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Linh vue ky thuat dwoc dé cap

Sang ché d& cap dén hop chét di vong c6 thé c6 tac dung wc ché MALTI
(Mucosa associated lymphoid tissue protein 1) va dugc mong doi 14 ¢6 thé dugc st dung
1am thudc du phong hodc didu tri bénh ung thu v.v..
Tinh trang k§ thuit ciia sang ché

Trong céac té bao T va céac té bao B chinh chiu trach nhiém v& mién dich qua
trung gian té bao, tin hiéu thu thé té bao T va tin hiéu thu thé té bao B dong céc vai trd
quan trong trong chirc nang cua ching. Sw bét thudng trong qué trinh tai nap cac tin hiéu
nay giy ra nhidu bénh khac nhau nhu bénh ung thu va bénh viém. Trén thyc té, trong
truong hop cida bénh ung thu, di c6 bo céo rang viéc phan tich di truyén céc bénh nhan
méc u limph6 ¢6 ngudn gbc tir t& bao T nhu u limphd trong bénh bach cau té bao T &
nguoi 1on (adult T cell leukemia lymphoma, ATL), la mdt trong s6 céc u limphd khéng,
cho thiy su bét thuong di truyén trong tin hiéu thu thé té bao T/con dudng NF-kB, va
con dudng truyén tin hiéu thu thé t€ bao B/con dudng NF-kB ciing dugc kich hoat lién
tuc trong céc u limphd té bao B khac nhur u limphd té bao B 16n lan toa (diffuse large B-
cell lymphoma, DLBCL) typ ABC va u limphd té bao vo (mantle cell lymphoma, MCL).

Phirc hgp protein CBM trong d6 céc tin hiéu thy thé t& bao T va té bao B hop
nhét duoc ciu tao tir protein gia d& CARDI11, protein thich tng BCL10, va MALT1 ¢6
hoat tinh paracaspaza. Sy hinh thanh cta phirc hgp protein CBM duoc thuc dAy boi tin
hiéu thu thé té bao T va tin hiéu thu thé té bao B, dan dén gia tang hoat tinh paracaspaza
cia MALT1 va hoat héa yéu t6 phién ma NF-«B.

Do d6, chit e ché e ché hoat tinh cia MALT1 dugc mong doi 1a c6 thé diéu
chinh su gia ting hoat tinh cia MALT1 gdy ra bédi cac bét thuong vé tin hiéu thy thé té

bao T va tin hiéu thu thé t& bao B, va dugc cho 1a ¢ thé dugc st dung lam thudc du
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phong hodc diéu tri bénh ung thu, bénh viém va bénh turong tu gy ra boi hoat tinh cua
MALTI.

Hop chét theo sang ché duoc mong doi 1a ¢6 thé duge st dung dé phong nglra
hodc didu tri cac bénh co thé bi anh huéng béi MALT! (thudng dugc viét tat 1a “cac
bénh lién quan dén MALT1” trong ban md ta nay). N6 dugc mong doi 1a o thé duge st
dung dé phong ngilra hodc didu tri cac bénh bao gdbm, nhung khong chi giéi han &, bénh
ung thu [chéng han, bénh ung thu két-truc trang (vi du, bénh ung thu két trang, bénh
ung thu tryc trang, bénh ung thu hiu mon, bénh ung thu két-truc trang c6 tinh gia dinh,
bénh ung thu két-truc trang di truyén khong polyp va khdi u mo dém da day rudt), bénh
ung thu phéi (vi du, bénh ung thu phdi té bao khong nho, bénh ung thu phdi té bao nhd
va u trung biéu mé 4c tinh), u trung biéu md, bénh ung thu tuy (vi dy, bénh ung thu éng
tuy va khéi u noi tiét tuy), bénh ung thu hau, bénh ung thu thanh quan, bénh ung thu
thuc quan, bénh ung thu da day (vi du, ung thu tuyén hinh nhu, ung thu tuyén niém dich
va caxinom té bao vay tuyén), bénh ung thu t trang, bénh ung thu rudt non, bénh ung
thu va (vi dy, caxinom 6ng dan sita xam l4n, caxinom 6ng dan sita in situ, va bénh ung
thu v viém), bénh ung thu budng tring (vi du, bénh ung thu budng trimg biéu mo, khi
u té bao mam extragonadal, khdi u t& bao mim budng trimg va khéi u budng trimg cip
thip), bénh ung thu tinh hoan, bénh ung thu tuyén tién liét (vi dy, bénh ung thu tuyén
tién liét phu thudc hormon, bénh ung thu tuyén tién liét khong phu thudc hormon va
bénh ung thu tuyén tién liét khang sau khi phiu thuat cét bo tuyén tién liét), bénh ung
thu gan (vi du, caxinom té bao gan, bénh ung thu gan nguyén phat va caxinom tuyén
mang dém ngoai gan), bénh ung thu tuyén gidp (vi du, bénh ung thu tuyén giap dang
tity), bénh ung thu than (vi du, caxinom té bao than (vi du, caxinom t& bao than té bao
trong sudt), caxinom t& bao chuyén tiép ctia bé than va niéu quan), bénh ung thu tir cung
(vi du, bénh ung thu c¢d tr cung, bénh ung thu ndi mac tir cung va sacom tir cung),
caxinom tuyén mang dém thai ky, khdi u ndo (vi du, u nguyén bao tiy, u than kinh dém,

u té bao hinh sao tuyén ting, u t€ bao hinh sao s¢i, u t& bao hinh sao lan toa, u té bao
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hinh sao phuc hdi béang tao hinh va adenoma tuyén yén), u nguyén bao vong mac, bénh
ung thu da (vi dy, caxinom té bao day va u melanin &c tinh (vi dy, u melanin)), sacom
(vi dy, sacom co véan, sacom cO tron, sacom md mém, sacom té bao thoi va sacom
xuwong), khéi u xuong 4c tinh, bénh ung thu bang quang, bénh ung thu mau (vidy,dau
tiy, bénh bach ciu (vi du, bénh bach cAu dong tay &c tinh va bénh bach cau limpho bao
4c tinh)), u limphd 4c tinh (vi dy, u limpho té bao B lan téa, u limphd té bao vo, bénh
bach cau/u limpho t€ bao T & ngudi 1én va r6i loai ting sinh tiy man tinh), bénh Hodgkin,
va bénh ung thu nguyén phat chua ro nguén géc], trc ché su phat trién cta bénh ung thu,
kim ham sy di can, thuc dy su chét t& bao theo chuong trinh, hodc phong nglra hodc
didu tri tén thuong tién ung thu (vi dy, hdi ching khong dién hinh & tiy xuong). Ngoai
ra, hop chit theo séng ché dugc mong doi 1a ¢6 thé dugc sit dung dé phong ngira hodc
diéu tri cac bénh tu mién va/hodc bénh viém (vi dy, bénh viém ndo-tiy, bénh viém két
trang, bénh di Gng, bénh viém khép dang thép, bénh xo cung rai rac va bénh lupus ban
d6 hé théng), bénh v& xuong, bénh chuyén héa, bénh than kinh va cac bénh thodi hoa
than kinh, bénh ung thu, bénh tim-mach, bénh di g va bénh hen, bénh Alzheimer, bénh
lién quan dén hormon, bénh viém, nhiém virut (vi dy, nhidm virut thiéu hut mién dich &
ngudi), va nhiém vi khuén (vi dy, nhiém khun).

Tai liu séang ché 1 bc 10 céc hop chit dudi ddy nhu 1a cac hop chét c6 tac dung
trc ché MALT1 va c6 thé duoc st dung dé diéu tri cac rdi loan tu mién va cac bénh viém
nhu bénh viém khép dang thép, bénh xo cliing rai rac, bénh lupus ban do hé théng va
cac tinh trang bénh viém mach, cac bénh ung thu co nguﬁ‘)n géc tir hé tao huyét, bao gém
bénh bach cdu tao nén & tiy xuong man tinh, bénh bach cau tiy bao, u limphd khong

Hodgkin va cac u limpho té bao B khac, hoic cac khéi u rin va bénh tuong tu.

0



53533 41119

trong d6 mdi ky hiéu 12 nhu dugc xac dinh trong tai liéu nay.

Tai lidu sang ché 2 boc 16 cac hop chit dudi day dudi dang cac hop chat c6 tac
dung trc chéd MALT1 va c6 thé dugc st dung dé diéu tri cac r6i loan tw mién va cac bénh
viém nhu bénh viém khép dang thép, bénh xo cling rai rac, bénh vay nén, hoi chimg
Sjogren, bénh lupus ban do hé théng va céc tinh trang bénh viém mach, cac bénh ung
thu c6 nguén gbc tir hé tao huyét, bao gbm bénh bach cAu tao nén & tiy xuong man tinh,
bénh bach cau tiy bao, u limphd khong Hodgkin va cac u limphd té bao B khéc, hoic

cac khoi u rdn va bénh tuong tu.

()

trong d6 mdi ky hiéu 12 nhu dugc xac dinh trong tai liéu nay.

Tai liéu sang ché 3 boc 16 cac hop chit duéi day duéi dang cac hop chét ¢co tac
dung trc ché MALT1 va ¢6 thé dugc st dung dé diéu tri céc 161 loan tu mién, cic bénh

viém, cac bénh ung thu va bénh tuong tu.

(I)

trong d6 mdi ky hiéu 12 nhu duge xac dinh trong tai liéu nay.
Tai lidu sang ché 4 boc 16 cac hop chit duéi day dudi dang cac hop chét ¢ ca
hai tac dung trc ché MALT1 va thic day su thoai bién cua protein MALT1 nho viée bd

sung E3 ubiquitin ligaza, va co thé dugc st dung dé diéu tri cdc bénh ung thu nhu bénh
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ung thrr mau, bénh lympho bao 4c tinh, bénh bach cau, u limpho va da u tay, va bénh

tuong tu.

trong d6 mdi ky hiéu 1a nhu dugc xac dinh trong tai liéu nay.
Tai liéu trich dan
Céc tai liéu sang ché

Tai lidu sang ché 1: WO 2015/181747

Tai liéu séng ché 2: WO 2017/081641

Tai liéu sang ché 3: WO 2018/020474

Tai li€u sang ché 4: WO 2018/085247
Ban chit ky thuit clia sang ché
Céc van d& k¥ thuat

Muc dich cia sang ché 13 dé xuét hop chit méi c6 thé c6 tac dung e ché MALT1
va dugc mong doi 1a co thé dugc st dung lam thubc du phong hodc diéu tri bénh ung
thu v.v., va thubc chtra hop chét nay.
Giai phap dé giai quyét vin dé

Nho céc nghién ctru siéng nang d8 giai quyét cac vAn dé néu trén, cic tac gia
sang ché da phat hién ra rang hop chat duoc biéu dién bai cong thuc (I) sau day co thé
c6 tac dung Grc ché tuyét voi 1én MALT], dan dén hoan thanh sang ché.

Nhu vay, sang ché 1a nhu sau.

[1] Hop chét dugc biéu dién béi cong thire (I):
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(@) |
J A (D)
N
H,
trong do:
Ala:
Ry N PN ‘i N 1
N T s bl L
Rl 1 Ry N S S
h \i* gz“ i’s g Re &g
a"g&iﬁ.
shodc g, 8 ! l\

Ri 12 1) nguyén tir hydro, 2) nguyén tir halogen, 3) nhém xyano, 4) nhém Ci3
alkyl c6 thé dugc thé bang tir 1 dén 3 nguyén t halogen, 5) nhém Ci.3 alkoxy, 6) nhém
Cs.6 xycloalkyl, hodc 7) nhém phenyl;

R» 14 1) nguyén tit hydro hodc 2) nguyén t halogen;

R; 12 1) nhom Ci.6 alkyl c6 thé dugc thé bing tir 1 dén 3 nhém thé dugc chon tir
nhém C1.; alkoxy, nhoém hydroxyl va nguyén tir halogen, 2) nhém pyrazolyl c6 thé duoc
thé bang tir 1 dén 3 nhém thé duge chon tir nhém Ci.3 alkyl va nguyén tir halogen, 3)
nhém Cs.6 xycloalkyl, 4) nhém amin dugc thé hai 1an bing nhém Ci.; alkyl, hodc 5)
nhom phenyl c6 thé duge thé biang tir 1 dén 3 nguyén tt halogen;

Rs va Re 12 1) nguyén tir hydro, 2) nguyén tir halogen, 3) nhém Ci. alkyl c6 thé
dwoc thé bang tir 1 dén 3 nhém thé duoc chon tlr a) nhém hydroxyl, b) nhém Ci-3 alkoxy
¢6 thé duoc thé bing nhom 4-metoxyphenyl va c) nguyén tir halogen, hodc 4) nhém Ci.
3 alkoxy c6 thé dugc thé bang tir 1 dén 3 nguyén tir halogen;

Rs, Ry va Ro 12 1) nhom Ci alkyl c6 thé duoc thé bang tir 1 dén 3 nhom Ci.3

alkoxy hodc 2) nhém phenyl ¢6 thé duoc thé bang tir 1 dén 3 nguyén tir halogen;
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Rs 1a nhom Ci.3 alkyl; va

B la:

1) nhém phenyl c6 thé dugc thé bing tir 1 dén 3 nhém thé dugce chon tir a)
nguyén t& halogen, b) nhém xyano, ¢) nhém Ci.3 alkoxy co thé duoc thé bang tir 1 dén
3 nguyén tr halogen, va d) nhém triazolyl,

2) nhém Cs.¢ xycloalkyl c6 thé duoc thé bing tir 1 @én 3 nhém thé duoc chon ti
a) nhom Ci.3 alkyl c6 thé duoc thé bing tir 1 dén 3 nguyén tir halogen va b) nguyén tk
halogen,

3) nhém pyridyl c6 thé duoc thé bang tir 1 dén 3 nhom thé dugc chon tir a)
nguyén tir halogen, b) nhém xyano, ¢) nhém Ci.3 alkyl c6 thé duoc thé bing tir 1 dén 3
nguyén t halogen, d) nhém Ci.3 alkoxy cd thé dugc thé bing tir 1 dén 3 nhém thé duoc
chon tir nguyén tit halogen va nhém Ci.3 alkoxy, €) nhom pyrazolyl c6 thé duoc thé bang
tir 1 dén 3 nhém Cis alkyl, f) nhém imidazolyl c6 thé dugc thé bang tir 1 dén 3 nhom
C1.3 alkyl, g) nhém triazolyl c6 thé duoc thé bang tir 1 dén 3 nhom C1.3 alkyl ¢6 thé dugc
thé bang tir 1 dén 3 nhém thé dugc chon tir nhém Ci.3 alkoxy va nguyén tir halogen, h)
nhém azetidinyl, i) nhém pyrolidonyl, j) nhom tetrazolyl c6 thé dugc thé bing tir 1 dén
3 nhém C1.3 alkyl, k) nhém pyrimidinyl, va 1) nhém oxazolyl,

4) ‘nh(’)m pyrazolyl co thé duoc thé bang tir 1 dén 3 nhom thé dugc chon tr a)
nhém C1.3 alkyl c6 thé duge thé bang tir 1 dén 3 nguyén t halogen, b) nhém Ci.3 alkoxy
c6 thé dugc thé biang tir 1 dén 3 nguyén tir halogen, ¢) nhém xyano, va d) nguyén ti
halogen, hodc

5) nhém imidazopyridyl c6 thé duoc thé bang tir 1 dén 3 nguyén ti halogen)

hodc mudi cia nd, hoic déng tinh thé, hydrat hodc solvat ctia n6 (461 khi dugc
viét tit 1a “hop chit (I)” trong ban md ta nay).

[2] Hop chét theo muc [1], trong d6 A 1a:
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[4] Hop chét theo muc [1], trong d6 A 1a:

hoac

R; 13 1) nguyén tir halogen hodc 2) nhom Ci-3 alkyl;

R: 1a nguyén tir hydro;

R; 12 nhom Ci. alkyl c6 thé dugc thé bang tir 1 dén 3 nhom Ci-3 alkoxy;

R4 12 1) nguyén tir halogen hodc 2) nhém Ci.3 alkyl;

Rs 12 nhém C1. alkyl c6 thé duoc thé bing tir 1 d&én 3 nhém Ci alkoxy; va

B 132 nhém pyridyl co6 thé dugc thé bﬁng tir 1 dén 3 nhom thé dugc chon tir a)
nguyén tr halogen, b) nhom xyano, ¢) nhém Ci3 alkyl c6 thé dugc thé bang tir 1 dén 3
nguyén tir halogen, d) nhém Ci.3 alkoxy co6 thé duoc thé bang tir 1 dén 3 nguyén tir
halogen, va e) nhom triazolyl.

[5] Hop chét theo muc [1], trong d6 hop chét nay la:
(S)—N—(S-clo-6-(diﬂometoxy)pyridin-3-yl)-N'-(8-(1-metoxyety1)—2-metylimidazo[1,2-

b]pyridazin-7-yl)ure,
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(S)-N-(6-clo-4-(1-metoxyetyl)-1,5-naphtyridin-3-y1)-N'-(6-(2H-1,2,3 -triazol-2-yl)-5-
(triflometyl)pyridin-3-yl)ure,
(S)-N-(4-(1-metoxyetyl)-6-metyl-1,5-naphtyridin-3-y1)-N'-(6-(2H-1,2,3 -triazol-2-yl)-
5-(triflometyl)pyridin-3-yl)ure,
(S)—N-(S-clo-é-(2H-1,2,3-triazol-2-y1)pyridin-3-yl)-N‘-(S-(1-metoxyety1)—2-
metylimidazo[ 1,2-b]pyridazin-7-yl)ure,
(S)-N-(5-xyano-6-(diflometoxy)pyridin-3-y1)-N'-(8-(1-metoxyetyl)-2-
metylimidazo[1,2-b]pyridazin-7-yl)ure,

(S)-N-(8-(1-metoxyetyl)-2-metylimidazo[ 1 ,2-b]pyridazin-7-y1)-N'-(6-(2H-1,2,3-
triazol)-2-y1)-5-(triflometylpyridin-3-yl)ure,
N-(5-clo-6-(2H-1,2,3-triazol-2-yl)pyridin-3 -y1)-N'-(8-(2-metoxypropan-2-yl)-2-
metylimidazo[1,2-b]pyridazin-7-yl)ure,

N-(5-clo-6-(diflometoxy)pyridin-3 -y1)-N'-(2-clo-8-(propan-2-yl)imidazo[ 1,2-
b]pyridazin-7-yl)ure, hodc

N-(5-clo-6-(2H-1,2,3-triazol-2-yl)pyridin-3 -y1)-N'-(2-metyl-8-(propan-2-
yl)imidazo[ 1,2-b]pyridazin-7-yl)ure.

[6] Hop chit theo muc [1], trong d6 hop chat nay 1a (S)-N-(5-clo-6-
(diflometoxy )pyridin-3-y1)-N'-(8-(1-metoxyetyl)-2-metylimidazo [1,2-b]pyridazin-7-
yl)ure.

[7] Hop chat theo muc [1], trong d6 hop chat nay 1a (S)-N-(6-clo-4-(1-
metoxyetyl)-1,5-naphtyridin-3-y1)-N'-(6-(2H-1,2,3-triazol-2-y1)-5 -(triflometyl)pyridin-
3-yl)ure.

[8] Thubc chira hop chéit theo muc [1], hodc mudi ctia né, hodc dong tinh thé,
hydrat hodc solvat cta no.

[9] Thudc theo muc [8], trong d6 thudc nay 1a chét ttc ché MALT1.

[10] Thubc theo muyc [8], trong d6 thudc nay 1a thudc du phong hodc didu tri

bénh ung thu.
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Hiéu qud c6 loi cua sang ché

Hop chét theo sang ché ¢6 thé c6 tac dung trc ché MALT1 va c6 thé duoc sir
dung lam thubc nhu thude du phong hosic diéu tri bénh ung thu v.v..
M6 ta chi tiét sang ché

Sau day, phin mb ta chi tiét dwoc dua ra bang viéc dinh nghia mdi nhom thé
duoc str dung trong ban mo ta nay. Trir khi c6 quy dinh khac, mdi nhoém thé cé dinh
nghia sau day.

Trong ban md ta nay, cic vi du vé “nguyén tir halogen” bao gbm flo, clo, brom
va iot.
rong ban ma ta nay, cac vidu vé “nhém Cr.s alkyl” bao gém metyl, etyl, propyl,
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl, 1-
etylpropyl, hexyl, isohexyl, 1,1-dimetylbutyl, 2,2-dimetylbutyl, 3,3-dimetylbutyl va 2-
etylbutyl.

Trong ban md ta nay, cac vi du v& “nhém Cs.6 xycloalkyl” bao gdm xyclopropyl,
xyclobutyl, xyclopentyl va xyclohexyl.

Trong ban mo ta nay, cac vi du vé “nhém C1-3 alkoxy” bao gdm metoxy, etoxy,
pPropoxy va isopropoxy.

Trong ban md ta ndy, cic vi du v& “nhém amin dugc thé hai 1dn bing nhém
C13 alkyl” bao gdm dimetylamino, etylmetylamino, dietylamino, etylpropylamino va
dipropylamino.

Trong ban md ta nay, “nhém Ci-3 alkyl” bao gbém “nhém Ci.6 alkyl” néu trén c6
tir 1 dén 3 nguyén t& cacbon.

Sau day, phan md ta chi tiét duoc dua ra bang viéc dinh nghia mdi ky hiéu trong
cong thue (I).

Ala:

10
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| 5 |
R3 hoac Rs

Ri 1a 1) nguyén tir hydro, 2) nguyén tir halogen (vi du, nguyén tt clo, nguyén tr
brom), 3) nhém xyano, 4) nhém Ci.3 alkyl (vi du, metyl) c6 thé dugc thé bang tir 1 dén
3 nguyén tir halogen (vi du, nguyén tit flo), 5) nhém Ci-3 alkoxy (vi du, metoxy), 6)
nhém Cs. xycloalkyl (vi du, xyclopropyl), hodc 7) nhém phenyl.

Tét hon nita néu Ry 12 1) nguyén tir halogen (vi du, nguyén tit clo) hodc 2) nhom

Ci3 alkyl (vi du, metyl).

11
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R, 12 1) nguyén tir hydro hogc 2) nguyén tir halogen (vi du, nguyén tr flo,
nguyén tr clo).

Tét hon néu R, 13 nguyén ti hydro.

R3 14 1) nhém Ci alkyl (vi du, etyl, isopropyl, sec-butyl) co thé duoc thé bing
tir 1 dén 3 nhém thé duge chon tir nhém Ci-3 alkoxy (vi du, metoxy), nhém hydroxyl va
nguyén tir halogen (vi du, nguyén tir flo), 2) nhém pyrazolyl (vi du, 4-pyrazolyl) co thé
duoc thé b%mg tr 1 dén 3 nhom thé dugce chon tir nhém Ci.s alkyl (vi du, metyl) va
nguyén tir halogen (vi du, nguyén tit clo), 3) nhom Cs.6 xycloalkyl (vi du, xyclopropyl),
4) nhém amin dugc thé hai 14n bang nhém C1-3 alkyl (vi dy, metyl), hodc 5) nhém phenyl

7

2
ch thé
A A A AN

LALLN NeRe

>

18 bang tir 1 dén 3 nguyén tt halogen (vi du, nguyén ti clo).

Tét hon néu Rs 13 nhom Ci alkyl (vi dy, etyl, isopropyl) ¢6 thé dugc thé bang
tr 1 dén 3 nhém Ci.3 alkoxy (vi dy, metoxy).

R4 va Rg 1a 1) nguyén tir hydro, 2) nguyén tir halogen (vi du, nguyén tir clo), 3)
nhém C1.3 alkyl (vi du, metyl, etyl) c6 thé duoc thé bing tir 1 dén 3 nhom thé duge chon
tir a) nhém hydroxyl, b) nhém Ci-3 alkoxy (vi dy, metoxy) c6 thé duoc thé bang nhoém
4-metoxyphenyl va c) nguyén tir halogen (vi du, nguyén tir flo), hodc 4) nhom Ci3
alkoxy (vi du, metoxy, etoxy) co thé dugc thé bang tir 1 dén 3 nguyén tt halogen (vi du,
nguyén t flo).

Tét hon néu Ry 1a 1) nguyén tir halogen (vi du, nguyén tir clo) hodc 2) nhom
C1-3 alkyl (vi dy, metyl).

Tét hon néu R 1a 1) nguyén ti hydro, 2) nguyén tir halogen (vi du, nguyén tu
clo), 3) nhém Ci3 alkyl (vi du, metyl) hodc 4) nhém Ci3 alkoxy (vi du, metoxy).

Rs, R7 va Ry 13 1) nhém Ci.6 alkyl (vi dy, etyl, isopropyl) co thé dugc thé bang
tir 1 dén 3 nhém C.3 alkoxy (vi du, metoxy, etoxy) hodc 2) nhém phenyl c6 thé duoc
thé bang tir 1 dén 3 nguyén tir halogen (vi du, nguyén tir clo).

Tét hon néu Rs 1a nhém Ci.6 alkyl (vi du, etyl) c6 thé duoc thé bang tir 1 dén 3

nhém Ci-3 alkoxy (vi du, metoxy).

12
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Tét hon néu Ry 13 1) nhém Cis alkyl (vi du, etyl, isopropyl) c6 thé dugc thé
bing tir 1 dén 3 nhém C1.3 alkoxy (vi du, metoxy) hodc 2) nhém phenyl c6 thé duoc thé
bang tir 1 dén 3 nguyén tir halogen (vi dy, nguyén it clo).

Tét hon néu Ry 1a nhém Cys alkyl (vi dy, etyl) ¢6 thé dugc thé bang tir 1 dén 3
nhém Ci.3 alkoxy (vi du, metoxy).

Rg 1a nhém Ci3 alkyl (vi dy, metyl).

B la:

1) nhém phenyl cé thé duoc thé bang tir 1 dén 3 nhom thé dugc chon tir a)
nguyén tir halogen (vi dy, nguyén tr flo, nguyén tu clo), b) nhom xyano, ¢) nhéom Ci-3
alkoxy (vi dy, metoxy) ¢ thé duge thé bang tir 1 &én 3 nguyén tir halogen (vi dy, nguyén
ttr flo), va d) nhém triazolyl,

2) nhém Cs.6 xycloalkyl (vi du, xyclohexyl) co thé dugc thé bang tir 1 dén 3
nhém thé duge chon tir a) nhém Cr.3 alkyl (vi du, metyl) co thé duoc thé bﬁng tr 1 dén
3 nguyén tir halogen (vi du, nguyén tir flo) va b) nguyén tr halogen (vi du, nguyén tir
flo),

3) nhém pyridyl ¢ thé duoc thé bang tir 1 dén 3 nhom thé dugc chon tir a)
nguyén tir halogen (vi du, nguyén tit flo, nguyén tir clo, nguyén tir brom), b) nhém xyano,
¢) nhom Cy.3 alkyl (vi du, metyl) c6 thé duoc thé bang tir 1 dén 3 nguyén ti halogen (vi
du, nguyén ttt flo), d) nhém Ci-3 alkoxy (vi du, metoxy, etoxy) co thé dugc thé bang tur
1 dén 3 nhom thé duogc chon tir nguyén tir halogen (vi du, nguyén t flo) va nhém Ci3
alkoxy (vi du, metoxy), e) nhém pyrazolyl c6 thé dugc thé bang tir 1 dén 3 nhém Ci3
alkyl (vi dy, metyl), f) nhém imidazoly! c6 thé dugc thé bang tir 1 dén 3 nhom Ci.3 alkyl
(vi du, metyl), g) nhém triazolyl co thé duoc thé bang tir 1 dén 3 nhém Ci.3 alkyl (vi du,
metyl) co thé duoc thé bang tir 1 dén 3 nhém thé dugc chon tir nhém Ci.3 alkoxy (vi du,
metoxy) va nguyén ti halogen (vi du, nguyén tir flo), h) nhom azetidinyl, i) nhém
pyrolidonyl, j) nhém tetrazolyl co thé dugc thé bang tir 1 dén 3 nhom Ci.3 alkyl (vi du,

metyl), k) nhém pyrimidinyl, va 1) nhém oxazolyl,

13
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4) nhom pyrazolyl co thé dugc thé bang tir 1 dén 3 nhom thé duge chon tir a)
nhém Ci.3 alkyl (vi dy, metyl, etyl, isopropyl) c6 thé dugc thé bang tir 1 dén 3 nguyén
tir halogen (vi du, nguyén tit flo), b) nhém Ci-3 alkoxy (vi du, metoxy) c6 thé duogc thé
bing tir 1 dén 3 nguyén ti halogen (vi du, nguyén t flo), ¢) nhém xyano, va d) nguyén
tir halogen (vi du, nguyén tir clo), hodc

5) nhém imidazopyridyl cé thé duoc thé bang tir 1 d&én 3 nguyén tir halogen (vi
du, nguyén tir clo).

Tét hon néu B 13 nhém pyridyl c6 thé duoc thé bang tir 1 dén 3 nhém thé dugc

chon tir a) nguyén tir halogen (vi du, nguyén tit clo), b) nhom xyano, ¢) nhém Ci.3 alkyl

dwoc thé bang tir 1 dén 3 nguyén tir halogen (vi du, nguyén tir flo),

o

D>

(vi dn rr}etyl) cd th

VI Uy L1 vaal

D>

d) nhém Ci.3 alkoxy (vi dy, metoxy) ¢ thé dugc thé bing tir 1 dén 3 nguyén tir halogen
(vi du, nguyén ti flo), va e) nhém triazolyl.

Céc vi du thich hop vé hop chét (I) bao gdm cac hop chét duéi day.
Hop chét I-1

Hop chét (I), trong d6 A la:

Hy
A

, hoac

Ri 1a 1) nguyén tir hydro, 2) nguyén tir halogen (vi dy, nguyén tir clo, nguyén tu

brom), 3) nhém xyano, 4) nhém Ci3 alkyl (vi du, metyl) c6 thé dugc thé bing tir 1 dén

3 nguyén tr halogen (vi du, nguyén t flo), 5) nhém Ci-3 alkoxy (vi du, metoxy), 6)
nhém Ci. xycloalkyl (vi du, xyclopropyl), hodc 7) nhém phenyl;

R, 12 1) nguyén tir hydro hodc 2) nguyén tir halogen (vi du, nguyén t flo,

nguyén tu clo);
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R; 12 1) nhém Ci. alkyl (vi dy, etyl, isopropyl, sec-butyl) c6 thé duoc thé bang
tir 1 dén 3 nhom thé dugc chon tir nhém Ci-3 alkoxy (vi du, metoxy), nhém hydroxyl va
nguyén tir halogen (vi dy, nguyén tir flo), 2) nhém pyrazolyl (vi dy, 4-pyrazolyl) co thé
duogc thé béng tr 1 dén 3 nhém thé duge chon tir nhém Ci-3 alkyl (vi du, metyl) va
nguyén tir halogen (vi dy, nguyén tir clo), 3) nhém Cs.¢ xycloalkyl (vi dy, xyclopropyl),
4) nhém amin dugc thé hai 1dn bing nhém Ci.3 alkyl (vi dy, metyl), hodc 5) nhém phenyl
c6 thé dugc thé bing tir 1 d&én 3 nguyén tir halogen (vi du, nguyén tir clo);

R4 12 1) nguyén ti hydro, 2) nguyén tir halogen (vi du, nguyén t clo), 3) nhém
C13 alkyl (vi du; metyl, etyl) c6 thé dugc thé bang tir 1 dén 3 nhém thé dugc chon tir a)
nhém hydroxyl, b) nhém Ci.; alkoxy (vi du, metoxy) co thé dugc thé bang nhém 4-
metoxyphenyl va c) nguyén ti halogen (vi du, nguyén tit flo), hodc 4) nhom Ci-3 alkoxy
(vi dy, metoxy, etoxy) ¢ thé dugc thé bang tir 1 ¢én 3 nguyén tir halogen (vi du, nguyén
ti flo);

Rs 13 1) nhém Ci alkyl (vi du, etyl, isopropyl) co thé dwoc thé bang tir 1 dén 3
nhém Ci.3 alkoxy (vi du, metoxy, etoxy) hodc 2) nhém phenyl co thé dugc thé bang tir
1 dén 3 nguyén tir halogen (vi dy, nguyén tir clo);

Re 12 1) nguyén tir hydro, 2) nguyén t&r halogen (vi du, nguyén tit clo), 3) nhom
C1.3 alkyl (vi du, metyl) hodc 4) nhom Ci-3 alkoxy (vi du, etoxy);

Ry 12 1) nhém Ch. alkyl (etyl, isopropyl) c6 thé duge thé bang tir 1 dén 3 nhém
C1-3 alkoxy (vi du, metoxy) hodc 2) nhém phenyl c6 thé duoc thé bang tir 1 dén 3 nguyén
tir halogen (vi du, nguyén tir clo);

Rs 12 nhom Ci3 alkyl (vi du, metyl);

Ro 12 nhém Cias alkyl (vi du, etyl) ¢6 thé dugc thé bang tir 1 dén 3 nhom Ci-3
alkoxy (vi du, metoxy); va

B la:

1) nhom phenyl cé thé dugc thé béng tir 1 d@én 3 nhém thé dugc chon tir a)

nguyén tir halogen (vi du, nguyén tir flo, nguyén t clo), b) nhém xyano, ¢) nhém Ci3
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alkoxy (vi dy, metoxy) co thé duoc thé bing tir 1 dén 3 nguyén tir halogen (vi du, nguyén
tir flo), va d) nhém triazolyl,

2) nhém Cs.¢ xycloalkyl (vi dy, xyclohexyl) c6 thé dugc thé bing tir 1 dén 3
nhém thé duge chon tir a) nhém Ci3 alkyl (vi du, metyl) ¢6 thé dugc thé bing tir 1 dén
3 nguyén tir halogen (vi dy, nguyén tir flo) va b) nguyén tir halogen (vi dy, nguyén tu
flo),

3) nhém pyridyl ¢6 thé dwoc thé bing tir 1 dén 3 nhém thé dugc chon tir 2)
nguyén tir halogen (vi dy, nguyén tir flo, nguyén tir clo, nguyén tir brom), b) nhom xyano,
¢) nhém Ci3 alkyl (vi dy, metyl) co thé duoc thé bang tir 1 dén 3 nguyén tir halogen (vi
guyén tir flo), d) nhém Ci.3 alkoxy (vi du, metoxy, etoxy) ¢d thé dugc thé bang tir
1 dén 3 nhém thé duoc chon tir nguyén tir halogen (vi dy, nguyén t flo) va nhom Ci
alkoxy (vi dy, metoxy), e) nhém pyrazolyl co thé dugc thé bang tir 1 dén 3 nhom Ci.3
alkyl (vi dy, metyl), f) nhém imidazolyl co thé dugc thé bang tir 1 dén 3 nhom Ci-3 alkyl
(vi du, metyl), g) nhom triazolyl co thé dugc thé br?lng tir 1 dén 3 nhom Ci-3 alkyl (vi duy,
metyl) co thé duoc thé bﬁng tr 1 dén 3 nhom thé dugce chon tir nhom Ci-3 alkoxy (vi du,
metoxy) va nguyén t& halogen (vi du, nguyén t flo), h) nhém azetidinyl, i) nhém
pyrolidonyl, j) nhém tetrazolyl co thé duoc thé bang tir 1 dén 3 nhém Ci alkyl (vi du,
metyl), k) nhém pyrimidinyl, va 1) nhém oxazolyl,

4) nhém pyrazolyl co thé duoc thé bang tir 1 dén 3 nhém thé duoc chon tir a)
nhom Ci.3 alkyl (vi du, metyl, etyl, isopropyl) c6 thé dugc thé bang tir 1 dén 3 nguyén
t&r halogen (vi du, nguyén t flo), b) nhém Ci.3 alkoxy (vi du, metoxy) c6 thé dugc thé
bang tir 1 dén 3 nguyén tir halogen (vi du, nguyén tr flo), ¢) nhém xyano, va d) nguyén
tr halogen (vi dy, nguyén tir clo), hodc

5) nhom imidazopyridyl co thé duoc thé bang tir 1 dén 3 nguyén ti halogen (vi
du, nguyén tir clo).

Hop chat I-2

Hop chét (I), trong d6 A 1a:
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R hodc
R; 12 1) nguyén tir halogen (vi du, nguyén tir clo) hodc 2) nhom Ci3 alkyl (vi
dy, metyl);
R» 1a nguyén t& hydro;
R;3 13 nhém Cr.6 alkyl (vi du, etyl, isopropyl) ¢6 thé duogc thé bang tir 1 dén 3
nhém Ci.3 alkoxy (vi du, metoxy);

Rslal

~—
3
3
2
o>
==
=
£
@]

1guyén tir halogen (vi du, nguyén tir clo) hodc 2) nhém Cis alkyl (vi
du, metyl);

Rs 13 nhém Cig alkyl (vi du, etyl) c6 thé dugc thé bang tir 1 dén 3 nhom Cis
alkoxy (vi du, metoxy); va

B 132 nhom pyridyl c6 thé dugc thé bang tir 1 dén 3 nhém thé duoc chon tir a)
nguyén tir halogen (vi du, nguyén ti clo), b) nhém Xyano, ¢) nhom Ci3 alkyl (vi du,
metyl) co thé duoc thé bang tir 1 dén 3 nguyén tir halogen (vi du, nguyén tr flo), d)
nhém Ci.3 alkoxy (vi du, metoxy) c6 thé duoc thé bang tir 1 dén 3 nguyén tr halogen
(vi du, nguyén tt flo), va ) nhom triazolyl.
Hop chét I-3

Hop chat (T), trong d6 A 1a:

hodc Rs
R1 1a nhém Ci3 alkyl (vi du, metyl);

R2 1a nguyén tr hydro;
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R;3 12 nhém Ci6 alkyl (vi du, etyl, isopropyl) dugc thé bang tir 1 dén 3 nhom
C1.3 alkoxy (vi du, metoxy);

R4 12 1) nguyén tir halogen (vi dy, nguyén tit clo) hodc 2) nhom Ci-; alkyl (vi
du, metyl);

Rs 1 nhom Ci. alkyl (vi du, etyl) c6 thé dugc thé bang tir 1 dén 3 nhom Cis
alkoxy (vi du, metoxy); va

B 1a nhom pyridyl c6 thé dugc thé bang tur 1 dén 3 nhom thé duogc chon tir a)
nguyén tir halogen (vi dy, nguyén tir clo), b) nhom Ci3 alkyl (vi dy, metyl) c6 thé dugc
thé bang tir 1 dén 3 nguyén tr halogen (vi du, nguyén tr flo), ¢) nhom Ci-3 alkoxy (vi
dy, metoxy) b thé dugc thé bang tir 1 dén 3 nguyén tir halogen (vi du, nguyén tr flo),
va d) nhom triazolyl.
Hop chét 1-4 |

Hop chit (I), trong d6 A 1a:

Ri 1a 1) nguyén tir hydro, 2) nguyén tir halogen (vi du, nguyén tit clo, nguyén tur
brom), 3) nhém xyano, 4) nhom Ci.3 alkyl (vi dy, metyl) 6 thé duoc thé bang tir 1 dén
3 nguyén tir halogen (vi du, nguyén ti flo), 5) nhém Ci3 alkoxy (vi du, metoxy), 6)
nhém Cs.¢ xycloalkyl (vi du, xyclopropyl), hodc 7) nhém phenyl;

R, 1a 1) nguyén tir hydro hodc 2) nguyén tir halogen (vi duy, nguyén tu flo,
nguyén ti clo);

R; 12 1) nhém Ci alkyl (vi du, etyl, isopropyl, sec-butyl) c6 thé duoc thé bing
tir 1 dén 3 nhém thé dugc chon tir nhém Ci-3 alkoxy (vi du, metoxy), nhém hydroxyl va

nguyén tir halogen (vi dy, nguyén tir flo), 2) nhom pyrazolyl (vi du, 4-pyrazolyl) c6 thé
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R4 12 1) nguyén tit hydro, 2) nguyén tir halogen (vi dy, nguyén tr clo), 3) nhém
Ci-3 alkyl (vi du, metyl, etyl) c6 thé dugc thé béng tir 1 dén 3 nhom thé dugc chon tir a)
nhém hydroxyl, b) nhém Ci.3 alkoxy (vi du, metoxy) co thé dugc thé bang nhém 4-
metoxyphenyl va ¢) nguyén tir halogen (vi du, nguyén tir flo), hodc 4) nhom Ci-3 alkoxy
(vi dy, metoxy, etoxy) co thé duoc thé bang tir 1 dén 3 nguyén ti halogen (vi du, nguyén
tir flo);

Rs 1a 1) nhém Ci.6 alkyl (vi dy, etyl, isopropyl) c6 thé dugc thé bang tir 1 dén 3
nhém Ci.3 alkoxy (vi du, metoxy, etoxy) hodc 2) nhém phenyl c6 thé dugc thé bang tir
1 dén 3 nguyén tir halogen (vi du, nguyén tu clo); va

B la:

1) nhém phenyl ¢6 thé dugc thé bang tir 1 dén 3 nguyén tr halogen (vi du,
nguyén tir flo),

2) nhém Cs.¢ xycloalkyl (vi du, xyclohexyl) c6 thé duoc thé bang tir 1 dén 3
nhém thé duoc chon tir a) nhom Ci3 alkyl (vi dy, metyl) co thé duoc thé bang tir 1 dén
3 nguyén ti halogen (vi du, nguyén tir flo) va b) nguyén tr halogen (vi du, nguyén tir
flo),

3) nhom pyridyl c6 thé dugc thé bang tir 1 dén 3 nhom thé dugc chon tir a)
nguyén tir halogen (vi dy, nguyén ti flo, nguyén ti clo, nguyén ti brom), b) nhom xyano,
¢) nhém Ci.3 alkyl (vi du, metyl) co thé dugc thé bang tur 1 dén 3 nguyén tir halogen (vi
du, nguyén ti flo), d) nhém Ci-3 alkoxy (vi du, metoxy, etoxy) co thé duogc thé béng tu
1 dén 3 nhom thé duoc chon tir nguyén tir halogen (vi du, nguyén ttt flo) va nhom Cis3
alkoxy (vi du, metoxy), ) nhém triazolyl c6 thé dugc thé bang tr 1 dén 3 nhom Ci.3

alkyl (vi du, metyl) ¢6 thé dugc thé béng tir 1 dén 3 nhém thé duoc chon tir nhém Ci3
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duoc thé bang tir 1 dén 3 nhém thé dugc chon tir nhom Ci3 alkyl (vi du, metyl) va
nguyén tit halogen (vi dy, nguyén tir clo), 3) nhém Cs.¢ xycloalkyl (vi du, xyclopropyl),
4) nhém amin dugc thé hai 1an bang nhém Ci.3 alkyl (vi du, metyl), hodc 5) nhém phenyl
c6 thé duoc thé biang tir 1 dén 3 nguyén tir halogen (vi dy, nguyén t clo); va

B la:

1) nhém phenyl cé thé duoc thé bang tir 1 dén 3 nhém thé dugc chon tir a)
nguyén tir halogen (vi dy, nguyén tir flo, nguyén tr clo), b) nhom xyano, ¢) nhém Ci3
alkoxy (vi du, metoxy) co thé duge thé bing tir 1 dén 3 nguyén tir halogen (vi du, nguyén
tr flo), va d) nhém triazolyl,

2) nhém pyridyl ¢ thé duogc thé b;\ing tir 1 dén 3 nhém thé duge chon tir a)
nguyén tir halogen (vi dy, nguyén tir clo, nguyén tir brom), b) nhom xyano, ¢) nhéom Ci.
3 alkyl (vi du, metyl) co thé duogc thé bang tir 1 &én 3 nguyén tir halogen (vi du, nguyén
tir flo), d) nhém Ci.3 alkoxy (vi du, metoxy) c6 thé duoc thé bang tir 1 dén 3 nguyén tir
halogen (vi du, nguyén tir flo), ) nhém pyrazolyl c6 thé duoc thé bang tir 1 dén 3 nhém
Ci-3 alkyl (vi du, metyl), f) nhém imidazolyl c6 thé dugc thé bang tir 1 dén 3 nhom Ci.3
alkyl (vi du, metyl), g) nhom triazolyl c6 thé dugc thé béng 1-3 nhém Ci.3 alkyl (vi dy,
metyl) c6 thé dugc thé bang tir 1 dén 3 nhém thé dugc chon tir nhém Ci.3 alkoxy (vi du,
metoxy) va nguyén tir halogen (vi dy, nguyén tr flo), va h) nhém oxazolyl,

3) nhom pyrazolyl cé thé duoc thé bang tir 1 dén 3 nhom thé duge chon tir a)
nhém Ci-3 alkyl (vi dy, metyl) co thé duoc thé bang tir 1 dén 3 nguyén tir halogen (vi du,
nguyén tit flo), b) nhém Ci.3 alkoxy (vi dy, metoxy) co thé dugc thé bang tir 1 dén 3
nguyén tir halogen (vi du, nguyén tir flo), ¢) nhém xyano, va d) nguyén t halogen (vi
du, nguyén tir clo), hodc

4) nhém imidazopyridyl ¢ thé dwoc thé bang tir 1 dén 3 nguyén tir halogen (vi
du, nguyén tir clo).

Hop chét I-5
Hop chét (I), trong d6 A l1a:
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alkoxy (vi du, metoxy) va nguyén tir halogen (vi du, nguyén tit flo), f) nhom azetidinyl,
g) nhom pyrolidonyl, h) nhém tetrazolyl c6 thé dugc thé bang tir 1 dén 3 nhém thé duoc
chon tir nhém Ci.3 alkyl (vi du, metyl), i) nhom pyrimidinyl, va j) nhém oxazolyl, hodc
4) nhém pyrazolyl c6 thé dugc thé bang tir 1 dén 3 nhém Ci3 alkyl (vi dy, metyl,
etyl, isopropyl) co thé duoc thé bing tir 1 dén 3 nguyén ti halogen (vi du, nguyén tw
flo).
Hop chét I-6
Hop chét (I), trong d6 A la:
N ﬁ/'\‘/\
Re Rz

Rs 12 1) nguyén tir hydro, 2) nguyén ti halogen (vi du, nguyén t clo), 3) nhom
C1.3 alkyl (vi du, metyl) hodc 4) nhom Ci.3 alkoxy (vi dy, etoxy);

Ry 12 1) nhém Ci.6 alkyl (etyl, isopropyl) c6 thé duge thé bing tir 1 dén 3 nhém
C1.3 alkoxy (vi du, metoxy) hodc 2) nhém phenyl c6 thé duoc thé bang tir 1 dén 3 nguyén
tir halogen (vi du, nguyén ti clo); va

B la:

1) nhom phenyl co6 thé duoc thé bang tir 1 dén 3 nguyén t halogen (vi du,
nguyén t flo), hodc

2) nhom pyridyl co6 thé dugc thé bang tir 1 dén 3 nhom thé dugc chon tir a)
nguyén tit halogen (vi du, nguyén tit clo), b) nhém xyano, ¢) nhém Ci3 alkyl (vi duy,
metyl) c6 thé dugc thé bang tir 1 dén 3 nguyén tir halogen (vi dy, nguyén t flo), d)
nhém Ci.3 alkoxy (vi dy, metoxy) cé thé dugc thé bang tir 1 dén 3 nguyén tir halogen
(vi dy, nguyén ti flo), va ) nhom triazolyl.
Hop chét I-7

Hop chét (I), trong d6 A 1a:
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N o

ol " s 'N\h”}; iv*-::fo )\7@“ Sk

i 1 {
»)f\\ A N e a\\ ‘/,3,\\

Rg 12 nhém Ci3 alkyl (vi du, metyl);

Ry 1a nhom Ci.3 alkyl (vi dy, etyl) c6 thé dugc thé bing tir 1 dén 3 nhom Ci-3
alkoxy (vi du, metoxy); va

B 13 nhom pyridyl co thé dugc thé bang tir 1 dén 3 nhom thé dugc chon tir a)
nguyén tir halogen (vi dy, nguyén tir clo), b) nhém Ci.3 alkyl (vi dy, metyl) co thé duoc
thé 3n

bing tir 1 dé uyén tir halogen (vi dy, nguyén tir flo), ¢) nhém Ci.3 alkoxy (vi

(¢
=3

du, metoxy), va d) nhom triazolyl.
Hop chat I-8
(S)-N-(5-clo-6-(diflometoxy)pyridin-3-yl)-N'-(8-(1 -metoxyetyl)-2-
metylimidazo[1,2-b]pyridazin-7-yl)ure,
(S)-N-(6-clo-4-(1-metoxyetyl)-1,5-naphtyridin-3 -yl)-N'-(6-(2H-1,2,3-triazol-2-
yl)-5-(triflometyl)pyridin-3-ylure,
(S)-N-(4-(1-metoxyetyl)-6-metyl-1,5 -naphtyridin-3-y1)-N'-(6-(2H-1,2,3-
triazol-2-y1)-5-(triflometyl)pyridin-3-yl)ure,
(S)-N-(5-clo-6-(2H-1,2,3-triazol-2-yl)pyridin-3 -yD)-N'-(8-(1-metoxyetyl)-2-
metylimidazo[ 1,2-b]pyridazin-7-yl)ure,
(S)-N-(5-xyano-6-(diflometoxy)pyridin-3-y1)-N'-(8-(1 -metoxyetyl)-2-
metylimidazo[1,2-b]pyridazin-7-yl)ure,
(S)-N-(8-(1-metoxyetyl)-2-metylimidazo[1 ,2-b]pyridazin-7-yl)-N'-(6-(2H-
1,2,3-triazol-2-yl)-5-(triflometyl)pyridin-3-yl)ure,
N-(5-clo-6-(2H-1,2,3-triazol-2-yl)pyridin-3 -y1)-N'-(8-(2-metoxypropan-2-yl)-

2-metylimidazo[1,2-b]pyridazin-7-yl)ure,
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N-(5-clo-6-(diflometoxy)pyridin-3-yl)-N'-(2-clo- 8-(propan-2-yl)imidazo[1,2-
b]pyridazin-7-yl)ure, hodc

N-(5-clo-6-(2H-1,2,3-triazol-2-yl)pyridin-3 -yl)-N'-(2-metyl-8-(propan-2-
yDimidazo[1,2-b]pyridazin-7-yl)ure.

Hop chét 1-9

(S)-N-(S-clo-6-(diﬂometoxy)pyridin-3-yl)-N'-(8-(l-metoxyetyl)—Z-
metylimidazo[1,2-b]pyridazin-7-yl)ure, hodc

(S)-N-(6-clo-4-(1-metoxyetyl)-1,5-naphtyridin-3 -yD-N'-(6-(2H-1,2,3-triazol-2-
yD)-5-(triflometyl)pyridin-3-yl)ure.

Tét hon néu, mudi cia hop chit dugce biéu dién boi cong thue (I) 13 mudi dugc
dung. Cac vi du vé mudi nhu vay bao gém cac mudi véi cac bazo vo co, cac mudi voi
cac bazo hitu co, cac mudi véi cac axit vo co, Cac mudi véi cac axit hitu co, va cac mubi
v6i cac axit amin c6 tinh bazo hodc axit.

Céc vi du thich hop vé cac mudi véi cac bazo v co bao gdm cac mudi kim loai
kidm nhu mudi natri va mubi kali; cdc mubi kim loai kidm thé nhu mudi canxi va mubi
magie; mudi nhém; va mudi amoni.

Céc vi du thich hop vé cac mudi véi cac bazo hitu co bao gdm cac mudi véi
trimetylamin, trietylamin, pyridin, picolin, etanolamin, dietanolamin, trietanolamin,
trometamin [tris(hydroxymetyl)metylamin], tert-butylamin, xyclohexylamin,
benzylamin, dixyclohexylamin va N,N-dibenzyletylendiamin.

Céc vi du thich hop vé cac mudi véi cac axit vo co bao gdbm cac mudi véi hydro
clorua, hydro bromua, axit nitric, axit sulfuric va axit phosphoric.

Céc vi du thich hop vé céc mudi véi cac axit hitu co bao gdm cac mudi voi axit
formic, axetic axit, axit trifloaxetic, axit phtalic, axit fumaric, axit oxalic, axit tartaric,
axit maleic, axit xitric, axit sucxinic, axit malic, axit metansulfonic, axit benzensulfonic

va axit p-toluensulfonic.
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Céc vi dy thich hop vé cac mubi v6i axit amin c6 tinh bazo bao gdm cac mubi
v6i arginin, lysin va ornithin.

Céc vi du thich hop vé céc mubi v6i cac axit amin c6 tinh axit bao gdm cac mudi
v6i axit aspartic va axit glutamic.

Sau day, phuong phép san xut hop chit theo sang ché duogc mo ta.

Céac nguyén liéu tho va cac chét phan tmg dugc sir dung trong mdi budc trong
cac phuong phap san xuét sau ddy, va mdi trong sb cac hop chét thu duge c6 thé tao
mubi. Céc vi du v& mudi nhu vay bao gbm céc mubi trong tu voi cac mubi néu trén cla
hop chét theo séng ché.

Khi hop chét thu dugc trong mai budce 12 hop chit tu do, né ¢6 thé duoc chuyén
hoa thinh mudi mong mudn bang phuong phéap thuc chét 12 da biét. Nguoc lai, khi hop
chét thu dugc trong mdi buédc 1a mudi, n6 co thé duoc chuyén héa thanh dang tu do hodc
loai mubi mong mudn khéc bang phuong phap thuc chit 1a da biét.

Hop chét thu dugc trong mdi budc duéi dang dung dich phan ting hodc dudi
dang san phim thd c6 thé dugc st dung trong phan Gng tiép theo. Theo céach khac, hop
chit thu dugc trong mdi budce co thé dugc tach va/hodc dugce tinh ché tir hon hop phan
ung b%mg cac phuong phép tach nhu ¢, két tinh, két tinh lai, chung cAt, chiét dung moi,
chung cAt phan doan hogc sic ky theo phuong phép thong thuong.

Khi nguyén li¢u tho hodc hop chét phan tmg db6i v6i mdi budce co san trén thi
trueong, san phim c6 san trén thi trudong c6 thé dugc stir dung nhu ban dau.

Trong phan tng clia mdi budc, thoi gian phén ing c6 thé thay ddi phu thudc vao
chit phan tng hodc dung mdi dugc st dung, nhung trir khi c6 quy dinh khac, né thuong
nam trong khoang tir 1 phut dén 48 gidy, tot hon 1a tr 10 phut dén 24 gio.

Trong phan ting ctia mdi bude, nhiét do phan tng c6 thé thay d6i phu thudc vao
chit phan ting hoic dung méi dugc sir dung, nhung trir khi 6 quy dinh khac, n6 thuong

nim trong khoang tir -78°C dén 300°C, tét hon la tir -78°C dén 150°C.
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Trong phan ting cua mdi budc, ap suit c6 thé thay dbi phu thudc vao chét phan
tmg hodc dung méi dugc sit dung, nhung trir khi ¢6 quy dinh khac, n6 thuong nam trong
khoang tir latm (101,325kPa) dén 20atm (2026,5kPa), tSt hon 14 tir latm (101,325kPa)
dén 3atm (303,98kPa).

Trong phan Uing cua mdi budc, chang han, thiét bi tong hop vi séng nhu Initiator
sin xuit bai Biotage c6 thé dugc st dung. Nhiét do phan tmg c6 thé thay ddi phu thudc
vao chit phan tmg hogdc dung méi duge sir dung, nhung trir khi ¢6 quy dinh khac, né
thuong nam trong khoang tir nhiét d6 trong phong dén 300°C, t6t hon 1a tr 50°C dén
250°C. Thoi gian phan ing co6 thé thay ddi phu thudc vao chét phan ting hodc dung mdi
ir khi ¢4 quy dinh khéc, n6 thuong nam trong khoang tir 1 phut
dén 48 gid, tbt hon 12 tir 1 phut dén 8 gio.

Trong phan Gng cia mdi bude, chit phan timg duoc sir dung véi lugng nam trong
khoang tir 0,5 duong lwong dén 20 duong lugng, t6t hon 1a tir 0,8 dwong luong dén 5
duong lugng, lién quan dén chét nén, trr khi c6 quy dinh khac. Khi chét phan tng dugc
sir dung lam chét xtic tac, chit phan tmg dugc su dung vé6i lugng nam trong khoéng tir
0,001 duong lugng dén 1 duong lugng, t6t hon 1a tir 0,01 duong luong dén 0,2 duong
lugng, lién quan dén chét nén. Khi chit phan tmg cling dugc dung lam dung mdi phan
ung, luong cua chét phan ting dugc sir dung la lugng cla dung moi.

Trir khi ¢6 quy dinh khac trong phan (g cta mdi budc, cac phan ing dugc thuc
hién khong cé dung mdi hodc nho vige hoa tan hodc tao hon dich trong dung mdi thich
hgp. Céc vi du cu thé vé& dung moi bao gdm cac dung mdi dugc mo ta trong phén Vi du
thyuc hién sang ché, hodc dudi day.

Céc rugu: metanol, etanol, ruou tert-butylic, 2-metoxyetanol, v.v.;

céc ete: dietyl ete, diphenyl ete, tetrahydrofuran, 1,2-dimetoxyetan, v.v.;

cac hydrocarbon thom: clobenzen, toluen, xylen, v.v.;

céac hydrocacbon: xyclohexan, hexan, v.v.;

cac amit: N,N-dimetylformamit, N-metylpyrolidon, v.v.;
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cac hydrocacbon halogen hoa: diclometan, cacbon tetraclorua, v.v;

céc nitril: axetonitril, v.v.;

cac sulfoxit: dimetyl sulfoxit, v.v.;

c4c bazo hitu co thom: pyridin v.v.;

cac anhydrit axit: anhydrit axetic, v.v.;

céc axit hitu co: axit formic, axit axetic, axit trifloaxetic, v.v.;

céc axit vo co: axit clohydric, axit sulfuric, v.v.;

céc este: etyl axetat, v.v.;

cac keton: axeton, metyl etyl keton, v.v.;

Pé 1am dung moi, hai hodc nhiéu loai ¢6 thé dugc tron dé st dung véi ty 1€ thich
hop.

Khi bazo dugc sir dung trong phan mg cia mdi budce, ching han, bazo dugc thé
hién dudi day hodc bazo dugc mo ta trong phﬁn Vi du thuc hién sang ché dugc st dung.

Céc bazo vo co: natri hydroxit, magie hydroxit, natri cacbonat, canxi cacbonat,
natri hydro cacbonat, v.v.;

céc bazo hitu co: trietylamin, dietylamin, pyridin, 4-dimetylaminopyridin,
N,N-dimetylanilin, 1,4-diazabixyclo[2.2.2]octan, 1,8-diazabixyclo[5,4.0]-7-undexen,
imidazol, piperidin, v.v.;

céc alkoxit kim loai: natri etoxit, kali tert-butoxit, v.v.;

cac hydrua kim loai kiém: natri hydrua, v.v.;

cac amit kim loai: natri amit, lithi diisopropylamit, lithi hexametyldisilazit, v.v.;

céc lithi hiru co: n-butyllithi, v.v..

Khi axit hodc chit xtc tac axit duge st dung trong phan Ung cia mdi buéc,
chéng han, axit hodc chét xuc tac axit dugc thé hién dudi day, hodc axit hodc chét xuc

tac axit dugc mo ta trong phﬁn Vi du thuc hién sang ché dugc st dung.
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Céc axit v co: axit clohydric, axit sulfuric, axit nitric, axit bromhydric, axit
phosphoric, v.v.;

cac axit hitu co: axit axetic, axit trifloaxetic, axit xitric, axit p-toluensulfonic,
axit 10-camphorsulfonic, v.v.;

cac axit Lewis: phuc chét boron triflorua dietyl ete, kém iodua, nhom clorua
khan, kém clorua khan, sat clorua khan, v.v..

Trir khi c6 quy dinh khac, phan Umg ctia mdi bude dugce thuc hién theo phuong
phép thuc chét 1 da biét, dugc mo ta trong, chéng han, The fifth series of experimental
chemistry, cac tap tr 13 dén 19 (Bién tap boi Hiép hdi hoa hoc Nhét Ban); New
experimental chemistry, cic tép tir 14 dén 15 (Bién tap boi Hiép hoi hoa hoc Nhét Ban);
Precise Organic Chemistry, xult ban 1an tha 2 c6 stra ddi (L. F. Tietze, Th. Eicher,
Nankodo Co., Ltd.); Revised Organic Name Reactions; Reaction Mechanism and
Essence (dugc viét bsi Hideo Togo, Kodansha, Ltd.); ORGANIC SYNTHESES
Collective, cac tap I dén VII (John Wiley & Sons Inc); Modern Organic Synthesis in the
Laboratory A Collection of Standard Experimental Procedures (dwoc viét bdi Jie Jack
Li, xut ban bdi OXFORD UNIVERSITY); Comprehensive Heterocyclic Chemistry II1,
tap 1 dén tap 14 (Elsevier Japan); Strategic applications of named reactions in organic
synthesis (ban dich dugc giam sat boi Kiyoshi Tomioka, xuét ban bai Kagaku-Dojin
Publishing Company, Inc.); Comprehensive Organic Transformations (VCH Publishers
Inc.) cong bd nam 1989, v.v., hodc phuong phép duoc md t& trong phan Vi du thyc hién
sang ché.

Trong mdi budc, phan tng bao v¢ hodc khir bao vé ciia nhom chie duge thuc
hién theo phuwong phéap thuc chét 13 da biét, duoc mo ta trong, ching han, “Protective
Groups in Organic Synthesis, 4th Ed.” (dugc viét boi Theodora W. Greene, Peter G. M.
Wuts), xuht ban bai Wiley-Interscience nam 2007, “Protecting Groups 3rd Ed.” (dugc
viét boi P.J. Kocienski), xuét ban béi Thieme nim 2004, v.v., hodc phuong phap dugc

md ta trong phan Vi du thyc hién sang ché.
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Céc vi dy v& nhém bao vé dbi v6i nhém hydroxyl ciia rirgu va nhém hydroxyl
cua phenol va nhém tuong tw bao gém cac nhom bao vé loai ete nhu metoxymetyl ete,
benzyl ete, tert-butyldimetylsilyl ete, tetrahydropyranyl ete; cac nhom bao vé loai
carboxylat este nhu axetat este; cdc nhém bao vé loai sulfonat este nhu metansulfonat
este; va cac nhom bao vé loai cacbonat este nhu tert-butylcacbonat.

Céc vi du v& nhom bao vé déi véi nhém cacbonyl ciia aldehyt bao gdm loai
axetal cac nhém bao vé nhu dimetyl axetal; va cac nhém bao vé loai axetal mach vong
nhu 1,3-dioxan.

Céc vi du v& nhom bao vé dbi véi nhom cacbonyl ciia keton bao gbm cac nhém
bao vé loai ketal nhur dimetyl ketal; cac nhom bao vé loai ketal mach vong nhu 1,3-
‘dioxan; c4c nhom bao vé loai oxim nhu O-metyloxim; va cdc nhém bao vé loai hydrazon
nhu N,N-dimetyl hydrazon.

Céc vi du vé nhom bao vé dbi véi nhém carboxyl bao gdm cac nhém bao vé
loai este nhur metyl este; va loai cdc nhém béao vé amit nhu N,N-dimetylamit.

Céc vi du vé nhom bao vé dbi v6i thiol bao gdm cic nhom bao vé loai ete nhu
benzylthioete; va cic nhom bao vé loai este nhu este cua axit thioaxetic, thiocacbonat
va thiocarbamat.

Céc vi du vé nhoém bao vé ddi v6i nhom amin va di vong thom nhu imidazol,
pyrol hodc indol bao gbm cac nhém bao vé loai carbamat nhu benzyl carbamat; cac
nhém béo vé loai amit nhu axetamit; cdc nhom bao vé€ loai alkylamin nhu N-
triphenylmetylamin, va cic nhom béo vé loai sulfonamit nhu metansulfonamit.

Viéc loai nhém bao v¢ co thé dugc thuc hién bang cach st dung phuong phap
thuc chét 13 da biét, chéng han, cac phuong phép st dung axit, bazo, anh sang cuc tim,
hydrazin, phenylhydrazin, natri N-metyldithiocarbamat, tetrabutylamoni florua, paladi
axetat hodc cac halogenua trialkylsilyl (vi dy, trimetylsilyl iodua, trimetylsilyl bromua),

hodc phuong phap khi.
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Trong mdi budc, khi thuc hién phan Gng khi, chét khir dugc str dung bao gém
cac hydrua kim loai nhu lithi nhém hydrua, natri triaxetoxyborohydrua, natri
xyanoborohydrua, diisobutylnhém hydrua (diisobutylaluminum hydride, DIBAL-H),
natri borohydrua va tetrametylamoni triaxetoxyborohydrua; cdc boran nhu phirc chét
boran tetrahydrofuran; niken Raney; coban Raney; hydro; axit formic; va trietylsilan.
Khi khir lién két doi hodc lién két ba cacbon-cacbon, phuong phap duoc st dung trong
d6 chét xtic tac nhu chit xuc tac paladi-cacbon hogc Lindlar dugc su dung.

Trong mdi budc, khi thyc hién phan tmg oxy hoa, chét oxy héa dugc st dung
bao gdm céc peraxit nhu axit m-cloperbenzoic (mCPBA), hydro peroxit va tert-butyl

at nhu tetrabutylamoni perclora

hydroperoxit; cac pe cac clorat nhu natri clorat;
cac clorit nhu natri clorit; cac axit periodic nhu natri periodat; cac chét phan tmg iot héa
tri cao nhu iodosylbenzen; cac chét phan ting c6 mangan nhu mangan dioxit va kali
permanganat; cac hop chét chi nhu chi tetraaxetat; cac chit phan tng c6 crom nhu
pyridini clocromat (PCC), pyridini dicromat (PDC) va chét phan ting Jones; cac hop
chét halogen nhu N-bromosucxinimit (NBS); oxy; ozon; phuc chét luu huynh trioxit-
pyridin; osmi tetroxit; selen dioxit; va 2,3-diclo-5,6-dixyano-1,4-benzoquinon (DDQ).

Trong mdi buéc, khi thuc hién phan Gng tao vong cla gbc, chét khoi mao gdc
dugc st dung bao gdm cac hop chét azo nhu azobisisobutyronitril (AIBN); cac chét khoi
mao gdc tan trong nuéc nhu axit 4-4'-azobis-4-xyanopentanoic (ACPA); trietylbo vo6i
su ¢6 mat cia khong khi hodc oxy; va benzoyl peroxit. Ngoai ra, chét phan tng gbc
duogc st dung bao gdm tributylstanan, tristrimetylsilylsilan, 1,1,2,2-tetraphenyldisilan,
diphenylsilan va samari iodua.

Trong mdi budc, khi thuc hién phan ung Wittig, chét phan tng Wittig dugc st
dung bao gdm cac alkyliden phosphoran. Cac alkyliden phosphoran ¢6 thé duoc diéu
ché bang phuong phép thyc chit 13 d3 biét, ching han, bang cach cho mudi phosphoni

phan Gng vdi bazo manh.
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Trong mdi buée, khi thuc hién phan ing Horner-Emmons, cac chét phan ung
duoc st dung bao gdm cac phosphonoaxetat este nhu metyl dimetylphosphonoaxetat va
etyl dietylphosphonoaxetat; va cac bazo nhu cac hydrua kim loai kidm va cac hop chit
lithi hitu co.

Trong mdi budc, khi thuc hién phan tng Friedel-Crafts, cac chét phan tmg dugc
stt dung bao goém phéi hop cia axit Lewis va clorua axit, hodc phdi hop cla axit Lewis
va chét alkyl héa (vi dy, cac alkyl halogenua, cac rugu, cac olefin, v.v.). Theo cach khac,
axit hitu co hodc axit vd co c6 thé dugc sit dung thay cho axit Lewis, va anhydrit axit

nhu anhydrit axetic O thé dugc st dung thay cho clorua axit.

Tron

R 7 .
Trong moi bude, khi thy

¢ hién phan tmg thé 4i nhan thom, chét phan img 4i
nhén (vi dy, cic amin, imidazol, v.v.) va bazo (vi dy, cac bazo hitu co, v.v.) duge su
dung lam céc chét phan ung.

Trong mdi budrc, khi thyc hién phan ing cdng 4i nhan voi carbanion, phan ung
cong 1,4 4i nhan (phan ing cng Michael) v6i carbanion, hodc phan ing thé 4i nhan véi
carbanion, bazo dugc st dung dé tao ra carbanion bao gém cac hop chét lithi hitu co,
kim loai alkoxit, cac bazo hitu co va céc bazo hitu co.

Trong mdi budce, khi thyc hién phan Gng Grignard, chét phan ting Grignard bao
gdm céc arylmagie halogenua nhu phenylmagie bromua; va cac alkylmagie halogenua
nhu metylmagie bromua. Chét phan tmg Grignard c6 thé duoc didu ché bang phuong
phap thuc chét 1a da biét, ching han, bang cach cho alkyl halogenua hodc aryl halogenua
phan (mg v6i magie kim loai sir dung ete hodc tetrahydrofuran lam dung moi.

Trong mdi bude, khi thuc hién phan (mg ngung tu Knoevenagel, hop chét
metylen hoat tinh nam gitta hai nhom hut dién tir (vi du, axit malonic, dietyl malonat,
malononitril, v.v.) va cac bazo (vi dy, cac bazo hitu co, kim loai alkoxit, cac bazo hitu

co) dugce sir dung lam cac chét phan tng.
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Trong mdi bude, khi thuc hién phan ng Vilsmeier-Haack, phosphoryl clorua
va din xuét amit (vi du, N,N-dimetylformamit, v.v.) dugc sir dung lam cac chét phan
ung.

Trong mbi bude, khi thyc hién phan tng azit clia cac ruqu, cac halogenua alkyl
va cac este sulfonat, chét azit hoa dugc st dung bao gbdbm diphenylphosphoryl azit
(DPPA), trimetylsilyl azit va natri azit. Chéng han, khi céc rugu azit héa, phuong phap
sir dung diphenylphosphoryl azit (DPPA) va 1,8-diazabixyclo[5.4.0]Jundec-7-en (DBU),
phuong phép st dung trimetylsilyl azit va axit Lewis, va chit tvong tu dugc st dung.

Trong mdi bude, khi thue hién phan mg amin hoéa khi, chét khir dugc st dung
bao gdm natri triaxetoxyborohydrua, natri xyanoborohydrua, hydro va axit formic. Khi
chit nén 13 hop chat amin, hop chét cacbonyl dugc sit dung bao gdm cac aldehyt nhu
paraformaldehyt va axetaldehyt, va cac keton nhu xyclohexanon. Khi chét nén 13 hop
chét cacbonyl, cac amin dugc sir dung bao gdm amoniac; cac amin bac mét nhu
metylamin; va cic amin bac hai nhu dimetylamin.

Trong mdi budc, khi thuc hién han itng Mitsunobu, cac este azodicarboxylat (vi
du, dietyl azodicarboxylat (DEAD), diisopropyl azodicarboxylat (DIAD)) va
triphenylphosphin dugc sir dung lam cac chét phan tng.

Trong mdi budc, khi thuc hién phan ting este hoa, phan ing amit hoa hodc phan
tng hinh thanh ure, chét phan tmg dugc st dung bao gdm céc axyl halogenua nhu clorua
axit va bromua axit; va cac axit carboxylic hoat tinh nhu cac anhydrit axit, cic este hoat
tinh va cac sulfat este. Chét hoat hoa dbi véi axit carboxylic bao gdm cac chét ngung tu
trén co s& carbodiimit nhu 1-etyl-3-(3-dimetylaminopropyl)carbodiimit hydroclorua
(WSCD); cac chét ngung tu trén co s¢ triazin nhu 4-(4,6-dimetoxy-1,3,5-triazin-2-yl)-
4-metylmorpholini clorua-n-hydrat (DMT-MM); cac chit ngung tu trén co s& cacbonat
este nhu 1,1-cacbonyldiimidazol (CDI); diphenylphosphoryl azit (DPPA); mudi
benzotriazol-1-yloxy-trisdimetylaminophosphoni (chét phan tng BOP); 2-clo-1-metyl-

pyridini iodua (chét phan tmg Mukaiyama); thionyl clorua; alkyl thap halo format nhu
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etyl clofomat; O-(7-azabenzotriazol-1-yl)-N,N,N’,N'-tetrametyluroni hexaflophosphat
(HATU); axit sulfuric; hodc phdi hop cta ching. Khi chit ngung tu trén co sO
carbodiimit dugc st dung, chét phu gia nhu 1-hydroxybenzotriazol (HOBt), N-
hydroxysucxinimit (HOSu) hodc 4-dimetylaminopyridin (DMAP) c6 thé dugc thém tiép
vao phéan tng.

Trong mdi budc, khi thuc hién phan Gmg két hop, chit xtc tac kim loai dugc
str dung bao gbm cac hop chét paladi nhu paladi axetat(II),
tetrakis(triphenylphosphin)paladi(0), diclobis(triphenylphosphin)paladi(Il),
diclobis(trietylphosphin)paladi(Il), tris(dibenzylidenaxeton)dipaladi(0), va 1,1'-
bis(diphenylphosphino)feroxen paladi(IT) clorua; cac hop chét niken nhu
tetrakis(triphenylphosphin)niken(0); cac hgp chét rodi nhu
tris(triphenylphosphin)rodi(III) clorua; cac hop chét coban; cac hop chit ddng nhu
ddng oxit va d6ng(I) iodua; va cac hop chét platin. Hon nita, bazo c6 thé dwoc bd sung
vao phéan ng, va bazo nhu vay bao gbm cac bazo v co.

Trong mdi budc, khi thuc hi¢n phan Ung thiocacbonyl hoa, diphospho
pentasulfua thuong dugc st dung lam chit thiocacbonyl hoa. Ngoai ra diphospho
pentasulfua, cac chét phan g co chu truc 1,3,2,4-dithiadiphosphetan-2,4-disulfua nhu
2,4-bis(4-metoxypheny1)-1,3,2,4-dithiadiphosphetan-2,4-disulfua (chét phan Ung
Lawesson) c6 thé dugc st dung.

Trong mdi budc, khi thuc hién phan tng Wohl-Ziegler, chét halogen héa dugc
stt dung bao g6m N-iodosucxinimit, N-bromosucxinimit (NBS), N-closucxinimit (NCS),
brom va sulfuryl clorua. Hon nita, phan ung c6 thé dugc tang tdc bang cach bd sung
chét khoi mao gdc nhu nhiét, dnh sang, benzoyl peroxit hodc azobisisobutyronitril vao
phan tng.

Trong mdi budc, khi thyc hién phan Gng halogen hoa ctia nhom hydroxy, chét
halogen hoa dugc stt dung bao gdm céc axit halogenua cua axit hydrohalogenua va cac

axit vo co, dic biét 1a axit clohydric, thionyl clorua va phospho oxyclorua d6i véi qua

32



53533 33/119

trinh clo héa, va axit bromhydric 48% d6i v6i qua trinh brom héa. Ngoai ra, phuong
phap co thé dugc st dung dé didu ché alkyl halogenua tir rugu bang phan mg cla
triphenylphosphin v6i cacbon tetraclorua, cacbon tetrabromua hodc chit twong tu. Theo
cach khac, phuong phép nay co thé duoc st dung dé tdng hop alkyl halogenua qua phan
g hai budc bao gdm chuyén hoa rwou thanh sulfonat este, tiép theo bang cach phan
g véi lithi bromua, lithi clorua hodc natri iodua.

Trong mdi budc, khi thyc hién phan Gng Arbuzov, chét phan tmg dugc st dung
bao gdm cac alkyl halogenua nhu etyl bromoaxetat; va cac phosphit nhu trietyl phosphit
va tri(isopropyl)phosphit.

Trong mdi budc, khi thic hién phan Gng sulfonat este héa, chit phan tng
sulfonyl héa dugc st dung bao gdbm metansulfonyl clorua, p-toluensulfonyl clorua,
anhydrit axit metansulfonic va anhydrit axit p-toluensulfonic.

Trong mdi budce, khi thuc hién phan tmg thiy phan, axit hodc bazo dugc su
dung 1am chit phan tng. Ngoai ra, khi thuc hién phan ng thiry phan axit cta tert-butyl
este, axit formic, trietylsilan hodc chét twong tu c6 thé dugc bd sung dé bay theo cach
khtr cation tert-butyl clia san phim phuy.

Trong mdi budc, khi thuc hién phan ting loai nudc, chét loai nuéc dugc st
dung bao gdm axit sulfuric, diphospho pentoxit, phospho oxyclorua, N,N'-
dixyclohexylcarbodiimit, nhom oxit va axit polyphosphoric.

Khi hop chét thu dugc trong mdi bude c¢b cac nhém amin, imidazol, pyrol, di
vong thom nhu indol, nhém carboxyl, nhém hydroxyl va nhom tuwong ty lam nhom thé,
cac nhém nay co thé duoc bao vé bﬁng nhom nhu cac nhom da liét ké & trén. Trong
trudmg hop nay, hop chét dich c6 thé thu duoc bang cach loai boé nhom bao vé ¢ giai
doan thich hgp. Viéc dua vao hodc loai bo cac nhom bao vé nay dugc thuc hién theo
cing mot cach nhu duge mo ta & trén.

Hon nita, trong mdi buéc, phan tng néu trén va phan ing tuong tw c6 thé duogc

két hop tuy .
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Sau diy, phuong phép san xuét hop chét (I) duge mo ta.

Trur khi ¢6 quy dinh khac, mdi ky hiéu trong cong thirc phan ng sau day c6 y
nghia giéng nhu d mé ta & trén. Hop chét nguyén liéu thd c6 thé dé dang nhan dugc
trén thi truong, hodc co thé duoc san xuét béng phuong phap thuc chét 12 d3 biét hoic
phuong phép twong tu, trir khi phuong phap san xuét cu thé dugc mo ta.

Hop chét (I) c6 thé duoc tao ra tir hop chat (1) bang phuong phap sau day.

| Phan tmg thé 4i nhan
bang carbanion

Phan img thé va tao
vong

Téi sip xép Curtius Ry \Nx . ;L» ‘ —
= “NH2  Hinh thanh ure
R3
(X iy

Hop chat (IT) ¢6 thé 12 san phdm c6 san trén thi trudng hodc dugce san xuét bang
cach st dung phuong phéap thuc chét 1a da biét.

Hop chit (IV) ¢6 thé duoc tao ra bing phan ing amin hoa ctia hop chét (II1)
v6i din xudt hydroxylamin v6i sy ¢6 mit cia bazo hogc axit. DAn xuét hydroxylamin
bao gdbm O-(4-nitrobenzoyl)hydroxylamin, axit hydroxylamin-O-sulfonic va O-

diphenylphosphinyl hydroxylamin.
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Hop chét (V) ¢6 thé dugc tao ra bang cach cho hop chit (IV) phan tng v6i
acrylat este trong moi truong khi oxy véi sy c6 mat cua chét xuc tac paladi va mudi vo
co nhu lithi bromua. Chét xtic tac paladi bao gdm paladi(II) axetat, va acrylat este bao
gdm metyl acrylat va etyl acrylat. Theo cach khéc, hop chét (V) c6 thé cling dugc san
xuét bing cach cho hgp chét (IV) phan ting v6i metyl 3,3-dimetoxypropanoat voi sy co
mat cua axit, tiép theo 13 tao vong ndi phan tir véi sy c6 mit cta bazo.

Hop chét (VIII) c6 thé 1a san pham c6 sin trén thi truong nhu ban dau, hoic
duoc san xuét bang cach st dung phuong phap thuc chét 13 da biét hoic phuong phép
tuong tu.

Hop chat (1) ¢6 thé dugc tao ra bing cach cho hop chét (VIII) phan tng v6i hop
chét (VII) thu dugc bang cach cho hop chét (VI) phan ung trong diéu kién ton tai dong
thoi diphenylphosphoryl azit (DPPA), tily ¥ bazo, st dung qua trinh tai sép xép Curtius.
Dung mdi dugc sit dung bao gdm 2-metyltetrahydrofuran, ngoai cac dung moi néu trén.

Hop chat (IX) c6 thé dugc tao ra bang cach cho hop chat (VI) phan tng trong
didu kién ton tai ddng thoi diphenylphosphoryl azit (DPPA), tuy y bazo, st dung qua
trinh tai sip xép Curtius. Dung mdi dugc sir dung bao gbm 2-metyltetrahydrofuran,
ngoai cac dung mdi néu trén.

Hop chét (I) c¢6 thé dugc tao ra bang qua trinh hinh thanh ure trong didu kién
tdn tai ddng thoi hop chét (IX), hop chét (VIII), chit hoat hoa, va bazo tiy . Chét hoat
hoa bao gdm cac din xuit clofomat este nhu 2,2,2-tricloetyl clofomat, phenyl clofomat
hodc p-nitrophenyl clofomat, triphosgen, phosgen, N,N'-cacbonyldiimidazol, hodc
N,N'-disuxcinimidyl cacbonat. Trong s6 chung, triphosgen va 2,2,2-tricloetyl clofomat
1a dugc uu tién.

Trong budc néu trén, cac nhom thé Ry va Rz c6 thé dugc chuyén héa thanh cac
loai nhom thé khac bang phén tmg thé 4i dién tlr, phan ung két hop hodc phuong phap
thue chat 1a da biét & giai doan thich hgp. Ching han, hop chét (IV) trong d6 Ry 1a

nguyén tir halogen cé thé duoc tao ra bang cach thuc hién phéan tng thé 4i dién tr trén
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hop chit (IV) trong d6 R1 1a nguyén tir hydro. Chét 4i dién tir duoc st dung trong phan
ung nay bao g6m N-iodosucxinimit, N-bromosucxinimit (NBS), N-closucxinimit (NCS),
brom va sulfuryl clorua. Ngoai ra, hop chét (V) trong d6 R; 12 nhém Ci3 alkyl (vi dy,
nhém metyl) c6 thé dugc tao ra bing cach dé hop chét (V) trong d6 Ry la nhom roi
chuyén (vi du, nguyén tir halogen) phan (ng véi axit boronic hitu co hodc chét phan tng
boronat este hitu co (vi du, 2,4,6-trimetylboroxin). Phan ing nay c6 thé dugc thuc hién
vé6i sy ¢ mit cua bazo hodc mubi vo co (vi du, trikali phosphat), phitc chét kim loai
néu trén nhu paladi, hodc véi sy c6 mit cua phéi tir phosphin. Céc vi du vé phéi tir
phosphin bao gdm 2-dixyclohexylphosphino-2',6'-dimetoxybiphenyl (SPhos).
Hop chit (V) ¢6 thé cling dugc tao ra bang phuong phap sau day.

Phén (mg cong 4i nhan Re

Amin héa v§i carbanion

Halogen héa >\N'N‘ _

Phan tmg két hop, phan
ung thé, v.v.

Hop chét (X) co thé 1a san phém ¢6 san trén thi truong hoac duge san xuét béng
cach st dung phuong phap thuc chét 1a da biét.

Hop chét (XI) c6 thé dugc tao ra bing phan (mg amin hoéa cla hop chit (X).
Phuong phap amin héa bao gbm phuong phap gidng nhu phuong phép san xuét hop
chit (IV) tir hop chét (I1D).
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Hop chit (XIII) c6 thé dugc tao ra bang cach cho hop chét (XII) phan tng voi
su ¢6 mit ciia N,N-dimetylformamit dimetyl axetal.

X cta hop chét (XIV) 1a nguyén tir halogen. Chét halogen héa dugc st dung
trong phan ung halogen hoéa trong qua trinh tao ra hop chit (XIV) bao gdm phospho
oxybromua ngoai cac dung moi néu trén.

Hop chét (V) ¢6 thé dugc tao ra tir hop chét (XIV) bang cach két hop phan tng
két hop, phan ing thé hoic phuong phap thuc chét 1a da biét.

Trong budc néu trén, cdc nhém thé Ry va R, ¢6 thé dugc chuyén hoa thanh cac

loai nhém thé khac bang phan (g thé 4i dién tir hodc phuong phéap thuc chét 12 da biét

,_ Phan tmg thé 4i nhan
° bang carbanion

Foa%) -
48 ]
AP
Vit
Phan tmg tao o
vong .Hitﬂﬁﬁ'a?ﬁ‘ﬁre
Mz Ry

Hop chét (XV) c6 thé 13 san pham c6 san trén thi trudng hodc dugc san Xuét
bang céach st dung phuong phap thue chét 1a da biét. Xi 1a nguyén tir halogen.

Hop chét (XVII) ¢6 thé duoc tao ra bang cach cho hop chét (XVI) va dan Xuét
nitroenamin tham gia phan ing thé 4i nhan v6i su c6 mat clia axit. Dan Xuét nitroenamin
bao gém (E)-4-(2-nitrovinyl)morpholin.

Hop chat (XVIII) ¢6 thé dugc tao ra bing phan Gng tao vong ndi phén tir clia
hop chit (XVII). Phan tng nay c6 thé tuy y duge thuc hién v6i su c6 mit cua bazo.

Hop chit (XIX) ¢6 thé dugc tao ra bing cach khir hop chat (XVIII). Ngoai céc

dung moi néu trén, chét khir bao gdbm sit, thiéc (II) clorua va thiéc (II) clorua dihydrat.
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Hop chit (1) c6 thé dugc tao ra bang qué trinh hinh thanh ure trong diéu kién
tn tai ddng thoi hop chit (XIX), hop chét (VIID), chét hoat hoa, va bazo ty ¥. Chét
hoat hoa bao gébm céc dan xuét clofomat este nhu 2,2,2-tricloetyl clofomat, phenyl
clofomat hodc p-nitrophenyl clofomat, triphosgen, phosgen, N,N'-cacbonyldiimidazol,
hoic N,N'-disuxcinimidyl cacbonat. Trong sb chung, triphosgen va 2,2,2-tricloetyl
clofomat 13 dugc uu tién.

Trong céc budc néu trén, cac nhom thé Rs va Rs c6 thé duoc chuyén hoa bing
cach két hop phan tng két hop, phan ing thé, hodc phuong phap thuc chét 13 d3 biét &
giai doan thich hop.

Hop chat (I) c6 thé cling duoc tao ra bang phuong phap sau day.

e NHz  Phan img thé 4i nha N . FPhinimgto S
o ANFI | _:r-ng_ﬁe_au i an ,]/\\:[,N\/'\NO vong f\ |
A e OH it : T RN
R‘d/' N < R4fﬁ\Nf \_TfOH 4 N }
O ' e]

Xy (XWAHY UX)

“;zN/(:B)

(il
Hinh thanh ure

Hop chit (XX) ¢6 thé 14 san phdm c6 san trén thi truong hodc duoc san Xuét
bang cich s dung phuong phap thuc chét 1a da biét.

Hop chit (XXI) ¢6 thé duoc tao ra bang cach cho hop chét (XX) va din xuét
nitroenamin tham gia phéan g thé 4i nhan v6i su c6 mit cla axit. Dan xuét nitroenamin

bao gom (E)-4-(2-nitrovinyl)morpholin.
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Hop chat (XXII) c6 thé duoc tao ra bang cach tao vong ndi phan tr phan Gng
ctia hop chéit (XXI). Phan tmg nay c6 thé tuy y dugc thyc hién v6i su c6 mét cia bazo.

X ctia hop chét (XXIIT) 12 nguyén tir halogen. Chét halogen hoa dugc st dung
trong phan ting halogen hoa trong qua trinh tao ra hop chét (XXIII) bao gdm phospho
tribromua ngoai cac dung moi néu trén.

Hop chét (XVIII) c6 thé dugc tao ra tir hop chét (XXIII) bang cach két hgp phan
tng két hop, phén Gng thé hoic phuwong phap c6 vai budc thuc chét 1a da biét. Chét xtc
tac dugc st dung trong phan uing két hop trong qué trinh tao ra hop chéat (XVIII) bao
gbm PdCl, (Amphos)z ngoai cac dung mdi néu trén.
thé dugc tao ra bang cach khir hop chéat (XVIII). Ngoai cac
dung moi néu trén, chét khit bao gdm sit, thiéc (II) clorua va thiéc (II) clorua dihydrat.

Hop chét (I) ¢6 thé duoc tao ra bang qué trinh hinh thanh ure trong diéu kién
tdn tai ddng thoi hop chat (XIX), hop chét (VIID), chit hoat hoa, va bazo tuy y. Chét
hoat hoa bao gdbm céc din xuét clofomat este nhu 2,2,2-tricloetyl clofomat, phenyl
clofomat hodc p-nitrophenyl clofomat, triphosgen, phosgen, N,N'-cacbonyldiimidazol,
hodc N,N'-disuxcinimidyl cacbonat. Trong s chung, triphosgen va 2,2,2-tricloetyl
clofomat 14 dugc uu tién.

Trong céac budc néu trén, cac nhom thé R4 va Rs c6 thé duoc chuyén hoa bang
cach két hop phéan (mg két hop, phan tng thé 4i nhan, ho#ic phuong phap thuc chét 1a da
biét & giai doan thich hop.

Hop chat (I) c6 thé cling dugc tao ra bang phuong phép sau day.
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NH_)Phan ung thé 4i nhan bang A.-"PJH7 Phan ing ngung tu

carbanion f g
[Eein (RKY)
Phén Ung tao
vong _ Thuy phan
s .q.., ............................ =
s
HZ.NL“-K\WAJ
Tai sép xép (VI
Curtius Hinh thanh ure
(SRR S T = e iaMacEacescsacence
Z
/ .
e e 7
HZN S
Téi shp xép Vi
. Curtius. Hinh thanh ure
i et i i B

Hop chat (XXIV) ¢6 thé 12 san phdm c6 sin trén thi trudng hodc dugce sén xuéit
bang cach sir dung phuong phap thue chét 1a da biét.

Hop chit (XXVI) ¢6 thé dugc tao ra bang cach cho hop chét (XXV) va din xudt
axit 3-oxopropanoic tham gia phan ing thé 4i nhan véi su c6 mit cta axit. Dan Xuét axit
3-oxopropanoic bao gbm metyl 3,3-dimetoxypropanoat.

Hop chét (XXVII) ¢6 thé dugc tao ra bing tao vong ndi phan tir phan ung cla
hop chit (XXVI). Phan tng nay c6 thé tiry ¥ dugc thyc hién véi su c6 mat cia bazo.

Hop chit (I) ¢6 thé dugc tao ra bang cach cho hop chét (VIII) phan Gng v6i hop
chét (XXIX) thu duge bang cach cho hop chit (XXVIII) phan Gng trong didu kién ton
tai ddng thoi diphenylphosphoryl azit (DPPA), tuy y bazo, bang cach st dung qua trinh
t4i sép xép Curtius. Dung méi duoc st dung bao gbm 2-metyltetrahydrofuran, ngoai cac

dung mdi néu trén.
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Hop chét (XXX) c6 thé dugc tao ra bang cach cho hop chat (XX VIII) phan tng
trong diéu kién tdn tai ddng thoi diphenylphosphoryl azit (DPPA), tiry y bazo, st dung
qué trinh tai sap xép Curtius. Dung mdi duoc sir dung bao gbm 2-metyltetrahydrofuran,
ngoai cac dung moi néu trén.

Hop chét (I) ¢6 thé duoc tao ra bang qua trinh hinh thanh ure trong diéu kién
tdn tai ddng thdi hop chét (XXX), hop chit (VIID), chét hoat hoa, va tly ¥ bazo. Chét
hoat héa bao gém céc dan xuat clofomat este nhu 2,2,2-tricloetyl clofomat, phenyl
clofomat hodc p-nitrophenyl clofomat, triphosgen, phosgen, N,N'-cacbonyldiimidazol,

hodc N,N'-disuxcinimidyl cacbonat. Trong s6 ching, triphosgen va 2,2,2-tricloetyl

Trong céac budc néu trén, cdc nhom thé Re va Ry c6 thé dugc chuyén héa bing
cach két hop phan Gng két hop, phan tng thé, hodc phuong phap thuc chit 1a da biét &
giai doan thich hop.

Hop chit (I) c6 thé ciling dugc tao ra bang phuong phap sau day.
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Hop chét (XXXI) c6 thé 12 san pham c6 san trén thi trudng hodc duge san Xudt

bang cach sit dung phuong phép thuc chét 12 da biét.

Hop chat (XXXII) c6 thé dugc tao ra bang cach cho hop chat (XXXI) va din

xuét axit alkoxymetylen malonic tham gia phan ing th€ i nhan véi su ¢6 mat cla axit.

DAn xuét axit alkoxymetylen malonic bao gbm dietyl etoxymetylen malonat.

Hop chét (XXXIII) ¢6 thé duge tao ra bang phan ing tao vong ndi phan tir cia

hop chét (XXXII).

Hop chéit (XXXIV) ¢6 thé duoc tao ra bang cach cho hop chit (XXXIII) phan

g véi clo(clometyl)dimetylsilan v6i sy ¢6 mat cua bazo.
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Hop chit (XXXV) c6 thé dugc tao ra bing cach cho hop chit (XXXIV) phan
g véi xesi florua.

Xi cua hop chét (XXXVI) 1a nguyén tir halogen. Chét halogen hoa dugc sir dung
trong phan tmg halogen hoa trong qua trinh tao ra hop chét (XXXVI) bao gdm phospho
tribromua ngoai cac chét néu trén.

Hop chit (I) ¢6 thé dugc tao ra biang cach cho hop chéit (VIII) phan tng v6i hop
chét (XXXIX) thu dugc bang cach cho hgp chat (XXXVIII) phan tng trong didu kién
tdn tai ddng thoi diphenylphosphoryl azit (DPPA), tuy y bazo, bang cach st dung qua

trinh tai sip xép Curtius. Dung moi dugc st dung bao gbm 2-metyltetrahydrofuran,

Hop chit (XXXX) ¢6 thé dugc tao ra bang cach cho phéan tmg véi hop chét
(XXXVIII) trong didu kién ton tai déng thoi diphenylphosphoryl azit (DPPA), tly y
bazo, bing cach st dung qua trinh tai sip xép Curtius. Dung mdi dugc sir dung bao gdm
2-metyltetrahydrofuran, ngoai cic dung moi néu trén.

Hop chét (I) ¢6 thé dugc tao ra bang qua trinh hinh thanh ure trong diéu kién
tn tai ddng thdi hop chit (XXXX), hop chét (VIII), chat hoat hoa, va tlly y bazo. Chét
hoat héa bao gdm céc dan xuit clofomat este nhu 2,2,2-tricloetyl clofomat, phenyl
clofomat hodc p-nitrophenyl clofomat, triphosgen, phosgen, N,N'-cacbonyldiimidazol,
hoic N,N'-disuxcinimidyl cacbonat. Trong sb chung, triphosgen va 2,2,2-tricloetyl
clofomat 1a dugc uu tién.

Trong cac budce néu trén, nhém thé Ro c6 thé duoc chuyén hoa bang cach két
hop phéan Ung két hop, phan tng thé, hodc phuong phap thuc chét 1a d3 biét ¢ giai doan
thich hop.

Hop chét (I) c6 thé cling duoc tao ra bang phwong phap sau day.
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Hop chét (XXXXI) ¢6 thé 12 san phdm c6 sén trén thi truong, hodc dugc tao ra
bing cach st dung phwong phép thuc chét 13 da biét hoic phuong phap gidng nhu
phuong phap dbi véi hop chat (XXVID).

Hop chét (XXXXIII) c6 thé dugc tao ra bang céch alkyl hoa hop chét (XXXXII)
v6i su c6 mit cliia bazo. Bazo bao gbm lithi hydroxit ngoai cac bazo néu trén.

Hop chét (I) ¢6 thé dugc tao ra bang cich cho hop chét (VIII) phan tng v6i hop
chit (XXXXV) thu dugc bing cach cho hgp chat (XXXXIV) phan tng trong diéu kién
tdn tai ddng thoi diphenylphosphoryl azit (DPPA), tuy y bazo, bang cach st dung qua
trinh tai sip xép Curtius. Dung méi dugc st dung bao gbdm 2-metyltetrahydrofuran,
ngoai cac dung moi néu trén.

Hop chét (XXXXVI) cé thé dugc tao ra bing céch cho hop chit (XXXXIV)

phén g trong didu kién ton tai déng thoi diphenylphosphoryl azit (DPPA), tuy ¥ bazo,
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bang cach st dung qua trinh tai sip xép Curtius. Dung mdi duoc st dung bao gbm 2-
metyltetrahydrofuran, ngoai cadc dung mdi néu trén.

Hop chiat (I) ¢6 thé duoc tao ra bang qua trinh hinh thanh ure trong diéu kién
t3n tai ddng thoi hop cht (XXXXVI), hop chat (VIII), cht hoat hoa, va tly ¥ bazo.
Chét hoat héa bao gé)m céc din xuit clofomat este nhu 2,2,2-tricloetyl clofomat, phenyl
clofomat hodc p-nitrophenyl clofomat, triphosgen, phosgen, N,N'-cacbonyldiimidazol,
hoiic N,N'-disuxcinimidyl cacbonat. Trong s6 chung, triphosgen va 2,2,2-tricloetyl
clofomat 13 duoc uu tién.

Trong céac budc néu trén, cdc nhom thé Rg va Ro c6 thé duoc chuyén hoa bang
cach két hop phan tng két hop, phan tng thé, hoic phuong phép thuc chat la da biét &
giai doan thich hop.

Viéc chuyén héa nhém thé cta hop chét (1) thu dugc bang cach st dung phuong
phap thuc chét 1 da biét (nghia 13, dua nhoém thé vao hodc chuyén hoéa nhém chirc) c¢6
thé cling tao ra mot hop chét khéc hodc mudi ciia n6 duge bao gbm trong hop chét (I).

Dé 1am phuong phép dua nhom thé vao hodc chuyén héa nhém chire, cac
phuong phép chung da biét dugc st dung. Cac vi du vé chung bao gém chuyén héa
nguyén tir halogen (vi du, flo, clo, brom, iot) hogc nhém Ci- alkylsulfonyl-oxy ma co
thé dugc halogen hoa [vi du, metansulfonyloxy, etansulfonyloxy,
triclometansulfonyloxy, triflometansulfonyloxy (triflat)] thanh nhom metyl, nhém
xyclopropyl, nhém vinyl, nhém xyano, nhom formyl, nhém cacbonyl, nhém carboxyl,
nhém hydroxyl, nhém amin hodc nhém boryl, chuyén héa nhém formy! thanh nhém
etynyl bang qua trinh tao ddng dang Seyferth-Gilbert, chuyén hoa este thanh nhom
carboxy bang qua trinh thuy phén, chuyén hoa nhém carboxy thanh nhém carbamoy!
bing qué trinh amit hoa, chuyén hoa nhém carboxy thanh nhém hydroxy metyl bing
qua trinh khtr, chuyén héa nhém cacbonyl thanh ruou bang qua trinh khir hogc alkyl
héa, amin hoa khir nhém cacbonyl, hinh thanh oxim ctia nhém cacbonyl, axyl hoa

nhém amin, hinh thanh ure ctia nhém amin, sulfonyl héa nhém amin, alkyl h6a nhom
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amin, thé hoic amin héa halogen hoat tinh bang amin, alkyl héa nhom hydroxy, va thé
hodc amin héa nhém hydroxy.

Trong trwdng hgp c6 vi tri phan ing ma tai d6 phan tng khac v6i phan g du
dinh x4y ra khi dua vao nhom thé hoic chuyén héa nhom chirc duoc thuc hién, hop chét
duoc bao gdm trong pham vi cua sang ché c6 thé cling dugc san xuét bing cach dua
nhom bao vé vao vi tri phan Ung trude bang phuong phép thuc chit 12 d3 biét, va loai
b6 nhém bao vé bang phuong phap thuc chit 13 d3 biét sau khi hoan thanh phan tng
mong mudn, khi can thiét.

Chéng han, khi hop chét nguyén liéu thd hodc hop chét trung gian c6 nhom amin,
nhém carboxyl ho#ic nhém hydroxyl dudi dang nhom thé, cac nhom nay c6 thé duge
bao vé bing nhém bao vé thudng dugc sir dung trong hoa hoc peptit va tuong tu. Trong
trudmg hop nay, hop chét dich c6 thé thu duoc béng cach loai bé nhém bao vé€ sau khi
phéan ng, néu cén thiét.

Hop chat (I) thu dugce bang phuong phap san xuét néu trén co6 thé dugc tach va
tinh ché bang phwong phap da biét nhu chiét dung moi, thay dbi d6 pH cua dung dich,
chuyén d6 tan, két tinh, két tinh lai va sc ky.

Khi hop chét (I) chtra céc chét ddng phan quang hoc, cac chét ddng phan lap thé,
céc chit ddng phan vi tri va cac chét dong phan quay, cac chét dong phan nay cling dugc
bao gdm dudi dang hop chét (1), va mdi chit ddng phan c6 thé thu duogc duédi dang san
phim duy nhét bang ky thuat tong hop va k¥ thuét tach thuc chit 1a da biét. Ching han,
khi hop chét (I) ¢6 chét déng phan quang hoc, chéit ddng phan quang hoc tach ra khoi
hop chét ciing dugc bao gbm trong hop chét (I).

§ day, chit dong phan quang hoc ¢6 thé duoc san xuit bang phwong phéap thuc
chat 1a da biét.

Hop chét (I) c6 thé 1 tinh thé.
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Tinh thé ctia hop chit (1) (sau day, doi khi duoc viét tit 1a “tinh thé ca sing
ché”) c6 thé dugce tao ra bang cach sit dung phuong phap két tinh thuc chét 13 da biét
dbi v6i hop chét (I) dé két tinh no.

Tinh thé cta sang ché dugc dy dinh ¢6 céc tinh chét vat Iy-héa hoc (vi du, diém
nong chay, do tan, do bn dinh) va cic dic tinh sinh hoc (vi dy, dong hoc in vivo (hép
thy, phan bb, chuyén hoa, bai tiét), hiéu luc cta thubc) tuyét voi va co thé duoc str dung
1am thude.

Hop chét (I) ¢6 thé 1 ddng tinh thé hodc mubi dong tinh thé dugc dung. O day,
ddng tinh thé hodc mudi ddng tinh thé c6 nghia 1a chét két tinh gdbm c6 hai hodc nhidu
chét rén duy nhét & nhiét do trong phong, ma cac chét rin nay khic nhau v& tinh chat
vat ly (vi du, cAu tric, diém néng chay, nhiét nong chay, do hit 4m, d0 tan va do 6n
dinh). Pong tinh thé hodc mubi ddng tinh thé ¢o thé duogc san xuat theo phuong phéap
ddng két tinh thwe chét 1a da biét.

Hop chét (I) c6 thé 12 hydrat, khong phai 1a hydrat, khong phai 1a solvat hogc
solvat.

Hon nita, hop chit duge chuyén hoa bang dotori trong d6 'H da duoc chuyén
héa thanh 2H (D) ciing dugc bao gdm trong hop chat (D).

Hop chét (I) c6 thé duge danh dAu bing chét déng vi (vi dy, *H, P°C, 14C, B,
35g, 1257) hoac tuong ty. Hop chét (I) duge danh déu hodc dugc thé bang chat dong vi c6
thé dwoc st dung, ching han, dudi dang chit danh dAu (chit danh dAu chup cat 16p phét
xa positron (positron emission tomography, PET)) dugc st dung trong qud trinh PET,
va dugc mong doi la co thé dugc str dung trong céc linh vue nhu chin doén trong y hoc.

Hop chét (D co thé dugc st dung lam tién dugc chét.

Tién duge chit ciia hop chit (I) 12 hop chit ma duge chuyén héa thanh hop chit
(I) bang phan (g v6i enzym, axit da day hodc tuong tu trong cac didu kién sinh 1y trong

co thé séng, nghia 13, hop chét trai qua qua trinh oxy hoa, khir, thily phan v.v., dudi tac
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dung clia enzym d8 bién dbi thanh hop chét (1), hodc hop chit ma trai qua qua trinh thiy
phan hodc twong ty do axit da day hodc twong tu dé bién dbi thanh hop chét D).

Tién dugc chét cta hop chét (I) bao gdm hop chit c6 nhém amin cta hop chit
(1) duoc axyl héa, alkyl hoa hodc phosphoryl hoa (vi du, hop chit ¢6 nhom amin cta
hop chit (I) dugc eicosanoyl hoa, alanyl hoa, pentylaminocacbonyl hoa, (5-metyl-2-
oxo-1,3-dioxolen-4-yl) dugc metoxycacbonyl héa, tetrahydrofuranyl hoa,
pyrolidylmetyl héa, pivaloyloxymetyl hoa, hodc tert-butyl hoa); hop chét c6 nhom
hydroxy cta hop chét (1) duoc axyl hoa, alkyl hoa, phosphoryl hoa hodc borat hoa (vi
du, hop chét c6 nhém hydroxy cta hop chét (I) dugc axetyl hoa, palmitoyl héa,

dimetylaminometylcacbonyl héa); hop chit c6 nhém carboxy ctia hop chét (I) duge
este hoa hodc amit hoéa (vi du, hop chit c6 nhom carboxy cta hop chét (I) etyl-este
hoéa, phenyl-este hoa, carboxymetyl-este hoa, dimetylaminometyl-este hoa,
pivaloyloxymetyl-este hoa, etoxycacbonyloxyetyl-este hoa, phtalidyl-este hoa, (5-
metyl-2-oxo-1,3-dioxolen-4-yl)metyl-este hoa, xyclohexyloxycacbonyletyl-este hoa,
hodc metylamit hoa). Cac hop chit nay c6 thé dugce san xudt tir hop chét (I) bing
phuong phép thuc chit 12 da biét.

Ngodi ra, tidn dugc chét ctia hop chét (I) c6 thé la chét bién doi thanh hop chét
(I) trong cac didu kién sinh 1y, nhu dugc mo ta trong Molecular Design, trang 163 dén
198 trong “Pharmaceutical research and development”, tap 7, bdi Hirokawa Shoten nam
1990.

Trong ban md ta nay, tién duoc chit c6 thé tao ra mudi. Mudi nhu vay bao gém
cac mudi dwogc 14y vi du 1a mudi ciia hop chit duge biéu dién boi cong thire (I) néu trén.

Hop chét (I) hoic tién duoc chit cta no (sau day, doi khi don gidn duge viét tit
13 “hop chét ciia sang ché”) ¢6 thé c6 hoat tinh chét e ché MALTly, va c6 thé duogc sir
dung lam thubc du phong hodc diéu tri bénh ung thu, chét trc ché dbi v6i su phat trién

ctia bénh ung thu, va chét trc ché doi véi su di can cua bénh ung thu.
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Hop chit theo sang ché c6 thé c6 thé dugc sit dung 1am thudc, do hop chét theo
sang ché thé hién hoat tinh trc ché chon loc chéng lai MALT1, va ciing tuyét voi vé hiéu
luc thubc, duge dong Iuc hoc (vi du, hép thu, phan bd, chuyén hoa, bai tiét), dd tan (vi
du, d0 tan trong nudc), sy tuong tac vdi cac san phém duoc phém khéac (vi dy, tac dung
trc ché enzym chuyén hoéa thuéc), d6 an toan (vi du, tinh doc cép tinh, tinh d6c man tinh,
tinh doc di truyén, tinh ddc sinh san, tinh doc tim mach, tinh sinh ung thu, tinh doc trung
tam), va do 6n dinh (vi du, d0 4n dinh hoa hoc, do dn dinh chdng lai enzym).

Do d6, hop chét theo sang ché c6 thé dugc st dung dé tc ché tac dung MALT1

qua mirc (bét binh thudng) & cac dong vét c6 vu (vi du, chudt nhét, chudt, chudt lang,

Hop chét theo sang ché c6 thé duoc st dung qua dudong miéng hodc ngoai dugc
tiéu hoa cho dong vat co va (t6t hon 1 nguoi) dudi dang thudc, hodc nhu ban diu hodc
phdi hop véi chit mang dugc dung.

Sau day, thudc chira hop chét theo sang ché (d6i khi dugc viét tat 1a “thubc ctia
sang ché”) dwgc md ta chi tiét. Cac vi du vé dang liéu lugng cia thudc cia sang ché bao
gdm céc ché phdm ding qua dudong miéng nhu vién nén (vi du, vién nén bao dudng,
vién nén bao mang, vién nén dung dudi ludi, vién nén dung trong khoang miéng, vién
nén phén rd nhanh ding qua duong miéng), vién tron, hat, bot, vién nang (vi dy, vién
nang mém, vi nang), xi o, nhii twong, hén dich va ché phdm mang (vi du, mang phéan
rd ding qua duong miéng, mang bam dinh niém mac miéng). Ngoai ra, cdc vi du vé cac
dang liéu lugng cua thudc cta sang ché bao gbm cac ché phdm ding ngoai duong tiéu
hoéa nhu thudc tiém, thude truyén hodc thudc dung qua da (vi du, thudc dung qua da
bang cach dién di ion), thudc dan, thudc ma, thubc dung qua dudng mili, thudc ding
qua dudng phdi va thudc nhé mét. Hon nita, thudc clia sng ché c6 thé 1a ché phdm giai
phong c6 kiém soat nhu ché pham giai phong nhanh va ché phdm gidi phong kéo dai (vi

dy, vi nang giai phong kéo dai).
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Thubc cia séng ché c6 thé dugc san xuét bing phuong phap san xuit d3 biét
thuong dugc st dung trong linh vuc dugc pham (vi dy, phuwong phap duge mo ta trong
Dugc dién Nhat Ban (Japanese Pharmacopoeia)). Ngoai ra, thuéc cua sang ché co thé
chira chét phu gia nhu ta dugc, chét két dinh, chét gay ra, chét 1am tron, chét lam ngot,
chét hoat dong bé mit, chét tao huyén phu, chit nhil hoa, chét tao mau, chét bao quén,
chét thom, huong liéu, chit 1am 6n dinh hodc chét 1am dic thuong dugc st dung trong
linh vuc duge pham, véi lugng thich hop, néu cin.

Chit mang dugc dung dugc mod ta 6 trém bao gbm cac chét phu gia nay.

Chéng han, vién nén co thé dugc san xuét b%mg cach sir dung ta dugc, chét két

m rd, chat 1am tron va chét tvong tu, va vién tron va hat c6 the dugc san

xuét b?mg cach st dung ta duoc, chét két dinh, chét 1am ri va chét tvong tu. Ngoai ra,
bot va vién nang co thé dugc san xuét béng cach st dung ta duoc va chét twong tu, xird
c6 thé duoc san xuét bang cach st dung chét 1am ngot va chét twong tw, va nhil tuong
hodc hdn dich c6 thé duoc san xuét béng cach str dung chét tao hdn dich, chét hoat dong
bé miit, chét nhii héa va chit tuong tu.

Céac vi du vé ta dugc bao gém lactoza, sucroza, glucoza, tinh bdt, sucroza,
xenluloza vi tinh thé, glyxyrhiza dang bot, manitol, natri hydro cacbonat, canxi phosphat
va canxi sulfat.

Cac vi du vé chét két dinh bao gf”)m 5 dén 10% trong lugng bot nhao tinh bot,
10 dén 20% trong lugng dung dich gdm arabic hogc dung dich gelatin, 1 dén 5% trong
lugng dung dich tragacant, dung dich carboxymetyl xenluloza, dung dich natri alginat
hodc glyxerin.

Céc vi du vé chét 1am ra bao gdm tinh bt va canxi cacbonat.

Cac vi du vé chét lam tron bao gém magie stearat, axit stearic, canxi stearat va
bot talc tinh ché.

Céc vi du vé chét 1am ngot bao gbm glucoza, fructoza, dudng nghich chuyén,

sorbitol, xylitol, glyxerin va xird don.
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Céc vi du vé chit hoat dong bé mit bao gdm natri lauryl sulfat, Polysorbate 80,
este clia axit béo don chirc véi sorbitan va Polyoxyl 40 stearat.

Cac vi du vé chét tao hon dich bao gém gém arabic, natri alginat, natri
carboxymetyl xenluloza, metyl xenluloza va bentonit.

Céc vi du vé chit nhii héa bao gbm gdm arabic, tragacant, gelatin va Polysorbate
80.

Chéng han, trong trudong hop & d6 thudc cua sang ché 13 vién nén, vién nén nay
c6 thé dugc san xuét bang cich bd sung vao hgp cht theo sang ché, chang han, t4 dugc
(vi du, lactoza, sucroza, tinh bot), chit 1am ré (vi du, tinh bdt, canxi cacbonat), chét két
dinh (vi dy, tinh bot, gdm arabic, carboxymetyl xenluloza, polyvinylpyrolidon,
hydroxypropyl xenluloza), hodc chét 1am tron (vi du, bot talc, magie stearat, Polyetylene
glycol 6000), tiép theo la dtc ép, theo phuong phép thuc chét 12 da biét, va sau d6 ty y
thuc hién budc che dAu vi giac, bugc bao tan trong rudt hodc bao bén vitng theo cach
thuc chét 1a da biét. Pé 1am chét bao duoc sir dung dé bao bao gbm hydroxypropylmetyl
xenluloza, ching han, etyl xenluloza, hydroxymetyl xenluloza, hydroxypropyl
xenluloza, polyoxyetylen glycol, Tween 80, Pluronic F68, xenluloza axetat phtalat,
hydroxypropyl metyl xenluloza phtalat, hydroxymetyl xenluloza axetat sucxinat,
Eudragit (san xuét boi ROHM, Germany, copolyme axit metacrylic/axit acrylic) va cac
chit nhudm mau (vi du, sat oxit do, titan dioxit) ¢o thé duoc st dung.

Thuéc tiém bao gdm thudc tiém trong tinh mach, thubc tiém dudi da, thude tiém
qua chén bi, thubc tiém trong co, thudc tiém trong mang bung va thubc tiém nho giot.

Céc thubc tiém nhu vay dugc bao ché bing phuong phap thyc chat 12 da biét,
nghia 13, bang cach hoa tan, tao hdn dich hodc nhii héa hop chét cua sang ché trong chét
l1ong trong nudc hodc dau vo khudn. Chét 1ong trong nudc bao gébm nuée mudi, va cac
dung dich déng trwong chira glucoza hodc cac chét phu trg khac (vi du, D-sorbitol, D-
manitol, natri clorua). Chit 1éng trong nudc co thé chita chit 1am hoa tan thich hop nhu

ruou (vi du, etanol), rugu da chic (vi dy, propylen glycol, polyetylen glycol), hodc chét
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hoat dong bé mit khong ion (vi dy, Polysorbate 80, HCO-50). Chét 16ng trong dau bao
gdm diu ving va diu dau nanh. Chét 16ng trong dAu c6 thé chira chit 1am hoa tan thich
hop. Chét 1am hoa tan bao gdm benzyl benzoat va ruou benzylic. Ngoai ra, chét dém (vi
du, chit dém phosphat, chit dém natri axetat), chat 1am diu (vi du, benzalkoni clorua,
procain hydroclorua), chét 1am 6n dinh (vi du, albumin huyét thanh ngudi, polyetylen
glycol), chit bao quan (vi dy, rugu benzylic, phenol) hodc chét twong tu co thé dugc
tron vao trong thudc tiém. Dung dich tiém da dugc bao ché ¢6 thé dugce nap mot cach
thong thudng vao éng thudc tiém.

Ham luong cua hop chit theo sang ché trong thudc ctia sang ché thay dbi phu

A \

thudc vao dang cua ché phdm, nhung thudng nam trong khoang tir 0,01 dén khoang
100% trong luong, tdt hon 13 khoang tir 2 dén khoang 85% trong lugng, tdt hon nita 12
khoang tir 5 dén khoang 70% trong lugng, so voi toan bd ché pham.

Ham luong cua chét phu gia trong thubc cla sang ché thay dbi phu thudc vao
dang cua ché phim, nhung thuong nam trong khoang tur 1 dén khoang 99,9% trong
luong, t6t hon 1a khoang tir 10 dén khoang 90% trong lugng, so véi toan bd ché pham.

Hop chét theo sang ché 6n dinh, c6 tinh doc thép, va c6 thé dugc sir dung an
toan. Liéu lwong hing ngay cta hop cht theo sang ché thay d6i phu thudc vao tinh trang
va trong lugng ciia bénh nhan, loai ciia hop chét, duong st dung, v.v.. Chéng han, khi
dugc stt dung qua dudng miéng cho bénh nhan v4i muc dich diéu tri bénh ung thu, lidu
lwong hiang ngay dbi v6i nguoi 16n (trong lugng co thé khoang 60kg) nam trong khoang
tr 1 dén khoang 1000mg, t6t hon 13 khoang tir 3 dén khoang 300mg, t6t hon nita 1a
khoang tr 10 dén khoang 200mg cta hop chét theo sang ché. Lidu lwong hing ngay c6
thé duoc st dung theo liéu don hoic tir 2 dén 3 chiéu chia nho.

Khi hop chét theo séng ché dugc st dung ngoai dudng tiéu hda, n6 thuong dugc
stir dung & dang ché phim long (vi du, thudc tiém). Lidu don ctia hop chét theo sang ché
thay dbi phu thudc vao muc dich st dung, co quan dich, triéu ching, phuong phéap st

dung, v.v.. Chéng han, thong thuong, dugc uu tién l1a st dung khoang tir 0,01 dén khoang
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100mg, t6t hon 1a khoang tir 0,01 dén khoang 50mg, t6t hon nita 12 khoang tir 0,01 dén
khoang 20mg hop chét theo sang ché trén mdi kg trong luong co thé bang cach tiém
trong tinh mach.

Hop chét theo séng ché c6 thé duge st dung phdi hop véi cac thudc khac. Pic
biét 13, hop chét theo sang ché c6 thé dugc sir dung phdi hop véi céc thudc nhu chét tri
liéu hormon, chét héa tri lidu, chit diéu tri mién dich hodc thubc tc ché su anh huéng
cna yéu td tang truéng té bao va thu thé ctia né. Sau day, thudc ma co6 thé dugc sir dung
phdi hop véi hop chét theo séng ché dugc viét tit 12 “thubc di keém”.

Pé 1am “chét tri liéu hormon”, chéng han, fosfestrol, dietylstilbestrol,
gesteon axetat, megestrol axetat, clomadinon axetat,
xyproteron axetat, danazol, alylestrenol, gestrinon, mepartrixin, raloxifen,
ormeloxifen, levormeloxifen, cac chét khang estrogen (vi dy, tamoxifen xitrat,
toremifen xitrat), thudc tranh thai, mepitiostan, testololacton, aminoglutethimit, chét
cht van LH-RH (vi du, goserelin axetat, buserelin, leuprorelin axetat), droloxifen,
epitiostanol, ethinyl estradiol sulfonat, cac chét trc ché aromataza (vi du, fadrozol
hydroclorua, anastrozol, letrozol, exemestan, vorozol, formestan), chét khang
androgen (vi dy, flutamit, bicalutamit, nilutamit, enzalutamit), cac chét e ché 5a-
reductaza (vi du, finasterit, epristerit, dutasterit), cac thudc hormon adrenocortical (vi
du, dexametason, prednisolon, betametason, triamxinolon), cac chét uc ché téng hop
androgen (vi dy, abirateron), retinoit va cac thudc 1am cham qua trinh chuyén hoéa cla
retinoit (vi du, liarozol), hormon tuyén giap, va céc ché pham hé phan phdi thude
(Drug Delivery System, DDS) c6 thé dugc sir dung.

P& 1am “chét hoa tri liéu”, ching han, cac chét alkyl hoa, cac chit chéng chuyén
hoa, cac thudc khang sinh tri bénh ung thu, va cac chét tri bénh ung thu c6 nguén géc
tir thuc vat co thé dugc str dung.

Pé 1am “cac chit alkyl héa”, ching han, mu tac nito, N-oxit hydroclorua mu

tac nito, clorambuxil, xyclophosphamit, ifosfamit, thiotepa, carbocon, improsulfan
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tosylat, busulfan, nimustin hydroclorua, mitobronitol, melphalan, dacarbazin,
ranimustin, estramustin natri phosphat, trietylen melamin, carmustin, lomustin,
streptozoxin, pipobroman, etogluxit, carboplatin, xisplatin, miboplatin, nedaplatin,
oxaliplatin, altretamin, ambamustin, dibrospidium hydroclorua, fotemustin,
prednimustin, pumitepa, ribomustin, temozolomit, treosulfan, trophosphamit,
zinostatin stimalamer, adozelesin, xystemustin, bizelesin, va cac ché phém DDS cua
ching c6 thé dugc sir dung.

Pé 1am “cac chat chéng chuyén hoa”, chéng han, mercaptopurin, 6-
mercaptopurin ribosit, thioinosin, methotrexat, pemetrexed, enoxitabin, xytarabin,

nxitabin hydroclorua, cac thude 5-FU (vi du, flouraxil, tegafur,
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UFT, doxifluridin, carmofur, galoxitabin, emitefur, capexitabin), aminopterin,
nelarabin, leucovorin canxi, tabloit, butoxin, canxi folinat, levofolinat canxi, cladribin,
emitefur, fludarabin, gemxitabin, hydroxycarbamit, pentostatin, piritrexim, idoxuridin,
mitoguazon, tiazofurin, ambamustin, bendamustin, va cac ché phém DDS cua ching
¢6 thé duge sit dung.

Pé 1am “céc thude khéang sinh tri bénh ung thu”, chéng han, actinomyxin D,
actinomyxin C, mitomyxin C, chromomyxin A3, bleomyxin hydroclorua, bleomyxin
sulfat, peplomyxin sulfat, daunorubixin hydroclorua, doxorubixin hydroclorua,
aclarubixin hydroclorua, pirarubixin hydroclorua, epirubixin hydroclorua,
neocarzinostatin, mithramyxin, sarkomyxin, carzinophilin, mitotan, zorubixin
hydroclorua, mitoxantron hydroclorua, idarubixin hydroclorua, va cac ché pham DDS
cta ching (vi du, PEG ribosome bao nang doxorubixin) c6 thé dugc st dung.

P& 1am “céc chit tri bénh ung thu c6 ngudn gbc tir thuc vat”, chédng han, etoposit,
etoposite phosphat, vinblastin sulfat, vincristin sulfat, vindesin sulfat, teniposit,
paclitaxel, doxetaxel, cabazitaxel, vinorelbin va cac ché phém DDS cua ching c6 thé

duoc st dung.

54



53533 55/119

D4 1am “chét tri liéu mién dich”, ching han, pixibanil, krestin, schizophyllan,
lentinan, ubenimex, interferon, interleukin, cac yéu t kich thich khudn lac dai thuc bao,
céc yéu 6 kich thich khuén lac bach cu hat, erythropoietin, lymphotoxin, BCG vacxin,
Corynebacterium parvum, levamisol, polysacarit K, procodazol, cac khang thé khang
CTLA4 (vi du, ipilimumab, tremelimumab), cac khang thé khang PD-1 (vi dy,
nivolumab, pembrolizumab) va cdc khang thé khang PD-L1 ¢c6 thé duoc sir dung.

“yéu t6 tang trudng té bao” trong “thudc e ché anh huéng cua yéu td tang
truong té bao va thy thé ctia n6” ¢6 thé 1a chét bat ky thuc ddy su ting trudng té bao, va
théng thuong bao gdm cac yéu t6 ma 1a cac peptit c6 trong luong phan tir nho hon hodc
bang 20000, va st dung su anh huong cia ching ¢ nbéng dod thip bang cach lién két véi
thy thé. Pac biét 13, (1) EGF (yéu t tang trudng biéu bi) hodc chit gan nhu 1a ¢6 clng
mdt hoat tinh [vi du, TGFal], (2) insulin hodc cac chét gén nhu c6 cung mot hoat tinh [vi
du, insulin, yéu td tang trudng kiéu insulin (insulin-like growth factor, IGF)-1, IGF-2],
(3) yéu t6 tang trudng nguyén bao soi (fibroblast growth factor, FGF) hodc cac chit gin
nhu ¢6 ciing mot hoat tinh [vi dy, FGF c¢6 tinh axit, FGF c6 tinh bazo, yéu tb tang trudng
té bao keratin (keratinocyte growth factor, KGF), FGF-10], va (4) cac yéu td ting trudng
té bao khac [vi du, yéu td kich thich khuén lac (colony stimulating factor, CSF), EPO
(erythropoietin), IL-2 (interleukin-2), yéu t6 ting trudng than kinh (nerve growth factor,
NGF), yéu td ting trudng c6 ngudn gbc tiéu cau (platelet-derived growth factor, PDGF),
yéu t6 ting trudng chuyén dang B (transforming growth factor B, TGEP), yéu t6 ting
truéng té bao gan (hepatocyte growth factor, HGF), yéu td tang truéng ndi md mach
(vascularendothelial growth factor, VEGF), heregulin va angiopoietin] ¢ thé dugc st
dung.

“Thu thé dbi véi yéu t6 ting truong té bao” c6 thé 1a thu thé bat ky c6 kha ning
lien két v6i yéu tb ting truéng té bao néu trén. Dic biét 13, thu thé EGF, thu thé heregulin

(vi du, HER3), thy thé insulin, thy thé IGF -1, thu thé IGF -2, thu thé FGF -1 hoic thu
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thé FGF-2, thu thé VEGF, thu thé angiopoietin (vi dy, Tie2), thu thé PDGF, va thu thé
tuwong tu co thé duoc stir dung.

Pé lam “thudc e ché sy anh hudng cla yéu tb ting truéng té bao va thu thé
cua no”, cac chét tcc ché EGF, cac chét trc ché TGFa, céac chét @rc ché heregulin, cac
chét wc ché insulin, cac chét tc ché IGF, cac chét ttc ché FGF, cac chét e ché KGF,
céc chit tre ché CSF, céc chit tic ché EPO, céc chit trc ché IL-2, cdc chét irc ché NGF,
cac chét e ché PDGF, céc chét trc ché TGFp, cac chét tre ché HGF, céc chét tc ché
VEGTF, céac chét rc ché angiopoietin, cic chét tc ché thu thé EGF, céc chit tic ché
HER?2, cé4c chét tc ché HER4, cac chit uc ché thu thé insulin, cac chét rc ché thu thé
IGF-1, céc chét trc ché thy thé IGF-2, cac chit G ché thu thé FGF-1, cac chit tre ché
thy thé FGF-2, cac chit trc ché thy thé FGF-3, cic cht tic ché thu thé FGF-4, céc chat
trc ché thu thé VEGF, cac chét e ché Tie-2, cac chét ac ché thy thé PDGF, c4c chét trc
ché thu thé TLR, cac chét trc ché Abl, céc chét uc ché Raf, cac chét ttc ché FLT3, cac
chét trc ché c-Kit, cac chét trc ché Src, céc chét tc ché PLC, cac chét ttc ché PKC, cac
chét tc ché Smo, cac chét tc ché ALK, céac chét tc ché RORI, céc chét tre ché Trk,
cac chét rc ché Ret, céc chét ttc ché mTOR, céc chét tc ché Aurora, cac chét wc ché
PLK, céc chét trc ché MEK (MEK1/2), céc chét trc ché MET, céc chat te ché CDK,
cac chat uc ché Akt, cac chét e ché ERK, cé4c chét e ché PI3K, cac chét e ché IKK,
cac chat trc ché BTK, céc chét trc ché IRAK, cac chét e ché HDAC, céc chét e ché
TAK1, céc chét @rc ché TBK1, cac chét trc ché ZAP, cac chat rc ché SYK, céc chat e
ché LCK, cac chét tc ché TYK?2, céc chét tc ché SYK, céc chét tc ché JAK, cac chét
trc ché FAK, cac chét @c ché LYN va chét tuong tu ¢6 thé dugc stt dung. Ddc biét hon
13, cac khang thé khang VEGF (vi du, bevacizumab, ramucurumab), cac khang thé
khang HER2 (vi dy, trastuzumab, pertuzumab), cac khang thé khang EGFR (vi duy,
cetuximab, panitumumab, matuzumab, nimotuzumab), cac khang thé khéang HGF,
imatinib, erlotinib, gefitinib, sorafenib, sunitinib, dasatinib, lapatinib, vatalanib,

ibrutinib, bosutinib, cabozantinib, crizotinib, alectinib, vismodegib, axitinib,
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motesanib, nilotinib, 6-[4-(4-etylpiperazin-1-ylmetyl)phenyl]-N-[1(R)-phenyletyl]-7H-
pyrolo[2,3-d]pyrimidin-4-amin (AEE-788), vandetanib, temsirolimus, everolimus,
enzastaurin, tozasertib, 2-[N-[3-[4-[5-[N-(3-flophenyl)carbamoylmetyl]-1H-pyrazole-
3-ylamino]quinazolin-7-yloxy]propyl]-N-etylamino]etyl phosphat este (AZD-1152),
axit 4-[9-clo-7-(2,6-diflophenyl)-5H-pyrimid[5,4-d] [2]benzazepin-2-ylamino]benzoic,
mubdi N-[2-metoxy-5- [(E)-2-(2,4,6-trimetoxyphenyl)vinylsulfonylmetyl]phenyl] glyxin
natri (ON-1910Na), volasertib, selumetinib, trametinib, N- [2(R),3-dihydroxypropoxy]-
3,4-diflo-2-(2-flo-4-iodophenylamino)benzamit (PD-0325901), bosutinib, regorafenib,
afatinib, idelalisib, ceritinib, dabrafenib va chét twong tur ¢6 thé duoc str dung.

Ngoai ra cac thudc néu trén, asparaginaza, axeglaton, procarbazin hydroclorua,
mudi phirc protoporphyrin-coban, thuy ngan hematoporphyrin-natri, cac chit e ché
topoisomeraza I (vi du, irinotecan, topotecan, indotecan, indimitecan), cac chét tc ché
topoisomeraza II (vi du, sobuzoxan), cac chét gay biét hoéa (vi du, céc retinoit, cac
vitamin D), cac chét trc ché tao mach khéc (vi du, fumagillin, dich chiét tir c4 map, céc
chét trc ché COX-2), cac chét chen o (vi du, tamsulosin hydroclorua), axit bisphosphonic
(vi du, pamidronat, zoledronat), thalidomit, lenalidomit, pomalidomit, 5 azaxitidin,
dexitabin, cac chét e ché proteasom (vi duy, bortezomib, carfilzomib, ixazomib), cac
chét trc ché NEDDS (vi du, pevonedistat), cac chit trc ché UAE, cac chét trc ché PARP
(vi du, olaparib, niraparib, veliparib), cac chat ttc ché BCL2 (vi du, venetoclax,
obatoclax, oblimersen), cac khang thé khang u nhu khang thé khang CD20 (vi du,
rituximab, obinutuzumab) va khang thé khang CCR4 (vi duy, mogamulizumab), céac chét
lién hop khang thé-thubc (vi du, trastuzumab emtansin, brentuximab vedotin), cac li¢u
phép té bao T dugc bién dbi gen st dung céc thu thé khang nguyén kham (chimeric
antigen receptor, CAR) (liéu phap CAR-T) (vi du, tisagenlecleuxel, axicabtagen
xiloleuxel) va tuong tu co thé ciing duoc st dung 1am thudc di kem.

Phéi hop ctia hop chét theo sang ché véi thudc di kém c6 thé tao ra cac tac dung

tuyét voi. Chang han, (1) lidu lwong c6 thé duge giam so voi truong hop trong d6 hop
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ché va thudc di kém qua cac dudng sit dung khac nhau, va (5) st dung hai ché phim thu
dugc bang cach bao ché riéng r& hop chét theo sang ché va thubc di kém qua cac dudong
stt dung khac nhau véi thoi gian tr& (chang han, st dung theo thir tw hop chét theo sang
ché va thubc di kém, hoic st dung theo thir ty ngugc lai).

Liéu luong cua thudc di kem c6 thé dugc chon thich hop dua trén lidu luong
dugc st dung trong 14m sang. Ngoai ra, ty 1€ phéi hop cta hop chit theo sang ché va
thudc di kem c6 thé dugc chon thich hop phu thudc vao dbi tuong can st dung, duong
sir dung, bénh cin diéu tri, triéu chimg, phéi hop va tuong tu. Chéng han, khi ddi tuong
can st dung 13 nguoi, thudc di kém véi lugng nam trong khoang tir 0,01 dén 100 phan
trong lugng cd thé duoc st dung so véi 1 phan trong lugng ciia hop chit theo sang ché.

Hon nita, hop chét theo sang ché hodc thude di kém cia sang ché c6 thé dugc
str dung phdi hop véi céc liéu phap khong sir dung thudc. Pac biét 13, hop chét theo sang
ché hoic thudc di kém ctia sdng ché c6 thé duoc phdi hop véi liéu phap khong sir dung
thudc, chéng han, (1) phau thut, (2) liéu phap héa hoc tang huyét 4p cam Gng st dung
angiotensin II hogc twong tw, (3) liéu phap gen, (4) liéu phap nhiét, (5) liéu phép lam
lanh, (6) cét bo bang laze, va (7) liéu phap chiéu xa.

Chéng han, bang cach st dung hop chét theo sang ché hoic thudc di kém cla
sang ché trude hoic sau khi ph5u thuét ho#c qua trinh twong tu, hodc trudc hodc sau khi
diéu tri phdi hop hai hodc ba liéu phap nay, cac hiéu qua nhu e ché sy phat trién cla sy
khang, kéo dai, su séng khong c6 bénh tat, kim ham sy di cén hodc sy tai dién cua bénh
ung thu, va kéo dai doi séng ¢6 thé dat duoc.

Ngoai ra, viéc didu tri bing hop chat theo sang ché hodc thubc di kém cua sang
ché, va liéu phép hd trg [(i) sir dung chét khang sinh (vi dy, cac B-lactam nhu pansporin,
cac macrolit nhu claritromyxin) chdng lai céc bién chimg cia cac bénh nhiém khéc nhau,
(ii) str dung thubc truyén c¢6 ham lugng calo cao, ché pham axit amin, va multivitamin
dé cai thién céac rbi loan dinh dudng, (iii) st dung morphin dé 1am gidm dau, (iv) st

dung thudc cai thién céc tac dung phu nhur budn ndn, nén mua, an khéng ngon miéng,
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chét theo sang ché hoac thudc di kém dugc st dung don 1€, (2) thudc dugc sir dung phéi
hop véi hgp chét theo sang ché ¢6 thé duge chon phu thudc vao triéu chimg cua bénh
nﬁﬁn (nhe, trAm trong, v.v.), (3) khoang thoi gian diéu tri c6 thé dugc thiét 1ap dai hon,
(4) hidu qué didu trj c6 thé dugc kéo dai, va (5) tic dung hiép dong c6 thé dat dugc bang
cach st dung hop chét theo séng ché phéi hop véi thudc di kém.

Sau day, truong hop trong d6 hop chit theo sang ché dugc st dung phdi hop véi
thudc di kem dugc goi 12 “thude di kém cla sang ché”.

Khi st dung thudc di kém cla sang ché, thoi gian st dung hop chét theo sang
ché va thudc di kém khong bi gii han, nhung hop chit theo sang ché va thudc di kém
¢6 thé duoc st dung cho d6i twong can duoc st dung & cung mot thoi diém, hodc voi
thoi gian tré. Khi duge sir dung véi thoi gian tré, thoi gian tré s& thay dbi phu thuoc vao
hoat chét dugc sir dung, dang lidu dung, va phuong phéap st dung. Chéng han, khi thube
di kém duoc st dung trude tién, hop chét theo sang ché c6 thé dugc st dung trong vong
tir 1 phat dén 3 ngay, t6t hon 13 trong vong tir 10 phut dén 1 ngay, t6t hon nita 1a trong
vong tir 15 phut dén 1 gio sau khi thudc di kém duoc sir dung. Khi hop chét theo sang
ché duoc st dung trude tién, thudc di kém c6 thé duge sir dung trong vong tir 1 phit dén
1 ngay, t6t hon 14 trong vong tir 10 phut dén 6 gio, t6t hon nita 1a trong vong tir 15 phut
dén 1 gio sau khi hop chét theo sang ché dugc sit dung. Lidu lugng cua thude di kém c6
thé duoc dua trén lidu luong dugc st dung trong lam sang, va cd thé dugc chon thich
hop phu thudc vao dbi tuong can st dung, dudong st dung, bénh, phéi hop va tuong tu.

Céac vi du vé dang st dung khi hop chét theo séng ché va thudc di kém dugc st
dung phdi hop bao gbm (1) str dung ché pham don thu dugc bang cach ddng thoi bao
ché hop chét theo sang ché va thubc di kém, (2) sir dung ddng thoi hai ché pham thu
duoc bang cach bao ché riéng r& hop chét theo sang ché va thude di kém qua cing mot
duong st dung, (3) st dung hai ché phdm thu dugc bang cach bao ché riéng r& hop chat
theo sang ché va thubc di kém qua cing mot duong st dung véi thoi gian tré, (4) su

dung ddng thoi hai ché phdm thu duoc bang cach bao ché riéng r& hop chét theo sang
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tiéu chay, giam bach cAu, giam lrong tidu cAu, giam ndng do hemoglobin, rung téc, suy
gan, suy than, DIC va sdt, va (v) st dung thude dé ngan chin sy khang da thudc trong
bénh ung thu, v.v.] c6 thé duoc phéi hop.
Vi du thwe hién sang ché

Séng ché dugc mo ta chi tiét hon nita dua vao céc vi dy, vi du diéu ché va vi du
thir nghiém sau day, nhung sang ché khong bi gi6i han ¢ d6. Séng ché co thé dugc cai
bién ma khong di tréch khoi pham vi clia séng ché.

“Nhiét do trong phong” trong cac vi du dudi day thong thuong thé hién nhiét do

nim trong khoang tir 10°C dén khoang 35°C. Ty 1¢ dugc thé hién d6i v6i dung moi hdn

=

hop laty 1€ thé tich, trir khi c¢6 quy dinh khac. Phan trdm (%) cho biét % trong lugng,
trir khi ¢6 quy dinh khéc.

Trong phép séc ky cot trén silicagel, silicagel gin két v6i aminopropylsilan dugc
sir dung khi dugc mé ta 1a NH, silicagel gin két 3-(2,3-dihydroxypropoxy)propylsilan
dugce st dung khi dugec mod ta la Diol, va silicagel gén két v&i N-(2-aminoetyl)-3-
aminopropylsilan dugc st dung khi dugc mo ta 1a DiNH. Khi duge mo6 ta 1a C18 trong
phép sic ky long tinh ning cao (high performance liquid chromatography, HPLC),
silicagel gén két v6i octadexyl duge st dung. Ty 16 ciia dung moi rira giai la ty 16 thé
tich, trir khi c6 quy dinh khac.

Céac chit viét tit sau day duoc st dung trong céac vi du sau day.

Boc,O: di-tert-butyl dicacbonat

CDCls: cloroform dotori hoa

DMSO-ds: dimetyl sulfoxit dotori hoa

IH NMR: phé cong huéng tir proton (Proton nuclear magnetic resonance)
LC/MS: séc ky 16ng/phd khéi (Liquid chromatograph mass spectrometer)

ESI: ion hoéa phun dién ti (Electrospray ionization)

APCI: ion héa hoa hoc & ap suét khi quyén (atmospheric pressure chemical

ionization)
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DBU: 1,8-diazabixyclo[5.4.0]Jundeca-7-en
DIEA: diisopropyletylamin

DMAP: 4-dimetylaminopyridin
DMEF: N,N-dimetylformamit

mp: diém néng chay (melting point)
DPPA: diphenylphosphoryl azit
MS: phé khdi (Mass spectrum)
[M+H]", [M-H]": dinh ion phan t
M: ndng d6 mol (Molarity)

N: d6 chuén (Normality)

Pd(OAc),: paladi axetat (II)

SPhos: 2-dixyclohexylphosphino-2',6'-dimetoxybiphenyl

TEA: trietylamin
TFA: axit trifloaxetic

THEF: tetrahydrofuran

61/119

IH NMR dugc do bing phd ké NMR dich chuyén Fourier. Thiét bi

hydroxyl va cac nhom amin.

ACD/SpecManager (tén thuong mai) va thiét bi twong tw dugc st dung d phan tich.

Dinh ctia cac proton khong bén khéng dugc md ta, chang han, dinh d6i véi cac nhom

MS dugce do bang LC/MS. Bé 1am phuong phép ion héa, phuwong phap ESI hodc

sat dugc cac dinh ion phéan tir ty do hodc cac dinh ion phan méanh.
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phuong phap APCI dugce st dung. Dit liéu dugc mo ta 1a céc gia tri do dugc (phat hién
duoc). Thong thudng, quan sat dugc dinh ion phan ti ((M+H]", [M-HJ, v.v.), nhung
trong trudng hop ciia hop chat c6 nhém tert-butoxycacbonyl, duéi dang ion phan manh,
¢6 thé quan sat duogc dinh ctia nhém tert-butoxycacbonyl hodc nhom tert-butyl tach ra.
Ngoai ra, trong trudng hop cua hop chét ¢6 nhém hydroxyl, duéi dang ion phan manh,

c6 thé quan séat duge dinh ciia H>O tach ra. Trong trudng hop clia cac mudi, thuong quan
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Vi du tham khao 1
5-clo-6-(diflometoxy)pyridin-3-amin
A) 3-clo-2-(diflometoxy)-5-nitropyridin

Hbn hop gdm 3-clo-5-nitropyridin-2-ol (10g) va axetonitril (300ml) duoc b
sung axit 2,2-diflo-2-(flosulfonyl)axetic (11,86ml) va natri sulfat (3,26g) ¢ nhiét do
trong phong, tiép theo khudy tron & ciing nhiét do qua dém. Hon hop phén Gng tao ra
duoc bd sung thém axit 2,2-diflo-2-(flosulfonyl)axetic (11,86ml) va natri sulfat (3,26g)
& nhiét do trong phong, tiép theo khudy tron & cing nhiét do trong 3 ngay. Dung dich
natri hydro cacbonat bdo hoa trong nu6c dugc bd sung vao hdn hop phan Gng dé lam
cho né co tinh bazo, tiép theo cd dudi ap suit giam. Lép nude dugce chiét bang etyl
axetat, 16p hitu co dugc rira béng nuée va nude mudi bio hoa, va sau d6 1am khod béng
natri sulfat khan, va dung moi dugc chung cht dudi 4p suét giam. Ba dugc tinh ché bang
phuong phap sic ky cot trén silicagel (NH, etyl axetat/hexan) dé tao ra hop chét néu &
dé muc nay (4,31g).

IH NMR (300MHz, DMSO-ds) 5 7,84 (1H, t, J = 70,8Hz), 8,97 (1H, d, ] =
2,6Hz), 9,11 (1H, d, J = 2,3Hz).
B) 5-clo-6-(diflometoxy)pyridin-3-amin

Hdn hop gdém 3-clo-2-(diflometoxy)-5-nitropyridin (2,57g), thiéc (II) clorua
dihydrat (12,91g) va etanol (100ml) duogc khudy & 70°C qua dém. Hon hop phan tng
tao ra dugc lam lodng bing etyl axetat va dung dich natri hydro cacbonat bao hoa trong
nuéc, va sau do chét khong tan duge loc ra. Lép nude cua phén loc duge chiét bang etyl
axetat, 16p hitu co dugc rira bing nudc va nudce mudi bio hoa, va sau d6 lam khd bing
natri sulfat khan, va dung moi dugc chung cAt duéi 4p suét giam. B dugc tinh ché bang
phuong phép sdc ky cot trén silicagel (etyl axetat/hexan) dé tao ra hop chit néu & dé
muc nay (2,17g).

MS: [M+H]* 194.9.
Vi du tham khéao 2
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6-(2H-1,2,3-triazol-2-yl)-5-(triflometyl)pyridin-3-amin
A) 5-nitro-2-(2H-1,2,3-triazol-2-y1)-3-(triflometyl)pyridin

Hbn hop gbém 2-clo-5-nitro-3-(triflometyl)pyridin (3,0g) va THF (15ml) duoc
bd sung 2H-1,2,3-triazol (0,921ml) & nhiét d6 trong phong. Hon hop phan tmg tao ra
duoc khudy & cuing nhiét d6 trong 2 gio. Hon hgp phan tmg dugc 1am loang bang nuéc,
va sau d6 16p nudce duoc chiét bang etyl axetat. Lép hitu co dugc rita bang nuée va nudce
mudi bio hoa, va sau d6 lam kho béng natri sulfat khan, va dung moi dugc chung cht
dudi ap suat giam. Ba dugc tinh ché bang phuong phap sdc ky cot trén silicagel (etyl
axetat/hexan) dé tao ra hop chét néu & dé muc nay (2,75g).

MS: [M+H]* 259.9.
B) 6-(2H-1,2,3-triazol-2-yl)-5-(triflometyl)pyridin-3-amin

Hdn hop gdm 5-nitro-2-(2H-1,2,3-triazol-2-yl)-3-(triflometyl)pyridin (3,54g),
dung dich 10% axit clohydric/metanol (101ml) va metanol (100ml) dugc b sung thiéc
(I) clorua (12,95g) & nhiét d6 trong phong, va hdn hop phan ung tao ra dugc khudy &
cung nhiét dj trong 2 gid. Dung moi dugc chung cAt dudi ap sudt giam, etyl axetat dugc
bd sung vao ba, va dung dich natri hydroxit 2N trong nu6c duge bd sung vao hon hop
dé trung hoa. Chét két tha duoc loc ra, va sau d6 16p nudc cua phan loc dugc chiét bang
etyl axetat. Lp hitu co dugc rira bang nudc va nude mubi bdo hoa, va sau d6 1am kho
bang natri sulfat khan, va dung moi dugc chung cAt dudi ap sudt giam. Ba duoc tinh ché
bing phuwong phap sdc ky cot trén silicagel (etyl axetat/hexan) @8 tao ra hop chét néu &
d& muc nay (2,95g).

MS: [M+H]* 229.9.
Vi du tham khéo 3
5-clo-6-(2H-1,2,3-triazol-2-yl)pyridin-3-amin
A) 3-clo-5-nitro-2-(2H-1,2,3-triazol-2-yD)pyridin

Hdn hop gdém 2,3-diclo-5-nitropyridin (5,0g), 2H-1,2,3-triazol (1,7ml), kali

cacbonat (4,3g) va DMF (25ml) dugc khudy & nhiét @ trong phong trong 3 gio. Hén
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hop phén ng tao ra dugc rét vao nudce da, tiép theo 12 chiét hai 1an bang etyl axetat.
L6p hitu co duge rira hai 1An bing nudc, va bing nude mudi bdo hoa, va sau d6 lam kho
bang natri sulfat, tiép theo 14 co dudi ap suét giam. B4 dugc tinh ché bang phwong phap
sdc ky cot trén silicagel (etyl axetat/hexan) dé tao ra hop chét néu & d& muc nay (3,5g).

MS: [M+H]" 225.9.
B) 5-clo-6-(2H-1,2,3-triazol-2-yl)pyridin-3-amin

Han hop gdm 3-clo-5-nitro-2-(2H-1,2,3-triazol-2-yDpyridin (3,3g), thiée (II)
clorua dihydrat (16,3g) va etanol (100ml) dugc khudy & 70°C qua dém. Hdn hop phan
ung dugc lam lodng bing etyl axetat, dung dich natri hydro cacbonat bao hoa trong nuéce
duoc bd sung, va sau do chét khong tan dugc loc ra. Lép hitu co duge tach ra, rira b%mg
nude va nude mudi bio hoa, lam kho bing natri sulfat, va sau d6 co dudi ap suit giam.
Bi dugce tinh ché bang phuong phap sic ky cot trén silicagel (etyl axetat/hexan) dé tao
ra hop chét néu & dé muc nay (2,4g).

MS: [M+H]" 195.,9.
Vi du tham khao 4
5-amino-2-(diflometoxy)nicotinonitril

Hdn hop gdém 5-clo-6-(diflometoxy)pyridin-3-amin (3 19mg),
Tris(dibenzylidenaxeton)dipaladi (0) (300mg), Sphos (269mg), k&m xyanua (1,54g) va
DMEF (10ml) duoc khudy & 120°C trong 1 gid trong diéu kién chiéu xa vi séng. Hon
hop phan ting tao ra dugc rét vao dung dich amoniac 10% trong nuéc, tiép theo 1a
chiét bing etyl axetat. Lép hitu co dugc ria bang dung dich amoniac 10% trong nuéc,
nuéc, tiép theo 1a nude mudi bio hoa, 1am kho biang magie sulfat, va sau d6 cd dudi ap
suét giam. Ba dugc tinh ché bang phuong phép sdc ky cot trén silicagel (etyl
axetat/hexan) dé tao ra hop chét néu & d& muc nay (205mg).

MS: [M+H]" 185.9.
Vidul
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(S)—N-(S-clo-6-(diﬂometoxy)pyridin-3-yl)-N’=(8-(l-metoxyety1)-2-metylirnidazo[1,2-
b]pyridazin-7-yl)ure

A) 2-metoxy-1-(1-(triphenylmetyl)- 1H-imidazol-2-yl)propan- 1-on

Hdn hop gdbm 1-(triphenylmetyl)-1H-imidazol (50g) va THF (600ml) dugc b
sung nhé giot dung dich 1,6M n-butyllithi/hexan (100ml) & -10°C, tiép theo ting nhiét
d6 dén 0°C. Sau d6, hdn hop phan tng tao ra dugc khudy & cting nhiét d¢ trong 30 phit.
Hon hgp phén tmg dugc lam lanh dén -78°C, tiép theo bd sung nhé giot metyl 2-
metoxypropanoat (20,94g). Hon hop phén tng tao ra dugc khudy & cting nhiét do trong
1 gio, tiép theo ting nhiét do dén nhiét do trong phong trong 3 gio. Hon hop phan tng
dugc bd sung dung dich amoni clorua bdo hoa trong nudce (10ml), tiép theo chiét 16p
nuéc biang etyl axetat. Lop hiru co dugc rira bing nudc va nudce mudi bdo hoa, va sau
d6 lam kho bang natri sulfat khan, va dung mdi duge chung cAt dudi ap suat giam. Hexan
duoc bd sung vao ba, va chét két tua duoc thu hoi béng cach loc dé tao ra hop chit néu
& d& muc nay (50g).

'H NMR (400MHz, DMSO-ds) & 0,90 (3H, d, J = 6,8Hz), 2,83 (3H, s), 4,88-
4,93 (1H, m), 6,89-7,43 (17H, m).
B) 1-(1H-imidazol-2-yl)-2-metoxypropan-1-on

Hdn hop gdm 2-metoxy-1-(1-(triphenylmetyl)- 1H-imidazol-2-yl)propan-1-on
(150g) va dung dich 5% axetic axit/metanol (500ml) dugc gia nhiét dé hoi luu trong 16

gio. Sau khi lam ngudi hdn hop phan tng tao ra dén nhiét do trong phong, dung mdi
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duoc chung cit dudi ap suit giam. B4 dugc tinh ché bang phuong phap sic ky cot trén
silicagel (etyl axetat/hexan) dé tao ra hop chit néu & d& muc nay (44g).

MS: [M+H]" 154,8.
C) 1-(1-amino-1H-imidazol-2-yl)-2-metoxypropan-1-on

Hon hop gdbm 1-(1H-imidazol-2-yl)-2-metoxypropan-1-on (20g) va DMF
(lOOfnl) duoc bd sung dung dich kali tert-butoxit 1M trong THF (143ml) & nhiét do
trong phong. Sau do, hdn hop phéan g tao ra dugc khudy & cuing nhiét do trong 30 phut.
Hon hop phan tng duoc bd sung O-(4-nitrobenzoyl)hydroxylamin (26g) & nhiét do
trong phong, tiép theo khudy tron & ciing nhiét do trong 16 gid. Nude dugce lam lanh
bang nuéc da (40ml) duge bd sung vao hdn hop phan tng, va dung méi duge chung ct
dudi ap suét giam. Etyl axetat (200ml) duoc bd sung vao ba, chét khong tan dugce loc ra,
va phan loc duge co dudi ap suit giam. Ba dugc tinh ché bang phwong phap sdc ky cot
trén silicagel (etyl axetat/hexan) @8 tao ra hop chitnéu & dé muc nay (17g).

'H-NMR (400MHz, DMSO-de) § 1,32 (3H, d, J = 6,8Hz), 3,24 (3H, s), 4,94-
4,99 (1H, m), 6,86 (2H, brs), 7,06 (1H, s), 7,47 (1H, s).
D) Tert-butyl(2-(2-metoxypropanoyl)-1H-imidazol-1 -yl)carbamat

Hdn hep gdm 1-(1-amino- 1H-imidazol-2-yl)-2-metoxypropan-1-on (17g) va
DMF (50ml) dugc bd sung DMAP (6,1g) ¢ nhiét d¢ trong phong, tiép theo bd sung
Boc20 (22,3ml) & cung nhiét do. Hon hop phan (ng tao ra dugc khudy & 80°C trong 1
gio va sau d6 lam ngudi dén nhiét do trong phong. Dung mdi dugc chung cat duéi ap
suit giam, va ba dugc tinh ché biang phuong phép sic ky cot trén silicagel (etyl
axetat/hexan) dé tao ra hop chit néu & d& muc nay (13g).

MS: [M+H]* 270,1.
E) Tert-butyl(4-brom-2-(2-metoxypropanoyl)- 1H-imidazol-1-yl)carbamat

Hdn hop gdm tert-butyl (2-(2-metoxypropanoyl)- 1 H-imidazol-1-yl)carbamat
(8,0g) va DMF (40ml) duoc bd sung nho giot dung dich N-bromosucxinimit (5,2g) trong

DMF (10ml) & nhiét d§ trong phong. Sau do, hdn hop phén g tao ra dugc khudy &
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cung nhiét d6 trong 16 gio. Hon hop phan tng dugc lam lodng bang nuée (80ml), tiép
theo chiét 16p nude biang etyl axetat. L6p hitu co dugc rira bang nuéc va nude mudi bao
hoa, va sau d6 1am khé bang natri sulfat khan, va dung moi dugc chung cht dudi ap suat
giam. B3 dugc tinh ché bang phuong phap sdc ky cot trén silicagel (etyl axetat/hexan)
d8 tao ra hop chét néu & dé muc nay (5,5g).

'H-NMR (400MHz, DMSO-ds) & 1,28 (3H, d, ] = 6,8Hz), 1,46 (9H. s), 3,21 (3H,
s), 4,83-4,85 (1H, m), 7,93 (1H, s), 10,80 (1H, s).
F) 1-(1-amino-4-brom-1H-imidazol-2-yl)-2-metoxypropan-1-on

Hon hop gdm tert-butyl(4-brom-2-(2-metoxypropanoyl)-1H-imidazol-1-
yl)carbamat (10g) va diclometan (100ml) dugc bd sung TFA (20ml) & 0°C. Sau do, hén
hop phan tng tao ra dugc khudy & nhiét d6 trong phong trong 1 gid. Hon hop phan ting
duoc co dudi ap suat giam, va dung dich natri hydro cacbonat bao hoa trong nugce (50ml)
duge bd sung vao ba. Lép nude duge chiét bang etyl axetat, 16p hitu co duge ria bang
nuée va nuée mudi bio hoa, va sau d6 lam kho béng natri sulfat khan, va dung moi dugc
chung cét dudi &p suét giam. n-pentan dugc bd sung vao ba, va chét két tha dugc thu
hdi bang cach loc @8 tao ra hop chét néu & dé muc nay (7,0g).

MS: [M+H]* 248.2.
G) Metyl 2-brom-8-(1-metoxyetyl)imidazo[1 ,2-b]pyridazin-7-carboxylat

Hon hop gdm 1-(1-amino-4-brom- 1H-imidazol-2-yl)-2-metoxypropan-1-on
(7,0g) va THF (50ml) dugc bd sung metyl acrylat (5,1ml) va lithi bromua (9,71g) ¢ nhiét
do trong phong. Hon hop phén tmg tao ra dugc loai khi bang oxy, va sau d6 Pd(OAc),
(1,27g) duogc bd sung vao hdn hgp phan ung & cung nhiét do, tiép theo khudy tron &
50°C trong 16 gid trong moi truong khi oxy. Hon hop phan Gng duoc lam loang bing
nuée duge 1lam lanh bing nuée dé (50ml), tiép theo chiét 16p nudce bang etyl axetat. Lop
hitu co dugc rira bing nudc va nude mudi bao hoa, va sau d6 lam kho bang natri sulfat

khan, va dung moi dugc chung cAt dudi 4p suat giam. Ba dugc tinh ché bang phuong
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phép sdc ky cot trén silicagel (etyl axetat/hexan) dé tao ra hop chét néu & d& muc nay
(5,0g).

MS: [M+H]" 314,0.
H) Metyl 8-(1-metoxyetyl)-2-metylimidazo[ 1 ,2-b]pyridazin-7-carboxylat

Sau khi hén hop gdm metyl 2-brom-8-(1-metoxyetyl)imidazo[1,2-b]pyridazin-
7-carboxylat (8,0g), toluen (70ml) va nuéc (10ml) dugc loai khi bang nitrogen, trikali
phosphat (17,6g) va 2,4,6-trimetylboroxin (7,12ml) dugc bd sung & nhiét do trong phong.
Sau khi loai khi thém nita hdn hop bang nitrogen, Pd(OAc), (571mg) va SPhos (1,57g)
dugc bd sung & nhiét d trong phong, tiép theo khudy tron & 80°C trong 3 gio. Hon hop
phan g tao ra dugc lam lodng bang dung dich natri hydro cacbonat bdo hoa trong nudce
(50ml), tiép theo chiét 16p nude bang etyl axetat. Lop hitu co dugc rira bing nudc va
nuée mubi bio hoa, va sau d6 1am kho bang natri sulfat khan, va dung moi duge chung
ct dudi ap suét giam. Ba dugc tinh ché bang phwong phép séc ky cot trén silicagel (etyl
axetat/hexan) dé tao ra hop chét néu & d& muc nay (4,0g).

MS: [M+H]* 250,2.

I) (S)-metyl 8-(1-metoxyetyl)-2-metylimidazo[1,2-b]pyridazin-7-carboxylat

Metyl 8-(1-metoxyetyl)-2-metylimidazo[1,2-b]pyridazin-7-carboxylat (4,36g)
dugc phan doan bang HPLC (CHIRALCEL OD-H (VJ002), dudng kinh trong 20mm %
chiéu dai 250mm, pha dong: hexan/2-propanol = 950/50). Phén doan véi thoi gian luu
ngin hon chta san phim dich dugc c6 dudi ap sudt giam dé tao ra hop chét néu & dé
muc nay (2034mg).

Do tinh Kkhiét quang: 99,9% ee, thoi gian luu: 6,845 phut (CHIRALCEL OD-H
(VK069), duong kinh trong 4,6mm X chiéu dai 250mm, pha dong: hexan/2-propanol =
950/50)

MS: [M+H]* 250,0.

Cu hinh tuyét dbi duoc x4c dinh bing cach st dung thiét bi nhiéu xa tia X don
tinh thé.
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J) Axit (S)-8-(1-metoxyetyl)-?_-metylimidazo[1,2-b]pyridazin—7-carboxylic trifloaxetat

Hbn hop gdm (S)-metyl 8-(1-metoxyetyl)-2-metylimidazo[1,2-b]pyridazin-7-
carboxylat (1,71g) va axit axetic (17ml) dugc bd sung dung dich axit clohydric 6N
(17,15ml) ¢ nhiét do trong phong, tiép theo khudy trén & 100°C qua dém. Hdn hop phan
g tao ra dugc co dudi ap sudt giam, ba dugc phan doan bang HPLC (C18, pha dong:
nuéc/axetonitril (chira 0,1% TFA)). Phan doan thu duge dugce cd dudi ap sudt giam, va
sau d6 1am kho dudi ap sudt giam d8 tao ra hop chit néu & dé muc nay (2,6g).

MS: [M+H]* 236,0.
K) (S)-8-(1-metoxyetyl)-2-metylimidazo[ 1,2-b]pyridazin-7-amin

Hon hop gdm axit (S)-8~( 1-metoxyetyl)-2-metylimidazo[1,2-b]pyridazin-7-
carboxylic trifloaxetat (2,6g), TEA (5,3ml) va toluen (150ml) dugce b sung DPPA
(4,9ml) ¢ nhiét do trong phong, tiép theo khudy tron & cung nhiét do trong 2 gio. Axit
axetic (50ml) va nude (50ml) duge b sung vao hdn hgp phan Gmg tao ra, tiép theo khudy
tron & 80°C qua dém. Sau khi hdn hop phéan img dugc cb dudi ap sudt giam, ba dugc
lam lodng bang dung dich natri hydro cacbonat bdo hoa trong nuéc, tiép theo chiét 16p
nuéc bang etyl axetat. L6p hitu co dugce ria bang nudce mudi bio hoa, va sau d6 lam
kho biang khan magie sulfat, va dung moi dugce chung cht dudi ap suét giam. Ba dugc
tinh ché bang phwong phap sdc ky cot trén silicagel (NH, etyl axetat/hexan) dé tao ra
hop chét néu & d& muc nay (1,38g).

MS: [M+H]* 207.,0.
L) (S)-N—(S-clo-6-(diﬂometoxy)pyridin—3-yl)-N’-(8-(1-metoxyetyl)-Z-
metylimidazo[1,2-b]pyridazin-7-yl)ure

Hdn hop gdm (S)-8-(1-metoxyetyl)-2-metylimidazo[1,2-b]pyridazin-7-amin
(1180mg), DIEA (3,49ml) va THF (10ml) dugc b6 sung triphosgen (679,1mg) & 0°C,
tiép theo khudy trén & nhiét do trong phong trong 1 gio. Hon hop phan ng tao ra dugc
b sung 5-clo-6-(diflometoxy)pyridin-3-amin (1,17g) thu dugc trong vi du tham khao 1

& nhiét d6 trong phong, tiép theo khudy tron & 60°C trong 2 gid. Dung dich natri hydro
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cacbonat bio hoa trong nugc dugc bd sung vao hdn hop phan tng, 16p nude duge chiét
bang etyl axetat, 16p hitu co dugc ria bang nudce mubi bio hoa, va sau d6 1am kho bing
khan magie sulfat, va dung mdi duoc chung cht dudi 4p suat giam. Ba duoc tinh ché
bang phuong phap sdc ky cot trén silicagel (NH, etyl axetat/hexan), tiép theo sic ky cot
trén silicagel (metanol/etyl axetat) dé tao ra hop chit néu ¢ d& muc nay (1,83g).

'H NMR (300MHz, DMSO-ds) & 1,52 (3H, d, J = 6,8Hz), 2,35 (3H, d, ] = 0,8Hz),
3,30 (3H, s), 5,26 (1H, q, J = 6,8Hz), 7,40-7,91 (1H, m), 7,92 (1H, d, J = 0,8Hz), 8,21
(1H, d, J = 2,3Hz), 8,33 (1H, d, ] = 2,3Hz), 8,69 (1H, br s), 9,01 (1H, s), 10,27 (1H, br
s).

MS: [M+H]" 427.0.

Chu hinh tuyét d6i dugc xé4c dinh bing cich sir dung thiét bi nhi€u xa tia X don
tinh thé.
Vidu?2
(S)-N-(6-clo-4-(1-metoxyetyl)-1,5-naphtyridin-3-yl)-N'-(6-(2H- 1,2,3-triazol-2-yl)-5-

(triflomety])pyridin-3-yl)ure

N=

Z

/NI NN
XCF,

A) Tert-butyl(6-clo-2-(2-metoxypropanoyl)pyridin-3-yl)carbamat

Hdn hop gdm tert-butyl(2-brom-6-clopyridin-3-yl)carbamat (20,0g) va THF
(160ml) duoc bd sung dung dich 1,08 M metyllithi/dietyl ete (72,3ml) & -78°C, tiép theo
khudy tron & cing nhiét do trong 15 phit. Dung dich 1,6M n-butyllithi/hexan (52,8ml)
duoc bd sung vao hdn hop phan g tao ra & -78°C, tiép theo khudy tron & cuing nhiét
d6 trong 15 phtt. Hon hop phan tmg dugc bd sung dung dich 2-metoxy-1-
morpholinopropan-1-on (16,9g) trong THF (60ml) ¢ -78°C, tiép theo khudy tron trong
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2 gid két hop ting nhiét do dén nhiét do trong phong. Dung dich axit axetic (15ml) trong
nude (150ml) dugc bd sung vao hdn hgp phan tmg & nhiét d6 trong phong, tiép theo
chiét 16p nu6c bang etyl axetat. Lop hitu co dugc rira bang dung dich natri hydro
cacbonat bdo hoa trong nudc va nude mudi bio hoa, va sau d6 1am khé bang khan magie
sulfat, va dung moi dugc chung cAt dudi 4p sult giam. B3 dugc tinh ché bing phuong
phap sic ky cot trén silicagel (etyl axetat/hexan) @8 tao ra hop chéit néu & dé muc nay
(15,81g).
MS: [M+H-tBu]" 258,9.
B) 1-(6-clo-3-((2-nitrovinyl)amino)pyridin-2-yl)-2-metoxypropan-1-on

Hén ho

191

gdm tert-butyl(6-clo-2-(2-metoxypropanoyl)pyridin-3 -yl)carbamat
(15,7g) va etyl axetat (100ml) duoc bd sung dung dich hydro clorua 4N trong
xyclopentyl metyl ete (200ml) & nhiét do trong phong, tiép theo khudy tron & cling nhiét
d6 trong 2 git. Hon hop phén tng tao ra dugc bd sung thém nita dung dich hydro clorua
AN trong xyclopentyl metyl ete (100ml) ¢ nhi¢t d6 trong phong, tiép theo khudy tron
qua dém & cung nhiét do, va dung moi duge chung cAt dudi ap suat giam. Hon hop gdm
ba thu dugc, (E)-4-(2-nitrovinyl)morpholin (9,47g), dung dich axit clohydric 6N (36ml)
va axeton (120ml) duogc khudy & nhiét 6 trong phong trong 3 gio. Hon hgp phan ung
duoc 1am lodng bang nudc (240ml), tiép theo khudy tron & 0°C trong 1 gio. Chét két tia
duoc thu hoi béng cach loc va rua béng nudc, va chét rén thu dugc dugce lam kho dudi
ap sut giam dé tao ra hop chét néu & d& muc nay (12,55g).

MS: [M+H]" 286,0.
C) 2-clo-8-(1-metoxyetyl)-7-nitro-1,5-naphtyridin

HBn hop gdm DBU (6,62ml) va THF (120ml) dwoc bd sung dung dich 1-(6-clo-
3-((2-nitrovinyl)amino)pyridin-2-yl)-2-metoxypropan-1-on (12,55g) trong THF
(280ml) & nhiét do trong phong, tiép theo khudy tron & cung nhiét do trong 1 gio. Sau
khi diéu chinh do pH thanh axit yéu bang cach bd sung dung dich axit clohydric 2N, tao

ra hdn hop phan tng, hdn hop nay dugc lam lodng bang nudc, tiép theo chiét 16p nuéce

71



53533 72/119

bang etyl axetat. Lép hitu co dugc ria bing nuéc mudi bio hoa, va sau d6 1am khd bing
khan magie sulfat, va dung moi dugc chung cit duéi ap suit giam. Ba dugc tinh ché
bing phwong phap sic ky cot trén silicagel (etyl axetat/hexan) d8 tao ra hop chét néu &
dé muc nay (9,82g).

MS: [M+H]* 267.9.

D) 6-clo-4-(1-metoxyetyl)-1,5-naphtyridin-3-amin

Hdn hop gdm 2-clo-8-(1-metoxyetyl)-7-nitro-1,5-naphtyridin (5 ,00g), thiéc (IT)
clorua dihydrat (21,1g) va etyl axetat (150ml) dugc khudy & 60°C trong 2 gio, va tiép
theo khudy & nhiét do trong phong qua dém. Hon hop phan tng tao ra dugce lam loéng
bing etyl axetat, va hdn hop dugc trung hoa bang dung dich kali cacbonat 2M trong
nude. Chat két tha duoc loc ra, va sau do 16p nude cia phﬁn loc duoc chiét bang etyl
axetat. L6p hitu co duoc rua bang nudc mubi bdo hoa, va sau d6 lam kho bang khan
magie sulfat, va dung mdi dugc chung cAt duéi ap suét giam. Ba dugc tinh ché bang
phuong phap sdc ky cot trén silicagel (NH, etyl axetat/hexan) & tao ra hop chét néu &
dé muc nay (3,91g).

MS: [M+H]" 238,0.
E) (S)-6-clo-4-(1-metoxyetyl)-1,5-naphtyridin-3-amin

6-clo-4-(1-metoxyetyl)-1,5-naphtyridin-3-amin (3,84g) duoc phan doan bang
HPLC (CHIRALPAK IG (VJ003), dudng kinh trong 20mm x chidu dai 250mm, pha
dong: hexan/etanol = 900/100). Phan doan véi thoi gian luu dai hon chira san phdm dich
duoc cd dudi ap suat giam 8 tao ra hop chat néu & dé muc nay (1865mg).

Do tinh khiét quang: 99,9% ee, thoi gian luu: 7,359 phut (CHIRALPAK AD-H
(VI019), duong kinh trong 4,6mm X chiéu dai 250mm, pha dong: hexan/2-propanol =
850/150)

MS: [M+H]* 238,0.

Cu hinh tuyét di dugc x4c dinh bing cach st dung thiét bi nhiéu xa tia X don

tinh thé.
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F) (S)-N-(6-clo-4-(1-metoxyetyl)-1 ,5-naphtyridin-3-y1)-N'-(6-(2H-1,2,3-triazol-2-yl)-
5-(triflometyl)pyridin-3-yl)ure

Phan tmg dugc thyc hién trong 4 budc nho sau day.

Hdn hop phan tmg 1: Hon hop gbm triphosgen (62mg) va THF (5Sml) dugc bd
sung dung dich (S)-6-clo-4-(1-metoxyetyl)-1,5-naphtyridin-3-amin (100mg) va DIEA
(0,220ml) trong THF (2ml) & 0°C, tiép theo khudy trén & cing nhiét do trong 1 gio. Hon
hop phan Gng tao ra duoc bd sung 6-(2H-1,2,3-triazol-2-yl)-5-(triflometyl)pyridin-3-
amin (106mg) thu dugc trong vi du tham khéo 2 ¢ 0°C, tiép theo khudy tron & 60°C qua
dém.

Hdn hop phan @ng 2: Hdn hop gbm triphosgen (187mg) va THF (12ml) dugc
bd sung dung dich (S)-6-clo-4-(1-metoxyetyl)-1,5-naphtyridin-3-amin (300mg) va
DIEA (0,660ml) trong THF (6ml) & 0°C, tiép theo khudy tron ¢ ciing nhiét do trong 1
gidr. Hon hop phan tng tao ra duoc bd sung 6-(2H-1,2,3-triazol-2-yl)-5-
(triflomety])pyridin-3-amin (318mg) thu dugc trong vi du tham khao 2 & 0°C, tiép theo
khudy tron & 60°C trong 2 gio. Hon hgp phan ung duoc bd sung 6-(2H-1,2,3-triazol-2-
y1)-5-(triflometyl)pyridin-3-amin (29mg) & cung nhiét d0, tiép theo khudy tron qua
dém.

Hdn hop phan tng 3: Hon hop gbm triphosgen (375mg) va THF (24ml) dugc
bd sung dung dich (S)-6-clo-4-(1-metoxyetyl)-1,5-naphtyridin-3-amin (600mg) va
DIEA (1,32ml) trong THF (12ml) ¢ 0°C, tiép theo khudy tron & cung nhiét do trong 1
gi&. Hon hop phan tng tao ra dugc bd sung 6-(2H-1,2,3-triazol-2-yl)-5-
(triflomety])pyridin-3-amin (636mg) thu dugc trong vi du tham khéo 2 & 0°C, tiép theo
khudy tron & 60°C trong 2 gid. Hon hop phan ung duoc bd sung 6-(2H-1,2,3-triazol-2-
y1)-5-(triflometyl)pyridin-3-amin (116mg) & cung nhiét do, tiép theo khudy tron qua
dém.

Hdn hop phéan tng 4: Hon hop gdm triphosgen (531mg) va THF (34ml) dugc
bb sung dung dich (S)-6-clo-4-(1-metoxyetyl)-1,5-naphtyridin-3-amin (850mg) va

73



53533 74/119

DIEA (1,87ml) trong THF (17ml) & 0°C, tiép theo khudy tron & cing nhiét do trong 1
gir. Hon hop phén Gng tao ra dugc bd sung 6-(2H-1,2,3-triazol-2-yl)-5-
(triflometyl)pyridin-3-amin (901mg) thu dugc trong vi du tham khao 2 & 0°C, tiép theo
khudy tron & 60°C trong 2 gio. Hon hgp phan tmg dugc bd sung 6-(2H-1,2,3-triazol-2-
y1)-5-(triflomety])pyridin-3-amin (164mg) & cung nhiét d0, tiép theo khudy tron qua
dém.

Céc hon hgp phéan tng tir 1 dén 4 duoc gom lai, va hdn hop thu gom duge lam
lodng bang dung dich natri hydro cacbonat béo hoa trong nuéc, tiép theo chiét 16p nude
bang etyl axetat. L&p hitu co dugc rira bang nuéce mubi bao hoa, va sau d6 1am kho bang
khan magie sulfat, va dung mdi dugc chung cAt dudi ap sudt giam. THF va etyl axetat
dugc bd sung vao b, chét khong tan dugc loc ra, va phﬁn loc dugc c6 dudi ap suét giam.
Bi dugc tinh ché bang phuong phép sic ky cot trén silicagel (NH, etyl axetat/hexan) dé
tao ra tinh thé tho (3,46g). Tinh thé tho thu dugc duogc hoa tan trong etyl axetat (20ml)
& 80°C, va n-heptan (180ml) dugc bd sung nhé giot vao dung dich hdn hop & cung nhiét
d6. Dung dich hdn hgp dugc khudy & cling nhiét do trong 1 gio, va sau do lam ngudi
dén nhiét dd trong phong, tiép theo khudy tron & cung nhiét do qua dém. Chét két tia
duoc thu hdi bang cach loc, rira bang dung dich hdn hop etyl axetat va n-heptan, va sau
do6 1am khd duéi ap suit giam dé tao ra hop chit néu & d& muc nay (3,35g).

'H NMR (300MHz, DMSO-ds) 31,56 (3H, d, T = 6,4Hz), 3,36 (3H, s), 5,85 (1H,
q, J =6,7Hz), 7,77 (1H, d, J = 8,7Hz), 8,18 (2H, s), 8,46 (1H, d, J=9,1Hz), 8,74 (1H,
d, T =2,6Hz), 8,89 (1H, d, ] = 2,3Hz), 9,24 (1H, s), 9,68 (1H, 5), 10,89 (1H, s).

MS: [M-H] 491,1.

CAu hinh tuyét ddi duoc xac dinh béng cich st dung thiét bi nhiéu xa tia X don
tinh thé.

Vidu3
(S)-N-(4-(1-metoxyetyl)-6-metyl-1,5-naphtyridin-3 -y1)-N'-(6-(2H-1,2,3-triazol-2-y)-

5-(triflometyl)pyridin-3-yl)ure
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A) 8-(1-metoxyetyl)-2-metyl-7-nitro-1,5-naphtylen

Hdn hop gdm 2-clo-8-(1-metoxyetyl)-7-nitro-1,5-naphtyridin (500mg), 2,4,6-
trimetylboroxin (0,39ml), Pd(dppf)Clo/CH>Clz (153mg), trikali phosphat (793mg) va
1,2-dimetoxyetan (20ml) dugc gia nhiét & 100°C trong 1,5 gio trong diéu kién chiéu xa
vi song. Hon hop phén tmg tao ra dugc lam loéng bang etyl axetat. Chét khong tan dugc
loc ra qua Celite va rira bang etyl axetat. Phan loc dugc cd dudi ap suit giam. Bi dugc

7 N 7

tinh ché bang phuong phép sac ky cot trén silicagel (etyl axetat/hexan) d€ tao ra hop

1 ’ s

(¢
o

chit néu & d& muc nay (439mg).

MS: [M+H]" 247.9.
B) 4-(1-metoxyetyl)-6-metyl-1,5-naphtyridin-3-amin

Hbn hop gdbm 8-(1-metoxyetyl)-2-metyl-7-nitro-1,5-naphtyridin (470mg), thiéc
(1) clorua dihydrat (2,57g), THF (3ml) va etanol (12ml) dugc khudy & nhiét do trong
phong qua dém & 60°C trong 7 gio. Hdn hop phén tng tao ra dugc lam loang bang etyl
axetat, va trung hoa bang dung dich natri hydro cacbonat béo hoa trong nuée. Chat
khong tan dugc loc ra va rira bang etyl axetat. Phén loc duoc chiét hai 1an bang etyl
axetat. Lép hitu co dugc rira bang nudce mubi bdo hoa, va sau d6 lam kho bang khan
magie sulfat, va dung moi dugc chung cht dudi ap suét giam. Ba dugc tinh ché bang
phuong phép séc ky cot trén silicagel (etyl axetat/hexan), tiép theo sdc ky cot trén
silicagel (NH, etyl axetat/hexan) dé tao ra hop chit néu & dé muc nay (306mg).

MS: [M+H]* 217.9.
C) N-(4-(1-metoxyetyl)-6-metyl-1,5-naphtyridin-3 -y])-N'-(6-(2H-1,2,3-triazol-2-yl)-5-
(triflometyl)pyridin-3-yl)ure

Dung dich 4-(1-metoxyetyl)-6-metyl-1,5-naphtyridin-3-amin (80mg), 6-(2H-

1,2,3-triazol-2-y1)-5-(triflometyl)pyridin-3-amin (101mg) thu dugc trong vi du tham
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khao 2 va pyridin (0,089ml) trong THF (5ml) dugc bd sung dung dich triphosgen
(54,6mg) trong THF (1ml) ¢ 0°C. Hon hop phén tng tao ra dugc khudy & 0°C trong 30
phut, va ¢ nhiét do trong phong trong 30 phut. Pyridin (0,089ml) dugc bd sung & 0°C,
tiép theo dung dich triphosgen (54,6mg) trong THF (1ml). Hon hop phan ng tao ra
dwoc khudy & 0°C trong 30 phut, va ¢ nhiét do trong phong trong 4 git. Hon hop duge
r6t vao dung dich natri hydro cacbonat bio hoa trong nudc, tiép theo chiét hai 14n bing
etyl axetat. LGp hitu co duge rira bang nuée mudi bdo hoa, va sau d6 1am kho bang khan
magie sulfat, va dung mdi dugc chung cAt dudi &p suat giam. Ba dugc tinh ché bang
phuong phap sic ky cot trén silicagel (NH, etyl axetat/hexan) dé tao ra hop chit néu &
d& myc nay (127m

MS: [M+H]* 473,1.
D) (S)-N-(4-(1-metoxyetyl)-6-metyl-1,5 -naphtyridin-3-y1)-N'-(6-(2H-1,2,3-triazol-2-
y1)-5-(triflometyl)pyridin-3-yl)ure

N-(4-(1-metoxyetyl)-6-metyl-1,5-naphtyridin-3 -y1)-N'-(6-(2H-1,2,3-triazol-2-
.yl)-5-(triﬂometyl)pyridin-3-yl)ure (119,8mg) dugc phan doan bang HPLC
(CHIRALPAK AD-H (VA001), duong kinh trong 20mm x chiéu dai 250mm, pha
dong: hexan/etanol = 700/300). Phan doan voi thoi gian luu ngén hon chira san pham
dich dugc cd dudi ap Suét giam dé tao ra hop chét néu & d& muc nay (55,6mg).

MS: [M+H]* 473,1.
Vidu4
(S)-N-(S-clo-6-(2H-1,2,3-triazol-2-yl)pyridin-3-yl)-N'-(8-(1-metoxyetyl)—2-

metylimidazo[1,2-b]pyridazin-7-yl)ure
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Dung dich (S)-metyl 8-(1-metoxyetyl)-2-metylimidazo[1,2-b]pyridazin-7-

carboxylat (743mg) trong THF (30ml) dugc bd sung dung dich natri hydroxit trong nudc
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8M (4ml) & nhiét d§ trong phong. Hon hop phén (ng tao ra dugc khudy trong 2 ngay.
Hon hgp phan tng dugc co dudi ap suit giam, va sau d6 ba dugc chiét bang ety axetat.
Lép nuée duoc didu chinh dén d6 pH=4 bing dung dich axit clohydric 6N, va cd dudi
ap suét giam. Ba dugc tao huyén phti trong etanol, chét khong tan dugc loc ra, va phan
loc dugc co dudi ap suit giam. Dung dich gdm ba (848mg) va trietylamin (1,51ml) trong
toluen (50ml) dugc bd sung DPPA (1,16ml) & nhiét do trong phong. Sau khi hén hop
dugc khudy o nhiét d§ trong phong trong 40 phut, 5-clo-6-(2H-1,2,3-triazol-2-
yl)pyridin-3-amin (705mg) thu dugc trong vi du tham khao 3 dugc bd sung. Hon hop
phan tng tao ra dugc khudy & 100°C trong 2 gid, va sau d6 rét vao trong dung dich natri
hydro cacbonat bo hoa trong nudc, tiép theo chiét bang etyl axetat. Lp hitu co dugc
tach ra va rira bing nudc mubi bdo hoa, va sau d6 1am kho bang khan magie sulfat, va
dung moi dugc chung cht dudi 4p sudt giam. Ba dugc tinh ché bing phuong phap sic
ky cot trén silicagel (NH, metanol/etyl axetat) va sic ky cot trén silicagel (etyl
axetat/hexan) dé tao ra hop chit néu & d& muc nay (488mg).

'H NMR (300MHz, DMSO-de) 8 1,54 3H, d,J = 6,4Hz), 2,37 (3H, 5), 3,33 (3H,
s), 5,29 (1H, q, T = 6,8Hz), 7,96 (1H, d, ] = 0,8Hz), 8,16 (2H, s), 8,47-8,52 (1H, m), 8,54
(1H, d, J = 2,3Hz), 8,75 (1H, brs), 9,04 (1H, s), 10,59 (1H, brs).

MS: [M+H]" 428,0.
Vidu5
(S)-N-(S-Xyano-6-(diﬂometoxy)pyridin—3-yl)-N'-(8-(l-metoxyetyl)-Z-

metylimidazo[1,2-b]pyridazin-7-yl)ure
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Hdn hop gdm axit (S)-8-(1-metoxyetyl)-2-metylimidazo[1,2-b]pyridazin-7-
carboxylic trifloaxetat (80mg), TEA (0,17ml) va toluen (Sml) dugc bd sung DPPA

(0,12ml) & nhiét do trong phong, tiép theo khudy tron hdn hop phan Gng tao ra & cung
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nhiét @6 trong 30 phut. Hon nita, DPPA (0,12ml) duoc bd sung & nhiét do trong phong,
tiép theo khudy tron hdn hop phan tng ¢ cung nhiét do trong 30 phut. 5-amino-2-
(diflometoxy )nicotinonitril (57,9mg) thu dugc trong vi du tham khao 4 dugc bd sung,
tiép theo khudy tron hdn hop phan tng ¢ 110°C trong 3 gio. Hon hop phén tmg duge bd
sung dung dich natri hydro cacbonat bdo hoa trong nudc, tiép theo chiét bang etyl axetat.
Lép hitu co dugce rira bang nuéc mudi bdo hoa, va sau d6 lam kho bang khan magie
sulfat, va dung moi dugc chung cAt duéi ap sudt giam. Ba dugc tinh ché biang phuong
phap sic ky cdt trén silicagel (NH, etyl axetat/hexan), va tao huyén phil trong va rira
bing etyl axetat/hexan dé tao ra hop chét néu & dé& muc nay (65mg).

'H NMR (300MHz, DMSO-de) 5 1,53 (3H, d, J = 6,8Hz), 2,36 (3H,5), 3,31 (3H,
s), 5,22-5,31 (1H, m), 7,47-7,98 (1H, m), 7,93 (1H, d, ] = 0,8Hz), 8,51-8,57 (2H, m),
8,68 (1H, brs), 9,01 (1H, s), 10,33 (1H, brs).

MS: [M+H]" 418,1.
Vidu6
(S)-N—(S-(l-metoxyetyl)-2-metylimidazo[1,2-b]pyridazin-7-yl)-N‘-(6-(2H-1,2,3-

triazol-2-yl)-5-(triflometyl)pyridin-3-ylure
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A) Axit 8-(1-metoxyetyl)-2-metylimidazo[ 1 ,2-b]pyridazin-7-carboxylic

Dung dich metyl 8-(1-metoxyetyl)-2-metylimidazo[ 1 ,2-b]pyridazin-7-
carboxylat (262mg) trong metanol dugc bd sung dung dich natri hydroxit trong nudc
8M (0,53ml) ¢ nhiét do trong phong, tiép theo khudy tron & cuing nhiét do trong 5 gio.
Hén hgp phan tmg tao ra dugc trung hoa bang dung dich axit clohydric 2N, va ¢d dudi
ap suét giam. B dugc tao huyén phi trong etyl axetat, va chét khong tan ducfc loc ra.

Phéan loc dugc c6 dudi p suat gidm d8 tao ra hop chit néu & dé muc nay (256mg).
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MS: [M+H]" 235,9.
B) N-(8-(1-metoxyetyl)-2-metylimidazo[1 ,2-b]pyridazin-7-y1)-N'-(6-(2H-1,2,3-triazol-
2-yD)-5-(triflometyl)pyridin-3-yl)ure

Dung dich axit 8-(1-metoxyetyl)-2-metylimidazo[ 1,2-b]pyridazin-7-carboxylic
(166mg) va trietylamin (0,30ml) trong toluen (10ml) dugc bd sung DPPA (0,18ml) &
nhiét do trong phong. Sau khi hdn hgp dugce khudy & nhiét do trong phong trong 40 phit,
6-(2H-1,2,3-triazol-2-yl)-5-(triflometyl)pyridin-3-amin (162mg) thu dugc trong vi du
tham khao 2 duoc bd sung. Hon hop phan ung tao ra dugc khudy & 100°C trong 2 gio,
va sau d6 rét vao trong dung dich natri hydro cacbonat bdo hoa trong nudc, tiép theo
chiét bang etyl axetat. Lép hiru co dugc tich ra va rira bing nuéc mudi bdo hoa, va sau
d6 1am kho bang khan magie sulfat, va dung méi dugc chung cAt dudi ap suat giam. Ba
duoc tinh ché bang phuong phép sic ky cot trén silicagel (NH, metanol/etyl axetat), va
tao huyén phul trong va rira bang etyl axetat/hexan dé tao ra hop chét néu & d& muc nay
(183mg).

MS: [M+H]" 462,1.
C) (S)-N-(8-(1-metoxyetyl)-2-metylimidazo[ 1 ,2-b]pyridazin-7-y1)-N'-(6-(2H-1,2,3-
triazol-2-yl)-5-(triflometyl)pyridin-3-yl)ure

N—(8-(1-metoxyetyl)-2-mety1imidazo[1,2-b]pyridazin—7-yl)-N‘-(6-(2H—1,2,3-
triazol-2-y1)-5-(triflometyl)pyridin-3-yl)ure (183mg) duoc phan doan bang HPLC
(CHIRALPAK IC (VB004), duong kinh trong 20mm chiéu dai 250mm, pha dong:
hexan/2-propanol = 300/700). Phén doan véi thoi gian luu ngén hon chira san phim dich
dugc cd dudi ap sudt giam, Phén c6 dugc rira bang etyl axetat/hexan d8 tao ra hop chat
néu & dé muyc nay (62mg).

'HNMR (300MHz, DMSO-ds) 81,55 3H, d, J=6,8Hz),2,37 BH, d,J = 0,8Hz),
3,33 (3H, s), 5,24-5,34 (1H, m), 7,96 (1H, d, J = 0,8Hz), 8,17 (2H, s), 8,72 (1H, d,J =
2,3Hz), 8,80 (1H, brs), 8,83 (1H, d, J = 2,3Hz), 9,06 (1H, s), 10,75 (1H, brs).

MS: [M+H]" 462,1.
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Vidy7
N-(5-clo-6-(2H-1,2,3-triazol-2-yl)pyridin-3 -y1)-N'-(8-(2-metoxypropan-2-yl)-2-

metylimidazo[1,2-b]pyridazin-7-yl)ure
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A) 1-(triphenylmetyl)- 1H-imidazol
Dung dich imidazol (25g) trong metylen clorua (300ml) dugc bd sung TEA
(77ml) & 0°C. Sau khi hén hop duge khudy trong 5 phut, triphenylmetyl clorua (102g)

Al r. A 2 *A
sung ting it mot & ciing nhiét d

O

Han hop phan ung tao ra dugc khuay & nhiét

=

duoc b :
do trong phong trong 12 gio. Hon hop phan tng dugc lam lodng bang nudc, va sau do
dwoc chiét hai 14n bang metylen clorua. Lép hitu co dugc rira bang nudc, tiép theo nuéc
mudi bio hoa, 1am kho bing natri sulfat, va sau dé co dudi ap suit giam. Ba dugc rira
bang hexan @8 tao ra hop chét néu & dé muc nay (110g).

IH NMR (300MHz, CDCls) 8 6,82 (1H, s), 7,06 (1H, s), 7,08-7,15 (6H, m),
7,26-7,34 (9H, m), 7,45 (1H, s).
B) 2-metoxy-2-metyl-1-(1-(triphenylmetyl)- 1H-imidazol-2-yl)propan-1-on

Dung dich 1-(triphenylmetyl)-1H-imidazol (1,0g) trong THF (15ml) duoc bd
sung nhé giot dung dich n-butyllithi/hexan 1,4M (2,3ml) ¢ -10°C, tiép theo khudy tron
& 0°C trong 30 phut. Sau khi hdn hop phan ung tao ra dugc 1am lanh dén -78°C, metyl
2-metoxy-2-metylpropionat (0,5g) duoc bd sung nho giot, tiép theo khudy trén & cing
nhiét do trong 1 gid va sau d6 & nhiét do trong phong trong 3 gi&. Hon hop phén tng
dugc bd sung dung dich amoni clorua bdo hoa trong nudc, tiép theo chiét hai 14n bang
etyl axetat. Ldp hitu co duoc rira bang nuéc, tiép theo nudc mubi bdo hoa, 1am kho bang
magie sulfat, va sau d6 cd dudi ap suit giam. Ba dugc tao huyén phu trong va rira bing

hexan d& tao ra hop chat néu & dé muc nay (650mg).
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'H NMR (300MHz, CDCls) §1,38 (6H, s), 2,67 (3H, s), 7,02-7,15 (12H, m),
7,25-7,35 (5H, m).
C) 1-(1H-imidazol-2-yl)-2-metoxy-2-metylpropan-1-on

Hdn hop gdm 2-metoxy-2-metyl-1-(1-(triphenylmetyl)- 1H-imidazol-2-
yl)propan-1-on (4,2g) va dung dich axit axetic-metanol 5% (50ml) dugc héi Iuu trong
16 gid. Hon hop phan tng tao ra dugce lam ngudi dén nhiét d6 trong phong, va sau do6
o dudi ap sudt giam. Ba duge tinh ché bang phuong phap sdc ky cot trén silicagel
(etyl axetat/hexan) d8 tao ra hop chét néu & d& muc nay (1,2g).

MS: [M+H]" 169,2.
D) 1-(1-amino-1H-imidazol-2-y1)-2-metoxy-2-metylpropan- 1-on

Dung dich 1-(1H-imidazol-2-yl)-2-metoxy-2-metylpropan-1-on (1,4g) trong
DMF (15ml) duogc bd sung dung dich kali tert-butoxit 1M trong THF (9,2ml), tiép theo
khudy tron & cung nhiét do trong 30 phut. Hén hop thu dugc dugc bd sung O-(4-
nitrobenzoyl)hydroxylamin (1,7g) ¢ nhiét do trong phong, tiép theo khudy tron & cling
nhiét d6 trong 16 gid. Hon hgp phan tng duoc bd sung nuéc lanh, tiép theo co dudi ap
suét giam. Ba dugc lam loang béng etyl axetat, va chéit khong tan dugc loc ra. Phan loc
dwoc co dudi ap suit giam, va ba dugc tinh ché bang phuong phép sic ky cot trén
silicagel (etyl axetat/hexan) @8 tao ra hop chit néu & d& muc nay (1,0g).

MS: [M+H]* 184,1.
E) N-(2-(2-(2-metoxy-2-metylpropanoyl)- 1H-imidazol-1-yl)(tert-butoxy)formamit

Dung dich 1-(1-amino- 1H-imidazol-2-yl)-2-metoxy-2-metylpropan-1-on (1,0g)
trong DMF (10ml) dugc bd sung DMAP (0,34g), tiép theo Boc2O (1,2ml) & nhiét do
trong phong. Hon hgp phan tmg tao ra duge khudy & 80°C trong 1 gio, sau d6 lam ngudi
dén nhiét do trong phong, va cd dudi ap sudt giam. B4 dugce tinh ché bing phuong phap
sdc ky cot trén silicagel (etyl axetat/hexan) dé tao ra hop chit néu & dé muc nay (1,1g).

MS: [M+H]" 284,2.
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F) N-(4-brom-2-(2-(2-metoxy-2-metylpropanoyl)- 1H-imidazol-1-yl)(tert-
butoxy)formamit

Dung dich N-(2-(2-(2-metoxy-2-metylpropanoyl)- 1H-imidazol-1-yl)(tert-
butoxy)formamit (1,0g) trong DMF (10ml) dugc bd sung nhé giot dung dich N-
bromosucxinimit (0,82g) trong DMF (5ml), tiép theo khudy tron & nhiét do trong
phong trong 16 gio. Hon hop phan Gng dugc bd sung dung dich natri cacbonat bao hoa
trong nudc, tiép theo cd dudi ap suit giam. Ba duoc chiét hai 14n bing etyl axetat, va
16p hitu co dugc rira bang nude, tiép theo nude mubi bdo hoa, 1am khé bing natri
sulfat, va sau d6 co dudi ap suit giam. Ba dugc tinh ché bang phuong phép sdc ky cot
trén silicagel (etyl axetat/hexan) @2 tao ra hop chitnéu & d& muc nay (700mg).

MS: [M+H]* 362,0.
G) 1-(1-amino-4-brom- 1H-imidazol-2-yl)-2-metoxy-2-metylpropan-1-on

Dung dich N-(4-brom-2-(2-(2-metoxy-2-metylpropanoyl)- 1H-imidazol-1-
yl)(tert-butoxy)formamit (700mg) trong metylen clorua (10ml) dugce bd sung axit
trifloaxetic (3ml) & 0°C, tiép theo khudy tron & nhiét d trong phong trong 1 gio. Hon
hop phan Gng tao ra dugc c6 dudi &p suit giam, va ba duoc trung hoa bang dung dich
natri hydro cacbonat bao hoa trong nudc. Hdn hop dugc chiét hai 14n bang etyl axetat.
Lép hitu co dugc rira bang nudc, tiép theo nude mudi bdo hoa, rira bang natri sulfat, va
sau d6 co dudi ap suét giam. B dugce rira bang pentan @2 tao ra hop chét néu & dé muc
nay (450mg).

MS: [M+H]* 262,0.
H) Metyl 2-brom-8-(2-metoxypropan-2—y1)imidazo[1,2-b]pyridazin—7-carboxylat

Dung dich 1-(1-amino-4-brom-1H-imidazo1—2-y1)-2-metoxy-2-metylpropan-1-
on (400mg) trong THF (5ml) dugc bd sung metyl acrylat (0,3ml) va lithi bromua
(531mg) ¢ nhiét do trong phong. Hdn hop dugc dit trong mdi trudng khi oxy, PA(OAc)
(69mg) duoc bd sung, va hdn hgp duge khudy trong moi trudng khi oxy & 50°C trong

16 gi. Hon hop phan tmg tao ra duge rét vao nudc, tiép theo chiét hai 14n bang etyl
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axetat. Lop hitu co dugc rira bang nudc, tiép theo nudc mubi bio hoa. Lép hitu co duge
1am khé bing natri sulfat, va sau d6 c6 dudi ap suit giam. B4 dugc tinh ché bang phurong
phap sic ky cot trén silicagel (etyl axetat/hexan) dé tao ra hop chét néu & d& muc nay
(250mg).

MS: [M+H]* 328,1.
I) Metyl 2-metyl-8-(2-metoxypropan-2-y1)imidazo[1,2-b]pyridazin-7-carboxylat

Dung dich metyl 2-brom-8-(2-metoxypropan-2-yl)imidazo[ 1,2-b]pyridazin-7-
carboxylat (200mg) trong toluen (6ml) va nudc (0,4ml) dugc bd sung 2.,4,6-
trimetylboroxin (0,15ml) va trikali phosphat (3 90mg). Sau do, hdn hop dugc dat trong
m6i truong khi nito. PA(OAc): (28mg) va SPhos (101mg) duoc bd sung, va hén hop
duoc khudy & 80°C trong 3 gio. Hdn hop phan tng tao ra dugc rét vao dung dich natri
hydro cacbonat trong nudc, tiép theo chiét hai 13n bing etyl axetat. Lop hitu co duge
rira bang nude va nude mubdi bao hoa, 1am kho bing natri sulfat, va sau d6 co dudi ap
suit giam. Bd dugc tinh ché bing phuong phap sic ky cot trén silicagel (etyl
axetat/hexan) dé tao ra hop chit néu & d& muc nay (120mg).

MS: [M+H]* 264,0.
J) Axit metyl 2-metyl-8-(2-metoxypropan-2-yl)imidazo[1 ,2-b]pyridazin-7-carboxylic

Dung dich metyl 2-mety1-8-(2-met0xypropan-2-y1)imidazo[1,2-b]pyridazin—7-
carboxylat (300mg) trong etanol (10ml) dugc bd sung dung dich natri hydroxit 8M trong
nudce (0,72ml), tiép theo khudy tron hdn hop phan tng tao ra ¢ 60°C qua dém. Dung
dich natri hydro 8M trong nuéc (1,44ml) dugc bb sung, tiép theo khudy tron & 80°C qua
dém. Axit clohydric 6M duoc bd sung vao hdn hgp phan tng dé 1am cho né c6 tinh axit
& 0 pH=4, tiép theo cd dudi ap suit giam. Ba dugc tao huyén phu trong etanol, va chat
khong tan dugc loc ra varira bang etanol. Phén loc dugc ¢ dudi ap sudt giam trong lac
d6 dugc dun nong ddng soi bang toluen dé tao ra hop chit néu & d& muc nay (406mg).

MS: [M+H]" 250,0.
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K) N-(5-clo-6-(2H-1,2,3-triazol-2-yl)pyridin-3 -yl)-N'-(8-(2-metoxypropan-2-yl)-2-
metylimidazo[ 1,2-b]pyridazin-7-yl)ure

Hdn hop gbm axit metyl 2-metyl-8-(2-metoxypropan-2-yl)imidazo[1,2-
b]pyridazin-7-carboxylic (50mg) va trietylamin (0,04ml) trong DMF (5ml) dugc bd
sung DPPA (0,05ml), tiép theo khudy trdn & nhiét do trong phong trong 2 gio. Hon hop
phan tng dugc bd sung dung dich natri hydro cacbonat bao hoa trong nuéc, tiép theo
chiét bang etyl axetat. Lép hiru co duge rira bang nudc mudi bio hoa, 1am kho bing
magie sulfat, va sau d6 c¢6 dudi ap suét giam. Ba dugc bd sung toluen (5ml),
trietylamin (0,04ml) va 5-clo-6-(2H-1,2,3-triazol-2-yl)pyridin-3-amin (27,5mg) thu
dugc trong vi du tham khao 3, tiép theo khudy tron & 110°C trong 3 gio. Hon hop phéan
ung dugc bd sung dung dich natri hydro cacbonat bao hoa trong nudc, tiép theo chiét
bang etyl axetat. Lop hitu co duoc rira bang nuéce mudi bio hoa, 1am kho bing magie
sulfat, va sau d6 c6 dudi ap sudt giam. B dugc tinh ché bang HPLC d8 tao ra hop chét
néu & d& muc nay (2mg).

'H NMR (300MHz, CDCls) & 1,95 (6H, s), 2,44 (3H, d, J = 0,8Hz), 3,29 (3H,
s), 7,64 (1H, d, = 0,8Hz), 7,70 (1H, s), 7,88-7,99 (2H, m), 8,38 (14, d,J=2,6Hz), 8,57
(1H, d, ] = 2,6Hz), 9,17 (1H, s), 9,58 (1H, s).

MS: [M+H]* 442,1.
Vidu8
N-(S-clo-6-(diﬂometoxy)pyridin—3-yl)—N'-(Z-clo-8-(propan-2-yl)imidazo[1,2-

b]pyridazin-7-yl)ure

A) Etyl 1-amino-1H-imidazol-2-carboxylat
Dung dich lithi hexametyldisilazit 1M trong THF (171ml) duoc bd sung nhod
giot vao dung dich etyl imidazol-2-carboxylat (20g) trong DMF khan (400ml) ¢ -10°C
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trong moi truong khi nito, tiép theo khudy tron & cuing nhiét do trong 30 phit. Dung dich
O-diphenylphosphinyl hydroxylamin (39,9g) trong DMF khan (1000ml) duoc bd sung
& 0°C. Hdn hop phan g tao ra dugc khudy & nhiét do trong phong trong 16 gid, va sau
6 co dudi ap suit giam. Ba dugc bb sung nuéc, tiép theo chiét 4 1in bang metylen
clorua. Phan chiét duge rira hai 14n bing nuéce mudi bio hoa, sau d6 1am kho bing natri
sulfat khan, va c6 duéi ap suit gidm d8 tao ra hop chit néu & dé muc nay (23,0g).

'HNMR (400MHz, DMSO-d) 8 1,31 (3H,t, 1=7,2Hz), 4,30 2H, q, ] = 7,2Hz),
6,59 (2H, brs), 6,98 (1H, d, J = 0,8Hz), 7,39 (1H, d, J = 0,8Hz).
B) Etyl 1-((tert-butoxycacbonyl)amino)- 1H-imidazol-2-carboxylat

Dung dich etyl 1-amino-1H-imidazol-2-carboxylat (23,0g) va DMAP (8,72¢g)
trong DMF khan (250ml) dugc bd sung nhé giot Boc2O (28,0g). Hon hop dugc khudy
trong moi truong khi nito & nhiét do nam trong khoéng tir 80 dén 85°C trong 4 giv, va
sau d6 co dudi ap suét giam. Ba dugc lam lodng bing metylen clorua, va rira bang dung
dich axit xitric bdo hoa trong nudc, tiép theo 1a nude mudi bao hoa. Viéc lam kho dugc
thuc hién trén natri sulfat khan, tiép theo co dudi ap suét giam. B4 dugc tinh ché bang
phuong phap sdc ky cot trén silicagel (etyl axetat/metylen clorua) dé tao ra hop chit néu
& d& muc nay (26,6g).

'H NMR (400MHz, MeOD) & 1,40 (3H, t, J = 7,2Hz), 1,52 (9H, s), 4,39 (2H, q,
1=172Hz), 7,15 (1H, d, ] = 1,2Hz), 7,39 (1H, d, ] = 1,2Hz).
C) Etyl 1-((tert-butoxycacbonyl)amino)-4-clo- 1H-imidazol-2-carboxylat

Dung dich etyl 1-((tert-butoxycacbonyl)amino)-1H—imidazol-2-carboxy1at
(80,0g) trong DMF khan (800ml) dugc bd sung N-closucxinimit (50,2g) ting it mot,
tiép theo khudy tron & nhiét do trong phong trong 16 gio trong moi truong khi nito.
Hon hop phén tng tao ra dugc lam loéng bang nuéc va dugc chiét 3 14n bang etyl
axetat. Lop hitu co dugc rira hai 14n bing nudc va hai 14n bang nudc mudi bao hoa,

lam kho bang natri sulfat khan, va sau d6 c6 dudi ap suét giam. Ba dugc tinh ché bang
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phuong phap sic ky cot trén silicagel (etyl axetat/ete xang) d2 tao ra hop chit néu & deé
muc nay (16,8g).
'H NMR (400MHz, CDCl3) § 1,39 (3H, t,J = 7,2Hz), 1,49 (9H, s), 4,39 (2H, q,
J=17,2Hz), 7,16 (1H, s), 8,07 (1H, brs).
D) Etyl 3-(1-((tert-butoxycacbonyl)amino)-4-clo- 1H-imidazol-2-yl)-3-oxopropanat
Dung dich etyl 1-((tert-butoxycacbonyl)amino)-4-clo-1H-imidazol-2-
carboxylat (22,0g) va etyl axetat (33,5g) trong THF khan (250ml) dugc bd sung nhod
giot dung dich lithi hexametyldisilazit IM trong THF (266ml) ¢ -10°C trong moi
truomg khi nito. Hon hop phén tng tao ra dugc khudy & cling nhiét do trong 30 phut,

va sau d6 ¢ nhiét d

A
iy

>

) trong phong trong 4,5 git. Sau khi hén hop phén tng dugc lam
lanh dén 0°C, axit axetic dugc bd sung dé diéu chinh do pH dén 5, va sau d6 do pH
duoc didu chinh dén 8 bing dung dich natri hydro cacbonat bdo hoa trong nuée. Sau
khi chiét béng etyl axetat 3 1an, 16p hitu co dugc rira hai lan béng nuée mudi bao hoa,
lam kho bang natri sulfat, va sau d6 cd duéi ap suit giam. Ba dugc tinh ché bang
phuong phap sdc ky cot trén silicagel (etyl axetat/metylen clorua) dé tao ra hop chat
néu & dé muc nay (19,7g).

'H NMR (400MHz, CDCls) § 1,26 (3H, t, I = 7,2Hz), 1,50 (9H, s), 4,05 (2H, s),
4,19 (2H, q, ] = 6,8Hz), 7,25 (1H, s), 8,31 (1H, brs).
E) Etyl 2-clo-8-hydroxyimidazo[ 1,2-b]pyridazin-7-carboxylat

Dung dich etyl 3-(1-((tert-butoxycacbonyl)amino)—4-clo-1H-imidazol—2-y1)—3-
oxopropanat (31,0g) trong metylen clorua khan (400ml) duogc bd sung N,N-
dimetylformamit dimetyl axetal (13,4g). Hon hop phan tng tao ra dugc khudy & nhiét
d6 trong phong trong 16 gio, va sau d6 c6 dudi ap suit giam. Ba dugc tinh ché bang
phuong phéap sdc ky cot trén silicagel (metanol/metylen clorua) dé tao ra hop chét néu &
dé muc nay (16,0g).

MS: [M+H]* 241,9.

F) Etyl 8-brom-2-cloimidazo[1 ,2-b]pyridazin-7-carboxylat
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Dung dich etyl 2-clo-8-hydroxyimidazo[ 1,2-b]pyridazin-7-carboxylat (16,0g)
trong axetonitril (150ml) duoc bd sung phospho oxybromua (30,4g), tiép theo khudy
tron hon hop phan tng tao ra & nhiét do nam trong khoang tir 80 dén 90°C trong 2 gio
trong moi trudng khi nito. Sau khi hdn hop duge 1am ngudi dén nhiét do trong phong,
nuée d4 dugce bd sung, tiép theo trung hoa bang dung dich natri hydro cacbonat bdo hoa
trong nuéc. Hon hop duge chiét 3 14n bing etyl axetat. Lop hitu co dugc ria hai 14n
bﬁng nuéc va hai 1an b'fmg nudc mubi bao hoa, 1am kho béng natri sulfat, va sau dé co
dudi 4p suit giam. Ba dugc tinh ché bang phuong phép sdc ky cot trén silicagel (etyl
axetat/ete xang) dé tao ra hop chét néu & d& muc nay (8,24g).

IH NMR (400MHz, CDCl3) § 1,45 (3H, t, J = 7,2Hz), 4,47 (2H, q, J = 7,2H2),
8,03 (1H, s), 8,71 (1H, s).

G) Etyl 2-clo-8-(propen-2-yl)imidazo[1,2-b]pyridazin-7-carboxylat

Hdn hop gbdm etyl 8-brom-2-cloimidazo[1,2-b]pyridazin-7-carboxylat (1,0g),
kali isopropenyltrifloborat (534mg), trikali phosphat (2,09g), 1,1'-
bis(diphenylphosphino)feroxen paladi(II) clorua (240mg), DMF khan (5ml) va 1,4-
dioxan khan (15ml) duoc khudy & nhiét do nam trong khoéng tir 80 dén 85°C trong 16
gi® trong moi truong khi nito. Hdn hop phan tng tao ra dugc lam ngudi dén nhiét do
trong phong, va sau d6 dugc lam loéng bang etyl axetat. Ldp hitu co dugce rira hai lan
bang nudc, va bang nudc mudi bio hoa, 1am khd bang natri sulfat, va sau d6 cd dudi
ap suét giam. B4 dugc tinh ché bing phuong phap sdc ky cot trén silicagel (etyl
axetat/ete xang) dé tao ra hop chét néu & d& muc nay (715mg).

MS: [M+H]* 265.9.

H) Etyl 2-clo-8-(propan-2-yl)imidazo[1,2-b]pyridazin-7-carboxylat

Hdn hop gdm etyl 2-clo-8-(propen-2-yl)imidazo[ 1,2-b]pyridazin-7-carboxylat

(1,20g) va tris(triphenylphosphin)rodi(I) clorua (418mg) trong etanol khan (30ml) duogc

khudy & nhiét do nam trong khoang tr 10 dén 15°C trong 40 gid trong moi truong khi
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hydro. Hon hop dugc c6 dudi ap sudt giam. B4 dugc tinh ché bing phuong phap sac ky
cOt trén silicagel (etyl axetat/ete xdng) @8 tao ra hop chét néu & d& muc nay (955mg).

'H NMR (400MHz, CDCl3) § 1,43 3H, t, J = 7,2Hz), 1,59 (6H, d, T = 7,2Hz),
4,09-4,22 (1H, m), 4,43 (2H, q, J = 7,2Hz), 7,88 (1H, s), 8,59 (1H, s).
I) Axit 2-clo-8-(propan-2-yl)imidazo[ 1 ,2-b]pyridazin-7-carboxylic

Dung dich etyl 2-c10-8-(propan-2-yl)imidazo[1,2-b]pyridazin—7-carboxy1at
(955mg) trong metanol (10ml), THF (10ml) va nudc (10ml) duoc bd sung natri hydroxit
(571mg), tiép theo khudy tron hdn hgp & 10°C trong 1 gid trong moi truong khi nito.
Sau khi dung dich axit clohydric 2N dugc bd sung vao hdn hgp phan tng tao ra dé didu
chinh d6 pH dén 5, hén hop dugc chiét 3 14n bang etyl axetat. Lop hitu co dugc rita hai
lan bang nudc mudi bio hoa, lam kho bing natri sulfat, va sau d6 c¢o dudi ap suét giam.
Bi duoc rira bing etyl axetat/ete xang 2 tao ra hop chit néu & dé muc nay (800mg).

'H NMR (400MHz, DMSO-ds) 5 1,49 (6H, d, J = 6,8Hz), 4,09-4,24 (1H, m),
8,57 (1H, s), 8,72 (1H, s), 13,97 (1H, brs).
[0243]
) N-(5-clo-6-(diflometoxy)pyridin-3-y1)-N'-(2-clo-8-(prop an-2-yl)imidazo[1,2-
b]pyridazin-7-yl)ure

Hdn hop gbém axit 2-clo-8-(propan-2-yl)imidazo[1,2-b]pyridazin-7 -carboxylic
(60mg) va trietylamin (51mg) trong dioxan (3ml) dugc bd sung DPPA (130mg) &
10°C. Sau khi hdn hgp dugce khudy & cting nhiét do trong 30 phut, 5-clo-6-
(diflometoxy)pyridin-3-amin (58mg) thu dugc trong vi du tham khao 1 duoc bd sung,
tiép theo khudy tron & 100°C trong 1 gio' trong moi truong khi nito. Hon hop phan tng
tao ra dugc co dudi ap suit giam. Ba dugc tinh ché bang phwong phép sdc ky cot trén
silicagel (etyl axetat/ete xdng), tiép theo HPLC dé tao ra hop chit néu & dé muc nay
(31mg).

'H NMR (400MHz, DMSO-ds) 8 1,46 (6H, d, J = 6,8Hz), 3,41-3,57 (1H, m),
7,67 (1H, t, ] = 72,8Hz), 8,20-8,40 (3H, m), 8,71 (1H, s), 9,03 (1H, brs), 9,62 (1H, brs).
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MS: [M+H]* 430,9.
Vidu9
N-(5-clo-6-(2H-1,2,3-triazol-2-yl)pyridin-3-y1)-N'-(2-metyl- 8-(propan-2-

yl)imidazo[1,2-b]pyridazin-7-yl)ure

R,

A) Metyl 2-clo-8-(propan-2-yl)imidazo[1,2-b]pyridazin-7-carboxylat

Dung dich axit 2-010-8-(propan-2-yl)imidazo[1,2-b]pyridazin-7-carboxy1ic
(462mg) trong metanol dugc bd sung dung dich trimetylsilyldiazometan 0,6M trong
hexan (9,6ml) ¢ nhiét do trong phong. Hon hop phén Gng dugc khudy & nhiét do trong
phong trong 1 gid, va sau d6 c6 dudi ap suét giam dé tao ra hop chit néu & dé muc nay
(475mg).

MS: [M+H]* 254,1.
B) Metyl 2-mety1—8-(propan—2-yl)imidazo[1,2-b]pyridazin-7-carboxy1at

Hdn hop gdm metyl 2-clo-8-(propan-2-yl)imidazo[1,2-b]pyridazin-7-
carboxylat (475mg), 2,4,6-trimetylboroxin (0,52ml), trikali phosphat (1,92g), SPhos
(307mg), toluen (3ml) va nuée (0,3ml) dugc bd sung Pd (OAc): (84mg) trong khi
quyén argon. Hdn hop phan g tao ra dugc gia nhiét & 130°C trong 1 gio, va sau do
rét vao trong dung dich natri hydro cacbonat béo hoa trong nuéc, tiép theo chiét bang
etyl axetat. Lop hitu co dugc rira bang nuéc mubi bio hoa, lam khd bang magie sulfat,
va sau d6 co dudi ap suat giam. Ba dugc tinh ché bang phuong phap séc ky cot trén
silicagel (etyl axetat/hexan) dé tao ra hop chét néu & d& muc nay (356mg).

MS: [M+H]" 234,2.
C) Axit 2-metyl-8-(propan-2-yl)imidazo[1,2-b]pyridazin-7- carboxylic

Dung dich metyl 2-metyl-8-(propan-2-yl)imidazol[1,2-b]pyridazin-7-

carboxylat (356mg) trong metanol (15ml) dugc bd sung dung dich natri hydroxit 2M
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trong nudce (1,5ml), tiép theo khudy trén hdn hop & nhiét do trong phong trong 2 gio.
Hon hop nay dugc bd sung dung dich natri hydroxit 8M trong nudc (0,76ml), tiép theo
khudy tron & nhiét do trong phong trong 4 gid. Sau khi dung dich axit clohydric 1N
dugc bd sung vao hdn hgp phan tng tao ra ¢ 0°C dé trung hoa, hdn hop duge chiét
bang etyl axetat. Lép hitu co dugc ria bang nuéc, tiép theo nudc mubi bo hoa, 1am
kho béng magie sulfat, va sau d6 co dudi ap sut giam dé tao ra hop chit néu & dé& muc
nay (254mg).

MS: [M+H]* 220,2.

D) N-(5-clo-6-(2H-1,2,3-triazol-2-yl)pyridin-3 -yD)-N'-(2-metyl-8-(propan-2-
yhimidazo[1,2-b]pyridazin-7-ylure

Dung dich axit 2-mety1—8-(propan-2-yl)imidazo[1,2-b]pyridazin-7-carboxylic
(80mg) va trietylamin (0,15ml) trong toluen (10ml) dugc bd sung diphenylphosphoryl
azit (0,09ml). Sau khi hén hop dugc khqu & cung nhiét d6 trong 40 phut, 5-clo-6-(2H-
1,2,3-triazol-2-yl)pyridin-3-amin (71mg) thu dugc trong vi du tham khao 3 dugc bd
sung, tiép theo khudy tron & 100°C trong 2 gio. Hon hop phéan Gmg tao ra dugce rét vao
dung dich natri hydro cacbonat bdo hoa trong nudc, tiép theo chiét bang etyl axetat. Lop
hitu co dugc rira bang nudce mudi bio hoa, 1am kho bang magie sulfat, va sau d6 co dudi
ap suit giam. Bi dugc tinh ché bang phuong phap sic ky cot trén silicagel (etyl
axetat/hexan), va tao huyén phu trong va rira bang etyl axetat/hexan 8 tao ra hop chit
néu & d& muc nay (83mg).

'H NMR (300MHz, DMSO-ds) 81,49 (6H, d, J=7,2Hz), 2,38 (3H, s), 3,48 (1H,
quin, J = 6,9Hz), 7,93 (1H, d, J = 0,8Hz), 8,12-8,16 (2H, m), 8,46 (1H, d, J = 2,3Hz),
8,49 (1H, s), 8,57 (1H, d, J = 2,3Hz), 8,82 (1H, s), 9,73 (1H, brs).

MS: [M+H]" 412,2.

Céc hop chit duéi day cua cac vi du tir 10 dén 270 duoc tong hop theo cing

mot cach.
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Vidusd

MS

(S)-N-(5-clo-6-(diflometoxy )pyridin-3-y1)-N'-(8-(1-
metoxyetyl)-2-metylimidazo[1,2-b]pyridazin-7-yl)ure

427,0

(S)-N-(6-clo-4-(1-metoxyetyl)-1,5-naphtyridin-3-yl)-N'-
(6-(2H-1,2,3-triazol-2-yl)-5-(triflometyl)pyridin-3-
ylure

491,1

(S)-N-(4-(1-metoxyetyl)-6-metyl-1,5-naphtyridin-3-yl)-
N'-(6-(2H-1,2,3-triazol-2-yl1)-5-(triflometyl)pyridin-3-
ylure

473,0

(S)-N-(5-clo-6-(2H-1,2,3-triazol-2-yl)pyridin-3-y1)-N'-
(8-(1-metoxyetyl)-2-metylimidazo[1,2-b]pyridazin-7-
ylure

428,1

(S)-N-(5-xyano-6-(diflometoxy)pyridin-3-y1)-N'-(8-
(1-metoxyetyl)-2-metylimidazo[ 1,2-b]pyridazin-7-
yl)ure

418,1

(S)-N-(8-(1-metoxyetyl)-2-metylimidazo[1,2-
b]pyridazin-7-y1)-N'-(6-(2H-1,2,3-triazol-2-y1)-5-
(triflometyl)pyridin-3-yl)ure

461,9

N-(5-clo-6-(2H-1,2,3-triazol-2-yl)pyridin-3-y1)-N'-(8-
(2-metoxypropan-2-yl)-2-metylimidazo[1,2-
b]pyridazin-7-yl)ure

442,1

N-(5-clo-6-(diflometoxy)pyridin-3-yl)-N'-(2-clo-8-
(propan-2-yl)imidazo[ 1,2-b]pyridazin-7-yl)ure

429,0

N-(5-clo-6-(2H-1,2,3-triazol-2-yl)pyridin-3-yl)-N'-(2-
metyl-8-(propan-2-yl)imidazo[1,2-b]pyridazin-7-yl)ure

412,0

10

(R)-N-(5-clo-6-(diflometoxy )pyridin-3-y1)-N'-(8-(1-
metoxyetyl)-2-metylimidazo[1,2-b]pyridazin-7-yl)ure

HCI

427,1

11

(R)-N-(5-clo-6-(diflometoxy)pyridin-3-y1)-N'-(8-(1-
metoxyetyl)-2-metylimidazo[1,2-b]pyridazin-7-yl)ure

H,>SO4

427,1

12

(S)-N-(6-clo-4(1-metoxyetyl)-1,5-naphtyridin-3-yl)-N'-
(6-(2H-1,2,3-triazol-2-yl)-5-(triflometyl)pyridin-3-
yl)ure

HCI

493,1

13

(S)-N-(6-clo-4-(1-metoxyetyl)-1,5-naphtyridin-3-y1)-N'-
(6-(2H-1,2,3-triazol-2-yl)-5-(triflometyl)pyridin-3-
yDure

0,5H,SO
4

493,1

14

N-(5-clo-6-(diflometoxy)pyridin-3-yl)-N'-(8-(1-
metoxyetyl)-2-metylimidazo[1,2-b]pyridazin-7-yl)ure

4271
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15

(R)-N-(5-clo-6-(diflometoxy )pyridin-3-yl)-N'-(8-(1-
metoxyetyl)-2-metylimidazo[1,2-b]pyridazin-7-yl)ure

427,0

16

N-(5-xyanopyridin-3-y1)-N'-(8-(1-metoxyetyl)-2-
metylimidazo[1,2-b]pyridazin-7-yl)ure

350,1

17

N-(8-(1-metoxyetyl)-2-metylimidazo[ 1,2-b|pyridazin-
7-y)-N'-(6-(2H-1,2,3-triazol-2-y1)-5-
(triflometyl)pyridin-3-yl)ure

462,0

18

(R)-N-(8-(1-metoxyetyl)-2-metylimidazo[1,2-
blpyridazin-7-y1)-N'-(6-(2H-1,2,3-triazol-2-yl)-5-
(triflometyl)pyridin-3-yl)ure

461,9

19

N-(5-clo-6-(2H-1,2,3-triazol-2-yl)pyridin-3-y1)-N'-(8-
(1-metoxyetyl)-2-metylimidazo[1,2-b]pyridazin-7-
ylure

428,0

20

(R)-N-(5-clo-6-(2H-1,2,3-triazol-2-yl)pyridin-3-yl)-N'-
(8-(1-metoxyetyl)-2-metylimidazo[1,2-b]pyridazin-7-
ylure

428,2

21

(S)-N-(5-clo-6-(3-metyl-1H-1,2,4-triazol-1-yl)pyridin-3-
y1)-N'-(8-(1-metoxyetyl)-2-metylimidazo[1,2-
b]pyridazin-7-yl)ure

442,2

22

(S)-N-(8-(1-metoxyetyl)-2-metylimidazo[1,2-
b]pyridazin-7-y1)-N'-(2-metyl-6-(2H-1,2,3-triazol-2-yl)-
5-(triflometyl)pyridin-3-yl)ure

475,9

23

(S)-N-(5-clo-2-metyl-6-(2H-1,2,3-triazol-2-yl)pyridin-3-
y1)-N'-(8-(1-metoxyetyl)-2-metylimidazo[1,2-
b]pyridazin-7-yl)ure

4422

24

(S)-N-(5-clo-6-(1,3-oxazol-2-yl)pyridin-3-y1)-N'-(8-
(1-metoxyetyl)-2-metylimidazo[ 1,2-b]pyridazin-7-
yl)ure

428,1

25

(S)-N-(5-clo-6-(1-metyl-1H-imidazol-4-yl)pyridin-3-yl)-
N'-(8-(1-metoxyetyl)-2-metylimidazo[1,2-b]pyridazin-7-
ylure

441,1

26

(S)-N-(8-(1-metoxyetyl)-2-metylimidazo[ 1,2-
b]pyridazin-7-yl)-N'-(6-(1,3-oxazol-2-yl)-5-
(triflometyl)pyridin-3-yl)ure

462,2

27

(S)-N-(8-(1-metoxyetyl)-2-metylimidazo[1,2-
b]pyridazin-7-y1)-N'-(5-metyl-6-(2H-1,2,3-triazol-2-
yDpyridin-3-yl)ure

408,1

28

(S)-N-(6-(diflometoxy)-5-metylpyridin-3-y1)-N'-(8-(1-
metoxyetyl)-2-metylimidazo[1,2-b]pyridazin-7-yl)ure

407,1
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29

(S)-N-(5-clo-6-(1-metyl-1H-1,2,4-triazol-3 -yl)pyridin-
3-y1)-N'-(8-(1-metoxyetyl)-2-metylimidazo[ 1,2-
b]pyridazin-7-yl)ure

442,1

30

(S)-N-(8-(1-metoxyetyl)-2-metylimidazo[1,2-
b]pyridazin-7-yl)-N'-(6-(4-metyl-2H-1 ,2,3-triazol-2-yl)-
5-(triflometyl)pyridin-3-yl)ure

476,2

31

(S)-N-(5-(diflometyl)-6-(2H-1,2,3 -triazol-2-yl)pyridin-
3-y1)-N'-(8-(1-metoxyetyl)-2-metylimidazo[1,2-
b]pyridazin-7-yl)ure

4442

32

(S)-N-(8-(1-metoxyetyl)-2-metylimidazo[ 1,2-
b]pyridazin-7-yl)-N'-[6-(4-(metoxymetyl)-2H-1,2,3-
triazol-2-y1)-5- (triflometyl)pyridin-3-yljure

506,3

33

(S)-N-(8-(1-metoxyetyl)-2-metylimidazo[1,2-
blpyridazin-7-y1)-N'-(6-(3-metyl-1H-1 ,2,4-triazol-1-yl)-
5-(triflometyl)pyridin-3-yl)ure

476,2

34

(S)-N-[6-(4-(diflometyl)-2H-1,2,3 -triazol-2-y1)-5-
(triflometyl)pyridin-3-y1]-N'-(8-(1-metoxyetyl)-2-
metylimidazo[1,2-b]pyridazin-7-yl)ure

512,2

35

(S)-N-(S-brom-6-(diﬂ0metoxy)pyridin—3-yl)-N'-(S-(1-
metoxyetyl)-2-metylimidazo[1,2-b]pyridazin-7-yl)ure

471,1

36

(S)-N-[5-clo-6-(4-(metoxymetyl)-2H-1,2,3-triazol-2-
yl)pyridin-3-y1)-N'-(8-(1-metoxyetyl)-2-
metylimidazo[1,2-b]pyridazin-7-yl)ure

472,2

37

(S)—N—(S-clo-6-(4-mety1—2H-1,2,3-triazol—2-y1)pyridin—
3-y1)-N'-(8-(1-metoxyetyl)-2-metylimidazo[1,2-
b]pyridazin-7-yl)ure

442,1

38

(S)-N-(6-(diflometoxy)-5 -(diflometyl)pyridin-3-y1)-N'-
(8-(1-metoxyetyl)-2-metylimidazo[ 1 ,2-b]pyridazin-7-
yl)ure

443,1

39

(S)-N-(5-xyano-6-(2H-1 ,2.3-triazol-2-yl)pyridin-3-yl)-
N'-(8-(1-metoxyetyl)-2-metylimidazo[ 1,2-b]pyridazin-
7-ylure

4189

40

(S)-N-(S-clo-6-(diﬂometoxy)—Z-metylpyridin-3-yl)-
N'-(8-(1-metoxyetyl)-2-metylimidazo[1,2-
b]pyridazin-7-yl)ure

441,1

41

N-(6-clo-4-(1-metoxyetyl)-1,5-naphtyridin-3 -y1)-N'-(5-
xyanopyridin-3-yl)ure

381.,0

42

N-(6-clo-4-(1-metoxyetyl)-1,5-naphtyridin-3-yl)-N'-(6-
(2H-1,2,3-triazol-2-yl)-5-(triflometyl)pyridin-3-ylure

491,0
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Bang 1-4
(R)-N-(6-clo-4-(1-metoxyetyl)-1,5-naphtyridin-3-y1)-N'-

43 (6-(2H-1,2,3-triazol-2-y1)-5-(triflomety])pyridin-3- 491,1
ylure
(R)-N-(6-clo-4-(1-metoxyetyl)-1,5-naphtyridin-3-yl)-N'-

44 (6-(2H-1,2,3-triazol-2-y1)-5-(triflometyl)pyridin-3- HCI 493,1
ylure
(R)-N-(6-clo-4-(1-metoxyetyl)-1,5-naphtyridin-3-yl)-N'- 0.51,SO

45 (6-(2H-1,2,3-triazol-2-y1)-5-(triflometyl)pyridin-3- 2T 4931
ylure !

46 N-(6-clo-4-(1-metoxyetyl)-1,5-naphtyridin-3-y1)-N'-(1- 4271
metyl-3-(triflometyl)-1H-pyrazol-5-yl)ure ’

47 N-(6-clo-4-(1-metoxyetyl)-1,5-naphtyridin-3-y1)-N'-(5- 459 1
clo-6-(2H-1,2,3-triazol-2-yl)pyridin-3-yl)ure ’

43 N-(6-clo-4-(1-metoxyetyl)-1,5-naphtyridin-3-y1)-N'-(5- 459 1
clo-6-(2H-1,2,3-triazol-2-yl)pyridin-3-yl)ure T

49 N-(6-clo-4-(1-metoxyetyl)-1,5-naphtyridin-3-y1)-N'-(5- 4591
clo-6-(2H-1,2,3-triazol-2-yl)pyridin-3-yl)ure ’

50 N-(6-clo-4-(1-metoxyetyl)-1,5-naphtyridin-3-y1)-N'-(5- 4481
xyano-6-(2H-1,2,3-triazol-2-yl)pyridin-3-yl)ure ’
N-(6-clo-4-(1-metoxyetyl)-1,5-naphtyridin-3-y1)-N'-(5-

51 oy 4219
clo-6-metoxypyridin-3-yl)ure

59 N-(5-clo-6-(2-metoxyetoxy ))pyridin-3-yl)-N'-(6-clo-4- 465.9
(1-metoxyetyl)-1,5-naphtyridin-3-yl)ure ’

53 N-(6-(azetidin-1-y1)-5-clopyridin-3-y1)-N'-(6-clo-4-(1- 4470
metoxyetyl)-1,5-naphtyridin-3-yl)ure ’

54 N-(6-clo-4-(1-metoxyetyl)-1,5-naphtyridin-3-y1)-N'-(5- 474.9
clo-6-(2-oxopyrolidin-1-yl)pyridin-3-yl)ure ’

55 N-(6-clo-4-(1-metoxyetyl)-1,5-naphtyridin-3-y1)-N'-(1- 443 0
etyl-3-(triflometyl)-1H-pyrazol-5-yl)ure ’

56 N-(6-clo-4-(1-metoxyetyl)-1,5-naphtyridin-3-y1)-N'-(3- 411.0
(diflometyl)-1-metyl-1H-pyrazol-5-yl)ure ’

Béang 1-5
N-(6-clo-4-(1-metoxyetyl)-1,5-naphtyridin-3-y1)-N'-(5-

57 C 406,0
flo-6-metoxypyridin-3-yl)ure
N-(6-clo-4-(1-metoxyetyl)-1,5-naphtyridin-3-yl)-N'-(2-

58 C 397,2
xyano-5-metylpyridin-4-yl)ure

59 N-(5-clo-6-(diflometoxy)pyridin-3-y1)-N'-(6-clo-4-(1- 456.0
metoxyetyl)-1,5-naphtyridin-3-yl)ure ’

60 N-(5-clo-6-(diflometoxy)pyridin-3-yl)-N'-(6-clo-4-(1- 458 1
metoxyetyl)-1,5-naphtyridin-3-yl)ure ’
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61 N-(5-clo-6-(diflometoxy)pyridin-3 -y1)-N'-(6-clo-4-(1- 458 1
metoxyetyl)-1,5-naphtyridin-3-yl)ure ’
N-(6-clo-4-(1-metoxyetyl)-1,5-naphtyridin-3-yl)-N'-(2-

62 metyl-6-(2H-1,2,3-triazol-2-yl)-5-(triflomety])pyridin- 507,1
3-ylure
(R)-N-(6-clo-4-(1-metoxyetyl)-1,5-naphtyridin-3 -y)-N'-

63 (2-metyl-6-(2H-1,2,3-triazol-2-y1)-5- 507,1
(triflometyl)pyridin-3-yl)ure

64 (R)-N-(6-clo-4-(1-metoxyetyl)-1,5-naphtyridin-3 -yl)-N'- 4731
(5-clo-2-metyl-6-(2H-1,2,3-triazol-2-yl)pyridin-3 -yl)ure ’

65 (R)-N-(5-clo-6-(diflometoxy)-2-metylpyridin-3-yI)-N'- 4720
(6-clo-4-(1-metoxyetyl)-1,5-naphtyridin-3-yl)ure ’
(S)-N-(6-clo-4-(1-metoxyetyl)-1,5-naphtyridin-3 -yl)-N'-

66 (2-metyl-6-(2H-1,2,3-triazol-2-yl)-5- 507,2
(triflometyl)pyridin-3-yl)ure

67 (S)-N-(5-clo-6-(diflometoxy)-2-metylpyridin-3 -yD)-N'- 4771
(6-clo-4-(1-metoxyetyl)-1,5-naphtyridin-3-yl)ure ’

63 (S)-N-(6-clo-4-(1-metoxyetyl)-1,5-naphtyridin-3 -yl)-N'- 4732
(5-clo-2-metyl-6-(2H-1,2,3-triazol-2-yl)pyridin-3 -yl)ure ’

69 (S)-N-(6-clo-4-(1-metoxyetyl)-1,5 -naphtyridin-3-yl)-N'- 4931
(6-(1,3-oxazol-2-yl)-5-(triflometyl)pyridin-3 -yl)ure ’

70 (S)-N-(6-clo-4-(1-metoxyetyl)-1,5-naphtyridin—3-y1)-N'- 439 1
(5-metyl-6-(2H-1,2,3-triazol-2-yl)pyridin-3-yl)ure ’

Bang 1-6

71 (S)-N-(6-clo-4-(1-metoxyetyl)-1,5-naphtyridin-3 -yl)-N'- 473 1
(5-clo-6-(3-metyl-1H-1,2,4-triazol-1-yl)pyridin-3 -yl)ure ’

7 (S)-N-(6-clo-4-(1-metoxyetyl)-1 ,5-naphtyridin-3-yl)-N'- 459 1
(5-clo-6-(1,3-oxazol-2-yl)pyridin-3-yljure ’

73 (S)-N-(6-clo-4-(1-metoxyetyl)-1,5-naphtyridin-3 -yl)-N'- 4731
(5-clo-6-(1-metyl-1H-1,2,4-triazol-3-yl)pyridin-3 -yl)ure ’

74 (S)-N-(6-clo-4-(1-metoxyetyl)-1,5-naphtyridin-3 -yl)-N'- 4381
(6-(diflometoxy)-5-metylpyridin-3-yl)ure ’

75 (S)-N-(6-clo-4-(1-metoxyetyl)-1,5-naphtyridin-3 -yl)-N'- 449 1
(5-xyano-6-(diflometoxy)pyridin-3-yl)ure ’
(S)-N-(6-clo-4-(1-metoxyetyl)-1,5-naphtyridin-3 -yl)-N'-

76 (6-(4-metyl-2H-1,2,3-triazol-2-y1)-5- 507,2
(triflometyl)pyridin-3-yl)ure
(S)-N-(6-clo-4-(1-metoxyetyl)-1,5-naphtyridin-3 -yl)-N'-

77 {6-(4-(metoxymetyl)-2H-1,2,3-triazol-2-y1)-5- 537,2
(triflometyl)pyridin-3-yl}ure
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78

(S)-N-(6-clo-4-(1-metoxyetyl)-1,5-naphtyridin-3-y1)-N'-
(6-(3-metyl-1H-1,2,4-triazol-1-yl)-5-
(triflometyl)pyridin-3-yl)ure

507,2

79

(S)-N-(6-clo-4-(1-metoxyetyl)-1,5-naphtyridin-3-y1)-N'-
(5-(diflometyl)-6-(2H-1,2,3-triazol-2-yl)pyridin-3-yl)ure

475,1

80

(S)-N-(6-clo-4-(1-metoxyetyl)-1,5-naphtyridin-3-yl)-N'-
(6-(4-(diflometyl)-2H-1,2,3-triazol-2-yl)-5-
(triflometyl)pyridin-3-yl)ure

543,2

81

(S)-N-(6-clo-4-(1-metoxyetyl)-1,5-naphtyridin-3-yl)-N'-
(6-(diflometoxy)-5-(diflometyl)pyridin-3-yl)ure

474,1

82

(S)-N-(5-brom-6-(diflometoxy)pyridin-3-yl)-N'-(6-clo-
4-(1-metoxyetyl)-1,5-naphtyridin-3-yl)ure

502,1

&3

N-(5-clo-6-(2H-1,2,3-triazol-2-yl)pyridin-3-y1)-N'-(4-
(1-metoxyetyl)-6-metyl-1,5-naphtyridin-3-yl)ure

439,1

N-(4-(1-metoxyetyl)-6-metyl-1,5-naphtyridin-3-yl)-N'-
(6-(2H-1,2,3-triazol-2-yl)-5-(triflomety)pyridin-3-

yl)ure

473,1

Bang 1-7

85

(R)-N-(4-(1-metoxyetyl)-6-metyl-1,5-naphtyridin-3-yl)-
N'-(6-(2H-1,2,3-triazol-2-yl)-5-(triflometyl)pyridin-3-
yl)ure

472,9

86

N-(5-clo-6-(diflometoxy)pyridin-3-y1)-N'-(4-(1-
metoxyetyl)-6-metyl-1,5-naphtyridin-3-yl)ure

438,1

87

N-(2-xyano-5-metylpyridin-4-y1)-N'-(4-(1-metoxyetyl)-
6-metyl-1,5-naphtyridin-3-yl)ure

377,2

88

(R)-N-(4-(1-metoxyetyl)-6-metyl-1,5-naphtyridin-3-yl)-
N'-(2-metyl-6-(2H-1,2,3-triazol-2-yl)-5-
(triflomety])pyridin-3-yl)ure

487,2

89

(R)-N-(5-clo-6-(diflometoxy)-2-metylpyridin-3-yl)-N'-
(4-(1-metoxyetyl)-6-metyl-1,5-naphtyridin-3-yl)ure

452,1

90

(R)-N-(5-clo-2-metyl-6-(2H-1,2,3-triazol-2-yl)pyridin-3
y1)-N'-(4-(1-metoxyetyl)-6-metyl-1,5-naphtyridin-3-
yl)ure

453,2

91

(R)-N-(5-clo-6-(2H-1,2,3-triazol-2-yl)pyridin-3-y1)-N'-
(4-(1-metoxyetyl)-6-metyl-1,5-naphtyridin-3-yl)ure

439,2

92

(R)-N-(5-clo-6-(2H-1,2,3-triazol-2-yl)pyridin-3-yl)-N'-
(4-(1-metoxyetyl)-6-metyl-1,5-naphtyridin-3-yl)ure

HCI

439,2

93

(S)-N-(4-(1-metoxyetyl)-6-metyl-1,5-naphtyridin-3-yl)-
N'-(2-metyl-6-(2H-1,2,3-triazol-2-yl)-5-
(triflometyl)pyridin-3-yl)ure

487.2

94

(S)-N-(5-clo-6-(diflometoxy)-2-metylpyridin-3-y1)-N'-
(4-(1-metoxyetyl)-6-metyl-1,5-naphtyridin-3-yl)ure

452,2
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(S)-N-(5-clo-2-metyl-6-(2H-1,2,3-triazol-2-yD)pyridin-3-

95 y1)-N'-(4-(1-metoxyetyl)-6-metyl-1,5-naphtyridin-3- 4532
yl)ure

9% (S)-N-(5-clo-6-(2H-1,2,3-triazol-2-yl)pyridin-3-y1)-N'- 4399
(4-(1-metoxyetyl)-6-metyl-1,5-naphtyridin-3-yl)ure ’
(S)-N-(5-clo-6-(2H-1,2,3-triazol-2-yl)pyridin-3-yl)-N'-

7 (4-(1-metoxyetyl)-6-metyl-1,5-naphtyridin-3-ylure HCT 439.2
N-(2-clo-8-(propan-2-yl)imidazo[1 ,2-b]pyridazin-7-yl)-

98 . Py 353,9
N'-(5-xyanopyridin-3-yl)ure

Bang 1-8

N-(2-clo-8-(propan-2-yl)imidazo[1,2-b]pyridazin-7-yl)- HCOO

99 N'-(6-(2H-1,2,3-triazol-2-yl)-5-(triflometyl)pyridin-3- I 464,1
yl)ure

100 N-(2-clo-8-(propan-2-yl)imidazo[1,2-b]pyridazin-7-yl)- HCOO 4300
N'-(5-clo-6-(2H-1,2,3-triazol-2-yl)pyridin-3-yl)ure H ’

101 N-(2-clo-8-(propan-2-yl)imidazo[ 1 ,2-b]pyridazin-7-yl)- | HCOO 4911
N'-(5-xyano-6-(2H-1,2,3-triazol-2-yl)pyridin-3-yljure H ’

102 N-(2-clo-8-(propan-2-yl)imidazo[1,2-b]pyridazin-7-yl)- HCOO 3570
N'-(3-xyano-1-metyl-1H-pyrazol-5-yl)ure H ’

103 N-(2-clo-8-(propan-2-yl)imidazo[ 1 ,2-b]pyridazin-7-yl)- |HCOO 400.0
N'-(1-metyl-3-(triflometyl)-1H-pyrazol-5-ylure H ’

104 N-(2-clo-8-(propan-2-yl)imidazol[ 1 ,2-b]pyridazin-7-yl)- 378 1
N'-(3,4-dixyanophenyl)ure ’
N-(2-clo-8-(propan-2-yl)imidazo[1,2-b]pyridazin-7-yl)-

105 \ - 384,0
N'-(5-xyano-6-metoxypyridin-3-yDure

106 N-(5-clo-6-metoxypyridin-3-y1)-N'-(2-clo-8-(propan-2- 3951
yl)imidazo[1,2-b]pyridazin-7-yl)ure ’

107 N-(2-clo-8-(propan-2-yl)imidazol[ 1 ,2-b]pyridazin-7-yl)- 398.0
N'-(3-(diflometoxy)-1-metyl-1H-pyrazol-5-yl)ure ’

108 N-(2-clo-8-(propan-2-yl)imidazo[1,2-b]pyridazin-7-yl)- 368.0
N'-(1-(diflometyl)-1H-pyrazol-4-yl)ure ’

109 N-(5-clo-6-xyanopyridin-3-y1)-N'-(2-clo-8-(propan-2- 388.0
yl)imidazo[1,2-b]pyridazin-7-yl)ure ’

110 N-(8-cloimidazo[1,2-a]pyridin-6-y1)-N'-(2-clo-8- 404.0
(propan-2-yl)imidazo[1,2-b]pyridazin-7-yl)ure ’

11 N-(2-clo-8-(propan-2-yl)imidazo[ 1,2-b]pyridazin-7-yl)- 4970
N'-(6-xyano-5-(triflometyl)pyridin-3-yl)ure ’

112 N-(2-clo-8-(propan-2-yl)imidazo[ 1,2-b]pyridazin-7-yl)- 4290
N'-(6-xyano-5-(triflometyl)pyridin-3-yl)ure ’
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Béng 1-9

113 N-(2-clo-8-(propan-2-yl)imidazo[1,2-b]pyridazin-7-yl)- 3820
N'-(3-(diflometyl)-1-metyl-1H-pyrazol-5-yl)ure ’

114 N-(3-clo-1-metyl-1H-pyrazol-5-yl)-N'-(2-clo-8-(propan- 366.0
2-yl)imidazo[1,2-b]pyridazin-7-yl)ure ’

115 N-(2-clo-8-(propan-2-yl)imidazo[1,2-b]pyridazin-7-yl)- 384.0
N'-(1-(diflometyl)-3-metyl-1H-pyrazol-4-yl)ure ’
N-(2-Metyl-8-(propan-2-yl)imidazo[1,2-b]pyridazin-7-

116 | yD-N'-(6-(2H-1,2,3-triazol-2-yl)-5-(triflometyl)pyridin- 446,0
3-ylure

117 N-(6-clo-5-(triflometyl)pyridin-3-yl)-N'-(2-metyl- 8- 4131
(propan-2-yl)imidazo[1,2-b]pyridazin-7-yl)ure ’
N-(2-metyl-8-(propan-2-yl)imidazo[1,2-b]pyridazin-7-

118 y1)-N'-(6-(1-metyl-1H-pyrazol-4-yl)-5- 459,1
(triflometyl)pyridin-3-yl)ure

119 N-(5-clo-6-(diflometoxy)pyridin-3-y1)-N'-(2-mety]-8- 410.9
(propan-2-yl)imidazo[1,2-b]pyridazin-7-yl)ure ’

120 N-(6-xyano-5-(triflometyl)pyridin-3-yl)-N'-(2-metyl- 404.2
8-(propan-2-yl)imidazo[ 1,2-b]pyridazin-7-yl)ure ’

121 N-(3-clo-4-metoxyphenyl)-N'-(2-metyl-8-(propan-2- 374.1
yl)imidazo[1,2-b]pyridazin-7-yl)ure ’

122 N-(2-metyl-8-(propan-2-yl)imidazo[1,2-b]pyridazin-7- 3792
y1)-N'-(2-(triflometyl)pyridin-4-yl)ure ’

123 N-(3-clo-4-(triflometoxy )phenyl)-N'-(2-metyl-8- 4279
(propan-2-yl)imidazo[1,2-b]pyridazin-7-yl)ure ’

124 N-(3-clo-4-(diflometoxy)phenyl)-N'-(2-metyl-8- 409.9
(propan-2-yl)imidazo[1,2-b]pyridazin-7-yl)ure ’
N-(5-clo-6-(1-metyl-1H-pyrazol-3-yl)pyridin-3-y1)-N'-

125 (2-metyl-8-(propan-2-yl)imidazo[ 1,2-b]pyridazin-7- 425.0
yl)ure

126 N-(3-clo-4-(1H-1,2,4-triazol-1-yl)phenyl)-N'-(2-metyl- 411.0
8-(propan-2-yl)imidazo[1,2-b]pyridazin-7-yl)ure ’

Bang 1-10

127 N-(5-xyano-6-(diflometoxy)pyridin-3-yl)-N'-(2-metyl- 402.0
8-(propan-2-yl)imidazo[ 1,2-b]pyridazin-7-yl)ure ’

128 N-(2-clo-8-(1-metoxyetyl)imidazo[1,2-b]pyridazin-7- 394.0
y1)-N'-(3,4-dixyanophenyl)ure ’

129 N-(2-clo-8-(1-metoxyetyl)imidazo[1,2-b]pyridazin-7- 370.0
y1)-N'-(5-xyanopyridin-3-yl)ure ’

130 N-(2-clo-8-(1-metoxyetyl)imidazo[ 1,2-b]pyridazin-7- 400.0
y1)-N'-(5-xyano-6-metoxypyridin-3-yl)ure ’
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N-(2-clo-8-(1-metoxyetyl)imidazo[1,2-b]pyridazin-7-

131 y1)-N'-(5-xyano-6-(2H-1,2,3-triazol-2-yl)pyridin-3- 437,1
ylure

132 N-(2-clo-8-(1-metoxyetyl)imidazo[1,2-b]pyridazin-7- 415.9
y1)-N'-(1-metyl-3-(triflometyl)- 1H-pyrazol-5-yl)ure ’

133 N-(2-clo-8-(1-metoxyetyl)imidazo[1,2-b]pyridazin-7- 4479
y1)-N'-(5-clo-6-(2H-1,2,3-triazol-2-yl)pyridin-3-yl)ure ’
N-(2-clo-8-(1-metoxyetyl)imidazo[1,2-b]pyridazin-7-

134 y1)-N'-(6-(2H-1,2,3-triazol-2-yl)-5-(triflomety1)pyridin- 479,9
3-ylure
N-(2-clo-8-(1-metoxyetyl)imidazo[1,2-b]pyridazin-7-

135 y1)-N'-(6-(2H-1,2,3-triazol-2-yl)-5-(triflomety])pyridin- 479.,9
3-yl)ure
N-(2-clo-8-(1-metoxyetyl)imidazo[1,2-b]pyridazin-7-

136 y1)-N'-(6-(2H-1,2,3-triazol-2-yl)-5-(triflometyl)pyridin- 479.,9
3-yhure

137 N-(5-clo-6-(diflometoxy )pyridin-3-yl)-N'-(2-clo-8-(1- 444.9
metoxyetyl)imidazo[1,2-b]pyridazin-7-yl)ure ’
N-(2-brom-8-(1-metoxyetyl)imidazo[1,2-b]pyridazin-7-

138 \ . 414,0
y1)-N'-(5-xyanopyridin-3-yl)ure

139 N-(5-xyanopyridin-3-yl)-N'-(8-(1-metoxyetyl)-2- 414.1
phenylimidazo[1,2-b]pyridazin-7-yl)ure ’

140 N-(5-xyanopyridin-3-y1)-N'-(2-xyclopropyl-8-(1- 378 1
metoxyetyl)imidazo[1,2-b]pyridazin-7-yl)ure ’

Béang 1-11

141 N-(5-xyanopyridin-3-y1)-N'-(2-metoxy-8-(1- 366.0
metoxyetyl)imidazo[ 1,2-b]pyridazin-7-yl)ure ’

142 N-(2-xyano-8-(1-metoxyetyl)imidazo[1,2-b]pyridazin- 361.1
7-y1)-N'-(5-xyanopyridin-3-yl)ure ’

143 N-(5-clo-6-metoxypyridin-3-y1)-N'-(8-(1-metoxyetyl)-2- 445 1
(triflometyl)imidazo[ 1,2-b]pyridazin-7-yl)ure ’

144 N-(5-clo-6-metoxypyridin-3-y1)-N'-(2-(diflometyl)-8-(1- 4279
metoxyetyl)imidazo[1,2-b]pyridazin-7-yl)ure ’
N-(5-clo-6-(2H-1,2,3-triazol-2-yl)pyridin-3-yl)-N'-(2-

145 (diflometyl)-8-(1-metoxyetyl)imidazo[1,2- 464,1
b]pyridazin-7-yl)ure
N-(5-clo-6-(2H-1,2,3-triazol-2-yl)pyridin-3-yl)-N'-(2-

146 (diflometyl)-8-(1-metoxyetyl)imidazo[1,2-b]pyridazin- 464,1
7-yDure

147 N-(5-clo-6-(diflometoxy)pyridin-3-yl)-N'-(3-flo-8-(1- 445 1
metoxyetyl)-2-metylimidazo[ 1,2-b]pyridazin-7-yl)ure ’
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148 N-(5-clo-6-(diflometoxy)pyridin-3-yl)-N'-(3-flo-8-(1- 4451
metoxyetyl)-2-metylimidazo[1,2-b]pyridazin-7-yl)ure ’

149 N-(5-clo-6-(diflometoxy )pyridin-3-yl)-N'-(3-flo-8-(1- 445.1
metoxyetyl)-2-metylimidazo[ 1,2-b]pyridazin-7-yl)ure ’
N-(5-clo-6-(diflometoxy )pyridin-3-yl)-N'-(8- (2-

150 metoxypropan-2-yl)-2-metylimidazo[1,2-b]pyridazin-7- 441,1
ylure

151 N-(5-clo-6-(2H-1,2,3-triazol-2-yl)pyridin-3-y1)-N'-(8- 413.9
(1-metoxyetyl)imidazo[1,2-b]pyridazin-7-yl)ure ’
N-(8-(1-metoxyetyl)imidazo[1,2-b]pyridazin-7-yl)-N'-

152 (6-(2H-1,2,3-triazol-2-y1)-5-(triflometyl)pyridin-3- 4479
yl)ure :

153 N-(8-(2-clophenyl)imidazo[1,2-b]pyridazin-7-yl)-N'- 400.1
(2,4-diflophenyl)ure ’

154 I/\’I‘-(8—71(_2-c‘l_oplA1-e-:.nX{)1Am1dazo[ 1,2-b]pyridazin-7-yl)-N'- HCI 400.1
(2,4-diflophenyl)ure

Bang 1-12

155 N-(3-clo-8-(2-clophenyl)imidazo[1,2-b]pyridazin-7-yl)- 434.0
N'-(2,4-diflophenyl)ure ’

156 N-(2-clo-8-(dimetylamino)imidazo[1,2-b]pyridazin-7- 355.0
y1)-N'-(5-xyanopyridin-3-yl)ure ’
N-(2-clo-8-xyclopropylimidazo[1,2-b]pyridazin-7-yl)-

157 . . g 351,9
N'-(5-xyanopyridin-3-yl)ure
N-(2-clo-8-etylimidazo[1,2-b]pyridazin-7-yl)-N'-

158 .o 339.9
(5-xyanopyridin-3-yl)ure
N-(8-(butan-2-yl)-2-cloimidazo[1,2-b]pyridazin-7-yl)-

159 \ 1 367,9
N'-(5-xyanopyridin-3-yl)ure

160 N-(8-(butan-2-yl)-2-cloimidazo[1,2-b]pyridazin-7-yl)- 444.0
N'-(5-clo-6-(1H-1,2,3-triazol-1-yl)pyridin-3-yl)ure ’

161 N-(8-(butan-2-yl)-2-cloimidazo[1,2-b]pyridazin-7-yl)- 444.0
N'-(5-clo-6-(2H-1,2,3-triazol-2-yl)pyridin-3-yl)ure ’
N-(8-(butan-2-yl)-2-cloimidazo[1,2-b]pyridazin-7-yl)-

162 N'-(6-(2H-1,2,3-triazol-2-yl)-5-(triflometyl)pyridin-3- 478,1
yl)ure
N-(8-(butan-2-yl)-2-cloimidazo[1,2-b]pyridazin-7-yl)-

163 N'-(6-(1H-1,2,3-triazol-1-yl)-5-(triflometyl)pyridin-3- 478,1
yl)ure

164 N-(8-(butan-2-yl)-2-cloimidazo[1,2-b]pyridazin-7-yl)- 414.0

| N'-(1-metyl-3-(triflometyl)- 1H-pyrazol-5-yl)ure ’

165 N-(8-(butan-2-yl)-2-cloimidazo[1,2-b]pyridazin-7-yl)- 373.1
N'-(3-xyano-1-metyl-1H-pyrazol-5-yl)ure ’
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166

N-(8-(butan-2-yl)-2-cloimidazo[1,2-b]pyridazin-7-y1)-
N'-(5-xyano-6-(2H-1,2,3-triazol-2-yl)pyridin-3-yl)ure

435,0

167

N-(8-(butan-2-yl)-2-cloimidazo[1,2-b]pyridazin-7-yl)-
N'-(5-xyano-6-(2H-1,2,3-triazol-2-yl)pyridin-3-yl)ure

435,1

168

N-(8-(butan-2-yl)-2-cloimidazo[1,2-b]pyridazin-7-yl)-
N'-(5-xyano-6-(2H-1,2,3-triazol-2-yl)pyridin-3-yl)ure

435,1

Bang 1-13

169

N-(8-(butan-2-yl)-2-cloimidazo[ 1,2-b]pyridazin-7-yl)-
N'-(3-(diflometoxy)-1-metyl-1H-pyrazol-5-yl)ure

412,1

170

N-(8-(butan-2-yl)-2-cloimidazo[1,2-b]pyridazin-7-yl)-
N'-(3-clo-1-metyl-1H-pyrazol-5-yl)ure

380,1

171

N-(2-clo-8-(1,1,1-triflopropan-2-yl)imidazo[ 1,2-
b]pyridazin-7-yl)-N'-(5-xyanopyridin-3-yl)ure

408,0

172

N-(2-clo-8-(1,1,1-triflopropan-2-yl)imidazo[1,2-
b]pyridazin-7-y1)-N'-(3-xyano-1-metyl-1H-pyrazol-5-
yDure

411,1

173

N-(5-clo-6-(diflometoxy)pyridin-3-yl)-N'-(2-clo-8-
(1,1,1-triflopropan-2-yl)imidazo[ 1,2-b]pyridazin-7-
ylure

483,0

174

N-(2-clo-8-(1,1,1-triflopropan-2-yl)imidazo[ 1,2-
b]pyridazin-7-y1)-N'-(6-(2H-1,2,3-triazol-2-yl)-5-
(triflometyl)pyridin-3-yl)ure

518,1

175

N-(2-clo-8-(1,1,1-triflopropan-2-yl)imidazo[ 1,2-
b]pyridazin-7-y1)-N'-(5-xyano-6-(2H-1,2,3-triazol-2-
yDpyridin-3-yl)ure

475,1

176

N-(5-clo-6-metoxypyridin-3-y1)-N'-(2-clo-8-(1,1,1-
triflopropan-2-yl)imidazo[ 1,2-b]pyridazin-7-yl)ure

447,0

177

N-(2-clo-8-(1,1,1-triflopropan-2-yl)imidazo[ 1,2-
b]pyridazin-7-yl)-N'-(1-metyl-3-(triflometyl)-1H-
pyrazol-5-yl)ure

454.0

178

N-(2-clo-8-(1,1,1-triflopropan-2-yl)imidazo[1,2-
b]pyridazin-7-yl)-N'-(3-(diflometoxy)-1-metyl-1H-
pyrazol-5-yl)ure

452,0

179

N-(5-clo-6-(2H-1,2,3-triazol-2-yl)pyridin-3-yl)-N'-(2-
clo-8-(1,1,1-triflopropan-2-yl)imidazo[ 1,2-b]pyridazin-
7-ylure

484,0

180

N-(3-clo-1-metyl-1H-pyrazol-5-y1)-N'-(2-clo-8-(1,1,1-
triflopropan-2-yl)imidazo[1,2-b]pyridazin-7-yl)ure

419.9

181

N-(2-clo-8-(1-hydroxyetyl)imidazo[1,2-b]pyridazin-7-
y1)-N'-(2,4-diflophenyl)ure

368,0

182

N-(2-clo-8-(1-metoxypropan-2-yl)imidazo[1,2-
b]pyridazin-7-yl)-N'-(5-xyanopyridin-3-yl)ure

HCOO

384,0
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Bang 1-14

183 N-(2-clo-8-(3-clo-1-metyl-1H-pyrazol-4-yl)imidazo[1,2- HCOO 478 1
b]pyridazin-7-y1)-N'-(5-xyanopyridin-3-ylure H ’

184 N-(2-clo-8-(3-clo-1-metyl-1H-pyrazol-4-yl)imidazo[1,2- 458.0
b]pyridazin-7-yl)-N'-(5-xyano-6-metoxypyridin-3 -yl)ure ’

185 N-(2-clo-8-(3-clo-1-metyl-1H-pyrazol-4-yl)imidazo[ 1,2- 466.9
b]pyridazin-7-yl)-N'-(5-clo-6-metoxypyridin-3-ylure ’

186 N-(1-Metyl-3-(triflometyl)- 1H-pyrazol-5-y1)-N'-(8- 366.0
(propan-2-yl)imidazo[1,2-b]pyridazin-7-yl)ure ’

187 N-(6-metoxy-4-(1-metoxyetyl)-1,5-naphtyridin-3 -yD)- 425.1
N'-(1-metyl-3-(triflometyl)-1H-pyrazol-5-yl)ure ’
N-(6-metoxy-4-(1-metoxyetyl)-1,5-naphtyridin-3-yl)-

188 N'-(6-(2H-1,2,3-triazol-2-y1)-5-(triflometyl)pyridin-3- 489,1
yl)ure
N-(5-clo-6-(2H-1,2,3-triazol-2-yl)pyridin-3-y1)-N'-

189 (6-metoxy-4-(1-metoxyetyl)-1,5-naphtyridin-3- 455,1
ylure

190 N-(5-clo-6-(diflometoxy)pyridin-3 -y1)-N'-(6-metoxy-4- 4540
(1-metoxyetyl)-1,5-naphtyridin-3-ylure ’

191 N-(5-xyano-6-(2H-1,2,3-triazol-2-yl)pyridin-3 -yl)-N'- 446.2
(6-metoxy-4-(1-metoxyetyl)-1,5 -naphtyridin-3-yl)ure ’

192 N-(5-clo-6-(diflometoxy)pyridin-3-y1)-N'-(4-(1- 490 1
metoxyetyl)-6-(triflometyl)-1,5-naphtyridin-3-yl)ure ’
N-(4-(1-metoxyetyl)-6-(triflometyl)-1,5 -naphtyridin-3-

193 y1)-N'-(6-(2H-1,2,3 -triazol-2-yl)-5-(triflometyl)pyridin- 525,1
3-ylure

194 N-(5-clo-6-(2H-1,2,3-triazol-2-yD)pyridin-3 -y1)-N'-(4- 491.1
(1-metoxyetyl)-6-(triflometyl)-1,5-naphtyridin-3 -yl)ure ’

195 N-(4-(1-metoxyetyl)-6-(triflomety])-1,5 -naphtyridin-3- 461.1
y1)-N'-(1-metyl-3-(triflometyl)-1H-pyrazol-5 -yl)ure ’
N-(5-xyano-6-(2H-1,2,3-triazol-2-yl)pyridin-3-y1)-N'-

196 (4-(1-metoxyetyl)-6-(triflometyl)-1 ,5-naphtyridin-3- 482,1
yl)ure

Bang 1-15

N-(5-xyano-6-(2H-1,2,3-triazol-2-yl)pyridin-3-yl)-N'-

197 (4-(1-metoxyetyl)-6-(triflometyl)-1,5-naphtyridin-3- 484.,1
yl)ure
N-(5-xyano-6-(2H-1,2,3-triazol-2-yD)pyridin-3 -yl)-N'-

198 (4-(1-metoxyetyl)-6-(triflometyl)-1 ,5-naphtyridin-3- 4841
ylure
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199 N-(5-clo-6-(diflometoxy )pyridin-3-yl)-N'-(4-(1- 4241
metoxyetyl)-1,5-naphtyridin-3-yl)ure ’

200 N-(5-clo-6-(2H-1,2,3-triazol-2-yl)pyridin-3-y1)-N'- 4251
(4-(1-metoxyetyl)-1,5-naphtyridin-3-yl)ure ’

201 N-(4-(1-metoxyetyl)-1,5-naphtyridin-3-yl)-N'-(6-(2H- 4599
1,2,3-triazol-2-yl)-5-(triflometyl)pyridin-3-yl)ure ’

202 N-(6-clo-4-(1-etoxyetyl)-1,5-naphtyridin-3-yl)-N'-(6- 506.8
(2H-1,2,3-triazol-2-y1)-5-(triflometyl)pyridin-3-yl)ure ’
N-(6-(diflometyl)-4-(1-metoxyetyl)-1,5-naphtyridin-3-

203 y1)-N'-(6-(2H-1,2,3-triazol-2-y1)-5-(triflometyl)pyridin- 509,2
3-yDure
N-(6-etyl-4-(1-metoxyetyl)-1,5-naphtyridin-3-yl)-N'-

204 (6-(2H-1,2,3-triazol-2-y1)-5-(triflometyl)pyridin-3- 487,2

' yl)ure
N-(6-etyl-4-(1-metoxyetyl)-1,5-naphtyridin-3-y1)-N'-

205 (6-(2H-1,2,3-triazol-2-yl)-5-(triflometyl)pyridin-3- 4872
yl)ure
N-(6-clo-4-(2-metoxypropan-2-yl)-1,5-naphtyridin-3-

206 y1)-N'-(6-(2H-1,2,3-triazol-2-y1)-5-(triflometyl)pyridin- 507,2
3-ylure

207 N-(6-clo-4-(propan-2-yl)-1,5-naphtyridin-3-y1)-N'-(6- 476.9
(2H-1,2,3-triazol-2-yl)-5-(triflometyl)pyridin-3-yl)ure ’

208 N-(6-clo-4-(propan-2-yl)-1,5-naphtyridin-3-y1)-N'-(3- 4092
(1,1-difloetyl)-1-metyl-1H-pyrazol-5-yl)ure ’

209 N-(6-clo-4-(propan-2-yl)-1,5-naphtyridin-3-yI)-N'- 477 1
(3-metyl-1-(2,2,2-trifloetyl)-1H-pyrazol-5-yl)ure ’

210 N-(6-clo-4-(propan-2-yl)-1,5-naphtyridin-3-y1)-N'- 179 1
(5-(diflometyl)-6-metoxypyridin-3-yl)ure ’

Bang 1-16

211 N-(6-clo-4-(propan-2-yl)-1,5-naphtyridin-3-yl)-N'- 4411
(1-(propan-2-yl)-3-(triflometyl)-1H-pyrazol-5-yl)ure ’

212 N-(6-clo-4-(propan-2-yl)-1,5-naphtyridin-3-yl)- 3839
N'-(3,3-difloxyclohexyl)ure ’

13 N-(6-clo-4-(propan-2-yl)-1,5-naphtyridin-3-yl)- 415.1
N'-(3-(triflometyl)xyclohexyl)ure ’
N-(6-clo-4-(propan-2-yl)-1,5-naphtyridin-3-yl)-

214 N'-(5-clo-6-(2H-1,2,3-triazol-2-yl)pyridin-3- 4431
ylyure

215 N-(6-clo-4-(propan-2-yl)-1,5-naphtyridin-3-yl)- 409.9
N'-(2-(triflometyl)pyridin-4-yl)ure ’

216 N-(6-clo-4-(propan-2-yl)-1,5-naphtyridin-3-yl)- 366.9
N'-(2-xyanopyridin-4-yl)ure ’
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217 N-(S-clo-6-(diﬂometoxy)PyFidin-3 -yl)-N'-(6-clo-4- 441.9
(propan-2-yl)-1,5-naphtyridin-3-yl)ure ’
218 N-(6-clo.-4-(propan—2-:y1.)- 1,5-naphtyridin-3-yl)- 409.9
N'-(5-(triflometyl)pyridin-3-yl)ure ’
219 N-(6-clo~4—(propan.-2-yl)- 1 ,S-naph'tyridin-.’) -yl)- 439.9
N'-(6-metoxy-5-(triflometyl)pyridin-3-yl)ure ’
20| N Emopyrdnsatue
21 N—(6-clo-4-(pr0pan—_2-yl)- 1 ,5-naphtyridin—3-yl)- 473 8
N'-(5-clo-6-(2,2,2-trifloetoxy)pyridin-3-yl)ure ’
299 N-(6-010.-4-(propan-2?y.1)- 1,5-naphtyridin-3-yl)- 390 1
N'-(2-(diflometyl)pyridin-4-yl)ure ’
293 N-(6-010.-4-(propan-2-y.l)-. 1,5-naphtyridin-3-yl)- 408.1
N'-(2-(diflometoxy)pyridin-4-yl)ure ’
294 N-(S-cl0-6-(_diﬂomety_l)pyridin—3 -yl)-N'-(6-clo-4- 4961
(propan-2-yl)-1,5-naphtyridin-3-yl)ure ’
Béng 1-17
295 N-(6-clo-4-(propan—2-yl)- 1 ,5-naphtyridin-3-yl)- 380.9
N'-(2-xyano-5-metylpyridin-4-yl)ure ’
296 N-(6-clo-4-(propan-2-yl)-1,5-naphtyridin-3-yl)- 380.9
N'-(2-xyano-6-metylpyridin-4-yl)ure ’
297 N—(6-clo-4-(propan-2-yl?- 1 ,5-naphtyridin-3-yl)- 3809
N'-(2-xyano-3-metylpyridin-4-yl)ure ’
278 N—(6-clo-4-(prop§n-2-yl)- 1 ,S-Qaphtyridin-.%-yl)- 124 1
N'-(5-metyl-2-(triflometyl)pyridin-4-yl)ure ’
299 N-(6-clo-4-(propgn—2-y1)- 1 ,5—1?a1.3htyridin-3-yl)- 494.0
N'-(2-metyl-5-(triflometyl)pyridin-3-yl)ure ’
230 N-(6-clo-4-(propan-2-yl)- 1 ,S-naphtyrid'%n?3 -yD)-N'- 4779
(6-(1H-tetrazol-5-yl)-5-(triflometyl)pyridin-3-yl)ure ’
731 N—(S-brom-2-(triﬂometyl)-p}fridin-4-y1)-N’-(6-c10-4- 4877
(propan-2-yl)-1,5-naphtyridin-3-yl)ure ’
239 N—(6-clo-4-(pr_opan-2-yl)- 1 ,.5 -.naphtyridin-?»-yl)- 4279
N'-(5-flo-2-(triflometyl)pyridin-4-yl)ure ’
733 N-(6—clo-4-(pr9pan-2-y1)- 1 ,:5-_r1aphtyridin-3 -yl)- 443.9
N'-(5-clo-2-(triflometyl)pyridin-4-yl)ure ’
N-(6-clo-4-(propan-2-yl)-1,5-naphtyridin-3-yl)-N'-
234 (2-metyl-6-(2H-1,2,3-triazol-2-yl)-5- 490,9
(triflometyl)pyridin-3-yl)ure
935 N-(6-'clo-4-(propag-2-yl)- 1,5 -na‘pl_qtyridin-3 -yl)- 453.9
N'-(5-clo-6-(pyrimidin-2-yl)pyridin-3-yl)ure ’
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236

N-(6-clo-4-(propan-2-yl)-1,5-naphtyridin-3-y1)-N'-(6-
(1-metyl-1H-tetrazol-5-yl)-5-(triflometyl)pyridin-3-
ylure

491,9

237

N-(6-clo-4-(propan-2-yl)-1,5-naphtyridin-3-y1)-N'(6-
(2-metyl-2H-tetrazol-5-yl1)-5-(triflometyl)pyridin-3-
yl)ure

491,9

238

N-(5-clo-6-(diflometoxy)-2-metylpyridin-3-y1)-N'-(6-
clo-4-(propan-2-yl)-1,5-naphtyridin-3-yl)ure

454,1

Bang 1-18

239

N-(5-clo-2-metyl-6-(2H-1,2,3-triazol-2-yl)pyridin-3-
y1)-N'-(6-clo-4-(propan-2-y1)-1,5-naphtyridin-3-yl)ure

457,1

240

N-(6-clo-4-(propan-2-yl)-1,5-naphtyridin-3-yl)-N'-
(2-metoxy-5-(triflometyl)pyridin-3-yl)ure

438,1

241

N-(4-(propan-2-yl)-1,5-naphtyridin-3-yl)-N'-(6-(2H-
1,2,3-triazol-2-yl)-5-(triflometyl)pyridin-3-yl)ure

4432

242

N-(5-clo-6-(2H-1,2,3-triazol-2-yl)pyridin-3-yl)-N'-
(4-(propan-2-yl)-1,5-naphtyridin-3-yl)ure

409,1

243

N-(6-metyl-4-(propan-2-yl)-1,5-naphtyridin-3-y1)-N'-(6-
(2H-1,2,3-triazol-2-yl)-5-(triflometyl)pyridin-3-yl)ure

456,9

244

N-(5-clo-6-(2H-1,2,3-triazol-2-yl)pyridin-3-yl)-N'-(6-
metyl-4-(propan-2-yl)-1,5-naphtyridin-3-yl)ure

4229

245

N-(5-clo-6-(diflometoxy)pyridin-3-yl)-N'-(6-metyl-4-
(propan-2-yl)-1,5-naphtyridin-3-yl)ure

422,0

246

N-(2-xyano-5-metylpyridin-4-y1)-N'-(6-metyl-4-
(propan-2-yl)-1,5-naphtyridin-3-yl)ure

361,1

247

N-(6-(2,2-difloetoxy)-4-(propan-2-yl)-1,5-naphtyridin-
3-y)-N'-(6-(2H-1,2,3-triazol-2-yl)-5- '
(triflometyl)pyridin-3-yl)ure

522.9

248

N-(6-(diflometoxy)-4-(propan-2-yl)-1,5-naphtyridin-3-
yD)-N'-(6-(2H-1,2,3-triazol-2-yl)-5-
(triflometyl)pyridin-3-yl)ure

508.9

249

N-(6-(metoxymetyl)-4-(propan-2-yl)-1,5-naphtyridin-
3-y])-N'-(6-(2H-1,2,3-triazol-2-yl)-5-
(triflometyl)pyridin-3-yl)ure

487,1

250

N-(6-{((4-metoxyphenyl)metoxy)metyl}-4-
(propan-2-yl)-1,5-naphtyridin-3-yl)-N'-(6-(2H-
1,2,3-triazol-2-yl)-5-(triflometyl)pyridin-3-yl)ure

593,2

251

N-(6-(hydroxymetyl)-4-(propan-2-yl)-1,5-naphtyridin-
3-y])-N'-(6-(2H-1,2,3-triazol-2-yl)-5-
(triflometyl)pyridin-3-yl)ure

473,2

252

N-(4-(2-clophenyl)-1,5-naphtyridin-3-y1)-N'-
(2,4-diflophenyl)ure

411,1
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Béang 1-19

953 N-(2-clo-8-(2-clophenyl)imidazo[1,2-b]pyridazin-7-yl)- 434.0
N'-(2,4-diflophenyl)ure ’

254 N-(4-(2-clophenyl)-1,6-naphtyridin-3-yl)-N'- 411.1
(2,4-diflophenyl)ure ’
N-(5-metoxy-4-(1-metoxyetyl)-1,6-naphtyridin-3-yl)-

255 N'-(6-(2H-1,2,3-triazol-2-yl)-5-(triflometyl)pyridin-3- 487,1
ylure
N-(5-clo-6-(2H-1,2,3-triazol-2-yl)pyridin-3-yl)-N'-

256 (5-metoxy-4-(1-metoxyetyl)-1,6-naphtyridin-3- 453,1
yl)ure

257 N-(5-xyanopyridin-3-yl)-N'-(5-metoxy-4-(1- 377 1
metoxyetyl)-1,6-naphtyridin-3-yl)ure ’

258 N-(5-clo-4-(1-metoxyetyl)-1,6-naphtyridin-3-y1)-N'- 4570
(5-clo-6-(2H-1,2,3-triazol-2-yl)pyridin-3-yl)ure ’

250 N-(5-clo-6-(diflometoxy)pyridin-3-y1)-N'-(5-metyl-4- 4279
(propan-2-yl)-1,6-naphtyridin-3-yl)ure ’

260 N-(5-clo-6-(diflometoxy)pyridin-3-yl)-N'-(4-(1- 438.1
metoxyetyl)-5-metyl-1,6-naphtyridin-3-yl)ure ’
N-(4-(1-metoxyetyl)-5-metyl-1,6-naphtyridin-3-yl)-N'-

261 (6-(2H-1,2,3-triazol-2-yl)-5-(triflometyl)pyridin-3- 473,2
yl)ure
N-(4-(1-metoxyetyl)-5-metyl-1,6-naphtyridin-3-yl)-N'-

262 (6-(2H-1,2,3-triazol-2-yl)-5-(triflometyl)pyridin-3- 473,2
yl)ure
N-(4-(1-metoxyetyl)-5-metyl-1,6-naphtyridin-3-y1)-N'-

263 (6-(2H-1,2,3-triazol-2-yl)-5-(triflometyl)pyridin-3- 4732
yl)ure

264 N-(5-clo-6-(2H-1,2,3-triazol-2-yl)pyridin-3-yl)-N'- 439 1
(4-(1-metoxyetyl)-5-metyl-1,6-naphtyridin-3-yl)ure ’

265 N-(5-clo-6-(2H-1,2,3-triazol-2-yl)pyridin-3-yl)-N'- 439 1
(4-(1-metoxyetyl)-5-metyl-1,6-naphtyridin-3-yl)ure ’

266 N-(5-clo-6-(2H-1,2,3-triazol-2-yl)pyridin-3-yl)-N'- 439 1
(4-(1-metoxyetyl)-5-metyl-1,6-naphtyridin-3-yl)ure ’

Bang 1-20

N-(5-clo-6-(2H-1,2,3-triazol-2-yl)pyridin-3-yl)-N'-(4-

267 (1-metoxyetyl)-5-metyl-6-0x0-5,6-dihydro-1,5- 455,2
naphtyridin-3-yl)ure
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N-(4-(1-metoxyetyl)-5-metyl-6-o0xo0-3,6-

268 dihydro-1,5-naphtyridin-3-y1)-N'-(6-(2H-1,2,3- 489.2
triazol-2-yl)-5-(triflometyl)pyridin-3-yl)ure
N-(4-(1-metoxyetyl)-5-metyl-6-0x0-5,6-

269 dihydro-1,5-naphtyridin-3-y1)-N'-(6-(2H-1,2,3- 489,2
triazol-2-y1)-5-(triflometyl)pyridin-3-yl)ure

270 N-(5-clo-6-metoxypyridin-3-y1)-N'-(4-(1-metoxyetyl)-6- 418,0

metyl-5-0x0-5,6-dihydro-1,6-naphtyridin-3-ylure

Vi du bao ché 1 (bao ché vién nang)

1) Hop chét cta vidu 1 30mg

2) Xenluloza dang bot min 10mg

3) Lactoza 19mg
4) Magie stearat Img
Téng 60mg

1), 2), 3) va 4) dugc tron va nap vao trong nang gelatin.

Vi du bao ché 2 (san xuat vién nén)

1) Hop chét ctia vi dy 1 30g
2) Lactoza 50g
3) Tinh bdt ngd 15g

4) Carboxymetyl xenluloza canxi
5) Magie stearat

Tbng ctia 1000 vién nén

44¢

lg
140g

Toan bd lugng cua cac thanh phanl), 2) va 3), va 30g cla thanh phan 4) dugc

nhao tron voi nude va 1am khé trong chan khong, tiép theo tao hat. 14g cta thanh phén

4) va 1g cla thanh phﬁn 5) duoc tron véi bot da duoc dinh c& hat nay, tiép theo tao vién

nén bing may dip vién. Theo cach nay, thu dugc 1000 vién nén, moi vién nén chira

30mg hop chét cta vi du 1.

Vi du thir nghiém 1

Diéu ché protein MALT1 ngudi tai t6 hop
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HCl ¢6 dd pH=8,0, 300mM NaCl, 5SmM DTT, 5U/ml benzonaza, 20mM imidazol, 10%
glyxerol va 0,1% NP-40, vigc si€u am dugc thuc hién béng cach sir dung Sonifier
(Branson). Chét long d3 nghién nay dugc ly tm (15300 x G, 30 phut, TOMY MX-301),
va phan ndi 1én trén thu duge duge cho di qua va hép thu trén cot Ni-NTA Superflow
(QIAGEN) da dugc lam can bang trude bang 50mM Tris-HCl c6 do pH=8,0, 300mM
NaCl, 5SmM DTT va 10% glyxerol, tiép theo rira giai trong chit dém chtta 50mM Tris-
HCI ¢6 dd pH=8,0, 300mM NaCl, 5SmM DTT, 10% glyxerol va 250mM imidazol. Hon
nita, qua trinh loc gel dugc thuc hién trén cot Superdex 200 pg di dugc lam can béng

truée bang dung dich dém chira 50mM Tris-HCI ¢6 dd pH=8,0, 150mM NaCl, SmM

2

DTT va 10% glyxerol dé thu hdi phan doan dich, va cac luong bang nhau ciia 50mM

>

Tris-HCI c6 d6 pH=8,0, 150mM NaCl, 5SmM DTT va 90% glyxerol dugc bd sung dé tao
ra protein MALT1 nguoi da duge tinh ché. Protein diéu ché dugc duge bao quan ¢ -
30°C, va phan cb protein ndy dugc do bing b kit thir nghiém protein BCA Protein
Assay Kit (PIERCE) bang cach st dung BSA lam chuén.

Po hoat tinh tc ché enzym MALT1

Dia tréng 384 16 (Greiner) duoc bd sung 2l dung dich hop chit duge lam loang
bang chit dém thir nghiém ((20mM HEPES (Dojin Laboratories), 10mM KCl1 (Wako
Pure Chemical Industries, Ltd.), 1,5mM MgCl, (Sigma-Aldrich), lmM EDTA (pH=8,0)
(Nippon Gene Co., Ltd.), 0,01% Triton X-100 (Sigma-Aldrich) va 1mM DTT (Wako
Pure Chemical Industries, Ltd.)). Sau d6, 2ul dung dich enzym MALT1 nguoi tai t6 hop
da tinh ché dugc bd sung, tiép theo G trong 60 phut ¢ nhi€t do trong phong. Hon hop
nay dugc bd sung 2ul dung dich co chét (75uM Ac-LRSR-AFC (SM Biochemicals),
20mM HEPES (Dojin Laboratories), 10mM KCl (Wako Pure Chemical Industries, Ltd.),
1,5mM MgCl, (Sigma-Aldrich), 1mM EDTA (pH=8,0) (Nippon Gene Co., Ltd.), 0,01%
Triton X-100 (Sigma-Aldrich) va 1mM DTT (Wako Pure Chemical Industries, Ltd.),
tiép theo 1 trong 60 phut ¢ nhiét do trong phong. Cac gié tri phat huynh quang & bude

song kich thich 400nm va budc séng phat xa 485nm ngay sau khi bd sung co chét va
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Trén gen MALT1 ngudi, phan g chubi polymeraza (poymerase chain reaction,
PCR) dugc thyc hién béng cach st dung GC-030-D09 (pENTR221/MALTI,
GeneCopoeia) lam khuon v6i cac doan mdi c6 enzym giG¢i han BamH I & dAu tan cling
N va enzym gi6i han Not I & dAu tan cong C dé tao ra dime MALT1 ngudi (340-789aa).
Trén gen khoa leuxin cua nam men GCN4, PCR duoc thyc hién béng cach st dung nim
men DNA 1am khuén véi cac doan mdi c6 enzym gi6i han Nde I & dau tan cing N, va
trinh tu lién két (GGAAGTGGCTCAGGTAGC (SEQ ID NO: 1)) va enzym gi6i han
BamH I & ddu tan ciing C dé tao ra ndm men GCN4 (251-281aa). Ca hai manh thu duge
duoc xu ly bang cac enzym giGi han, va dugc xen vao gitta Nde I va Not I cua vecto
pET28a (Novagen) dé tao ra vecto biéu hién protein MALT1 nguoi tai t6 hop
pET28a/His-LZ-hMALT1vl1 (340-789)-His.

Protein MALT1 ngudi t4i tb hop dugc didu ché bing bién doi plasmit biéu hién
duoc didu ché nhu & trén véi ECOS Competent E. coli BL21 (DE3) (Nippon Gene Co.,
Ltd.). Escherichia coli thu duoc bang cach bién d6i duge ciy vao trong 300ml mdi
truomg LB (1% trypton, 0,5% dich chiét nAm men, 0,5% natri clorua, 0,01% ampixillin)
va duoc nudi cdy & 30°C trong 16 gio. Dung dich nudi ciy thu dugc dugc cdy ghép vao
binh nudi ciy chira 61 mdi trudong lén men chinh (0,3% kali dihydro phosphat, 0,6%
dinatri hydro phosphat, 0,1% amoni clorua, 0,05% natri clorua, 0,024% magie sulfat,
0,01% chét chéng tao bot PE-L, 1,5% sorbitol, 1,5% axit casamino, 0,5% dich chiét nAm
men va 0,01% ampixillin), va viéc nudi ciy dugc bét dAu & 37°C, toc do thong khi bang
51/phut, va tbc d6 quay khi khudy tron bang 400 vong/phut (round per minute, rpm). Khi
do duc cua dung dich nuoi céy dat khoang 500 don vi Klett, nhiét do nudi céy dugc gidm
dén 16°C, va sau d6 isopropyl-p-D-thiogalactopyranosit (IPTG) dugc b sung dén ndng
d6 cubi cung bang 0,1mM. Hon nifa, vi¢c nudi cdy dugc thyc hién trong 16 gid dé gay
ra su biéu hién ctia protein MALT1 nguoi. Sau khi hoan thanh qua trinh nuoi chy, dung
dich nudi cdy dugc ly tim & 5000rpm trong 10 phut. Sau khi tao huyén phu Escherichia

coli biéu hién protein MALT1 nguoi thu duge trong dung dich dém chira 50mM Tris-
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sau phan Gng enzym duogc do bang bd doc dia Envision (PerkinElmer), va cac gia tri
phét huynh quang gia tdng boi phan ing enzym dwoc st dung dé tinh murc e ché (%).
Mitc ttc ché (%) dugc tinh theo gia tri khi khong bd sung enzym 13 100% va gid tri khi
khong bd sung hop chét 13 0%.

Céc két qua do hoat tinh trc ché enzym MALT1 dugc thé hién dudi day.

Béang 2
Vi du s6 Mirc Gic ché enzym MALT1 (%) & ndng do hop cht bang 3uM
1 104
2 99
3 101
4 111
5 99
6 108
7 98
8 94
9 99
22 104
31 103
35 105
36 101
59 95
66 99
133 99
173 99
255 97
261 98
269 99
270 94
Tix cac két qua nay, ngudi ta da chi ra rang hop chét theo sang ché co hoat tinh
tic ché enzym MALT1.
Vi du thit nghiém 2

Po hoat tinh chét &rc ché ting trudng bang cach st dung céc té bao OCI-Ly3

Céc té bao OCI-Ly3 dugc gieo trong moi trudng nudi chy té bao IMDM
(Fujifilm Wako Pure Chemical Corporation) chira 20% huyét thanh bao thai bo (FCS
(fetal calf serum), Thermo Fisher Scientific) va monothioglyxerol (Fujifilm Wako Pure

Chemical Corporation) d& & ndng d6 1,25 x 10° té bao/13 trén dia 96 16. Dung dich Titer-
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Glo té bao (Promega) dugc b sung vao té bio ma trong do hop chét thir nghiém khong

duge thém vao, tiép theo khudy trén & nhiét do trong phong trong 15 phut. Sau do, gia

tri phat quang dugc do béng thiét bi Envision (PerkinElmer) vao ngay gieo. Cac té bao

ma trong d6 hop chét thtr nghiém da dugc hoa tan trong dimetyl sulfoxit (Fujifilm Wako

Pure Chemical Corporation) duoc bd sung vao duge dé yén trong ti 1 CO2 (37°C) trong

6 ngdy. Sau do, gid tri phat quang dugc do theo cung mot céch. Mirc trc ché (%) ctia hop

chét thir nghiém 1én su tang truong té bao OCI-Ly3 dugc tinh bang cong thirc sau day.

Mitc e ché su ting trudng té bao (%) = (1 - (Gi4 tri phat quang vao ngay 6 cia

qua trinh xtr ly bang hop chét thir nghiém - Gi4 tri phét quang truéc khi xtr ly bang hop

chit thir nghiém)/(Gia tri phat quang vao ngay 6 khi khong bo sung hop chat - Gia tri

phét quang trudce khi xi 1y bang hop chit)) x 100

Cac két qua do cia muc e ché sy tang trudng té bao duoc thé hién dudi day.

Béang 3
Vi du sb Muc tc ché sy ting truéng té bao (%) & ndbng do hop chét bang
3uM
1 96
2 97
3 99
4 97
5 93
6 99
7 95
9 99
22 102
31 96
35 95
36 96
59 98
66 100
133 98
173 85
255 99
261 88
269 95
270 40
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Tir cac két qua ndy, ngudi ta da chira rang hop chét theo sang ché trc ché su

ting trudng té bao.
Vi du thir nghiém 3
Hiéu qua khéng u trén md hinh bénh ung thu mang té bao OCI-Ly3

Cac té bao u limphd té bao B té bao 16n rai rac OCI-Ly3 ¢ nguoi (DSMZ,
German Collection of Microorganisms and Cell Cultures) dugc tao huyén phu trong
dung dich Matrigel (BD Biosciences) : HBSS (Thermo Fisher Scientific)=1:1,val x
107 t& bao duoc ciy ghép dudi da vao trong bung ctia chudt nhét cai NOG (CLEA Japan,
Inc.). Puong kinh khéi u caa khéi u da duge ghép vao duoc do, va thé tich khéi u dugc
tinh bang cong thirc sau day.

Thé tich khéi u = truc chinh % truc phy x truc phu x (1/2)

Cic c4 thé v6i khdi u da duge ghép c6 thé tich khéi u bang khoang 120mm?
duogc chon, va 6 dong vat trén mdi nhém dugce st dung trong thir nghiém nay. Huyén
phu cua hop chét thir nghiém trong dung dich 0,5% metylxenluloza (Fujifilm Wako Pure
Chemical Corporation) dugc sit dung qua dudong miéng & lidu luong bang 10mg/kg
(10ml/kg) hai 1an trong 3 tuln. Thé tich khéi u dugc do vao ngay trudc khi bét dau sir
dung va mdi 3 dén 4 ngay theo thoi gian, va duong kinh khéi u duge do cudi cling vao
ngay sau khi két thuc st dung trong 21 ngdy dé tinh th8 tich khdi u. Su ting trudng khéi
u ctia nhom dugc st dung hop chét thir nghiém so v6i nhom d6i chung dugc tinh bang
cdng thirc sau ddy dudi dang ty 1€ tang thé tich khdi u trung binh T/C.

T/C = ((Thé tich khéi u sau thoi diém két thic st dung dbi voi nhém duoc st
dung hop chit thir nghiém - Thé tich khdi u vao ngay trude khi bat du st dung dbi véi
nhém duoc st dung hop chét thir nghiém)/(Thé tich khéi u sau thoi diém két thuc sir
dung d6i v6i nhém d6i ching - Thé tich khdi u vao ngay trude khi bat ddu st dung ddi
véi nhém ddi ching)) x 100

T/C ctia hop chét thir nghiém dugc thé hién dudi day.
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Bang 4
Vi du sb Liéu lugng (mg/kg) T/C (%)
1 10 13,4
2 10 2,0
3 10 38,7
4 10 433

khang u & cac md hinh ciy ghép duéi da bing céc t& bao u limphd té bao B té bao 16n
rai rac OCI-Ly3 & nguoi.

Kha ning ap dung cong nghiép

Tir c4c két qua ndy, ngudi ta dé chi ra rang hop chét theo sang ché c6 hidu qua

Hop chét theo sang ché c6 thé c6 tac dung trc ché MALT1 va dugc mong doi 12

¢6 thé dugc sit dung 1am thude dy phong hodc di€u tri bénh ung thu v.v..
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YEU CAU BAO HO
1. Hop chét duoc biéu dién boi cong thire (I):

@]
@\N/U\N/. (D
H H

(trong do:
Ala:

hoac 8y

R: 12 1) nguyén tir hydro, 2) nguyén tt halogen, 3) nhom xyano, 4) nhom Ci3
alkyl c6 thé dugc thé bang tir 1 dén 3 nguyén ti halogen, 5) nhom Ci.3 alkoxy, 6) nhom
Cs.6 xycloalkyl, hodc 7) nhom phenyl;

R, 12 1) nguyén tir hydro hodc 2) nguyén ti halogen;

Rs 1a 1) nhom Ci alkyl ¢o thé duge thé bang tir 1 ¢én 3 nhém thé duoc chon tir
nhém C1.; alkoxy, nhém hydroxyl va nguyén tir halogen, 2) nhom pyrazolyl c6 thé dugc
thé bang tir 1 dén 3 nhém thé duoc chon tir nhém Ci3 alkyl va nguyén tir halogen, 3)
nhém Cs. xycloalkyl, 4) nhém amin duoc thé hai lan bﬁng nhéom Ci.3 alkyl, hodc 5)
nhém phenyl c6 thé dugc thé bang tir 1 dén 3 nguyén tir halogen;

Rs va Re 12 1) nguyén tir hydro, 2) nguyén tir halogen, 3) nhém Ci3 alkyl c6 thé

duoc thé bang tir 1 dén 3 nhém thé dugc chon tir a) nhém hydroxyl, b) nhém Ci.3 alkoxy

114



53533 115/119

c6 thé duge thé bang nhom 4-metoxyphenyl va ¢) nguyén t halogen, hodc 4) nhom
C1.3 alkoxy c6 thé dugc thé bang tir 1 dén 3 nguyén tr halogen;

Rs, Ry va Ro 13 1) nhom Cis alkyl c6 thé dugc thé bang tir 1 dén 3 nhém Ci
alkoxy hodc 2) nhom phenyl c6 thé duoc thé bang tir 1 d&én 3 nguyén tir halogen;

Rs 12 nhom Ci3 alkyl; va

B la:

1) nhém phenyl c6 thé dugc thé bing tir 1 dén 3 nhom thé duge chon tir a)
nguyén tir halogen, b) nhém xyano, ¢) nhém Ci.3 alkoxy c6 thé dugc thé bang tir 1 dén
3 nguyén tir halogen, va d) nhom triazolyl,

2) nhém Ca.¢ xycloalkyl c6 thé duoc thé bing tir 1 dén 3 nhém thé duoc chon tir
a) nhom Cy.3 alkyl ¢co thé duoc thé bang tir 1 dén 3 nguyén t halogen va b) nguyén tr
halogen,

3) nhom pyridyl co thé dugc thé bang tur 1 dén 3 nhom thé dugc chon tir a)
nguyén tit halogen, b) nhém xyano, ¢) nhom Ci-3 alkyl c6 thé dugc thé bang tir 1 dén 3
nguyén tir halogen, d) nhém Ci-3 alkoxy ¢ thé duoc thé bang tir 1 dén 3 nhom thé dugc
chon tir nguyén tt halogen va nhom Ci-3 alkoxy, ¢) nhom pyrazolyl co thé dugc thé bing
tir 1 dén 3 nhém Cr.s alkyl, f) nhom imidazolyl c6 thé duge thé bang tir 1 dén 3 nhém
C1.3 alkyl, g) nhom triazolyl ¢6 thé duoc thé bang tir 1 dén 3 nhém C1.3 alkyl c6 thé dugce
thé bang tir 1 dén 3 nhom thé dugc chon tir nhém Ci-3 alkoxy va nguyén ti halogen, h)
nhém azetidinyl, i) nhom pyrolidonyl, j) nhém tetrazolyl 6 thé duoc thé bang tir 1 dén
3 nhém C1.3 alkyl, k) nhém pyrimidinyl, va 1) nhém oxazolyl,

4) nhom pyrazolyl cé thé dugc thé bang tir 1 dén 3 nhom thé dugc chon tir a)
nhém C1.3 alkyl ¢6 thé duge thé bang tir 1 dén 3 nguyén ti halogen, b) nhém Ci-3 alkoxy
c6 thé duoc thé bang tir 1 dén 3 nguyén tir halogen, ¢) nhom xyano, va d) nguyén ti
halogen, hodc

5) nhom imidazopyridyl c6 thé duoc thé bang tir 1 dén 3 nguyén tir halogen)

hodc mudi ciia n6, hodc dong tinh the, hydrat hodc solvat ctia no.
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2. Hop chét theo diém 1, trong d6 A la:

R
_N
‘z/\N\
R—
N Z

Rs

9
hodc mubi ctia n6, hoic dong tinh thé, hydrat hodc solvat cua no.

3. Hop chét theo diém 1, trong d6 A 1a:

Ry

hodc mudi cta n6, hodc dong tinh the, hydrat hodc solvat ctia no.

4. Hop chit theo diém 1, trong d6 A 1a:

R» N
R"X/\ ' ~ IN\
1 N= & X Z
hoac R4 N

R; 12 1) nguyén t& halogen hodc 2) nhém Ci.3 alkyl;

R: 13 nguyén tr hydro;

R; 13 nhém Cr. alkyl c6 thé dugc thé bing tir 1 dén 3 nhom Ci alkoxy;

R4 12 1) nguyén t& halogen hodc 2) nhém Ci.3 alkyl;

Rs 1a nhém Ci. alkyl ¢6 thé dugc thé bang tir 1 dén 3 nhom Ci3 alkoxy; va

B 14 nhém pyridyl c6 thé dugc thé bing tir 1 dén 3 nhém thé dugc chon tir a)
nguyén tr halogen, b) nhém xyano, ¢) nhém Ci3 alkyl ¢6 thé duoc thé bang tir 1 dén 3
nguyén ti halogen, d) nhém Ci-3 alkoxy co thé dugc thé bang tir 1 dén 3 nguyén ti
halogen, va e) nhém triazolyl,

hodc mubi ctia nd, hodc dong tinh thé, hydrat hodc solvat cda no.
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5. Hop chét theo diém 1, trong d6 hop chit nay 1a:
(S)-N-(S-clo-6-(diﬂometoxy)pyridin—3-yl)-N'-(8—(l-metoxyetyl)-Z-

metylimidazo[1,2-b]pyridazin-7-yl)ure,
(S)-N-(6-clo-4-(1-metoxyetyl)-1,5-naphtyridin-3 -yl)-N'-(6-(2H-1,2,3-triazol-2-

yl)-5-(triflometyl)pyridin-3-yl)ure,
(S)-N-(4-(1-metoxyetyl)-6-mety1—1,5-naphtyridin-3-yl)-N'-(6-(2H—1,2,3-

triazol-2-yl)-5-(triflometyl)pyridin-3-yl)ure,
(S)-N-(S-clo-6-(2H-1,2,3-triazol-Z-yl)pyridm-3-yl)-N'—(S-(1-met0xyety1)-2-

metylimidazo[1,2-b]pyridazin-7-yl)ure,
(S)-N-(5-xyano-6-(diflometoxy)pyridin-3-y1)-N'-(8-(1 -metoxyetyl)-2-

metylimidazo[1,2-b]pyridazin-7-yl)ure,
(S)-N-(8-(1-metoxyetyl)-2-metylimidazo[1,2-b]pyridazin—7-y1)-N'—(6—(2H-

1,2,3-triazol-2-yl)-5-(triflometyl)pyridin-3-yl)ure,
N-(5-clo-6-(2H-1,2,3-triazol-2-yl)pyridin-3 -y1)-N'-(8-(2-metoxypropan-2-yl)-

2-metylimidazo[ 1,2-b]pyridazin-7-yl)ure,
N-(S-clo-6-(diﬂometoxy)pyridin—3-yl)-N'-(2-clo-8-(pr0pan—2-yl)imidazo[1,2—

b]pyridazin-7-yl)ure, hodc
N-(5-clo-6-(2H-1,2,3-triazol-2-yl)pyridin-3 -yl)-N'-(2-metyl-8-(propan-2-

yl)imidazo[1,2-b]pyridazin-7-yl)ure,

hodc mudi ctia no, hodc d(“)ng tinh thé, hydrat hodc solvat ciia nd.

6. Hop chét theo diém 1, trong d6 hop chét nay 1a (S)-N-(5-clo-6-(diflometoxy)pyridin-

3-y1)-N'-(8-(1-metoxyetyl)-2-metylimidazo[1,2-b] pyridazin-7-yl)ure,

hodc mudi ctia nd, hodc déng tinh thé, hydrat hodc solvat cﬁa.né.

7. Hop chét theo diém 1, trong d6 hop chét nay 1a (S)-N-(6-clo-4-(1-metoxyetyl)-1,5-

naphtyridin-3-y1)-N'-(6-(2H-1,2,3-triazol-2-y1)-5 ~(triflometyl)pyridin-3-yl)ure,

hodc mudi cta nd, hodc dong tinh thé, hydrat hodc solvat cua no.
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8. (S)-N-(6-clo-4-(1-metoxyetyl)-1,5-naphtyridin-3-y1)-N'-(6-(2H-1,2,3 -triazol-2-yl)-5-
(triflometyl)pyridin-3-yl)ure, hodc mudi cta no.

9. Hop chét c6 cong thitc chu tao duéi day:

11. Thudc bao gdbm hop chit theo diém 1, hodic mudi ciia né, hodc ddng tinh thé, hydrat

hodc solvat ctia no.
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