyl]-2-(4—bromo-2-ﬂoanilino)—3,4-diﬂobenzamit (hop chit a21) & cling

cac diéu kién nhu vi du san xuét dbi véi hop chat A-25.

LCMS m/z: 562 [M+H]"

Thoi gian luu gitt HPLC: 1,13 phut (cac diéu kién phan tich A)
[0211] Hop chét A-43:

3,4-Diflo-2-(2-flo-4-iodoanilino)-5-[[3 -flo-2-[[metyl-(metylamino)-

oxo-Ao-sulfanyliden]| amino]pyridin-4-yl]metyl]benzamit
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[Cong thirc hda hoc 105]

H,N__O

Sau khi hoa tan 5-[(2-amino-3-flopyridin-4-yl)metyl]-3,4-diflo-2-
(2-flo-4-iodoanilino)benzamit (hgp chét a8, 102 mg, 0,198 mmol) trong THF
khan (2 mL), pyridin (0,160 mL, 1,98 mmol) va axit metansulfinic clorua
(0,100 mL, 0,717 mmol) dugc b sung & 0°C trong moi truong nito. Sau khi bd
sung tert-butyl hypoclorit (44,6 uL, 0,395 mmol) vao dung dich ¢ 0°C va
khudy trong 1 phtt, zerz-butyl hypoclorit (44,6 uL, 0,395 mmol) dugc b sung
thém. Dung dich THF metylamin 2M (1,98 mL, 3,95 mmol) sau d6 dugc bd
sung, va hon hop phéan tmg dugc khudy va dugc tinh ché bang sic ky cdt dao
pha (dung dich nuéc axit formic 0,1%/dung dich axetonitril axit formic 0,1%)

d8 tao ra hop chit tidu dé (45,9 mg, 38%) la chét rin khong mau.
LCMS m/z: 608 [M+H]"

Thoi gian Iuu gitt HPLC: 1,00 phut (cac diéu kién phan tich A)
[0212] Hop chat a22:

Axit 5-[(2-Amino-3-flopyridin-4-yl)metyl]-3 4-diflo-2-(2-flo-4-

jodoanilino)benzoic trifloaxetat

[Cong thirc hoa hoc 106]

HO.__O

Sau khi hoa tan metyl 5—[(2-amino-3-ﬂopyridin—4—y1)mety1]-3,4—

122



52639 123/314

diflo-2-(2-flo-4-iodoanilino)benzoat (hgp chit a6, 1,05 g, 1,97 mmol) trong
THF (16,8 mL) va nude (8,4 mL), lithi hydroxit monohydrat (415 mg, 9,88
mmol) dugc bd sung & 0°C va hon hop duoc khudy trong 2 gid ¢ nhiét do trong
phong. Axit trifloaxetic (305 mL) dugc bd sung vao hon hop phan ting, ma sau
dé duoc co & diéu kién ap sut giam. Phan con lai thu duoc dugce rira béng nudc

{8 tao ra hop chat tidu d& (1,06 g, 85%) la chét rén khong mau.
LCMS m/z: 518 [M+H]"

Thoi gian luu gitt HPLC: 0,68 phut (cac diéu kién phan tich C)
[0213] Hop chat a23:

5-[(2-Amino-3-flopyridin-4-yl)metyl]-3 4-diflo-2-(2-flo-4-iodoanilino)-

N-(2-hydroxyetoxy)benzamit

[Cong thitc hoa hoc 107]

H
HO -~ N oH .
N | N\©\
HNT F |
F F

Hop chét tiéu dé dugce tong hop tir trifloaxetat axit 5-[(2-amino-3-
ﬂopyridin—4-yl)metyl]—3,4-diﬂo—2-(2-ﬂo-4-i’od0anilino)benzoic (hop chét a22)
va amin tuong Umg & cung cac diéu kién nhu vi du san xuét déi v6i hop chat

Al2.

LCMS m/z: 577 [M+H]"

Thoi gian Iuu gitt HPLC: 0,58 phut (cac diéu kién phan tich C)
[0214] Hop chét a24:

5-[(2-Amino-3-flopyridin-4-yl)metyl]-N-[2- [tert-butyl(dimetyl)silyl]oxyetoxy]-

3 4-diflo-2-(2-flo-4-iodoanilino)benzamit
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[Cong thitc hda hoc 108]

H
>Ls|.i'?\/\o’N OH F
NZ l N\©\
HNT F |
F F

Sau khi hoa tan 5-[(2-amino-3-flopyridin-4-yl)metyl]-3 ,4-diflo-2-(2-
flo-4-iodoanilino)-N-(2-hydroxyetoxy)benzamit (hop chit a23, 320 mg, 0,555
mmol) trong DMF khan (3 mL), trietylamin (0,116 mL, 0,833 mmol) va
tert-butyldimetylclosilan (0,100 mL, 0,717 mmol) duoc bd sung & 0°C va hon
hop dugce khudy & nhiét do trong phong trong 16 gio. Tiép theo, trietylamin
(0,116 mL, 0,833 mmol) va tert-butyldimetylclosilan (0,100 mL, 0,717 mmol)
dugc bd sung, va khudy dugc tiép tuc trong 7 gid. Hon hop phan tmg dugce tinh
ché bing sic ky cot dao pha (dung dich nudc amoni axetat 10 mM/metanol) dé

tao ra hop chit tiéu dé (302 mg, 79%) 1a chét rin mau vang.
LCMS m/z: 691 [M+H]"

Thoi gian Ivu gitt HPLC: 0,98 phut (cac diéu kién phan tich C)
[0215] Hop chat a25:

N-[2-[tert-Butyl(dimetyl)silylJoxyetoxy]-5-[ [2-(etylsulfamoylamino)-3-

flopyridin-4-yl]metyl]-3.4-diflo-2-( 2-flo-4-iodoanilino)benzamit

[Cong thirc hoa hoc 109]

Sl ¥
s|,i'\o\/\o’N OH F
AP N/| \©\
AV(
/\N’S\N N E |
H o H ¢ F

Hop chét tidu d& duoc téng hop tir 5-[(2-amino-3-flopyridin-4-
yl)metyl]-N-[2- [tert-butyl(dimetyl)silyl]oxyetoxy]-3 ,4-diflo-2-(2-flo-4-
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iodoanilino)benzamit (hop chét a24) va sulfamoyl clorua tuong g & cung cac

didu kién nhu vi du san xuit dbi v6i hgp chat A-25.

LCMS m/z: 798 [M+H]"

Thoi gian luu gitt HPLC: 1,11 phut (cac diéu kién phan tich C)
[0216] Hop chat A-44:

5-112-( Etylsulfamoylamino)-3-flopyridin-4-yljmetyl]-3 4-diflo-2-(2-flo-

4-iodoanilino)-N-(2-hydroxyetoxy )benzamit

[Cong thirc hoa hoc 110]

HO _N
~"0 ° F
N
o N7
\\S// . ‘
/\H/ \H F I
F F

Sau khi hoa tan N-[2-[tert-butyl(dimetyl)silylJoxyetoxy]-
5-[[2-(etylsulfamoylamino)-3 -flopyridin-4-yl]metyl]-3 ,4-diflo-2-(2-flo-4-
iodoanilino)benzamit (hop chét 225, 18 mg, 0,023 mmol) trong THF khan (0,2
mL), dung dich THF tetrabutylamoni florua 1M (27 pL, 0,27 mmol) dugc bd
sung & 0°C, va hén hop duoc khudy trong 2 gid. Hon hop phan Gmg dugc tinh
ché bing sic ky cot dao pha (dung dich nudc axit formic 0,1%/dung dich
axetonitril axit formic 0,1%) dé tao ra hop chét tiéu dé (14 mg, 91%) 1a chét rin

mau vang.

LCMS m/z: 684 [M+H]"

Thoi gian luu gitt HPLC: 0,79 phut (cac diéu kién phan tich C)
[0217] Hop chét A-45:

3.4-Diflo-2-( 7-flo-4-iodoanilino)-5-[[3-flo-2-( propylsulfamoylamino)pyridin-

4-y]Imetyl]-N-( 2-hydroxyetoxy)benzamit
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[Cong thirc hoa hoc 111]

HO\/\O

|
HN_ _O -
§
00 N
\\S// |/
H H
F F

Hop chét tiéu d& duoc téng hop tir 5-[(2-amino-3-flopyridin-4-
ylmetyl]-N-[2-[fert-butyl(dimetyl)silyl] oxyetoxy|-3,4-diflo-2-(2-flo-4-
iodoanilino)benzamit (hgp chAt a24) va sulfamoyl clorua tuong img ¢ cung cac

diéu kién nhu vi du san xuat dbi véi hop chat A-25.

LCMS m/z: 698 [M+H]"

Thoi gian luu gitt HPLC: 0,83 phit (cac diéu kién phan tich C)
[0218] Hop chat A-46:

2-(4-Xyclopropyl-2-floanilino)-3 4-diflo-5-[[3-flo-2-[(1-

metylxyclobutyl)sulfamoylamino]pyridin—4-y1] metyl]benzamit

[Cong thirc hda hoc 112]

H,N._O
Q\){;[H F
o0 NS "
Qo UL
N“N F
H O Ho¢ F

Hop chit tiéu d8 duogc tdng hop tir 5-[(2-amino-3-flopyridin-4-
yl)metyl]-2-(4-Xyclopropy1—2—ﬂoanilino)—3,4-diﬂobenzamit (hop chét a9) va
4-nitrophenyl sulfamat twong tmg & cung céc diéu kién nhu vi du san xudt doi

v6i hop chét A-1.

LCMS m/z: 578 [M+H]"
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Thoi gian luu gitt HPLC: 0,89 phut (céac diéu kién phén tich C)
[0219] Hop chat A-47:

N-Xvyclopropyl-3,4-diflo-2-( 2-flo-4-iodoanilino)-5-[[3-flo-2-[(1-

metleyclobutyl)sulfamovlaminolpyridin—4—yl]metyl]benzamit

[Cong thirc hoa hoc 113]

V H F
o O
/S\
WY -
F F

Hop chit tiéu dé duoc tong hop tir 5-[(2-amino-3-flopyridin-4-
yl)metyl]-N-Xyclopropyl—3,4-diﬂ0—2—(2-ﬂo—4—iodoanilino)benzamit (hop chét
a10) va 4-nitrophenyl sulfamat twong img & cung cac diéu kién nhu vi du san

xuét déi voi hop chat A-1.

LCMS m/z: 704 [M+H]"

Thoi gian luu gitt HPLC: 0,97 phut (cac diéu kién phan tich C)
[0220] Hop chat a26:

Axit 5-Bromo-2.3.4-triflobenzoic

[Cong thirc hoa hoc 114]

HO.__O

Br F
F

Binh phan tng trong d6 nuée (81 mL) da duoc cho vao dugc lam mat
t6i nhiét d6 bén ngoai 1a 0°C, va axit sulfuric dac (162 mL) dugc bd sung. Tiép

theo, axit 2,3,4-triflobenzoic (27,0 g, 153 mmol) va kali sulfat (401 mg, 2,30
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mmol) dugc bd sung, va hdn hop dugc gia nhiét téi nhiét do bén ngoai la 55°C.
Dung dich nudc duoc didu ché tir natri bromat (25,4 g, 169 mmoL) va nudc
(108 mL) dugc bd sung nho giot trong sudt khoang thoi gian 2,5 gio, va hon
hop duogc khudy trong 2,5 gio. Hdn hop phan tng dugc lam mét t6i 0°C, va sau
dé dung dich nudc duoc didu ché tr natri sulfit (24,3 g, 161 mmol) va nude
(324 mL) duogc bd sung. Céc tinh thé dugc loc ra, dugc rira bang nude (162
mL) va duoc lam kho bang théng gi6 dé tao ra hop chat tiéu dé (27,9 g, 71%) 1a

chét ran khong mau.

LCMS m/z: 253 [M—H]"

Thoi gian luu gitt HPLC: 0,66 phut (cac diéu kién phan tich C)
[0221] Hop chat a27:

Axit 5-Bromo-2-(4-xyclopropyl-2-floanilino)-3 4-diflobenzoic

[Cong thirc hoa hoc 115]

HO.__O

H F
N

Br F
F

Binh phan ung trong d6 dung dich THF lithi bis(trimetylsilyl)amit 1M
(206 mL, 206 mmol) da duoc dat vao dugc 1am mat toi nhiét do bén ngoai la
~15°C, va dung dich THF (30 mL) cua 4-xyclopropyl-2-floanilin (11,6 g, 76,5
mmol) dugc b sung nho giot. Dung dich THF (120 mL) cua axit 5-bromo-
2.3 ,4-triflobenzoic (hop chit a26, 15,0 g, 58,8 mmol) duoc bd sung nhd giot
trong sudt 30 phut, va hdn hop duge khudy trong 30 phut. Sau d6 bd sung axit
clohydric 5M (118 mL) vao hdn hop phan tng, né duoc gia nhiét tGi nhiét do

trong phong va chiét duoc thuc hién véi isopropyl axetat (75 mL). Lop hitu co
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duoc rira hai 1an bang nuée (75 mL) va mét 14n bing dung dich nudc natri
clorua 15% (75 mL), va dugc cd ¢ diéu kién 4p suét giam. Axeton (120 mL)
duoc bd sung vao phﬁn con lai duogc ¢6 thu dugce, va sau khi gia nhiét to1 hoa
tan, nudce (45 mL) va céc tinh thé mam (150 mg) dugc bd sung dé két tia cécb
tinh thé. Nudc (45 mL) dugce bd sung vao huyén phu dic thu dugc, va cac tinh
thé duoc loc hét. Sau khi rira bang hdn hop 16ng cua axeton/nudce (1/2), ching
duoc lam khé & nhiét db bén ngoai 1a 40°C & didu kién 4p suét giam dé tao ra
hop chét tiéu dé (19,4 g, 85%).

LCMS m/z: 386 [M+H]"

Thoi gian luu gitt HPLC: 0,62 phut (cac diéu kién phan tich C)

[0222] Hop chét a28:

5-Bromo-2-(4-xyclopropyl-2-floanilino)-3,4-diflobenzamit

[Cong thirc hoa hoc 116]

H,N__O H -
Br F\©\v
F

Axetonitril (104 mL), THF (26 mL) va 1,1’-carbonyldiimidazol (8,2 g,
50,5 mmol) dugc bd sung vao binh phén tmg trong d6 axit 5-bromo-2-(4-
xyclopropyl-2-floanilino)-3,4-diflobenzoic (hop chat a27, 13,0 g, 33,7 mmol)
d3 duoc dit vao, va hon hop dugce khudy ¢ nhiét do trong phong trong 2 gio.
Sau khi b6 sung nudc amoniac 28% (13 mL) vao hdn hop phan tmg, né dugc
khudy trong 30 phut ¢ nhiét d6 trong phong, va sau dé nude (117 mL) duge bd

sung trong sudt khoang thoi gian 1a 1 gio. Cac tinh thé duoc loc hét va duge ra

bing nudc, va sau d6 duoc lam kho ¢ nhiét do bén ngoai la 40°C & diéu kién ap
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sut giam dé tao ra hop chét tiéu dé (12,0 g, 93%).

LCMS m/z: 385 [M+H]"

Thoi gian luu gitt HPLC: 0,52 phit (c4c diéu kién phan tich C)
[0223] Hop chit a30:

N-[3-Flo-4-(hydroxymetyl)pyridin-2-yl]axetamit metansulfonat

[Cong thirc hoa hoc 117]

/‘?\ N:l OH Y
N S oH
F
(1)

Tbng hop N-[4-[[tert-butyl(dimetyl)silylJoxymetyl]-3 -flopyridin-2-yl]axetamit

Sau khi bd sung fert-butyl-[(2-clo-3-flopyridin-4-yl)metoxy]-
dimetylsilan (180 g, 653 mmol), Xantphos (22,7 g, 39,2 mmol), kali carbonat
(135 g, 979 mmol), axetamit (77,1 g, 1,31 mol) va 2-metyl-2-butanol (540 mL)
vao binh phan tmng, n6 dugc tach loai khong khi chan khong va dugc trao doi
vé6i nito. Sau d6 sau khi bd sung tris(dibenzylideneaxeton)dipaladi(0) (14,9 g,
16,3 mmol) va toluen (540 mL), tach loai khong khi chén khong va trao d6i véi
nito duogc lap lai. Hon hop duoc gia nhiét téi nhi¢t do bén ngoai 1a 120°C trong
moi trudng nito va dugc khudy trong 7 gio. Nhiét do bén ngoai dugc lam mat
téi nhiét do trong phong, va hdn hop phan tng duoc loc va dugc rira béng
toluen (450 mL). Cacbon hoat tinh (9,00 g, 749 mmol) dugc bd sung vao phan
loc duoc va hdn hop duge khudy trong 1 gid & nhiét do trong phong. Hon hop
phan tmg sau d6 duoc loc va duge rua hai 14n béang toluen (270 mL 14n tht nhat
va 180 mL 1an thir hai) dé tao ra san phém tho cua N-[4-[[tert-

butyl(dimetyl)silyl]oxymetyl]-3-flopyridin-2-yl] axetamit 12 dung dich toluen.
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LCMS m/z: 299 [M+H]"
Thoi gian luu gitt HPLC: 0,81 phut (céc diéu kién phan tich C)
[0224] (2) Téng hop hop chit a30

Dung dich toluen N-[4-[[ferz-butyl(dimetyl)silyl] oxymetyl]-3-
flopyridin-2-yl]axetamit thu dugc, toluen (175 mL) va metanol (195 mL) duoc
bd sung vao binh phan tmg, va n6 dugc tach loai khong khi chan khong va
dugc trao dbi véi nito. Sau d6 sau khi bd sung axit metansulfonic (188 g, 1,96
mol) nhé giot & nhiét d§ bén ngoai la 10°C, hon hop duoc khuéy & nhiét do
trong phong trong 2 gio. Hdn hop phan tmg duge lam mat téi nhigt do bén
ngoai 1a 0°C va dugc khudy trong 3 gio. Két tia dugc loc hét va duge rira béang
hén hop 16ng duge 1am maét cta toluen (312 mL) va metanol (78 mL). Chét rén
duoc loc va hdn hop 16ng cua toluen (1,1 L) va etanol (492 mL) dugc b6 sung
vao binh phan tmg, va hdn hop dugc khudy trong 1 gid' & nhiét do bén ngoai la
0°C. Chét ran duoc loc hét va duoc rira bf?mg hon hop long cua toluen (281 mL)
va etanol (117 mL), va sau d6 dugc 1am kho & nhiét do bén ngoai 1a 40°C ¢

didu kién &p suit giam dé tao ra hop chat a30 (149 g, 81%).
LCMS m/z: 185 [M+H]"

Thoi gian luu gitt HPLC: 0,30 phut (cac diéu kién phan tich E)
[0225] Hop chat a31:

(2-Axetamit-3-flopyridin-4-yl)metyl metylcarbonat

[Cong thirc hoa hoc 118]

2,50

A 0.0

; T
F )

4-Dimetylaminopyridin (52,3 g, 428 mmol) dugc bd sung & nhiét do
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trong phong vao binh phan tmg trong d6 N-[3 -flo-4-(hydroxymetyl)pyridin-2-
yl]axetamit metansulfonat (hop chét a30, 50,0 g, 178 mmol) va
2-metyltetrahydrofuran (750 mL) d& dugc dét vao. Nhiét do bén ngoai dugc
lam mat téi 0°C, metyl cloformat (21,9 g, 232 mmol) dugc bd sung, va hon hop
duoc gia nhiét t6i nhiét d6 trong phong va duge khuéy. Chét rén két tua duogc
loc hét va phén loc dugc dugc co & diéu kién ap suét giam & nhiét do bén ngoai
14 40°C. Etyl axetat (300 mL) duoc b sung vao phan con lai duoc co dé hoa
tan n6 & nhiét do trong phong, va sau d6 DIPEA (31,2 mL, 178 mmol), heptan
(150 mL) va céc tinh thé mam dugc bd sung. Sau khi x4c nhan sy két tha cia
c4c tinh thé, heptan (1 L) duoc bb sung. Huyén phu dic dugc 1am mat t6i nhiét
dd bén ngoai 1a 0°C, va sau d6 cac tinh thé duoc loc hét va duoc rira bang hon
hop 10ng ctia etyl axetat/ heptan (2/7). Ching dugc lam kho & nhiét d bén
ngoai 1a 40°C ¢ diéu kién ap sudt giam dé tao ra hop chét tiéu dé (31,3 g, 72%)

1a chét rin khong mau.

LCMS m/z: 243 [M+H]"

Thoi gian luu gitt HPLC: 0,37 phut (cac diéu kién phén tich C)
[0226] Hop chit a32:

5-[(2-Axetamit-3-flopyridin-4-yl)metyl]-2-( 4-xyclopropyl-2-floanilino)-

3.4-diflobenzamit

[Cong thirc hoa hoc 119]

H,N__O

H F
O NI\
/U\H = F
F F

Sau khi bd sung 5-bromo-2-(4-xyclopropyl-2-floanilino)-3,4-
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diflobenzamit (hgp chit a28, 10,0 g, 26,0 mmol), bis(pinacolato)diboron (7,3 g,
28,6 mmol), kali axetat (7,6 g, 77,9 mmol) va 2-metyltetrahydrofuran (150 mL)
vao binh phan tmg, n6 1a dugc tach loai khong khi chén khong va dugc trao dbi
v6i nito. Tiép theo, (2-dixyclohexylphosphino-2’,4°,6’-triisopropyl-1,1 -
biphenyl) [2-(2’-amino-1,1’-biphenyl)]paladi(Il) metansulfonat (440 mg, 0,52
mmol) dugc bd sung va chan khong tach loai khong khi va trao d6i voi nito
duoc 1ap lai. Hon hop dugc gia nhiét téi nhi¢t do bén ngoai 1a 80°C trong mo1
trrong nito va dugc khudy trong 6 gio. Nhiét do bén ngoai duoc lam mat t6i
nhiét d6 trong phong, kali carbonat (10,8 g, 77,9 mmol) dugc bd sung, va hon
hop duoc tach loai khdng khi chan khong va dugce trao déi véi nito. Sau d6 sau
khi bd sung (2-dixyclohexylphosphino-2’,4,6’-triisopropyl- 1,1’-biphenyl)
[2-(2’-amino-1,1’-biphenyl)]paladi(IT) metansulfonat (1,1 g, 1,3 mmol) va tién
hanh thém chan khong tach loai khong khi va trao ddi véi nito, dung dich cua
(2-axetamit-3-flopyridin-4-yl)metyl metylcarbonat (hop chata3l, 12,6 g, 51,9
mmol) trong 2-metyltetrahydrofuran (150 mL) dugc bd sung. Hon hop dugce
gia nhiét t6i nhiét do bén ngoai 1a 70°C trong moi trudng nito, va sau khi bd
sung nudc (935 pL, 51,9 mmol) ba 1an & cac khoang cach 20 phut, hon hop
duoc khudy trong 20 phut. Nude (7,0 mL) duoc bd sung thém nho giot, hdn
hop dugc khudy trong 2 gio, dung dich duoc didu ché tir N-axetylxystein (847
mg, 5,2 mmol) va nudc (150 mL) dugc bd sung, va hon hgp duoc khudy trong
1 gid. Sau khi lam mat t6i nhiét do bén ngoai 1a 40°C, 16p chira nude duge xa
b6. Lép hitu co dugce rira bing dung dich nudc natri clorua 15% (150 mL),
phﬁn khong tan dugce loc, va cd duoc thuc hién & diéu kién ap suét giam.
Axetonitril (500 mL) duoc bd sung vao phﬁn con lai dugc ¢o6 thu dugce, va hon
hop dugc gia nhiét & nhiét do bén ngoai la 100°C dé hoa tan va sau d6 dugc

]am mat t&i nhiét do trong phong. Céc tinh thé dugc loc hét va dugc rua béng
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axetonitril (200 mL), va sau d6 dugc 1am kho & nhiét do bén ngoai la 40°C ¢

diéu kién 4p suét giam dé tao ra hop chét tiéu d& (8,34 g, 68%).
LCMS m/z: 471 [M—H]"

Thoi gian luu gitt HPLC: 0,74 phut (cac diéu kién phan tich C)
[0227] Hop chét a9:

5-[(2-Amino-3-flopyridin-4-yl)metyl]-2-( 4-xyclopropyl-2-floanilino)-

3.4-diflobenzamit

[Cong thirc hoa hoc 120]

H,N__O
y F
N N
|
HNT F
F F

Vi du san xuét a9-2:

Metanol (3 mL) va axit clohydric 5M (0,42 mL, 2,1 mmol) dugc bd
sung vao binh phan tng trong do 5-[(2-axetamit-3-flopyridin-4-yl)metyl]-2-
(4-xyclopropyl-2-floanilino)-3,4-diflobenzamit (hop chét a32, 100 mg, 0,21
mmol) dd dugc dat vao, va hon hop duge khuéy trong 6 gio & nhiét do bén

ngoai 14 50°C. Hon hop phan tmg duoc lam mat t6i nhiét do trong phong, va

134/314

dung dich nuéc natri hydroxit 2M (1,1 mL, 2,1 mmol) dugc bd sung. Nudc (0,5

mL) dugc bd sung vao huyén phu dic thu dugc, va cac tinh thé dugc loc hét.

Sau khi rira bing hén hop 16ng ctia metanol/nudc (3/2), chung duge lam kho &

nhiét dd bén ngoai 1a 40°C & diéu kién ap suét giam dé tao ra hop chét a9 (77,7

mg, 85%) la chét ran khong mau.
LCMS m/z: 431 [M+H]"

Thoi gian luu gitt HPLC: 0,61 phut (cac didu kién phan tich C)
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[0228] Hop chat A-1:

2-( 4-chlopropyl—2-ﬂoanilino)—3 JA4-diflo-5-[[3-flo-2-

(metylsulfamoylamino)pyridin-4-yllmetyl]benzamit

[Cong thirc hda hoc 121]

H,N__O

, F
o N7 "
s M
N F
H o H o ¢ F

Vidu san xudt A-1-2:

Sau khi hoa tan
5-[(2-amino-3-flopyridin-4-yl)metyl]-2-(4-xyclopropyl-2-floanilino)-3,4-
diflobenzamit (hop chét a9, 100 mg, 0,232 mmol) trong DMA khan (1 mL),
pyridin (56,4 pL, 0,697 mmol) dugc bd sung. Sau d6 sau khi lam mat t6i 0°C,
metylsulfamoyl clorua (30,2 pL, 0,349 mmol) dugc bd sung va hon hop dugc
khudy trong 1 gio. Axetonitril (0,6 mL), nudce (0,3 mL) va céc tinh thé mam (1
mg) dugc bd sung vao hdn hop phan ting, nhiét d6 dugc gia tang toi nhiét do
trong phong, va sau d6 nudce (0,7 mL) va axetonitril (0,4 mL) duoc bd sung va
hdn hop duge khqu trong 20 gio. Két tha dugc loc hét va duoc ria béng hén
hop 16ng cia axetonitril/nude (1/1) d8 tao ra hop chat A-1 (93,1 mg, 77%) l1a

chét ran khoéng mau.

LCMS m/z: 524 [M+H]"

Thoi gian luu gitt HPLC: 1,13 phut (cac diéu kién phan tich A)
[0229] Muébi natri ctia hop chat A-1:

2-(4-Xyclopropyl-2-floanilino)-3,4-diflo-5-[[3-flo-2-

( metylsulfamoylamino)pyridin—4-Vl]metyl]benzamit mudi natri
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[Cong thirc hda hoc 122]
H,N__O
hoF
N

F

(1) Pidu ché mau A-1a (Dang I)

Axeton (10,6 mL) va DMSO (1,51 mL) dugc bd sung vao 2-(4-
Xyclopropyl-2—ﬂoanilino)-3,4-diﬂo—5-[[3-ﬂo-2-(rnetylsulfamoylamino)pyridin—
4-yl]metyl]benzamit (hop chit A-1, 3,03 g), hoa tan nd & nhiét d6 trong phong.
Dung dich etanol natri etoxit 20% (3,03 mL) va céc tinh thd mam ciia mubi
natri cua hop chit A-1 (mau A-1b duge néu dudi ddy) duge bd sung vao dung
dich va hon hop duge khudy trong 1 gio & nhiét do trong phong, sau d6 etanol
(15,1 mL) duogc bd sung va hon hop duge khudy & nhiét do trong phong trong 4
gio. Etanol (15,1 mL) sau d6 dugc bd sung, va hon hop dugce khudy trong 4 giod
& nhiét d6 trong phong dé tao ra mudi natri ctia hop chit A-1 (2,74 g) la cac
tinh thé dang bot (mau A-1a (Dang I)).

[0230] (2) PBiéu ché miu A-1b

Dung dich etanol natri etoxit 20% (0,054 mL) va metyl isobutyl keton
(0,161 mL) dugc bd sung vao hop chat A-1 (53,6 mg), hdn hop duge khudy
trong 30 phut & nhiét d§ trong phong, va sau do metyl isobutyl keton (0,161
mL) dugc bd sung va khudy dugc tiép tuc trong 4 ngay ¢ 60°C. DMSO (0,054
mL) sau d6 duoc bd sung, va hdén hop duoc khudy trong 5 git & 60°C dé tao ra
mubi natri ctia hop chat A-1 (25,6 mg) 1a cac tinh thé dang bot (mau A-1b).

[0231] (3) Diéu ché mau A-1c

DMSO (4,26 mL) va dung dich nuéc natri hydroxit 2M (1,07 mL) dugc
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bd sung vao hop chat A-1 (1,02 g). Dung dich duoc lam kho dong lanh trong 4
ngdy & —20°C va sau do6 dugc lam kho & diéu kién ap suat giam trong 3 ngay 6
nhiét do trong phong. Sau khi bd sung 1-pentanol (10,0 mL) vao chét ran thu
duge, hdn hop duoc khudy trong 10 phut & 80°C. Sau dé hon hop duge khudy
trong 6 gio & nhiét do trong phong dé tao ra mudi natri ctia hop chét A-1 (0,966
g) 14 c4c tinh thé dang bot (mau A-1c).
[0232] (4) Phan tich nhiu xa bdt tia X

MAu A-1a (Dang I), mau A-1b va miu A-1c dugc dua di phén tich nhiéu
xa bot tia X & cac diéu kién sau.

Thiét bi: B thu tin hiéu SmartLab, D/Tex Ultra (Rigaku Corp.)

Khang catét: Cu

Dién ap 6ng: 45 kV

Dong 6ng: 200 mA

Do rong 1y mau: 0,02°
[0233] Céc két qua ciia phén tich nhidu xa bt tia X dugc thé hién trén céc hinh
ve€ Fig.1 dén 3. Fig.1 thé hién mau hinh nhidu xa bui tia X cia miu A-la (Dang
). Fig.2 thé hién mAu hinh nhiu xa bui tia X cua mau A-1b. Fig.3 thé hién mau
hinh nhiéu xa bui tia X cla mau A-1c. Trén cac hinh vé Fig.1 dén 3, truc hoanh
(truc X) thé hién géc nhiéu xa 26 (°) va truc tung (truc Y) thé hién cuong do
nhiéu xa.
[0234] (5) Séc ky ion

Khi ty 1& cta ion natri trong céc tinh thé duoc do bang sic ky ion d6i
v6i mau A-la (Dang I), ty 1& mol cta ion natri so v6i hop chat A-1 duoc thay 1a

0,99. Piéu nay xac nhn rang mau A-la la mudi mononatri. Sac ky ion duoc
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thuc hién & cac diéu kién sau.
Thiét bi: Dionex ICS-1600, AS dén AP (Thermo Fisher Scientific)

Cot: Dionex IonPac CG16(5 x 50 mm)/CS16(5 x 250 mm) (Thermo

Fisher Scientific)
Dung moi rira giai: dung dich axit metansulfonic 30 mmol/L
Bd triét: Dionex CERS-500 4 mm, 88 mA (Thermo Fisher Scientific)
Nhiét do cot: 40°C
Tdc d6 dong dung méi rira giai: 1,00 mL/phut
Téc d6 bom mau: 10 pL
Bo thu tin hiéu: Bo thu tin hiéu dan dién

Xt Iy mau: Mau A-1a dugc tao huyén phti trong dung dich axit
metansulfonic 20 mmol/L t&i néng d6 0,5 mg/mL, va huyén phu dugc lac va

duoc khqu trong 17 gio, ion natri dugc chiét, va phﬁn ndi trén mit duoc do.
[0235] Hop chat bl:

Metyl 3.4-diflo-2-( 2 -flo-4-iodoanilino)-5-[[3-flo-2-(metylsulfamoylamino)

pyridin-4-yl]metyl]benzoat

[Cong thirc hoa hoc 123]

_0._0

Hop chat tiéu d2 duoc tdng hop tir metyl 5-[(2-amino-3-flopyridin-4-
yl)metyl]-3,4-diflo-2-(2-flo-4-iodoanilino)benzoat (hop chét a6) & cung cac

diéu kién nhu vi du san xuét d6i véi hop chit A-25, ngoai trir la NMP khan

138



52639 139/314

duoc stir dung thay cho DMA khan.

LCMS m/z: 436 [M+H]"

Thoi gian luu gitt HPLC: 1,00 phut (cac diéu kién phan tich D)
[0236] Hop chat b2:

Axit 3.,4-Diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-(metylsulfamoylamino)

pyridin-4-yl]metyl]benzoic

[Cong thirc hoa hoc 124]

HO_ _O
§
w0 O_CL T,
g7 _
F |

Dung dich hdn hop cua metyl 3,4-diflo-2-(2-flo-4-iodoanilino)-5-[[3-
flo-2-(metylsulfamoylamino)pyridin-4-ylJmetyl]benzoat (hop chét b1, 158 mg,
0,253 mmol) trong THF (4,8 mL) va nudc (2,4 mL) dugc lam mat t&i 0°C, lithi
hydroxit monohydrat (60,6 mg, 2,53 mmol) dugc bd sung, va hon hop duoc
khudy & nhiét d6 trong phong trong 2 gio. Sau d6 sau khi bd sung axit clohydric
2M vao hdn hop phan ting, chiét dugc thuc hién véi etyl axetat. L6p hitu co
duoc raa bing nuéc mudi bio hoa va duge 1am kho trén natri sulfat khan. Sau
khi loc hét tic nhan lam khé, né duogc co & diéu kién ap suét giam dé tao ra hop

cht tiéu dé (161 mg) 14 bot.

LCMS m/z: 611 [M+H]"

Thoi gian luu gitt HPLC: 0,67 phut (cac diéu kién phan tich D)
[0237] Hop chét B-1:

3.4-Diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-( metylsulfamoylamino)pyridin-

4-ylImetyl]-N-(2-hydroxyetoxy)benzamit
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[Cong thiic hda hoc 125]

HO
\/\Cl)
HN_ _O
H F
N
S«
R -
F F

Hop chét tiéu dé dugc téng hop tir axit 3,4-diflo-2-(2-flo-4-
iodoanilino)-5-[[3 ~flo-2-(metylsulfamoylamino)pyridin-4-yl]metyl]benzoic
(hop chét b2) va amin tuong Umg & cling cac didu kién nhu vi du san xuét doi

v6i hop chét a8.

LCMS m/z: 670 [M+H]"

Thoi gian luu gitt HPLC: 1,07 phut (cac diéu kién phan tich A)
[0238] Hop chat B-2:

3.4-Diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-( metylsulfamoylamino)pyridin-

4-ylimetyl]-N-(2-metoxyetoxy)benzamit

[Cong thuc hda hoc 126]

|
HN_ O
y F
0 0 N7 N
¥ I f:t
N"" N F |
H H ¢ F

Hop chét tiéu d& dugc tong hop tir axit 3,4-diflo-2-(2-flo-4-
iodoanilino)—S-[[3-ﬂo-2-(metylsulfamoylamino)pyridin—4—y1]metyl]benzoic
(hop chit b2) va amin tuong ing & cling cac diéu kién nhu vi du san xut doi
v6i hop chét a8.

LCMS m/z: 684 [M+H]"
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Thoi gian luu gitt HPLC: 1,56 phut (cac diéu kién phan tich B)
[0239] Hop chat B-3:

3.4-Diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2( metylsulfamoylamino)pyridin-4-

v]lmetyl]-N-(2-metylxyclopropyl)benzamit (hdn hop cta 4 chét dong phan)

[Cong thirc hda hoc 127]

H
N__O -
N X
0 o0 N7
\\S// S |
\H/ \N E |
F F

Hop chét tiéu dé dugce tong hop tir axit 3,4-diflo-2-(2-flo-4-
iodoanilino)-5-[[3 ~flo-2-(metylsulfamoylamino)pyridin-4-ylJmetyl]benzoic
(hop chit b2) va amin tuong tmg & cung cic diéu kién nhu vi dy san xuét ddi

v6i hop chét a8.

LCMS m/z: 664 [M+H]"

Thoi gian luu gitt HPLC: 1,70 phut va 1,72 phut (cac diéu kién phan tich B)
[0240] Hop chat B-6:

(+/—)-N-(2.2-Difloxyclopropyl)-3.4-diflo-2-( 2-flo-4-iodoanilino)-5-[[3-flo-

2-(metylsulfamoylamino)pyridin—4—vl]metvl]benzamit (raxemat)

[Cong thirc hoa hoc 128]

Hop chét tiéu d& duoc tong hop tir axit 3,4-diflo-2-(2-flo-4-
iodoanilino)—S-[[3-ﬂo—2-(metylsulfamoylamino)pyridin—4-yl]metyl]benzoic
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(hop chét b2) va amin tuong (mg & cling cac diéu kién nhu vi du san xuét dbi

v6i hop chét al2.

LCMS m/z: 686 [M+H]"

Thoi gian luu gitt HPLC: 1,69 phut (cac diéu kién phan tich B)
[0241] Hop chat B-4:

3.4-Diflo-2-(2-flo-4-iodoanilino)-5 -[[3-flo-2-(metylsulfamoylamino)pyridin-4-

vllmetyl]-N-[(1S, 2R)~( +/—)-2-metylxyclopropyl]benzamit (raxemat)

[Cong thirc hoa hoc 129]

H
N.__O £
\VA H
22 1L L
ST A
NN -
F F
Hop chit B-5:

3.4-Diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-( metylsulfamoylamino)pyridin-4-

ylimetyl]-N-[(1R, 2R)-( +/—)-2-metylxyclopropyl]benzamit ( raxemat)

[Cong thic hoa hoc 130]
H

‘\\N O
v, o
7 N

0.0

\ﬂ)\s’i”
3,4-Diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-
(metylsulfamoylamino)pyridin-4-yljmetyl] “N-(2-metylxyclopropyl)benzamit
(hdn hop cua 4 chit dong phan, hop chit B-3, 57 mg) dugc tinh ché bang
HPLC diéu ché (5 um YMC Triart C18 plus, cot 4.6 x 150 mm, dung dich nudc
TFA 0,1%/dung dich axetonitril TFA 0,1%) dé tao ra hop chit B-4 (14,7 mg) va
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hop chat B-5 (41 mg) la cac chét rén riéng biét.

Hop chét B-4

LCMS m/z: 664 [M+H]"

Thoi gian luu gitt HPLC: 1,70 phut (cac diéu kién phan tich B)
Hop chét B-5

LCMS m/z: 664 [M+H]"

Thoi gian luu gitt HPLC: 1,72 phut (céac diéu kién phan tich B)
[0242] Hop chat B-8:

3.4-Diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-( propylsulfonylamino)pyridin-

4-yllmetyl]benzamit

[Cong thirc hoa hoc 131]

H,N.__O
y F
o0 N N
/\/\\S//\ (- \©\
N F |
H o F F

Hop chét tiéu d& duoc téng hop tir metyl 5-[(2-amino-3-flopyridin-4-
yl)metyl]-3,4-diflo-2-(2-flo-4-iodoanilino)benzoat (hop chét a6) va sulfonyl
clorua twong g & cung cac diéu kién nhu cac vi du san xuét déi voi hop chét
A-25, hop chét b2 va hop chét a8. Tuy nhién, trietylamin va DCM khan dugc
st dung 1an luot thay cho pyridin va DMA khan, ma duoc st dung trong vi du
san xuét dbi véi hop chit A-25.

LCMS m/z: 623 [M+H]"

Thoi gian luu gitt HPLC: 1,63 phut (cac diéu kién phan tich B)

[0243] Hop chéat B-9:
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3.4-Diflo-5-[[3-flo-2( 2-hydroxyetylsulfamoylamino)pyridin-4-yl] metyl]-2-

(2-flo-4-iodoanilino)benzamit

[Cong thic hoa hoc 132]

HoN OH -
v LT
HO\/\N/S\N N . |
Ho Hof F

Hop chit tiéu d& duoc téng hop tir metyl 5-[(2-amino-3-flopyridin-4-
yl)metyl]-3,4-diflo-2-(2-flo-4-iodoanilino)benzoat (hop chét a6) va sulfamoyl
clorua tuong Umg ¢ cung cac diéu kién nhu c4c vi du san xuat dbi v6i hop cht
A-25, hop chét b2 va hop chat a8. Tuy nhién, trietylamin va DCM khan duoc
stt dung 14n lugt thay cho pyridin va DMA khan, ma duoc st dung trong vi du
san xuét ddi voi hop chat A-25.

LCMS m/z: 640 [M+H]"
Thoi gian luu gitt HPLC: 1,06 phut (cac diéu kién phan tich A)
[0244] Hop chat b8:

Axit 3.,4-Diflo-2-( 9 flo-4-iodoanilino)-5-[[3-flo-2-[(2-metylpropan-2-

Vl)oxvcarbonvlsulfamoylamino]pvridin—4-vl]metvl]benzoic

[Cong thic hoa hoc 133]

HO O
HF
O o o N
SIS
0 /\N F |
F F

Hop chét tidu dé duoc tong hop tir metyl 5-[(2-amino-3-flopyridin-4-

IZ o

yl)metyl]—3,4-diﬂo—2-(2—ﬂo-4—iodoanilino)benzoat (hop chét a6) va sulfamoyl
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clorua tuong ing & cung cac diéu kién nhu céc vi dy san xut déi v6i hop chét
A-25 va hop chét b2. Tuy nhién, NMP khan dugc su dung thay cho DMA khan,

ma dugc sir dung trong vi du san xut déi voi hop chat A-25.
LCMS m/z: 697 [M+H]"

Thoi gian luu gitt HPLC: 0,71 phut (cac diéu kién phan tich D)
[0245] Hop chét b9:

Axit 3.4-Diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-( sulfamoylamino)pyridin-

4-y]Imetyl]benzoic

[Cong thitc hoa hoc 134]

HO._O
N
O\\S//O N| - \©\
H,N"T N7 F |
Ho F

Clotrimetylsilan (71,5 pL, 0,564 mmol) dugc bd sung vao dung dich
2,2 2-trifloetanol (2,6 mL) cua axit 3,4-diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-
2-[(2-metylpr0pan—2—yl)oxycarbonylsulfamoylamino]pyridin—4-
yl]metyl]benzoic (hop chit b8, 131 mg, 0,188 mmol), va hdn hop duge khudy
trong 1,5 gid & nhiét do trong phong. Hon hop phan tmg dugce tinh ché bang sic
ky cot dao pha (dung dich nudc axit formic 0,1%/dung dich axetonitril axit
formic 0,1%) dé tao ra hop chét tiéu dé (75,0 mg, 67%) la bot.
LCMS m/z: 597 [M+H]"
Thoi gian Iuu gitt HPLC: 0,60 phut (cac diéu kién phan tich D)
[0246] Hop chat B-10:

3.4-Diflo-2-(2-flo-4-iodoanilino)-5-[[3 flo-2-(sulfamoylamino)pyridin-4-

yllmetyl]benzamit
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[Cong thirc hoa hoc 135]

H,N__O

Hop chét tiéu dé dugc téng hop tir axit 3,4-diflo-2-(2-flo-4-
iodoanilino)-5-[[3-flo-2-(sulfamoylamino)pyridin-4- yl]metyl]benzoic (hop
chét b9) va amin tuong Gng & cling cic diéu kién nhu vi du san xuét doi véi

hop chét al2.

LCMS m/z: 596 [M+H]"

Thoi gian luu gitt HPLC: 1,11 phut (céac diéu kién phan tich A)
[0247] Hop chét b10:

Axit 2-(2-Clo-4-iodoanilino)-3 4-diflo-5-formylbenzoic

[Cong thirc hoa hoc 136]

Dung dich THF LDA 2M (6,53 mL, 13,1 mmol) dugc lam mat toi
—78°C va duoc bd sung tlr tir vao dung dich THF (6 mL) cta axit 2,3,4-
triflobenzoic (1,00 g, 5,68 mmol) trong méi trudng nito. Sau khi khudy &
~78°C trong 50 phut, DMF (0,484 mL, 6,25 mmol) duoc bd sung tr tir va
khudy dugc tiép tuc trong 2 gid 6 —10°C. Trong binh riéng biét, dung dich THF
(15 mL) cua 2-clo-4-iodoanilin (1,44 g, 5,68 mmol) dugc lam mat t61 —78°C,
dung dich THF lithi bis(trimetylsilyl)amit 1M (13,6 mL, 13,6 mmol) dugc bb

sung nho giot, va hdn hop dugc khudy trong 30 phut. Sau khi khudy, hon hop
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phan Umg trudc duoc bd sung va hon hgp thu duge duoc khudy & nhiét do trong
phong trong 20 gio. Sau d6 sau khi bd sung nude va axit clohydric 2M vao hon
hop phén Ung, chiét duoc thuc hién véi etyl axetat. Lop hiru co dugc lam kho

trén magie sulfat khan va, sau khi loc hét tac nhan lam kho, dugc co & didu kién

ap suét giam dé tao ra san pham thd ctia hop chét tiéu dé (1,2 g).
LCMS m/z: 438 [M+H]"

Thoi gian luu gitt HPLC: 0,91 phut (céc diéu kién phan tich G)
[0248] Hop chat b12:

Metyl 2-(2-clo-4-iodoanilino)-3.4-diflo-5-[(E)-[(4-

metylphenyl)sulfonylhydrazinyliden]metyl]benzoat

[Cong thirc hoa hoc 137]
0. 0O

Hop chét tiéu dé dugc tong hop tlr axit 2-(2-clo-4-iodoanilino)-3,4-
diflo-5-formylbenzoic (hop chét b10) & cing cac diéu kién nhu céc vi du san

xut dbi véi hop chat al va hop chét a2.

LCMS m/z: 620 [M+H]"

Thoi gian luu gitt HPLC: 1,09 phut (cac diéu kién phan tich G)
[0249] Hop chat b14:

Metyl 5-[(2-amino-3 -flopyridin-4-yl)metyl]-2-( 2-clo-4-iodoanilino)-3,4-

diflobenzoat

[Cong thtrc hoa hoc 138]
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Hop chét tiéu d2 duoc téng hop tir metyl 2-(2-clo-4-iodoanilino)-3,4-
diﬂo-S—[(E)—[(4—metylphenyl)sulfonylhydrazinyliden]metyl]benzoat (hop chét
b12) & cung cac diéu kién nhu céc vi du san xuét dbi véi hop chét a5 va hop
chat a6. Tuy nhién, DIPEA duoc sir dung thay cho kali carbonat, ma dugc su
dung trong vi du san xut dbi v6i hop chét as.

LCMS m/z: 548 [M+H]"
Thoi gian luu gitt HPLC: 0,89 phut (céac diéu kién phan tich C)
[0250] Hop chat B-11:

2-(2-Clo-4-iodoanilino)-5 _[[2-(xyclopropylsulfamoylamino)-3 -flopyridin-4-yl1]

metyl]-3.4-diflobenzamit

[Cong thirc hda hoc 139]

HoN
N/
N“ "N
H

Hop chét tiéu d& duoc tdng hop tir metyl 5-[(2-amino-3-flopyridin-4-
yl)metyl]—2-(2-clo—4-iodoanilino)—3,4-diﬂobenzoat (hop chét b14) va 4-
nitrophenyl sulfamat tuong tmg & cung cac diéu kién nhu cac vi du san xudt dbi

v6i hop chat A-1, hop chit b2 va hop chat a8.
LCMS m/z: 652 [M+H]"

Thoi gian luu gitt HPLC: 1,67 phut (cac diéu kién phan tich B)
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[0251] Hop chat B-12:

2-(2-Clo-4-iodoanilino)-N-xyclopropyl-5-[[2-( xyclopropylsulfamoylamino)-

3-flopyridin-4-yl]metyl]-3,4-diflobenzamit

[Cong thirc hoa hoc 140]

V/ H Cl
0 0 N7
AN |
N™™ F I

Hop chét tiéu d& duoc tong hop tir metyl 5-[(2-amino-3-flopyridin-

n
-

4—yl)mety1]-2-(2-010—4-iodoani1ino)—3 A-diflobenzoat (hop chit b14) va 4-
nitrophenyl sulfamat twong ng & cung cac diéu kién nhu cac vi du san xut doi
v6i hop chét A-1, hop chét b2 va hop chét a8. Tuy nhién, amin tuong tmg dugc
str dung thay cho dung dich MeOH amoniac 7M, ma duoc st dung trong vi du
san xuét ddi v6i hop chat a8.

LCMS m/z: 692 [M+H]"

Thoi gian luu gitt HPLC: 1,78 phut (céac diéu kién phan tich B)

[0252] Hop chat B-13:

2-(2-Clo-4-iodoanilino)-5-[[2-( Xyclopropylsulfamoylamino)-3—ﬂopyridin—

4-ylimetyl]-3.4-diflo-N-[( 2-metylpropan-2-yl)oxy]benzamit

[Cong thirc hda hoc 141]

>|\HO
Q:(ELH Cl

0 0 N7 :
AN \l \©\
N"7 N F |

H Ho¢ F

Hop chét tidu d& duoc téng hop tir metyl 5-[(2-amino-3-flopyridin-4-
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yl)metyl]-2-(2-clo-4-iodoanilino)-3,4-diflobenzoat (hop chit b14) va
4-nitrophenyl sulfamat twong (mg & cung cac diéu kién nhu cac vi du san Xuét
dbi véi hop chat A-1, hop chit b2 va hop chét a8. Tuy nhién, amin tuong Ung
duoc st dung thay cho dung dich MeOH amoniac 7M, ma duoc st dung trong

vi du san xuét d6i v6i hop chét a8.

LCMS m/z: 724 [M+H]"

Thoi gian luu gitt HPLC: 1,81 phut (cac diéu kién phan tich B)
[0253] Hop chat B-14:

N-Xvyclopropyl-3,4-diflo-2-( 2-flo-4-iodoanilino)-5-[[3-flo-2-

( metansulfonamit)pyridin-4-yl]metyl]benzamit

[Cong thirc hda hoc 142]

N_ _O
V/ HF
o0 N
\\é/ |/
N F |

Hop chét tidu @& dugc tong hop tir metyl 5-[(2-amino-3-flopyridin-4-
yl)metyl]-3,4—diﬂo-2—(2—ﬂ0-4—iodoanilino)benzoat (hop chét a6) va sulfonyl
clorua twong g & cung cac diéu kién nhu cac vi du san xut déi v6i hop chat
A-25, hop chét b2 va hop chét a12. Tuy nhién, trietylamin va DCM khan duoc
st dung 1an luot thay cho pyridin va DMA khan, ma duoc st dung trong vi du
san xuét ddi véi hop chét A-25, dung dich nuéc natri hydroxit 1M dugc st
dung thay cho lithi hydroxit monohydrat, ma duoc st dung trong vi du san Xuét
d6i voi hop chat b2, va amin twong ing dugc sir dung thay cho tert-butoxyamin

hydroclorua, ma duoc sur dung trong vi du san xuat d6i v&i hop chét al2.

LCMS m/z: 635 [M+H]*
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Thoi gian luu gitt HPLC: 0,87 phut (cac diéu kién phan tich C)
[0254] Hop chat B-15:

3.4-Diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-( metansulfonamit)pyridin-4-

vllmetyl]-N-metoxybenzamit

[Cong thirc hda hoc 143]

Hop chit tiéu dé duoc téng hop tir metyl 5-[(2-amino-3-flopyridin-4-
yl)metyl]-3,4-diflo-2-(2-flo-4-iodoanilino)benzoat (hop chét a6) va sulfonyl
clorua twong mg & cung cac diéu kién nhu céc vi du san xut dbi v6i hop chét
A-25, hop chét b2 va hop chét a12. Tuy nhién, trietylamin va DCM khan dugc
stt dung 14n luot thay cho pyridin va DMA khan, ma dugc st dung trong vi du
san xuAt dbi véi hop chit A-25, dung dich nudc natri hydroxit 1M duogc su
dung thay cho lithi hydroxit monohydrat, ma duoc st dung trong vi du san xuét
dbi v6i hop chét b2, va amin tuong ing dugc su dung thay cho fert-butoxyamin

hydroclorua, ma duogc sir dung trong vi du san xuét dbi voi hop chét al2.
LCMS m/z: 625 [M+H]"

Thoi gian luu gitt HPLC: 0,80 phut (cac diéu kién phan tich C)

[0255] Hop chat B-16:

5-[[2-(Etylsulfonylamino)-3-flopyridin-4-yi] metyl]-3.4-diflo-2-(2-flo-4-

jodoanilino)-N-metoxybenzamit

[Cong thiric héa hoc 144]
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Hop chét tiéu dé& duoc tong hop tir metyl 5-[(2-amino-3-flopyridin-4-
yl)metyl]-3,4-diflo-2-(2-flo-4-iodoanilino)benzoat (hop chét a6) va sulfonyl
clorua twong tmg & cung cac didu kién nhu cac vi du san xuét déi véi hop chét
A-25, hop chét b2 va hop chat al2. Tuy nhién, trietylamin va DCM khan dugc
st dung 14n luot thay cho pyridin va DMA khan, ma dugc sur dung trong vi du
san xuAt ddi v6i hop chit A-25, dung dich nudc natri hydroxit IM duogc su
dung thay cho lithi hydroxit monohydrat, ma dugc su dung trong vi du san Xuét
ddi v&i hop chit b2, va amin tuong tmg dugc su dung thay cho fert-butoxyamin

hydroclorua, ma dugc st dung trong vi du san xuét déi v6i hop chat al2.
LCMS m/z: 639 [M+H]"

Thoi gian luu gitt HPLC: 0,83 phut (cac diéu kién phan tich C)

[0256] Hop chét cl:

3.4-Diflo-2-(2-flo-4-iodoanilino)-5-[(E)-[(4-

metvlphenyl)sulfonylhvdrazinvliden]metyl]benzamit

[Cong thirc hoa hoc 145]
H,N__O

Sau khi bd sung 4-metylbenzensulfonyl hydrazit (2,21 g, 11,9 mmol)
vao dung dich DMF khan (59 mL) cta axit 3,4-diflo-2-((2-flo-4-
iodophenyl)amino)-5-formylbenzoic (5,00 g, 11,9 mmol), hdn hop dugc khudy
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trong 30 phut ¢ nhiét d6 trong phong. Tiép theo, HOOBt (1,94 g, 11,9 mmol) va
EDC-HCI (2,28 g, 11,9 mmol) duoc bd sung va hdn hgp dugc khudy trong 1,5
gid & nhiét do trong phong. Dung dich MeOH amoniac 7M (3,39 mL, 23,8
mmol) dugc bd sung vao hdn hop phan tmg va khudy dugc tiép tuc trong 30
phut & nhiét do trong phong, sau do chét rin duoc loc ra va dugce ria bang
DMF (30 mL). Axetonitril (90 mL) va axit clohydric 0,1M (90 mL) duoc bd
sung vao phan loc dugc, va chit rin thu duoc dugc rira bang hdn hop long clia

axetonitril/nude dé tao ra hop chét tiéu dé (6,27 g, 90%) 1a chét ran khéng mau.
LCMS m/z: 589 [M+H]"

Thoi gian luu gitt HPLC: 0,90 phut (cac diéu kién phan tich C)

[0257] Hop chat c2:

Axit [2-[( 2,4-Dimetoxyphenvl)metvlamino]pvridin—4-yl]boronic

[Cong thirc héa hoc 146]

Hop chét titu d& duoc tdng hop tir 4-bromo-2-flopyridin ¢ clng cac

diéu kién nhu cac vi du san xuét di véi hop chét a3 va hop chét a4.
LCMS m/z: 289 [M+H]"

- Thot gian luu gitt HPLC: 0,38 phut (cac diéu kién phan tich C)
[0258] Hop chét c4:

5-[(2-Aminopyridin-4-yl)metyl]-3 4-diflo-2-( 2-flo-4-iodoanilino)benzamit

[Cong thuc hoa hoc 147]
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Hop chét tiéu d& dugc téng hop tir 3,4-diflo-2-(2-flo-4-iodoanilino)-5-
[(E)—[(4-metylphenyl)sulfonylhydrazinyliden]metyl]benzarnit (hop chétcl) &
cung cac diéu kién nhu céc vi du san xut dbi v6i hop chét a5 va hop chit a6.
Tuy nhién, axit [2—[(2,4-dimetoxyphenyl)metylamino]pyridin—4—y1]boronic (hop
chét ¢2) duogc sir dung thay cho axit [2-[(2,4-dimetoxyphenyl)metylamino]-
3-flopyridin-4-yl]boronic (hop chét a4), ma dugc st dung trong vi du san Xuét

dbi véi hop chét as.

LCMS m/z: 649 [M+H]"

Thoi gian luu gitt HPLC: 0,71 phut (céac diéu kién phan tich C)
[0259] Hop chat C-1:

3.4-Diflo-2-(2-flo-4-iodoanilino)-5-[[2-( sulfamoylamino)pyridin-4-

yl]metyl]benzamit

[Cong thirc hoa hoc 148]

H,N_ O

N
s 10T
\\S// .
- F |

HN"~ N
7 H

Hop chét tiéu dé dugce tong hop tir 5 -[(2-aminopyridin-4-yl)metyl]-3,4-
diflo-2-(2-flo-4-iodoanilino)benzamit (hop chét c4) va sulfamoy! clorua tuong

mg & cung cac diéu kién nhu vi du san xuat doi véi hop chat A-1.

LCMS m/z: 578 [M+H]"
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Thoi gian luu gitt HPLC: 1,42 phut (céc diéu kién phan tich B)
[0260] Hop chat C-2:

3.4-Diflo-2-(2-flo-4-iodoanilino)-5-[[2-( 2-metoxyetylsulfamoylamino)pyridin-

4-ylImetyl]benzamit

[Cong thirc hoa hoc 149]

H,N__O
' F
0 o0 N7
0 Y
AINNTTN F |
H H L

Hop chét tiéu d& dugc tong hop tir 5-[(2-aminopyridin-4-yl)metyl]-3,4-
diflo-2-(2-flo-4-iodoanilino)benzamit (hop chét c4) va sulfamoyl clorua twong
ung & cung cac diéu kién nhu vi du san xuét déi véi hop chit A-1, ngoai trur la

imidazol duogc st dung thay cho pyridin.

LCMS m/z: 636 [M+H]"

Thoi gian luu gitt HPLC: 1,10 phut (cc diéu kién phan tich A)
[0261] Hop chat C-3:

3.4-Diflo-2-(2-flo-4-iodoanilino)-5-[[2-( metylsulfamoylamino)pyridin-4-

yl]metyl]benzamit

[Cong thirc hoa hoc 150]
H,N_ O

Hop chét tidu dé duoc téng hop tir 5 -[(2-aminopyridin-4-yl)metyl]-
3,4-diflo-2-(2-flo-4-iodoanilino)benzamit (hop chét c4) va sulfamoyl clorua
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tuong (g & cling céc didu kién nhu vi du san xuat doi v6i hop chét A-25.
LCMS m/z: 592 [M+H]"

Thoi gian luu gitt HPLC: 1,08 phut (cac diéu kién phan tich A)

[0262] Hop chat C-4:

3.4-Diflo-2-( 2 -flo-4-iodoanilino)-5-[[2-[[metyl-(metylamino)-0x0-A6-

sulfanyliden] amino|pyridin-4-yl]metyl]benzamit

[Cong thttc hoa hoc 151]

H,N.__O

Hop chit tiéu dé dugc tong hop tir 5-[(2-aminopyridin-4-yl)metyl]-
3,4-diflo-2-(2-flo-4-iodoanilino)benzamit (hop chét c4) va sulfamoyl clorua

twong tmg & ciing cac diéu kién nhu vi dy sin xuat d6i v&i hop chat A-43.
LCMS m/z: 590 [M+H]"

Thoi gian luu gitt HPLC: 0,92 phut (c4c diéu kién phan tich A)

[0263] Hop chét c5:

Axit 5-Etenyl-3.4-diflo-2-( 4-iodo-2-metylanilino)benzoic

[Cong thuc hda hoc 152]

Dung dich THF khan (1,8 ml) cua 4-iodo-2-metylanilin 636 mg, 2,73
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mmol duoc 1am mat t6i —78°C, va sau d6 dung dich THF lithi
bis(trimetylsilyl)amit 1,3M (5,08 mL, 6,60 mmol) dugc bd sung trong subt
khoang thoi gian la 1 gio va hon hop duge khudy trong 1 gi¢. Dung dich THF
khan (3,9 mL) cta axit 2,3 4-triflo-5-vinylbenzoic (460 mg, 2,28 mmol) sau do
duoc bd sung, va hdn hop duge khudy trong 2 gid & 0°C. Nudc va axit
clohydric 2M duoc bd sung vao hon hop phén tng va chiét duoc thuc hién hai
1an véi etyl axetat. Lop hitu co dugce rira béng nude mudi bio hoa, dugc lam
kho trén natri sulfat khan va, sau khi loc hét tac nhan lam kho, dugc c6 & diéu
kién 4p suat giam. Phén con lai thu dugc dugce tao huyén phu va duge rira trong

DCM dé tao ra hop chét tiéu dé (631 mg, 67%) la chét rén mau nau.
LCMS m/z: 416 [M+H]"

Thoi gian luu gitt HPLC: 0,99 phut (cac diéu kién phan tich E)
[0264] Hop chat c6:

Axit 3,4-Diflo-5-formyl-2-( 4-i0do-2-metylanilino)benzoic

[Cong thirc hda hoc 153]
HO.__O
H
N

O
F I

H F

Sau khi bd sung dung dich nudc natri hydro carbonat IM (3,02 mL,
3,02 mmol), natri periodat (1,29 g, 6,03 mmol) va osmi(VIII) oxit dugc tao vi
nang (38,3 mg, 0,015 mmol) vao dung dich THF khan (6,3 mL) ctia axit
5-eteny1—3,4-diﬂo-2—(4-i0do—2-metylanilino)benzoic (hop chét ¢5, 626 mg, 1,51
mmol), hdn hop duoc khudy & nhiét do trong phbng‘ trong 6 gid. Sau d6 sau khi

bd sung etyl axetat vao hdn hop phan tmg, n6 dugc rua bang axit clohydric 1M
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va dung dich nuéc natri thiosulfat 0,2M. Lép hiru co dugce lam kho trén natri
sulfat khan va, sau khi loc hét tAc nhan lam khd, duogc ¢ & diéu kién ap suét
giam. Phan con lai thu duge dugc tao huyén phu va dugc rira trong etyl
axetat/hexan (1/25,42 mL), va chét ran duoc loc hét. Chét rén thu duoc duge
rira bang hexan dé tao ra hop chét tidu dé (558 mg, 89%) la chét ran khong

mau.

LCMS m/z: 418 [M+H]"

Thoi gian luu gitt HPLC: 0,86 phut (cac diéu kién phan tich C)
[0265] Hop chat C-5:

3.4-Diflo-5-[[3-flo-2-( metylsulfamoylamino)pyridin-4-yl]metyl]-2-(4-

jodo-2-metylanilino)benzamit

[Cong thirc hoa hoc 154]
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ZTI

Hop chét tidu dé duoc téng hop tir axit 3,4-diflo-5-formyl-2-(4-iodo-
2-metylanilino)benzoic (hop chét c6) & cling céc diéu kién nhu cac vi du san

xudt di v6i hop chét c1, hop chét a5, hop chét a6 va hop chat A-1.
LCMS m/z: 606 [M+H]"

Thoi gian luu gitt HPLC: 1,20 phut (cac diéu kién phan tich A)
[0266] Hop chét C-6:

N-Xvyclopropyl-3,4-diflo-2-( 2-flo-4-iodoanilino)-5-[[3-

( metvlsulfamoylamino)phenvl]metvl]benzamit
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[Cong thirc hda hoc 155]
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Hop chét tiéu d& dugc tong hop tir axit 3,4-diflo-2-((2-flo-4-
iodophenyl)amino)-5-formylbenzoic & cung cac diéu kién nhu cac vi du san

xut dbi v6i hop chét a2, hop chét 210, hop chit a5 va hop chét A-1.
LCMS m/z: 631 [M+H]"

Thoi gian luu gitt HPLC: 1,70 phut (cac didu kién phan tich B)
[0267] Hop chat d1:

Metyl 5-[( 3—amino-2-ﬂophenyl)metvl]-3,4-diﬂ0—2-(2-ﬂo-4-iodoanilino)benzoat

[Cong thirc hda hoc 156]
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Hop chét tiéu d& dugc téng hop tir metyl 3,4-diflo-2-(2-flo-4-
iodoanilino)-5 -[(E)-[(4-metylphenyl)sulfonylhydrazinyliden]metyl]benzoat
(hop chét a2) & cling cac diéu kién nhu vi dy san xuét dbi véi hop chét a5,
ngoai trir 14 axit (3-amino-2-flophenyl)boronic hydroclorua dugc sir dung thay
cho axit [2-[(2,4-dimetoxyphenyl)metylamino]-3 -flopyridin-4-yl]boronic (hop

chat a4).
LCMS m/z: 531 [M+H]"

Thoi gian luu gitt HPLC: 0,96 phut (cac diéu kién phan tich D)
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[0268] Hop chat d2:

Axit 5-[(3-Amino-2-flophenyl)metyl]-3.4-diflo-2-( 2-flo-4-iodoanilino)benzoic

[Cong thic hoa hoc 157]
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Hop chét tidu dé duoc téng hop tir metyl 5-[(3-amino-2-
ﬂophenyl)metyl]-3,4-diﬂo—2-(2-ﬂo-4—iod0anilino)benzoat (hop chat d1) & cung

cac diéu kién nhu vi du san xuét d6i voi hop chét a7.

LCMS m/z: 517 [M+H]"

Thoi gian luu gitt HPLC: 0,95 phut (cac diéu kién phan tich C)
[0269] Hop chat D-1:

3.4-Diflo-2-( 2-flo-4-iodoanilino)-5-[[2-flo-3-(2-

metoxyetylsulfamoylamino)phenyl] metyl]benzamit

[Cong thirc hoa hoc 158]
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Hop chét tiéu dé dugc tong hop tir axit 5-[(3-amino-2-
ﬂophenyl)metyl]—3,4-diﬂo-2-(2-ﬂo-4-iodoanilino)benzoic (hop chét d2) & cung
cac didu kién nhu céc vi du san xuét d6i v6i hop chét a8 va hop chéat A-1. Tuy
nhién, 4-nitrophenyl sulfamat twrong ng dugc st dung thay cho 4-nitrophenyl

metylsulfamat, ma duogc sir dung trong vi du sén xut dbi véi hop chat A-1.
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LCMS m/z: 653 [M+H]"
Thoi gian luu gitt HPLC: 1,24 phut (cac diéu kién phan tich A)
[0270] Hop chat D-2:

3,4-Diflo-2-(2-flo-4-iodoanilino)-5-[[2-flo-3- [(1-metoxy-2-metylpropan-

2-y)sulfamoylamino]phenyl]metyl]benzamit

[Cong thirc hoa hoc 159]
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Hop chét tiéu dé duoc tong hop tir axit 5-[(3 -amino-2-flophenyl)metyl]-
3,4-diflo-2-(2-flo-4-iodoanilino)benzoic (hop chét d2) & clng cac diéu kién nhu
cac vi du san xuat ddi véi hop chét a8 va hop chat A-1. Tuy nhién,
4-nitrophenyl sulfamat tuong ing dugc st dung thay cho 4-nitrophenyl

metylsulfamat, ma dugc st dung trong vi du san xuét ddi véi hop chat A-1.
LCMS m/z: 681 [M+H]"

Thoi gian luu gitt HPLC: 1,35 pht (cac diéu kién phan tich A)

[0271] Hop chét D-3:

3.,4-Diflo-2-(2-flo-4-iodoanilino)-5 -[[2-flo-3-[[(2R)-oxolan-2-

Vl]metylsulfamovlamino]phenyl]metvl]benzamit

[Cong thirc hda hoc 160]
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Hop chét tiéu dé dugc tong hop tir axit 5-[(3-amino-2-
ﬂophenyl)metyl]-3,4-diﬂo—2-(2—ﬂo-4—i0doanilino)benzoic (hop chét d2) & cing
céc diéu kién nhu céac vi du san xut dbi v6i hop chét a8 va hop chat A-1. Tuy
nhién, 4-nitrophenyl sulfamat twong Gmg duoc st dung thay cho 4-nitrophenyl

metylsulfamat, ma dugc sir dung trong vi du san xut dbi v6i hop chat A-1.
LCMS m/z: 679 [M+H]"

Thoi gian luu gitt HPLC: 1,27 phut (céac diéu kién phan tich A)

[0272] Hop chat D-4:

5-[13-( Etylsulfonylamino)-2-flophenyl]metyl]-3 A4-diflo-2-(2-flo-4-

iodoanilino)benzamit

[Cong thirc hda hoc 161]
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Hop chét tiéu dé duoc téng hop tir axit 5-[(3 -amino-2-flophenyl)metyl]-
3 ,4-diflo-2-(2-flo-4-iodoanilino)benzoic (hop chat d2) & clng cac diéu kién nhu
céc vi du san xuét ddi véi hop chét a8 va hop chit A-25. Tuy nhién, sulfonyl
clorua tuong tmg duoc str dung thay cho metylsulfamoyl clorua, ma dugc s
dung trong vi du san xuét dbi voi hop chit A-25. Pyridin dugc st dung 1a dung

mdi trong bude sulfonamit hoa.

LCMS m/z: 608 [M+H]"

Thoi gian luu gitt HPLC: 1,26 phut (cac diéu kién phan tich A)
[0273] Hop chat D-5:

3 ,4-Diﬂo—2—(2—ﬂo-4-i0d0anilin0)—5—[[2-ﬂ0—3 -(2-
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metoxyetylsulfonylamino)phenyl]metyl]benzamit

[Cong thirc hoa hoc 162]
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Hop chét tiéu d& dugc tong hop tir axit 5-[(3-amino-2-
ﬂophenyl)metyl]—3,4-diﬂo-2-(2—ﬂ0—4-iodoanilino)benzoic (hop chit d2) & cung
cac diéu kién nhu cac vi du san xut dbi véi hop chét a8 va hop chat A-25. Tuy
nhién, sulfonyl clorua tuong tmg dugc sir dung thay cho metylsulfamoyl clorua,
ma dugc st dung trong vi du san xut déi v6i hop chat A-25. Pyridin dugc str

dung 1a dung mai trong budc sulfonamit hoa.

LCMS m/z: 638 [M+H]"

Thoi gian luu gitt HPLC: 1,67 phut (cac diéu kién phan tich B)
[0274] Hop chat D-6:

N-Xyclopropyl-3,4-diflo-2-(2-flo-4-iodoanilino)-5-[ [2-flo-3-

(metylsulfamoylamino)phenyl]metyl]benzamit

[Cong thirc hda hoc 163]
H

N (@)
V H F
N
2 L1 @L
F F

Hop chit tiéu dé dugc tong hop tir axit 5-[(3-amino-2-
ﬂophenyl)metyl]—3,4-diﬂo-2-(2-ﬂo-4-iodoanilino)benzoic (hop chét d2) va

amin tuong tng & cung cac diéu kign nhu cac vi du san xuat doi voi hop chat
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a8 va hop chat A-1.

LCMS m/z: 649 [M+H]"

Thoi gian luu gitt HPLC: 1,71 phut (cac diéu kién phan tich B)
[0275] Hop chét D-7:

N-Xyclopropyl-3.4-diflo-2-( 2-flo-4-iodoanilino)-5-[[2-flo-3-

( sulfamoylamino)phenyl]metyl]benzamit

[Cong thirc hda hoc 164]
H

N.__O
VARG
N
2 CICLTCL
HZN/S\N F |
H o F F

Hop chét tiéu d& dugc tong hop tir axit 5-[(3-amino-2-
ﬂophenyl)metyl]-3,4—diﬂo—2-(2-ﬂo-4-i0doanilino)benzoic (hop chét d2) va
amin tuong Gmg & cung cac diéu kién nhu cac vi du san xuét déi v6i hop chét
a8 va hop chit A-1. Tuy nhién, 4-nitrophenyl sulfamat tuong Ung dugc st dung
thay cho 4-nitrophenyl metylsulfamat, ma duogc sur dung trong vi du san Xuét
dbi véi hop chat A-1.

LCMS m/z: 635 [M+H]"
Thoi gian luu gitt HPLC: 1,65 phut (c4c diéu kién phan tich B)
[0276] Hop chat D-8:

N-Xvyclopropyl-5-[[3-( etylsulfonvlamino)-Z-ﬂophenyl]metyl] -3 4-diflo-

2-(2-flo-4-iodoanilino)benzamit

[Cong thirc hoa hoc 165]
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Hop chét tidu d2 dugc tdng hop tir axit 5-[(3-amino-2-flophenyl)metyl]-
3,4-diflo-2-(2-flo-4-iodoanilino)benzoic (hop chét d2) va amin tuong tmg &
cung cac diéu kién nhu céc vi du san xuét ddi véi hop chét a8 va hop chat A-25.
Tuy nhién, sulfonyl clorua twong tmg dugc st dung thay cho metylsulfamoyl
clorua, ma dugc st dung trong vi du san xuat dbi véi hop chat A-25. Pyridin

duoc str dung 13 dung moi trong budce sulfonamit hoa.

LCMS m/z: 648 [M+H]"

Thoi gian luu gitt HPLC: 1,77 pht (cac diu kién phan tich B)
[0277] Hop chat D-9:

3 4-Diflo-2-(2-flo-4-iodoanilino)-5-[[2-flo-3-[(1-

metylxyclobutyl)sulfamoylamino] phenyl]metyl]benzamit

[Cong thirc hoa hoc 166]
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Hop chét tidu dé duoc téng hop tir axit 5-[(3-amino-2-
ﬂophenyl)metyl]-3,4—diﬂ0-2-(2-ﬂo-4-iod0anilino)benzoic (hop chit d2) & cung
cac diéu kién nhu céc vi du san xuét d6i véi hop chét a8 va hop chét A-1. Tuy
nhién, 4-nitrophenyl sulfamat tuong ing dugc su dung thay cho 4-nitrophenyl

metylsulfamat, ma dugc sur dung trong vi du san xuét d6i v6i hop chat A-1.
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LCMS m/z: 663 [M+H]"
Thoi gian luu gitt HPLC: 0,95 phut (cac diéu kién phan tich C)
[0278] Hop chit D-10:

N-Xvyclopropyl-3.4-diflo-2-( 7-flo-4-iodoanilino)-5-[[2-flo-3-[(1-

metlevclobutyl)sulfamoylamino]phenyl]metvl]benzamit

[Cong thitc hoa hoc 167]
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Hop chét tiéu dé duoc tong hop tlr axit 5-[(3-amino-2-
ﬂophenyl)metyl]-3,4-diﬂo-2—(2—ﬂo-4-i0d0anilino)benzoic (hop chét d2) va
amin tuong Gmg & cung cac diéu kién nhu cac vi du san xuét déi voi hop chét
a8 va hop chit A-1. Tuy nhién, 4-nitrophenyl sulfamat tuong tmg dugc su dung
thay cho 4-nitrophenyl metylsulfamat, ma duoc st dung trong vi du san Xuét

dbi véi hop chat A-1.

LCMS m/z: 703 [M+H]"

Thoi gian luu gitt HPLC: 1,01 phut (cac diéu kién phan tich C)
[0279] Hop chat D-11:

3.4-Diflo-2-( 2-flo-4-iodoanilino)-5-[[2-flo-3-

(metylsulfamoylamino)phenyl|metyl] -N-metoxybenzamit

[Cong thirc hda hoc 168]
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Hop chét tidu d& duoc tong hop tlr axit 5-[(3-amino-2-flophenyl)metyl]-
3,4-diflo-2-(2-flo-4-iodoanilino)benzoic (hop chét d2) va amin tuong tmg &
cung cac diéu kién nhu cac vi du san xuét d6i véi hop chét a8 va hop chat A-1.
Tuy nhién, trietylamin dugc st dung thay cho DIPEA, ma dugc st dung trong
vi du sén xuét dbi v6i hop chét a8.

LCMS m/z: 639 [M+H]"
Thoi gian Ivu gitt HPLC: 1,62 phut (cac diéu kién phan tich B)
[0280] Hop chat D-12:

3 4-Diflo-2-(2-flo-4-iodoanilino)-5-[[2-flo-3 _(sulfamoylamino)phenyl]metyl]-

N-metoxybenzamit

[Cong thirc hoa hoc 169]
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Hop chét tidu dé dugc téng hop tlr axit 5-[(3—aminé-Z-ﬂophenyl)metyl]-
3,4-diflo-2-(2-flo-4-iodoanilino)benzoic (hop chit d2) va amin tuong tmg &
cung cac diéu kién nhu céc vi du san xut d6i véi hop chit a8 va hop chat A-1.
Tuy nhién, trietylamin duoc st dung thay cho DIPEA, ma dugc stir dung trong
vi du san xuét dbi véi hop chét a8, va 4-nitrophenyl sulfamat tuong tmg dugc
st dung thay cho 4-nitrophenyl metylsulfamat, ma dugc st dung trong vi du

san xuét déi voi hop chat A-1.
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LCMS m/z: 625 [M+H]"
Thoi gian Iuu gitt HPLC: 0,81 phut (cac diéu kién phan tich C)
[0281] Hop chat D-13:

3.4-Diflo-2-(2-flo-4-iodoanilino)-5-[[2-flo-3-[(1-

metylxyclobutyl)sulfamoylamino]phenyl]metyl] -N-metoxybenzamit

[Cong thirc hda hoc 170]

N._O
NA
0 q F
N
Qe ﬁl
F F

Hop chét tidu dé duoc tong hop tir axit 5-[(3 -amino-2-flophenyl)metyl]-
3,4-diflo-2-(2-flo-4-iodoanilino)benzoic (hop chét d2) va amin tuong ng &
cung cac diéu kién nhu céc vi du san xuét dbi véi hop chét a8 va hop chit A-1.
Tuy nhién, trietylamin dugc str dung thay cho DIPEA, ma dugc su dung trong
vi du san xuét d6i véi hop chét a8, va 4-nitrophenyl sulfamat tuong tng dugc
str dung thay cho 4-nitrophenyl metylsulfamat, ma duoc st dung trong vi du

san xuét ddi véi hop chat A-1.

LCMS m/z: 693 [M+H]"

Thoi gian luu gitt HPLC: 0,95 phut (cac diéu kién phan tich C)
[0282] Hop chat D-14:

2-(4-Xyclopropyl-2-floanilino)-3 4-diflo-5-[[2-flo-3-

( metylsulfamovlamino)phenyl]metvl]benzamit

[Cong thirc hoa hoc 171]
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Hop chét tieu d& duoc tong hop tir metyl 5-[(3-amino-2-
flophenyl)metyl]-3,4-diflo-2-(2-flo-4-iodoanilino)benzoat (hop chét d1) & cing
cac diéu kién nhu céac vi du san xuét ddi voi hop chét a9, hop chét a7, hop chét
a8 va hop chét A-25. Tuy nhién, dung dich nuge natri hydroxit 1M duoc st
dung thay cho lithi hydroxit monohydrat, ma duoc st dung trong vi dy san xuét

dbi véi hop chit a7.

LCMS m/z: 523 [M+H]"

Thoi gian luu gitt HPLC: 1,58 phit (cac diéu kién phan tich B)
[0283] Hop chat D-15:

N-Xyclopropyl-2-(4-xyclopropyl-2-floanilino)-3 4-diflo-5-[[2-flo-3-

( metylsulfamoylamino)phenyl]metyl]benzamit

[Cong thirc hda hoc 172]
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Hop chét tiéu @& duoc téng hop tir metyl 5-[(3-amino-2-
ﬂophenyl)metyl]-3,4—diﬂo—2—(2-ﬂ0-4—iodoanilino)benzoat (hop chat d1) & cung
cac diéu kién nhu cac vi du san xuat déi véi hop chét a9, hop chit a7, hop chét
a8 va hgp chit A-25. Tuy nhién, dung dich nudc natri hydroxit 1M dugc su
dung thay cho lithi hydroxit monohydrat, ma duogc su dung trong vi du san xuét

d6i v6i hop chét a7, va amin tuong Ung dugc st dung thay cho dung dich
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MeOH amoniac 7M, ma duoc st dung trong vi du san xuét dbi véi hop chat a8.
LCMS m/z: 563 [M+H]"

Thoi gian luu gitt HPLC: 1,68 phut (cac diéu kién phan tich B)

[0284] Hop chat D-16:

2-(4-Xyclopropyl-2-floanilino)-3.4-diflo-5-[[2-flo-3-

( metylsulfamoylamino)phenyl]metyl]-N-metoxybenzamit

[Cong thirc hda hoc 173]
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Hop chét tidu dé dugc tong hop tir metyl 5-[(3-amino-2-
flophenyl)metyl]-3,4-diflo-2-(2-flo-4-iodoanilino)benzoat (hop chét d1) & cling
céc didu kién nhu céc vi du san xuat dbi v6i hop chét a9, hop chit a7, hop chét
a8 va hop chit A-25. Tuy nhién, dung dich nuéc natri hydroxit 1M duoc su
dung thay cho lithi hydroxit monohydrat, ma dugc su dung trong vi du san xuét
d6i v&i hop chét a7, va amin tuong tmg dugc s dung thay cho dung dich

MeOH amoniac 7M, ma dugc st dung trong vi du san xuét dbi véi hop chét a8.
LCMS m/z: 551 [M—H]"

Thoi gian luu gitt HPLC: 0,85 phut (cac diéu kién phan tich C)

[0285] Hop chét E-1:

5-[13-( Etylsulfonylamino)-2-flophenyl]metyl]-3 4-diflo-2-(2-flo-4-

iodoanilino)-N-metoxybenzamit

[Cong thic hda hoc 174]
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Hop chit tiéu dé duoc téng hop tir metyl 5-[(3-amino-2-
flophenyl)metyl]-3,4-diflo-2-(2-flo-4-iodoanilino)benzoat (hop chéat d1) va
sulfonyl clorua twong tmg & cung cac diéu kién nhu c4c vi du san xuét dbi véi
hop chét A-25, hop chét b2 va hop chat al2. Tuy nhién, pyridin dugc sir dung la
dung méi trong budc sulfonamit hoa. Pong thoi, amin tuong tng dugc su dung
thay cho fert-butoxyamin hydroclorua, ma dugc st dung trong vi du san xuét
dbi v6i hop chat al2.

LCMS m/z: 638 [M+H]"
Thoi gian luu gitt HPLC: 1,68 phut (cac diéu kién phan tich B)
[0286] Hop chat E-2:

5-[[3-(Etylsulfonylamino)-2-flophenyl]metyl]-3 4-diflo-2-(2-flo-4-iodoanilino)-

N-[(2-metylpropan-2-yl)oxy]benzamit

[Cong thitc hoa hoc 175]
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Hop chét tieu d& duoc téng hop tir metyl 5-[(3-amino-2-
ﬂophenyl)metyl]-3,4-diﬂ0-2—(2—ﬂ0-4-iodoanilino)benzoat (hop chét d1) va
sulfonyl clorua twong ung & cung cac diéu kién nhu cic vi du san xuét ddi véi
hop chat A-25, hop chét b2 va hop chét al2. Tuy nhién, pyridin duogc st dung 1a

dung méi trong budc sulfonamit hoa.
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LCMS m/z: 680 [M+H]"
Thoi gian luu gitt HPLC: 1,80 phut (cac diéu kién phan tich B)
[0287] Hop chat E-3:

3.4-Diflo-2-(2-flo-4-iodoanilino)-5-[[2-flo-3-[[1-

(metoxymetyl)xyclopropyl] sulfonylamino]phenylimetyl] -N-metoxybenzamit

[Cong thirc hda hoc 176]
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Hop chét tieu d& duoc téng hop tir metyl 5-[(3-amino-2-
ﬂophenyl)metyl]-3,4-diﬂ0-2-(2-ﬂ0-4-iodoanilino)benzoat (hop chét d1) va
sulfonyl clorua tuong ing & cung cac didu kién nhu cac vi du san xuat dbi voi
hop chat A-25, hop chét b2 va hop chit al2. Tuy nhién, pyridin dugc sir dung la
dung mdi trong budc sulfonamit hoa. Pong thoi, amin tuong ung duge st dung
thay cho tert-butoxyamin hydroclorua, ma dugc str dung trong vi du san xudt
dbi v6i hop chéat al2.

LCMS m/z: 694 [M+H]"
Thoi gian luu gitt HPLC: 1,74 phut (cac diéu kién phén tich B)
[0288] Hop chét E-4:

3.4-Diflo-2-( 2-flo-4-iodoanilino)-5-[[2-flo-3-[[1-

(metoxymetyl)xyclopropyl] sulfonylamino]phenyl]metyl]-N-[( 2-metylpropan-2-

v])oxy]benzamit

[Cong thitc hoa hoc 177]
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Hop chét tiéu dé duoc téng hop tir metyl 5-[(3-amino-2-
ﬂophenyl)metyl]-3,4-diﬂo—2-(2-ﬂ0—4-iodoanilino)benzoat (hop chéat d1) va
sulfonyl clorua twong Uimg & cung cac diéu kién nhu céac vi du san xuét d6i véi
hop chét A-25, hop chét b2 va hop chit al2. Tuy nhién, pyridin duge st dung la
dung méi trong budc sulfonamit hoa.

LCMS m/z: 736 [M+H]"
Thoi gian luu gitt HPLC: 1,87 phut (céac diéu kién phan tich B)
[0289] Hop chat E-5:

3.4-Diflo-2-( 2-flo-4-iodoanilino)-5-[[2-flo-3-[(1-

metylxyclopropyl)sulfonylamino]phenvl]metyl] -N-metoxybenzamit

[Cong thitc héa hoc 178]
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Hop chit tiéu dé duogc tong hop tir metyl 5-[(3-amino-2-
ﬂophenyl)metyl]-3,4-diﬂo-2-(2-ﬂ0-4-iodoanilin0)benzoat (hop chét d1) va
sulfonyl clorua twong Gng & cung cac diéu kién nhu céc vi du san xut dbi véi
hop chat A-25, hop chét b2 va hop chat al2. Tuy nhién, pyridin dugc sir dung la
dung moi trong budc sulfonamit hoa. Pdng thoi, amin tuong ung dugc sir dung
thay cho fert-butoxyamin hydroclorua, ma dugc st dung trong vi du san xuét

dbi véi hop chét al2.
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LCMS m/z: 664 [M+H]"
Thoi gian luu gitt HPLC: 1,73 phut (cac diéu kién phan tich B)
[0290] Hop chét E-6:

3.4-Diflo-2-(2-flo-4-iodoanilino)-5-[[2-flo-3-[(1- -

metylxyclopropyl)sulfonylamino]phenyl]Jmetyl]-N-[( 2-metylpropan-2-

yvDoxy]benzamit

[Cong thirc hoa hoc 179]

F F

Hop chét tidu dé dugc tong hop tir metyl 5-[(3-amino-2-

flophenyl)metyl]-3,4-diflo-2-(2-flo-4-iodoanilino)benzoat (hop chét d1) va

174/314

sulfonyl clorua twong img & cung cac diéu kién nhu cac vi du san xuat doi voi

hop chit A-25, hop chat b2 va hop chét al2. Tuy nhién, pyridin duoc su dung la

dung méi trong budc sulfonamit hoa.

LCMS m/z: 706 [M+H]"

Thoi gian luu gitt HPLC: 1,86 phut (cac diéu kién phan tich B)
[0291] Hop chat E-7:

3.4-Diflo-2-(2-flo-4-iodoanilino)-5-[[2-flo-3-

( metylsulfamoylamino)phenyl]metyl]benzamit

[Cong thirc hoa hoc 180]
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Hop chét tidu dé duoc tong hop tir metyl 5-[(3-amino-2-
flophenyl)metyl]-3,4-diflo-2-(2-flo-4-iodoanilino)benzoat (hop chét d1) & cing
céc didu kién nhu cac vi du san xuat ddi voi hop chat A-25, hop chat b2 va hop
chét a12. Tuy nhién, pyridin dugc str dung 1a dung mdi trong buéce sulfamit
héa. Dong thoi, amin tuong tmg dugc st dung thay cho tert-butoxyamin
hydroclorua, ma dugc st dung trong vi du san xuét ddi voi hop chét al2.
LCMS m/z: 609 [M+H]"

Thoi gian lwu gitt HPLC: 1,23 phut (cc diéu kién phan tich A)
[0292] Hop chatell:

tert-Butyl N-[[3-[[5-carbamoyl-2,3-diflo-4-( 2-flo-4-iodoanilino)phenyl]metyl]-

2-flophenyl]sulfamoyl] carbamat

[Cong thic hoa hoc 181]
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Hop chét tieu d& duoc téng hop tir metyl 5-[(3-amino-2-
ﬂophenyl)metyl]-3,4-diﬂ0-2-(2—ﬂo—4—iodoani1'mo)benzoat (hop chat dl) va
sulfamoyl clorua tuong Gmg & cung cac diéu kién nhu cac vi du san xuét dbi voi
hop chét A-25, hop chit b2 va hop chét a12. Tuy nhién, pyridin dugc st dung la
dung mdi trong budc sulfamit hoa. Pdng thoi, amin tuong Gmg dugc st dung

thay cho fert-butoxyamin hydroclorua, ma duoc sir dung trong vi du san xuét
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dbi véi hop chat al2.

LCMS m/z: 695 [M+H]"

Thoi gian luu gitt HPLC: 0,74 phut (cac diéu kién phan tich D)
[0293] Hop chat E-8:

3.4-Diflo-2-(2-flo-4-iodoanilino)-5-[[2-flo-3-

(sulfamoylamino)phenyl]metyl]benzamit

[Cong thirc hda hoc 182]

H,N__O

F F

Hop chét tidu d& duoc téng hop tir fert-butyl N-[[3-[[5-carbamoyl-
2,3-diﬂ0-4-(2-ﬂo-4-iodoanilino)phenyl]metyl]-2-ﬂophenyl]su1famoyl]
carbamat (hop chit e11) & ciing céc diéu kién nhu vi du san xuét ddi v6i hop

chét b9.

LCMS m/z: 595 [M+H]"

Thoi gian luu gitt HPLC: 1,17 phut (cac diéu kién phan tich A)
[0294] Hop chat E-9:

2-(2-Clo-4-iodoanilino)-5-[[3-( etylsulfonylamino)-2-flophenyl]metyl]-3.4-

diflo-N-metoxybenzamit

[Cong thirc hda hoc 183]
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Hop chét tiéu dé duogc tdng hop tir metyl 5-[(2-amino-3 -flopyridin-
4-y)metyl]-2-(2-clo-4-iodoanilino)-3,4-diflobenzoat (hop chit b14) va sulfonyl
clorua tuong tmg & cung cac diéu kién nhu cac vi du san xuét déi voi hop chét
A-25, hop chét b2 va hop chét a12. Tuy nhién, pyridin duoc sir dung 12 dung
moi trong budc sulfonamit hoa. DPdng thoi, amin twong tng dugc st dung thay
cho tert-butoxyamin hydroclorua, ma dugc str dung trong vi du san xuét d6i voéi

hop chét al2.

LCMS m/z: 654 [M+H]"

Thoi gian luu gitt HPLC: 1,75 pht (cac diéu kién phan tich B)
[0295] Hop chat E-10:

2-(2-Clo-4-iodoanilino)-5-[[3-( etylsulfonylamino)-2-flophenylmetyl]-3.4-

diflo-N-[(2-metylpropan-2-yl)oxy]benzamit

[Cong thitc hoa hoc 184]
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Hop chét tiéu d& duoc téng hop tir metyl 5-[(2-amino-3 -flopyridin-
4-yl)metyl]-2-(2-clo-4-iodoanilino)—3,4-diﬂ0benzoat (hop chét b14) va sulfonyl
clorua tuong ng & cung cac diéu kién nhu cic vi du san xuét déi voi hop chét
A-25, hop chét b2 va hop chét a12. Tuy nhién, pyridin dugc st dung 1a dung
mdi trong budc sulfonamit hoa. Ddng thoi, amin twong ung dugc su dung thay
cho tert-butoxyamin hydroclorua, ma dugc su dung trong vi du san xuat d6i voi

hop chatal2.

LCMS m/z: 696 [M+H]*
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Thoi gian luu gitt HPLC: 1,87 phut (cac diéu kién phan tich B)
[0296] Hop chat E-11:

2-(2-Clo-4-iodoanilino)-5-[[3~( etylsulfonylamino)-2-flophenyl]metyl]-3.4-

diflobenzamit

[Cong thirc hoa hoc 185]
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Hop chét tiéu d& dugc téng hop tir metyl 5-[(2-amino-3-flopyridin-
4-yl)metyl]-2-(2-clo-4-iodoanilino)-3,4-diflobenzoat (hop chét b14) va sulfonyl
clorua tuong tmg & cung cac diéu kién nhu cac vi du san xuét déi voi hop chét
A-25, hop chat b2 va hop chét a12. Tuy nhién, pyridin dugc st dung la dung
mdi trong budc sulfonamit hoa. Pdng thoi, amin twong Gng dugc st dung thay
cho fert-butoxyamin hydroclorua, ma dugc st dung trong vi du san xuét d6i vé6i

hop chét al2.

LCMS m/z: 624 [M+H]"

Thoi gian luu gitt HPLC: 1,73 phut (cac diéu kién phan tich B)
[0297] Hop chit el7:

Metyl 5-[(3-amino-2-flophenyl)metyl]-2-( 7-clo-4-iodoanilino)-3.4-diflobenzoat

[Cong thirc hda hoc 186]
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Hop chét tiéu d duge tdng hop tir metyl 2-(2-clo-4-iodoanilino)-
3 ,4—diﬂ0-5—[(E)—[(4-metylphenyl)sulfonylhydrazinyliden]metyl]benzoat (hop
chét b12) & ciing cac didu kién nhu vi du san xuét d6i v6i hop chét a5, ngoai trir
14 axit (3-amino-2-flophenyl)boronic hydroclorua dugc sir dung thay cho axit
[2-[(2,4-dimetoxyphenyl)metylamino]-3 -flopyridin-4-yl]boronic (hop chét a4)
va DIPEA duoc str dung thay cho kali carbonat.
LCMS m/z: 547 [M+H]"
Thoi gian luu gitt HPLC: 1,13 pht (cac diéu kién phan tich C)
[0298] Hop chat E-12:

2-(2-Clo-4-iodoanilino)-5-[[3-( xyclopropylsulfamoylamino)-2-

flophenyllmetyl]-3,4-diflo-N-[( 2-metylpropan-2-yl)oxy|benzamit

[Cong thirc hoa hoc 187]
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Hop chét tiéu dé duoc téng hop tir metyl 5-[(3-amino-2-
ﬂophenyl)metyl]-2—(2-clo-4-iod0anilino)—3,4—diﬂobenzoat (hop chat el7) va
4-nitrophenyl sulfamat twong tmg ¢ cung cac diéu kién nhu cac vi du san Xuat

d6i v6i hop chét A-1, hop chét b2 va hop chét al2.

LCMS m/z: 723 [M+H]*

Thoi gian luu gitt HPLC: 1,87 phut (cac diéu kién phan tich B)
[0299] Hop chét e20:

Metvl 3.4-diflo-2-( 2-flo-4-iodoanilino)-5-[[2-flo-3-

(metansulfonamit)phenyl]metyl]benzoat
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[Cong thitc hoa hoc 188]
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Hop chét tiéu dé dugc tong hop tir metyl 5-[(3-amino-2-
ﬂophenyl)metyl]—3,4-diﬂo—2-(2-ﬂo-4-iodoanilino)benzoat (hop chét d1) va
sulfonyl clorua tuong img & cung cac diéu kién nhu vi du san xuét d6i v6i hop

chét A-25, ngoai trir 1a pyridin dugc st dung la dung moi.
LCMS m/z: 609 [M+H]"

Thoi gian luu gitt HPLC: 1,01 phut (céac diéu kién phan tich C)
[0300] Hop chat E-13:

3,4-Diflo-2-(2-flo-4-iodoanilino)-5-[[2-flo-3-

(metansulfonamit)phenyl]metyl]benzamit

[Céng thite héa hoc 189)]
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Lithi hydroxit monohydrat (7,9 mg, 0,19 mmol) duoc bd sung vao dung
dich hén hop ctia metyl 3,4-diflo-2-(2-flo-4-iodoanilino)-5-[[2-flo-3-
(metansulfonamit)phenyl]metyl]benzoat (hop chét €20, 23,0 mg, 0,038 mmol)
trong THF (0,7 mL) va nudc (0,3 mL), va hdn hop duoc khudy & nhiét do trong
phong trong 2 gio. Hon hop phan tng dugc ¢6 & didu kién 4p suat giam, va sau
d6 axit clohydric 1M (0,76 mL) duoc bd sung va hon hop dugce c6 thém ¢ didu
kién 4p sut giam. Sau d6 sau khi bd sung HOOBt (9,3 mg, 0,057 mmol) va
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EDC-HCI (10,9 mg, 0,057 mmol) vao dung dich DMF khan (0,3 mL) cua hén
hop thu duoc, hon hep thu duoc dugc khudy & nhiét do trong phong trong 3
gio. Sau do6 sau khi b sung dung dich MeOH amoniac 7M (22 pL, 0,15 mmol)
& 0°C, khudy duoc tiép tuc trong 30 phat. Dung dich nudce axit trifloaxetic 10%
(1 mL) duogc bd sung vao hon hgp phan tmg, ma sau d6 dugce tinh ché bang sic
ky c6t d4o pha (dung dich nude axit formic 0,1%/dung dich axetonitril axit
formic 0,1%) d tao ra hop chét tiéu d& (19,7 mg, 97%) la chét ran khong mau.
LCMS m/z: 594 [M+H]"

Thoi gian luu gitt HPLC: 1,61 phut (cac diéu kién phan tich B)

[0301] Hop chat E-14:

5-113-( chlopropvlmetylsulfonylamino)—Z-ﬂophenyl]metyl]-3 JA-diflo-2-

(2-flo-4-i0doanilino)benzamit

[Cong thirc hoa hoc 190]
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Hop chét tiéu dé dugc tong hop tir metyl 5-[(3-amino-2-
flophenyl)metyl]-3,4-diflo-2-(2-flo-4-iodoanilino)benzoat (hop chat d1) va
sulfonyl clorua tuong ng & cung cac didu kién nhu c4c vi du san xuét dbi véi
hop chit A-25 va hop chét E-13. Tuy nhién, pyridin dugc sir dung 13 dung moi
trong budc sulfonamit hoa.

LCMS m/z: 634 [M+H]"

Thoi gian luu gitt HPLC: 1,72 phut (cac diéu kién phén tich B)

[0302] Hop chét E-15:
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3.4-Diflo-5-[[2-flo-3-( 3-ﬂopropylsulfonvlamino)phenyl]metvl]—2—( 2-flo-

4-iodoanilino)benzamit

[Cong thirc hoa hoc 191]
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Hop chét tiéu d& duoc tong hop tir metyl 5-[(3-amino-2-
ﬂophenyl)metyl]—3,4-diﬂo-2—(2—ﬂo—4-iodoanilino)benzoat (hop chét d1) va
sulfonyl clorua twong Gmg & cung cac diéu kién nhu cac vi du san xut dbi véi
hop chit A-25 va hop chét E-13. Tuy nhién, DCM khan dugc st dung thay cho
DMA khan, ma duoc su dung trong vi du san xuét déi véi hop chat A-25.
LCMS m/z: 640 [M+H]"

Thoi gian luu gitt HPLC: 1,67 phut (cac diéu kién phan tich B)
[0303] Hop chat E-16:

3.4-Diflo-2-( 2-flo-4-iodoanilino)-5-[[2-flo-3-[(1-

metleyclopropvl)sulfonvlamino]phenvl]metvl]benzamit

[Cong thirc hoa hoc 192]
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Hop chét tiéu d& dugc tong hop tir metyl 5-[(3-amino-2-
ﬂophenyl)metyl]-3,4—diﬂo-2—(2—ﬂo-4-iodoanilino)benzoat (hop chat d1) va

sulfonyl clorua tuong tmg 6 cing céac diéu kién nhu cac vi dy san xuat doi vl
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hop chit A-25 va hop chét BE-13. Tuy nhién, pyridin dugc st dung la dung mdi

trong budc sulfonamit hoa.

LCMS m/z: 634 [M+H]"

Thoi gian luu gitt HPLC: 1,72 phut (céac diéu kién phan tich B)
[0304] Hop chat E-17:

3 4-Diflo-2-(2-flo-4-iodoanilino)-5-[[2-flo-3-(2-

metylpropylsulfonvlamino)phenyl]metvl]benzamit

[Cong thirc hoa hoc 193]
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Hop chét tiéu d& dugc tong hop tir metyl 5-[(3-amino-2-
ﬂophenyl)metyl]-3,4-diﬂo—2-(2-ﬂo-4-iod0anilin0)benzoat (hop chét d1) va
sulfonyl clorua twong ting & cung cac diéu kién nhu céc vi du san xut dbi véi
hop chét A-25 va hop chét E-13. Tuy nhién, pyridin duoc sir dung la dung moi
trong budc sulfonamit hoa.

LCMS m/z: 636 [M+H]"
Thoi gian luu gitt HPLC: 1,77 phut (cac diéu kién phan tich B)
[0305] Hop chat E-18:

3.4-Diflo-2-(2-flo-4-iodoanilino)-5-[[2-flo-3-

( propylsulforwlamino)phenyl]metyl]benzamit

[Cong thirc hda hoc 194]
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Hop chét tiéu d& dugc téng hop tir metyl 5-[(3-amino-2-
ﬂophenyl)metyl]-3,4-diﬂo-2—(2-ﬂ0—4-iodoanilino)benzoat (hop chét d1) va
sulfonyl clorua tuong Gmg & cung cac diéu kién nhu céc vi du san xuét dbi véi
hop chat A-25 va hop chét E-13. Tuy nhién, pyridin duoc sir dung la dung moi
trong budc sulfonamit hoa.

LCMS m/z: 622 [M+H]"
Thoi gian luu gitt HPLC: 1,72 phut (céac diéu kién phan tich B)
[0306] Hop chat E-19:

3.4-Diflo-2-(2-flo-4-iodoanilino)-5-[[2-flo-3-[[1-

(metoxymetyl)xyclopropyl] sulfonylamino]phenyl]metyl]benzamit

[Cong thirc hoa hoc 195]
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Hop chét tiéu @& duoc téng hop tir metyl 5-[(3-amino-2-
ﬂophenyl)metyl]-3,4-diﬂo-2-(2—ﬂo-4-iodoanilino)benzoat (hop chét d1) va
sulfonyl clorua twong mg & cung cac diéu kién nhu céc vi du san xuét d6i véi
hop chat A-25 va hop chét E-13. Tuy nhién, pyridin dugc st dung la dung moi

trong budc sulfonamit hoa.

LCMS m/z: 664 [M+H]"
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Thoi gian luu gitt HPLC: 1,73 phut (céc diéu kién phan tich B)
[0307] Hop chéat E-20:

5-113-( Xyclobutylsulfonylamino)-2-flophenyljmetyl]-3 4-diflo-2-(2-flo-4-

iodoanilino)benzamit

[Cong thirc hoa hoc 196]
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Hop chét tiéu dé duoc tong hop tir metyl 5-[(3-amino-2-
flophenyl)metyl]-3,4-diflo-2-(2-flo-4-iodoanilino)benzoat (hop chét d1) va
sulfonyl clorua twong Gmg & cung cac diéu kién nhu céc vi du san xuét dbi véi
hop chit A-25 va hop chét B-13. Tuy nhién, pyridin dugc st dung 1a dung moi

trong budc sulfonamit hoa.

LCMS m/z: 634 [M+H]"

Thoi gian luu gitt HPLC: 1,73 pht (cac diéu kién phan tich B)
[0308] Hop chat E-21:

3.4-Diflo-2-(2-flo-4-iodoanilino)-5-[[2-flo-3( oxetan-3-

vlsulfonylamino)phenyl]metyl]benzamit

[Cong thirc hda hoc 197]
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Hop chét tieu @ duoc téng hop tir metyl 5-[(3-amino-2-
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ﬂophenyl)metyl]—3,4-diﬂo—2-(2-ﬂo-4—iodoanilino)benzoat (hop chét d1) va
sulfonyl clorua tuong Gmg & cing cac diéu kién nhu céc vi du san xuét dbi voi
hop chét A-25 va hop chét E-13. Tuy nhién, pyridin dugc su dung la dung moi

trong budc sulfonamit hoa.

LCMS m/z: 636 [M+H]"

Thoi gian luu gitt HPLC: 1,61 phut (cac diéu kién phan tich B)
[0309] Hop chat E-22:

5-[13-( XVclopropylsulfonylamino)-2—ﬂophenvl]metyl]-3 .4-diflo-2-(2-flo-

4-iodoanilino)benzamit

[Cong thirc hoa hoc 193]
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Hop chét tiéu d& dugc tong hop tir metyl 5-[(3-amino-2-
ﬂophenyl)metyl]-3,4-diﬂo-2-(2-ﬂ0-4-iodoanilino)benzoat (hop chét d1) va
sulfonyl clorua twong Gmg & cung cac diéu kién nhu céac vi du san xuét ddi véi
hop chét A-25 va hop chét E-13. Tuy nhién, pyridin dugc st dung la dung moi
trong budc sulfonamit hoa.

LCMS m/z: 620 [M+H]"
Thoi gian luu gitt HPLC: 1,68 phut (cac diéu kién phan tich B)
[0310] Hop chat B-23:

3.4-Diflo-2-( 2 -flo-4-iodoanilino)-5-[[2-flo-3-(oxan-4-

Vlsulfonylamino)phenvl]metyl]benzamit
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[Cong thirc hda hoc 199]
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Hop chét tiéu dé dugc tong hop tir metyl 5-[(3-amino-2-
flophenyl)metyl]-3,4-diflo-2-(2-flo-4-iodoanilino)benzoat (hop chét d1) va
sulfonyl clorua trong ng & cung cac diéu kién nhu c4c vi du san xut dbi véi
hop chat A-25 va hop chét E-13. Tuy nhién, trietylamin va DCM khan dugc sir
dung lan luot thay cho pyridin va DMA khan, ma duoc st dung trong vi du san

xuét déi véi hop chat A-25.

LCMS m/z: 664 [M+H]"

Thoi gian luu gitt HPLC: 1,65 phut (céac diéu kién phan tich B)
[0311] Hop chat E-24:

3.4-Diflo-2-(2-flo-4-iodoanilino)-5 -[[2-flo-3-(propan-2-

ylsulfonylamino)phenyl]metyl]benzamit

[Cong thirc hda hoc 200]
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Hop chét tidu dé duoc tong hop tir metyl 5-[(3-amino-2-
ﬂophenyl)metyl]—3,4-diﬂo-2-(2-ﬂ0—4-iodoanilino)benzoat (hop chét d1) va
sulfonyl clorua twong Gmg & cung cac diéu kién nhu céc vi du san xuét dbi véi
hop chat A-25 va hop chét E-13. Tuy nhién, pyridin dugc st dung la dung moi

trong budc sulfonamit hoa.
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LCMS m/z: 622 [M+H]"
Thoi gian luu gitt HPLC: 1,71 phut (cac diéu kién phan tich B)
[0312] Hop chat E-25:

N-Xyclopropyl-3.4-diflo-2-( 2-flo-4-iodoanilino)-5-[[2-flo-3-

(metansulfonamit)phenyl]metyl]benzamit

[Cong thttc hoa hoc 201]
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Hop chét tiéu d& dugc tong hop tir metyl 3,4-diflo-2-(2-flo-4-
iodoanilino)-5-[[2-flo-3 -(metansulfonamit)phenyl]metyl]benzoat (hop chét ¢20)
& cung cac diéu kién nhu céc vi du san xuét d6i véi hop chét b2 va hop chat
al2. Tuy nhién, amin tuong Gng dugc sir dung thay cho fert-butoxyamin

hydroclorua, ma dugc st dung trong vi du san xuét dbi v6i hop chat al2.
LCMS m/z: 634 [M+H]"

Thoi gian luu gitt HPLC: 0,92 phut (cac diéu kién phan tich C)

[0313] Hop chét B-26:

3.4-Diflo-2-( 2-flo-4-iodoanilino)-5-[[2-flo-3-

( metansulfonamit)phenyl]metyl]-N-metoxybenzamit

[Cong thirc hoa hoc 202]
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Hop chét tieu d& dugc tong hop tir metyl 3,4-diflo-2-(2-flo-4-
iodoanilino)-5-[[2-flo-3-(metansul fonamit)phenylJmetyl]benzoat (hop chét 20)
& ciing céc didu kién nhu céc vi du san xuét déi véi hop chat b2 va hop chét
a12. Tuy nhién, amin twong ng dugc sir dung thay cho tert-butoxyamin

hydroclorua, ma dugc sir dung trong vi du san xuét déi véi hop chat al2.
LCMS m/z: 624 [M+H]"

Thoi gian luu gitt HPLC: 0,86 phut (cac diéu kién phan tich C)

[0314] Hop chat F-1:

3.4-Diflo-2-(2-flo-4-iodoanilino)-5-[[3-

( metylsulfamoylamino)phenyl]metyl]benzamit

[Cong thirc hoa hoc 203]
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Hop chét tiéu d& dugc tong hop tir 3,4-diflo-2-(2-flo-4-iodoanilino)-
5-[(E)-[(4-metylpheny1)sulfonylhydrazinyliden]metyl]benzamit (hop chétcl) &
cung cac diéu kién nhu céc vi du san xuét dbi voi hop chét a5 va hop chéat A-25.
Tuy nhién, axit 3-aminophenylboronic dugc st dung thay cho axit
[2-[(2,4-dimetoxyphenyl)metylamino]-3-ﬂopyridin—4-y1]boronic (hop chét a4),
ma dugc st dung trong vi du san xuét d6i véi hop chét a5.

LCMS m/z: 591 [M+H]"
Thoi gian luu gitt HPLC: 0,84 phut (cac diéu kién phén tich C)
[0315] Hop chat F-2:

5-[13-( Etylsulfonylamino)phenyl]metyl]-3 4-diflo-2-(2-flo-4-
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jodoanilino)benzamit

[Cong thirc hda hoc 204]
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Hop chét tiéu dé dugc tong hop tir 3,4-diflo-2-(2-flo-4-iodoanilino)-
5—[(E)—[(4-metylphenyl)sulfonylhydrazinyliden]metyl]benzamit (hop chét c1)
va sulfonyl clorua tuong ing & cung cac diéu kién nhu cac vi du san xuét doi
v6i hop chit a5 va hop chit A-25. Tuy nhién, axit 3-aminophenylboronic dugc
sir dung thay cho axit [2—[(2,4-dimetoxyphenyl)metylamino]-3-ﬂopyridin—
4-yl]boronic (hop chét a4), ma dugc st dung trong vi du san xuét ddi véi hop

chét a5. Pyridin duoc st dung 1a dung moi trong budc sulfonamit hoa.
LCMS m/z: 590 [M+H]"

Thoi gian luu gitt HPLC: 1,26 phut (céc diéu kién phan tich A)

[0316] Hop chat F-3:

3.4-Diflo-2-(2-flo-4-iodoanilino)-5-[[3-(2-

metoxyetylsulfonylamino)phenyl]metyl]benzamit

[Cong thirc hoa hoc 205]
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Hop chét tiéu d& dugc tong hop tir 3,4-diflo-2-(2-flo-4-iodoanilino)-
5-[(E)—[(4—metylpheny1)sulfonylhydrazinyliden]metyl]benzamit (hop chat c1)
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va sulfonyl clorua tuong img & cing cac diéu kién nhu c4c vi du san xuét dbi
voi hop chét a5 va hop chét A-25. Tuy nhién, axit 3-aminophenylboronic dugc
str dung thay cho axit [2-[(2,4-dimetoxyphenyl)metylamino]-3—ﬂopyridin—
4-yl]boronic (hop chét a4), ma duge sir dung trong vi du san xuét déi véi hop

chit a5. Pyridin duge st dung 1a dung mdi trong budc sulfonamit hoa.
LCMS m/z: 620 [M+H]"

Thoi gian Ivu gitt HPLC: 1,65 phut (cac diéu kién phan tich B)

[0317] Hop chat g2:

Axit 2-(4-Xyclopropyl-2-floanilino)-3.4-diflo-5-[[3 -flo-2-

( metylsulfamov1amino)pvridin—4—yl]metvl]benzoic

[Cong thic hoa hoc 206]
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Hop chét tidu dé duoc téng hop tir hydroclorua axit 5-[(2-amino-3-
flopyridin-4- yl)metyl]—3,4-diﬂo-2-(2-ﬂo-4-iodoanilino)benzoic (hop chét a7) &

cung cac diéu kién nhu cac vi du san xuAt dbi v6i hop chéit a9 va hop chat A-1.
LCMS m/z: 525 [M+H]"

Thoi gian luu gitt HPLC: 0,83 phut (cac diéu kién phan tich C)

[0318] Hop chat G-1:

N-Xyclopropyl-2-( 4-xyclopropyl-2-floanilino)-3 4-diflo-5-[[3-flo-2-

( metylsulfamoylamino)pyridin-4-yl] metyl]benzamit

[Cong thic hoa hoc 207]
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Hop chét tiéu dé dugc téng hop tur axit 2-(4-xyclopropyl-2-floanilino)-
3,4-diﬂo-5-[[3—ﬂo-2-(metylsulfamoylamino)pyridin—4—yl]metyl]benzoic (hop

chét g2) & cling céc diéu kién nhu vi du san xuét dbi vai hop chét al0.
LCMS m/z: 564 [M+H]"

Thoi gian luu gitt HPLC: 1,61 phut (céac diéu kién phan tich B)

[0319] Hop chat G-2:

2-(4-Xyclopropyl-2-floanilino)-3.4-diflo-5-[[3 -flo-2-

(metylsulfamoylamino)pyridin-4-yl] metyl]-N-metoxybenzamit

[Cong thirc hoa hoc 208]

Sau khi bd sung O-metylhydroxyamin hydroclorua (6,4 mg, 0,076
mmol), anhydrit propylphosphonic (trime vong) (56 uL, 0,095 mmol) va
trietylamin (27 pL, 0,19 mmol) vao dung dich DMF khan (0,2 mL) cua axit
2-(4-xyclopropyl-2-floanilino)-3,4-diflo-5-[[3 -flo-2-
(metylsulfamoylamino)pyridin—4—yl]metyl]benzoic (hop chét g2, 20 mg, 0,038
mmol), hon hop duoc khudy & nhiét d6 trong phong trong 16 gio. Hon hop
phan ung dugc tinh ché bing séc ky cot dao pha (dung dich nude axit formic
0,1%/dung dich axetonitril axit formic 0,1%) d€ tao ra hop chét tidu dé (14 mg,

66%) 1a chat ran khong mau.
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LCMS m/z: 554 [M+H]"
Thoi gian luu gitt HPLC: 1,53 phut (cac diéu kién phan tich B)
[0320] Hop chat G-3:

2-(4-Bromo-2-floanilino)-3.4-diflo-5 -[[3-flo-2-

(metylsulfamoylamino)pyridin-4-yljmetyl] -N-metoxybenzamit

[Cong thirc hoa hoc 209]

Hop chit tiéu d& duoc téng hop tir hydroclorua axit 5-[(2-amino-3-
ﬂopyridin—4-y1)metyl]—3,4-diﬂo—2—(2—ﬂ0-4—iodoanilino)benzoic (hop chét a7) &
cling chc didu kién nhu céc vi du san xuét doi véi hop chit a21, hop chat A-1 va

hop chéat G-2.

LCMS m/z: 592 [M+H]*

Thoi gian luu gitt HPLC: 1,52 phut (cac diéu kién phén tich B)
[0321] Hop chat G-4:

2-(4-Clo-2-floanilino)-3,4-diflo-5-[[3 -flo-2-(metylsulfamoylamino)pyridin-

4-yllmetyl]-N-metoxybenzamit

[Cong thirc hoa hoc 210]

Hop chét tieu @ duoc tdng hop tir hydroclorua axit 5 -[(2-amino-3-
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ﬂopyridin—4—yl)mety1]-3,4-diﬂ0—2—(2-ﬂo—4-i0doanilino)benzoic (hop chét a7) &
cung céac diéu kién nhu cac vi du san xuét d6i véi hop chét a21, hop chit A-1 va
hop chit G-2. Tuy nhién, ddng(I) clorua dugce str dung thay cho dong(l)

bromua, ma duoc st dung trong vi du san xuét dbi v6i hop chat a21.
LCMS m/z: 548 [M+H]"

Thoi gian luu gitt HPLC: 1,50 pht (cac diéu kién phan tich B)
[0322] Hop chat G-5:

N-Xyclopropyl-2-(4-xyclopropyl-2-floanilino)-3 4-diflo-5-[[3-flo-2-[(1-

metylxvclobutvl)sulfamoylamino]pyridin—4—yl]metyﬂbenzamit

[Cong thtrc hoa hoc 211]
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Hop chét tiéu d& dugc tdng hop tir metyl 5-[(2-amino-3-flopyridin-4-
yl)metyl]-3,4-diflo-2-(2-flo-4-iodoanilino)benzoat (hop chét a6) & cing cac
didu kidn nhu céc vi du san xuét déi voi hop chit a9, hop chét a7, hop chit al2
va hop chét A-1. Tuy nhién, dung dich nudc natri hydroxit 1M dugc su dung
thay cho lithi hydroxit monohydrat, ma dugc sur dung trong vi du san xuét d6i
voi hop chét a7, va trietylamin duoc stt dung thay cho DIPEA, ma dugc su
dung trong vi du san xuét dbi véi hop chét a12. Pdng thoi, amin tuong ing
duoc st dung thay cho tert-butoxyamin hydroclorua, ma duogc st dung trong vi
du san xuét d6i v6i hop chit a12, va 4-nitrophenyl sulfamat twong g dugc st
dung thay cho 4-nitrophenyl metylsulfamat, ma duoc sir dung trong vi du san

xuét déi v6i hop chat A-1.
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LCMS m/z: 618 [M+H]"
Thoi gian luu gitt HPLC: 0,95 phut (cac diéu kién phan tich C)
[0323] Hop chit G-6:

2-(4-Xyclopropyl-2-floanilino)-3.,4-diflo-5-[[3 -flo-2-[(1-

metylxyclobutyl)sulfamoylamino] pyridin-4-yljmetyl] -N-metoxybenzamit

[Cong thic hoa hoc 212]
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Hop chét tiéu d2 duge tdng hop tir metyl 5-[(2-amino-3-flopyridin-4-
yl)metyl]-3,4-diflo-2-(2-flo-4-iodoanilino)benzoat (hop chét a6) & cung cac
didu kién nhu céc vi du san xuét déi v6i hop chét a9, hop chat a7, hop chét al2
va hop chit A-1. Tuy nhién, dung dich nuéc natri hydroxit 1M duoc st dung
thay cho lithi hydroxit monohydrat, ma dugc sir dung trong vi du san xuét d6i
vai hop chét a7, va trietylamin dugc stir dung thay cho DIPEA, ma dugc su
dung trong vi du san xuét dbi véi hop chét a12. Pdng thoi, amin tuong Ung
duoc st dung thay cho fert-butoxyamin hydroclorua, ma dugc str dung trong vi
du san xuét d6i v6i hop chét al2, va 4-nitrophenyl sulfamat tuong ing duoc su
dung thay cho 4-nitrophenyl metylsulfamat, ma duoc st dung trong vi du san

xuét ddi voi hop chat A-1.

LCMS m/z: 608 [M+H]"

Thoi gian luu gitt HPLC: 0,90 phut (cac diéu kién phan tich C)
[0324] Hop chét G-7:

N-Xvyclopropyl-2-( 4-xyclopropyl-2-floanilino)-5-[[2-( etylsulfonylamino)-
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3-flopyridin-4-yl]metyl]-3.4-diflobenzamit

[Cong thirc hoa hoc 213]

Hop chit tiéu dé duoc téng hop tir metyl 5-[(2-amino-3-flopyridin-4-
yl)metyl]-3,4-diflo-2-(2-flo-4-iodoanilino)benzoat (hop chét a6) va sulfonyl
clorua twong ing & cung cac diéu kién nhu c4c vi du san xuét déi voi hop chét
A-25, hop chét a9, hop chét a7 va hop chét al2. Tuy nhién, trietylamin va DCM
khan dugc st dung 1an luot thay cho pyridin va DMA khan, ma dugc st dung
trong vi du san xuét déi véi hop chit A-25, va dung dich nude natri hydroxit
1M duoc str dung thay cho lithi hydroxit monohydrat, ma duoc st dung trong
vi du san xuét d6i véi hop chét a7. Pdng thoi, amin tuong ung dugc st dung
thay cho fert-butoxyamin hydroclorua, ma dugc sir dung trong vi du san xuat

ddi véi hop chét al2.

LCMS m/z: 563 [M+H]"

Thoi gian Iuu gitt HPLC: 0,88 phut (céac diéu kién phan tich C)
[0325] Hop chat G-8:

2-(4-Xyclopropyl-2-floanilino)-5-[[2-( etylsulfonylamino)-3-flopyridin-4-

vllmetyl]-3.4-diflo-N-metoxybenzamit

[Cong thirc hoa hoc 214]

N__o

N~

0 0 N N

\/\\S//\ - \QW
N F
H F

196



52639 197/314

Hop chét tiéu dé duoc téng hop tir metyl 5-[(2-amino-3-flopyridin-4-
yl)metyl]-3,4-diflo-2-(2-flo-4-iodoanilino)benzoat (hop chét a6) va sulfonyl
clorua tuong Gmg ¢ cung cac diéu kién nhu cac vi du san xuét déi véi hop chét
A-25, hop chit a9, hop chét a7 va hop chét a12. Tuy nhién, trietylamin va DCM
khan duoc st dung 14n luot thay cho pyridin va DMA khan, ma duoc sir dung
trong vi du san xuat dbi véi hop chit A-25, va dung dich nudc natri hydroxit
1M duge st dung thay cho lithi hydroxit monohydrat, ma dugc st dung trong
vi du san xuit ddi véi hop chét a7. Dong thoi, amin twong tng dugc st dung
thay cho tert-butoxyamin hydroclorua, ma dugc sir dung trong vi du san xuét

déi voi hop chat al2,

LCMS m/z: 553 [M+H]"

Thoi gian luu gitt HPLC: 0,82 phut (cac diéu kién phan tich C)
[0326] Hop chat G-9:

2-(4-Xyclopropyl-2-floanilino)-3.4-diflo-5-[[3 -flo-2-(metansulfonamit)pyridin-

4-y1lmetyl]-N-metoxybenzamit

[Cong thic hoa hoc 215]
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Hop chét tiéu dé duoc téng hop tir metyl 5-[(2-amino-3-flopyridin-4-
yl)metyl]-3,4-diflo-2-(2-flo-4-iodoanilino)benzoat (hop chét a6) va sulfonyl
clorua tuong g & cung cac diéu kién nhu cac vi du san xut dbi v6i hop chat
A-25, hop chét a9, hop chét a7 va hop chét al2. Tuy nhién, trietylamin va DCM

khan duogc st dung 1an luot thay cho pyridin va DMA khan, ma duoc st dung
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trong vi du san xuét di véi hop chat A-25, va dung dich nudc natri hydroxit
IM duoc st dung thay cho lithi hydroxit monohydrat, ma dugc sir dung trong
vi du san xuat dbi véi hop chét a7. Déng thoi, amin tuong tmg dugc su dung
thay cho fert-butoxyamin hydroclorua, ma dugc s dung trong vi du san Xuét
dbi v6i hop chat al?2.

LCMS m/z: 539 [M+H]"

Thoi gian luu gitt HPLC: 0,79 phut (céac diéu kién phan tich C)

[0327] Hop chathl:

Metyl 5-[(2-amino-3-flopyridin-4-yl)metyl]-2-[4-[3-( 2-etylhexaoxy)-3-

oxopropyllsulfanyl-2-floanilino]-3,4-diflobenzoat

[Cong thirc hda hoc 216]
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Huyén phu ctia metyl 5-((2-amino-3 ~flopyridin-4-yl)metyl)-3,4-diflo-2-
((2-flo-4-iodophenyl)amino)benzoat (hop chét a6, 500 mg, 0,941 mmol),
2-etylhexyl 3-mercaptopropionat (226 mg, 1,04 mmol), Xantphos (109 mg,
0,188 mmol), tris(dibenzylideneaxeton)dipaladi(0) (86 mg, 0,094 mmol) va
DIPEA (0,492 mL, 2,82 mmol) trong 1,4-dioxan (17 mL) dugc khudy trong 1
gio & 110°C. Sau khi bd sung axetonitril vao hdn hop phan Gmg noé dugc loc
bang Celite va phan loc dugc duge cb & didu kién 4p suét giam. Phéan con lai
thu duoc duge tinh ché bang sic ky cot dao pha (dung dich nudc axit formic
0,1%/dung dich axetonitril axit formic 0,1%0) d8 tao ra hop chat tiéu dé (584

mg, quant.) la dau nhét mau vang.
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LCMS m/z: 622 [M+H]"
Thoi gian luu gitt HPLC: 1,14 phut (céac diéu kién phan tich G)
[0328] Hop chat h2:

Metyl 5-[(2-amino-3-flopyridin-4-yl)metyl]-2- [4-(diflometylsulfanyl)-2-

floanilino]-3.4-diflobenzoat

[Cong thitc hoa hoc 217]

0._.0

Dung dich metanol (9 mL) ctia metyl 5-[(2-amino-3-flopyridin-4-
ylmetyl]-2-[4-[3-(2-etylhexaoxy)-3 -oxopropyl]sulfanyl-2-floanilino]-3,4-
diflobenzoat (hop chit h1, 584 mg, 0,939 mmol) dugc lam mat td1 0°C, va sau
d6 dung dich metanol natri metoxit 25% (1,29 mL, 5,64 mmol) dugc bb sung
va hon hop dugc khudy trong 3 gio & nhiét do trong phong. Dietyl
(bromodiflometyl)phosphonat (1,00 g, 3,76 mmol) sau d6 duoc bd sung & 0°C,
va hon hop duge khudy trong 10 phut & nhiét d6 trong phong. Hon hop phan
tmg dugc lam mat t6i 0°C, dung dich metanol natri metoxit 25% (1,29 mL,
5,64 mmol) va dietyl (bromodiflometyl)phosphonat (1,51 g, 5,64 mmol) duogc
bd sung, va hén hop dugc khudy trong 20 phut ¢ nhiét do trong phong. Hoén
hop phan tmg dugc 1am mat téi 0°C, axit formic (0,213 mL, 5,64 mmol) duoc
bd sung, va hoén hop dugc c6 & didu kién 4p suét giam. Phan con lai thu dugc
duoc tinh ché bang sc ky cot ddo pha (dung dich nude axit formic 0,1%/dung
dich axetonitril axit formic 0,1%) dé tao ra hop chét tiéu dé (195 mg, 43%) 1a

chat ran khong mau.
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LCMS m/z: 488 [M+H]"
Thoi gian luu gitt HPLC: 0,81 phut (cac diéu kién phan tich G)
[0329] Hop chit h3:

5-[(2-Amino-3-flopyridin-4-yl)metyl]-2-[4-( diflometylsulfanyl)-2-

floanilino]-3 4-diflobenzamit

[Cong thirc hoa hoc 218]

H,N__O

Hon hop cuia metyl 5-[(2-amino-3 ~flopyridin-4-yl)metyl]-2-[4-
(diflometylsulfanyl)-2-floanilino]-3,4-diflobenzoat (hop chét h2, 60,0 mg,
0,123 mmol) va dung dich MeOH amoniac 7M (1,80 mL, 12,6 mmol) duogc
khudy trong 6 gio & 85°C trong 6ng han kin st dung binh phan Gng vi song.
Hon hop phan tmg duge ¢d & didu kién 4p suat giam, va phan con lai thu dugce
duoc tinh ché bang sac ky cot déo pha (dung dich nude axit trifloaxetic
0,05%/dung dich axetonitril axit trifloaxetic 0,05%) & tao ra hop chit tidu dé

(53,2 2,91%) 1a diu mau vang.

LCMS m/z: 473 [M+H]"

Thoi gian luu gitt HPLC: 0,63 phut (cac diéu kién phan tich C)
[0330] Hop chat H-1:

2-[4-(Diflometylsulfanyl)-2-floanilino]-3 4-diflo-5-[[3-flo-2-

( mety1sulfamovlamino)pyridin—4—yl]metyl]benzamit

[Cong thirc hoa hoc 219]
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Hop chét tidu @& duoc tong hop tir 5-[(2-amino-3-flopyridin-4-
yl)metyl]-Z-[4-(diﬂometylsulfanyl)—2—ﬂoanilino]—3,4-diﬂobenzamit (hop chét

h3) & cling céc diéu kién nhu vi du san xuat doi voi hop chat A-1.
LCMS m/z: 566 [M+H]"

Thoi gian Ivu gitt HPLC: 1,49 phut (cac diéu kién phan tich B)
[0331] Hop chat h4:

Axit 2-(1-Benzothiophen-5-ylamino)-3 4-diflo-5-formylbenzoic

[Cong thitc hda hoc 220]

HO.__O

Dung dich THF khan (30 mL) cua 2,2.6,6-tetrametylpiperidin (2,53 g,
17,9 mmol) duoc lam mat téi —78°C, dung dich n-butyllithi hexan 1,6M (11,2
mL, 17,9 mmol) duoc bd sung trong mdi truong nito, va hdn hop duoc khudy
trong 5 phiit. Hén hop phan tmg dugce bd sung vao dung dich THF (9,0 mL) cua
axit 2,3,4-triflobenzoic (1,50 g, 8,52 mmol) & —78°C va hén hop duge khqu
trong 10 phut, va sau d6 DMF khan (0,759 mL, 9,80 mmol) dugc bd sung va
khudy duoc tip tuc trong 2 gio & 0°C. Trong binh riéng biét, dung dich THF
(30 mL) ctia benzo[b]thiophenon-5 _amin (1,65 g, 11,1 mmol) dugc lam mat toi
—78°C, va sau d6 dung dich THF lithi bis(trimetylsilyl)amit 1,3M (15,1 mL,

19,6 mmol) va hdn hgp phan img trude duoc bd sung va hon hop thu dugc
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duoc khudy trong 24 gir & nhiét do trong phong. Sau khi bd sung axit clohydric
2M vao hdn hop phan Gng va khudy trong 24 gid, nudc va axit clohydric 2M
dugc bd sung va chiét dugc thuc hién voi etyl axetat. Lép hitu co duoc rua
bé‘mg nuée mudi bio hoa, duoc lam khd trén natri sulfat khan va, sau khi loc hét
tadc nhan lam kho, dugc co & diéu kién ap sut giam. Phin con lai thu dugc
duoc tinh ché bang sic ky cdt dao pha (dung dich nudc axit formic 0,1%/dung
dich axetonitril axit formic 0,1%) dé tao ra hop chét tidu dé (609 mg, 21%) la

chét rdn mau xam.

LCMS m/z: 334 [M+H]"

Thoi gian Iuu gitt HPLC: 0,80 phut (cac diéu kién phan tich C)
[0332] Hop chat h5:

2-(1-Benzothiophen-5-ylamino)-3.4-diflo-5-[(E)-[(4-

metyh:)henvl)sulfonylhydrazinvliden]metyl]benzamit

[Cong thtrc hoa hoc 221]
H,N__O

Sau khi b6 sung HOOBt (595 mg, 3,65 mmol) va EDC-HCI (699 mg,
3,65 mmol) vao huyén phtu DMF khan (9,1 mL) cta axit 2-(1-benzothiophen-
5-ylamino)-3,4-diflo-5-formylbenzoic (hop chit h4, 608 mg, 1,82 mmol), hon
hop dugc khudy trong 1,5 gi& ¢ nhiét d6 trong phong. Dung dich MeOH
amoniac 7M (0,912 mL, 6,38 mmol) sau do duoc bd sung ¢ 0°C va khuéy dugc
tiép tuc trong 30 phit, 4-metylbenzensulfonyl hydrazit (340 mg, 1,82 mmol)

duoc bd sung thém & 0°C, va khuéy duoc tiép tuc trong 16 gio ¢ nhiét do trong
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phong. Sau khi loc hdn hop phan tng, axetonitril (14 mL) va axit clohydric
0,1M (100 mL) dugc bd sung vao phén loc duoc. Chét ran duoc loc va sau d6
duoc rira bing nudce d8 tao ra hop chét tiéu dé (412 mg, 45%) 1a chét rdn mau

nau sang.

LCMS m/z: 501 [M+H]"

Thoi gian Iuu gitt HPLC: 0,83 pht (cac diéu kién phan tich C)
[0333] Hop chat h7:

5-[(2-Amino-3-flopyridin-4-yl)metyl]-2-(1 -benzothiophen-5-ylamino)-3.4-

diflobenzamit

[Céng thirc hoa hoc 222]

H,N__O

Hop chét tiéu dé duoc téng hop tir 2-(1-benzothiophen-5-ylamino)-
3,4-diflo-5-[(E)-[(4 -metylphenyl)sulfonylhydrazinyliden]metyl]benzarnit (hop
chét h5) & cing cc didu kién nhu cac vi dy san xut d6i véi hop chét a5 va hop

chét a6.

LCMS m/z: 429 [M+H]"

Thoi gian Ivu gitt HPLC: 0,57 phut (cac diéu kién phan tich C)
[0334] Hop chat H-2:

2-(1-Benzothiophen-5-ylamino)-3 A4-diflo-5-[[3-flo-2-

( metvlsulfamovlamino)pvridin—4-vl]metyl]benzamit

[Cong thic hoa hoc 223]
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Hop chét tiéu dé duoc tong hop tir 5-[(2-amino-3-flopyridin-4-
yl)metyl]-Z—(l—benzothiophen—S-ylamino)-3,4-diﬂobenzamit (hop chéat h7) &

cing cac didu kién nhu vi du san xuét déi véi hop chat A-1.
LCMS m/z: 522 [M+H]"

Thoi gian lvu gitt HPLC: 1,06 phut (cac diéu kién phan tich A)
[0335] Hop chat hg:

5-[(2-Amino-3-flopyridin-4-yl)metyl]-3 4-diflo-2-[(4-flo-1-benzothiophen-

5-yl)amino]benzamit

[Cong thurc hoa hoc 224]
H,N__O
H F
P @
HNT F S
F F

Dung dich axetonitril khan (0,3 mL) ctia 5 -[(2-amino-3-flopyridin-4-
yl)metyl]-Z—(l-benzothiophen—S-ylamino)—3,4—diﬂobenzamit (hop chét h7, 22
mg, 0,051 mmol) dugc lam mat t61 0°C, va sau do N-flo-N’-
(clometyl)trietylendiamin bis(tetrafloborat) (9,5 mg, 0,027 mmol) duoc bd sung
va hdn hop duge khudy trong 2,5 gio. Tiép theo, N-flo-N’-
(clomety])trietylendiamin bis(tetrafloborat) (8,0 mg, 0,023 mmol) dugc bb sung
va hon hop duge khudy trong 1 gio. Hon hop phén tmg duoc c6 & diéu kién 4ap
suét giam, va phan con lai thu duge dugce tinh ché bang sic ky cot dao pha

(dung dich nudc axit trifloaxetic 0,05%/dung dich axetonitril axit trifloaxetic
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| 0,05%) dé tao ra hop chét tiéu dé (8,0 mg, 35%) la chét rin mau nau.
LCMS m/z: 447 [M+H]"
Thoi gian luu gitt HPLC: 0,61 phut (céac diéu kién phan tich C)
[0336] Hop chat H-3:

3.4-Diflo-2-[( 4-flo-1-benzothiophen-5-yl)amino]-5-[[3-flo-2-

(metylsulfamoylamino)pyridin-4-yl] metyl]benzamit

[Cong thirc hoa hoc 225]

H,N__O

Hop chét tiéu dé dugce tong hop tir 5-[(2-amino-3-flopyridin-4-
yl)metyl]-3,4-diflo-2-[(4-flo-1-benzothiophen-3 -yl)amino]benzamit (hop chét

h8) & cung cac diéu kién nhu vi du san xudt déi véi hop chat A-1.
LCMS m/z: 540 [M+H]"

Thoi gian luu gitt HPLC: 1,10 phut (cac diéu kién phan tich A)
[0337] Hop chét h9:

1.2.3-Triflo-4-[(4-metoxyphenyl)metoxy]benzen

[Cong thic hoa hoc 226]

] Q@Qi

Kali carbonat (9,90 g, 71,6 mmol) va 4-metoxybenzyl clorua (5,55 mL,

40,9 mmol) dugc bd sung vao dung dich axeton khan (101 mL) cua 2,3,4-
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triflophenol (5,05 g, 34,1 mmol), va hdn hop duge khudy trong 8 gitr & 70°C.
Nudc (150 mL) dugc bd sung vao hdn hop phan tng, va chiét duoc thuc hién
v6i etyl axetat. Lp hitu co dugc lam kho trén natri sulfat khan va, sau khi loc
hét thc nhan 1am khé, duoc ¢o & didu kién 4p sudt giam. DMSO (15 mL) va
nude (100 mL) duge bd sung vao phén con lai thu dugc, va chét ran thu duogc
dugc rira dé tao ra hop chét tiéu dé (8,72 g, 95%) la chét rin mau xam.
LCMS m/z: 267 [M—H]"

Thoi gian luu gitt HPLC: 0,92 phut (céac diéu kién phan tich C)

[0338] Hop chat h10:

Axit 2.3.4-Triflo-5-[( 4-metoxyphenyl)metoxy]benzoic

[Cong thirc hoa hoc 227]
HO.__O

@o F
~0 F

Dung dich THF khan (15 mL) cua 2.2.6,6-tetrametylpiperidin (4,15 mL,
24,6 mmol) duoc 1am mat téi —78°C, va sau do6 dung dich lithi
bis(trimetylsilyl)amit hexan 1,6 M (15,4 mL, 24,6 mmol) dugc bd sung trong
modi truong nito va hdn hop duge khuéy trong 10 phut. Hon hop phan ung duoc
bd sung vao dung dich THF khan (15 mL) cua 1,2,3-triflo-4-[(4-
metoxyphenyl)metoxy |benzen (hop chét h9, 3,00 g, 11,2 mmol) & —78°C, va
sau d6 hon hop duge khudy trong 3 gi¢r va duogc khudy tiép trong 30 phut khéac
trong khi bom khi cacbon dioxit. Sau d6 sau khi bd sung axit clohydric 1M (60
mL) vao hdn hop phan tng, chiét duoc thuc hién vdi etyl axetat. Lop hitu co

duoc rira bang nude, duge 1am kho trén natri sulfat khan va, sau khi loc hét tac
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nhan 1am kho, duogc c6 & diéu kién ap suét giam. Phan con lai thu dugc dugc
tinh ché bang séc ky cot ddo pha (dung dich nuéce axit formic 0,1%/dung dich
axetonitril axit formic 0,1%) dé tao ra hop chét tiéu dé (1,32 g, 34%) la chét rén

mau xam.

LCMS m/z: 311 [M—H]”

Thoi gian luu gitt HPLC: 0,80 phut (céac diéu kién phan tich C)
[0339] Hop chat h13:

3,4-Diflo-2-(2-flo-4-iodoanilino)-5-metyl hydroxybenzoat

[Cong thirc hoa hoc 228]
0._0
-
4 F
HO F I
F

Hop chét tieu d& duoc téng hop tir axit 2,3,4-triflo-5-[(4-
metoxyphenyl)metoxy]benzoic (hop chat h10) & cing cac diéu kién nhu céc vi
du san xuét ddi véi hop chét c5, hop chét al va hop chét a6. Tuy nhién, 2-flo-4-
iodoanilin duoc st dung thay cho 4-iodo-2-metylanilin, ma dugc st dung trong
vi du san xuét dbi v6i hop chét ¢5, va THF khan duge st dung thay cho toluen,
ma dugc st dung trong vi du san xuét d6i v6i hop chétal.

LCMS m/z: 424 [M+H]"
Thoi gian luu gitt HPLC: 0,91 phut (cac diéu kién phan tich C)
[0340] Hop chat h14:

Metyl 5-[2-[(2 4-dimetoxyphenyl)metylamino]-3 -flopyridin-4-yl]oxy-3.4-

diflo-2-(2-flo-4-iodoanilino)benzoat
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[Cong thirc hda hoc 229]

_0._0 o

3K,
. /@AM F/ 0 F F |

O
Sau khi bb sung axit [2-[(2,4-dimetoxyphenyl)metylamino]-3-

flopyridin-4-yl]boronic (hop chét a4, 814 mg, 2,66 mmol), cac rdy phén tir 4A
(375 mg), tetrakis(axetonitril)déng(l) hexaflophosphat (495 mg, 1,33 mmol) va
pyridin (0,287 mL, 3,55 mmol) vao dung dich DCM (15 mL) cua 3,4-diflo-2-
(2-flo-4-iodoanilino)-5-metyl hydroxybenzoat (hop chit h13, 375 mg, 0,386
mmol), hdn hop duge khudy trong 2,5 gid & nhiét do trong phong. Tiép theo,
axit [2-[(2,4-dimetoxyphenyl)metylamino]-3 ~flopyridin-4-yl]boronic (hop chat
a4, 231 mg, 0,753 mmol) dugc bd sung va hén hop duoc khudy trong 4 gio.
Sau d6 sau khi bd sung N-axetylxystein (434 mg, 2,66 mmol) vao hon hop
phén ung, khuéy duoc tiép tuc trong 3 gio. Phan chét ran duoc loc hét va dugc
rira bang DCM (10 mL), va phan loc dugce duge c6 6 didu kién 4p suat giam.
Phéan con lai thu duge dugc tinh ché bing sic ky cot dao pha (dung dich nudce
axit formic 0,1%/dung dich axetonitril axit formic 0,1%) dé tao ra hop chét tiéu

d& (168 mg, 28%) 1a bot.

LCMS m/z: 684 [M+H]"

Thoi gian luu gitt HPLC: 1,07 phut (cac diéu kién phan tich C)
[0341] Hop chéat H-4:

3.4-Diflo-2-(2-flo-4-iodoanilino)-5-[3 _flo-2-(metylsulfamoylamino)pyridin-

4-y]]oxybenzamit

[Cong thitc hoa hoc 230]
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Hop chét tiéu dé duoc tong hop tir metyl 5-[2-[(2,4-
dimetoxyphenyl)metylamino]-3-flopyridin-4-yljoxy-3 ,4-diflo-2-(2-flo-4-
iodoanilino)benzoat (hop chit h14) & cliing cac diéu kién nhu céc vi du san Xuét

@61 v&i hop chét a6, hop chat E-13 va hop chat A-1.

LCMS m/z: 612 [M+H]"

Thoi gian Iuu gitt HPLC: 1,55 phut (cac diéu kién phan tich B)
[0342] Hop chat h17:

Axit 5-[[6-[bis[( 4-Metoxyphenyl)metyl]amino]pyridin-2-yl] -hydroxymetyl]-

3.4-diflo-2-(2-flo-4-iodoanilino)benzoic

[Cong thirc hoa hoc 231]
~o
HO.__O
H F
g L
|
N N F |
: J OH F

Dung dich THF khan (12 mL) cta 6-bromo-N,N-bis(4-

~o

metoxybenzyl)pyridin-2-amin (1,22 g, 2,95 mmol) duge 1am mat t6i —40°C, va
sau d6 dung dich THF lithi bis(trimetylsilyl)amit 1,6M (1,85 mL, 2,95 mmol)
duoc bd sung trong moi truong nito va hdn hop duge khudy trong 30 phut. Hon
hop phan tmg duoc bd sung vao dung dich THF khan (2,4 mL) cua axit 3,4-
diﬂ0-2—((2-ﬂo—4-iodophenyl)amino)—5—formylbenzoic (414 mg, 0,984 mmol) &
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~78°C, va khudy dugc tiép tuc trong 20 phut. Sau d6 sau khi bd sung axit
clohydric 1M (2 mL) vao hon hop phan tng, né dugc ¢b & diéu kién 4p suét
giam. Phan con lai thu duge dugc tinh ché bang séc ky cot dao pha (10 mM
dung dich nuéc amoni axetat/ metanol) d8 tao ra hop chat tidu dé (192 mg,

26%) 14 chat rin mau vang.

LCMS m/z: 756 [M+H]"

Thoi gian luu gitt HPLC: 1,06 phut (cac diéu kién phan tich E)
[0343] Hop chat h18:

Axit 5-[(6-Aminopyridin-2-yl)metyl]-3.4-diflo-2( 2-flo-4-iodoanilino)benzoic

[Cong thirc hda hoc 232]

HO.__O

7N\
zT

HoN” N F

Trietylsilan (0,129 mL, 0,810 mmol), axit trifloaxetic (0,520 mL, 6,75
mmol) va trifloaxit metansulfonic (14 L, 0,162 mmol) dugc bd sung vao dung
dich DCM (0,8 mL) cta axit 5-[[6-[bis[(4-metoxyphenyl)metyl] amino|pyridin-
2-yl]—hydroxymetyl]-3,4—diﬂo-2-(2-ﬂ0-4-iodoanilino)benzoic (hop chat h17,
130 mg, 0,162 mmol), va hdn hop duge khudy trong 1 gi¢ & nhiét do trong
phong. Trietylsilan (0,129 mL, 0,810 mmol) va trifloaxit metansulfonic (14 pL,
0,162 mmol) sau d6 dugc bb sung va khudy dugc tiép tuc trong 5 gio ¢ nhiét do
trong phong. Hon hop phan tmg dugc tinh ché bing séc ky cot dao pha (dung
dich nudc axit formic 0,1%/dung dich axetonitril axit formic 0,1%) dé tao ra

hop chit tiéu d& (72,7 mg, 90%) la chat rin mau héng.

LCMS m/z: 500 [M+H]"
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Thoi gian luu gitt HPLC: 0,61 phut (cac diéu kién phan tich C)
[0344] Hop chat H-5:

3.4-Diflo-2-(2-flo-4-i0doanilino)-5-[[6-( metylsulfamoylamino)pyridin-2-

vllmetyl]benzamit
[Cong thirc hoa hoc 233 ]
H,N__O
H F
SN F |
H H

Hop chét tidu dé& duoc tdng hop tir axit 5-[(6-aminopyridin-2-y)metyl]-
3,4-diflo-2-(2-flo-4-iodoanilino)benzoic (hop chit h18) & ciing céc diéu kién

nhu c4c vi du san xuit d6i véi hop chét a8 va hop chét A-1.
LCMS m/z: 592 [M+H]"

Thoi gian luu gitt HPLC: 1,19 phut (cc diéu kién phan tich A)
[0345] Hop chat I-1:

4-Flo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-( metylsulfamoylamino)pyridin-4-

vllmetyl]benzamit

[Cong thirc hoa hoc 234]
H,N__O -

H
N“ N
5P |
/S\ \
H

F F

O

Iz

Hop chat tiéu d& duge tdng hop tir axit 2,4-diflo-5-vinylbenzoic & cung
cac diéu kién nhu céc vi du san xuat ddi voi hop chét ¢5, hop chét c6, hop chét

c1, hop chét a5, hop chét a6 va hop chat A-1. Tuy nhién, 2-flo-4-iodoanilin
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duoc st dung thay cho 4-iodo-2-metylanilin, ma duogc stir dung trong vi du san

xuit déi v6i hop chat c5.

LCMS m/z: 592 [M+H]"

Thoi gian luu gitt HPLC: 1,17 phut (cac diéu kién phan tich A)
[0346] Hop chat I-2:

5-[[2-(Etylsulfamoylamino)-3-flopyridin-4-yljmetyl] -4-flo-2-(2-flo-4-

iodoanilino)benzamit

[Cong thirc héa hoc 235]

HN_O
2 F

N
’
o LT L
/\N/ \N I
H H

F F

Hop chit tiéu dé dugc tong hop tir axit 2,4-diflo-5-vinylbenzoic & cung
céc didu kién nhu céc vi du san xuét dbi voi hop chit ¢35, hop chat c6, hop chét
c1, hop chét a5, hop chét a6 va hop chit A-1. Tuy nhién, 2-flo-4-iodoanilin
duoc st dung thay cho 4-iodo-2-metylanilin, ma duoc st dung trong vi du san
xuét d6i voi hop chét ¢5, va 4-nitrophenyl sulfamat tuong tmg dugc st dung
thay cho 4-nitrophenyl metylsulfamat, ma dugc st dung trong vi du san Xuét
dbi véi hop chat A-1.
LCMS m/z: 606 [M+H]"
Thoi gian luu gitt HPLC: 1,62 phut (cac diéu kién phan tich B)
[0347] Hop chat I-3:

5-112-( Xyclopropylsulfamovlamino)-3—ﬂopyridin—4-y1] metyl]-4-flo-2-(2-flo-

4-jodoanilino)benzamit
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[Cong thirc hoa hoc 236]

\\// \©\

Hop cht tiéu dé duoc téng hop tur axit 2,4-diflo-5-vinylbenzoic & cung
céo didu kién nhu céc vi du san xuét déi véi hop chét 5, hop chét ¢6, hop chét
cl, hop chit a3, hop chét a6 va hop chit A-1. Tuy nhién, 2-flo-4-iodoanilin
duoc str dung thay cho 4-iodo-2-metylanilin, ma dugc st dung trong vi du san
xuit dbi véi hop chét 5, va 4-nitrophenyl sulfamat twong Gng dugc str dung
thay cho 4-nitrophenyl metylsulfamat, ma dugc st dung trong vi du san xuét

ddi voi hop chét A-1.

LCMS m/z: 618 [M+H]"

Thoi gian luu gitt HPLC: 1,64 phut (cac diéu kién phan tich B)
[0348] Hop chét I-4:

4-Flo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-(2-

metoxyetylsulfamoylamino)pvridin—4—Vl]metyl]benzamit

[Cong thirc hda hoc 237]

H->N O
2 ! E
0 0 N N
S N N |
H H [ L

Hop chét tiéu dé duoc tdng hop tir axit 2,4-diflo-5-vinylbenzoic ¢ cung
cac didu kién nhu cac vi du san xuét ddi véi hop chét ¢5, hop chit ¢6, hop chat
cl, hop chét a5, hop chit a6 va hop chit A-1. Tuy nhién, 2-flo-4-iodoanilin

duoc st dung thay cho 4-iodo-2-metylanilin, ma dugc su dung trong vi du san
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xuét déi véi hop chét c5, va 4-nitrophenyl sulfamat tuong tmg dugc su dung
thay cho 4-nitrophenyl metylsulfamat, ma dugc sir dung trong vi du san xuét

dbi voi hop chat A-1.

LCMS m/z: 636 [M+H]"

Thoi gian luu gitt HPLC: 1,19 phut (c4c diéu kién phan tich A)
[0349] Hop chat j1:

Metyl 5-[(2-amino-3-flopyridin-4-yl)metyl]-2-( 2-flo-4-iodoanilino)-1-metyl-6-

oxopyridin-3-carboxylat

[Cong thirc hoa hoc 238]

0._0O

Thionyl clorua (10,6 mL, 145 mmol) dugc bb sung vao huyén phu
DCM (91 mL) cta (2-amino-3-flopyridin-4-yl)metanol (10,3 g, 72,7 mmol)
trong sudt khoang thoi gian la 10 phut, va hdn hop duge khudy trong 65 phut &
nhiét do trong phong. Sau khi loc hdn hop phén tng, chét ran thu dugc dugc
hoa tan trong etyl axetat va dugc rira bang dung dich nudc natri hydro carbonat.
Lép hitu co duge lam kho trén magie sulfat khan va, sau khi loc hét tac nhan
Jam khé, duoc cb & diéu kién 4p suét giam dé tao ra san pham tho ctia 2-amino-

4-(clometyl)-3-flopyridin (10,3 g).

[0350] San phém tho ctia 2-amino-4-(clometyl)-3-flopyridin (3,47 g) va trikali
phosphat (5,00 g, 23,6 mmol) dugc bd sung vao dung dich 1,3-dimetyl-2-
imidazolidinon (39 mL) cua metyl 2-((2-flo-4-iodophenyl)amino)-1-metyl-6-
oxo-1,6-dihydropyridin-3-carboxylat (7,90 g, 19,7 mmol) va tetrabutylamoni
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iodua (0,726 g, 1,97 mmol), va hdn hop duge khudy trong 4 gi & 50°C. Nuéc
dugc bd sung vao hon hop phan tmg va chét rin thu dugc duoc loc hét va dugce
rira bang hon hop 16ng cta axetonitril/nudce d8 tao ra hop chét tiéu dé (10,3 g,

60%).

LCMS m/z: 527 [M+H]"

Thoi gian luu gitt HPLC: 0,63 phut (cac diéu kién phan tich C)
[0351] Hop chat j2:

Axit 5-[(2-Amino-3-flopyridin-4-yl)metyl]-2-( 2-flo-4-iodoanilino)-1-metyl-6-

oxopvyridin-3-carboxylic hydroclorua

[Cong thirc hda hoc 239]
HO.__O
y F
N NQ n
I —_—
HNT N~ !
F O

Hop chit tiéu dé dugc tong hop tir metyl 5-[(2-amino-3-flopyridin-
4-yl)metyl]-2-(2-flo-4-iodoanilino)-1 -metyl-6-oxopyridin-3-carboxylat (hop

chétj1) & cung cac diéu kién nhu vi du san xut dbi v6i hop chat a7.
LCMS m/z: 513 [M+H]"

Thoi gian luu gitt HPLC: 0,76 phut (cac diéu kién phan tich E)
[0352] Hop chat j3:

5-[(2-Amino-3-flopyridin-4-yl)metyl]-2-( 2-flo-4-iodoanilino)-1-metyl-6-

oxopyridin-3-carboxamit

[Cong thirc hoa hoc 240]
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Hop chét tiéu dé dugce tdng hop tir hydroclorua axit 5-[(2-amino-
3-flopyridin-4-yl)metyl]-2-(2-flo-4-iodoanilino)-1 -metyl-6-oxopyridin-
3-carboxylic (hop chat j2) & cling céc diéu kién nhu vi du san xuét d6i v6i hop

chét a8.

LCMS m/z: 512 [M+H]"

Thoi gian luu gitt HPLC: 0,84 phut (cac diéu kién phan tich E)
[0353] Hop chat J-1:

2-(2-Flo-4-iodoanilino)-5-[[3-flo-2-( metylsulfamoylamino)pyridin-4-

vl]metyl]-1-metyl-6-oxopyridin-3-carboxamit

[Cong thirc hoa hoc 241]

H,N__O

Hop chit tiéu dé duoc téng hop tir metyl 5-[(2-amino-3-flopyridin-
4-y1)metyl]-2—(2—ﬂ0—4-iod0anilin0)-1—metyl-6—oxopyridin—3 -carboxamit (hop

chét j3) & cling céc diéu kién nhu vi du san xuat dbi véi hop chit A-25.
LCMS m/z: 605 [M+H]"

Thoi gian luu gitt HPLC: 0,95 phut (cac diéu kién phan tich A)

[0354] Hop chat J-2:

2-(2-Flo-4-iodoanilino)-5-[[3-flo-2-( 2-metoxyetylsulfamoylamino)pyridin-
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4-y]metyl]-1-metyl-6-oxopyridin-3-carboxamit

[Cong thirc hoa hoc 242]

H,N__O
H F
0.0 N7
\\ // | I
/O\/\N,S\N ™ N |
H H o

F
Hop chét tiéu dé dugce tong hop tir hydroclorua axit 5-[(2-amino-

3-ﬂopyridin—4-yl)metyl]—2-(2-ﬂ0-4—iod0anilino)—1—mety1—6-oxopyridin—3—
carboxylic (hop chét j2) & cung céc diéu kién nhu cac vi du san xuét dbi voi
hop chit a8 va hop chét A-1. Tuy nhién, 4-nitrophenyl sulfamat tuong Gng
duoc st dung thay cho 4-nitrophenyl metylsulfamat, ma duoc str dung trong vi
du sén xut dbi voi hop chat A-1.
LCMS m/z: 649 [M+H]"
Thoi gian luu gitt HPLC: 0,97 phut (cac diéu kién phan tich A)
[0355] Hop chit J-5:

N-Xyclopropyl-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-

(metylsulfamoylamino)pyridin-4-yljmetyl]-1 -metyl-6-oxopyridin-3-carboxamit

[Cong thirc hoa hoc 243]
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Hop chét tieu d& duoc téng hop tir hydroclorua axit 5-[(2-amino-
3-ﬂopyridin—4-yl)metyl]-2-(2—ﬂ0-4-iodoanilino)—1—metyl-6—oxopyridin—3—

carboxylic (hop chét j2) va amin tuong img & cung cac diéu kién nhu céc vi du
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san xut déi v6i hop chét a8 va hop chat A-1.

LCMS m/z: 645 [M+H]"

Thoi gian luu gitt HPLC: 1,40 phut (céac diéu kién phan tich B)
[0356] Hop chat J-6:

N-chlopropyl-S-[[2-(Xyclopropylsulfamoylamino)-3 -flopyridin-4-yllmetyl]-

2-(2-flo-4-iodoanilino)-1-metyl-6-oxopyridin-3 -carboxamit

[Cong thitc hda hoc 244]
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Hop chét tiéu dé duoc téng hop tir hydroclorua axit 5-[(2-amino-3-
flopyridin-4-yl)metyl]-2-(2-flo-4-iodoanilino)-1 -metyl-6-oxopyridin-3-
carboxylic (hgp chét j2) va amin tuong ng & cling cac diéu kién nhu cac vi du
san xuit dbi v6i hop chat a8 va hop chit A-1. Tuy nhién, 4-nitrophenyl
sulfamat tuong tng dugc st dung thay cho 4-nitrophenyl metylsulfamat, ma
duoc st dung trong vi du san xuét d6i véi hop chat A-1.

LCMS m/z: 671 [M+H]"
Thoi gian luu gitt HPLC: 1,47 phut (cac diéu kién phan tich B)
[0357] Hop chat J-7:

N-Xvyclopropyl-2-( 2-flo-4-iodoanilino)-5-[[3-flo-2-(2-

metoxvetvlsulfamoylamino)pyridin—4—yl]metvl] -1-metyl-6-oxopyridin-3-

carboxamit

[Cong thirc hoa hoc 245]
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Hop chét tiéu d2 duoc téng hop tir hydroclorua axit 5-[(2-amino-3-
flopyridin-4-yl)metyl]-2-(2-flo-4-iodoanilino)-1 -metyl-6-oxopyridin-3-
carboxylic (hop chét j2) va amin twong Ung & cung cac diéu kién nhu céc vi du
san xuét déi v6i hop chét a8 va hop chit A-1. Tuy nhién, 4-nitrophenyl
sulfamat twong tng duoc st dung thay cho 4-nitrophenyl metylsulfamat, ma
duoc sir dung trong vi du san xuét dbi voi hop chat A-1.

LCMS m/z: 689 [M+H]"
Thoi gian lwu gitt HPLC: 1,43 phut (cac diéu kién phan tich B)
[0358] Hop chat J-8:

2-(2-Flo-4-iodoanilino)-5-[[3-flo-2-( metylsulfamoylamino)pyridin-4-yl]metyl]-

N-metoxy-1-metyl-6-oxopyridin-3 -carboxamit

[Cong thirc hoa hoc 246]

Hop chét tieu d& duoc téng hop tir hydroclorua axit 5-[(2-amino-3-
flopyridin-4-yl)metyl] -2-(2-flo-4-iodoanilino)-1 -metyl-6-oxopyridin-3-
carboxylic (hop chét j2) va amin tuong ing & cung cac diéu kién nhu cac vi du

san xut d6i v6i hop chét al2 va hop chatA-1.

LCMS m/z: 635 [M+H]"
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Thoi gian luu gitt HPLC: 1,29 phut (cac diéu kién phén tich B)
[0359] Hop chat J-9:

2-(2-Flo-4-iodoanilino)-5-[[3-flo-2-( 2-metoxyetylsulfamoylamino)pyridin-4-

vllmetyl]-N-metoxy-1 -metyl-6-oxopyridin-3-carboxamit

[Cong thirc hda hoc 247]

Hop chét tidu d& duoc téng hop tlr hydroclorua axit 5-[(2-amino-3-
flopyridin-4-yl)metyl]-2-(2-flo-4-iodoanilino)-1 -metyl-6-oxopyridin-3-
carboxylic (hop chét j2) va amin twong tmg & cung cac diéu kién nhu cac vi du
san xuét dbi vai hop chéat al2 va hop chit A-1. Tuy nhién, 4-nitrophenyl
sulfamat tuong Gmg dugc st dung thay cho 4-nitrophenyl metylsulfamat, ma
duoc st dung trong vi du san xuét déi véi hop chét A-1.

LCMS m/z: 679 [M+H]"
Thoi gian luu gitt HPLC: 1,31 phut (cac diéu kién phan tich B)
[0360] Hop chét J-10:

2-(2-Flo-4-iodoanilino)-5-[[3-flo-2-( metylsulfamoylamino)pvridin—4—yl]mety&

1-metyl-N-[(2-metylpropan-2-yl)oxy] -6-oxopyridin-3-carboxamit

[Cong thirc hoa hoc 2438]
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Hop chit tiéu dé dugc tdng hop tir hydroclorua axit 5-[(2-amino-3-
flopyridin-4-yl)metyl]-2-(2-flo-4-iodoanilino)-1 -metyl-6-oxopyridin-3-
carboxylic (hop chét j2) & cling cac diéu kién nhu c4c vi du san xut dbi voi

hop chét al2 va hop chat A-1.

LCMS m/z: 677 [M+H]*

Thoi gian luu gitt HPLC: 1,46 phut (cac diéu kién phan tich B)
[0361] Hop chat J-11:

5-[12-( XVclopropvlsulfamoylamino)-3-ﬂopvridin—4—yl]metyl] -2-(2-flo-4-

iodoanilino)-1-metyl-N-[(2-metylpropan-2-yl)oxy] -6-oxopyridin-3-carboxamit

[Cong thtrc hoa hoc 249]

Hop chét tidu dé dugce tdng hop tir hydroclorua axit 5-[(2-amino-3-
flopyridin-4-yl)metyl]-2-(2-flo-4-iodoanilino)-1 -metyl-6-oxopyridin-3-
carboxylic (hop chét j2) & cling céc diéu kién nhu c4c vi du san xut dbi véi
hop chat al2 va hop chét A-1. Tuy nhién, 4-nitrophenyl sulfamat tuong tmg
duoc str dung thay cho 4-nitropheny] metylsulfamat, ma duoc st dung trong vi
du san xuét dbi véi hop chét A-1.

LCMS m/z: 703 [M+H]"
Thoi gian luu gitt HPLC: 1,52 phut (cac diéu kién phan tich B)
[0362] Hop chét J-13:

5-[[2-(XVClopropylsulfamovlamino)—3-ﬂopvridin—4-y1] metyl]-2-(2-flo-4-

iodoanilino)-1-metyl-6-oxopyridin-3 -carboxamit
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[Cong thirc hoa hoc 250]
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Hop chét tiéu dé dugc tong hop tir hydroclorua axit 5-[(2-amino-3-
flopyridin-4-yl)metyl]-2-(2-flo-4-iodoanilino)-1 -metyl-6-oxopyridin-3-
carboxylic (hgp chét j2) & cliing cac diéu kién nhu c4c vi du san xuét ddi véi
hop chét a8 va hop chét A-1. Tuy nhién, 4-nitrophenyl sulfamat twong ung
duoc st dung thay cho 4-nitrophenyl metylsulfamat, ma dugc su dung trong vi
du sén xut dbi véi hop chét A-1.

LCMS m/z: 631 [M+H]"
Thoi gian luu gitt HPLC: 1,37 phut (cac diéu kién phan tich B)
[0363] Hop chat J-14:

5-112-( Etylsulfamoylamino)-3-flopyridin-4-yljmetyl]-2-( 2-flo-4-i0odoanilino)-1-

metyl-6-oxopyridin-3-carboxamit

[Cong thirc hda hoc 251]
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Hop chét tidu d& duoc téng hop tir hydroclorua axit 5-[(2-amino-3-
ﬂopyridin—4—yl)metyl]-2—(2-ﬂo—4-iodoanilino)—1—mety1—6-oxopyridin—3-
carboxylic (hop chét j2) & cling céc diéu kién nhu c4c vi du san xuét ddi véi
hop chét a8 va hop chét A-1. Tuy nhién, 4-nitrophenyl sulfamat tuong mg

duoc stt dung thay cho 4-nitrophenyl metylsulfamat, ma dugc sir dung trong vi
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du san xuat d6i véi hop chat A-1.

LCMS m/z: 619 [M+H]"

Thoi gian luu gitt HPLC: 1,35 phut (cac diéu kién phén tich B)
[0364] Hop chat J-15:

2-(2-Flo-4-iodoanilino)-5-[[3-flo-2-[(1-

metylxyclobutyl)sulfamoylamino]pyridin-4-yl]metyl]-1 -metyl-6-oxopyridin-3-

carboxamit
[Cong thirc hda hoc 252]
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Hop chit tiéu dé duoc téng hop tir hydroclorua axit 5-[(2-amino-3-
flopyridin-4-yl)metyl]-2-(2-flo-4-iodoanilino)-1 -metyl-6-oxopyridin-3-
carboxylic (hop chat j2) & cling cac diéu kién nhu cac vi du san xuét dbi véi
hop chat a8 va hop chit A-1. Tuy nhién, 4-nitrophenyl sulfamat tuong tmg
duoc st dung thay cho 4-nitrophenyl metylsulfamat, ma dugc s dung trong vi
du san xut dbi véi hop chét A-1.

LCMS m/z: 659 [M+H]"
Thoi gian luu gitt HPLC: 0,77 phut (céac diu kién phan tich C)
[0365] Hop chat J-3:

2-(4-Xyclopropyl-2-floanilino)-5-[[3-flo-2-( metylsulfamoylamino)pyridin-4-

vllmetyl]-1-metyl-6-oxopyridin-3 -carboxamit

[Cong thirc hoa hoc 253]
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Hop chét tieu d& dugc tong hop tir metyl 5-[(2-amino-3-flopyridin-4-
yDmetyl]-2-(2-flo-4-iodoanilino)-1 -metyl-6-oxopyridin-3-carboxamit (hop chét
j3) ¢ cung cac diéu kién nhu cac vi du san xut dbi véi hop chét a9 va hop chét

A-1.

LCMS m/z: 519 [M+H]"

Thoi gian luu gitt HPLC: 1,31 phut (cac diéu kién phan tich B)
[0366] Hop chat J-4:

2-(4-Xyclopropyl-2-floanilino)-5-[[2-( xyclopropylsulfamoylamino)-3-

ﬂopyridin—4-y1]metyl]—1-metvl-6—oxopvridin—3-carboxamit

[Cong thirc hoa hoc 254]
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Hop chét tiéu dé duoc téng hop tir metyl 5-[(2-amino-3-flopyridin-4-
yDmetyl]-2-(2-flo-4-iodoanilino)-1 -metyl-6-oxopyridin-3-carboxamit (hop chit
j3) ¢ cung cac diéu kién nhu céc vi du san xuét dbi véi hop chét a9 va hop chét
A-1. Tuy nhién, 4-nitrophenyl sulfamat tuong ting duoc st dung thay cho
4-nitrophenyl metylsulfamat, ma dugc st dung trong vi du san xuét d6i véi hop

chat A-1.

LCMS m/z: 545 [M+H]"
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Thoi gian luu gitt HPLC: 1,37 phut (cac diéu kién phan tich B)
[0367] Hop chétj12:

Axit 5-[[2-(Etylsulfonylamino)pyridin-4-yl]metyl]-2-( 2-flo-4-iodoanilino)-

1-metyl-6-oxopyridin-3-carboxylic

[Céng thirc héa hoc 255]
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Hop chit tiéu dé duogc téng hop tir 2-amino-4-(hydroxymetyl)pyridin ¢
clng céc didu kién nhu cac vi du san xuét d6i véi hop chét j1, hop chit A-25 va
hop chéat a7. Tuy nhién, sulfonyl clorua twong tng duoc st dung thay cho
metylsulfamoyl clorua, ma duoc st dung trong vi du san xut ddi vé6i hop chét

A-25. Pyridin dugc st dung 1 dung méi trong budc sulfonamit hoa.
LCMS m/z: 587 [M+H]"

Thoi gian luu gitt HPLC: 0,64 phut (cac diéu kién phan tich C)
[0368] Hop chat J-12:

5-[[2-(Etylsulfonylamino)pyridin-4-yljmetyl] _2-(2-flo-4-iodoanilino)-1-metyl-

6-oxopyridin-3-carboxamit

[Cong thttc hoa hoc 256]
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Dung dich DMF (85 pL) ctia axit 5 -[[2-(etylsulfonylamino)pyridin-
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4-yl]metyl]-2-(2—ﬂ0—4-iodoanilino)—1-metyl-6-0xopyridin-3—carboxylic (hop
chétj12, 10 mg, 0,017 mmol) va amoni clorua (2,74 mg, 0,051 mmol) duoc
1am mat t6i 0°C, va sau d6 HATU (13,0 mg, 0,034 mmol) va DIPEA (17,9 pL,
0,102 mmol) dugc bb sung va hdn hop dugce khudy qua dém & nhiét do trong
phong. Hon hop phan mg duge tinh ché bang sic ky ct dao pha (dung dich
nuéc axit formic 0,1%/dung dich axetonitril axit formic 0,1%) dé tao ra hop
chét tidu dé (7,2 mg, 29%) 14 chat rin khong mau.

LCMS m/z: 586 [M+H]"

Thoi gian luu gitr HPLC: 1,24 phat (cac diéu kién phan tich B)

[0369] Hop chat k1:

Metyl 2-(2-flo-4-iodoanilino)-5-formyl-1 -metyl-6-oxopyridin-3-carboxylat

[Cong thirc hda hoc 257]
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Sau khi bd sung (clometylen)dimetyliminium clorua (168 mg, 1,31
mmol) vao dung dich axetonitril (2,7 mL) cua metyl 2-((2-flo-4-
iodophenyl)amino)-1-metyl-6-oxo-1,6-dihydropyridin-3 -carboxylat (132 mg,
0,328 mmol), hén hop duoc khudy trong 1,5 gio & nhiét d6 trong phong. Nude
duoc bd sung vao hdn hop phan tng, khudy dugc tiép tuc trong 30 phut, va sau
d6 chét rén duoc loc hét dé tao ra hop chat tiéu dé (108 mg, 76%).

LCMS m/z: 431 [M+H]"

Thoi gian Iuu gitt HPLC: 0,80 phut (cac diéu kién phan tich C)

[0370] Hop chat k4:
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Metyl 5-[(3-amino-2-flophenyl)metyl]-2-( 2-flo-4-iodoanilino)-1-metyl-6-

oxopyridin-3-carboxylat

[Cong thirc hda hoc 258]
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Hop chét tidu dé dugc téng hop tir metyl 2-(2-flo-4-iodoanilino)- 5-
formyl-1-metyl-6-oxopyridin-3-carboxylat (hop chét k1) & cling céc diéu kién
nhu céc vi du san xudt dbi v6i hop chat a2, hop chét a5 va hop chét a6. Tuy
nhién, 2-nitrobenzen-1-sulfonohydrazit dugc sur dung thay cho
4-metylbenzensulfonyl hydrazit, ma dugc st dung trong vi du san xut dbi véi
hop chét a2. Dong thoi, axit [2-flo-3-[(2-metylpropan-2-
yl)oxycarbonylamino]phenyl]boronic va DIPEA dugc su dung lan luot thay
cho axit [2-[(2,4-dimetoxyphenyl)metylamino]-3 ~flopyridin-4-yl]boronic (hop
chét a4) va kali carbonat, ma dugc st dung trong vi du san xuét dbi véi hop

chét a5.

LCMS m/z: 526 [M+H]"

Thoi gian luu gitt HPLC: 0,90 phut (cac diéu kién phan tich C)
[0371] Hop chat K-1:

2-(2-Flo-4-iodoanilino)-5-[[2-flo-3-( metylsulfamoylamino)phenyl]jmetyl]-

1-metyl-6-oxopyridin-3-carboxamit

[Cong thirc hoa hoc 259]
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Hop chét tidu dé duoc tong hop tir metyl 5-[(3-amino-2-
flophenyl)metyl]-2-(2-flo-4-iodoanilino)-1 -metyl-6-oxopyridin-3-carboxylat
(hop chét k4) & cling céc diéu kién nhu céc vi du san xuét d6i v6i hop chét b2,

hop chit a8 va hop chat A-1.

LCMS m/z: 604 [M+H]"

Thoi gian luu gitt HPLC: 1,37 phut (cac diéu kién phan tich B)
[0372] Hop chat K-2:

5-[[3-(Etylsulfamoylamino)-2-flophenyl]metyl]-2-( 2-flo-4-iodoanilino)-1-

metyl-6-oxopyridin-3-carboxamit

[Cong thirc hoa hoc 260]
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Hop chét tiéu d& dugc téng hop tir metyl 5-[(3-amino-2-
flophenyhmetyl]-2-(2-flo-4-iodoanilino)-1 -metyl-6-oxopyridin-3-carboxylat
(hop chit k4) & cing céc diéu kién nhu cac vi du san xuét d6i véi hop chit b2,
hop chat a8 va hop chét A-1. Tuy nhién, 4-nitrophenyl sulfamat twong tmg
duogc st dung thay cho 4-nitrophenyl metylsulfamat, ma duoc st dung trong vi

du san xuét dbi v6i hop chat A-1.

LCMS m/z: 618 [M+H]"
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Thoi gian luu gitt HPLC: 1,41 phat (cac diéu kién phan tich B)
[0373] Hop chat K-3:

5-[[3-(Xyclopropylsulfamoylamino)-2-flophenyl]metyl]-2-(2-flo-4-

iodoanilino)-1-metyl-6-oxopyridin-3-carboxamit

[Cong thirc hda hoc 261]
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Hop chét tiéu dé duoc téng hop tir metyl 5-[(3-amino-2-
flophenyl)metyl]-2-(2-flo-4-iodoanilino)- 1-metyl-6-oxopyridin-3 -carboxylat
(hop chét k4) & ciing céc didu kién nhu céc vi du san xut déi véi hop chét b2,
hop chét a8 va hop chit A-1. Tuy nhién, 4-nitrophenyl sulfamat twong ing
duoc st dung thay cho 4-nitrophenyl metylsulfamat, ma dugc sir dung trong vi
du san xuat d6i voi hop chat A-1.
LCMS m/z: 630 [M+H]"
Thoi gian luu gitt HPLC: 1,43 phut (cac diéu kién phan tich B)
[0374] Hop chat K-4:

N-Xyclopropyl-2-(2-flo-4-iodoanilino)-5-[[2-flo-3-

(metylsulfamoylamino)phenyl]metyl]-1-metyl-6 -oxopyridin-3-carboxamit

[Cong thirc hoa hoc 262]
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Hop chét tiéu dé dugc tong hop tir metyl 5-[(3-amino-2-
ﬂophenyl)metyl]-2—(2—ﬂ0-4—iodoanilino)-1—metyl—6-0xopyridin—3-carboxylat
(hop chit k4) & cling céc didu kién nhu cac vi du san xuét dbi voi hop chit b2,

hop chat al0 va hop chét A-1.

LCMS m/z: 644 [M+H]"

Thoi gian luu gitt HPLC: 1,48 phut (cac diéu kién phan tich B)
[0375] Hop chit K-5:

N-Xyclopropyl-5-[[3-( xyclopropylsulfamoylamino)-2-flophenyljmetyl]-2-

(2-flo-4-iodoanilino)-1-metyl-6-oxopyridin-3-carboxamit

[Cong thirc hda hoc 263]

H
N___O -
H
o got
Y |
AN/S\N N |
H H F o)

Hop chét tiéu dé dugc téng hop tir metyl 5-[(3-amino-2-
flophenyl)metyl]-2-(2-flo-4-iodoanilino)-1 -metyl-6-oxopyridin-3-carboxylat
(hop chit k4) & cing céc diéu kién nhu cac vi du san xuét dbi véi hop chit b2,
hop chét al0 va hop chit A-1. Tuy nhién, 4-nitrophenyl sulfamat twong ung
duoc st dung thay cho 4-nitrophenyl metylsulfamat, ma dugc st dung trong vi
du san xuét d6i véi hop chét A-1.

LCMS m/z: 670 [M+H]"
Thoi gian luu gitt HPLC: 1,53 phut (cac diéu kién phan tich B)
[0376] Hop chat K-13:

N-Xvyclopropyl-5-[[3-( etylsulfamoylamino)-Z—ﬂophenyl]metyl]—2-( 2-flo-4-

iodoanilino)-1-metyl-6-oxopyridin-3-carboxamit
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[Cong thirc hda hoc 264]
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Hop chét tiéu dé dugc tong hop tir metyl 5-[(3-amino-2-
flophenyl)metyl]-2-(2-flo-4-iodoanilino)-1-metyl-6-oxopyridin-3 -carboxylat
(hop chit k4) & ciing céc didu kién nhu cdc vi du san xuét dbi véi hop chat b2,
hop chét al0 va hop chit A-1. Tuy nhién, 4-nitrophenyl sulfamat twong tng
duoc st dung thay cho 4-nitrophenyl metylsulfamat, ma dugc sur dung trong vi
du san xuét di v&i hop chét A-1.

LCMS m/z: 658 [M+H]"
Thoi gian Iuu gitt HPLC: 1,52 phut (cac diéu kién phan tich B)
[0377] Hop chét K-6:

2-(2-Flo-4-iodoanilino)-5-[[2-flo-3-[(1-

metylxyclopropyl)sulfonylamino]phenyl]metyl]-1 -metyl-6-oxopyridin-3-

carboxamit
[Cong thirc hoa hoc 265]
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Hop chét tieu d& duoc tdng hop tir metyl 5-[(3-amino-2-
flophenyl)metyl]-2-(2-flo-4-iodoanilino)-1 -metyl-6-oxopyridin-3-carboxylat
(hop chit k4) va sulfonyl clorua tuong tmg & cung cac diéu kién nhu céc vi du

san xuét déi v&i hop chit A-25, hop chét b2 va hop chat a8. Tuy nhién, pyridin
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duoc st dung 12 dung méi trong bude sulfonamit hoéa.

LCMS m/z: 629 [M+H]"

Thoi gian luu gitt HPLC: 1,48 phut (cac didu kién phan tich B)
[0378] Hop chét K-7:

2-(2-Flo-4-iodoanilino)-5-[[2-flo-3-[(1-

metylxyclopropyl)sulfonylamino]phenylmetyl]-N-metoxy-1 -metyl-6-

oxopyridin-3-carboxamit

[Cong thirc hda hoc 266]

l>(o
/
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Hop chét tiéu dé dugc téng hop tir metyl 5-[(3-amino-2-
ﬂophenyl)metyl]—2-(2—ﬂo-4—iod0anilino)—1-mety1-6—oxopyridin—3-carboxylat
(hop chit k4) va sulfonyl clorua tuong Gmg & cling cac diéu kién nhu céc vi du
san xuét ddi véi hop chét A-25, hop chét b2 va hop chét al2. Tuy nhién, pyridin
duoc st dung 1a dung méi trong budc sulfonamit hoa. Pdng thoi, amin twong
g duoc str dung thay cho fert-butoxyamin hydroclorua, ma duoc su dung

trong vi du san xuAt dbi véi hop chat al2.

LCMS m/z: 659 [M+H]"

Thoi gian luu gitt HPLC: 1,47 phut (cac diéu kién phan tich B)
[0379] Hop chat K-11:

N-Xyclopropyl-2-(2-flo-4-iodoanilino)-5-[[2-flo-3-[(1-

metylxyclopropyl)sulfonylamino]phenyljmetyl]-1 -metyl-6-oxopyridin-3-

carboxamit
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[Cong thitc hda hoc 267]
N._O
V H F
N
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Hop chét tiéu dé duoc tong hop tir metyl 5-[(3-amino-2-
ﬂophenyl)metyl]—2-(2—ﬂo-4-iodoanilin0)—1-mety1—6—oxopyridin—3-carboxylat
(hop chét k4) va sulfonyl clorua tuong (mg & ciing céc diéu kién nhu céc vi du
san xuAt dbi v6i hop chat A-25, hop chit b2 va hop chét a8. Tuy nhién, pyridin
duoc sir dung 12 dung méi trong bude sulfonamit hoéa. Amin tuong ing dugc su
dung thay cho dung dich MeOH amoniac 7M, ma dugc st dung trong vi du san

xut dbi véi hop chét a8.

LCMS m/z: 669 [M+H]"

Thoi gian luu gitt HPLC: 1,59 phut (céac diéu kién phan tich B)
[0380] Hop chit K-12:

2-(2-Flo-4-iodoanilino)-5-[[2-flo-3-[(1-

metylxyclopropyl)sulfonylamino]phenyljmetyl]-1 -metyl-N-[(2-metylpropan-

2-v1)oxy]-6-oxopyridin-3-carboxamit

[Cong thie héa hoc 268]
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Hop chét tieu @& duoc téng hop tir metyl 5-[(3-amino-2-
flophenyl)metyl]-2-(2-flo-4-iodoanilino)-1 -metyl-6-oxopyridin-3-carboxylat

(hop chét k4) va sulfonyl clorua tuong tmg ¢ cung cac diéu kién nhu céc vi du
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san xuét doi v6i hop chat A-25, hop chét b2 va hop chét al2. Tuy nhién, pyridin

duoc sir dung 1a dung moi trong budc sulfonamit hoa.

LCMS m/z: 701 [M+H]"

Thoi gian luu gitt HPLC: 1,62 phut (cac diéu kién phén tich B)
[0381] Hop chat k11:

Axit 5-[[3-(Etylsulfonylamino)-2-flophenyl]metyl]-2-(2-flo-4-iodoanilino)-

1-metyl-6-oxopyridin-3-carboxylic

[Cong thirc hda hoc 269]
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Hop chét tiéu dé dugc tong hop tir metyl 5-[(3-amino-2-
flophenyl)metyl]-2-(2-flo-4-iodoanilino)-1-metyl-6-oxopyridin-3-carboxylat
(hop chét k4) va sulfonyl clorua twong Umg & clng cac diéu kién nhu céac vi du
san xuét dbi voi hop chat A-25 va hop chét b2. Tuy nhién, pyridin dugc st
dung la dung méi trong budc sulfonamit hoa.

LCMS m/z: 604 [M+H]"
Thoi gian luu gitt HPLC: 0,77 phut (cac diéu kién phan tich C)
[0382] Hop chat K-8:

N-Xyclopropyl-5-[[3-(etylsulfonylamino)-2-flophenyl]metyl]-2-(2-flo-4-

iodoanilino)-1-metyl-6-oxopyridin-3-carboxamit

[Cong thirc hda hoc 270]
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Hop chét tiéu d& duogc tong hop tir axit 5-[[3-(etylsulfonylamino)-2-
ﬂophenyl]metyl]-2-(2—ﬂ0-4—iodoanilino)—1—metyl—6—oxopyridin—3-carboxylic

(hop chatk11) & cling cac didu kién nhu vi du san xuAt ddi voi hop chét alo0.
LCMS m/z: 643 [M+H]"

Thoi gian luu gitr HPLC: 1,53 phut (cac diéu kién phan tich B)

[0383] Hop chét K-9:

5-[[3-(Etylsulfonylamino)-2-flophenylmetyl]-2-( 2-flo-4-iodoanilino)-1-

metyl-N-[(2-metylpropan-2-yl)oxy]-6-oxopyridin-3-carboxamit

[Cong thirc hoa hoc 271]

Hop chét tiéu dé duoc téng hop tir axit 5-[[3-(etylsulfonylamino)-2-
ﬂophenyl]metyl]-2-(2-ﬂo-4-iodoanﬂino)—1-rnetyl—6-ox0pyridin—3-carboxylic

(hop chatk11) & cing cac diéu kién nhu vi du san xut dbi véi hop chét al2.
LCMS m/z: 675 [M+H]"

Thoi gian luu gitt HPLC: 1,57 phut (cac diéu kién phan tich B)

[0384] Hop chit K-10:

5-[13-( Etylsulfonylamino)—2-ﬂ0phenv1]metyﬂ—2-(2-ﬂo—4—i0doanilino)— 1-

metyl-6-oxopyridin-3-carboxamit
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[Cong thirc hda hoc 272]
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Sau khi bd sung HOOBL (8,92 mg, 0,055 mmol) va EDC-HCI (10,5 mg,
0,055 mmol) vao dung dich DMF khan (0,264 mL) cua axit 5-[[3-
(etylsulfonylamino)—2-ﬂophenyl]metyl]—2-(2—ﬂo—4-iodoanilino)—1-mety1—6-
oxopyridin-3-carboxylic (hop chat k11, 22,0 mg, 0,036 mmol), hon hop duge
khudy trong 3 gi®r & nhiét do trong phong. Sau d6 sau khi bd sung dung dich
MeOH amoniac 7M (20,8 uL, 0,146 mmol) & 0°C, khudy duoc tiép tuc trong 1
gio. Hon hop phan tng duoc tinh ché bang séc ky cot ddo pha (dung dich nudce
axit formic 0,1%/dung dich axetonitril axit formic 0,1%) dé tao ra hop chét tiéu

d& (15,8 mg, 72%) 14 chét ran khong mau.

LCMS m/z: 603 [M+H]"

Thoi gian luu gitt HPLC: 1,42 phut (cac diéu kién phan tich B)
[0385] Hop chit 12:

Metyl 2-bromo-5-(2-flo-4-trimetylsilylanilino)pyridin-4-c arboxvylat

[Cong thirc hoa hoc 273]
_0._0 -

H
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Hop chét tiéu dé duoc tdng hop tir axit 2-bromo-5-flopyridin-4-
carboxylic ¢ cung cac diéu kién nhu cac vi du san xut dbi v&i hop chat c5 va

hop chét al. Tuy nhién, 2-flo-4-trimetylsilylanilin dugc str dung thay cho

236



52639 237/314

4-jodo-2-metylanilin, ma dugc sir dung trong vi du san xuat dbi véi hop chét

cS.

LCMS m/z: 397 [M+H]"

Thoi gian luu gitt HPLC: 1,17 phut (cac diéu kién phan tich G)
[0386] Hop chét 13a:

Metyl 5-( 2-flo-4-trimetylsilylanilino)-2-formylpyridin-4-carboxylat

[Cong thirc hda hoc 274]

b,

Hop chét 13b:

Axit 5-( 2-Flo—4-trimetylsilvlanilino)-4—metoxycarbonylpvridin—Z—carboxylic

[Cong thirc hoa hoc 275]
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Sau khi bd sung dung dich DMF khan (63 mL) cta trietylsilan (2,01
mL, 12,6 mmol) vao huyén phtt DMF khan (63 mL) ctia metyl 2-bromo-
5-(2-flo-4-trimetylsilylanilino)pyridin-4-carboxylat (hop chat12,2,5 g, 6,29
mmol), 1,1,3-trioxo-1,2-benzothiazol-2-carbaldehyt (2,66 g, 612,6 mmol),
Xantphos (728 mg, 1,26 mmol), paladi axetat (141 mg, 0,629 mmol) va natri
carbonat (1,67 g, 15,7 mmol), hdn hop duge khuéy trong 10 phut & nhiét do
trong phong va sau do trong 2,5 gio ¢ 75°C. Hon hop phan ung duoc tinh ché
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bang sic ky cot ddo pha (dung dich nuéc axit formic 0,1%/dung dich axetonitril
axit formic 0,1%) dé tao ra hop chét 13a (0,4 g, 18%) va hop chat 13b (1,4 g,

61%), mdi loai 12 chat ran mau vang.

Hop chat 13a

LCMS m/z: 347 [M+H]"*

Thoi gian luu gitt HPLC: 1,06 phit (cc diéu kién phén tich G)
Hop chat 13b

LCMS m/z: 363 [M+H]*

Thoi gian luu gitt HPLC: 0,92 phut (cac diéu kién phan tich G)
[0387] Hop chat 14:

Metyl 5-(2-flo-4-trimetylsilylanilino)-2-( hydroxymetyl)pyridin-4-carboxylat

[Cong thirc hda hoc 276]
o0._.0
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Sau khi bd sung dung dich THF phirc chét boran-tetrahydrofuran 1M
(4,33 mL, 4,33 mmol) vao dung dich THF khan (14 mL) ctia metyl 5-(2-flo-
4-trimetylsilylanilino)-2-formylpyridin-4-carboxylat (hop chét 13a, 500 mg,
1,44 mmol), hon hop duge khudy trong 1 gid & nhiét d6 trong phong. Axit
axetic (0,496 mL, 8,66 mmol) dugc bd sung vao hdn hgp phan tmg, ma sau do
duogc co O diéu kién ap suét giam. Phan con lai thu duge dugc tinh ché béng sic
ky cot dao pha (dung dich nudc axit formic 0,1%/dung dich axetonitril axit
formic 0,1%) dé tao ra hop chét tiéu dé (360 mg, 72%) la chét rin mau vang

sang.
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LCMS m/z: 349 [M+H]"
Thoi gian luu gitt HPLC: 0,91 phut (cac diéu kién phan tich G)
[0388] Hop chat 14:

Metyl 5-(2-flo-4-trimetylsilylanilino)-2-( hydroxymetyl)pyridin-4-carboxylat

[Cong thurc héa hoc 277]
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Sau khi bd sung phirc chit boran-dimetyl sulfua (0,747 mL, 7,86 mmol)
vao dung dich THF khan (16 mL) cda axit 5-(2-flo-4-trimetylsilylanilino)-4-
metoxycarbonylpyridin-2-carboxylic (hop chét 13b, 570 mg, 1,57 mmol), hon
hop dugc khudy trong 2 gio & nhiét d¢ trong phong. Axit axetic (1,58 mL, 27,6
mmol) dugc bd sung vao hon hop phan tng, ma sau d6 dugc ¢d & diéu kién ap
suét giam. Phan con lai thu duoc duoc tinh ché bing sic ky cot dao pha (dung
dich nudc axit formic 0,1%/dung dich axetonitril axit formic 0,1%) dé tao ra

hop chat tidu dé (350 mg, 64%) la chat rin mau vang sing.
LCMS m/z: 349 [M+H]*

Thoi gian luu gitt HPLC: 0,91 phut (céac diéu kién phan tich G)
[0389] Hop chat 15:

Metyl 2-(clometyl)-5-( 2-flo-4-trimetylsilylanilino)pyridin-4-carboxylat

[Cong thirc hda hoc 278]
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Sau khi bd sung thionyl clorua (0,168 mL, 2,30 mmol) vao dung dich
DCM (12 mL) ctia metyl 5-(2-flo-4-trimetylsilylanilino)-2-
(hydroxymetyl)pyridin-4-carboxylat (hop chét 14, 400 mg, 1,15 mmol), hdn
hop duoc khudy trong 50 phut & nhiét do trong phong. Hon hop phan tmg duge
c6 & didu kién 4p suét giam dé tao ra san pham tho cta hop chét tiéu dé (400
mg).
LCMS m/z: 367 [M+H]"
Thoi gian luu gitt HPLC: 1,11 phut (cac diéu kién phan tich G)
[0390] Hop chit 16:

Metyl 2-[[2-[(2,4-dimetoxyphenyl)metylamino]-3 -flopyridin-4-yl]metyl]-5-(2-

flo-4-trimetylsilylanilino)pyridin-4-carboxylat

[Cong thirc hda hoc 279]
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Huyén phu 1,4-dioxan (17 mL) ctia metyl 2-(clometyl)-5-(2-flo-4-
trimetylsilylanilino)pyridin-4-carboxylat (hop chét 15, 584 mg, 1,59 mmol), axit
[2—[(2,4-dimetoxyphenyl)metylamino]-3—ﬂopyridin—4—y1]boronic (hop chat a4,
731 mg, 2,39 mmol), tetrakistriphenylphosphin paladi (184 mg, 0,159 mmol)
va kali carbonat (660 mg, 4,78 mmol) dugc khudy trong 2 gid ¢ 110°C. Nudce
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duoc bd sung vao hén hop phéan tmg, va chiét duogc thuc hién véi etyl axetat.
Lép hitu co dugce rira béng nudc mudi bio hoa, duogc 1lam khd trén natri sulfat
khan va, sau khi loc hét tac nhan lam khé, duoc cb & diéu kién ap sut giam.
Phan con lai thu duogc duoc tinh ché béng sic ky cot (hexan/etyl axetat) dé tao
ra hop chét tiéu dé (583 mg, 62%) 1a chét rin mau vang.

LCMS m/z: 593 [M+H]"

Thoi gian luu gitt HPLC: 1,13 phut (cac diéu kién phan tich G)

[0391] Hop chét 17:

Metyl 2-[(2-amino-3-flopyridin-4-yl)metyl]-5-(2-flo-4-

trimetylsilylanilino)pyridin-4-carboxylat

[Cong thirc hda hoc 280]

0.0

Hop chét tidu dé duoc téng hop tir metyl 2-[[2-[(2,4-
dimetoxyphenyl)metylamino]-3-flopyridin-4-yl|metyl]-5-(2-flo-4-
trimetylsilylanilino)pyridin-4-carboxylat (hop chét 16) & cling céc diéu kién nhu

vi du san xuét d6i véi hop chét a6.

LCMS m/z: 443 [M+H]"

Thoi gian luu gitt HPLC: 0,83 phut (cac diéu kién phan tich G)
[0392] Hop chat 18:

Metyl 2-[(2-amino-3-flopyridin-4-yl)metyl]-5-( 2-flo-4-iodoanilino)pyridin-

4-carboxylat
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[Cong thirc hda hoc 281]
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Dung dich DCM khan (14 mL) ctia metyl 2-[(2-amino-3-flopyridin-4-
yl)metyl]-5-(2-flo-4-trimetylsilylanilino)pyridin-4-carboxylat (hop chét 17, 300
mg, 0,678 mmol) dugc 1am mat téi 0°C, iot monoclorua (220 mg, 1,36 mmol)
duge bd sung, va hdn hop duoc khudy trong 30 phtt & 0°C va sau d6 trong 3
gi® ¢ nhiét d¢ trong phong. Hon hop phan tmg duge cd & diéu kién 4p sut
giam, va phan con lai thu dugc dugc tinh ché bing sic ky cot ddo pha dé tao ra
hop chét tiéu dé (320 mg, 95%) la chét rdn mau vang.

LCMS m/z: 497 [M+H]"
Thoi gian luu gitt HPLC: 0,69 phut (cac diéu kién phan tich G)
[0393] Hop chat L-1:

5-(2-F10-4-iod0anilino)-2-[[3—ﬂ0—2-(metvlsulfamoylamino)pyridin—4-

vllmetyl]pyridin-4-carboxamit

[Cong thirc hoa hoc 282]

H,N.__O

Hop chét tiéu d& duge tdng hop tir metyl 2-[(2-amino-3-flopyridin-
4—y1)metyl]-5-(2-ﬂ0-4-iodoanilino)pyridin—4—carboXylat (hop chét 18) & cling
cac diéu kién nhu cac vi du san xudt dbi véi hop chét a7, hop chit K-10 va hop

chat A-1.
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LCMS m/z: 575 [M+H]"
Thoi gian luu gitt HPLC: 1,36 phut (cac diéu kién phan tich B)
[0394] Hop chat m1:

Metyl 2-amino-6-(aminometyl)pyridin-3-carboxylat diaxetat

[Cong thirc hda hoc 283]
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Sau khi bb sung paladi trén chét xuc tac bot cacbon dugc hoat héa (10%
paladi) (933 mg, 0,877 mmol) vao dung dich hon hop ctia metyl 2-amino-
6-xyanopyridin-3-carboxylat (9,14 g, 51,6 mmol) trong axit axetic (100 mL) va
metanol (100 mL), hdn hop dugce khudy trong 4 gid' & nhiét do trong phong
trong mdi truong hydro. Hon hop phan tmg dugce loc bang Celite, va phan loc
duoc duge cb & diéu kién 4p suét giam dé tao ra san pham thé ctia hop chét tiéu

dé (15,3 g).

LCMS m/z: 182 [M+H]"

Thoi gian luu gitt HPLC: 0,26 phut (cac diéu kién phan tich G)
[0395] Hop chat m2:

Metyl 2-amino-6-(formamitmetyl)pyridin-3 -carboxylat

[Cong thtc hoa hoc 284]
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Anhydrit axetic (115 mL, 1,22 mol) dugc bd sung vao dung dich axit
formic (230 mL) ciia metyl 2-amino-6-(aminometyl)pyridin-3-carboxylat
diaxetat (hop chat m1, 14,7 g, 48,8 mmol) trong subt khoang thdi gian 1a 30
phut, va hon hop duge khudy qua dém & 70°C. Hon hop phan tmg dugc c6 &
didu kién ap suét giam, dung dich nudc natri hydro carbonat b3o hoa duogc bd
sung vao phan con lai thu dugc, va chiét dugc thuc hién véi etyl axetat. Lép
hitu co dugc ria bé‘mg nuéc mudi bdo hoa, dugc 1am kho trén magie sulfat khan
va, sau khi loc hét tac nhan lam kho, dugc co & didu kién ap suét giam. Phan
con lai thu dugc dugc tinh ché bang séc ky cot amino-silicagel (hexan/DCM)

d8 tao ra hop chét tidu dé (8,16 g, 80%) 1a chét rdn mau vang.
LCMS m/z: 210 [M+H]"

Thoi gian luu gitt HPLC: 0,29 phut (cac diéu kién phan tich G)
[0396] Hop chat m3:

Metyl 2-amino-5-bromo-6-( formamitmetyl)pyridin-3-carboxylat

[Cong thtrc hoa hoc 285]

_0._0
| X NH,
{5
N H

H

Sau khi bd sung N-bromosucxinimit (7,87 g, 44,2 mmol) vao dung dich
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axetonitril khan (400 mL) clia metyl 2-amino-6-(formamitmetyl)pyridin-
3-carboxylat (hop chat m2, 9,25 g, 44,2 mmol) theo vai phan, hon hop duoc
khudy trong 1 gi®' & nhiét d6 trong phong. Hon hop phan tmg duge ¢d ¢ didu
kién &p suét giam va nude dugc bd sung vao phﬁn con lai thu duoc. Chét rén
thu duge duge rira bang nude d8 tao ra hop chét tiéu dé (12,0 g, 94%) 1a chét
rdn mau vang.

LCMS m/z: 288 [M+H]"

Thoi gian luu gitt HPLC: 0,52 phut (cac diéu kién phan tich G)

[0397] Hop chat m4:

Metyl 5-amino-8-bromoimidazo[1,5-a]pyridin-6-carboxylat

[Cong thirc hda hoc 286]
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Sau khi bd sung phosphoryl clorua (17,5 mL, 187 mmol) vao huyén phu
toluen khan (200 mL) cia mety] 2-amino-5-bromo-6-(formamitmetyl)pyridin-
3-carboxylat (hop chit m3, 12,0 g, 41,7 mmol), hon hop duge khuéy trong 1
gidr & 95°C. Hon hop phan tmg duge ¢6 ¢ didu kién 4p suét giam, va dung dich
nudc natri hydro carbonat bdo hoa va nuéc duge bd sung vao phén con lai thu
duoc. Chét ran thu duoc duoc ria bé’mg nude va duoc hoa tan trong DCM, va
sau d6 dugc 1am kho trén magie sulfat khan. Sau khi loc hét tac nhan lam kho,
phz‘?m loc dugc dugce co & diéu kién ap suét giam dé tao ra hop chét tiéu dé (10,5

g, 93%) la chét rin mau nau sang.

LCMS m/z: 270 [M+H]"
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Thoi gian luu gitt HPLC: 0,65 phut (cac diéu kién phén tich G)
[0398] Hop chit m5:

Metyl 5-[bis[(2-metylpropan-2-yl)oxycarbonyl]amino]-8-

bromoimidazo[1,5-alpyridin-6-carboxylat

[Cong thirc hoa hoc 287]
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Sau khi bd sung 4-dimetylaminopyridin (143 mg, 1,17 mmol) vao dung
dich DCM khan (50 mL) cta metyl 5-amino-8-bromoimidazol[1,5-a]pyridin-
6-carboxylat (hop chit m4, 1,58 g, 5,85 mmol) va di-fert-butyl dicarbonat (3,19
g, 14,6 mmol), hdn hop dugc khudy trong 2 gi¢' & nhiét do trong phong. Hoén
hgp phan tng dugc co 6 diéu kién ap sut giam, va phén con lai thu dugc dugce
tinh ché bing séc ky cot silicagel dé tao ra hop chit tiéu dé (2,5 g, 91%) 1a chat
rin mau vang.
LCMS m/z: 470 [M+H]"
Thoi gian luu gitt HPLC: 0,95 phiit (cac diéu kién phén tich G)
[0399] Hop chit m6:

Metyl 5-[bis[(2-metylpropan-2-yl)oxycarbonyl] amino]-8-

etenylimidazo[1,5-a]pyridin-6-carboxylat

[Cong thirc hda hoc 288]
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Huyeén pht hon hop cta metyl 5-[bis[(2-metylpropan-2-
yl)oxycarbonyl]amino]-8—bromoimidazo[1,5—a]pyridin—6-carboxylat (hop chat
m5, 2,5 g, 5,32 mmol), kali vinyl trifloborat (1,07 g, 7,97 mmol),
tetrakistriphenylphosphin paladi (614 mg, 0,532 mmol) va xesi carbonat (5,20
g, 16,0 mmol) trong 1,4-dioxan (40 mL) va nudc (10 mL) duogc khuéy trong 2
gidr & 100°C. Hon hop phan tmg duoc chiét v4i etyl axetat va 16p hitu co dugc
rira bang nuéc mubi bio hoa va dugc 1am kho trén magie sulfat khan. Sau khi
loc hét téc nhan 1am khé, hdn hop dugc cb & didu kién 4p sudt giam va phan

con lai thu dugc duge tinh ché b%lng séc ky cot silicagel dé téo ra hop chét tiéu

dé (1,68 g, 76%) 1a chét rin mau vang.

LCMS m/z: 418 [M+H]"

Thoi gian luu gitt HPLC: 0,89 phut (cac diéu kién phan tich G)
[0400] Hop chat m8:

Metyl 5-amino-8-formylimidazo[1,5-a] pyridin-6-carboxylat trifloaxetat

[Cong thirc hda hoc 289]

Hop chét tieu d& duoc téng hop tir metyl 5-[bis[(2-metylpropan-2-
yl)oxycarbonyl]amino]-8-etenylimidazo[1,5 -a]pyridin-6-carboxylat (hop chat

m6) & cung cic diéu kién nhu cdc vi du san xuat doi véi hop chat c6 va hop
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chét a6.

LCMS m/z: 220 [M+H]"

Thoi gian luu gitt HPLC: 0,48 phut (cac diéu kién phan tich G)
[0401] Hop chat m9:

Metyl 5-amino-8-(5,5-dimetyl-1,3-dioxan-2-yl)imidazo[1 ,5-alpyridin-6-

carboxylat

[Cong thirc hda hoc 290]
0.0

Huyén phu toluen (30 mL) cta metyl 5-amino-8-formylimidazo[1,5-
a]pyridin-6-carboxylat trifloaxetat (hop chit m8, 475 mg, 1,43 mmol), axit
p-toluensulfonic monohydrat (54,2 mg, 0,285 mmol) va 2,2-dimetyl-1,3-
propandiol (742 mg, 7,13 mmol) dugc khudy qua dém & 110°C. DIPEA (1 mL)
duoc bd sung vao hdn hgp phan ting, ma sau dé duge c6 0 diéu kién &p suat
giam. Phan con lai thu dugc duoc tinh ché bang sic ky cot dao pha dé tao ra
hop chat tiéu d& (340 mg, 78%) la chat rin mau do.

LCMS m/z: 306 [M+H]"
Thoi gian luu gitt HPLC: 0,66 phut (cac diéu kién phan tich G)
[0402] Hop chat m10:

Metyl 5-clo-8-(5,5-dimetyl-1 .3-dioxan-2-yl)imidazo[1 .5-alpyridin-6-carboxylat

[Cong thirc hoa hoc 291]
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Huyén phu axetonitril (15 mL) ctia metyl 5-amino-8-(5,5-dimetyl-1,3-
dioxan-2-yl)imidazo[1,5-a]pyridin-6-carboxylat (hop chat m9, 340 mg, 1,11
mmol) dugc lam mat téi 0°C, va sau do dong(I) clorua (165 mg, 1,67 mmol) va
dong(IT) clorua (225 mg, 1,67 mmol) dugc bd sung. Sau d6 sau khi bd sung
tert-butyl nitrit (172 mg, 1,67 mmol), hdn hop duge khudy trong 30 phut &
nhiét d6 trong phong. Hon hop phéan tmg duoc c6 & diéu kién ap suét giam, va
phan con lai thu duge duge tinh ché bing sic ky cot ddo pha d8 tao ra hop chét

tiéu dé (237 mg, 66%) 1a chat ran mau do.

LCMS m/z: 325 [M+H]"

Thoi gian luu gitt HPLC: 0,77 phut (cac diéu kién phan tich G)
[0403] Hop chét m11:

Metyl 8-(5,5-dimetyl-1,3-dioxan-2-yl)-5-(2-flo-4-

iodoanilino)imidazo[1,5-a]pyridin-6-carboxylat

[Cong thirc hoa hoc 292]
0._.0O

Huyén phi DMA (4 mL) ctia metyl 5-clo-8-(5,5-dimetyl-1,3-dioxan-
2-yl)imidazo[ 1,5-a]pyridin-6-carboxylat (hop chit m10, 237 mg, 0,730 mmol),
xesi carbonat (713 mg, 2,19 mmol) va 2-flo-4-iodoanilin (346 mg, 1,46 mmol)

duoc khudy qua dém & 50°C. Nudc duge bd sung vao hén hop phén img, va
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chiét duoc thuc hién véi etyl axetat. Lop hitu co dugc rua béng nudc mudi bdo
hoa, dugc 1am kho trén magie sulfat khan va, sau khi loc hét tac nhan 1am kho,
duoc co & diéu kién ap suét giam. Phan con lai thu duoc dugce tinh ché béng sic

ky cot ddo pha dé tao ra hop chat tidu dé (210 mg, 55%) 1a chét rin mau vang.
LCMS m/z: 526 [M+H]"

Thoi gian luu gitt HPLC: 1,02 phut (céac diéu kién phan tich G)

[0404] Hop chit m12:

Metyl 5-(2-flo-4-iodoanilino)-8-formylimidazo[ 1,5 -a]pyridin-6-carboxylat

[Cong thirc hda hoc 293]

Huyén phu hon hop cta metyl 8-(5,5-dimetyl-1 ,3-dioxan-2-yl)-5-(2-
flo-4-iodoanilino)imidazo[1,5-a]pyridin-6-carboxylat (hop chdt m11, 210 mg,
0,400 mmol) trong nude (2 mL) va TFA (2 mL) dugc khudy trong 1 git & nhiét
d6 trong phong. Hon hop phan tmg dugc ¢6 & didu kién ap suat giam, va phan
con lai thu duoc dugce tinh ché b?mg sic ky cot dao pha (dung dich nude axit
formic 0,1%/dung dich axetonitril axit formic 0,1%) dé tao ra hop chét tiéu d&
(168 mg, 96%) la chét rin mau vang,

LCMS m/z: 440 [M+H]"
Thoi gian luu gitt HPLC: 0,84 phut (cac diéu kién phan tich G)
[0405] Hop chat m15:

Metyl 8-[(2-amino-3-flopyridin-4-yl)metyl]-5-( 2-flo-4-

iodoanilino)imidazo[ 1,5-a]pyridin-6-carboxylat trifloaxetat
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[Cong thirc hoa hoc 294]

0.0

Hop chét tidu dé duoc tong hop tir metyl 5-(2-flo-4-iodoanilino)-8-
formylimidazo[1,5-a]pyridin-6-carboxylat (hop chit m12) & cling céc diéu kién
nhu cac vi du san xut dbi véi hop chét a2, hop chat a5 va hop chét a6. Tuy
nhién, MeOH dugc sit dung thay cho EtOH, ma dugc stir dung trong vi du san
xuAt déi v6i hop chét a2.

LCMS m/z: 536 [M+H]"
Thoi gian luu gitt HPLC: 0,54 phut (céac diéu kién phan tich F)
[0406] Hop chat m16:

Axit 8-[(2-Amino-3-flopyridin-4-yl)metyl]-5-(2-flo-4-

iodoanilino)imidazo[ 1,5- a]pyridin-6-carboxylic trifloaxetat

[Cong thirc héa hoc 295]

HO O
N > | F}/MOH
P N F
i L L F
F N

Huyén phu hdn hop cia metyl 8-[(2-amino-3 -flopyridin-4-yl)metyl]-
5-(2—ﬂo-4—iod0anilino)imidazo[1,5—a]pyridin—6—carboxy1at trifloaxetat (hop chat
m15, 60 mg, 0,092 mmol) va lithi hydroxit monohydrat (78 mg, 1,85 mmol)
trong THF (3 mL) va nué6e (2 mL) duge khudy qua dém & 50°C. Hon hop phan
umg duoc axit hoa béng cach bd sung axit formic, va dugc c6 ¢ diéu kién ap

suét giam. Phan con lai thu dugc dugc tinh ché bang sic ky cot dao pha (0,1%
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TFA dung dich nuéc/ 0,1% TFA dung dich axetonitril) d8 tao ra hop chét tiéu

dé (42 mg, 72%) 1a chét rin mau vang.

LCMS m/z: 522 [M+H]"

Thoi gian luu gitt HPLC: 0,45 phut (cac diéu kién phan tich F)
[0407] Hop chat m17:

8-[(2-Amino-3-flopyridin-4-yl)metyl]-5-( 2-flo-4-iodoanilino)imidazo[1,5-

alpyridin-6-carboxamit trifloaxetat

[Cong thirc hoa hoc 296]

H,N__O
H i o
N
Y1 \©\ F>(U\
F
HoN \ » I F
F N

Dung dich DMF (1,6 mL) cta axit 8-[(2-amino-3-flopyridin-4-
yl)metyl]-5-(2-flo-4-iodoanilino)imidazo[ 1,5 -a]pyridin-6-carboxylic trifloaxetat
(hop chit m16, 42 mg, 0,066 mmol) dugc lam mat t6i 0°C, va sau do HATU
(390 mg, 1,03 mmol), amoni clorua (67,2 mg, 1,26 mmol) va DIPEA (0,253
mlL, 1,45 mmol) dugc bo sung va hdn hop duge khudy trong 5 gi¢ & nhiét do
trong phong. Hon hop phan timg dugc cd & didu kién 4p suét giam, va phan con
lai thu dugc duogce tinh ché bing sic ky cot dao pha (dung dich nude TFA
0,1%/dung dich axetonitril TFA 0,1%) dé tao ra hop chét tiéu dé (25 mg, 60%)
13 chét rén mau vang.

LCMS m/z: 521 [M+H]"
Thoi gian luu gitt HPLC: 0,41 phut (cac diéu kién phan tich F)
[0408] Hop chat M-1:

5-(2-Flo-4-iodoanilino)-8-[[3-flo-2-( metylsulfamoylamino)pyridin-4-
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yllmetyllimidazo[1,5-a]pyridin-6-carboxamit

[Cong thirc hda hoc 297]
H,N___O

: F

o. 0 N
YO OO W
NN » |

H H \
F N

Hop chét tiéu dé duoc téng hop tir 8-[(2-amino-3-flopyridin-4-
yl)metyl]—5-(2-ﬂo-4—iodoanilino)imidazo[1,5—a]pyridin—6—carb0xamit
trifloaxetat (hop chit m17) & cing céc diéu kién nhu vi dy san xuét d6i v&i hop

chat A-1.

LCMS m/z: 614 [M+H]"

Thoi gian luu gitt HPLC: 1,18 phut (cac diéu kién phan tich B)
[0409] Hop chatnl:

Axit 6-Clo-5-flo-4-(2-flo-4-iodoanilino)pyridin-3-carboxylic

[Cong thirc hoa hoc 298]

Dung dich THF khan (8 ml) cua 2-flo-4-iodoanilin (2,26 g, 9,52 mmol)
duoc 1am mat t6i —78°C, va sau d6 dung dich THF/heptan/etylbenzen LDA 2M
(7,14 mL, 14,3 mmol) duoc bd sung va hén hop duoc khuay trong 30 phut.
Dung dich THF khan (8 mL) cta axit 4 6-diclo-5-flopyridin-3-carboxylic (1,00
g, 4,76 mmol) duoc bd sung, va hdn hop duge khudy trong 30 phut ¢ —78°C.

Nuée va axit clohydric 6M sau d6 dugc bd sung vao hén hop phan ing dé diéu
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chinh do pH tdi gitta 1 va 2, va chiét dugc thuc hién véi etyl axetat. Lép hiru co
duoc lam khd trén natri sulfat khan va, sau khi loc hét tic nhan lam kho, dugc
o6 & didu kién ép suit giam. T4i két tinh (DCM) duge thyc hién tir phan con lai

thu duoc dé tao ra hop chit tidu dé (850 mg, 44%) 1a chét rin mau nau sng.
LCMS m/z: 411 [M+H]"

Thoi gian luu gitt HPLC: 0,85 phut (cac diéu kién phan tich G)

[0410] Hop chat n2:

Metyl 6-clo-5-flo-4-( 2-flo-4-iodoanilino)pyridin-3-carboxylat

[Cong thtrc hoa hoc 299]
_0._0
H F
shel
N SE |

Hop chét tidu d& duoc tong hop tir axit 6-clo-5-flo-4-(2-flo-4-
iodoanilino)pyridin-3-carboxylic (hop chét nl) & cung céc diéu kién nhu vi du

san xuét dbi v6i hop chat al.

LCMS m/z: 425 [M+H]"

Thoi gian luu gitt HPLC: 1,04 phut (cac diéu kién phan tich G)
[0411] Hop chat n3:

Metyl 5-flo-4-( 9 -flo-4-iodoanilino)-6-hydroxypyridin-3-carboxylat

[Cong thirc hda hoc 300]
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Kali carbonat (570 mg, 4,12 mmol) va N-hydroxyaxetamit (186 mg,
2,47 mmol) dugc bd sung vao dung dich DMSO (2,75 mL) cua metyl 6-clo-
5-flo-4-(2-flo-4-iodoanilino)pyridin-3-carboxylat (hop chat n2, 350 mg, 0,824
mmol), va hdn hgp dugc khudy trong 1 gi & 100°C. Nudc dugce bb sung vao
hdn hop phan tng, va chét rén thu dugc dugc rira béng nuéde va DCM dé tao ra
hop chét tiéu dé (281 mg, 84%) 1a chét rin mau nau sang.
LCMS m/z: 407 [M+H]"
Thoi gian luu gitt HPLC: 0,72 pht (cac diéu kién phan tich G)
[0412] Hop chat n4:

N-[4-(Bromometyl)-3-flopyridin-2-yl]-1,1 -diphenylmetanimin

[Cong thic hda hoc 301]

DIPEA (3,93 mL, 22,5 mmol) va anhydrit metansulfonic (2,07 g, 11,3
mmol) dugc bd sung vao dung dich DCM khan (37,5 mL) cta [2-
(benzhydrylideneamino)-3 -flopyridin-4-ylJmetanol (2,30 g, 7,51 mmol), va hon
hop duogc khudy trong 30 phut ¢ nhiét d6 trong phong. Dung dich THF khan
(0,5 mL) ctia lithi bromua (3,26 g, 37,5 mmol) sau d6 duge bd sung, va hon
hop duoc khudy trong 2 gid & nhiét do trong phong. Nudc dugc bd sung vao
hdn hop phan tmg va chiét duoc thuc hién véi DCM. Lép hiru co duge lam kho
trén natri sulfat khan v, sau khi loc hét tac nhan lam khd, duoc c6 & dieu kién
ap suét giam. Phan con lai thu dugc duoc tinh ché bing séc ky cot dao pha dé

tao ra hop chat tiéu dé (990 mg, 34%) la chét ban ran mau vang.
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LCMS m/z: 369 [M+H]"
Thoi gian luu gitt HPLC: 0,94 phut (cac diéu kién phan tich G)
[0413] Hop chat nS:

Metyl 1-[[2-( benzhydrvlideneamino)—3-ﬂopvridin—4—v1]metvl]—5-ﬂo-4-( 2-flo-

4-iodoanilino)-6-oxopyridin-3-carboxylat

[Cong thirc hoa hoc 302]

0. _0
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Lithi hydrua (1,85 mg, 0,222 mmol) dugc bd sung vao dung dich DMF
khan (0,739 mL) ctia mety] 5-flo-4-(2-flo-4-iodoanilino)-6-hydroxypyridin-3-
carboxylat (hgp chit n3, 30 mg, 0,074 mmol), va hdn hop duoc khudy trong 30
phiit & nhiét d6 trong phong. Dung dich THF khan (0,5 mL) ctia N-[4-
(bromometyl)—3—ﬂopyridin—2-yl]-1,1-diphenylmetanimin (hop chét n4, 82 mg,
0,222 mmol) sau d6 dugc bd sung va hdn hop thu duoc duoc khudy trong 1 gid
& nhiét do trong phong. Dung dich THF khan (0,5 mL) cua lithi hydrua (1 mg,
0,126 mmol) va hop chit n4 (25 mg, 0,068 mmol) sau d6 duoc bb sung thém,
va khudy dugc tiép tuc trong 1 gid & nhiét do trong phong. Hon hop phan tmg
duogc 1am mat téi 0°C, axit axetic (21,1 ul) va nuée duge bd sung, va chiét
duoc thuc hién voi etyl axetat. Lép hitu co dugc 1am kho trén natri sulfat khan
va, sau khi loc hét tac nhan 1am kho, duge ¢d & diéu kién ap suét giam. Phan
con lai thu duoc duge tinh ché béng sac ky cot silicagel (hexan/etyl axetat) dé

tao ra hop chat tiéu dé (19 mg, 37%) la chét rdn khéng mau.

LCMS m/z: 695 [M+H]"
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Thoi gian luu gitt HPLC: 1,05 phut (céc diéu kién phan tich G)
[0414] Hop chat n8:

1-[(2-Amino-3-flopyridin-4-y)metyl]-5-flo-4-( 2-flo-4-iodoanilino)-6-

oxopyridin-3-carboxamit

[Cong thire héa hoc 303]

H,N__O -
H
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|

HNT N F |
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Hop chét tiéu d& dugc tong hop tir metyl 1-[[2-
(benzhydrylideneamino)—3-ﬂopyridin-4—yl]metyl]-5-ﬂo-4—(2-ﬂo-4—iodoanilino)-
6-oxopyridin-3-carboxylat (hop ch4t n5) & cing cic diéu kién nhu céc vi du san
xuét déi v6i hop chét a6, hop chét a7 va hop chit K-10. Tuy nhién, axit

clohydric 4M duogc bd sung trong budc khodi dau trong d6 phan tmg duogc thuc

hién & cung cac diéu kién nhu vi du san xuét dbi véi hop chét a6.
LCMS m/z: 516 [M+H]"

Thoi gian luu gitt HPLC: 0,52 phut (cac diéu kién phan tich C)
[0415] Hop chat N-1:

5-Flo-4-(2-flo-4-iodoanilino)-1-[[3-flo-2-( metylsulfamoylamino)pyridin-

4-y]]metyl]-6-oxopyridin-3-carboxamit

[Cong thirc hoa hoc 304]
H,N__O
H F
N™ =z N
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Hop chét tiéu dé duoc téng hop tir 1-[(2-amino-3-flopyridin-4-
yl)metyl]-5—ﬂo—4-(2—ﬂo-4-iodoanilino)—6-oxopyridin—3-carboxamit (hop chét

n8) & cung cac diéu kién nhu vi du san xut dbi véi hop chat A-1.
LCMS m/z: 609 [M+H]"

Thoi gian luu gitt HPLC: 0,94 phut (cac diéu kién phan tich A)
[0416] Hop chat N-2:

5-Flo-4-(2-flo-4-iodoanilino)-1-[[3-flo-2-( propylsulfamoylamino)pyridin-

4-y]Imetyl]-6-oxopyridin-3-carboxamit

[Cong thirc hoa hoc 305]
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Hop chét tidu dé dugc tong hop tir 1-[(2-amino-3-flopyridin-4-
yl)metyl]-S-ﬂo-4—(2-ﬂo-4—iodoanilino)—6-oxopyridin—3-carboxarnit (hop chét
n8) va 4-nitrophenyl sulfamat tuong tmg & cung cac didu kién nhu vi dy san

xuét dbi véi hop chat A-1.

LCMS m/z: 637 [M+H]"

Thoi gian luu gitt HPLC: 1,04 pht (cac diéu kién phan tich A)
[0417] Hop chat N-3:

5-Flo-1 -[[3-ﬂo-2-(metylsulfamovlamino)pyridin—4-yl]metyl]—4—( 2-flo-4-

metvlsulfanvlanilino)—6—oxopvridin—3—carboxamit

[Cong thic hda hoc 306]
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H,N__O
Y F
N
0w N LT
/S\
\I_I\_ll H 7 N E S/
F @)

Hop chét tidu dé duoc tong hop tir 1-[(2-amino-3-flopyridin-4-
yl)metyl]-5—ﬂo—4-(2—ﬂo-4-iodoanilino)-é-oxopyridin—3-carboxamit (hop chét
ng) & cung cac diéu kién nhu cac vi du san xuét d6i véi hop chét al6 va hop

chat A-1.

LCMS m/z: 529 [M+H]"

Thoi gian luu gitt HPLC: 0,88 phut (cac diéu kién phén tich A)
[0418] Hop chat p3:

Metyl 4-( 2 -flo-4-iodoanilino)-6-hydroxy-5-metylpyridin-3-carboxylat

[Cong thite héa hoc 307]

Hop chét tiéu dé dugc tdng hop tir axit 4,6-diclo-5-metylpyridin-3-
carboxylic ¢ cung cac diéu kién nhu cac vi du san xuét dbi véi hop chét ¢35, hop
chat al va hop chét n3. Tuy nhién, 2-flo-4-iodoanilin dugc sir dung thay cho
4-iodo-2-metylanilin, ma dugc str dung trong vi du san xuét déi v6i hop chét

c5.
LCMS m/z: 403 [M+H]"
Thoi gian Iuu gitt HPLC: 0,76 phut (cac diéu kién phan tich G)

[0419] Hop chét P-1:
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4-(2-Flo-4-iodoanilino)-1-[[3-flo-2-( metylsulfamoylamino)pyridin-4-yljmetyl]-

5-metyl-6-oxopyridin-3-carboxamit

Cong thirc hoa hoc 308
g
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Hop chit tiéu dé duoc téng hop tir metyl 4-(2-flo-4-iodoanilino)-6-
hydroxy-5-metylpyridin-3-carboxylat (hop chét p3) & cling céc diéu kién nhu
céc vi du san xudt ddi véi hop chét n4, hop chét b2, hop chAt m17, hop chat a6
va hop chit A-1. Tuy nhién, dung dich nudc natri hydroxit 2M duoc st dung
thay cho lithi hydroxit monohydrat, ma dugc st dung trong vi du sén xuét d6i
vai hop chét b2, va dung dich 1,4-dioxan axit clohydric 4M duoc su dung thay

cho axit trifloaxetic, ma dugc st dung trong vi du san xuét d6i voi hop chét a6.
LCMS m/z: 605 [M+H]"

Thoi gian luu gitt HPLC: 0,66 phut (cac diéu kién phan tich C)

[0420] Hop chat P-3:

4-(2-Flo-4-iodoanilino)-1-[[3-flo-2-[(1-

metleyclobutyl)sulfamoylamino]pyridin—4—y1]metyl]—5—metyl-6—ox0pvridin—3-

carboxamit

[Cong thirc hoa hoc 309]

H,N_ O
y F
S?oo N~ N
N“Z N |
H H |

260



52639 261/314

Hop chét tiéu dé duoc téng hop tir metyl 4-(2-flo-4-iodoanilino)-6-
hydroxy-5-metylpyridin-3-carboxylat (hop chét p3) & ciing cac diéu kién nhu
cac vi du san xuét dbi véi hop chét n4, hop chét b2, hop chit m17, hop chét a6
va hop chat A-1. Tuy nhién, dung dich nuéc natri hydroxit 2M duogc su dung
thay cho lithi hydroxit monohydrat, ma dugc st dung trong vi dy san xut dbi
v6i hop chét b2, dung dich 1,4-dioxan axit clohydric 4M dugc str dung thay cho
axit trifloaxetic, ma dugc st dung trong vi du san xuét dbi véi hop chét a6, va
4-nitrophenyl sulfamat twong tmg duoc su dung thay cho 4-nitrophenyl

metylsulfamat, ma dugc st dung trong vi du san xuét dbi voi hop chét A-1.
LCMS m/z: 659 [M+H]"

Thoi gian luu gitt HPLC: 0,76 phut (cac diéu kién phan tich C)

[0421] Hop chat p9:

Metyl 4-(2-ﬂo-4—iodoanilino)-6—hydroxy-5—metylpyridin-3—carboxylat

[Cong thitc héa hoc 310]

_0._0

Hop chét tiéu dé dugc tdng hop tir metyl 4-(2-flo-4-iodoanilino)-6-
hydroxy-5-metylpyridin-3-carboxylat (hop chét p3) & cung céc diéu kién nhu
céc vi du san xuét d6i véi hop chét n4 va hop chat a6. Tuy nhién, di-tert-butyl
2-[4-(bromometyl)-3-flopyridin-2-yl] iminopropandioat dugc sir dung thay cho
N-[4-(bromometyl)-3—ﬂopyridin—2-yl]-1,l—diphenylmetanimin, ma dugc su
dung trong vi du san xuat dbi véi hop chét n4, va dung dich 1,4-dioxan axit

clohydric 4M dugc sir dung thay cho axit trifloaxetic, ma duogc st dung trong vi
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du sén xuét d6i véi hop chét a6.

LCMS m/z: 527 [M+H]"

Thoi gian luu gitt HPLC: 0,72 phut (céac diéu kién phan tich G)
[0422] Hop chat p10:

Metyl 1-[[2-(etylsulfonylamino)-3 -flopyridin-4-yl]metyl]-4-(2-flo-4-

iodoanilino)-5-metyl-6-oxopyridin-3-carboxylat

[Cong thirc hoa hoc 311]

Hop chét tiéu d& dugc tong hop tir metyl 4-(2-flo-4-iodoanilino)-6-
hydroxy-5-metylpyridin-3-carboxylat (hop chét p9) va etylsulfonyl clorua &
cung cac diéu kién nhu vi du san xuét ddi véi hop chit A-25, ngoai trir la
DIPEA duoc st dung thay cho pyridin va DCM khan duoc str dung thay cho
DMA khan.

LCMS m/z: 619 [M+H]"
Thoi gian luu gitt HPLC: 0,87 phut (cac diéu kién phan tich G)
[0423] Hop chat P-2:

1-[12-( Etylsulfonylamino)—3—ﬂopyridin—4-yl]mety1]—4-( 2-flo-4-iodoanilino)-

5-metyl-6-oxopyridin-3-carboxamit

[Cong thirc hoa hoc 312]
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Hop chét tiéu dé duoc tong hop tir metyl 1-[[2-(etylsulfonylamino)-3-
flopyridin-4-ylJmetyl]-4-(2-flo-4-iodoanilino)-5 -metyl-6-oxopyridin-3-
carboxylat (hgp chét p10) & cuing céc diéu kién nhu c4c vi du san xuét dbi véi

hop chét b2 va hop chat K-10. Tuy nhién, dung dich nudc natri hydroxit 1M

263/314

duoc st dung thay cho lithi hydroxit monohydrat, ma dugc st dung trong vi du

san xuét di véi hop chat b2.

LCMS m/z: 604 [M+H]"

Thoi gian luu gitt HPLC: 0,67 phut (cac diéu kién phan tich C)
[0424] Hop chat P-4:

N-Xyclopropyl-1-[[2-(etylsulfonylamino)-3 flopyridin-4-yl]metyl]-4-(2-flo-

4-iodoanilino)-5-metyl-6-oxopyridin-3-carboxamit

[Cong thtrc hoa hoc 313]
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Hop chét tiéu dé duoc téng hop tir metyl 1-[[2-(etylsulfonylamino)-3-
ﬂopyridin—4-y1]mety1]-4—(2-ﬂo—4-iodoanilino)—5-metyl-6-oxopyridin—3-
carboxylat (hop chét p10) & cing céc diéu kién nhu cac vi du san xuét déi véi

hop chét b2 va hop chét K-10. Tuy nhién, dung dich nudc natri hydroxit 1M

duoc st dung thay cho lithi hydroxit monohydrat, ma dugc sir dung trong vi du

san xut ddi véi hop chét b2, va amin tuong Gng duoc st dung thay cho dung
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dich MeOH amoniac 7M, ma dugc str dung trong vi du san xuét ddi voi hop

chat K-10.

LCMS m/z: 644 [M+H]"

Thoi gian luu gitt HPLC: 0,74 phut (céac diéu kién phén tich C)
[0425] Hop chét P-5:

1-[[2-(Etylsulfonylamino)-3-flopyridin-4-yl]metyl]-4-( 2-flo-4-iodoanilino)-N-

metoxy-5-metyl-6-oxopyridin-3-carboxamit

[Cong thirc hoa hoc 314]
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Hop chét tiéu dé duoc téng hop tir metyl 1-[[2-(etylsulfonylamino)-3-
flopyridin-4-ylJmetyl]-4-(2-flo-4-iodoanilino)-5 -metyl-6-oxopyridin-3-
carboxylat (hgp chét p10) & cling cac diéu kién nhu cic vi du san xuét ddi véi
hop chét b2 va hop chét K-10. Tuy nhién, dung dich nuéc natri hydroxit IM
duoc stt dung thay cho lithi hydroxit monohydrat, ma dugc st dung trong vi du
san xuét di véi hop chit b2, va amin tuong tng duoc stir dung thay cho dung
dich MeOH amoniac 7M, ma dugc st dung trong vi du san xuét dbi véi hop

chat K-10.

LCMS m/z: 634 [M+H]"

Thoi gian luu gitt HPLC: 0,67 phut (cac diéu kién phan tich C)
[0426] Hop chat P-6:

N-Xyclopropyl-4-(2-flo-4-iodoanilino)-1-[[3 -flo-2-

( metvlsulfamoylarnino)pyridin—4-Vllmetvl]-5-metyl-6=0xopyridin-3 -carboxamit
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[Cong thirc hoa hoc 315]
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Hop chét tidu dé dugc tong hop tir metyl 1-[(2-amino-3-flopyridin-4-
yDmetyl]-4-(2-flo-4-iodoanilino)-5 -metyl-6-oxopyridin-3-carboxylat (hop chét
p9) & cung cac diéu kién nhu cac vi du san xut dbi v6i hop chét b2, hop chét
al2 va hop chét A-25. Tuy nhién, amin tuong tmg duoc sir dung thay cho
tert-butoxyamin hydroclorua, ma dugc st dung trong vi du san xuét dbi vai hop
chat al2.

LCMS m/z: 645 [M+H]"
Thoi gian luu gitt HPLC: 0,73 phut (cac diéu kién phan tich C)
[0427] Hop chét P-7:

4-(2-Flo-4-iodoanilino)-1-[[3-flo-2-( metylsulfamoylamino)pyridin-4-yljmetyl]-

N-metoxy-5-metyl-6-oxopyridin-3-carboxamit

[Cong thirc hoa hoc 316]
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Hop chét tidu d duoc tdng hop tir metyl 1-[(2-amino-3-flopyridin-4-
ylmetyl]-4-(2-flo-4-iodoanilino)-5 -metyl-6-oxopyridin-3-carboxylat (hop chét
p9) & cung cac diéu kién nhu céc vi du san xuat dbi v6i hop chat b2, hop chét
al2 va hop chét A-25. Tuy nhién, amin tuong ing dugc sir dung thay cho

tert-butoxyamin hydroclorua, ma duoc st dung trong vi du san xuét dbi véi hop
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chit al2.

LCMS m/z: 635 [M+H]"

Thoi gian luu gitt HPLC: 0,65 phut (cac diéu kién phan tich C)
[0428] Hop chat aa01:

Axit 3,4-Diflo-2-( 2 _flo-4-iodoanilino)-5-[(E)-metoxyiminometyl]benzoic

[Cong thirc hoa hoc 317]

HO.__O

Sau khi tao huyén phu axit 3,4-diflo-2-((2-flo-4-iodophenyl)amino)-5-
formylbenzoic (20,0 g, 47,5 mmol) trong toluen (200 mL ), metylhydroxylamin
hydroclorua (4,73 g, 56,6 mmol) va trietylamin (5,75 g, 56,8 mmol) duoc bd
sung, va hén hop dugce khudy trong 4 gio & 100°C. Nudc (200 mL) dugc bd
sung vao hon hgp phan tng, ma sau d6 dugc diéu chinh téi d6 pH 5 bang axit
clohydric 1M va dugc chiét hai 14n véi etyl axetat. Lop hitu co dugc rira béng
nude mudi va duoc lam kho trén natri sulfat khan. Sau khi loc hét tac nhan 1am
khd, phén loc dugc duge ¢d & diéu kién ap sudt giam dé tao ra hop chét tiéu dé

(20 g, 94%) la chét rdn mau xanh duong.
[0429] Hop chét aa02:

Metyl 3.4-diflo-2-( 2 -flo-4-iodoanilino)-5-[(E)-metoxyiminometyl]|benzoat

[Cong thitc hoa hoc 318]
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Huyén pht hon hop cua axit 3 4-diflo-2-(2-flo-4-iodoanilino)-5-[(E)-
metoxyiminometyl]benzoic (hop chét aa01, 6,00 g, 13,3 mmol) trong THF (100
mL) MeOH (50 mL) dugc 1am mat t6i 0°C, va sau d6 dung dich hexan
diazometyltrimetylsilan 2M (10 mL, 20 mmol) duoc bd sung va hon hop duoc
khudy trong 2 gi¢ & nhiét do trong phong. Nudc duoc bd sung vao hdn hop
phan Ung, ma sau d6 dugc chiét hai 14n véi etyl axetat. Lp hitu co duge rira
hai 14n bang nudc mudi bio hoa va duoc 1am kho trén natri sulfat khan. Sau khi
loc hét tac nhan lam kho, phén loc duoc dugc co O diéu kién ap suét giam dé

tao ra hop chit tiéu dé (5,10 g, 82%) 1a chét rén mau tréng hoi xam.
[0430] Hop chét aa03:

Metyl 3,4-diflo-2-(2-flo-4-iodoanilino)-5-[( metoxyamino)metyl]benzoat

[Cong thirc hda hoc 319]

0._0O

Dung dich cua metyl 3,4-diflo-2-(2-flo-4-iodoanilino)-5-[(E)-
metoxyiminometyl]benzoat (hop chat aa02, 5,00 g, 10,8 mmol) trong
diclometan (200 mL) dugc lam mat t61 0°C, va sau d6 axit dicloaxetic (11,0 g,
86,2 mmol) va phtrc chét boran-pyridin (7,93 g, 86,2 mmol) duoc bd sung va
hon hop duge khudy trong 16 gio ¢ nhiét do trong phong. Dung dich nudc natri

hydro carbonat dugc b6 sung vao hdn hop phan ing, ma sau d6 dugce chiét hai
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14n v6i diclometan. Lép hitu co dugc rira hai 14n bang nuéc mudi bio hoa va
dugc 1am kho trén natri sulfat khan. Sau khi loc hét tc nhan lam kho, hon hop
duoc co & diéu kién ap suét giam va phﬁn con lai thu duoc dugc tinh ché béng
sac ky cot silicagel (etyl axetat/ete dAu mo) dé tao ra hop chét tiéu d& (3,00 g,

60%) 13 chét rén mau trang.
[0431] Hop chét aa04:

Metyl 5-[[( 2-axetyloxyaxetyl)-metoxyamino]metyl]-3 4-diflo-2-(2-flo-4-

iodoanilino)benzoat

[Cong thtrc hoa hoc 320]
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Metyl 3,4-diflo-2-(2-flo-4-iodoanilino)-5-
[(metoxyamino)metyl]benzoat (hop chit aa03, 3,00 g, 6,44 mmol) dugc hoa tan
trong diclometan (100 mL), va sau d6 trietylamin (975 mg, 9,65 mmol) dugc
bd sung. Sau khi bd sung thém 2-clo-2-(hydroxyamino)etyl axetat (923 mg,
6,76 mmol) nho giot & —10°C, hdn hop duge khudy trong 20 phut & cting nhiét
d6. Nudc dugc bd sung vao hon hop phan ing, ma sau d6 duoc chiét hai 1an
véi diclometan. Lép hitu co dugc rira hai 14n bang nuéc mudi bio hoa va duge
lam kho trén natri sulfat khan. Sau khi loc hét tic nhan lam kho, phf?ln loc dugc
duoc ¢b & didu kién ap suét giam dé tao ra hop chat tiéu d& (1,1 g, 70%) la chét

rén mau tring.
[0432] Hop chét aa05:

Metyl 3.4-diflo-2-(2-flo-4-iodoanilino)-5-[[( 2-hydroxyaxetyl)-
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metoxyamino]metyl]benzoat

[Cong thirc hda hoc 321]
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Sau khi hoa tan metyl 5-[[(2-axetyloxyaxetyl)-metoxyamino]metyl]-
3 4-diflo-2-(2-flo-4-iodoanilino)benzoat (hop chit aa04, 2,20 g, 3,839 mmol)
trong metanol (100 mL), kali carbonat (536 mg, 3,88 mmol) duoc bd sung &
0°C va hon hop duge khudy trong 20 phut & cting nhiét d6. Dung dich nudce
amoni clorua dugc bd sung vao hdn hgp phan tmg, ma sau d6 duoc chiét hai
14n v&i diclometan. Lép hitu co dugc rira hai 14n bang nudc mudi béo hoa va
duoc 1am kho trén natri sulfat khan. Sau khi loc hét tac nhan lam kho, phﬁn loc
duoc dugc ¢d & didu kién ap suét giam dé tao ra hop chét tiéu dé (1,80 g, 88%)

14 chat rin mau trang.
[0433] Hop chat aa06:

tert-Butyl N-(metylsulfamoyl)carbamat

[Cong thirc hoa hoc 322]
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Sau khi hoa tan 2-metyl-propan-2-ol (4,3 g, 58,1 mmol) trong
diclometan (100 mL), closulfonyl isoxyanat (8,15 g, 58,5 mmol) duoc bb sung
& —5°C va hén hop duge khudy trong 30 phut & cung nhiét do. Trietylamin
(17,4 g, 172 mmol) va dung dich metylamin diclometan 2M (30 mL) dugc bb

sung thém, va hdn hop duge khudy trong 3 gi & nhiét d¢ trong phong. Hoén
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hop phan tng duoc rua bang axit clohydric 1M va nuéc mubi bdo hoa, va 16p
hitu co duoc lam kho trén natri sulfat khan. Sau khi loc hét tac nhan 1am khd,
phﬁn loc dugc dugc co & diéu kién ap sut giam dé tao ra hop chét tiéu dé (4,0

g,33%)l1a chit rin mau tring.
[0434] Hop chat aa07:

Metyl 3.4-diflo-2-(2-flo-4-iodoanilino)-5-[[metoxy-[2- [(2-metylpropan-2-

vl)oxycarbonyl-(metylsulfamoyl)amino]axetyl] amino Jmetyl]benzoat

[Cong thirc hda hoc 323]
0._0

Sau khi hoa tan metyl 3,4-diflo-2-(2-flo-4-iodoanilino)-5-[[(2-
hydroxyaxetyl)-metoxyamino]metyl]benzoat (hop chét aa05, 1,80 g, 3,43
mmol) trong THF khan (50 mL), triphenylphosphin (1,35 g, 5,15 mmol) va
tert-butyl N-(metylsulfamoyl)carbamat (hop chit aa06, 865 mg, 4,11 mmol)
dugc b sung. Diisopropyl azodicarboxylat (1,04 g, 5,15 mmol) ciing duoc bd
sung & 0°C, va hdn hop duge khudy trong 2 gid & nhiét do trong phong. Nudc
duoc bd sung vao hdn hop phan tmg, ma sau d6 dugc chiét ba 1an vdi etyl
axetat. L6p hitu co dugce rira ba lan béng nudc mudi bdo hoa va duge 1am kho
trén natri sulfat khan. Sau khi loc hét tac nhan lam kho, hdn hop duge ¢ & diéu
kién ap suét giam va phﬁn con lai thu dugc duogc tinh ché bé“mg sic ky cot
silicagel (ete dau mo/ etyl axetat) dé tao ra hop chét tiéu d& (1,50 g, 61%) la

chat ran mau trang.

[0435] Hop chat aa08:
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Axit 3.4-Diflo-2-(2-flo-4-iodoanilino)-5-[[metoxy-[2-[( 2-metylpropan-2-

yl)oxycarbonyl-(metylsulfamoyl)amino]axetyl] amino|metyl]benzoic

[Cong thtrc hoa hoc 324]
HO O

Dung dich ctia metyl 3,4-diflo-2-(2-flo-4-iodoanilino)-5-[[metoxy-[2-
[(2-metylpropan-2-yl)oxycarbonyl-
(metylsulfamoyl)amino]axetyl]amino]metyl]benzoat (hop chat aa07, 1,50 g,
2,09 mmol) trong THF (50 mL) dugc lam mat t6i 0°C, va sau do dung dich
nude lithi hydroxit 1M (20,9 mL, 20,9 mmol) dugc bd sung va hon hop dugce
khudy trong 16 gid & nhiét do trong phong. Sau khi bd sung axit clohydric 1M
vao hdn hop phan tng dé didu chinh n6 t6i pH 4, né dugc chiét hai 14n vi etyl
axetat. L6p hitu co duge rura hai 14n bing nudc mubi bdo hoa va dugc 1am kho
trén natri sulfat khan. Sau khi loc hét tac nhan 1am kho, phﬁn loc duoc dugc co
& didu kién 4p suét giam, va phan con lai thu duge dugc tinh ché bang sic ky
cot d4o pha (dung dich nudc axit trifloaxetic 0,5%/dung dich axetonitril axit

trifloaxetic 0,5%) dé tao ra hop chét tidu dé (0,80 g, 54%) 1a chat rén mau trang.
[0436] Hop chét aa09:

tert-Butyl N-[2-[[2,3-diflo-4-(2-flo-4-iodoanilino)-5-(2-

hydroxyetoxycarbamoyl)phenyl] metyl-metoxyamino]-2-oxoetyl]-N-

(metylsulfamoyl)carbamat

[Cong thtrc héa hoc 325]
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Sau khi bd sung EDC-HCI (33 mg), 3,4-dihydro-3-hydroxy-4-oxo-
1,2,3-benzotriazin (28 mg), 2-aminooxyetanol (25 pL) va DIPEA (0,10 mL)
vao dung dich DMF khan (0,6 mL) cta axit 3,4-diflo-2-(2-flo-4-
iodoanilino)—S—[[metoxy—[2—[(2—metylpropan—2—yl)oxycarbonyl-
(metylsulfamoyl)amino]axetyl] amino]metyl]benzoic (hop chét aa08, 80 mg,
0,114 mmol), hon hop duoc khuéy trong 3 gio & nhiét do trong phong. Hoén hop
phan tmg dugc tinh ché bang sic ky cdt dao pha (dung dich nude axit formic
0,1%/dung dich axetonitril axit formic 0,1%) 8 tao ra hop chit tiéu dé (49 mg,

56%) 1a chét 1ong khong mau.

LCMS m/z: 762 [M+H]"

Thoi gian luu gitt HPLC: 0,89 phut (cac diéu kién phén tich C)
[0437] Hop chat AA-1:

3.4-Diflo-2-(2-flo-4-i0odoanilino)-N-( 2-hydroxyetoxy)-5-[[metoxy-[2-

(metylsulfamoylamino)axetyl] amino]metyl]benzamit

[Cong thirc hoa hoc 326]
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Sau khi hoa tan tert-butyl N—[2—[[2,3—diﬂo—4—(2—ﬂo-4-iodoanilino)—
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5—(2-hydroxyetoxycarbamoyl)phenyl]metyl—metoxyamino]-2—0xoety1] -N-
(metylsulfamoyl)carbamat (hop chét aa09, 84,9 mg, 1,11 mmol) trong dung
dich 1,4-dioxan axit clohydric 4M (1,7 mL), dung dich dugc khuéy G nhiét do
trong phong. Sau khi c6 hdn hop phan tng, né dugce tinh ché bang sic ky cot
dao pha (dung dich nudc axit formic 0,1%/dung dich axetonitril axit formic
0,1%) dé tao ra hop chét tidu dé (49 mg, 66%) 1a chit rin mau tring.

LCMS m/z: 662 [M+H]"

Thoi gian luu gitt HPLC: 1,00 phut (cac diéu kién phan tich A)

[0438] Hop chit aal9:

Axit 2-[3-[(2-Flo-3-nitrophenyl)metyl] -2-0x0-7-pyrimidin-2-yloxychromen-4-

vI]Axit axetic

[Cong thirc hoa hoc 327]
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Sau khi b sung dung dich THF (61,4 mL) cua lithi
bis(trimetylsilyl)amit 1M vao dung dich cta 3-[(2-flo-3-nitrophenyl)metyl]-
4-metyl-7-pyrimidin-2-yloxychromen-2-on (2,50 g, 5,84 mmol) trong THF
khan (80 mL) & —78°C trong mdi trudng nito, hon hop duge khudy trong 3 gid
& 0°C. Cacbon dioxit dugc bb sung vao binh phan tng, va hon hop phén ung
duoc khudy thém trong 60 phut ¢ —20°C t61 0°C trong moi truong cacbon
dioxit. Nuée duge bd sung vao hén hop phan tng, chiét duoc thuc hién véi etyl
axetat, va 16p hitu co dugc lam kho trén natri sulfat khan. Sau khi loc hét tac

nhan 1am kho, phan loc dugce duge c6 ¢ diéu kién ap suat giam va phan con lai
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thu duoc duge tinh ché bing sic ky cot silicagel (diclometan/metanol) dé tao ra

hop chét tidu dé (2,0 g, 74%) 1a chat rén mau vang.
[0439] Hop chét aa20:

2-[3-[(2-Flo-3 —nitrophenyl)metvl]-2—oxo—7-pvrimidin—2-yloxychromen—4-

v1]-N-(2-hydroxyetoxy)axetamit

[Cong thirc hoa hoc 328]
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Sau khi hoa tan axit 2-[3-[(2-flo-3-nitrophenyl)metyl]-2-oxo-7-
pyrimidin-2-yloxychromen-4-yl]axetic (hop chat aal9, 100 mg, 0,21 mmol)
trong diclometan (10 mL) va DMF khan (1 mL), HATU (91,2 mg, 0,24 mmol)
va DIPEA (56,8 mg, 0,44 mmol) dugc bd sung va hdn hop duge khudy trong
10 phut & nhiét do trong phong. Dung dich diclometan cta 2-aminooxyetanol
duoc bd sung vao hdén hgp phan tmg, ma duoc khudy thém trong 2 gid. Sau khi
bd sung nudc vao hdn hgp phan tmg, né duge chiét ba 1an véi diclometan va
16p hitu co duge 1am kho trén natri sulfat khan. Sau khi loc hét tac nhan lam
kho, phén loc duoc dugc co & diéu kién ap sut giam va phﬁn con lai thu dugc
duoc tinh ché bang sic ky cot silicagel (diclometan/metanol) 8 tao ra hop chét

tiéu dé (70 mg, 59%) 1a chét rdn mau vang.
[0440] Hop chét aa21:

2-13-[(3 -Amino—Z—ﬂophenmeetvﬂ—2-0xo-7—pyrimidin—2—Vloxvchromen-4-

v1]-N-(2-hydroxyetoxy)axetamit

[Cong thurc hoa hoc 329]
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Sau khi hoa tan 2-[3-[(2-flo-3 -nitrophenyl)metyl]-2-oxo-7-pyrimidin-
2-yloxychromen-4-yl] -N-(2-hydroxyetoxy)axetamit (hop chét aa20, 20 mg,
0,04 mmol) trong 2,2,2-trifloetanol (5 mL), paladi/carbon (5 mg) dugc b sung
va hon hop duge khudy trong 16 gid trong moi trudong hydro. Hon hop phan

ung duoc loc va ph?m loc duoc dugce cod dé tao ra hop chét tiéu dé 12 chét rén.
[0441] Hop chat AA-2:

2-[3-[[2-Flo-3-( metvlsulfamovlamino)phenvl]metyl]—2-0X0-7—pvrirnidin—2-

vloxychromen-4-y1]-N-( 2-hydroxyetoxy)axetamit

[Cong thirc hoa hoc 330]
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Sau khi hoa tan 2-[3-[(3-amino-2-flophenyl)metyl]-2-oxo0-7-
pyrimidin-2-yloxychromen-4-yl] -N-(2-hydroxyetoxy)axetamit (hop chét aal2,
95 mg, 0,20 mmol) trong DMF khan (10 mL), pyridin (32 mg, 0,40 mmol) va
4-dimetylaminopyridin (2,4 mg, 0,02 mmol) dugc bd sung. Dung dich cia
metylsulfamoyl clorua (52 mg, 0,32 mmol) trong DMF khan (5 mL) duoc bd
sung thém trong sudt khoang thoi gian 12 10 phat & —40°C, va hén hop dugc
khudy trong 4 gi & 0°C. Sau d6 sau khi bd sung axit clohydric 1M vao hon
hop phan Ung, chiét duoc thuc hién véi etyl axetat. L6p hitu co duoc rira bang

dung dich nudc natri hydro carbonat va nudc mudi, va sau do dugce lam kho
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trén natri sulfat khan. Sau khi loc hét tac nhan 1am khé, hdn hop dugc c6 & diéu
kién ap suat giam va phan con lai thu dugc dugc tinh ché bang sic ky 16p méng

dé tao ra hop chét tiéu d& (10 mg, 9%) 1a chit rin mau trang.
LCMS m/z: 574 [M+H]"

Thoi gian luu gitt HPLC: 1,06 phut (céac diéu kién phan tich A)
[0442] [Céc vi du thur nghiém]

Cac hop chét trong cac vi du thtt nghiém dudi diy ma dugc dé cap
trong cac vi du san xuét dugc thé hién béi cuing cc s6 hiéu hop chét nhu trong
céc vi du san xuAt. Hop chit duoc bidu thi 12 “ref-1” 1a hop chat duoc thé hién
boi cong thirc (A) dudi day, la hop chét 34 trong tai liéu Bioorg. Med. Chem.
Lett. 2008, vol. 18, no. 24, p. 6501-6504. Hop chét dugc biéu thi 1a “ref-2” 1a
hop chat duoc thé hién bsi cong thire (B) dudi day, 1a hop chét 27 trong tai lidu
Bioorg. Med. Chem. Lett. 2013, vol. 23, no. 8, p. 2384-2390. Cac hop chét
duoc biéu thi 13 “ref-3” va “ref-4” 1a cac hop chit duoc thé hién lan luot boi céc
cong thie (C) va (D) dudi day, 1a hop chat 9 va hop chat 10 trong tai liéu
Chem. Med. Chem. 2015, vol. 10, no. 12, p. 2004-2013. Hop chét duoc biéu thi
14 “ref-5” 12 hop chét dugc thé hién boi cong thic (E) dudi day, 1a hop chét 1
trong tai liéu ACS Medchem. Lett. 2014, vol. 5, no. 4, p. 309-314.

[0443] ref-1:

N-[(2R)-2,3-Dihydroxypropoxy]-3 4-diflo-2-(2-flo-4-

iodoanilino)benzamit(PD0325901)

[Cong thirc hoa hoc 331]
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[0444] ref-2:

4-Flo-2-(2-flo-4-iodoanilino)-6-[3-( metylsulfamoylamino)phenoxy]benzamit

[Cong thirc héa hoc 332]
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[0445] ref-3:

3-(2-Flo-4-iodoanilino)-5-[3-( propan—Z-Vlsulfonylamino)phenoxy]pyridin—4-

carboxamit

[Cong thitc hoa hoc 333]
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[0446] ref-4:

3-[3-( Xyclopropylsulfonylamino)phenoxy]-5 -(2-flo-4-iodoanilino)pyridin-4-

carboxamit

[Cong thic hda hoc 334]
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[0447] ref-5:

3-[[3 -F10-2-(metvlsulfamoylamino)pyridin—4-Vl]metyl]-4—metv1—7—pyrimidin—

2-yloxychromen-2-one(CH5126766)

[Cong thirc hda hoc 335]
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(E)
[0448] (Vi du thir nghiém 1)

Anh huéng dén su tuong tac gitta RAF1 va MEK1

Cac anh hudng cua céc hop chét ctia cac Fig.4 dén 11 dén su tuong tc
gifta RAF1 va MEK1 dugc khao sat nhu duoc mo ta dudi day su dung Biacore
8K (GE Healthcare).

[0449] RAF1 dung hop tag GST (Carna Biosciences) duoc cb dinh 1én bé mit
cda chip cam bién (Sensor Chip) CM5 (GE Healthcare) su dung Khang thé
khang GST (Anti-GST Antibody) (GE Healthcare). Tiép theo, dung dich dém
chay mau (mau tréng-blank), dung dich MEK1 40 nM, hoac dung dich hdn hop
cua MEK 1 40nM va hop chét thir nghiém 3pM duoc cho chay trén bé mit cla
chip cam bién trong 120 gidy, va dung dich dém chay mau sau dé dugc cho
chay trén n6. MEK1 duoc sir dung 1a protein nguoi tai td hop MEK1, bét hoat
(Thermo Fisher Scientific). Dung dich dém chay mau duoc str dung 1a PBS
(Sigma-Aldrich) v6i su bd sung DTT 1mM (Wako), MgCl, 10mM (Wako),
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ATP 500pM (Wako), Tween20 0,01% (Junsei-Kagaku) va DMSO 1%
(Sigma-Aldrich), va dung dich dém chay mau ndy cling dugc str dung dé didu
ché dung dich mau. Phép do dugce thuc hién ¢ 15°C. Ca RAF1 va MEK1 duogc
dua di xtr 1y loai phospho véi lambda protein phosphataza (Lambda Protein
Phosphatase) (New England Biolabs) truéc khi st dung, va MEK 1 dugc tinh

ché bing sic ky ray phan tu.

[0450] Céc db thi cam bién thu duge (céc do thi the hién thay dbi theo thoi gian
vé lugng cia MEK1 lién két v6i RAF1 duoc cb dinh) dugc quy chiéu kép bang
Biacore Insight Evaluation Software, va su chuén hoa cta cac do thi cam bién
bai luong clia RAF1 duoc ¢b dinh dugc thuc hién s dung TIBCO Spotfire.
Céc db thi cam bién duoc chudn héa dugc thé hién trén céc hinh v& tir Fig.4 dén
Fig.11. ID thuc nghiém, S kénh trong Biacore, va s6 hop chét duoc liét ké
theo tht tu trén mdi d6 thi cim bién (véi “khéng c6 hop chit” nghia 1a khong
¢6 hop chét thir nghiém xuét hién). Déi véi méi do thi cam bién, truc hoanh
(truc X) thé hién thoi gian (gidy) sau khi bt dAu bd sung dung dich mau va truc

fung (truc Y) thé hién lugng dugc chuan héa ctia lién két cia MEK 1.
[0451] (Vi du thir nghiém 2)

Anh hudng dén su phosphoryl héa cia MEK va ERK

Cac anh huong cua céac hop chét duogc liét ké trén Fig.12 (ref-5 va hop
chét A-1) dén su phosphoryl héa ndi bao cua MEK va ERK dugc khao sat boi
k¥ thuat tham tach mién dich (Western blotting) nhu dugc md ta dudi day.
[0452] Céc té bao A549 dugc cdy trong tAm 12 16 & 400.000 té bao mdi 16 va
duoc nudi cly trong thiét bi 0 khi cacbon dioxit 5% ¢ 37°C st dung moi trudng
Dulbecco Modified Eagle v6i su bd sung huyét thanh bao thai bo 10% (Sigma).

Vao ngay tiép theo, hop chét thr nghiém (ref-5 0,3uM hodc hop chét A-1
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0,05uM) hoac DMSO dugc bd sung vao moi trudong nudi ciy va dugc nudi chy
trong 30 pht hodc 2 gid, va cac t& bao duoc thu hoach bang dung cu nao té bao
va duoc hoa tan. Protein dugc chiét dugc tach béng SDS-PAGE va dugc
chuyén téi mang PVDF. Sau khi phong bé, mang PVDF duogc xu ly voi khang
thé Phospho-MEK 1/2 (Ser217/221), khang thé MEK1/2, khéng thé
Phospho-ERK 1/2 (Thr202/Tyr204), hodc khang thé ERK1/2 (tht ca thude Cell
Signaling Technology, Inc.). Sau khi rira khang thé so cép, né dugc xu ly bang
khang thé thir cap dugc ddnh dAu HRP (Cell Signaling Technology, Inc.), va sau
khi rira, tin hiéu dugc phat hién bang phéat huynh quang héa hoc str dung
Chemi-Lumi One Super (Nacalai Tesque Inc.). Fig.12 1a cac hinh anh dién di
thé hién cac két qua ctia k¥ thuat thdm tach mién dich (Western blotting). Trén
Fig.12, “p-MEK” va “p-ERK” 14n luot thé hién MEK dugc phosphoryl hoa va
ERK dugc phosphoryl hoa.

[0453] (Vi du tht nghiém 3)

Hoat tinh (rc ché MEK 1

Hoat tinh trc ché MEK1 cua cac hop chét duoc 16t ké trong Bang 3 dudi
day dugc danh gia bang phuong phéap phan cuc huynh quang nhu dugc mo ta
dudi day.

[0454] Hop chét thtr nghiém, CRAF (Thermo Fisher Scientific Inc.), MEKI
(Thermo Fisher Scientific Inc.) va ERK2 (Carna Biosciences, Inc.) dugc tron |
trong chat dém chtra ATP va dugc cho phan g trong 60 phut ¢ 30°C. ERKtide
duoc danh ddu FAM (Molecular Devices Corp.) sau d6 dugc bd sung va phan
ung dugc tiép tuc trong 45 phut & 30°C. IMAP (nhan hiéu dugc ding ky)
Progressive Binding chat phan (mg (Molecular Devices Corp.) dugc bd sung
thém, va phan ung dugc tiép tuc trong 15 phut & nhiét do trong phong. Tiép

theo phan tng, huynh quang phén cuc dugc do bang bd doc tAm huynh quang
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va ndng do trc ché 50% (ICso) dugc tinh toan dya trén su e ché theo phan tram
so voi dbi chimg khong c6 hop chét thir nghiém. Cac két qua duoc thé hién
trong Bang 3.

[0455] (Vi du thir nghiém 4)

Hoat tinh trc ché BRAF

Hoat tinh tc ché BRAF cuia cac hop chit duogc 16t ké trong Bang 3 dudi
day dugc danh gié bang phan tich chuyén ddi ning luong cong huong huynh

quang- huynh quang phan giai theo thoi gian nhu dugc md ta dudi day.

[0456] Hop chét thir nghiém, BRAF (Burofins Genomics KK.) va MEK1
(Thermo Fisher Scientific Inc.) dugc tron trong chét dém chira ATP va dugc
cho phan tmg trong 90 phut & 30°C. Khang thé Eu-Phospho-

MEK 1/2(Ser217/221) LANCE (nhén hiéu dugc déng ky) (Perkin-Elmer) sau
d6 duoc bd sung, va phan tmg dugc tiép tuc trong 60 phut ¢ nhiét do trong
phong. Tiép theo phan ung, chuyén dbi nang lugng cong huéng huynh quang
duge do bing bd doc tim huynh quang va nong do tic ché 50% (ICso) dugc tinh
toan dya trén sy e ché theo phan tram so voi d6i chimg khdng c6 hop chat thir

nghiém. Cac két qua dugc thé hién trong Bang 3.
[0457] (Vi duy thir nghiém 5)

Hoat tinh rc ché ting sinh té bao

Hoat tinh tc ché tang sinh t& bao ctia cac hop chit dugc 16t ké trong
Bang 3 duéi day duoc danh gia bang cach do lugng ciia ATP trong cac té bao
song nhu duge md ta dudi day.
[0458] Hop chét thtr nghiém dugc pha lodng tuan tu bang DMSO va sau do
duoc pha lodng 25 ln bang nudc mudi dugc dém phosphat khong co Ca?",

Mg?", va sau d6 dugc phan phéi vao tAm 96 18 & 5pL mdi 16. Huyén phu té bao
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chira noéng d6 dugc chi ra dudi ddy cua céac té bao ung thu phoi ctia nguoi
A549, Calu-6 hosic NCI-H2122 (tét ca thu dugc tir ATCC) duoc diéu ché sir
dung moi truong dugc chi ra dudi ddy voi su bd sung huyét thanh bao thai bo
10% (Sigma). Huyén phu té bao dugc phan phdi vao tAm bd sung hop chét thir
nghiém & 95l mdi 18 va duge nudi cdy trong thiét bi 0 khi cacbon dioxit 5% &
37°C. Sau 4 ngdy, 80pL CellTiter-Glo (nhan hi¢u dugc dang ky) (Promega
Corp.) duoc bd sung vao mdi 16 va su phat quang sinh hoc duge do béng bd
doc tAm huynh quang. Nong do uc ché 50% (ICso) duge tinh toan dua trén su
&rc ché theo phan trim so véi dbi chimg khéng c6 hop chat thir nghiém. Cac két

qué duogc thé hién trong Bang 3.

A549: Mbi trudng Dulbecco Modified Eagle (Sigma); 2000 té
bao/95uL

Calu-6: Mdi truong Eagle Minimum Essential (Sigma); 4000 té
bao/95uL

NCI-H2122: Méi truong nudi cy RPMI-1640 (Sigma); 2000 t&
bao/95uL

[0459] (Vi du thir nghiém 6)

Tinh 6n dinh tiéu thé (microsome) gan ngudi

Céc hop chat duoc 18t ké trong Bang 3 dudi day duoc thir nghiém dadi
v6i tinh én dinh chuyén hoéa & cac tiéu thé (microsome) gan ngudi nhu dugc mo

ta dudi day s dung Biomek3000 (Beckman Coulter).

[0460] Phan phéi 400uL cac tiéu thé gan nguodi Img/mL (XENOTECH)/chét
dém kali phosphat 0,1M (pH 7,4) vao mdi 16 cua tAm 96 16. Dung dich DMSO
(4 pL) cta hop chit thtr nghiém 200uM sau d6 dugc bd sung, va u duge tién
hanh dén khi dat téi 37°C. Bb sung dung dich (200 pL) chira NADPH 2mM
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(ORIENTAL YEAST)/chit dém kali phosphat 0,1M (pH 7,4) ma dé dugc 0 &
37°C vao hdn hop phan tng nay (200 uL). O 0 phut, 5 phut, 15 phit hodc 30
phut sau khi bd sung, hdn hop phan tng (50 uL) duge bd sung vao axetonitril
(100 pL) dé dimg phan Umg phan Ung chuyén hoa. Sau khi phan tmg chuyén
héa dimg lai, dung dich nudc varfarin 1pM (50 pL) duge bd sung vao mdi hén
hop phan Ung lam ndi chun. Hdn hop phan tmg dugc loc va dugc phén tich
boi LC/MS/MS (LC: NEXERA by Shimadzu; MS: 4000Q trap by ABSciex;
cdt: cot Ascentis Express C18 HPLC (5 cm x 2,1 mm, 2,7 um); phuong phap
ion hda: ion hoa phun dién). Phan trdm con lai so véi lugng cta hop chét thir
nghiém & 0 phut dugc tinh toan tir ty 1€ dién tich dinh thu dugc cua hop chét
thtr nghiém so véi noi chuén. Héng s6 tdc dd thai trir (ke) dugc tinh todn tir thoi
gian U va phén trim con lai st dung phuong trinh tdc do thai trir co ban, va do
thanh thai noi tai cua gan (CLint) dugc tinh todn st dung cong thirc dugc thé

hién dudi day. Cac két qua duoc thé hién trong Bang 3.
CLint (uL/phtt/mg) = ke (phut")/ndng d tiéu thé gan nguoi (mg protein/uL)

[0461] [Bang 3-1]

Bang 3
Hop chat MEK1 BRAF A549 Calu-6 NCI-H2122 Clint
s6 ICso (nM) | ICso (nM) | ICs0 (aM) | ICs0 (nM) | ICs0 (nM) (uL/phut/mg)

A-1 17 1 26 64 5 1

A-2 5 3 1 2 0,1 25
A-3 31 5 25 28 13 10
A-4 17 2 5 7 1 21
A-5 10 5 5 12 1 36
A-6 12 10 17 19 3 20
A-7 18 5 2 18 1 28
A-8 3 4 0,4 2 0,1 33
A-9 4 4 2 7 0,4 56
A-10 5 7 0,1 ND 0,2 89
A-11 7 9 1 ND 1 128
A-12 13 6 6 18 5 121
A-13 1 3 1 3 0,3 31
A-14 2 3 11 27 1 39
A-15 8 4 2 5 1 57
A-16 8 3 14 ND 3 47
A-17 6 4 53 ND 15 6
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A-18 8 4 5 7 2 53
A-19 30 3 6 ND 5 35
A-20 23 2 7 ND 6 14
A-21 5 4 31 ND 14 4
A-22 6 2 31 ND 10 47
A-23 35 5 5 ND 1 <1
A-24 129 3 11 51 4 48
A-25 5 2 0,5 2 0,2 7
A-26 5 9 7 ND 2 13
A-27 32 7 24 ND 10 4
A-28 13 9 5 ND 2 11
A-29 14 11 28 ND 6 18
A-30 9 8 3 8 1 10

[Bang 3-2]
Bang 3 (tiép theo)
Hop chit | MEK1 | BRAF A549 Calu-6 | NCI-H2122 CLint
sd 1Cs0 (nM) | ICso (nM) | ICso (nM) | ICs0 (nM) | ICso (nM) _|(uL/phit/mg)

A-31 49 6 20 31 7 9
A-32 25 6 7 ND 5 19
A-33 10 2 27 68 8 6
A-34 81 3 27 79 12 17
A-35 66 28 21 34 4 15
A-36 74 5 26 61 17 18
A-37 50 7 21 26 7 10
A-38 16 3 66 122 15 17
A-39 41 14 30 79 7 ND
A-40 19 2 4 12 2 2
A-41 29 7 12 8 2 5
A-42 18 6 9 68 7 6
A-43 41 10 2 ND 13 37
A-44 2 19 ND ND 1 ND
A-45 2 6 5 ND 1 ND
A-46 811 30 ND 367 31 23
A-47 39 21 ND 104 17 38
B-1 2 5 6 11 2 15
B-2 4 3 1 7 1 53
B-3 82 4 2 14 1 22
B-4 19 5 2 6 1 28
B-5 93 6 7 29 5 22
B-6 97 15 2 16 1 20
B-8 47 7 95 233 14 24
B-9 2 4 10 ND 7 11
B-10 22 11 72 33 8 3
B-11 19 3 18 43 16 26
B-12 61 8 14 30 8 39
B-13 13 10 26 34 14 66
B-14 104 13 ND 74 11 4
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[Bang 3-3]
Bang 3 (tiép theo)
Hop chat MEK1 BRAF A549 Calu-6 | NCI-H2122 Clint
56 ICso (nM) | ICs0 (nM) | ICso (nM) | ICs0 (aM) | ICs0 (nM) (nL/phat/mg)
B-15 8 4 ND 60 6 13
B-16 4 12 ND 9 1 10
C-1 72 4 7 16 4 10
C-2 104 2 16 ND 7 17
C-3 12 3 1 ND 0,4 9
C4 224 23 7 ND 43 40
C-5 56 3 22 ND 4 29
C-6 268 9 6 31 4 74
D-1 96 1 9 ND 5 25
D-2 242 3 9 ND 5 103
D-3 130 1 26 ND 12 68
D-4 196 3 16 67 5 9
D-5 169 7 10 71 5 28
D-6 55 8 8 24 2 34
D-7 282 4 3 9 2 11
D-8 161 21 66 112 8 20
D-9 252 24 ND 28 3 53
D-10 261 34 ND 307 28 107
D-11 6 3 ND 2 0,3 24
D-12 15 14 ND 6 0,4 18
D-13 29 18 ND 6 1 88
D-14 1596 7 ND 117 10 15
D-15 1242 17 ND 118 11 91
D-16 48 6 ND 17 1 51
E-1 40 12 2 6 0,4 17
E-2 86 22 6 19 2 42
E-3 33 5 4 7 2 149
E-4 131 11 6 26 5 168
E-5 19 8 5 17 3 78
E-6 34 17 8 28 6 105
[Bang 3-4]
Bang 3 (tiép theo)
Hop chat MEK1 BRAF A549 Calu-6 | NCI-H2122 Clint
s6 ICs0 (nM) | ICso (nM) | ICs0 (nM) | ICso (nM) | ICso (nM) _|(pL/phat/m
E-7 334 6 1 8 0,4 5
E-8 137 2 3 ND 2 1
E-9 95 11 7 57 6 13
E-10 84 23 4 27 3 51
E-11 454 5 6 73 6 11
E-12 260 17 3 8 2 160
E-13 290 1 30 84 6 25
E-14 343 17 13 71 7 22
E-15 287 4 20 152 7 21
E-16 352 12 33 87 7 <1
E-17 199 6 31 110 7 24
E-18 366 5 7 122 8 29
E-19 332 34 9 87 9 115
E-20 467 13 37 103 11 18
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E-21 189 24 30 109 14 13
E-22 302 4 6 87 3 18
E-23 61 6 31 47 4 98
E-24 189 20 26 63 5 10
E-25 284 11 ND 28 7 8
E-26 13 6 ND 5 0,6 13
F-1 246 5 7 ND 3 10
F-2 383 5 8 66 8 15
F-3 380 5 8 118 24 28
G-1 222 12 21 65 6 32
G-2 6 3 2 13 0,4 31
G-3 15 5 7 47 2 29
G-4 53 4 28 259 12 26
G-5 751 78 ND 374 57 86
G-6 32 15 ND 23 2 57
G-7 2468 46 ND 443 75 21
[Bang 3-5]
Bang 3 (tiép theo)
Hop chat MEK1 BRAF A549 Calu-6 | NCI-H2122 Clint
56 ICso (nM) | ICso (M) | ICso (nM) | ICso (nM) | ICso (nM) _|(pL/phit/m
G-8 53 7 ND 232 25 26
G-9 230 13 ND 444 67 22
H-1 7 2 9 21 5 39
H-2 49 2 31 ND 16 77
H-3 2 4 5 ND 1 149
H-4 8 12 9 6 1 11
H-5 115 2 6 ND 4 26
I-1 25 3 5 15 3 19
1-2 47 3 25 103 11 12
1-3 55 2 32 120 21 16
1-4 275 4 444 ND 83 25
J-1 58 4 38 29 8 11
J-2 495 11 351 ND 130 16
J-3 308 11 854 972 123 23
J-4 877 14 > 2000 > 2000 1061 67
J-5 117 8 7 29 4 20
J-6 86 7 14 27 7 45
J-7 627 12 101 380 29 30
J-8 15 2 24 77 5 3
J-9 64 3 167 232 17 23
J-10 42 10 8 13 2 28
J-11 48 17 13 27 6 47
J-12 2287 ND 226 471 180 19
J-13 29 4 196 281 80 39
J-14 22 3 121 123 37 34
J-15 56 12 ND 284 46 225
K-1 55 3 3 14 4 97
K-2 73 4 6 27 6 234
K-3 84 5 9 31 10 247
K-4 106 11 6 25 5 129
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[Bang 3-6]
Bang 3 (tiép theo)

Hop chdt | MEK1 | BRAF A549 Calu-6 | NCI-H2122 Clint
56 1Cso (nM) | ICso (nM) | ICso (nM) | ICso (M) | ICso (aM) | (uL/phiit/mg)
K-5 139 9 25 110 23 245
K-6 227 15 25 83 21 499
K-7 31 14 9 27 7 357
K-8 209 14 68 122 29 103
K-9 23 8 17 34 8 185
K-10 128 8 25 81 16 69
K-11 278 15 93 230 85 437
K-12 10 14 7 27 6 546
K-13 115 9 18 53 13 321
L-1 6 2 21 41 17 10
M-1 5 4 27 28 13 59
N-1 1 2 20 ND 28 8
N-2 1 1 193 ND 60 11
N-3 4 5 475 ND 311 19
P-1 2 ND ND 22 6 15
P-2 8 ND ND 337 109 3
P-3 3 10 ND 223 96 37
P-4 34 16 ND 45 24 1
P-5 11 11 ND 447 31 2
P-6 13 9 ND 8 4 4
P-7 7 7 ND 72 7 12

Ref-1 7 17 7 91 7 20
Ref-2 364 12 8 35 3 12
Ref-3 5 12 2 10 1 11
Ref-4 11 9 18 2 32
Ref-5 292 11 113 418 27 <1

ND: Khong dugc xac dinh

[0462] (Vi du thir nghiém 7)

Hiéu qua chong khoi u in vivo

287/314

Hiéu qua cua hop chit A-1 chéng cic té bao ung thu dot bién KRAS

duoc danh gia nhu duge mé ta dudi day su dung chudt c6 khdi u.

[0463] Cac té bao ung thu phdi & ngudi dot bién Calu-6 KRAS dugc ciy ghép

vao chudt trui 16ng (CAnN .Cg-Foxn1nu/CrlCrlj, giéng cai, 5 tuan tudi, Charles

River) bang c4ch tiém dudi da huyén phu t8 bao vao canh bung st dung kim

26G. Nhitng con chudt nay duge chia thanh 5 nhom (8 con mdi nhom) theo lidu

luong cua hop chét thir nghiém va cach cho dung hop chét thir nghiém duoc bt
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d4u & 17 ngay sau khi ciy ghép, khi thé tich khdi u dat x4p xi 200 mm?®. Chudt
trong 4 nhém (cac nhom xt ly A-1) dugc cho dung qua duong miéng 0,0625
mg/kg, 0,25 mg/kg, 1 mg/kg hodc 4 mg/kg hop chit A-1 mdi lan st dung
DMSO 10%/Cremophor EL 10%/PEG400 15%/HPCD 15% la dung moi (ta
dugc). Chudt trong nhém con lai (d6i chimg t4 dugc) dugc cho ding qua duong
miéng mdt minh dung moéi. Viéc cho dung hop chét thir nghiém hodc dung moi

duoc thuc hién mot 1an mdi ngay trong 10 ngay.

[0464] Céc thé tich khéi u duogc do & 20 ngay, 24 ngay va 27 ngay sau cy
ghép. Cac thé tich khéi u dugc tinh toan bang cong thirc dugc thé hién dudi day
sau khi do cac duong kinh dai va cac duong kinh ngén ctia khéi u sir dung
thuéc cip. Cac két qua duoc thé hién trén Fig.13. Fig.13 1a d6 thi the hién thay
dbi theo thoi gian vé thé tich khdi u (trung binh + SD). Truc hoanh (truc X) thé
hién ngay sau cdy ghép va truc tung (truc Y) thé hién thé tich khéi u.

Thé tich khéi u (mm®) = 1/2 x dudng kinh dai (mm) x dudng kinh ngn (mm) x
dudng kinh ngén (mm)

Kha ning ap dung cong nghiép

[0465] Céac hop chét, cac mudi hodc céc solvat, cac tac nhan lam 6n dinh phirc
chit RAF/MEK, céc tic nhan tGc ché MEK, cac duoc phém, va cac tac nhan
diéu tri hodc phong nglra cc roi loan ting sinh té bao theo sang ché c6 thé sir
dung dé diéu tri hodc phong ngira cac rdi loan ting sinh té bao, cu thé 1a cac

bénh ung thu.
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YEU CAU BAO HQ
1. Hop chét dugc thé hién bsi cong thire chung (1) dudi ddy hodc mubi duoc
dung ctia né hodc solvat dugc dung cua hop chét hodc mudi nay:

[Cong thirc hda hoc 1]

X~ |
R«] /l“\‘x
Y X5
H

trong do:

vong A la nhom duoc thé hién boi cong thirc chung (2) hodc (4) dudi
d4y (trong d6 céc lidn két duoc biéu thi bang *, ** va *** Jan luot duoc lién két

v4i -NH-, -CONH- va -CH2-):

[Cong thirc hoéa hoc 2]

REF A

X1, X,, X3 va Xy mdi nhém doc 1ap 1a —CR,= hodc —N=;

R, 1 nguyén tir hydro, nguyén tir halogen, hoac nhéom C1-6 alkyl;

Ry la _S(:O)z_NH—Rg hOéC "S(ZO)Q—‘Rg;

Rs 12 nguyén tir hydro, nhém C1-6 alkyl (nhom C1-6 alkyl duogc thé tuy

y bang nguyén tr halogen, nhém hydroxy hodc nhém C1-6 alkoxy), hodc nhom
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C3-6 xycloalkyl mét vong (nhém C3-6 xycloalkyl dugc thé tiy y bang nhém
C1-6 alkyl);

R; 14 nguyén tir hydro, nhém C1-6 alkyl, nhom C3-6 xycloalkyl, hodc
nhém C1-6 alkoxy (nhém C1-6 alkoxy dugc thé tiry ¥ bang nhém hydroxy);
Rs 1a nguyén tir halogen hogc nhém C1-6 alkyl;

R¢ 12 nguyén tr hydro, nguyén tir halogen hodc nhém C1-6 alkyl va R4

1a nguyén tir halogen hodc nhém xyclopropyl;
R5 14 nguyén tir hydro hodc nhém metyl; va
Ry 12 nguyén tir hydro, nguyén tir halogen, hodc nhém C1-6 alkyl.

2. Hop chit, mudi hodc solvat theo diém 1, trong d6 hop chéit duoc thé hién boi
cong thirc chung (1) 1 hop chét dugc thé hién boi cong thirc chung (6) dudi
day:

[Cong thtrc hoa hoc 3]

trong do:

Xy, X5, X3 va Xy mdi nhom doc 1ap 18 —CR,=hodc —N=;

R, 1a nguyén tit hydro, nguyén tur halogen, hodc nhém C1-6 alkyl;

R, 12 —S(=0),~NH—Rg hodc —S(=0):~Rs;

Rs 1a nguyén tt hydro, nhém C1-6 alkyl (nhém C1-6 alkyl dugc thé tly
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¥ bang nguyén tt halogen, nhém hydroxy hodc nhém C1-6 alkoxy), hodc nhom
C3-6 xycloalkyl mdt vong (nhém C3-6 xycloalkyl dugc thé tiy ¥ bang nhém
C1-6 alkyl);

R; 13 nguyén tr hydro, nhém C1-6 alkyl, nhom C3-6 xycloalkyl, hodc
nhém C1-6 alkoxy (nhém C1-6 alkoxy dugc thé tiy ¥ bang nhém hydroxy);

Rs 1a nguyén tir halogen hodc nhom C1-6 alkyl; va

Rs 12 nguyén tir hydro, nguyén tir halogen hodc nhom C1-6 alkyl va R4

la nguyén tir halogen hodc nhém xyclopropyl.
3. Hop cht, mudi hodc solvat theo diém 1 hoic 2, trong do:
R, la nguyén tir hydro hoac nguyén tir halogen;

R; 14 nhém C1-6 alkyl (nhém C1-6 alkyl duge thé tily ¥ bang nguyén tir
halogen hodc nhém C1-6 alkoxy) hodc nhém C3-6 xycloalkyl mt vong (nhom
(C3-6 xycloalkyl dugc thé tlly ¥ bang nhém C1-6 alkyl);

R; 12 nguyén tir hydro, nhém C1-6 alkyl, nhom C3-6 xycloalkyl, hodc
nhom C1-6 alkoxy (nhém C1-6 alkoxy dugc thé thy y bang nhém hydroxy);

Rs 1a nguyén tur halogen; va

R¢ 12 nguyén t& hydro va R4 la nguyén tur halogen hodc nhom
xyclopropyl.
4. Hop cht, mudi hodc solvat theo diém 1 hodc 2, trong do:

R, 12 nguyén tir hydro hodc nguyén tir flo;

Rs 1a nhém C1-4 alkyl (nhém C1-4 alkyl duoc thé tuy ¥ bang nguyén tlr
flo hodc nhém C1-4 alkoxy) hodc nhom xyclopropyl (nhém xyclopropyl duoc
thé ty y bang nhém C1-4 alkyl);

R; 1a nguyén tir hydro, nhém C1-4 alkyl, nhém xyclopropyl, hodc nhom
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C1-4 alkoxy (nhém C1-4 alkoxy duogc thé tuy y bang nhém hydroxy);

Rs 13 nguyén ti flo; va

Re 12 nguyén tir hydro va Ry 1a nguyén tir iot hodc nhém xyclopropyl.
5. Hop chét, mudi hoic solvat theo diém 1 hoic 2, trong do:

R; 13 nguyén tir flo;

R; 1a =S(=0),~NH—Rs;

Rg 12 nhém C1-4 alkyl;

R; 1 nguyén tir hydro hodc nhém xyclopropyl;

Rs la nguyén tu flo; va

R¢ 14 nguyén tir hydro va R4 12 nguyén tu iot hodc nhém xyclopropyl.

6. T4c nhan lam én dinh phtic chat RAF/MEK chira hop chat dugc biéu hién
bang coéng thic chung (11) dudi day hodc mudi duoc dung cta nd, hodc solvat

duoc dung cia hop chéit hoac mubi nay lam thanh phén hoat chét

[Cong thirc hdéa hoc 4]
Re

H

N Rs
R4 '\. )\

R
(11)
trong do:

vong A la nhom duogc thé hién boi cong thic chung (2) hodc (4) dudi

day (trong d6 céc lién két duoc biéu thi boi *, **, va *** dugc lién két lan luot
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vé6i -NH-, -CONH- va -X7-):

[Cong thirc héa hoc 5]

X1, X,, X3 va Xy mdi nhom doc 1ap 1a —CR,=hodc —N=;
R, 12 nguyén tir hydro, nguyén ti halogen, hodc nhom C1-6 alkyl;

X71a —CHy—;

R, 12 —S(=0),~NH—Rs hodc —S(=0)>—Rs;

Rg 12 nguyén tir hydro, nhém C1-6 alkyl (nhém C1-6 alkyl dugc thé tuy
¥ bang nguyén t halogen, nhom hydroxy hoac nhém C1-6 alkoxy), hodc nhom
C3-6 xycloalkyl mét vong (nhém C3-6 xycloalkyl duoc thé tiy ¥ bang nhém
C1-6 alkyl);

R; 1a nguyén tir hydro, nhém C1-6 alkyl, nhém C3-6 xycloalkyl, hodc
nhém C1-6 alkoxy (nhém C1-6 alkoxy dugc thé tly y bang nhém hydroxy);

Rs 1a nguyén tir halogen hogc nhom C1-6 alkyl;

Rs la nguyén tit hydro, nguyén tir halogen hodc nhom C1-6 alkyl va R4

12 nguyén tr halogen hodc nhom xyclopropyl;
R, 12 nguyén tir hydro hodc nhém metyl; va
Ry 14 nguyén tir hydro, nguyén tr halogen, hodc nhom C1-6 alkyl.

7. Tac nhan lam 6n dinh phic chit RAF/MEK theo diém 6, trong d6 hop chat
duoc thé hién boi cong thirc chung (11) 12 hop chat duge thé hién béi cong thirc

chung (6) dudi day:
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[Cong thitc hda hoc 6]

trong do:

X, Xa, X3 va X4 mdi nhém dde 14p 1&a —CR,= hodc —N=;

R, 1a nguyén it hydro, nguyén tir halogen, hodc nhom C1-6 alkyl;
R, 12 —S(=0),~NH-Rg hodc —S(=0),—Rs;

Rg 12 nguyén tir hydro, nhém C1-6 alkyl (nhom C1-6 alkyl duoc thé tuy
y bang nguyén t& halogen, nhém hydroxy hoac nhém C1-6 alkoxy), hodc nhom
C3-6 xycloalkyl mét vong (nhém C3-6 xycloalkyl duoc thé tly ¥ bang nhém
C1-6 alkyl);

R; 1 nguyén tr hydro, nhém C1-6 alkyl, nhém C3-6 xycloalkyl, hodc
nhom C1-6 alkoxy (nhém C1-6 alkoxy dugc thé tuy y bang nhém hydroxy);

Rs 12 nguyén tir halogen hodc nhom C1-6 alkyl; va

R, 14 nguyén tir hydro, nguyén tir halogen hoac nhém C1-6 alkyl va R4

1a nguyén tir halogen hodc nhém xyclopropyl.
8. Tac nhan 1am 6n dinh phtrc chit RAF/MEK theo diém 6 hodc 7, trong do:
R, 12 nguyén tir hydro hodc nguyén tir halogen;

Ry 12 nhém C1-6 alkyl (nhém C1-6 alkyl duoc thé tly ¥ bang nguyén tir

halogen hodc nhém C1-6 alkoxy) hodc nhom C3-6 xycloalkyl mot vong (nhom
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(C3-6 xycloalkyl dugc thé tiry y bang nhom C1-6 alkyl);

R; 12 nguyén tir hydro, nhém Cl1-6 alkyl, nhém C3-6 xycloalkyl, hodc
nhom C1-6 alkoxy (nhém C1-6 alkoxy dugc thé ty y bang nhém hydroxy);

Rs 1a nguyén tur halogen; va

Rs 12 nguyén ti hydro va R4 la nguyén tu halogen hodc nhom
xyclopropyl.
9. Hop chét hoac mudi dugc dung cia nd, hodc solvat dugc dung cua hop chét
hoac mubi nay, hop chét nay dugc lua chon trong $6:

N—Xyclopropyl—3,4-diﬂo-2—(2—ﬂo—4-iodoanilino)-5-[[3 -flo-2-
(metylsulfamoylamino)pyridin—4-yl]metyl]benzamit,

2-(2-flo-4-iodoanilino)-5-[[3 ~flo-2-(metylsulfamoylamino)pyridin-
4-yl]metyl]-1-metyl-6-oxopyridin-3 -carboxamit,

2-(4-xyclopropyl-2-floanilino)-3,4-diflo-5-[[3 -flo-2-
(mety1sulfamoylamino)pyridin-4-y1]metyl]benzamit,

N-xyclopropyl-5-[[2-(etylsulfamoylamino)-3 -flopyridin-4-
yl]metyl]—3,4-diﬂ0-2-(2—ﬂ0-4—iodoanilino)benzamit,

N-xyclopropyl-3,4-diflo-5-[[3 ~flo-2-(2-floetylsulfamoylamino)pyridin-
4—yl]metyl]—2—(2—ﬂo-4—iodoanilino)benzamit,

3,4-diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-
(metylsulfarnoylamino)pyridin—4-yl]metyl] -N-[(2-metylpropan-2-
yl)oxy]benzamit,

3 4-diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-
(metylsulfamoylamino)pyridin—4-yl]metyl]—N—metoxybenzamit,

3,4-diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-
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(metylsulfamoylamino)pyridin-4—yl]metyl]benzamit,
5-[[2-(xyclopropylsulfamoylamino)-3 ~flopyridin-4-yl]metyl]-3,4-
diflo-2-(2-flo-4-iodoanilino)benzamit,
3,4-diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-(propan-2-
ylsulfamoylamino)pyridin-4-ylmetyl|benzamit,
3,4-diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-(2-
metoxyetylsulfamoylamino)pyridin-4-yljmetyl] benzamit,
3,4-diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-(2-
metylpropylsulfamoylamino)pyridin—4—yl]metyl]benzamit,
3,4-diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-[(1-
metylxyclobutyl)sulfamoylamino]pyridin-4—yl]metyl]benzamit,
3,4-diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-
(propylsulfamoylamino)pyridin-4—yl]metyl]benzamit,
3,4-diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-
(metylsulfamoylamino)pyridin-4-ylJmetyl]-N- (2-hydroxyetoxy )benzamit,
5-[[3 ~(etylsulfonylamino)-2-flophenyl]metyl]-3 ,4-diflo-2-(2-flo-4-
iodoanilino)benzamit,
5-[[3 ~(etylsulfonylamino)-2-flophenyl]metyl]-3 ,4-diflo-2-(2-flo-4-
iodoanilino)-N-metoxybenzamit,
3,4-diflo-2-(2-flo-4-iodoanilino)-5 -[[2-flo-3-
(metylsulfamoylamino)phenyl] metyl]benzamit,
3,4-diflo-2-(2-flo-4-iodoanilino)-5 -[[2-flo-3-

(metansulfonamit)phenyl]metyl]benzarnit,

4-flo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-
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(metylsulfamoylamino)pyridin-4-yl] metyl]benzamit,
N-xyclopropyl-2-(2-flo-4-iodoanilino)-5-[[3 -flo-2-
(metylsulfamoylamino)pyridin-4-yljmetyl]-1 -metyl-6-oxopyridin-3-
carboxamit,
3,4-diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-[(1-
metylxyclobutyl) sulfamoylamino]pyridin-4-yl]metyl] -N-metoxybenzamit,
3,4-diflo-5-[[3 —ﬂ0-2-(metylsulfamoy1amino)pyridin—4-yl]metyl] -
2-(2-flo-4-metylsulfanylanilino)benzamit,
2-(4-etynyl-2-floanilino)-3 ,4-diflo-5-[[3 -flo-2-
(propylsulfamoylamino)pyridin—4—yl]metyl] benzamit,
2-(4-bromo-2-floanilino)-3,4-diflo-5-[[3-flo-2-
(metylsulfamoylamino)pyridin-4-yl]metyl]benzarnit,
2-(2-clo-4-iodoanilino)-5-[[3 ~(etylsulfonylamino)-2-
flophenyl]metyl]-3 ,4-diflo-N-metoxybenzamit,
3,4-diflo-2-(2-flo-4-iodoanilino)-5-[[2-flo-3 -(oxan-4-
ylsulfonylamino)phenyljmetyl]benzamit,
2-[4-(diflometylsulfanyl)-2-floanilino]-3 ,4-diflo-5-[[3-flo-2-
(metylsulfamoylamino)pyridin—4—yl]metyl]benzamit,
3 4-diflo-2-[(4-flo-1-benzothiophen-5-yl)amino]-5- [[3-flo-2-
(metylsulfamoylamino)pyridin—4-yl]metyl]benzamit,
3,4-diflo-2-(2-flo-4-iodoanilino)-5-[3-flo-2-
(metylsulfamoylamino)pyridin-4-yl] oxybenzamit,
2-(2-flo-4-iodoanilino)-5-[[3 ~flo-2-(metylsulfamoylamino)pyridin-

4-ylJmetyl]-N-metoxy-1-metyl-6 -oxopyridin-3-carboxamit,
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2-(2-flo-4-iodoanilino)-5-[[3 ~flo-2-(metylsulfamoylamino)pyridin-
4-yllmetyl]-1-metyl-N- [(2-metylpropan-2-yl)oxy]-6-oxopyridin-3 -carboxamit,
5-[[2-(etylsulfamoylamino)-3 ~flopyridin-4-ylJmetyl]-2-(2-flo-4-
iodoanilino)-1-metyl-6-oxopyridin-3-carboxamit,
5-(2-flo-4-iodoanilino)-2-[[3 ~flo-2-(metylsulfamoylamino)pyridin-
4-yllmetyl]pyridin-4-carboxamit,
5-(2-flo-4-iodoanilino)-8-[[3 ~flo-2-(metylsulfamoylamino)pyridin-
4-yllmetyl]imidazo[1,5-a]pyridin-6-carboxamit,
5-flo-4-(2-flo-4-iodoanilino)-1-[[3-flo-2-
(metylsulfamoylamino)pyridin-4-ylJmetyl]-6 -oxopyridin-3-carboxamit,
5-flo-4-(2-flo-4-iodoanilino)-1-[[3-flo-2-
(propylsulfamoylamino)pyridin-4-yl]metyl] -6-oxopyridin-3-carboxamit,
4-(2-flo-4-iodoanilino)-1-[[3 ~flo-2-(metylsulfamoylamino)pyridin-
4-yllmetyl]-5-metyl-6-oxopyridin-3-carboxamit, va
1-[[2-(etylsulfonylamino)-3 -flopyridin-4-yl]metyl]-4-(2-flo-4-
iodoanilino)-5-metyl-6-oxopyridin-3-carboxamit.
10. Hop chét hoac mudi dugc dung ctia nd, hodc solvat dugc dung cua hop chét
hodac mubi nay, hop chét nay dugc lua chon trong s6:
N-xyclopropyl-3,4-diflo-2-(2-flo-4-iodoanilino)-5- [[3-flo-2-
(metylsulfamoylamino)pyridin-4-yl] metyl]benzamit,
2-(2-flo-4-iodoanilino)-5-[[3 -flo-2-(metylsulfamoylamino)pyridin-
4-yl]metyl]-1-metyl-6-oxopyridin-3 -carboxamit,
2-(4-xyclopropyl-2-floanilino)-3,4-diflo-3 -[[3-flo-2-

(rnetylsulfamoylamin0)pyridin—4-yl]metyl]benzamit,
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N-xyclopropyl-5-[[2-(etylsulfamoylamino)-3 -flopyridin-4-yl]metyl]-
3,4-diflo-2-(2-flo-4-iodoanilino)benzamit,
N-xyclopropyl-3,4-diflo-5-[[3 ~flo-2-(2-floetylsulfamoylamino)pyridin-
4-yl]metyl]-2-(2-flo-4-iodoanilino)benzamit,
3,4-diflo-2-(2-flo-4-iodoanilino)-5-[ [3-flo-2-
(metylsulfamoylamino)pyridin-4-yl]metyl]-N- [(2-metylpropan-2-
yl)oxy|benzamit,
3,4-diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-
(metylsulfamoylamino)pyridin-4-yl|metyl] -N-metoxybenzamit,
3,4-diflo-2-(2-flo-4-i0odoanilino)-5-[[3-flo-2-
(metylsulfamoylamino)pyridin-4-ylJmetyl]benzamit,
5-[[2-(xyclopropylsulfamoylamino)-3 -flopyridin-4-yl]metyl]-3,4-
diflo-2-(2-flo-4-iodoanilino)benzamit,
3,4-diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-(propan-2-
ylsulfamoylamino)pyridin-4-yljmetyl|benzamit,
3.4-diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-(2-
metoxyetylsulfamoylamino)pyridin-4-yljmetyl]benzamit,
3,4-diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-(2-
metylpropy1sulfamoylamino)pyridin—4-yl]metyl]benzamit,
3,4-diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-[(1-
metylxyclobutyl)sulfamoylamino]pyridin-4-yl] metyl]benzamit,
3,4-diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-
(propylsulfamoylamino)pyridin—4-yl]metyl]benzamit,

3,4-diflo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-
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(metylsulfamoylamino)pyridin-4-ylJmetyl]-N-(2 -hydroxyetoxy )benzamit,
5-[[3-(etylsulfonylamino)-2-flophenyl]metyl]-3 ,4-diflo-2-(2-flo-
4-iodoanilino)benzamit,
5-[[3 -(etylsulfonylamino)—2-ﬂophenyl]metyl]-3,4-diﬂ0-2—(2-ﬂ0-4—
iodoanilino)-N-metoxybenzamit,
3,4-diflo-2-(2-flo-4-iodoanilino)-5-[[2-flo-3-
(metylsulfamoylamino)phenylJmetyl]benzamit,
3,4-diflo-2-(2-flo-4-iodoanilino)-5-[[2-flo-3-
(metansulfonamit)phenyl]metyl]benzamit,
4-flo-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-
(metylsulfamoy1amin0)pyridin—4-yl]metyl]benzamit, va
N-xyclopropyl-2-(2-flo-4-iodoanilino)-5-[[3-flo-2-
(metylsulfamoylamino)pyridin-4-yljmetyl]-1 -metyl-6-oxopyridin-3-
carboxamit.
11. Hop chit hodc mubi duoc dung ciia nd, hodc solvat dugc dung cua hop chét
hodc mubi nay, hop chét nay duogc lya chon trong s6:
N—xyclopropyl-3,4-diﬂo-2-(2-ﬂo-4-iodoanilino)—5-[[3—ﬂo-2—
(metylsulfamoy1amin0)pyridin—4-yl]metyl]benzamit,
2-(2-flo-4-iodoanilino)-5-[[3 ~flo-2-(metylsulfamoylamino)pyridin-
4-yl]metyl]-1-metyl-6-oxopyridin-3 -carboxamit, va
2-(4-xyclopropyl-2-floanilino)-3,4-diflo-5-[[3-flo-2-
(metylsulfamoylamino)pyridin—4-yl]rnetyl]benzamit.
12.  2-(4-Xyclopropyl-2-floanilino)-3,4-diflo-5-[[3-flo-2-

(metylsulfamoylamino)pyridin—4-yl]metyl]benzamit hoc mubi duge dung cia
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nd, hodc solvat dugc dung ctia hop chét hodc mubi nay.

13. 2-(4-Xyclopropyl-2-floanilino)-3,4-diflo-5-[[3-flo-2-
(metylsulfamoylamino)pyridin-4-ylJmetyl]benzamit hodc mudi natri cha né,
hodc solvat dugc dung ctua hop chét hodc mudi nay.

14. 2-(4-Xyclopropyl-2-floanilino)-3,4-diflo-5-[[3-flo-2- -
(metylsulfamoylamino)pyridin-4-ylJmetyl]benzamit hodc mudi dugc dung cta
no.

15. 2-(4-Xyclopropyl -2-floanilino)-3,4-diflo-5-[[3-flo-2-
(metylsulfamoylamino)pyridin-4-yl]metyl]benzamit hoéc mudi natri ctia né.

16. Mudi natri ctia 2-(4-xyclopropyl-2-floanilino)-3,4-diflo-5-[[3-flo-2-
(metylsulfamoylamino)pyridin-4-yl]metyl]benzamit.

17. Dugc pham chira hop chét, mudi hodc solvat theo diém bét ky trong sb cac

didm tir 1 dén 16 1am hoat chét.
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