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Linh vye ky thuét dwoc dé cap

Séng ché @& cap dén mot s6 hop chét pyridyl amit, cac phuong phap diéu ché
chuing, cac dugc phém chira ching dé diéu trj cac trang thai bénh, cac chung roi loan,

va céc tinh trang bénh do thu thé histamin H gay ra.
Tinh trang k§ thuit céa sing ché

Thu thé histamin Hz dugc m6 ta dAu tién 13 thu thé trude xi nap trong hé than
kinh trung wong (central nervous system-CNS) (Arrang, J.-M. va céac ddng tac gia,
Nature 1983, 302, 832-837), kiém so4t qua trinh tdng hop va giai phong histamin. Thu
thé histamin H; duoc biéu hién chi yéu trong hé than kinh trung wong ctia dong vt c6

vii (CNS), v6i mdt s6 biéu hién rat nho trong cdc md ngoai bi€n nhu co tron tinh mach.

Do d6, mdt vai dau hiéu cia cac chat dbi khéng histamin H3 va céc chét chu van
nguoc di dugce dua ra dua vao dugce ly dong vat va cac thir nghi¢ém khac véi céc chét
d6i khang histamin H3 da biét (vi du, thioperamit). (Xem: “The Histamin H3 Receptor-
A Target for New Drugs”, Leurs, R. va Timmerman, H., (Eds.), Elsevier, 1998;
Morisset, S. va céc ddng tac gia, Nature 2000, 408, 860-864.) Chiing bao gdm c4c tinh
trang bénh nhu céc ching 161 loan nhén thirc, cac ching rdi loan giéc ngu, cac ching

roi loan tdm than, va cac ching roi loan khéc.

Vi du, cac chét dbi khang histamin H3 d& dugc chiimg minh 1a c¢6 hoat tinh dugc
hoc lién quan dén mét vai triu chimg chinh cta bénh trim cam, bao gdm cac ching
161 loan giéc ngu (vi du, sy nhidu loan giéc ngu, sy mét moi, va ching ngu lim) va cac
kho khin vé nhén thtc (vi dy, suy yéu tri nhd va su tip trung), nhu dugc md ta trén
day. Xem tai liéu: Celanire, S. Drug Discovery Today 2005, 10(23/24), 1613-1627;
Hancock, A.A. Biochem. Pharmacol. 2006, 71, 1103-1113. 7
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Céc diazepanyl benzamit dugc thé dugc mé ta 1a céc chét d6i khang thu thé
histamin H3 trong Cong bd don sang ché qubc t& WO005/040144 (6/05/2005). Cac
pyridin dugc thé c6 cac tinh chit chdng tao mach dwgc mé ta trong Cong bb don sang
ché My 2004/0014744 (22/01/2004). Céc piperazin va diazepan duogc thé duge mo ta
1a céc chét didu bién thu thé histamin Hs trong Céng bd don sing ché quéc té
W003/004480 (16/01/2003). Tuy nhién, vin c6 nhu ciu v& cac chit diéu bién thu thé

histamin H3 tiém ning c6 c4c tinh chit dugc 1y mong muén.
Ban chit ky thuit ciia séing ché

Muc dich cua sang ché 14 tim ra hop chit pyridyl amit dugc thé méi dé sir dung
1am chét didu bién thu thé histamin H; c6 cac tinh chét duogc ly mong mudn, cling nhu

phuong phap didu ché va dugc phdm chira hop chit nay.

Mot sb chit din xut pyridyl amit nhét dinh dugc phat hién 13 c6 hoat tinh didu

bién thu thé histamin Hs.

Theo mot khia canh chung, séng ché dé cap dén hop chét c6 cong thic (I) sau
day:

trong do
R! 12 -Ci.4alkyl hodc xycloalkyl mdt vong no;
m 1a 1 hodc 2;
X 1a N hoac CH;
Y 1a N hoac CR?;
R®1a —H, —Z-Ar, -CH2NRPR®, -CN, -CO:C}4alkyl, -COH, hoic -CONRPRS;
trong d6 mdi RP va R® doc 1ap 12 -H hodc -Cisalkyl; va
R? 13 -H hoic —Z-Ar;

v6i diéu kién 13 mot trong s6 X va Y 1a N va mot trong s6 R? va R? 1a —Z-Ar;
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trong d6 Z 1a O hoac S; va

Ar 1a phenyl hodc nhom heteroaryl mét vong khong dugce thé hodic duoc thé bf‘?lng
mdt, hai hogc ba phén tir thé R3;

trong d6 mdi phén ttr thé R3 doc 1ap dugc chon tir nhém bao gém: halo, -C;-
salkyl, -OH, -OCjualkyl, -SCi-4alkyl, —=CN, -CONRR®, va -NO»;

trong d6 mdi RY va R ddc 1ap 14 -H hoic -Cisalkyl;
hozc mudi duge dung cia ching.

Trong mdt s6 phuong 4n, sang ché d& xut cac hop chit c6 cong thire (I):

o)
R1—Nr\ T YRy,
\__N N = an
o

trong d6
R! 13 -Cialkyl hodc xycloalkyl mot vong no;

mdi phén tir thé R? doc 1ap duge chon tir nhém bao gdém: halo, -Cisalkyl, -OH, -OC1-
salkyl, -SCialkyl, -CN, -CONRIR®, va -NOy;

trong d6 mdi RY va R® doc lap 14 -H hoiic -Cisalkyl; va
nla o0, 1, 2, hodc 3;
hoiic mudi duge dung ciia ching,

Trong mdt s phuong 4n, sang ché d& xut cac hop chit c6 cong thire (T11):
o)
R1—Nr\ | o | DRy,
\__N 7 _ (D)
0]

trong do
R! 14 -Cialkyl hodc xycloalkyl mot vong no;

mdi phin tir thé R3 doc 1ap duoc chon tir nhém bao gém: halo, -Ci4alkyl, -OH, -OCi.
salkyl, -SCialkyl, -CN, -CONRUR®, va -NO»;
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trong d6 mdi RY va Re ddc 14p 14 -H hoic -Cisalkyl; va
nlao, 1, 2, hoac 3;
hodc mudi dugce dung cta chung.

Theo khia canh chung khac, sang ché dé cap dén cac dugc phdm ma mdi dugc
phim chira: (a) lugng hitu hiéu hop chét ¢6 cong thic (I), hodc mubi duoc dung va (b)

ta dugc dugc dung.

Theo khia canh chung khac, sang ché @& cip dén cac hop chit c6 cong thic (I)
hoic cong thirc (II) hofic cic mudi dugc dung ciia ching, dé sir dung trong phuong
phép diéu tri cho bénh nhin mic bénh hodc dugce chin doan 1a méic bénh, chung roi
loan, hodc tinh trang bénh do hoat tinh thu thé histamin H; gy ra, bﬁng cach cho bénh

nhén dung lugng hitu hiéu hop chét c6 cdng thure (I), hodc mudi duge dung ciia ching.

Theo mot s6 phuong én dugc wu tién, bénh, ching r6i loan, hoic tinh trang
bénh duoc chon tir: cdc ching r6i loan nhan thirc, cic ching rdi loan giéc ngu, cac

ching rdi loan tdm than, va céc chimg rdi loan khéc.

Theo khia canh chung khac, sang ché d& cap dén cac phuong phép diéu ché cac

hop chit ¢ cong thire (I) hodic cong thirc (IT) hodc cac mudi dugc dung ciia ching.

Céc phuong 4n bd sung, cac ddu hiéu, va céc wu diém cta sang ché s& dugc hidu
15 trong phin mo ta chi tiét sau day va qua thuc té sang ché.
Mo ta chi tiét sing ché

Sang ché c6 thd dugc danh gia diy da hon boi viée tham khao phdn md ta sau
day, bao gdm phan chu giai thuat ngit va cac vi du kém theo. Nhu duge st dung trong
ban md ta ndy, cac thudt ngit "bao gdm", "chira" va “gdm” dugc sit dung trong ban md

ta nay theo nghia m@, khong bi gidi han.

Thuat nglr “alkyl” dé cap dén nhém alkyl mach théng hodc mach vong co tir 1
dén 12 nguyén tir cacbon trong mach. Vi du vé cic nhém alkyl bao gbém metyl (Me,
- nhém nay ciing dugc mé ta cdu tric bai /), etyl (Et), n-propyl, isopropyl, butyl,
isobutyl, sec-butyl, tert-butyl (tBu), pentyl, isopentyl, tert-pentyl, hexyl, isohexyl, va

c4c nhém ma Ngudi ¢6 trinh d6 trung binh trong linh vuc ndy va dua vao cac mo ta



26991

duoc dua ra trong ban mo ta niy s& dugc coi 14 twong duong v6i mét trong s6 vi du

néu trén.

Thuét ngit “xycloalkyl” d& cip dén cac vong cacbon no hoic no mot phén, mot
vong, da vong hop nhét, hodic da vong xoén, cso tir 3 dén 12 nguyén tir ctia vong trong
vong cacbon. Vi du minh hoa vé cic nhém xycloalkyl bao gdm cac nhém sau, dudi

dang cic nhém duoc lién két thich hop:

> 0.0.00 00000

D o> > A % w7

“Heteroxycloalkyl” @ cip dén ciu truc vong mét vong, hoic da vong hop nht,
duoc ndi cu, hoic vong x04dn ma ching no hodc no mgt phén va ¢6 tir 3 dén 12
nguyén tir ctia vong trong ciu tric vong dugc chon tir cic nguyén tir cacbon va nhiéu
hon ba nguyén tir khac loai dugc chon tir nito, oxy, va sulfur. C4u triic vong c6 thé tuy
y chira nhiéu hon hai nhém oxo trén nguyén tir cacbon hogc luu huynh cta vong. Céc

nhém minh hoa, ¢6 dang cic nhém duoc lién két thich hop, bao gdm:

H o]
[ ] @ [ j &/s S\ HNJ\NH NH ¢ 0 o)ko o
NA . SNA . ONH Qu AN
0 H H H o
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Thuét ngir “heteroaryl” d& cap dén cac di vong thom mot vong, hai vong hop
nhét, hoic da vong hop nhét (ciu triic vong c6 cic nguyén tir vong duge chon tir cac
nguyén tir cacbon va nhiéu hon bén nguyén tir khac loai dugc chon tir nito, oxy, va luu
huynh) c6 tir 3 dén 12 nguyén tir cia vong trong mdt di vong. Vi du minh hoa vé cac

nhém heteroaryl bao gdm cdc nhém sau, & dang cic nhém dwoc lién két thich hop:

N 0 s S | N
N . N NL LY N
A N\] | Ny rN\ X
/N, N/ ' N/ N/ . I _ N/ .

Ngudi c6 trinh d6 trung binh trong linh vuc s& nhan thdy ring cic loai nhém
xycloalkyl, heteroxycloalkyl, va heteroaryl dugc néu va minh hoa trén ddy khong phai

la day du, va céac loai khac nam trong pham vi cta cac thudt ngit ndy cling c6 thé duoc

chon.

Thuat ngit “halogen” 1a clorin, florin, bromo ho#c iodin. Thudt ngit “halo” la

clo, flo, brom hoéc iod.

Thuat ngit “dugc thé” c6 nghia 1a nhém hodc géc cu thé c6 mot hodc nhiéu phﬁn
tir thé. Thuat ngit "khong duoc thé" c6 nghia 12 nhém cu thé khong c6 phin tir thé.
Thuat ngit “tuy y duoc thé” c6 nghia 1a nhém cu thé khong dugc thé hoic dugc thé
bing mot hoic nhiéu phﬁn tr thé. Trong khi thuét ngit “dugc thé” dugc sir dung dé mo
ta hé cAu tric, su thé c6 nghia xdy ra & vi tri hod tri cho phép bét ky trong hé. Trong
truong hop nhém hodc gbc cu thé khong duge luu y 18 rang 1a tuy y duge thé hoic
dugc thé bing phin tir thé cu thé bit ky, nén hiéu ring nhém hoic gbc nhu viy l1a

khéng duoc thé.
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Cong thirc bat ky duge dua ra trong ban mé ta ndy 1a cac hop chit c6 cac chu
truc dugc md ta bdi cong thue cAu tao, cling nhu 1a mot sb bién hoic dang khac. Dic
biét, cac hop chit c6 cong thirc bit ky duoc néu trong ban mé ta nay c6 thé c6 cc tim
khong dbi ximg va do d6, ton tai cic dang chit ddng phin khéc nhau. Tét ca cac chét
ddng quang hoc va céc chit ddng phan 1ap thé ctia céc hop chét c6 cong thirc chung, va
cac hdn hop ctia ching, dugc coi 1a nim trong pham vi ca hop chit c6 cong thic niy.
Do d6, hop chat bit ky néu trong ban m6 ta ndy 13 dang rexemat, mot hogc nhiéu dang
chit d@dng phan d6i anh, mot hogc nhiéu dang chit ddng phan ddi quang, mot hodc
nhiéu dang ddng phan atrop, va cac hdn hop cia chiing. Ngoai ra, mot s6 chu tric c6
thd c6 nhu cac chit déng phan hinh hoc(vi du, cac chit ddng phén cis va trans), nhu
céc tautome, hodc cac chit ddng phan atrop. Hon nita, hop chit bat ky dugc néu trong
ban mb ta niy la bao gdm céc hydrat, cac solvat, va cac dang da hinh clia cac hop chit

nhur vay, va cac hdn hop ctia ching.

Hop chét bét ky néu trong ban md ta nay ciing 14 cac dang chua dugc danh diu
cling nhu céc dang dwoc danh diu ddng vi cia cac hop chét. Cac hop chit duge danh
diu ddng vi c6 cac chu tric dugc md ta bdi cac cong thirc dwgc néu trong ban mo ta
ndy, ngoai trir mot hodic nhidu nguyén tir dugc thay thé bdi nguyén tir c6 khdi lwong
nguyén tr hodc co s6 khbi duge chon. Vi du vé cac chét déng vi ma c6 thé duogc két
hop vao céc hop chit sang ché bao gdm cac chit déng vi ciia hydro, carbon, nito, oxy,
phospho, florin, va clorin, nhu 2H, *H, !'C, 3C, “C, BN, 130, 170, 3'P, 3P, ¥§, I8F,
36C1, 1251, Céac hop chit duoc danh ddu ddng vi nhu vay dugce st dung trong cac nghién
ctru chuyén hoa (t6t hon 13 véi 1C), cic nghién ctru dong hoc phan tmg (véi, vi du 2H
hoidc 3H), cac k¥ thuat phat hién hodc chup anh [nhu phuong phap chup X quang phat
pozitron (positron emission tomography-PET) hodc phuong phap chup X quang dugc
kiém soat bing may tinh phit xa mot photon (single-photon emission computed
tomography-SPECT)] bao gdm céc thir nghiém phan bd thube hozic chét nén trong mo,
hoic trong cic phuong phap didu tri phéng xa cho bénh nhan. Dic biét, cac hop chit
duge danh diu '8F hodic '1C ¢6 thé dugc wu tién dic biét cho cac nghién ctru PET hodc
SPECT. Ngoai ra, sy thay thé bing cac chit ddng vi ning nhu doteri (vi dy, 2H) ¢6 thé

tao ra mot sb loi ich chita bénh do d6 bén chuyén ho4 t6t hon, vi du lam ting thoi gian
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bao quan in vivo hodc lam giam nhu cdu lidu luong. N6i chung, cac hop chit dugc
danh du ddng vi theo sang ché va céc tién dugc chit cua ching c6 thé dugc didu ché
bﬁng cach thuc hién cic quy trinh dugc md ta trong céc so dd hoic trong cac vi du va
c4c phuong phap didu ché sau ddy boi viée thay thé cac chét phan tmg duge danh diu

ddng vi da c6 s&n cho c4c chit phan ing khong duoc danh ddu dong vi.

Khi @ cap dén hop chét bt ky néu trong ban mo ta nay, viéc lya chon nhém cu
thé tir danh sach céc loai c6 thé cho mdt bién cu thé khong c6 nghia 1a xdc dinh nhém
d6 cho bién nay khi xuét hién & chd khéac. Néi cach khac, khi bién xuit hién nhiéu hon
mot 14n, viée lya chon loai tir danh sach cu thé 1a doc 1ap v6i viéc lya chon loai cho

cung bién d6 & vi tri khac trong cong thirc.

Theo c4c phuong 4n dugc wu tién vé hop chét c6 cong thic (I), R! 1a metyl, etyl,
- propyl, isopropyl, butyl, sec-butyl, hodc tert-butyl. Theo céc phuong &n dugc wu ti€n
khac, R! 1a metyl ho#c isopropyl. Theo c4c phwong 4n dugc uu tién khac nita, R! 12

xyclopropyl, xyclobutyl, xyclopentyl, hodc xyclohexyl.

Theo cac phuong 4n dugc uu tién, m 1a 1. Theo cac phuong an dugc uu tién

khic, m 1a 2.

Theo c4c phuong 4n dugc wu tién, X 14 N, Y 1a CR?, va R? 1a —Z-Ar. Theo cac
phuong 4n duoc wu tién khic, X 1a CH, Y 1a N, va R? 1a —Z-Ar. Theo cac phuong 4n
dugc vu tién khac nita, X 13 N, Y 1a CR?, va R? is —H, where R? 13 —-Z-Ar.

Theo céc phuong 4n duge uu tién, R? 1 —-CN, —CONH,, hodc -CH2NHo>. Theo

cac phuong &4n dugc uvu tién khic, R? 1a -H.

Theo céc phuong 4an dugc wu tién, Z 1a O. Theo cic phuong 4n duoc uu tién

khac, Z 1a S.

Theo cac phuong 4n dugc wu tién, Ar 1a nhém phenyl, pyrrolyl, furanyl,
thiophenyl, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, pyridyl, pyrimidinyl,
hoic pyrazinyl, mdi nhém nay khéng duge thé hodc duoc thé bing mot, hai hoic ba
phén tir thé R3. Theo cac phuong 4n duge wu tién khac, Ar 1a nhom phenyl khong duoc

thé hodc duoc thé béng mot, hai hodc ba ph?m tr thé R3. Theo céc phuong an dugc uu
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tién khac nita, Ar 12 nhém 4-halophenyl. Theo cac phuong an duge uu tién khac, Ar 1a
phenyl, 3,4-diclophenyl, 4-metylsulfanylphenyl, 3-clophenyl, 3-flophenyl, 4-clo-3-
metylphenyl, 3-xyanophenyl, 4-clophenyl, 4-flophenyl, 3,4-diflophenyl, 2-flophenyl, 3-
clophenyl, 2,4-diflophenyl, 3,5-diclophenyl, 2,5-diflophenyl, 3,5-diflophenyl, 3-metyl-
4-metylsulfanylphenyl, hodc 3-pyridyl.

Theo céc phuong an dugc uu tién vé Cong thirc (I) va Cong thirc (IIT), R! 1a
xyclopropyl, xyclobutyl, xyclopentyl, hodc xyclohexyl.
Theo mot sb phuong an dugc uu tién, hop chét c6 cong thic (I) duge chon tir

nhém bao gom:

Vidu Tén hoa hoc
1 [6-(3,4-Diclo-phenoxy)-pyridin-3-yl]-(4-isopropyl-piperazin-1-yl)-metanon;
2 (4-Isopropyl-piperazin-1-yl)-[6-(pyridin-3-yloxy)-pyridin-3-yl]-metanon;

3 (4-Isopropyl-piperazin-1-yl)-[6-(4-metylsulfanyl-phenoxy)-pyridin-3-yl]-metanon;

4 [6-(3-Clo-phenoxy)-pyridin-3-yl]-(4-isopropyl-piperazin-1-yl)-metanon;

5 (4-Isopropyl-piperazin-1-yl)-(6-phenoxy-pyridin-3-yl)-metanon;

6 [6-(4-Clo-3-metyl-phenoxy)-pyridin-3-yl]-(4-isopropyl-piperazin-1-yl)-metanon;

7 3-[5-(4-Isopropyl-piperazin-1-carbonyl)-pyridin-2-yloxy]-benzonitril;

8 [6-(4-Clo-phenoxy)-pyridin-3-y1]-(4-isopropyl-piperazin-1-yl)-metanon;

(4-Xyclopropyl-[1,4]diazepan-1-yl)-[6-(3,4-diclo-phenoxy)-pyridin-3-yl]-

metanon;

10 [6-(4-Clo-phenoxy)-pyridin-3-yl]-(4-xyclopropyl-[1,4]diazepan-1-yl)-metanon;

11 3-[5-(4-Xyclopropyl-[1,4]diazepan-1-carbonyl)-pyridin-2-yloxy]-benzonitril;

. [6-(4-Clo-3-metyl-phenoxy)-pyridin-3-yl]-(4-xyclopropyl-[1,4]diazepan-1-yl)-
metanon;

13 (4-Xyclopropyl-[1,4]diazepan-1-yl)-(6-phenoxy-pyridin-3-yl)-metanon;

14 (4-Xyclobutyl-[1,4]diazepan-1-y1)-[6-(3,4-diclo-phenoxy)-pyridin-3-yl]-metanon;

-10-
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15 [6-(3,4-Diclo-phenoxy)-pyridin-3-yl]-(4-isopropyl-[1,4]diazepan-1-yl)-metanon;

16 [6-(4-Clo-3-metyl-phenoxy)-pyridin-3-yl]-(4-xyclobutyl-[ 1,4]diazepan-1-yl)-
metanon;

7 [6-(4-Clo-3-metyl-phenoxy)-pyridin-3-yl]-(4-isopropyl-[1,4]diazepan-1-y1)-
metanon;

18 (4-Xyclopropyl-[ 1,4]diazepan-1-yl)-[6-(4-flo-phenoxy)-pyridin-3-yl]-metanon;

19 (4-Xyclobutyl-[1,4]diazepan-1-y1)-[6-(4-flo-phenoxy)-pyridin-3-yl]-metanon;

20 3-[5-(4-Xyclobutyl-[1,4]diazepan-1-carbonyl)-pyridin-2-yloxy] -benzonitril;

21 (4-Xyclobutyl-[1,4]diazepan-1-yl)-(6-phenoxy-pyridin-3-yl)-metanon;

22 (4-Xyclopropyl-piperazin-1-yl)-[6-(4-flo-phenoxy)-pyridin-3-yl]-metanon;

23 [6-(3-Clo-phenoxy)-pyridin-3-yl]-(4-xyclopropyl-[1,4]diazepan-1-yl)-metanon;

24 [6-(3-Clo-phenoxy)-pyridin-3-yl]-(4-xyclobutyl-[ 1,4]diazepan-1-yl)-metanon;

25 [6-(4-Clo-phenoxy)-pyridin-3-yl]-(4-xyclobutyl-[1,4]diazepan-1-yl)-metanon;

26 (4-Xyclobutyl-[1,4]diazepan-1-yl)-[6-(3,4-diflo-phenoxy)-pyridin-3-yl]-metanon;

- (4-Xyclopropyl-[1,4]diazepan-1-yl)-[6-(3,4-diflo-phenoxy)-pyridin-3-yl]-
metanon;

28 [6-(3,4-Diflo-phenoxy)-pyridin-3-y1]-(4-isopropyl-piperazin-1-yl)-metanon;

29 (4-Xyclobutyl-[1,4]diazepan-1-yl)-[6-(2-flo-phenoxy)-pyridin-3-yl]-metanon;

30 (4-Xyclobutyl-[1,4]diazepan-1-yl)-[6-(2,4-diflo-phenoxy)-pyridin-3-yl]-metanon;

31 (4-Xyclopropyl-[1,4]diazepan-1-yl)-[6-(2-flo-phenoxy)-pyridin-3-yl]-metanon;

3 (4-Xyclopropyl-[1,4] diazepap- 1-yl)-[6-(2,4-diflo-phenoxy)-pyridin-3-yl]-
metanon;

33 (4-Xyclobutyl-[1,4]diazepan-1-y1)-[6-(3,5-diclo-phenoxy)-pyridin-3-yl]-metanon;

3 (4-Xyclopropyl-[1,4]diazepan-1-y1)-[6-(2,5-diflo-phenoxy)-pyridin-3-yl]-

metanon;
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(4-Xyclopropyl-[1,4]diazepan-1-yl)-[6-(3,5-diclo-phenoxy)-pyridin-3-yl]-

35
metanon;

36 (4-Xyclobutyl-[1,4]diazepan-1-y1)-[6-(3,5-diflo-phenoxy)-pyridin-3-yl]-metanon;

37 (4-Xyclopropyl-[1,4]diazepan-1-y1)-[6-(3-flo-phenoxy)-pyridin-3-yl]-metanon;

38 [6-(3-Flo-phenoxy)-pyridin-3-yl]-(4-isopropyl-[1,4]diazepan-1-yl)-metanon;

39 (4-Xyclobutyl-[1,4]diazepan-1-y1)-[6-(3-flo-phenoxy)-pyridin-3-yl]-metanon;

40 (4-Xyclobutyl-[1,4]diazepan-1-yl)-[6-(3-metyl-4-metylsulfanyl-phenoxy)-pyridin-

3-yl]-metanon;
a1 (4-Xyclopropyl-[1,4]diazepan-1-yl)-[6-(3-metyl-4-metylsulfanyl-phenoxy)-
pyridin-3-yl]-metanon;
0 (4-Isopropyl-[1,4]diazepan-1-yl)-[6-(3-metyl-4-metylsulfanyl-phenoxy)-pyridin-3-
yl]-metanon;

43 [6-(3,4-Diclo-phenoxy)-pyridin-2-yl]-(4-isopropyl-piperazin-1-yl)-metanon;

14 (4-Xyclopropyl-[1,4]diazepan-1-yl)-[6-(3,4-diclo-phenoxy)-pyridin-2-yl]-
metanon;

45 (4-Xyclobutyl-[1,4]diazepan-1-yl)-[6-(3,4-diclo-phenoxy)-pyridin-2-yl]-metanon;

46 [6-(3,4-Diclo-phenoxy)-pyridin-2-yl]-(4-isopropyl-[ 1,4]diazepan-1-yl)-metanon;

47 [6-(4-Clo-3-metyl-phenoxy)-pyridin-2-yl]-(4-xyclopropyl-[ 1,4]diazepan-1-yl)-
metanon;

48 [6-(4-Clo-3-metyl-phenoxy)-pyridin-2-yl]-(4-xyclobutyl-[1,4]diazepan-1-yl)-
metanon,;

49 [6-(4-Clo-3-metyl-phenoxy)-pyridin-2-yl]-(4-isopropyl-[ 1,4]diazepan-1-yl)-
metanon;

50 [5-(3,4-Diclo-phenoxy)-pyridin-2-yl]-(4-isopropyl-[ 1,4]diazepan-1-yl)-metanon;

51 (4-Xyclobutyl-[1,4]diazepan-1-yl)-[5-(3,4-diclo-phenoxy)-pyridin-2-yl]-metanon;

5 (4-Xyclopropyl-[1,4]diazepan-1-yl)-[5-(3,4-diclo-phenoxy)-pyridin-2-yl]-

metanon;
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53 3-(3,4-Diclo-phenoxy)-6-(4-isopropyl-piperazin-1-carbonyl)-pyridin-2-carbonitril;
54 Amit cua axit 3-(3,4-Diclo-phenoxy)-6-(4-isopropyl-piperazin-1-carbonyl)-
pyridin-2-carboxylic;
5 6-(4-Xyclopropyl-[1,4]diazepan-1-carbonyl)-3-(4-metylsulfanyl-phenoxy)-
pyridin-2-carbonitril;
56 6-(4-Xyclopropyl-[1,4]diazepan-1-carbonyl)-3-(pyridin-3-yloxy)-pyridin-2-
carbonitril;
57 3-(4-Clo-3-metyl-phenoxy)-6-(4-xyclopropyl-[ 1,4]diazepan-1-carbonyl)-pyridin-
2-carbonitril;
58 6-(4-Xyclopropyl-[1,4]diazepan-1-carbonyl)-3-(3,4-diclo-phenoxy)-pyridin-2-
carbonitril;
59 6-(4-Xyclopropyl-[1,4]diazepan-1-carbonyl)-3-(4-flo-phenoxy)-pyridin-2-
carbonitril;
60 6-(4-Xyclopropyl-[1,4]diazepan-1-carbonyl)-3-(3-flo-phenoxy)-pyridin-2-
carbonitril;
61 6-(4-Xyclopropyl-[1,4]diazepan-1-carbonyl)-3-(2-flo-phenoxy)-pyridin-2-
carbonitril;
6 Amit cua axit 6-(4-Xyclopropyl-[1,4]diazepan-1-carbonyl)-3-(4-metylsulfanyl-
phenoxy)-pyridin-2-carboxylic;
6 Amit cua axit 6-(4-Xyclopropyl-[1,4]diazepan-1-carbonyl)-3-(pyridin-3-yloxy)-
pyridin-2-carboxylic;
6 [6-Aminometyl-5-(3,4-diclo-phenoxy)-pyridin-2-yl]-(4-isopropyl-piperazin-1-yl)-
metanon;
65 (4-Xyclopentyl-[1,4]diazepan-1-yl)-(6-phenoxy-pyridin-3-yl)-metanon;
66 (4-Xyclopentyl-[1,4]diazepan-1-yl)-[6-(3,4-diclo-phenoxy)-pyridin-3-yl]-
metanon,;
67 (4-Xyclopentyl-[1,4]diazepan-1-yl)-[6-(4-flo-phenoxy)-pyridin-3-yl]-metanon;
68 [5-(4-Clo-phenoxy)-pyridin-2-yl]-(4-xyclobutyl-[1,4]diazepan-1-yl)-metanon;
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69 (4-Xyclobutyl-[1,4]diazepan-1-y1)-[ 5-(4-flo-phenoxy)-pyridin-2-yl]-metanon;

70 [5-(3-Clo-phenoxy)-pyridin-2-yl]-(4-xyclobutyl-[1,4]diazepan-1-yl)-metanon;

71 (4-Xyclobutyl-[1,4]diazepan-1-yl)-[5-(3-flo-phenoxy)-pyridin-2-yl]-metanon;

72 (4-Xyclobutyl-[1,4]diazepan-1-yl)- [5 -(2-flo-phenoxy)-pyridin-2-yl]-metanon;

73 [6-(2-Clo-phenoxy)-pyridin-3-yl]-(4-xyclobutyl-[ 1,4]diazepan-1-yl)-metanon;

74 (4-Xyclopentyl-piperazin-1-yl)-[6-(4-flo-phenoxy)-pyridin-3-yl]-metanon;

75 [6-(2-Clo-phenoxy)-pyridin-3-yl]-(4-isopropyl-piperazin-1-yl)-metanon;

76 [6-(2-Clo-phenoxy)-pyridin-3-yl]-(4-xyclopentyl-piperazin-1-yl)-metanon;

77 [6-(4-Clo-phenoxy)-pyridin-3-yl]-(4-xyclopentyl-piperazin-1-yl)-metanon;

78 (4-Xyclopentyl-piperazin-1-yl)-[6-(2-flo-phenoxy)-pyridin-3-yl]-metanon;

79 (4-Xyclobutyl-piperazin-1-yl)-[6-(4-flo-phenoxy)-pyridin-3-yl]-metanon;

80 [6-(4-Flo-phenoxy)-pyridin-3-yl]-(4-metyl-[1,4]diazepan-1-yl)-metanon;

81 6-(4-Xyclopropyl-[1,4]diazepan-1-carbonyl)-3-phenoxy-pyridin-2-carbonitril;

% 6-(4-Xyclobutyl-[1,4]diazepan-1-carbonyl)-3-(4-flo-phenoxy)-pyridin-2-

carbonitril;

83 (4-Xyclobutyl-[1,4]diazepan-1-yl)-[6-(4-flo-phenylsulfanyl)-pyridin-3-yl]-
metanon;

" (4-Xyclobutyl-[1,4]diazepan-1-yl)-[5-(4-flo-phenylsulfanyl)-pyridin-2-yl]-
metanon;

. [6-(4-Clo-phenylsulfanyl)-pyridin-3-yl]-(4-xyclobutyl-[1,4]diazepan-1-yl)-
metanon;

86 (4-Xyclobutyl-[1,4]diazepan-1-yl)-(6-phenylsulfanyl-pyridin-3-yl)-metanon;

%7 (4-Xyclopentyl-piperazin-1-yl)-[6-(3 -.metyl-4-metylsulfanyl-phenoxy) -pyridin-3-

yl]-metanon;
88 (4-Isopropyl-piperazin-1-yl)-[6-(3-metyl-4-metylsulfanyl-phenoxy)-pyridin-3-yl]-

metanon;
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89 [6-(4-Flo-phenoxy)-pyridin-3-yl]-(4-isopropyl-piperazin-1-yl)-metanon;

90 (4-Etyl-[1,4]diazepan-1-yl)-[6-(4-flo-phenoxy)-pyridin-3-yl]-metanon;

91 (4-Xyclobutyl-[1,4]diazepan-1-yl)-(5-phenylsulfanyl-pyridin-2-yl)-metanon;

92 [6-(4-Flo-phenoxy)-pyridin-3-yl]-(4-metyl-[1,4]diazepan-1-yl)-metanon;

93 [6-(4-Flo-phenoxy)-pyridin-3-yl]-(4-isobutyl-piperazin-1-yl)-metanon;

94 (4-Xyclobutyl-[1,4]diazepan-1-yl)-(5-phenylsulfanyl-pyridin-2-yl)-metanon;

95 (4-Xyclobutyl-[1,4]diazepan-1-yl)-(6-phenylsulfanyl-pyridin-3-yl)-metanon;

o6 [6-(4-Clo-phenylsulfanyl)-pyridin-3-yl]-(4 -xyclobutyl- [1,4]diazepan-1-yl)-
metanon,;

o7 (4-Xyclobutyl-[1,4]diazepan-1-yl)-[6-(4-flo-phenylsulfanyl)-pyridin-3-yl]-
metanon;

98 (4-Etyl-[1,4]diazepan-1-yl)-[6-(4-flo-phenoxy)-pyridin-3-yl]-metanon;

99 [6-(4-Flo-phenoxy)-pyridin-3-yl]-(4-isopropyl-piperazin-1-yl)-metanon;

100 (4-Xyclopentyl-piperazin-1-y1)-[6-(3-metyl-4-metylsulfanyl-phenoxy)-pyridin-3-

yl]-metanon;

101 (4-Isopropyl-piperazin-1-yl)-[6-(3-metyl-4-metylsulfanyl-phenoxy)-pyridin-3-yl]-
metanon;

102 (4-Xyclobutyl-[1,4]diazepan-1-yl)-(6-o-tolyloxy-pyridin-3-yl)-metanon;

103 (4-Xyclobutyl-[1,4]diazepan-1-yl)-(6-m-tolyloxy-pyridin-3-yl)-metanon;

104 (4-Xyclobutyl-[1,4]diazepan-1-yl)-(6-p-tolyloxy-pyridin-3-yl)-metanon; va

105 (4-Xyclobutyl-[1,4]diazepan-1-yl)-[6-(4-metylsulfanyl-phenoxy)-pyridin-3-yl]-

metanon;

va cac mudi duge dung cia ching.

Sang ché ciing bao gdm cac mubi duge dung clia céc hop chét c6 cong thirc (I),
tt hon 1a mudi dugc dung ciia cac hop chit duge md ta trén day va cac hop chit cy thé

duoc minh hoa trong ban md ta nay, va cic phuong phép didu tri str dung cac mubi
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nay. Theo phuong 4n dugc wu tién, sing ché dé cap dén cac hydroclorua monohydrat

clia cac hop chét c¢6 cong thire (D).

"Mudi duge dung” c6 nghia la mudi cua axit hodc bazo tu do ctia hop chét duogc
biu didn boi cong thirc (I) ma mudi nay khdéng ddc, dung nap sinh hoc duge, hay néi
cach kha 1 thich hop v& mit sinh hoc @& cho déi tugng str dung. N6i chung, xem tai
li€u, S.M. Berge, va cac déng tac gia, “Pharmaceutical Salts”, J. Pharm. Sci., 1977,
66:1-19, va Handbook of Pharmaceutical Salts, Properties, Selection, and Use, Stahl
va Wermuth, Eds., Wiley-VCH va VHCA, Zurich, 2002. Vi du vé cac mudi duoc dung
1a cac mudi c6 tac dung duoc 1y va thich hop dé tiép xic véi cac md ciia bénh nhan ma
khong c6 doc tinh bit thuong, giy phan (g kich thich hoic di tng. Hop chét c6 cong
thiee (I) ¢6 thé c6 nhém axit thich hop, nhém bazo thich hgp, hoic ca hai nhém chic
nay, va do dd, phan ung véi mot s6 bazo hitu co hoidc v6 co, va céac axit hitu co va vo
co, dé tao mubi dugc dung. Vidu vé cac mudi duge dung bao gém cac sulfat,
pyrosulfat, bisulfat, sulfit, bisulfit, phosphat, monohydro-phosphat, dihydrophosphat,
metaphosphat, pyrophosphat, clorua, bromua, iodides, axetat, propionat, decanoat,
caprylat, acrylat, format, isobutyrat, caproat, heptanoat, propiolat, oxalat, malonat,
sucxinat, suberat, sebacat, fumarat, maleat, butyn-1,4-dioat, hexyn-1,6-dioat, benzoat,
clobenzoat, metylbenzoat, dinitrobenzoat, hydroxybenzoat, metoxybenzoat, phthalat,
sulfonat, xylensulfonat, phenylaxetat, phenylpropionat, phenylbutyrat, Xitrat, lactat, y-
hydroxybutyrat, glycolat, tartrat, metan-sulfonat, propansulfonat, naphthalen-1-

sulfonat, naphthalen-2-sulfonat, va mandelat.

Néu hop chét c¢6 cong thire (I) chira nguyén ti nito bazo, mubi duge dung mong
mudn c6 thé duge didu ché theo phuong phap thich hop bét ky di biét trong linh vyc,
vi dy, xir ly bazo tu do b?mg axit hitu co, nhu axit clohydric, axit bromhydric, axit
sulfuric, axit sulfamic, axit nitric, axit boric, axit phosphoric, va cac axit tuong tu, hodc
bing axit vo co, nhu axit axetic, axit phenylaxetic, axit propionic, axit stearic, axit
lactic, axit ascorbic, axit maleic, axit hydroxymaleic, axit isethionic, axit sucxinic, axit
valeric, axit fumaric, axit malonic, axit pyruvic, axit oxalic, axit glycolic, axit salixylic,
axit oleic, axit palmitic, axit lauric, axit pyranosidyl, nhu axit glucuronic hodc axit

galacturonic, axit alpha-hydroxy, nhu axit mandelic, axit xitric, hodc axit tartaric, axit
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amin, nhu axit aspartic hodc axit glutamic, axit thom, nhw axit benzoic, axit 2-
axetoxybenzoic, axit naphthoic, hodc axit cinnamic, axit sulfonic, nhu axit
laurylsulfonic, axit p-toluensulfonic, axit metansulfonic, axit etansulfonic, hén hop
tuong thich bt ky clia céc axit nhu cac loai dwgc néu vi du trong ban md ta nay, va
axit bat ky khac va hon hop clia chiing ma duoc coi 12 cac chét twong duong hoic cac
nhém thay thé dwoc chip nhén theo danh gi ctia ngudi ¢ trinh d6 trung binh trong
linh vuc k¥ thuit nay.

Néu hop chét c6 cong thire (I) 14 axit, nhu axit carboxylic hodc axit sulfonic,
mudi duge dung mong muén c6 thd dugce didu ché theo phuong phap thich hop bat ky,
vi du, xi 1y axit tu do bing bazo hitu co hoic v6 co, nhu amin (bac nhat, bac hai va
béc ba), hydroxit kim loai ki®ém, hydroxit kim loai kiém thd, hdn hop tuong thich bat
ky ctia céc bazo nhu céc loai duge néu vi du trong ban md ta nay, va bazo bét ky khac
va hdn hop ciia chiing ma duoc coi 1 cac chat tuong dwong hodc cac chét thay thé
duoc chip nhan theo dénh gia clia ngudi c6 trinh d6 trung binh trong linh vyc k¥ thuét
nay. Vi dy minh hoa vé cac mudi thich hop bao gém cac mudi hitu co dugc tao thanh
tlr c4c axit amin, nhu glyxin va arginin, amoniac, cac carbonat, cic bicarbonat, cac
amin bac nhét, bac hai, va bac ba, va cdc amin vong, nhu cac benzylamin, cic
pyrrolidin, p'iperidin, morpholin, va piperazin, va cac mudi v6 co duog tao thanh tir

natri, canxi, kali, magie, mangan, sit, dong, k&m, nhom, va liti.

Sang ché ciing @& cap dén céc tién dugc chit duoc dung ctia cac hop chat c6
cdng thtre (I), va cac phuong phap didu tri str dung céc tién dugc chit dugc dung nay.
Thu4t ngit "tién duoc chét" c6 ngha tién chit ctia hop chit da biét ma sau khi cung cép
cho ddi tugng, tao thanh hop chit in vivo qua quy trinh hoé hoc hogc sinh Iy nhu qua
trinh dung moi phan hoic phan cit bing enzym, hogc trong céc diéu kién sinh ly (vi
du, tién dugc chit cho dwa vao do pH sinh Iy s& bién dbi thanh hop chit c¢6 cong thirc
(D). "Tién duoc chit duge.dung” 14 tién duge chit khong ddc, sinh kha dung, va thich
hop vé sinh hoc dé cung cép cho dbi tugng. Cac qua trinh minh hoa cho sy chon loc va
didu ché cac chit din xuit tién dugc chét thich hop dugc md t&, vi dy, trong “Design of

Prodrugs”, ed. H. Bundgaard, Elsevier, 1985.
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Vi du vé céc tién dugc chit bao gdm cac hop chit c6 gdc axit amin, hodc chudi
polypeptit cé hai hodc nhiéu (vi dy, hai, ba hoic bén) gbc axit amin, lién két ddng hoa
tri qua lién két amit hoic este v6i amin tu do, hydroxy, hoic nhém axit carboxylic ciia
hop chét c6 cong thirc (I). Vi du v& cac gbe axit amin bao gdm hai muoi axit amin c6
trong tu nhién, thudng dugc ky hidu bsi ba chir viét tat, nhu 4-hydroxyprolin,
hydroxylysin, demosin, isodemosin, 3-metylhistidin, norvalin, beta-alanin, axit gamma-

aminobutyric, citrullin homoxystein, homoserin, ornithin va methionin sulfon.

Céc loai khéc cia cac tién dugc chét cé thé dugc tao ra, vi du, boi viée tao din
xut cac nhém carboxyl tu do ciia cac ciu tric c6 cong thire (I) 12 cac amit hodc cac
alkyl este. Vi du vé céc amit bao gdm céc chit dugc tao ra tir amoniac, céc Ci.salkyl
amin bac nhét va cic di(Ci-salkyl)amin bic hai. C4c amin bac hai bao gdm céc nhém
vong heteroxycloalkyl hodc heteroaryl c6 5 hodc 6 canh. Vi du v& cac amit bao gém
cic chat dugc tao thanh tr amoniac, cic amin bic nhét Crsalkyl, va cic di(Ci-
;alkyl)amin. Vi du v& cac este theo sang ché bao gdm cac Ciralkyl, Csxycloalkyl,
phenyl, va phenyl(Cisalkyl)este. Cac este dugc uu ti€n bao gdm cac metyl este. Cac
tidn dugc chit ciing c6 thé dugc diéu ché bing cach tao dan xuét cac nhém hydroxy st
dung c4c nhém bao gdm céc hemisucxinat, cic phosphat este, cac dimetylaminoaxetat,
va cac phosphoryloxymetyloxycarbonyl, theo cac quy trinh nhu dugc néu trong Adv.
Drug Delivery Rev. 1996, 19, 115. Cac chét din xuit carbamat ctia hydroxy va céc
nhém amin ciing co thé tao ra cac tién dugc chét. Cac chit din xuit carbonat, cic
sulfonat este, va cac sulfat este ctia cic nhém hydroxy ciing c6 thé tao ra cac tién dugc
chit. Cac chit din xudt cia cic nhém hydroxy nhu céc (axyloxy)metyl va
(axyloxy)etyl ete, trong d6 nhom aXyl c6 thé 1a alkyl este, tuy y duge thé bang mot
hodc nhiéu nhém chirc ete, amin, ho#c axit carboxylic, hodc néu nhém axyl 14 este cla
axit amin nhu duge md ta trén day, thi cling dugc sir dung dé tao céc tién dugc chét.
Céc tidn dugc chat thudc loai nay c6 thé dugc didu ché nhu duge md ta trong J. Med.
Chem. 1996, 39, 10. Cac amin tu do ciing c6 thé duoc tao din xuit nhu cic amit, cic
sulfonamit hogic cac phosphonamit. T4t ca cac tién dugc chit nay c6 thé két hop cac

nhém bao gdm cac nhém chirc ete, amin, va axit carboxylic.

-18-



26991

Séang ché ciing dé cap dén céac chit chuyén hoa hoat dugc ctia cdc hop chét c6
cong thire (I), chung ciing duge st dung trong cic phuong phap cta sang ché. "Chét
chuyén ho4 hoat dugc” cé nghia san phém chuyén hoé c6 hoat tinh dugc trong co thé
ciia hop chét cé cong thirc (I) hodc mudi ciia ching. Cac tién dugc chit va cdc chét
chuyén ho4 hoat tinh ctia hop chét co thé dugc xac dinh bﬁng cach str dung cac k¥
thudt thong thudong da biét hodc da cé trong linh vuc. Vi dy, xem tai liéu cia Bertolini,
va céc ddng tac gia, J. Med. Chem. 1997, 40, 2011-2016; Shan, va cic ddng téc gia, J.
Pharm. Sci. 1997, 86 (7), 765-767; Bagshawe, Drug Dev. Res. 1995, 34, 220-230;
Bodor, Adv. Drug Res. 1984, 13, 224-331; Bundgaard, Design of Prodrug (Elsevier
Press, 1985); va Larsen, Design va Application of Prodrug, Drug Design va
Development (Krogsgaard-Larsen, va céc dong tac gia, eds., Harwood Academic

Publishers, 1991).

Céc hop chét c6 cong thie (I) va cac mudi duge dung, céc tién dwoc chit dugc
dung, va céc chit chuyén hoa hoat dwgc ciia ching theo sang ché dugc dung 1am cac
chét diéu bién thy thé histamin Hj trong cic phuong phép cla sang ché. La céc chat
didu bién, cac hop chit nay c6 thé 1am cac chat d6i khang, céc chit chi van hoic cac
chét cha van nguge. Cac hop chét theo sang ché c6 thé duge st dung dé diéu tri hoic
phong ngira c4c tinh trang y hoc, cic bgénh hodc cic chimg r6i loan do su diéu bién thu

thé histamin Hs.

Thuét ngit "diéu tri" nhu dugc sir dung trong ban mo ta nay 1a dé cap dén viéc
cung cép hop chét hodc ché phém theo sang ché cho d6i tuwong voi muc dich thuc hién
diéu tri hogc phong ngira thong qua sy diéu bién hoat tinh thy thé histamin Hs. Viéc
diéu tri nay bao gém viéc dao ngugce, cai thién, lam giam, lam chin sy tién trién, lam
giam mtc d6, hodc phong nglra bénh, chirng roi loan, hodc tinh trang bénh, hodc mot
hodc nhiéu triéu ching ctia bénh, chimg rdi loan hoc tinh trang bénh do sy didu bién
hoat tinh thu thé histamin H3 gy ra. Thuat ngit "dbi twong" d& cap dén bénh nhan la
dong vat c6 va can didu tri nhu vay, vi du ngudi. “Cac chit didu bién” bao gdm cac
chét trc ché va céc chit kich hoat, trong d6 "c4c chit (tc ché” dé cap dén cac hop chat
lam giam, phong ngira, lam bt hoat, 1am té liét hodc diéu chinh giam biéu hién hoic

hoat tinh cua thu thé histamin Hs, va “céc chéit kich hoat” 13 cac hop chét 1am ting,
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hoat hoa, tao thuan 1¢i, 1am tdng nhay, hodc diéu chinh giam biéu hién hoic hoat tinh

ctia thy thé histamin Hs.

Do d6, sang ché d& cap dén dugc phém chira cac hop chét duge mo ta trong ban
mo ta nay dé didu tri cac dbi tuong dugc chén doan 1a méc hodc dang méc bénh, chimg
rdi loan, hodc céc tinh trang bénh do hoat tinh thy thé histamin H3 gy ra, vi du: cac
chimg r6i loan nhén thirc, cic ching rdi loan gidc ngt, cac chimg rdi loan tim than, va
céc chimg rbi loan khéc. C4c tridu chimg hoic cac trang thai bénh nim trong pham vi

cua "cdc tinh trang y hoc, cac ching rdi loan, hodc cac bénh."

Céc chung r6i loan nhén thirc bao gém, vi du, bénh sa st tri tu€, bénh
Alzheimer (Panula, P. va cac déng tac gia, Soc. Neurosci. Abstr. 1995, 21, 1977), loan
chirc nang nhén thirc, sy suy yéu nhén thirc nhe (bénh sa sut tri tué sdm), cac ching r6i
loan ting hoat thiéu chu y (attention deficit hyperactivity disorders-ADHD), c4c chiing
ri loan thiéu hut cha y, va cac chung r6i loan hiéu biét va tri nhd (Barnes, J.C. va cac
ddng tac gia, Soc. Neurosci. Abstr. 1993, 19, 1813). Cac ching rbi loan hiéu biét va tri
nhd bao gdm, vi dy, suy giam kién thirc, suy giam tri nhd, suy giam nhan thirc do tudi
gia, va mit tri nhé. Céc chit d6i khang Hs da dwoc ching minh 13 cai thién tri nhé
trong nhiéu thir nghiém tri nhd, bao gdm mé 1§ bd sung ting & chudt (Miyazaki, S. va
céc ddng tac gia Life Sci. 1995, 57(23), 2137-2144), nhiém vu ghi nhan vi trf hai lan
thir (Orsetti, M. va céc déng tdc gid Behav. Brain Res. 2001, 124(2), 235-242), thir
nghiém tranh thu dong & chuft (Miyazaki, S. va cac ddng tac gia Meth. Find. Exp.

Clin. Pharmacol. 1995, 17(10), 653-658) va mé 1§ quay & chudt (Chen, Z. Acta
Pharmacol. Sin. 2000, 21(10), 905-910). Tuong tu, & chudt bi ting huyét 4p ty nhién,
mo hinh ddng véat dbi v6i cac su suy giam hiéu biét trong cac ching r6i loan thiéu hut
chi ¥, cac chat d6i khang Hs thé hién lam cai thién tri nh¢ (Fox, G.B. va cac ddng tac
gia Behav. Brain Res. 2002, 131(1-2), 151-161).

Céc chimg rdi loan giic ngi bao gdm, vi du, ching mét ng, gibc ngh bi rdi
loan, ching ngu rii (cé lién quan dén su té liét nhét thoi hodc khong), su té liét nhét
thoi, cac ching roi loan cua hién tugng tw can bﬁng ngl/thtrc, tinh trang ngl lo mo ty

phat, tinh trang budn ngll ban ngay qua muc (excessive daytime sleepiness-EDS), cac
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ching 16i loan nhip mot 14n mot ngay, sy mét moi, ching ngt lim, chirng mét moi sau
chuyén bay dai, va cdc ching r6i loan hanh vi REM. Su mét moi va/hodc sy suy giam
gidc ngu c6 thé do hoic lién quan dén nhiéu nguyén nhan, vi dy, ching ngat khi ngg,
cac thay d6i hormon trong théi ky man kinh, bénh Parkinson, bénh da xo clmg
(multiple sclerosis-MS), bénh trAm cam, do ho4 tri liéu, hoic do lich biéu 1am viéc theo

ca.

Céac chung rdi loan tAm thén bao gém, vi du, bénh tam thin phan liét (Schlicker,
E. va Marr, 1., Naunyn-Schmiedeberg’s Arch. Pharmacol. 1996, 353, 290-294), céac
ching r6i loan phén cuc, cic ching r6i loan hung cam, bénh trAm cam (Lamberti, C.
va cac ddng tac gia Br. J. Pharmacol. 1998, 123(7), 1331-1336; Perez-Garcia, C. va
cac ddng tac gia Psychopharmacology 1999, 142(2), 215-220) (Ciing xem: Stark, H. va
cac ddng téc gia, Drugs Future 1996, 21(5), 507-520; va Leurs, R. va cac ddng téc gia,
Prog. Drug Res. 1995, 45, 107-165 va céc tai li¢u tham khao duoc néu trong ban md ta

ndy.), cac chimg r6i loan am anh-ép budc, va chirng r6i loan stres sau phau thuat.

Cac ching rdi loan khac bao gdm, vi dy, budn nén khi vin dong, chéng mat (vi
du, chéng mit hodc chong mit vi tri nhe), chimg 1 tai, chimg dong kinh (Yokoyama,
H. vA céc ddng tac gia, Eur. J. Pharmacol. 1993, 234, 129-133), chting dau nira dau,
bénh viém tao mod than kinh, c4c ching r6i loan #n uéng (Machidori, H. va céc déng
tac gia, Brain Res. 1992, 590, 180-186), bénh béo phi, cac chimg rdi loan nghién
thubc, cac chung rbi loan van dong (vi du, hoi chimg chan khong nghi), va cac chimg

10i loan lién quan dén mat (vi dy, su thoai hod vét va bénh viém sac to vong mac).

Dic biét, 1a cac chét diéu bién thy thé histamin Hs, cac hop chét theo séng ché
duoc st dung @ didu tri hosic phong ngira bénh trAm cam, gidc ngt bi rdi loan, chimg
ngi rii, sy mét moi, chirng ngu lim, suy giam nhén thirc, suy giam tri nho, mét tri nhé,
suy giam kién thirc, cac ching rdi loan thiéu hut cht ¥, va cac ching réi loan in uéng.

Trong dugc phém theo séng ché, “lugng hitu hiéu” ciia it nhit mot hop chét
theo séng ché c6 nghia lugng hoic lidu du d& mang lai tac dung diéu tri hoic phong
ngra ¢ bénh nhin cAn su diéu tri nhu vay cho bénh, chung rbi loan, hoic tinh trang

bénh dugc chi 8.
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Céc lugng hodc liéu hitu hiéu cua céc hop chét theo sang ché c6 thé dugce danh
gid bdi cac phuong phép thong thuong nhu céc nghién ctru béc thang m6 hinh, liéu
ho#c cac thir nghiém 14m sang, va boi viéc xem xét cac yéu té thong thuong, vi dy,
cach dung hodc duong dung hodc phin phf')i thudc, cac tinh chit dugc dong hoc cia
hop chit, muc do va tién trinh cua bénh, ching rdi loan, hodc tinh trang bénh, liéu
phép diéu tri trudc ddy va dang sir dung cua bénh nhén, tinh trang stc khoé va dap ung
thudc ctia bénh nhan, va sy phan doan clia bac sy didu tri. Vi du lidu ndm trong khoang
£ir 0,001 d&n 200mg hop chit tinh theo 1kg thé trong bénh nhin mét ngay, tot hon néu
nim trong khoang tir 0,05 dén 100mg/kg/ngdy, hodc nim trong khoang tir 1 dén
35mg/kg/ngdy, & dang don vi liéu don hodc duge chia (vi dy, BID, TID, QID). Déi véi
ngudi c6 thé trong 70kg, vi du pham vi lidu thich hop nim trong khoang tir 0,05 dén
7g/ngay, hodc nim trong khoang tir 0,2 dén 2,5g/ngay.

Khi xuét hién su tién bd cua bénh, chimg rdi loan, hogc tinh trang bénh & bénh
nhan, lidu c6 thé dugc didu chinh dé diéu tri phong ngira hodc duy tri. Vi dy, liéu hoic
cuong do st dung, hodc ca hai, c6 thé duoc 1am gidm nhw ham cta céc triéu ching, t6i
mitc ma & mirc d6 duy tri duoc tic dung diéu tri hojic phong ngira mong mudn. Tht
nhién, néu céc triéu ching da dugc gidm bét dén mue thich hop, ¢6 thé ngimg diéu tri.
Tuy nhién, bénh nhan c6 thé cin didu tri gian doan trong thoi gian dai khi xudt hién bét
ky triéu ching nao.

Ngoai ra, cic hop chit theo sing ché c6 thé dwoc sir dung két hop véi cac hoat
chét khac dé didu tri c4c tinh trang bénh néu trén. Theo mdt phuong 4n minh hoa, céc
hoat cht khac 13 cac hoat chit di biét hodic dugc phét hién 1a c6 tac dung dé diéu tri
céc tinh trang bénh, cac ching rbi loan, hoidc cac bénh do hoat tinh thu thé histamin Hs
giy ra hodc c6 tac dung chéng lai dich khac lién quan dén tinh trang bénh, ching rdi
loan, hoic bénh cu thé, nhu céc chat dbi khang thu thé Hi, cac chit déi khéng thy thé
H,, cac chét dbi khang thu thé Hs, topiramat (Topamax™), va cac chit didu bién truyén
dan thin kinh nhu cac chit tc ché sy tai hip thu serotonin-norepinephrin, cac chit uc
ché sy tai hip thu serotoni chon loc (selective serotonin reuptake inhibitors-SSRIs),
céc chét e ché su tai hip thu noradrenergic, cac chat trc ché sy tai hap thu serotonin

khong chon loc (non-selective serotonin re-uptake inhibitors-NSSRIs), cac chit trc ché
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axetylcholinesteraza (nhu tetrahydroaminoacridin, Donepezil (Aricept™), Rivastigmin,
ho#c Galantamin (Reminyl™)), hodc modafinil. Viéc két hop c6 thé ding ¢ 1am ting
hiéu qua (vi du, bdi viéc hdn hop chita hop chit c6 kha ning va hi€u qua ctia hop chét
theo sang ché), 1am giam mot hodc nhidu tic dung phuy, hoic 1am giam lidu cAn thiét

chtra hop chit theo sang ché.

Dic biét hon, cac hop chit theo sang ché két hop voi modafinil 12 hitu higu ¢
didu tri ching ngu rii, chimg budn ngli ban ngdy qua mirc (excessive daytime
sleepiness-EDS), bénh Alzheimer, bénh trAm cam, cac ching rdi loan thiéu hut cha y,
su mét moi lién quan dén MS, tinh trang chuénh choang sau khi gay té, suy gidm nhén
thirc, bénh tAm thin phén li€t, tinh trang co cing lién quan dén liét ndo, suy gidm tri
nh¢ li€n quan dén tudi gia, tinh trang ng lo mo ty phat, hodc tinh trang mét moéi sau
chuyén bay dai. Tét hon néu phuong phap két hop st dung céc liéu modafinil nim

trong khoang tir 20 &n 300mg mot liéu.

Theo phuong 4n khéc, cic hop chét theo sang ché két hop véi topiramat 1a hitu
hidu d& didu tri bénh béo phi. Tét hon néu phuong phap két hop sir dung cac lidu

topiramat ndm trong khoang tir 20 d&n 400mg mot liéu.

Céc hop chét theo sang ché dugc sir dung riéng biét hoic Kkét hop v6i mot hodc
nhiéu hoat chét khac, d& bao ché cic dugc phdm theo sang ché. Duoc pham theo séng
ché bao gdm: (a) luong hitu hiéu hop chét c6 cong thirc (I), hoic mudi duge dung, tién
duoc chit duge dung, hoic san phém chuyén ho4 hoat dugc cla chung; va (b) ta dugc

duoc dung.

"Ta dugc dugc dung" 1a hop chét khong ddc, sinh kha dung, va cach khac la
thich hop v& mit sinh hoc d& cung cip cho déi twong, nhu hop chit tro, duge bd sung
vao duoc phdm hodc cach khic 1a duge st dung 1am ta duoc, chét mang, hoic chét pha
loding d& hd trg viéc sir dung hop chét theo sang ché va né twong thich véi hop chét
theo sang ché. Vi du vé cac ta dugc bao gdm canxi cacbonat, canxi phosphat, céc
dudng khac nhau va céc loai tinh bdt, chit din xuét xenluloza, gelatin, dAu thuc vat, va

cac polyetylen glycol.
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Céc dang phan phéi ciia cac duoc phim chira mot hodc nhidu don vi liéu chira
cac hop chit theo sdng ché c6 thé dugc bao ché bing cach str dung céc ta duge thich
hop va céc k¥ thuat bao ché hién nay hodc da biét trudc ddy hodc c6 sén d6i véi Nguoi
¢6 trinh d6 trung binh trong linh vue. Cac ché phim c6 thé duogc st dung trong céc
phuong phép theo sang ché theo dudng miéng, ngoai dudng tiéu hod, qua tryc trang,

str dung tai chd, hoiic theo dudng mit, hoic b%ng cach xong.

Ché pham c6 thé cé dang vién nén, vién nang, goi, dang keo, bot, vién, vién
thudc hinh thoi, bdt d€ hoan nguyén, hodc vién dan. Tot hon, néu cic ché pham dugc

bao ché d tiém truyén qua ven, sir dung tai chd, hogc dung qua dudng miéng.

D& st dung qua dudng miéng, cac hop chit theo sang ché c6 thé dugc tao ra &
dang c4c vién nén hodc vién nang, hodc ¢ dang dung dich, nhii twong, hodc huyén phu.
D& bao ché céc ché phim ding theo dudng miéng, cac hop chit ¢6 thé dugc bao ché dé
tao dang lidu, vi du, ndm trong khoang tir 0,05 dén 100mg/kg hang ngay, hodc nam
trong khoang tir 0,05 dn 35mg/kg hang ngay, hoic nim trong khoang tr 0,1 dén
10mg/kg hang ngay.

Céc vién nén dung theo dudng miéng cé thé chira hop chit theo sang che dugce
tron v&i cac t4 duge duge dung nhu cac chét pha lodng tro, cac chat lam ré, cic chat
két ndi, cac chit 1am tron, cac chit ngot, cac huong vi, cac chit mau va céac chét bao

quan.

Céc chit don tro thich hop bao gdm natri va canxi cacbonat, natri va canxi
phosphat, lactoza, tinh bdt, dudng, glucoza, metyl xenluloza, magie stearat, manitol,
sorbitol, va cac chét twong tu. Vi du vé céc ta duge 16ng dung theo dudng miéng bao
gdm etanol, glyxerol, nudc, va cic chét twong tu. Tinh bot, polyvinyl-pyrolidon (PVP),
natri tinh bot glycolat, xenluloza vi tinh thé, va axit alginic thich hop 1a céc chét 1am ra.
Céc chit két nbi c6 thé bao g@)m tinh bot va gelatin. Chét 1am tron, néu co, co thé 1a
magie stearat, axit stearic hodc bdt tac. Néu cin, cac vién nén c6 thé dugc bao béng vat
liéu nhu glyxeryl monostearat hodc glyxeryl distearat d& lam cham sy hép thu trong

bng da day, hoic c6 thé dugc bao biang 16p bao rudt.
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Céc vién nang dé sir dung theo duong miéng bao gdm vién nang cung va vién
nang mém. D& bao ché cac vién nang gelatin cing, céc hop cht theo sang ché co thé
duoc tron véi chit pha lodng rin, ban rin hoic 1éng. Céc vién nang gelatin mém c6 thé
duge bao ché bing cach tron hop chét theo sang ché véi nude, diu nhu dau lac, dau
vimg, hodc dau oliu, parafin long, hdn hop cua mono va di-glyxerit clia cac axit béo

mach ngén, polyetylen glycol 400, hoic propylen glycol.

Céc dang 1ong d& str dung qua dudng miéng c6 thé c6 dang cac dich huyén p,
dung dich, nhii twong hoc xiro hojc c6 thé c6 dang san phim kho dé hoan nguyén véi
nude hodc cac ta dugc thich hgp khac trude khi stir dung. Céac ché phim dang 16ng nhu
vay c6 thé tuy y chira: c4c t4 duge duge dung nhu cac chit tao huyén phu (vi dy,
sorbitol, metyl xenluloza, natri alginat, gelatin, hydroxyetylxenluloza,
carboxymetylxenluloza, gel nhom stearat va cac chét tuong tu); cac ta dugc khong
chtta nude, vi du, dau (vi duy, dau qua hanh hodc du dira da cit phén doan), propylen
glycol, rugu etylic, hodc nudce; cac chét bao quan (vi du, metyl hodc propyl p-
hydroxybenzoat hodc axit sorbic); cac chit 1am w6t nhu lexithin; va, néu cin, ¢6 cac

huong vi hoac céc chat mau.

Céc hop chét theo sang ché ciing c6 thé duoc st dung theo cac dudng ding
khéng phai dudong miéng. Vi duy, cac ché phim c6 thé dugc bao ché dé str dung qua
truc trang nhu cac vién dan. Pé sir dung ngoai duong tiéu hoa, bao gém tiém trong
ven, trong co, trong bung, hodc cac duong dudi da, céc hop chit theo sang ché co thé
duoc tao ra trong cac dung dich hodc huyén phu chira nudc ti€t trung, dugc dém dén do
pH thich hop va c6 tinh déng truong hoic trong déu tiéu hoa duge. Céc ta duge chira
nude thich hop bao gdm dung dich Ringer va natri clorua déng truong. Cac dang nhu
vay s& c6 dang don vi lidu nhu cac am pun hoiic céc thiét bi tiém ding mot l4n, & dang
da lidu nhu céc lo ma céc lidu thich hop cé thé dugc rit ra tir d6, hoic & dang ran hodc
dang c6 ddc trudc ma cod thé dugc sir dung d8 didu ché cac thudc tiém. Vi du, cac liéu
tiém truyén c6 thé nim trong khoang tir 1 dén 1000pg/kg/phut hop chét, duge tron véi

chét mang dugc trong quéng thoi gian nim trong khoang tir vai phut dén vai ngay.
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D& sir dung tai chd, cac hop chét c6 thd dugc tron voi chit mang duge & ndng
d6 nam trong khoang tir 0,1% dén 10% thudc so véi ta duge. Cach khac dé st dung céc
hop chét theo sang ché 13 c6 thé st dung thubc dang miéng dép dé phan phdi qua chan
bi.

Theo céch khéc, cac hop chét theo séng ché c6 thé duogc sir dung trong céc
phuong phap theo sang ché bing cach xong, qua miii hodc qua dudng miéng, vi dy, &

dang thudc xit cling chira chdt mang thich hop.

Vi du, cac hop chit thich hop trong cic phuong phép theo séng ché s& dugc mo
ta trong ban mo ta nay béng cach tham khao céc so dd tbng hop minh hoa vé cach diéu
ché chung ciia chiing nhu sau va céc vi du cu thé theo sau. Chuyén gia s& nhan thiy
rang, d& thu duoc cac hop chit khac nhau trong ban md ta nay, cac chét ban dau c6 thé
duoc chon thich hop sao cho cac sy thay thé cin thiét s& dugc thuc hién qua so d
phéan ng c6 hodc khong c6 su bao vé thich hop dé tao thanh san phém mong mudn.
Theo céch khéc, c6 thé cAn hodc mong mudn sir dung, thay vao céc phan tix thé can
thiét, nhém thich hop ma c6 thé dwoc thuc hién qua so dd phéan tmg va thay thé néu
thich hop bing phin tir thé mong mubn. Trir trudng hop cu thé khic, céc bién nhu
duge x4c dinh trén day khi d& cap dén hop chit ¢6 cong thirc (I). Cac phéan ¢ng c6 thé
thuc hién & nhiét @ ndm trong khoang nhiét d6 néng chay va nhiét d6 hdi luu cua

dung méi, va t&t hon nim trong khoang tir 0°C va nhiét do hdi luu ctia dung méi.

SGPO A
/~\ 1
R—N NH R~ Zs,
N Az B “r Nt N ™
L P . QWN _N
Br Br (5) m o
3 4) M

Lién quan dén So dd A, 3-bromo-pyridin (3), trong d6 Hal la bromo, clo, hodc
flo, c6 ban s&n trén thi trudong hodc dugc diéu ché bang cach st dung cac phuong phéap
d3 biét d6i vdi Ngudi c6 trinh d6 trung binh trong linh vuc nay. Su thay thé phan tir thé
Hal dugc thuc hién bing cach phan tmg v6i cac chit phan tmg Ar-ZH, véi sy c6 mit
cua bazo thich hgp nhu K2COs, Na;COs, Cs2COs, NaH, hodc hdn hop ctia chung, trong
dung mdi phin cuc nhu N,N-dimetylformamit (DMF), etylen glycol dimetyl ete
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(DME), N,N-dimetylaxetamit (DMA), dimetylsulfoxit (DMSO), hodc hdn hop cua
chiing, & nhiét d6 nim trong khoang nhiét d trong phong va nhiét do hdi luu cia dung
mdi, hodc cho vao chiéu xa vi song, d8 tao ra céc ete va cac thioete (4). Phan tng dugc
xuc tac boi kim loai chuyén tiép ciia cac bromua (4) véi cdc amin (5) va duong luong
CO, nhu khi CO hogic Mo(CO)s, vi sy c6 mit ciia chat xic tac paladi (IT) thich hop,
va tuy y chit phu gia nhu t-BuPHBF4*, tao ra cc hgp chét c6 cong thirc (I) trong 6 Y
14 N va R? 1a —Z-Ar. Theo cach khéc, su trao ddi halogen-kim loai cua nguyén tir
bromin cta hop chét (4) bing cach xir Iy bing n-BuLi hodc t-BuLi va ham bing dwong
lugng CO: tao ra cac axit carboxylic twong tng. Sy ghép cip amit clia cc axit nhu vay
v6i céc amin (5), v&i sy c6 mit clia cic cht ghép cip da biét dbi véi rgudi cé trinh do
trung binh trong linh vyc ndy, cling tao ra cac hop chét c6 cong thirc (I) trong d6 Y 12
NvaR?1a—Z-Ar.

SO PO B
Hal R Hal R Z.
| X (5) N/\ | X Ar-ZH N/\ | X Ar
A _N N N kMN _N
m m
o) o) o)

(6) @) U]

Sur ghép céip amit clia cc axit pyridin carboxylic (6) (trong d6 A 1a OH) (6) voi
cac amin (5) tao ra cac amit (7). Theo cach khac, céc axit clorua (6) (trong d6 A la Cl)
c6 thé dugc phan tng véi cac amin (5) voi sy cb mit clia bazo thich hop nhu EtN,
iProNEt, pyridin, hogic hdn hgp ctia chung d8 tao cac amit (7). Nguoi ¢6 trinh do trung
binh trong linh vuc s& nhin théy rfing R! ¢6 thé dugc thay thé bang nhém bao vé amin
thich hop va sau d6 dua vao & thoi diém sau d6 trong qua trinh tdng hop. Su thay thé
nhém Hal nhu duge mod ta trong So dd A tao ra cac hop chét c¢6 cong thirc (I) trong d6
Y laNvaR?1a-Z-Ar.
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SO bb B-1
HN/’\W R'=0 Rr—Nr’\j . R“—Nf’ﬂw
\/N\Boc k/N‘Boc \__NH - 2HCl
(B1) (B2) (5-1)
cl cl
B e /RN )
Cl N —_— \\/N N

€-1) (7-1)

\_ 3 o)
HO/E:;J(R)n RL‘“r’\7 T R,
. \__N ~N =

(B3) )

(I

Phuong phap diéu ché hop chét cé cong thire (II), hodc mudi dugc dung cia
chung, dugc thé hién trong So d6 B-1. Phuong phap diéu ché hop chit c6 cong thirc
(D), hodc mﬁéi duoc dung cua ching, bao gém viéc cho hop chét c6 cdng thace (7-1)
phan tmg v&i hop chét c6 cong thirc B3 véi su ¢6 mit cua it nhit mot duong lugng cua
bazo thr nhét, nhu NaOH, KOH, K2COs hodc Cs2COs, trong dung mdi thir nhat nhu
DMF, DMA, DME, DMSO, hoic axetonitril, hoic hdn hop ctia chung, dé tao thanh
hop chét c6 cong thie (IT). Theo cdc phuong dn dugc wu tién, phan tmg nay duoc gia
nhiét & nhiét d6 khoang 100°C. Theo phuong an dugc wu tién khdc, hop chét c6 cong
thitc (7-1) 1a (6-clo-pyridin-3-yl)-(4-xyclobutyl-[1,4]diazepan-1-yl)-metanon, hop chét
c6 cong thic B3 1a 4-flophenol, bazo thir nhét 1a Cs2COs (65t hon néu it nhét 1a 1,5
duong luong, va t5t hon nita néu 1a khoang 2 dwong lugng), dung mdi hitu co thr nhét
1a DMA (t6t hon néu 1a dung dich c6 ndng d6 nim trong khoang tir 0,5-0,75M), va
hop chét c6 cong thie (II) la (4-xyclobutyl-[1,4]diazepan-1-yl)-[6-(4-flo-phenoxy)-
pyridin-3-yl]-metanon.

Phuong phap diéu ché hop chit c¢6 cong thirc (II) con bao gdm budc cho hop
chét c¢6 cong thirc (5-1) phan (mg v6i 6-clonicotinyl clorua vai sy ¢6 mit ctia bazo thi
hai, nhu dung dich nuéc NaOH, dung dich nuéc KOH, Et3N, hodc iProNEt, trong dung
mdi hitu co tht hai nhu DCM, dicloetan (DCE), toluen, hodc isopropyl axetat, dé tao
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thanh hop chit c6 cong thie (7-1). Theo phuong 4n duoc wu tién khéc, hop chit c6
cong thirc (5-1) 1a 1-xyclobutyl-[1,4]diazepan dihydroclorua, bazo thir hai 1a dung dich
nudc NaOH 1N, dung mdi hitu co thir hai 1a isopropyl axetat, va hop chét c6 cong thirc

(7-1) 1a (6-clo-pyridin-3-yl)-(4-xyclobutyl-[1,4]diazepan-1-yl)-metanon.

Phuong phép diéu ché hop chét c6 cong thirc (I) con bao gbm budc cho hop
chét c6 cong thirc B2 phan tng véi axit thich hop, nhu TFA hogc HC, trong dung moi
hitu co thir ba nhu DCM, dioxan, hoic MeOH, hodc hdn hop cia ching, dé tao thanh
mudi amin c6 cong thirc (5-1). Theo phuong 4n dugc wu tién khac, hop chit c6 cong
thirc B2 12 tert-butyl este cua axit 4-xyclobutyl-[1,4]diazepan-1-carboxylic, axit nay la
HCI, dung méi hitu co thr ba 14 dioxan, va hop chit c6 cong thic (5-1) 1a 1-
xyclobutyl-[1,4]diazepan dihydroclorua.

Phuong phap diéu ché hop chét c6 cong thirc (II) con bao gbm bude cho tert-
butylhomopiperazin-1-carboxylat (t5t hon nim trong khoang tir 0,9-1,1 duong lugng
mol) thdng qua phan Ung amin khtr, phan Gng véi aldehit hodc keton c6 cong thirc
R!=0 (t6t hon, néu nim trong khoang tir 0,9 — 1,1 dwong lugng mol) véi sy c6 mit cia
it nhit mot duwong lugng mol chét khir, nhe NaB(OAc)sH hodc NaCNBHs, trong dung
moi hitu co thr tw nhu DCE, THF, EtOAc, etanol, hodc metanol, dé tao thanh hop chét
¢6 cong thire B2. Theo phuong 4n duge uu tién khéc, R!=0 1a xyclobutanon, chét khir
1a NaB(OAc):H (6t hon néu it nhét 13 1,1 duong lugng mol), dung méi hitu co thir tu
1 dicloetan (t6t hon néu 14 dung dich c6 ndng dd nim trong khoang tir 0,2M — 0,5M),
va hop chit c6 cong thitc B2 13 tert-butyl este cua axit 4-xyclobutyl-[1,4]diazepan-1-

carboxylic.

Theo phwong 4n dugc wu tién, hop chét c6 cong thirc (II) phan tmg véi HCI (bt
hon néu khoang 0,95 dwong lugng) trong dung méi hitu co thir ndm nhu etanol,
metanol, isopropanol, EtOAc, hodc hdn hop etanol/Et20, dé tao ra mubi duoc dung cia
hop chét c6 cong thirc (I). Theo phuong 4n duoc wu tién khéc, hop chét c6 cong thirc
(II) 1a (4-xyclobutyl-[1,4]diazepan-1-yl)-[6-(4-flo-phenoxy)-pyridin-3-yl]-metanon,

dung mo6i hitu co thr nim 1a etanol/Et20 (t6t hon néu 13 hdn hop ¢ ty 1& khoang 1:1),
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va mubi dugc dung c6 cong thirc (II) 1a (4-xyclobutyl-[1,4]diazepan-1-yl)-[6-(4-flo-
phenoxy)-pyridin-3-yl]-metanon hydroclorua monohydrat.

SGPO C
R R
DN 5) N h Ar-ZH N N
| 2 Hal ( | /—Hal , I /_Z\
Hozc/lfN: 6 k@fnﬁl N) kVfrr’:l N) Ar
o)

o)
®) (C) )

Lién quan dén So dd C, c4c pyridin (8), trong d6 phin tir thé Hal nim & vi tri 5-
hoic 6 cua pyridin dugce ghép cdp vdi cac amin (5) st dung cac phuong phip ghép cap
amit chung dé tao cac amit (9). Viéc thay thé phan tir thé Hal bing —Z-Ar dugc thuc
hién bang: 1) thay thé boi cac chét phan ing Ar-ZH trong céc didu kién kiém nhu dugc
mo ta trong So d6 A; hodc 2) ghép cip Ullmann véi sy c6 mit clia chét xuc tac dong
(D thich hgp, nhu Cul, trong dung méi nhu DMF, DMSO, hexametylphosphoramit
(HMPA), hoc hdn hop ciia chung, dé tao ra cic hop chit c6 cong thirc (I) trong d6 Y
12 CR?, R® 14 -Z-Ar, va R? 13 -H hodc cac hop chét c6 cong thie (I) trong d6 Y 1a CH
vaR?1a -Z-Ar.

SOPOD
Hal ~Hal o Hal
B | . - . |
RO\H/(Nj/ RO J’.:‘- HO SNy
o) O O o (13
(10),R=H (12)
(11), R = C,_4alkyl J(5) J(s)

(14) (15)
Céc hop chit c¢6 cong thie (I) trong d6 X 1a N, Y 1a CR?, R*1a —CN, va R?1a—
Z-Ar ¢6 thé dugc didu ché tir cac xyano amit (15), chung dugc @& cap nhu thé hién
trong So dd D. Céc axit pyridin-2-carboxylic (10) duoc bién dbi thanh c4c chit twong
tu N-oxit (12) bing cach phan tng v6i phire chét urea-hydro peroxit va anhydrit cta

axit trifloaxetic. Sw dit phin tir thé xyano dugc thyc hién bing phan tng véi
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trimetylsilyl xyanua (TMSCN) va dimetylcarbamyl clorua dé tao ra cac axit nitril (13).
Theo cach khéc, cac axot (10) c6 thé dwoc este hoa theo cic phwong phap da biét dé
tao thanh céc este (11), chat nay c6 thé duoc bién ddi thanh N-oxit este (12). Sau do,
phan tmg véi TMSCN va dimetylcarbamyl clorua dé dit nhém xyano, thuy phan nhém
este d& tao ra cac axit (13). Céc axit (13) dwoc bién dbi thanh cic xyano amit (15) boi
viéc ghép cdp amit véi cac amin (5) nhu duge moé ta trong So dd A. Theo céach khac,
céc N-oxit (12), trong d6 R 1a H, ¢6 thé dugc ghép cip voi cac amin (5) mot céch truc
tiép, sir dung cc phwong phap ghép cip amit nhu duge mé ta trong So d6 A. Cac N-
oxit amit (14) dugc phan tmg véi TMSCN va dimetylcarbamyl clorua dé tao thanh céc
xyano amit (15) twong tng. Phan tmg cta cac amit (15) théng qua su thay thé hodc
ghép cip Ullmann nhu duoc md ta trong So dd A va C tao ra cic hop chit c6 cong
thirc (I) trong d6 X 1a N, Y 1a CR? R?1a —CN, va R? 1a —-Z-Ar. Céc nitril (15) duge khir
thanh céc chit ddng ding aminometyl twong Ung hoic thuy phin dé tao cac amit

(khong dugc thé hién).
SOPO E

NH

/O R,
o O e (e 2
o) 0
HNK\ B @—(RS) R'=0 R1—NK\ [ @(R%
\__N N Z P \__N N Z n
o) o)
E3

)

Phuong phép didu ché hop chit c6 cong thirc (IT), hosic mudi duge dung cua
ching, ciing dwoc thé hién trong So d5 E. Phuong phép diéu ché hop chét c6 cong thirc
(ID), hoic mudi dugc dung ctia chuing, bao gém budc cho hop chét c6 cong thic E3 (6t
hon 1a khoang 1 duong lwong) qua phan tmg amin hoa khir, phan g véi hop chét c6
cong thire R'=0 (t6t hon néu it nhét 13 1 dwong lugng va t6t hon nita, khoang 1,2
dwong luong) véi su 6 mit clia chét khir thich hop nhu NaB(OAc)sH hodc NaCNBH3

(t6t hon néu it nhét 1a 1 duong luong va, t5t hon nita, néu khoang 1,5 dwong lugng),
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trong dung moi thitr sdu nhu DCE, THF, EtOAc, etanol, hoéc metanol, & nhiét dd
khoang 0°C dén 40°C, @& tao thanh hop chét c6 cong thire (IT). Theo phuong an dugce
wu tién khic, hop chit c6 cong thiac E3 1a (1,4-diazepan-1-yl)-(6-(4-
flophenoxy)pyridin-3-yl)metanon, R'=0 la xyclobutanon, chét khtr 13 NaB(OAc)sH,
dung moi hitu co thir sau 12 EtOAc, va hop chét c6 cong thuc (I) 1a (4-xyclobutyl-
[1,4]diazepan-1-yl)-[6-(4-flo-phenoxy)-pyridin-3-yl]-metanon.

Phuong phép didu ché hop chit c6 cong thic (II), hoic mudi duoc dung cua
ching, con bao gém budc cho hop chét c6 cong thirc E2 (tot hon 1a khoang 1 duwong
lugng) véi homopiperazin (t5t hon néu it nhét 13 1 duong lugng va t6t hon nira néu 13
khoang 2,4 duong lugng), véi sy c6 mit cua chét phan tng hiru co kim loai, nhu thude
thir alkyl Grignard hodc chit phan tng alkylliti (t5t hon néu it nhat la 1 dwong luong
va 6t hon nita néu 12 khoang 1,5 duong lugng), trong dung mdi hiru co khong proton,
& nhiét do nim trong khoang 0°C va khoang 30°C, @ tao thanh hop chét c6 cong thirc
E3. Vi du vé cac chit hitu co kim loai thich hop bao gém R'MgBr, R¥MgCl, hogc
RYLi, trong d6 RY 1a metyl, etyl, propyl, isopropyl, butyl, hodc hexyl. Cdc dung mdi hitu
co khong proton thich hop bao gdm THF, Et20, MTBE, hojc 2-metyl-THF. Theo
phuong 4n dugc wu tién, hop chat cé cong thic E2 1a etyl 6-(4-flophenoxy)nicotinat,
chét phan tmg hitu co kim loai 13 hexylliti, dung mdi hiru co khéng proton 1a THF, va
hop chit c6 cong thic E3 1 [1,4]diazepan-1-yl-[6-(4-flo-phenoxy)-pyridin-3-yl]-

metanon.

Phuong phap didu ché hop chét c6 cong thie (IT), hodc mubi dugc dung cua
ching, con bao gdm budc cho hop chét c6 cong thirc E1, trong d6 RX 12 metyl hoic
etyl (t6t hon 1a khoang 1 dwong luong), phan ung véi hop chit c6 cong thirc B3 (ot
hon néu 13 khoang 1,1 dwong luong) véi sy ¢6 mit ciia bazo (nhu Cs2COs, K2COs,
NaOH, hodac KOH, hodc cac chét tuong tu) (tét hon néu khoang 1,1 duong luong),
trong dung mdi hitu co phan cyuc, khong proton, & nhit do nim trong khoang nhiét do
trong phong va 80°C, d8 tao thanh hop chét c¢6 cong thitc E2. Cac dung mdi hiru co
khéng proton, phan cuc thich hop bao gém DMF, DMA, DMSO, hodc axetonitril.
Theo phuong an dugc wu tién khéc, hop chét ¢ cong thirc E1 14 etyl 6-clonicotinat,

hop chit c6 cong thic B3 1a 4-flophenol, bazo 1a Cs2COs, dung méi hitu co khong
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proton, phin cuc 13 DMF, va hop chit c6 cong thiac E2 1a etyl 6-(4-

flophenoxy)nicotinat.

Phuong phap diéu ché hop chét ¢6 cong thic (IT), hodc mudi duoc dung cia
ching, con bao gdm: a) pha lodng dung dich chira hop chét c6 cong thuc (II) trong
EtOAc v6i etanol; va b) xir Iy dung dich tao thinh bang dung dich HC1 dam dic (0,95
dwong luong) dé tao ra mubi hydroclorua ciia hop chit ¢6 cong thirc (II). Tét hon néu
hydroclorua monohydrat ctia hop chét c6 cong thirc (I) dugc tao thanh. Tét hon néu
dung dich chira hop chat c6 cong thirc (IT) trong EtOAc thu dwgc tir phan Ung cta hop
chét c6 cong thirc E3 phan tng véi hop chét cé cong thitc R'=0. Theo phuong 4n dugc
wu tién, hop chit c6 cong thuc (I) 13 (4-xyclobutyl-[1,4]diazepan-1-yl)-[6-(4-flo-
phenoxy)-pyridin-3-yl]-metanon. Theo phuong 4n dugc wu ti€n, mubi dugc dung ctia
hop chét c6 cong thic (II) 1a (4-xyclobutyl-[1,4]diazepan-1-yl)-[6-(4-flo-phenoxy)-

pyridin-3-yl]-metanon hydroclorua monohydrat.

Ngudi c6 trinh d¢ trung binh trong linh vurc s& nhan ra ring mot s6 bién dbi hoa
hoc dugc mo ta trén day cod thé dugc thuc hién theo trinh tw khac so véi trinh tu duoc

mo ta trong cac So do.

Cac hop chét c6 cong thirc (I) c6 thé dugc bién ddi thanh cic mudi twong Ung
cta ching bing céch st dung céc phuong phap di biét rd dbi véi Ngudi cé trinh do
‘trung binh trong linh vyc. Vi dy, cic amin c6 cong thic (I) c6 thé dugc xir Iy bang axit
trifloaxetic (TFA), HCI, hodc axit xitric trong dung moéi nhu dietyl ete (Et20),
diclometan (DCM), tetrahydrofuran (THF), hodc metanol (MeOH) dé tao ra cac dang

muoi trong Ung.

Cac hop chit duoc didu ché theo cac so dd dwge mo ta trén day c6 thé thu duge
& dang cac chit ddng phan dbi anh riéng biét, cdc chit ddng phan d6i quang, hoic céc
chit ddng phan mién, bing cach tdng hop dic hicu dbi anh, khong d6i quang hogc dic
hiéu mién, hodc bing c4ch phan giai. Cic hop chét dugc diéu ché theo céc so dd trén
day c6 thé thu duge theo céch khic & dang céc hdn hop raxemic (theo ty 1& 1:1) hodc
khong phai 13 raxemic (khong theo ty 1€ 1:1) hodc & dang céac hén hop cta cac chit

dong phan ddi quang hodc cac chat dong phidn mién. Khi cac hon hop raxemic va
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khong raxemic clia cac chit ddng phén dbi anh dugc tao thanh, cac chit ddng phan déi
anh riéng biét c6 thé duoc tach ra bang cach sir dung cac phuong phap phén tich thong
thuong d3 biét d6i voi mgudi co trinh d trung binh trong linh vyc ndy, nhu sic ky
khong di xtmg, tai tao tinh thé, tao mudi ddng phan khong dbi quang, tao din Xuét
thanh céc san phim cong ddng phin khéng d6i quang, chuyén héa sinh hoc, hodc
chuyén hoé bing enzym. Néu cac hdn hop ciia cic chit ddng phan mién hoic cic chét
ddng phan khéng dbi quang duoc tao thanh, cac chit ddng phan riéng biét c6 thé dugc
tach ra bang cach st dung cac phuong phéap k§ thuat thong thuong nhu sic ky hogc két
tinh.

Vi du thire hién séng ché

Céc vi du sau dugc dua ra d€ minh hoa bd sung cho sang che va cac phuong dn

duoc uvu tién khac nhau.
Hod hoc:

Pé didu ché cac hop chét duge mo ta trong céc vi du sau day, cac phuong phéap

thir nghiém chung sau dugc str dung, trir khi dugc néu cu thé khac.

Néu céc dung dich ho#c c4c hdn hop 1a “ddm dic”, chung duge b dudi ap sudt
giam, sir dung thiét bi 1am bay hoi dang quay. Trlr khi dugc néu cu thé khéc, cac dung

dich phan tng dugc khudy & nhiét d6 trong phong (rt) trong méi trudong Nag).

Séc ky cot nhanh pha thudng (flash column chromatography-FCC) thudng duoc
thuc hién bang céc cot silicagel RediSep® st dung dung dich 2M NHj trong
MeOH/DCM la chit rira giai, trir khi dugc néu cu thé khac.

Séc ky long cao 4p diéu ché pha ngugc (high performance liquid
chromatography-HPLC) thudng dugc thuc hién sir dung thiét bi Gilson® véi YMC-
Pack ODS-A, S5um, ¢t 75x30mm, tbc @6 dong chay 25mL/phit, dugc phat hién &
budc séng 220 va 254nm, véi gradient 15% dén 99% axetonitril/(nuéc/0,05% TFA)
(céc didu kién axit) hodc gradient axetonitril/(nuwéc/20mM NH4OH) (cac diéu kién

kiém).
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HPLC pha nguoc phén tich (Phuong phap B) dugc thuc hién bing cach st dung
thiét bi Hewlett Packard v&i Zorbax Eclipse XBD-C8, Smm, cft 4,6x150mm, va
gradien 1%-99% axetonitril/nudc trong 8,0 phut.

HPLC phén tich pha ngugc (phuong phap C) dugc thuc hién béang cach sir dung
Hé HPLC Hewlett-Packard HP1100 duoc lép cdt Zorbax Eclipse XDB-C18;
4,6x50mm, 1,8uM c6 téc d6 dong 2mL/phiit va phét hién & 220 va 250nm. Pha dong 1a
Dung mdi A: 0,1% TFA/nuGe; Dung méi B: 0,1% TFA/Axetonitril. Gradien chay la: 0
phut (A:B, 75:25); 1,0 phat (A:B, 75:25); 2,0 phut (A:B, 5:95).

Céc mubi clia axit trifloaxetic thu dugc bing cach tinh ché san phim phan tmg
th6 bing HPLC diéu ché pha nguoc.

Pé thu duge cac dit liéu xac dinh tinh chét dugc md ta trong céac vi du sau day,
cac phuong phap phén tich sau dugc st dung, trir khi dugce néu cu thé khéc.

Phd khéi thu duoc trén seri Agilent 1100 MSD st dung qué trinh ion hoa dién
di (electrospray ionization-ESI) & céac ché d6 duong va 4m nhu dugc chi. Khéi luong
theo tinh toan twong tmg véi khdi lwong chinh x4c.

Phd NMR thu dugc trén thiét bi do quang phd model Bruker DPX400 (400
MHz), DPX500 (500 MHz), DRX600 (600 MHz). Kiéu dit liu 'H NMR sau day 1a: sy
dich chuyén ho4 hoc trong viing dudi ppm clia tetrametylsilan (v0 56, hing s ghép cip
J trong Hz, tich hop).

Tén hod hoc dugce tao ra sit dung ChemDraw Ultra 6.0.2 (CambridgeSoft Corp.,
Cambridge, MA).

Vi du 1: [6-(3,4-Diclo-phenoxy)-pyridin-3-yl]-(4-isopropyl-piperazin-1-yl)-metanon.

gevence

Budc A: 5-Bromo-2-(3,4-diclo-phenoxy)-pyridin. B4 sung K2COs (5,22, 37,8mmol)
va 3,4-diclophenol (2,66g, 16,3mmol) vao dung dich chira 2,5-dibromopyridin (2,412g,
10,18mmol) trong DMF (50mL). H3n hop nay dugc khudy & 90°C trong 18h, sau do
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d& 1am mat dén nhiét d6 trong phong (rt). B sung nudc vao va hdn hop nay dugce chiét
bing DCM. Tinh ché bing FCC tao ra san phAm mong muén (3,23g, 100%). 'H NMR
(400MHz, CDCl): 8,21 (dd, J =2,5, 0,8 Hz, 1H), 7,81 (dd, J = 8,3, 3,0 Hz, 1H), 7,45
(d, J=8,8 Hz, 1H), 7,26 (d, J = 1,5 Hz, 1H), 7,00 (dd, J = 9,0, 2,5 Hz, 1H), 6,88 (dd, J
= 38,8, 0,8 Hz, 1H).

Buée B: B6 sung 1,8-diazabixyclo[5.4.0]Jundec-7-en (DBU; 0,30ml, 2,0mmol),
xyclopropyl piperazin (0,30ml, 2,4mmol), trans-di-m-axetatobis[2-(di-o-
tolylphosphino)benzyl]di-paladi (IT) (chét xtic tic Hermann; 36,7mg, 0,039mmol), t-
BuPHBF4* (17,4mg, 0,060mmol), va Mo(CO)s (301mg, 1,14mmol) vao dung dich
chira 5-bromo-2-(3,4-diclo-phenoxy)-pyridin (0,303g, 0,949mmol) trong THF (4mL).
Hdn hop phin ing ndy dugc dun néng trong 10 vi séng trong 6 phit & 125°C, lam
ngudi dén nhiét d6 trong phong, sau d6 co dic. Tinh ché bing FCC tao ra san phim
mong mubn (284mg, 76%). Phd khéi (ESI): khéi luong theo tinh toan dbi voi
C19H21CLbN302, 393.10; m/z tim thdy, 394,7 [M+H]*. 'H NMR (CDCls): 8,24 (dd, J =
2,5, 0,8 Hz, 1H), 7,83 (dd, J = 8,3, 2,5 Hz, 1H), 7,47 (d, J = 8,8 Hz, 1H), 7,30 (d,J =
2,8 Hz, 1H), 7,03 (dd, J = 8,8, 2,5 Hz, 1H), 7,00 (dd, J = 8,3, 0,8 Hz, 1H), 3,90-3,40 (br
m, 4H), 2,74 (h, J = 6,8 Hz, 1H), 2,64-2,43 (br m, 4H), 1,04 (d, J = 7,1 Hz, 6H).

Céc hop cht trong cac Vi du 2-42 dugc didu ché bing cach st dung cac quy
trinh twong ty v&i cac quy trinh dugce néu trong Vi du 1.

Vi du 2: (4-Isopropyl-piperazin-1-yl)-[6-(pyridin-3-yloxy)-pyridin-3-yl]-metanon.

Phd khdi (ESI): khdi lugng theo tinh toan ddi v&i C1sH22N402, 326,17; m/z tim
thiy, 327,7 [M+H]". 'H NMR (CDCls): 8,53 (d, J =2,7 Hz, 1H), 8,50 (dd, J=4,9, 1,1
Hz, 1H), 8,23 (d, J = 2,7 Hz, 1H), 7,85 (dd, J = 8,2, 2,5 Hz, 1H), 7,56-7,53 (m, 1H),
7,37 (dd, J = 8,4, 2,5 Hz, 1H), 7,04 (d, J = 8,8 Hz, 1H), 3,90-3,36 (m, 4H), 2,75 (h,J =
6,8 Hz, 1H), 2,66-2,39 (m, 4H), 1,06 (d, J = 6,0 Hz, 6H).
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Vi du 3: (4-Isopropyl-piperazin-1-yl)-[6-(4-metylsulfanyl-phenoxy)-pyridin-3-yl]-

metanon.

geVonch

Phé khéi (ESI): khéi luong theo tinh toan dbi véi C20HasN3028, 371,17; m/z tim
thdy, 372,7 [M+H]*. '"H NMR (CDCb): 8,27 (d, J = 2,5 Hz, 1H), 7,81 (dd, J = 8,5, 2,2
Hz, 1H), 7,33 (d, J = 8,8 Hz, 2H), 7,10 (d, J = 9,0 Hz, 2H), 6,97 (d, J = 8,1 Hz, 1H),
3,87-3,41 (m, 4H), 2,75 (h, ] = 6,6 Hz, 1H), 2,63-2,42 (m, 7H), 1,06 (d, J = 6,3 Hz,
6H).

Vi du 4: [6-(3-Clo-phenoxy)-pyridin-3-yl]-(4-isopropyl-piperazin-1-yl)-metanon.

geSsues

Phé khéi (ESI): khéi lwong theo tinh ton d6i véi C19H22CIN302, 359,14; m/z
tim thiy, 360,1 [M+H]*. '"H NMR (CDCls): 8,26 (d, J = 1,9 Hz, 1H), 7,83 (dd, J = 8,5,
2,7 Hz, 1H), 7,34 (dd, T = 8,0, 8,0 Hz, 1H), 7,23-7,20 (m, 1H), 7,18 (dd, J=2,2,2,2
Hz, 1H), 7,07-7,04 (m, 1H), 6,99 (d, ] = 8,2 Hz, 1H), 3,87-3,38 (m, 4H), 2,74 (h, I =
6,5 Hz, 1H), 2,65-2,41 (m, 4H), 1,05 (d, J = 6,6 Hz, 6H).

Vi du 5: (4-Isopropyl-piperazin-1-yl)-(6-phenoxy-pyridin-3-yl)-metanon.

geVene

Phd khéi (ESI): khéi luong theo tinh todn ddi véi CioH23N302, 325,18; m/z tim
thdy, 326,7 [M+H]*. 'H NMR (CDCls): 8,27 (d, J = 2,7 Hz, 1H), 7,81 (dd, J = 8,5, 2,5
Hz, 1H), 7,46-7,41 (m, 2H), 7,27-7,23 (m, 1H), 7,18-7,14 (m, 2H), 6,96 (d, ] = 8,5 Hz,
1H), 3,86-3,40 (m, 4H), 2,75 (h, J = 6,6 Hz, 1H), 2,66-2,41 (m, 4H), 1,06 (d, ] = 6,3
Hz, 6H).
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Vi du 6: [6-(4-Clo-3-metyl-phenoxy)-pyridin-3-yl]-(4-isopropyl-piperazin-1-yl)-

metanon.

/LDNWJ/V/\N( o@fd

Phd khéi (ESI): khéi lugng theo tinh toan dbi véi C20H24CIN3Oy, 373,16; m/z
tim thdy, 374,7 [M+H]". 'H NMR (CDCl): 8,26 (d, J = 2,2 Hz, 1H), 7,82 (dd, J = 8.8,
2,5 Hz, 1H), 7,28 (d, J = 8,5 Hz, 1H), 7,04 (d, J = 3,0 Hz, 1H), 6,98 (d, J = 8,2 Hz,
1H), 6,94 (dd, J = 8,2, 2,7 Hz, 1H), 3,87-3,41 (m, 4H), 2,75 (h, T = 6,3 Hz, 1H), 2,65-
2,43 (m, 4H), 1,06 (d, J = 6,6 Hz, 6H).

Vi du 7: 3-[5-(4-Isopropyl-piperazin-1-carbonyl)-pyridin-2-yloxy]-benzonitril.

A“@N w/CNro(jCN

Phd khéi (ESD): khdi lugng theo tinh ton ddi véi C20H22N402, 350,17; m/z tim
thdy, 351,7 [M+H]*. '"H NMR (CDCls): 8,24 (dd, J = 2,2, 0,8 Hz, 1H), 7,87 (dd, J =
8,2, 2,5 Hz, 1H), 7,55-7,53 (m, 2H), 7,50-7,49 (m, 1H), 7,45-7,41 (m, 1H), 7,05 (dd, J
=82, 0,5 Hz, 1H), 3,87-3,41 (m, 4H), 2,76 (h, J = 6,9 Hz, 1H), 2,68-2,44 (m, 4H),
1,06 (d, J = 6,6 Hz, 6H).

Vi du 8: [6-(4-Clo-phenoxy)-pyridin-3-yl]-(4-isopropyl-piperazin-1-yl)-metanon.

geNsuch

Phd khéi (ESI): khi luong theo tinh toan ddi véi C1oH22CIN3O2, 359,14; m/z
tim thy, 360,7 [M+H]*. "H NMR (CDCL): 8,25 (dd, J=2,5, 1,1 Hz, 1H), 7,83 (dd, J =
8,5,2,5 Hz, 1H), 7,41-7,37 (m, 2H), 7,13-7,09 (m, 2H), 6,99 (dd, J = 8,8, 0,5 Hz, 1H),
3,85-3,41 (m, 4H), 2,75 (h, J = 6,3 Hz, 1H), 2,65-2,43 (m, 4H), 1,06 (d, J = 6,6 Hz,
6H).
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Vi du 9: (4-Xyclopropyl-[1,4]diazepan-1-yl)-[6-(3,4-diclo-phenoxy)-pyridin-3-yl]-

N o Cl
-0 CrCC
0]

Phd khdi (ESI): khéi lugng theo tinh todn d6i vdi CooHz1CLN302, 405,10; m/z
tim thdy, 406,7 [M+H]*. '"H NMR (CDCL): 8,22 (br s, 1H), 7,82-7,78 (m, 1H), 7,46 (d,
J=8,8 Hz, 1H), 7,28 (d, J = 2,5 Hz, 1H), 7,02 (dd, J = 8,8, 2,6 Hz, 1H), 6,98 (br d, J =
8,5 Hz, 1H), 3,77-3,71 (m, 1H), 3,52-3,44 (m, 3H), 3,43-3,38 (m, 1H), 2,97-2,92 (m,
1H), 2,89-2,72 (m, 3H), 1,98-1,71 (m, 3H), 0,52-0,33 (m, 4H).

metanon.

Vi du 10: [6-(4-Clo-phenoxy)-pyridin-3-yl]-(4-xyclopropyl-[1,4]diazepan-1-yl)-

N 0]
Sovsael
o

Phd khéi (ESI): khéi luong theo tinh toan ddi véi C20H22CIN3O2, 371,14; m/z
tim thy, 372,4 [M+H]*. 'H NMR (CDCL): 8,23 (d, J = 2,2 Hz, 1H), 7,82-7,76 (m,
1H), 7,40-7,35 (m, 2H), 7,12-7,07 (m, 2H), 6,96 (d, J = 8,8 Hz, 1H), 3,78-3,71 (m,
2H), 3,53-3,45 (m, 2H), 2,98-2,93 (m, 1H), 2,88-2,75 (m, 3H), 1,97-1,75 (m, 3H),
0,52-0,34 (m, 4H).

metanon.

Vi du 11: 3-[5-(4-Xyclopropyl-[1,4]diazepan-1-carbonyl)-pyridin-2-yloxy]-benzonitril.
o) CN
>y )
K/ N PA|
0)

Phé khéi (ESI): khéi luong theo tinh toan ddi véi C2iH22N402, 362,17; m/z tim
thdy, 363,7 [M+H]*. '"H NMR (CDCl): 8,23 (br s, 1H), 7,87-7,82 (m, 1H), 7,55-7,51
(m, 2H), 7,50 (br s, 1H), 7,45-7,41 (m, 1H), 7,04 (d, J = 8,5 Hz, 1H), 3,79-3,74 (m,
2H), 3,55-3,49 (m, 2H), 3,00-2,95 (m, 1H), 2,89-2,78 (m, 3H), 2,00-1,79 (m, 3H),
0,54-0,36 (m, 4H).
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Vi du 12: [6-(4-Clo-3-metyl-phenoxy)-pyridin-3-yl]-(4-xyclopropyl-[1,4]diazepan-1-

~-C
SoVensd
o)

Phd khéi (ESI): khi lugng theo tinh toan ddi véi Co1Ha4CIN3O2, 385,16; m/z
tim thiy, 386,2 [M+H]". 'H NMR (400 MHz, CDCls): 8,25 (d, J = 1,9 Hz, 1H), 7,82-
7,77 (m, 1H), 7,38 (d, J = 8,2 Hz, 1H), 7,04 (d, J = 2,7 Hz, 1H), 6,99-6,92 (m, 2H),
3,78-3,72 (m, 2H), 3,56-3,47 (m, 2H), 3,00-2,94 (m, 1H), 2,89-2,76 (m, 3H), 1,99-1,76
(m, 3H), 0,53-0,35 (m, 4H).

yl)-metanon.

Vi du 13: (4-Xyclopropyl-[1,4]diazepan-1-yl)-(6-phenoxy-pyridin-3-yl)-metanon.
o)
> ) B
K/N N
(0

Phd khbi (ESI): khdi lugng theo tinh todn déi v6i C20H23N302, 337,18; m/z tim
thdy, 338,2 [M+H]". '"H NMR (CDCls): 8,23 (d, J = 2,5 Hz, 1H), 7,82-7,76 (m, 1H),
7,46-7,41 (m, 2H), 7,27-7,23 (m, 1H), 7,19-7,14 (m, 2H), 6,95 (d, J = 8,2 Hz, 1H),
3,78-3,73 (m, 2H), 3,56-3,48 (m, 2H), 3,00-2,94 (m, 1H), 2,89-2,76 (m, 3H), 1,99-1,76
(m, 3H), 0,53-0,35 (m, 4H).

Vi du 14: (4-Xyclobutyl-[1,4]diazepan-1-yl)-[6-(3,4-diclo-phenoxy)-pyridin-3-yl]-

S OUsase

Phé khéi (ESI): khdi lugng theo tinh todn dbi véi C21H23CLN302,419,12; m/z
tim thdy, 420,3 [M+H]*. 'H NMR (CDCls): 8,23 (br s, 1H), 7,82 (dd, J = 8,3, 2,3 Hz,
1H), 7,47 (d, J = 8,8 Hz, 1H), 7,29 (d, J = 3,0 Hz, 1H), 7,03 (dd, J = 8,6, 2,3 Hz, 1H),
6,99 (d, J = 8,6 Hz, 1H), 3,80-3,73 (m, 2H), 3,57-3,48 (m, 2H), 2,96-2,81 (m, 1H),
2,65-2,59 (m, 1H), 2,53-2,41 (m, 3H), 2,10-1,91 (m, 3H), 1,89-1,65 (m, SH).

metanon.
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Vi du 15: [6-(3,4-Diclo-phenoxy)-pyridin-3-yl]-(4-isopropyl-[1,4]diazepan-1-yl)-

ST

Phd khdi (ESI): khéi lugng theo tinh todn d6i v6i C20HasCLN3O2, 407,12; m/z
tim thdy, 408,2 [M+H]". "H NMR (CDCL): 8,24 (br s, 1H), 7,82 (dd, J = 8,3, 2,5 Hz,
1H), 7,47 (d, T = 8,6 Hz, 1H), 7,29 (d, J = 3,0 Hz, 1H), 7,03 (dd, J = 8,3, 1,3 Hz, 1H),
6,99 (d, J = 8,4 Hz, 1H), 3,78-3,72 (m, 2H), 3,51-3,45 (m, 2H), 2,99-2,84 (m, 1H),
2,82-2,76 (m, 1H), 2,71-2,58 (m, 3H), 1,95-1,86 (m, 1H), 1,81-1,72 (m, 1H), 1,06-0,94
(m, 6H).

Vi du 16: [6-(4-Clo-3-metyl-phenoxy)-pyridin-3-yl]-(4-xyclobutyl-[1,4]diazepan-1-yl)-

O\NQ“W/@N/ o©fcl

Ph khéi (ESI): khéi lugng theo tinh todn d6i véi C22Ha6CIN302, 399,17; m/z
tim thdy, 400,3 [M+H]*. '"H NMR (CDCl): 8,23 (br s, 1H), 7,78 (dd, J = 8,0, 2,5 Hz,
1H), 7,35 (d, T = 8,8 Hz, 1H), 7,01 (d, J = 2,5 Hz, 1H), 6,96-6,89 (m, 2H), 3,78-3,71
(m, 2H), 3,56-3,46 (m, 2H), 2,93-2,79 (m, 1H), 2,64-2,57 (m, 1H), 2,52-2,39 (m, 3H),
2,37 (s, 3H), 2,09-1,90 (m, 3H), 1,88-1,54 (m, 5H).

metanon.

metanon.

Vi du 17: [6-(4-Clo-3-metyl-phenoxy)-pyridin-3-yl]-(4-isopropyl-[1,4]diazepan-1-yl)-

O O,

Phd khéi (ESI): khéi lugng theo tinh todn dbi véi C21Hz6CIN3O2, 387.90; m/z
tim thy, 388,3 [M+H]". '"H NMR (CDCl): 8,24 (br s, 1H), 7,79 (dd, J = 8,6, 2,3 Hz,
1H), 7,36 (d, J = 8,6 Hz, 1H), 7,03 (d, J = 2,8 Hz, 1H), 6,97-6,90 (m, 2H), 3,78-3,71

metanon.
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(m, 2H), 3,53-3,45 (m, 2H), 2,99-2,83 (m, 1H), 2,83-2,74 (m, 1H), 2,71-2,57 (m, 3H),
1,96-1,85 (m, 1H), 1,82-1,70 (m, 1H), 1,07-0,93 (m, 6H).

Vi du 18: (4-Xyclopropyl-[1,4]diazepan-1-yl)-[6-(4-flo-phenoxy)-pyridin-3-yl]-

N o
~0 GG,
o

Phd khéi (ESI): khdi lugng theo tinh todn d6i v6i C20H22FN30z, 355,17; m/z tim
thdy, 356,4 [M+H]*. 'H NMR (CDCl): 8,23 (d, J = 2,3 Hz, 1H), 7,81-7,75 (m, 1H),
7,14-7,08 (m, 4H), 6,94 (d, J = 8,6 Hz, 1H), 3,77-3,70 (m, 2H), 3,54-3,39 (m, 2H),
2,99-2,93 (m, 1H), 2,88-2,73 (m, 3H), 1,98-1,73 (m, 3H), 0,53-0,31 (m, 4H).

metanon.

Vi du 19: (4-Xyclobutyl-[1,4]diazepan-1-yl)-[6-(4-flo-phenoxy)-pyridin-3-yl]-

SeVenst

Phé khéi (ESI): khéi luong theo tinh ton dbi véi C21H24FN302, 369,19; m/z tim
thdy, 370,4 [M+H]". 'H NMR (CDCls): 8,23 (br s, 1H), 7,79 (dd, J = 8,6, 2,8 Hz, 1H),
7,13-7,08 (m, 4H), 6,95 (dd, T = 8,1, 0,5 Hz, 1H), 3,81-3,71 (m, 2H), 3,58-3,46 (m,
2H), 2,96-2,78 (m, 1H), 2,66-2,58 (m, 1H), 2,53-2,39 (m, 3H), 0,21-1,54 (m, 8H).

metanon.

Vi du 20: 3-[5-(4-Xyclobutyl-[1,4]diazepan-1-carbonyl)-pyridin-2-yloxy]-benzonitril.
0] CN
SN O
\__N N
o)

Phé khéi (ESI): khéi lugng theo tinh todn ddi véi C22H24N402, 376,19; m/z tim
thdy, 377,5 [M+H]*. '"H NMR (CDCls): 8,22 (br s, 1H), 7,84 (dd, J = 8,6, 2,8 Hz, 1H),
7,56-7,46 (m, 3H), 7,44-7,38 (m, 1H), 7,03 (dd, J = 8,3, 0,5 Hz, 1H), 3,82-3,71 (m,
2H), 3,60-3,45 (m, 2H), 2,87-2,79 (m, 1H), 2,67-2,58 (m, 1H), 2,54-2,39 (m, 3H),
2,12-1,52 (m, 8H).
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Vi du 21: (4-Xyclobutyl-[1,4]diazepan-1-yl)-(6-phenoxy-pyridin-3-yl)-metanon.
o)
O O
K/N N
O

Phé khéi (ESI): khdi lugng theo tinh toan dbi véi C21Hz2sN302, 351,19; m/z tim
thdy, 352,5 [M+H]*. 'H NMR (CDCls): 8,25 (br s, 1H), 7,78 (dd, J = 8,8, 2,5 Hz, 1H),
7,45-7,39 (m, 2H), 7,26-7,21 (m, 1H), 7,17-7,13 (m, 2H), 6,93 (d, ] = 8,5 Hz, 1H),
3,81-3,71 (m, 2H), 3,58-3,47 (m, 2H), 2,94-2,79 (m, 1H), 2,66-2,58 (m, 1H), 2,54-2,39
(m, 3H), 2,12-1,92 (m, 3H), 1,89-1,55 (m, 5H).

Vi du 22: (4-Xyclopropyl-piperazin-1-yl)-[6-(4-flo-phenoxy)-pyridin-3-yl]-metanon.

ReVsash

Phé khéi (ESI): khéi lugng theo tinh toan d6i v&i C1oH20FN3Oy, 341,15; m/z tim
thdy, 342,5 [M+H]*. '"H NMR (CDCL): 8,24 (dd, J=2,3, 0,5 Hz, 1H), 7,81 (dd, J =
8,6, 2,5 Hz, 1H), 7,15-7,08 (m, 4H), 6,96 (dd, J = 8,3, 0,8 Hz, 1H), 3,84-3,33 (m, 4H),
2,76-2,49 (m, 4H), 1,70-1,61 (m, 4H), 0,54-0,37 (m, 4H).

Vi du 23: [6-(3-Clo-phenoxy)-pyridin-3-yl]-(4-xyclopropyl-[1,4]diazepan-1-yl)-

XN 0] Cl
-0 G
o]

Phé khéi (ESI): khéi lugng theo tinh toan dbi vdi C20H22CIN3O2, 371,14; m/z
tim thdy, 372,5 [M+H]*. '"H NMR (CDCL): 8,25 (d, J = 2,2 Hz, 1H), 7,83-7,77 (m,
1H), 7,37-7,32 (m, 1H), 7,23-7,20 (m, 1H), 7,19-7,16 (m, 1H), 7,07-7,04 (m, 1H),
6,99-6,95 (m, 1H), 3,78-3,71 (m, 2H), 3,53-3,47 (m, 2H), 2,98-2,93 (m, 1H), 2,88-2,76
(m, 3H), 1,97-1,76 (m, 3H), 0,52-0,34 (m, 4H).

metanon.
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Vi du 24: [6-(3-Clo-phenoxy)-pyridin-3-yl]-(4-xyclobutyl-[1,4]diazepan-1-yl)-

<>—NC>N \H/CN(O\Q/C'

Phd khdi (ESI): khéi lugng theo tinh todn d6i v6i C21H21CIN302, 385,16; m/z
tim thdy, 386,2 [M+H]*. '"H NMR (CDCls): 8,25 (br s, 1H), 7,81 (dd, J = 8,2,2,2 Hz,
1H), 7,36-7,32 (m, 1H), 7,23-7,19 (m, 1H), 7,19-7,16 (m, 1H), 7,07-7,03 (m, 1H), 6,97
(dd, J=38,5, 0,8 Hz, 1H), 3,81-3,72 (m, 2H), 3,58-3,47 (m, 2H), 2,97-2,80 (m, 1H),
2,68-2,58 (m, 1H), 2,55-2,40 (m, 3H), 2,11-1,93 (m, 3H), 1,90-1,55 (m, SH).

metanon.

Vi du 25: [6-(4-Clo-phenoxy)-pyridin-3-yl]-(4-xyclobutyl-[1,4]diazepan-1-yl)-

SO,

Phé khéi (ESI): khéi luvong theo tinh todn ddi véi C21H21CIN3Oz, 385,16; m/z
tim thiy, 386,5 [M+H]*. 'H NMR (CDCls): 8,23 (s, 1H), 7,80 (dd, J = 8,5, 2,7 Hz, 1H),
7,40-7,35 (m, 2H), 7,12-7,07 (m, 2H), 6,96 (d, ] = 8,2 Hz, 1H), 3,79-3,72 (m, 2H),
3,57-3,47 (m, 2H), 2,95-2,79 (m, 1H), 2,65-2,58 (m, 1H), 2,53-2,39 (m, 3H), 2,09-1,92
(m, 3H), 1,88-1,56 (m, SH).

metanon.

Vi du 26: (4-Xyclobutyl-[1,4]diazepan-1-yl)-[6-(3,4-diflo-phenoxy)-pyridin-3-yl]-

AT

Phé khéi (ESI): khéi luvgng theo tinh todn ddi véi CoiHsF2N302F, 387,18; m/z
tim thdy, 388,5 [M+H]*. '"H NMR (CDCls): 8,23 (s, 1H), 7,81 (dd, J = 8.8, 2,5 Hz, 1H),
7,24-7,16 (m, 1H), 7,05-6,96 (m, 2H), 6,92-6,86 (m, 1H), 3,80-3,73 (m, 2H), 3,57-3,48

metanon.
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(m, 2H), 2,95-2,79 (m, 1H), 2,66-2,59 (m, 1H), 2,54-2,40 (m, 3H), 2,11-1,92 (m, 3H),
1,89-1,60 (m, SH).

Vi du 27: (4-Xyclopropyl-[1,4]diazepan-1-y1)-[6-(3,4-diflo-phenoxy)-pyridin-3-yl]-

N (o) F
(O GO
0]

Phd khéi (ESI): khéi lwong theo tinh toan dbi véi C20H21F2N302, 373,16; m/z
tim thdy, 374,5 [M+H]". '"H NMR (CDCl): 8,23 (d, J = 2,0 Hz, 1H), 7,84-7,77 (m,
1H), 7,24-7,15 (m, 1H), 7,06-6,95 (m, 2H), 6,93-6,87 (m, 1H), 3,78-3,70 (m, 2H),
3,54-3,45 (m, 2H), 2,99-2,92 (m, 1H), 2,89-2,76 (m, 3H), 1,98-1,75 (m, 3H), 0,53-0,33
(m, 4H).

Vi du 28: [6-(3,4-Diflo-phenoxy)-pyridin-3-yl]-(4-isopropyl-piperazin-1-yl)-metanon.

geveney

Phé khéi (ESI): khéi lwong theo tinh toan dbi véi C1oH21F2N302, 361,16; m/z
tim thy, 362,5 [M+H]*. 'H NMR (CDCls): 8,24 (dd, J =2.5, 1,0 Hz, 1H), 7,83 (dd, J =
8,3, 2,3 Hz, 1H), 7,24-7,16 (m, 1H), 7,06-6,97 (m, 2H), 6,92-6,87 (m, 1H), 3,88-3,36
(m, 4H), 2,74 (h, T = 6,8 Hz, 1H), 2,66-2,42 (m, 4H), 1,05 (d, J = 6,6 Hz,1H).

metanon.

Vi du 29: (4-Xyclobutyl-[1,4]diazepan-1-yl)-[6-(2-flo-phenoxy)-pyridin-3-yl]-

HOCEC

Phé khéi (ESI): khéi lugng theo tinh toan d6i v6i C2iH24FN302, 369,19; m/z tim
thdy, 370,5 [M+H]*. 'H NMR (CDCl3): 8,20 (br s, 1H), 7,81 (dd, J = 8,6, 2,0 Hz, 1H),
7,26-7,16 (m, 5H), 7,02 (dd, J = 8,3, 1,0 Hz, 1H), 3,81-3,71 (m, 2H), 3,59-3,46 (m,

metanon.
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2H), 2,96-2,78 (m, 1H), 2,66-2,58 (m, 1H), 2,54-2,39 (m, 3H), 2,11-1,91 (m, 3H),
1,90-1,55 (m, SH).

Vi du 30: (4-Xyclobutyl-[1,4]diazepan-1-yl)-[6-(2,4-diflo-phenoxy)-pyridin-3-yl]-

e Osnol

Phd khdi (ESI): khdi luong theo tinh toan déi v6i C21H23FaN302, 387,18; m/z
tim thiy, 388,5 [M+H]*. 'H NMR (CDCls): 8,18 (br s, 1H), 7,81 (dd, J = 8,8, 2,5 Hz,
1H), 7,22-7,16 (m, 1H), 7,03 (dd, J = 8,5, 0,8 Hz, 1H), 6,99-6,89 (m, 2H), 3,80-3,72
(m, 2H), 3,56-3,47 (m, 2H), 2,94-2,79 (m, 1H), 2,65-2,59 (m, 1H), 2,53-2,40 (m, 3H),
2,10-1,92 (m, 3H), 1,92-1,56 (m, SH).

metanon.

Vi du 31: (4-Xyclopropyl-[1,4]diazepan-1-yl)-[6-(2-flo-phenoxy)-pyridin-3-yl]-

N (0]
Se¥ssie
0]

Phd khéi (ESI): khdi lwong theo tinh toan d6i véi C20H22FN3Oy, 355,17; m/z tim
thdy, 356,5 [M+H]*. 'H NMR (CDCL): 8,20 (d, J = 2,0 Hz, 1H), 7,83-7,77 (m, 1H),
7,26-7,1 (m, 5H), 7,03 (d, J = 8,6 Hz, 1H), 3,78-3,69 (m, 2H), 3,55-3,45 (m,2H), 2,98-
2,91 (m, 1H), 2,88-2,75 (m, 3H), 1,97-1,75 (m, 3H), 0,53-0,33 (m, 4H).

metanon.

Vi du 32: (4-Xyclopropyl-[ 1,4]diazepan-1-yl)-[6-(2,4-diflo-phenoxy)-pyridin-3-yl]-

XN o)
)10,
0]

Phé khéi (ESI): khdi lugng theo tinh toan dbi v6i C20H21F2N302, 373,16; m/z
tim thdy, 374,5 [M+H]". 'H NMR (CDCls): 8,18 (d, J = 2,0 Hz, 1H), 7,83-7,77 (m,1H),
7,24-7,16 (m, 1H), 7,03 (d, J = 8,6 Hz, 1H), 7,00-6,89 (m, 2H), 3,77-3,70 (m,2H),

metanon.
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3,53-3,45 (m, 2H), 2,98-2,93 (m, 1H), 2,87-2,75 (m, 3H), 1,98-1,75 (m, 3H), 0,52-0,33
(m, 4H).

Vi du 33: (4-Xyclobutyl-[1,4]diazepan-1-yl)-[6-(3,5-diclo-phenoxy)-pyridin-3-yl]-

Phé khédi (ESD): khdi lugng theo tinh toan dbi véi C21H23ClN3O2, 419,12; m/z
tim thdy, 420,5 [M+H]*. 'H NMR (CDCL): 8,25 (br s, 1H), 7,83 (dd, J = 8,3, 2,3 Hz,
1H), 7,22 (dd, J = 1,8, 1,8 Hz, 1H), 7,08 (d, J = 2,0 Hz, 1H), 6,99 (dd, J = 8,3, 0,5 Hz,
1H), 3,82-2,60 (m, 1H), 2,55-2,41 (m, 3H), 2,12-1,94 (m, 3H), 1,90-1,57 (m, SH).

metanon.

Vi du 34: (4-Xyclopropyl-[1,4]diazepan-1-y1)-[6-(2,5-diflo-phenoxy)-pyridin-3-yl]-

N (o) F
) I
0}

Phé khéi (ESID): khéi lugng theo tinh toan dbi véi C20H21F2N30z2, 373,16; m/z
tim thdy, 374,5 [M+H]*. "H NMR (CDCL): 8,20 (d, J = 1,9 Hz, 1H), 7,84-7,79 (m,
1H), 7,18-7,12 (m, 1H), 7,04 (d, J = 8,5 Hz, 1H), 7,02-6,97 (m, 1H), 6,95-6,89 (m,
1H), 3,78-2,71 (m, 2H), 3,53-3,46 (m, 2H), 2,98-2,93 (m, 1H), 2,87-2,76 (m, 3H),
1,97-1,76 (m, 3H), 0,51-0,35 (m, 4H).

metanon.

Vi du 35: (4-Xyclopropyl-[1,4]diazepan-1-y1)-[6-(3,5-diclo-phenoxy)-pyridin-3-yl]-

N o) Cl
So¥eye;
0} Cl

Phé khéi (ESI): khéi lugng theo tinh toan ddi véi C20H21CLN3O2, 405,10; m/z
tim thiy, 406,4 [M+H]". 'TH NMR (CDCls): 8,25 (br s, 1H), 7,85-7,79 (m, 1H), 7,23
(dd, T=1,9, 1,9 Hz, 1H), 7,09 (d, ] = 1,6 Hz, 1H), 6,99 (d, J = 8,2 Hz, 1H), 3,78-3,72

metanon.
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(m, 2H), 3,53-3,47 (m, 2H), 2,94-2,89 (m, 1H), 2,89-2,77 (m, 3H), 1,98-1,76 (m, 3H),
0,53-0,35 (m, 4H).

Vi du 36: (4-Xyclobutyl-[1,4]diazepan-1-yl)-[6-(3,5-diflo-phenoxy)-pyridin-3-yl]-

<>‘N©N 7J)/CN(O\KP/F

Phé khéi (ESI): khéi lugng theo tinh toan dbi v6i C21H23F2N302, 387,18; m/z
tim thiy, 388,5 [M+H]".

metanon.

Vi du 37: (4-Xyclopropyl-[1,4]diazepan-1-yl)-[6-(3-flo-phenoxy)-pyridin-3-yl]-

O F
-0 S
o

Phé khéi (ESI): khéi luong theo tinh toan dbi véi C20H22FN30, 355,17; m/z tim
thdy, 356,5 [M+H]". 'H NMR (CDCL): 8,30-8,12 (m, 1H), 7,86-7,73 (m, 1H), 7,43-
7,33 (m, 1H), 7,03-7,83 (m, 4H), 3,84-3,65 (m, 1H), 3,57-3,36 (m, 3H), 3,00-2,92 (m,
1H), 2,90-2,70 (m, 3H), 2,00-1,66 (m, 3H), 0,54-0,34 (m, 4H).

metanon.

Vi du 38: [6-(3-Flo-phenoxy)-pyridin-3-yl]-(4-isopropyl-[ 1,4]diazepan-1-yl)-metanon.
o F
2SS0
N =N ‘
o]

Phé khéi (ESI): khéi lwong theo tinh toan d6i véi C2oH24FN302, 357,19; m/z tim
thdy, 358,5 [M+H]*. 'H NMR (CDCl): 8,32-8,21 (m, 1H), 7,86-7,76 (m, 1H), 7,42-
7,32 (m, 1H), 7,03-6,85 (m, 4H), 3,85-3,68 (m, 2H), 3,59-3,40 (m, 2H), 3,08-2,77 (m,
2H), 2,73-2,58 (m, 3H), 2,02-1,86 (m, 2H), 1,15-0,89 (m, 6H).
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Vi du 39: (4-Xyclobutyl-[1,4]diazepan-1-y1)-[6-(3-flo-phenoxy)-pyridin-3-yl]-

S evsnsy

Phd khdi (ESID): khdi lwong theo tinh toan di véi C21H24FN302, 369,19; m/z tim
thdy, 370,5 [M+H]*. "H NMR (CDCls): 8,29-8,22 (m, 1H), 7,86-7,77 (m, 1H), 7,42-
7,32 (m, 1H), 7,01-6,87 (m, 4H), 3,84-3,72 (m, 2H), 3,59-3,46 (m, 2H), 2,98-2,78 (m,
1H), 2,68-2,58 (m, 1H), 2,55-2,38 (m, 3H), 2,12-1,54 (m, 8H).

metanon.

Vi du 40: (4-Xyclobutyl-[1,4]diazepan-1-yl)-[6-(3-metyl-4-metylsulfanyl-phenoxy)-

SoVsacd

Phd khéi (ESI): khéi lugng theo tinh toan dbi véi C2sH2oN302S, 411,12; m/z tim
thdy, 412,5 [M+H]*. '"H NMR (CDCls): 8,31-8,19 (m, 1H), 7,83-7,74 (m, 1H), 7,24-
7,17 (m, 1H), 7,03-6,88 (m, 3H), 3,84-3,66 (m, 2H), 3,62-3,45 (m, 2H), 2,99-2,77 (m,
1H), 2,69-2,67 (m, 1H), 2,56-2,38 (m, 6H), 3,52 (s, 3H), 2,13-1,50 (m, 8H).

pyridin-3-yl]-metanon.

Vi du 41: (4-Xyclopropyl-[1,4]diazepan-1-yl)-[6-(3-metyl-4-metylsulfanyl-phenoxy)-

~°
{3 OO
9

Phd khéi (ESI): khdi lugng theo tinh todn dbi v6i C22HarN302S, 397,18; m/z tim
thdy, 398,5 [M+H]*. '"H NMR (CDCL): 8,30-8,19 (m, 1H), 7,84-7,70 (m, 1H), 7,24
7,18 (m, 1H), 7,05-6,88 (m, 3H), 3,84-3,68 (m, 2H), 3,56-3,46 (m, 2H), 3,01-2,91 (m,
1H), 2,89-2,72 (m, 3H), 2,47 (s, 3H), 2,35 (s, 3H), 1,99-1,71 (m, 3H), 0,56-0,26 (m,
4H).

pyridin-3-yl]-metanon.
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Vi du 42: (4-Isopropyl-[1,4]diazepan-1-yl)-[6-(3-metyl-4-metylsulfanyl-phenoxy)-

PO COC

Phd khéi (ESD): khéi luong theo tinh toan dbi véi C22HoN302S, 399,20; m/z tim
thdy, 400,5 [M+H]*. '"H NMR (CDCl): 8,29-8,20 (m, 1H), 7,81-7,65 (m, 1H), 7,24-
7,18 (m, 1H), 7,02-6,90 (m, 3H), 3,83-3,63 (m, 2H), 3,57-3,43 (m, 2H), 3,06-2,74 (m,
2H), 2,72-2,56 (m, 3H), 2,47 (s, 3H), 3,52 (s, 3H), 1,98-1,87 (m, 1H), 1,84-1,71 (m,
1H), 1,12-0,90 (m, 6H).

pyridin-3-yl]-metanon.

Vi du 43: [6-(3,4-Diclo-phenoxy)-pyridin-2-yl]-(4-isopropyl-piperazin-1-yl)-metanon.

geVslve

Budc A: (6-Bromo-pyridin-2-yl)-(4-isopropyl-piperazin-1-yl)-metanon. B6 sung
1-isopropylpiperazin (95,20mg, 0,74mmol) vao dung dich chira axit 6-bromo-pyridin-
2-carboxylic (100,00mg, 0,50mmol) trong DCM (5,0mL), sau d6 b sung 1-(3-
dimetylaminopropyl)-3-etylcarbodiimit hydroclorua (EDC; 189,78mg, 0,99mmol), 1-
hydroxybenzotriazol (HOBt; 133,78mg, 0,99mmol), va iProNEt (0,86ml, 4,95mmol).
Sau 18h & nhiét d6 trong phong, hdn hgp nay dugc pha lodng véi nude va chiét bang
DCM. Tinh ché bing FCC tao ra san phdm mong muén (83,0mg, 54%). Phé khéi
(ESI): khdi lugng theo tinh toan dbi véi C13HisBrN30, 311,06; m/z tim thiy, 312,2
[M+H]*. 'H NMR (CDCl): 7,69-7,59 (m, 2H), 7,56-7,52 (m, 1H), 3,84-3,76 (m, 2H),
2,79-2,68 (m, 1H), 2,62 (t, J = 5,1 Hz, 2H), 2,53 (t, J = 5,1 Hz, 2H), 1,06 (d, J = 6,5
Hz, 6H). Thir nghiém 1 (H3 nguoi): Ki = 1400nM.

Budc B: Bb sung 3,4 diclophenol (40,07mg, 0,25mmol) va K2COs3 (101,93mg,
0,74mmol) vao dung dich chira (6-bromo-pyridin-2-yl)-(4-isopropyl-piperazin-1-yl)-
metanon (76,7mg, 0,25mmol) trong DMF (2,5mL). Sau 18h ¢ 120°C, hdn hop nay

dwoc 1am ngudi dén nhiét d6 trong phong, pha lodng véi nudce, va chiét bang DCM.
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Tinh ché bdng FCC, sau d6 bing HPLC pha nguoc (cic diéu kién kiém) tao ra san
phdm mong muén (10,0mg, 3,5%). Phd khdi (ESI): khdi luong theo tinh toan d6i voi
C19H21CLbN302, 393,10; m/z tim thiy, 394,3 [M+H]*. 'H NMR (CDCl3): 7,82 (dd, J =
8,2, 7,4 Hz, 1H), 7,52-7,44 (m, 2H), 7,26 (d, J =2,7 Hz, 1H), 7,06-6,98 (m, 2H), 3,75-
3,67 (m, 2H), 3,50-3,44 (m, 2H), 2,70-2,61 (m, 1H), 2,55-2,48 (m, 2H), 2,23-2,15 (m,
2H), 1,01 (d, J = 6,6 Hz, 6H).

Céc hop chét trong cac Vi du 44-52 dwoc diu ché bing céch st dung cac
phuong phap twong ty véi cic phuong phép duoc mo ta trong Vi du 43. trong d6 céac
mudi cta axit trifloaxetic dugc tao ra, qué trinh tinh ché duoc thuc hién béng cach st

dung HPLC diéu ché (cac didu kién axit).

Vi du 44: (4-Xyclopropyl-[1,4]diazepan-1-y1)-[6-(3,4-diclo-phenoxy)-pyridin-2-yl]-

D ) ?
N\/Nj((Nj\oDECI
o}

Budc A: (6-Bromo-pyridin-2-yl)-(4-xyclopropyl-[1,4]diazepan-1-yl)-metanon.
Phé khdi (ESI): khéi lugng theo tinh toan dbi véi C14HisBrN;0, 323,06; m/z tim thay,
326,3 [M+H]". 'H NMR (CDCl): 7,67-7,63 (m, 1H), 7,62-7,58 (m, 1H), 7,54-7,51 (m,
1H), 3,80-3,73 (m, 2H), 3,62-3,53 (m, 2H), 3,00-2,95 (m, 1H), 2,92-2,81 (m, 3H),
1,99-1,81 (m, 3H), 0,54-0,35 (m, 4H). Thr nghiém 1 (H3 nguoi): Ki = 431nM.

metanon.

Budc B: Phd khéi (ESI): khdi lugng theo tinh todn ddi v6i C2oHa1CLN3Oy,
405,10; m/z tim thy, 406,4 [M+H]*. '"H NMR (CDCL): 7,85-7,78 (m, 1H), 7,49-7,40
(m, 2H), 7,29-7,24 (m, 1H), 7,04-6,97 (m, 2H), 3,71-3,64 (m, 2H), 3,43-3,35 (m, 2H),
2,91-2,85 (m, 1H), 2,75-2,69 (m, 1H), 2,64-2,59 (m, 1H), 2,44-2,38 (m, 1H), 1,93-1,85
(m, 1H), 1,64-1,50 (m, 2H), 0,51-0,28 (m, 4H).

Vi du 45: (4-Xyclobutyl-[1,4]diazepan-1-y1)-[6-(3,4-diclo-phenoxy)-pyridin-2-yl]-

metanon.
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QL

Budce A: (6-Bromo-pyridin-2-yl)-(4-xyclobutyl-[1,4]diazepan-1-yl)-metanon.
Ph khéi (ESI): khéi lugng theo tinh toan déi voi CisHaoBrN3O, 337,08; m/z tim thdy,
339,2 [M+H]*. '"H NMR (CDCl): 7,67-7,58 (m, 2H), 7,54-7,50 (m, 1H), 3,85-3,74 (m,
2H), 3,69-3,52 (m, 2H), 3,01-2,86 (m, 1H), 2,69-2,44 (m, 4H), 2,14-1,53 (m, 8H). Thir
nghiém 1 (Human Hs): K; =33 nM.

Buéc B: Phd khdi (ESD): khéi luong theo tinh todn d6i véi C21H23CLN3O2,
419,12; m/z tim thiy, 420,4 [M+H]*. '"H NMR (CDCl): 7,86-7,78 (m, 1H), 7,50-7,39
(m, 2H), 7,28-7,23 (m, 1H), 7,04-6,97 (m, 2H), 3,73-3,66 (m, 2H), 3,48-3,42 (m, 1H),
3,39 (t, J = 6,5 Hz, 1H), 2,91-2,58 (m, 1H), 2,57-2,51 (m, 1H), 2,91-2,58 (m, 1H),
2,23-2,20 (m, 1H), 2,14-1,87 (m, 4H), 1,86-1,48 (m, SH).

Vi du 46: [6-(3,4-Diclo-phenoxy)-pyridin-2-yl]-(4-isopropyl-[1,4]diazepan-1-yl)-

O,

Budc A: (6-Bromo-pyridin-2-yl)-(4-isopropyl-[ 1,4]diazepan-1-yl)-metanon. Phé
khéi (ESI): khbi luong theo tinh todn dbi véi C14H20BrN30, 325,08; m/z tim thiy,
328,3 [M+H]". 'H NMR (CDCl): 7,68-7,58 (m, 2H), 7,54-7,50 (m, 1H), 3,82-3,72 (m,
2H), 3,63-3,53 (m, 2H), 3,01-2,87 (m, 1H), 2,84-2,76 (m, 1H), 2,77-2,61 (m, 3H),
2,02-1,78 (m, 2H), 1,08-0,95 (m, 6H). Thir nghiém 1 (Human H;): K; = 752 nM.

metanon.

Budc B: Phé khéi (ESI): khdi lugng theo tinh toan dbi véi C20H23CLN3O2,
407,12; m/z tim thiy, 408,4 [M+H]*. '"H NMR (CDCls): 7,86-7,79 (m, 1H), 7,51-7,40
(m, 2H), 7,25 (d, J =2,7, 1H), 7,03-6,96 (m, 2H), 3,73-3,67 (m, 2H), 3,65-3,57 (m,
2H), 3,47-3,43 (m, 1H), 3,41-3,35 (m, 1H), 2,99-2,67 (m, 2H) 2,62-2,54 (m, 1H), 2,45-
2,32 (m, 2H), 1,98-1,41 (m, 2H), 1,00-0,92 (m, 6H).

-52-



26991

Vi du 47: mudi cua axit [6-(4-Clo-3-metyl-phenoxy)-pyridin-2-yl]-(4-xyclopropyl-

[1,4]diazepan-1-yl)-metanon trifloaxetic.
Cl
= QL CC
\\/ N~ O
(0]

Ph khdi (ESI): khi luong theo tinh todn ddi v6i C21Ha4CIN3O2, 385,16; m/z
tim thiy, 386,5 [M+H]*. 'H NMR (MeOD): 8,04-7,94 (m, 1H), 7,62-7,39 (m, 2H),
7,25-7,10 (m, 2H), 7,08-6,96 (m, 1H), 4,42-3,08 (m, 7H), 3,03-2,96 (m, 1H), 2,92-2,82
(m, 0,5H), 2,59-2,50 (m, 0,5H), 2,44-2,35 (m, 3H), 2,28-2,04 (m, 1H), 1,95-1,35 (m,
1H), 1,09-0,86 (m, 4H).

Vi du 48: mudi cta axit [6-(4-Clo-3-metyl-phenoxy)-pyridin-2-yl]-(4-xyclobutyl-

[1,4]diazepan-1-yl)-metanon trifloaxetic.
Cl
O QO
NN
0]

Phd khéi (ESI): khdi lwong theo tinh todn d6i v6i C22Ha6CIN3O2, 399,17; m/z
tim thdy, 400,5 [M+H]". '"H NMR (MeOD): 8,09-7,90 (m, 1H), 7,63-7,37 (m, 2H),
7,26-7,10 (m, 2H), 7,08-6,94 (m, 1H), 4,32-3,24 (m, 7H), 3,19-2,50 (m, 3H), 2,50-1,20
(m, 7H), 1,98-1,67 (m, 3H).

Vi du 49: mudi cta axit [6-(4-Clo-3-metyl-phenoxy)-pyridin-2-yl]-(4-isopropyl-

[1,4]diazepan-1-yl)-metanon trifloaxetic.
Cl
M 3 0L CC
N NN
o)

Phd khdi (ESI): khdi luong theo tinh toan d6i v6i C21H26CIN3Oz2, 387,17; m/z
tim thiy, 388,5 [M+H]". 'H NMR (MeOD): 8,08-7,93 (m, 1H), 7,50-7,38 (m, 2H),
7,29-7,09 (m, 2H), 7,07-6,96 (m, 1H), 4,18-3,86 (m, 1H), 3,86-3,40 (m, 4H), 3,41-2,82
(m, 4H), 2,44-2,35 (m, 3H), 2,33-1,97 (m, 1H), 1,93-1,76 (m, 1H), 1,39-1,08 (m, 6H).
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Vi du 50: Mubi cuta axit [5-(3,4-Diclo-phenoxy)-pyridin-2-yl]-(4-isopropyl-

[1,4]diazepan-1-yl)-metanon trifloaxetic.
o Cl
O YLK
\\/ N Cl

0]

Buéc A: (5-Bromo-pyridin-2-yl)-(4-isopropyl-[1,4]diazepan-1-yl)-metanon. Phé
khdi (ESI): khéi lugng theo tinh toan dbi voi C1aHaoBrN3O, 326,08; m/z tim théy,
328.4 [M+H]". 'HNMR (CDCl): 8,64 (dd, J=2.4, 0,8 Hz, 1H), 7,93-7,89 (m, 1H),
7,56-7,52 (m, 1H), 3,81-7,75 (m, 2H), 3,60-3,53 (m, 2H), 3,00-2,85 (m, 1H), 2,83-2,77
(m, 1H), 2,72-2,60 (m, 3H), 1,97-1,90 (m, 1H), 1,84-1,72 (m, 1H), 1,05-0,96 (m, 6H).
Thtr nghiém 1 (Human Hs): Ki = 194nM.

Budc B: Phd khéi (ESD): khéi lugng theo tinh toan d6i voi C20H23CLN3 Oz,
407,12; m/z tim thdy, 408,4 [M+H]". 'H NMR (MeOD): 8,45-8,34 (m, 1H), 7,87-7,71
(m, 1H), 7,62-7,55 (m, 2H), 7,38-7,32 (m, 1H), 7,14-7,05 (m, 1H), 4,23-3,50 (m, 7H),
3,45-3,27 (m, 2H), 2,39-2,10 (m, 2H), 1,44-1,34 (m, 6H).

Vi du 51: Mubi cia axit (4-Xyclobutyl-[1,4]diazepan-1-yl)-[5-(3,4-diclo-phenoxy)-
pyridin-2-yl]-metanon trifloaxetic.

O,

Buéc A: (5-Bromo-pyridin-2-yl)-(4-xyclobutyl-[1,4]diazepan-1-yl)-metanon.
Phé khéi (ESI): khéi lugng theo tinh toan déi véi CisHz0BrNzO, 337,08; m/z tim thdy,
340,4 [M+H]*. 'H NMR (CDCl): 8,66-8,61 (m, 1H), 7,95-7,89 (m, 1H), 7,58-7,52 (m,
1H), 3,82-3,76 (m, 2H), 3,65-3,55 (m, 2H), 2,98-2,82 (m, 1H), 2,67-2,60 (m, 1H),
2,56-2,44 (m, 3H), 2,12-1,55 (m, 8H). Thir nghiém 1 (Human H3): Ki=11nM.

Budc B: Phd khéi (ESI): khdi luong theo tinh todn ddi véi C21H23CLN3Oz,
419,12; m/z tim thdy, 420,4 [M+H]". 'H NMR (MeOD): 8,49-8,31 (m, 1H), 7,92-7,72
(m, 1H), 7,70-7,53 (m, 2H), 7,77-7,28 (m, 1H), 7,21-7,04 (m, 1H), 4,37-4,02 (m, 1H),
3,97-3,02 (m, 8H), 2,52-2,06 (m, 6H), 2,01-1,71 (m, 2H).
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Vi du 52: Mubi cua axit (4-Xyclopropyl-[1,4]diazepan-1-yl)-[5-(3,4-diclo-phenoxy)-

pyridin-2-yl]-metanon trifloaxetic.
o) Cl
SOVrRE
— N Cl
o)

Buéc A: (5-Bromo-pyridin-2-yl)-(4-xyclopropyl-[1,4]diazepan-1-yl)-metanon.
Phd khéi (ESI): khéi lugng theo tinh toan dbi véi C1aHisBrN;O, 323,06; m/z tim thiy,
324,4 [M+H]". 'TH NMR (CDCL): 8,66-8,62 (m, 1H), 7,95-7,89 (m, 1H), 7,58-7,51 (m,
1H), 3,82-3,73 (m, 2H), 3,63-3,52 (m, 2H), 3,01-2,94 (m, 1H), 2,90-2,78 (m, 3H),
2,01-1,78 (m, 3H), 0,54-0,34 (m, 4H). Thir nghi¢m 1 (Human H3): Ki = 115nM.

Budc B: Phd khéi (ESI): khdi lwong theo tinh todn dbi véi C20H21CLN30,,
405,10; m/z tim thdy, 406,4 [M-+H]*. '"H NMR (MeOD): 8,43-8,32 (m, 1H), 7,87-7,72
(m, 1H), 7,64-7,42 (m, 2H), 7,40-7,29 (m, 1H), 7,14-7,01 (m, 1H), 4,08-3,43 (m, 8H),
3,08-2,93 (m, 1H), 2,48-2,09 (m, 2H), 1,12-0,94 (m, 4H).

Vi du 53: Mubi cua axit 3-(3,4-Diclo-phenoxy)-6-(4-isopropyl-piperazin-1-carbonyl)-

pyridin-2-carbonitril trifloaxetic.

gevsace

Budc A: metyl este ctia axit 5-Bromo-pyridin-2-carboxylic. Hon hop gdm axit
5-bromo-2-pyridin carboxylic (26,2g, 0,124mol) va dung dich H2SO4 dam dac
(12,5mL) trong MeOH (250mL) dugc dun néng dén 60°C va pha loang véi MeOH
(250mL) bb sung. Sau 18h & 60°C, hdn hop nay dugc lam ngudi dén nhiét d6 trong
phong, pha lodng véi DCM, va rira bing dung dich bao gbm 21g KOH trong 200mL
nudce, dung dich K2COs3 bdo hoa, va nude. Lép hitu co dugce 1am khd va co d8 tao thanh
hop chét néu & d& muc nay (21,4g, 76%) c6 dang chit rin mau tring. Chét nay dugc sir

dung trong budc tiép theo ma khong cén tinh ché bd sung.

Budc B: metyl este cta axit 5-Bromo-1-oxo-pyridin-2-carboxylic. B sung

trifloaxetic anhydrit (13,0ml, 93,7mmol) vao hdn hgp chita metyl este cua axit 5-
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bromo-pyridin-2-carboxylic (10,1g, 46,8mmol) va phirc chét urea hydro peroxit (9,33g,
99,2mmol) trong axetonitril (150mL) & 0°C. Sau 2h, hdn hop nay dugc d6 vao dung
dich 0,5M HCI va chiét bing DCM. Lép hitu co dugc rira bing dung dich bdo hoa
NaHCO3, 1am kh6, va ¢6. Cin dugce tinh ché bing FCC (etyl axetat (EtOAc)/céc
hexan) d& tao thanh hop chit néu & & muc nay (9,70g, 89%) c6 dang dau nh¢ khong
mau. Phd khéi (ESI): khdi lwong theo tinh todn dbi véi C7HeBrNOs, 230,95; m/z tim
thdy, 232,2 [M+H]*. '"H NMR (d%-axeton): 8,49-8,48 (m, 1H), 7,63-7,62 (m, 2H), 3,89
(s, 3H).

Budc C: metyl este cua axit 5-Bromo-6-xyano-pyridin-2-carboxylic. Hon hop
g0m metyl este cta axit 5-bromo-1-oxo-pyridin-2-carboxylic (9,43g, 40,6mmol),
TMSCN (54mL), va dimetylcarbamyl clorua (38mL) dugc dun néng & 50°C trong 16h.
Hdn hop nay duge duge dé 1am ngudi dén nhiét d¢ trong phong va db 18n nuoc da
chita NaOH (40g, 1mol). Hn hop nay dugc chiét bing DCM (2x), va cac 16p hitu co
hén hop duoc 1am khé va c¢b dé tao thanh san phim tho c6 dang chét rdn mau dé. Tai
két tinh lai tr MeOH néng va Kkét hop véi FCC (EtOAc/cac hexan) cua dich cai c6 dédc
d& tao ra hop chit néu ¢ dé& muc nay (7,51g, 77%). 'H NMR (d®-axeton): 8,83 (d, J =
8,4 Hz, 1H), 8,27 (d, J = 8,4 Hz, 1H), 3,96 (s, 3H). '

Budc D: Axit 5-bromo-6-xyano-pyridin-2-carboxylic. B6 sung metyl este cua
axit 5-bromo-6-xyano-pyridin-2-carboxylic (998mg, 4,15mmol) vao dung dich chira
kali trimetylsilanoat (0,80g, 6,22mmol) trong THF (26mL). Hon hop nay dugc khudy &
50°C trong 3h, sau d6 dugc 1am ngudi dén nhiét d6 trong phong va dugce xtt Iy béng
HCI (4N trong dioxan; 1,60mL). Sau 30 phut, hdn hop ndy duge cd. Cin duge hoa tan
trong EtOAc ndng va loc. Dich loc dugc c6 d8 tao thanh hop chit néu & d& muc nay
(993mg, >100%), chit nay dugc sir dung trong budc tiép theo ma khong cn tinh ché

bo sung.

Budc E: 3-Bromo-6-(4-isopropyl-piperazin-1-carbonyl)-pyridin-2-carbonitril.
Hbn hop gdm axit 5-bromo-6-xyano-pyridin-2-carboxylic (875mg, 3,85mmol), HOBt
(882mg, 6,53mmol), va EDC (1,11g, 5,80mmol) trong DMF (32mL) dugc khudy trong
5 phut va sau d6 dwgc xtr Iy bang 1-isopropyl-piperazin (943mg, 7,35mmol). Sau 5h,
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hdn hop nay duoc pha lodng véi DCM, rtra bing dung dich NaOH 1N va nudc, 1am
kho, va 6. Tinh ché cin béng FCC tao ra bot nhét ma chét nay dugc két tinh khi d&
yén. Tinh ché tiép bing HPLC pha ngugc thu dugc hop chét néu & d& muc nay
(476mg, 37%). Phd khéi (ESI): khéi lugng theo tinh todn dbi véi C1aHi7BrN4O,

' 336,06; m/z tim thiy, 337,2 [M+H]*. 'H NMR (d%-axeton): 8,43 (d, J = 8,4 Hz, 1H),
7,83 (d, J = 8,4 Hz, 1H), 3,70-3,68 (m, 2H), 3,51-3,49 (m, 2H), 2,73 (septet, J = 6,6
Hz, 1H), 2,58-2,56 (m, 2H), 2,50-2,48 (m, 2H), 1,01 (d, J = 6,6 Hz, 6H).

Budc F: Hon hop gdm 3-bromo-6-(4-isopropyl-piperazin-1-carbonyl)-pyridin-2-
carbonitril (54,4 mg), 3,4-diclophenol (76,8 mg), va Cs2COs khan (350mg) trong
DMSO (0,6mL) duogc dun néng bang phéng xa vi séng & 150°C trong 30 phut. Hén
hop nay duoc tinh ché bing HPLC d& tao thanh hop chét néu & d& muc nay (18,5mg,
31%) c6 dang mudi TFA. Phé khéi (ESI): khbi lugng theo tinh todn ddi véi
C20H20C12N402, 418,10; m/z tim théy, 419,2 [M+H]*. '"H NMR (MeOD): 8,00 (d,J =
9,0 Hz, 1H), 7,67 (d, J = 8,4 Hz, 1H), 7,63 (d, ] = 9,0 Hz, 1H), 7,51 (d, J = 3,0 Hz,
1H), 7,23-7,21 (dd, J = 8,7, 2,4 Hz, 1H), 4,87-4,80 (br s, 1H), 4,59-4,48 (br s, 1H),
3,70-3,46 (m, 4H), 3,35-3,18 (br s, 3H), 1,41 (d, J = 7,2 Hz, 6H).

Vi du 54: Mudi cuia axit trifloaxetic axit 3-(3,4-Diclo-phenoxy)-6-(4-isopropyl-
piperazin-1-carbonyl)-pyridin-2-carboxylic.

gevrges

Hop chét néu & d& muc nay duogc tao thanh tir Vi du 53 str dung cac phuong
phép twong tu véi cac phuong phép dugc mo ta trong Vi du 62 (9,8mg, 16%). Phé khéi
(ESD): khéi luong theo tinh toan di véi CaoHz2CLN4Os, 436,11; m/z tim thiy, 437,3
[M+H]*. 'H NMR (MeOD): 7,97 (d, J = 9,0 Hz, 1H), 7,70 (d, J = 9,0 Hz, 1H), 7,58 (d,
J=8,4Hz, 1H), 7,31 (d, T = 3,0 Hz, 1H), 7,06-7,04 (dd, J = 8,7, 3,0 Hz, 1H), 4,6 (br s,
1H), 3,90 (s, 2H), 3,69-3,55 (m, 3H), 3,55-3,46 (br s, 1H), 3,42-3,20 (br m, 3H), 1,41
(d, =17,2 Hz, 6H).
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Vi du 55: 6-(4-Xyclopropyl-[1,4]diazepan-1-carbonyl)-3-(4-metylsulfanyl-phenoxy)-

>N ) N0
\\/N\'((NIC;@S/
(0]

Budc A: Axit 5-bromo-1-oxo-pyridin-2-carboxylic. B sung anhydrit

pyridin-2-carbonitril.

trifloaxetic (26ml, 0,187mol) vao hdn hgp chira axit 5-bromo-picolinic (18,5g,
91,6mmol) va phitc chét urea hydro peroxit (18,2g, 0,194mol) trong axetonitril
(275mL) & 0°C. Sau 4,5h, hdn hop nay dugc xir ly bang dung dich nuéc NazS203 &
0°C, dwoc khudy trong 10 phut, va sau d6 chiét bang DCM (300mLx5). C4c 16p hitu co
hdn hop duogc cd d& tao thanh san phim thd, chit niy duge tao huyén phu trong nudce
$61 (500mL) va loc. Chét rén loc dugc dugc nghién véi dung dich MeOH s6i (500mL)
hai 14n, dé lai chét rén mau vang. Cac dich chiét chira nudc va metanol duge gop lai va
¢ dén kho d tao thanh >100% axit c6 dang chét rin mau vang nau. Phé khdi (ESI):
khéi luong theo tinh toan dbi voi CeHaBrNOs, 216,94; m/z tim thiy, 218,1 [M+H]*. 'H
NMR (d®-DMSO): 17,70 (s, 1H), 9,19 (d, J = 1,5 Hz, 1H), 8,18-8,12 (m, 2H).

Budc B: (5-Bromo-1-oxo-pyridin-2-yl)-(4-xyclopropyl-[1,4]diazepan-1-yl)-
metanon. H3n hop gdm axit 5-bromo-1-oxo-pyridin-2-carboxylic (1,12g, 5,15mmol),
HOBt (1,17g, 8,69mmol), va EDC (1,56g, 8,14mmol) trong DMF (32mL) dugc khudy
trong 5 phut va sau d6 dugc xit 1y bing 1-xyclopropyl-[1,4]diazepan dihydroclorua
(1,38g, 6,48mmol) va 1,8-diazabixyclo[5.4.0Jundec-7-en (DBU; 2,3ml, 15,4mmol).
Sau 22h, hdn hop nay duge pha lodng v6i DCM va rira bang dung dich NaOH 1N va
nuéce. Lép hitu co duge 1am kho va ¢b. Cin duge tinh ché bing FCC dé tao thanh hop
chét néu & d muc nay (1,13g, 65%). Phd khdi (ESI): khéi lugng theo tinh todn déi véi
C14H1sBrN302, 339,06; m/z tim thiy, 340,2 [M+H]".

Budc C: 3-Bromo-6-(4-xyclopropyl-[1,4]diazepan-1-carbonyl)-pyridin-2-
carbonitril. Hop chét néu ¢ dé muc nay (76%) duoc diéu ché bang cach sir dung céc
phuong phap tuong ty voi phuong phap dugc mo ta trong vi du 53, Bude C. Phé khéi
(ESI): khi luong theo tinh toan d6i voi CisH17BrN4O, 348,0586; m/z tim thdy, 349,6
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[M+H]*. 'H NMR (d%-axeton): 8,42 (d, J = 8,4 Hz, 1H), 7,83-7,81 (m, 1H), 3,70-3,68
(m, 2H), 3,55-3,52 (m, 2H), 2,93-2,91 (m, 1H), 2,87-2,80 (m, 3H), 1,96-1,87 (m, 2H),
1,84-1,80 (m, 1H), 0,46-0,44 (m, 1H), 0,43-0,41 (m, 1H), 0,37-0,35 (m, 1H), 0,32-0,30
(m, 1H).

Budce D. Hop chét néu & & muc nay (71%) duoc diéu ché bang cach sir dung
cac phuong phép tuong ty voi phuong phap dugc mé ta trong vi du 53, Bude F, duge
tinh ché bing FCC. Phd khéi (ESI): khdi lugng theo tinh todn dbi véi C22H24N402S,
408,16; m/z tim thiy, 409,7 [M+H]*. '"H NMR (d%-axeton): 7,87-7,85 (dd, J = 8.7, 3,6
Hz, 1H), 7,51 (d, J=9,0 Hz, 1H), 7,43 (d, J = 8,4 Hz, 2H), 7,26 (d, ] = 9,0 Hz, 2H),
3,70-3,68 (m, 2H), 3,61-3,58 (m, 2H), 3,40-3,37 (m, 3H), 2,92-2,88 (m, 2H), 2,85-2,81
(m, 2H), 2,77-2,70 (m, 3H), 2,54 (s, 3H), 1,96-1,83 (m, 4H), 1,75-1,71 (m, 1H), 0,46-
0,44 (m, 1H), 0,43-0,40 (m, 1H), 0,37-0,35 (m, 1H), 0,33-0,30 (m, 2H).

Céc hop chit trong cac Vi du 56-61 dwoc diéu ché bang cach str dung cac
phuong phap twong ty vdi phuong phap duge mo ta trong vi du 55, trong d6 ¢6 luu y

cac ngoai l€.

Vi du 56: mudi 6-(4-Xyclopropyl-[1,4]diazepan-1-carbonyl)-3-(pyridin-3-yloxy)-

pyridin-2-carbonitril hydroclorua.
o
- LC
— N”eN
@)

Phé khéi (ESI): khéi lwong theo tinh toan ddi véi CaoHa1Ns502, 363,18; m/z tim
thiy, 364,7 [M+H]*. 'H NMR (d%-axeton): 8,62 (d, J = 2,5 Hz, 1H), 8,56-8,55 (dd, J =
4,8, 1,5 Hz, 1H), 7,90-7,88 (dd, J = 8,8, 3,5 Hz, 1H), 7,78-7,75 (m, 1H), 7,63 (d, ] =
9,0 Hz, 1H), 7,56-7,54 (dd, J = 8,5, 5,0 Hz, 1H), 3,70 (m, 2H), 3,62-3,58 (m, 2H),
2,93-2,88 (m, 2H), 2,85-2,81 (m, 2H), 1,96-1,83 (m, 3H), 0,47-0,41 (m, 2H), 0,38-0,35
(m, 1H), 0,33-0,31 (m, 1H). Bazo tw do duoc hoa tan trong dung dich HCI du (1,25M
trong MeOH) va cb d tao thanh mudi hydroclorua.
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Vi du 57: 3-(4-Clo-3-metyl-phenoxy)-6-(4-xyclopropyl-[ 1,4]diazepan-1-carbonyl)-

> ) O
NWNj(Ehljic;@fm
o}

Phd khéi (ESD): khoi luong theo tinh todn dbi véi CaaHazCINGO2, 410,15; m/z
tim thdy, 411,1 [M+H]*. 'TH NMR (CDCls): 7,86 (d, J = 8,8 Hz, 1H), 7,41 (d, J=8,6
Hz, 1H), 7,27 (d, J = 9,9 Hz, 1H), 7,00 (d, J = 2,4 Hz, 1H), 6,90 (dd, J = 38,5, 2,6 Hz,
1H), 3,78-3,74 (m, 2H), 3,70-3,64 (m, 2H), 2,98-2,94 (m, 2H), 2,88-2,83 (m, 2H), 2,39
(s, 3H), 1,98-1,86 (m, 3H), 0,52-0,36 (m, 4H).

pyridin-2-carbonitril.

Vi du 58: 6-(4-Xyclopropyl-[1,4]diazepan-1-carbonyl)-3-(3,4-diclo-phenoxy)-pyridin-

N O o
\\/Nj((NjiC;@CI
(0]

Phd khdi (ESI): khdi lwong theo tinh toan d6i v6i C21H20C12N4O2, 431,31; m/z
tim thiy, 432,9 [M+H]". 'H NMR (CDCls): 7,92-7,89 (m, 1H), 7,54 (dd, J = 8,7, 0,6
Hz, 1H), 7,34 (dd, J = 8.8, 1,1 Hz, 1H), 7,27-7,25 (m, 1H), 7,00 (ddd, J = 8,8, 2,8, 0,9
Hz, 1H), 3,79-3,75 (m, 2H), 3,70-3,64 (m, 2H), 2,99-2,94 (m, 2H), 2,89-2,83 (m, 2H),
1,98-1,85 (m, 3H), 0,52-0,37 (m, 4H).

2-carbonitril.

Vi du 59: 6-(4-Xyclopropyl-[1,4]diazepan-1-carbonyl)-3-(4-flo-phenoxy)-pyridin-2-

>N ) N °
\\/NW/ENICD\F
(@)

Phé khéi (ESI): khdi lugng theo tinh toan di véi C21H21FN4O2, 380,42; m/z tim
thdy, 381,5 [M+H]*. '"H NMR (CDCL): 7,84 (d, J = 8,9 Hz, 1H), 7,22 (dd, J = 8,8, 0,4
Hz, 1H), 7,17-7,07 (m, 4H), 3,79-3,70 (m, 2H), 3,68-3,63 (m, 2H), 2,97-2,91 (m, 2H),
2,87-2,81 (m, 2H), 1,97-1,83 (m, 3H), 0,50-0,34 (m, 4H).

carbonitril.
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Vi du 60: 6-(4-Xyclopropyl-[1,4]diazepan-1-carbonyl)-3-(3-flo-phenoxy)-pyridin-2-

O F
D>_&::ilj(£:;1:c;[::j/
o}

Phé khéi (ESI): khéi lwong theo tinh toan dbi véi C21H21FN4O2, 380,42; m/z tim
thdy, 381,5 [M+H]*. '"H NMR (CDCL): 7,88 (d, J = 8,8 Hz, 1H), 7,42 (dd, J = 14,7, 8,2
Hz, 1H), 7,33 (dd, J = 8,9, 0,8 Hz, 1H), 7,05-6,95 (m, 1H), 6,92-6,83 (m, 2H), 3,78-
3,73 (m, 2H), 3,69-3,63 (m, 2H), 2,98-2,93 (m, 2H), 2,88-2,82 (m, 2H), 1,97-1,85 (m,
3H), 0,51-0,35 (m, 4H).

carbonitril.

Vi du 61: 6-(4-Xyclopropyl-[1,4]diazepan-1-carbonyl)-3-(2-flo-phenoxy)-pyridin-2-

carbonitril.

F
O
D>§&:::Lj(ﬂ:;1:03iij
o}

Phd khéi (ESI): khéi lugng theo tinh toan d6i véi C21H21FN4Oz, 380,42; m/z tim
thdy, 381,5 [M+H]*. "H NMR (CDCL): 7,84 (d, J = 8,8 Hz, 1H), 7,32-7,27 (m, 1H),
7,27-7,21 (m, 3H), 7,17 (dd, T = 8,8, 1,1 Hz, 1H), 3,76-3,70 (m, 2H), 3,68-3,62 (m,
2H), 2,96-2,92 (m, 2H), 2,86-2,81 (m, 2H), 1,95-1,84 (m, 3H), 0,49-0,34 (m, 4H).

Vi du 62: Amit cua axit 6-(4-Xyclopropyl-[1,4]diazepan-1-carbonyl)-3-(4-
metylsulfanyl-phenoxy)-pyridin-2-carboxylic.
0]
(UL
= e
N" “conH, S
(o)

Hbn hop gém 6-(4-xyclopropyl-[1,4]diazepan-1-carbonyl)-3-(4-metylsulfanyl-

phenoxy)-pyridin-2-carbonitril (171,0 mg), dung dich nudc 28% NH; (SmL), va dung

dich nuéc 30% H20; (1,0mL) trong MeOH (4,0mL) dugc khudy trong 1,5h. Hon hop
nay dugc pha lodng voi DCM va rira bang dung dich bdo hoa NazS203. Ldp hitu co
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duoc 1am kho va c¢d. Cin duoc tinh ché bing HPLC pha nguoc, sau d6 bang FCC dé
tao thanh hop chit néu & d& muc nay (46,4mg, 26%). Phd khdi (ESI): khéi lugng theo
tinh toan dbi véi CaaHasN4O3S, 426,17; m/z tim thdy, 427,8 [M+H]*. 'H NMR (d®-
axeton): 7,74-7,72 (dd, J = 8,5, 2,5 Hz, 1H), 7,55 (br s, 1H), 7,51-7,49 (dd, J=38,5, 1,5
Hz, 1H), 7,33 (d, ] = 8,5 Hz, 2H), 7,03 (d, J = 8,5 Hz, 2H), 6,82 (br s, 1H), 3,71-3,68
(m, 2H), 3,65-3,61 (m, 2H), 2,93-2,88 (m, 2H), 2,85-2,80 (m, 2H), 2,49 (s, 3H), 1,96-
1,80 (m, 3H), 0,46-0,44 (m, 1H), 0,42-0,40 (m, 1H), 0,37-0,36 (m, 1H), 0,32-0,30 (m,
1H).
Vi du 63: Amit cta axit 6-(4-xyclopropyl-[1,4]diazepan-1-carbonyl)-3-(pyridin-3-
yloxy)-pyridin-2-carboxylic.

3 CONH,

Hop chit néu & d& muc nay (67%) duoc diéu ché bang cach sir dung cac phuong
phép tuong ty véi phuong phap dugc mo ta trong vi du 62. Phd khéi (ESI): khéi lugng
theo tinh toan dbi véi C20H23Ns503, 381,18; m/z tim théy, 382,7 [M+H]*. '"H NMR (d°-
axeton): 8,37 (d, J = 2,4 Hz, 1H), 8,35-8,34 (dd, J=4,0, 1,6 Hz, 1H), 7,81-7,78 (dd, J
=8.8, 2,8 Hz, 1H), 7,69-7,67 (m, 1H), 7,61 (br s, 1H), 7,41-7,35 (m, 2H), 6,83 (br s,
1H), 3,72-3,69 (m, 2H), 3,65-3,60 (m, 2H), 2,94-2,80 (m, 5H), 1,96-1,82 (m, 3H),
0,48-0,44 (m, 1H), 0,42-0,40 (m, 1H), 0,38-0,34 (m, 1H), 0,33-0,29 (m, 1H).

Vi du 64: Mubi ctia axit [6-Aminometyl-5-(3,4-diclo-phenoxy)-pyridin-2-yl]-(4-

isopropyl-piperazin-1-yl)-metanon trifloaxetic.
)\ N /\ | N O\©iCl
NN AN cl
o) NH,

Hbn hop gdm 3-(3,4-diclo-phenoxy)-6-(4-isopropyl-piperazin-1-carbonyl)-
pyridin-2-carbonitril (20,0mg, 0,038mmol) va CoCl2*6H20 (29,7mg, 0,125mmol)
trong THF/nudc (theo ty 1§ 2:1; 0,6mL) duogc khqu trong 5 phut va sau d6 dugc xur ly
bang NaBH4 (34,3mg, 0,907mmol). Sau 6h, hdn hop nay dugc pha lodng véi DCM,
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rua bﬁng dung dich NaOH 1N, lam kh6 trén Na,CO3, va c6. HPLC pha ngugc tao ra
san phdm mong mudn c6 dang mudi TFA (4,7mg, 19%). Phd khéi (ESI): khéi luong
theo tinh toan ddi voi CaoH24CLN4Os, 422,13; m/z tim thiy, 423,3 [M+H]*. 'H NMR
(MeOD): 7,78 (d, J = 8,4 Hz, 1H), 7,64 (d, J =9,0 Hz, 1H), 7,47 (d, ] = 9,0 Hz, 1H),
7,42 (d, J = 3,0 Hz, 1H), 7,16-7,14 (dd, J = 8,7, 2,4 Hz, 1H), 4,47 (s, 2H), 3,74-3,60
(m, 4H), 3,52-3,38 (br s, 2H), 3,36-3,10 (br s, 3H), 1,41 (d, J = 6,6 Hz, 6H).

Céc hop chét trong cac Vi du 65-83 dugc didu ché bing cach sit dung céc
phuong phap tuong ty véi cac phuong phap duge md ta trong cac vi du trén day, trir

trudong hop duge néu cu thé khéc.

Vi du 65: (4-Xyclopentyl-[1,4]diazepan-1-yl)-(6-phenoxy-pyridin-3-yl)-metanon.
0]
S ONe
K/ N A v
(0

Phé khdi (ESD): khéi lugng theo tinh toédn ddi v&i CoaHa7N30s, 365,21; m/z tim
thdy 366,5 [M+H]*. 'TH NMR (CDCls): 8,33-7,25 (m, 1H), 7,85-7,78 (m, 1H), 7,48-
7,42 (m, 2H), 7,30-7,24 (m, 1H), 7,20-7,13 (m, 2H) 6,96 (d, J = 8,5 Hz, 1H), 3,94-3,72
(m, 2H), 3,65-3,50 (m, 2H), 3,50-3,10 (m, 5H), 2,15-1,20 (m, 10H).

Vi du 66: (4-Xyclopentyl-[1,4]diazepan-1-yl)-[6-(3,4-diclo-phenoxy)-pyridin-3-yl]-

O~ OO

Phd khéi (ESI): khéi lwong theo tinh toan dbi véi C22HasClN3O2, 433,13; m/z
tim thiy, 434,5 [M+H]*. '"H NMR (CDCl;): 8,27-8,24 (m, 1H), 7,84 (dd, J=8,5,2,2
Hz, 1H), 7,49 (d, ] = 8,5 Hz, 1H), 7,32 (d, ] = 2,7 Hz, 1H), 7,06 (d, J = 2,7 Hz, 1H),
7,03-7,00 (m, 1H), 3,84-7-3,72 (m, 2H), 3,01-2,81 (m, 2H), 2,80-2,66 (m, 3H), 2,05-
1,27 (m, 10H).

metanon.
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Vi du 67: (4-Xyclopentyl-[1,4]diazepan-1-yl)-[6-(4-flo-phenoxy)-pyridin-3-yl]-

0L G,

Phd khdi (ESI): khéi lugng theo tinh todn d6i vdi C22Hz6FN302, 383,20; m/z tim
thdy, 384,5 [M+H]*. 'H NMR (CDClL): 8,30-8,20 (m, 1H), 8,87-7,76 (m, 1H), 7,15-
7,09 (m, 4H), 6,97 (d, J = 8,5 Hz, 1H), 3,87-3,71 (m, 2H), 3,62-3,47 (m, 2H), 3,10-2,67
(m, 5H), 2,15-1,24 (m, 10H).

metanon.

Vi du 68: Mubi ctia axit [5-(4-Clo-phenoxy)-pyridin-2-yl]-(4-xyclobutyl-[1,4]diazepan-

1-yl)-metanon trifloaxetic.
0
< %Nﬁ\N | \/ @\
\/ N Cl
o)

B6 sung 4-clophenol (133mg, 1,03mmol) va Cs2CO3 (336mg, 1,03mmol) vao
hén hop gdm (5-bromo-pyridin-2-yl)-(4-isopropyl-piperazin-1-yl)-metanon (175mg,
0,52mmol) trong DMA (2,5mL). H3n hop nay dugc khudy & 200°C trong 90 phut va
1am ngudi dén nhiét d6 trong phong. B sung nude vao va hdn hop nay duge chiét
bﬁng DCM. Lép hitu co dugce c6 va cén dugc tinh ché béng FCC, sau d6 tinh ché béng
HPLC pha ngugc, dé tao thanh hop chét néu & dé muyc nay (108mg, 42%). Phé khdi
(ESI): khéi luong theo tinh toan di v6i C21H24CIN3Oz, 385,16; m/z tim thiy, 386,5
[M+H]*. "H NMR (CDCls): 8,36-8,27 (m, 1H), 7,71-7,62 (m, 1H), 7,40-7,29 (m, 3H),
7,05-6,97 (m, 2H), 3,86-3,76 (m, 2H), 3,75-3,68 (m, 1H), 3,68-3,62 (m, 2H), 3,00-2,84
(m, 1H), 2,71-2,63 (m, 1H), 2,62-2,46 (m, 2H), 2,13-1,96 (m 3H), 1,96-1,77 (m, 3H),
1,76-1,53 (m, 2H).

Vi du 69: Mudi cua axit (4-Xyclobutyl-[1,4]diazepan-1-yl)-[5-(4-flo-phenoxy)-pyridin-

2-yl]-metanon trifloaxetic.
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Se¥enst

Ph khdi (ESI): khdi lwong theo tinh todn d6i v6i C21H24FN30, 369,19; m/z tim
thdy, 370,5 [M+H]*. '"H NMR (MeOD): 8,37-8,29 (m, 1H), 7,84-7,69 (m, 1H), 7,51-
7,44 (m, 1H), 7,27-7,13 (m, 4H), 4,35-4,03 (m, 1H), 3,93-3,05 (m, 8H), 2,45-2,17 (m,
6H), 1,97-1,73 (m, 2H).

Vi du 70: Mubi ctia axit [5-(3-Clo-phenoxy)-pyridin-2-yl]-(4-xyclobutyl-[1,4]diazepan-

1-yl)-metanon trifloaxetic.
o} Cl
SN Y O \©/
N N
(o)

Phd khbi (ESI): khdi lwong theo tinh todn d6i voi CaiHa4CIN3O2, 385,16; m/z
tim thdy, 386,5 [M+H]*. "H NMR (MeOD): 8,42-8,33 (m, 1H), 7,82-7,78 (m, 1H),
7,60-7,52 (m, 1H), 7,49-7,41 (m, 1H), 7,32-7,25 (m, 1H), 7,21-7,17 (m, 1H), 7,11-7,06
(m, 1H), 7,38-4,05 (m, 1H), 3,96-3,02 (m, 8H), 2,47-2,13 (m, 6H), 1,96-1,73 (m, 2H).
Vi du 71: Mudi ctia axit (4-Xyclobutyl-[1,4]diazepan-1-yl)-[5-(3-flo-phenoxy)-pyridin-

2-yl]-metanon trifloaxetic.
0 F
O Y M O/
LN A
0

Phd khéi (ESI): khdi lugng theo tinh todn ddi véi C21H24FN302, 369,18; m/z tim
thdy, 370,5 [M+H]*. '"H NMR (MeOD): 8,44-8,34 (m, 1H), 7,82-7,78 (m, 1H), 7,62-
7,54 (m, 1H), 7,52-7,43 (m, 1H), 7,07-6,99 (m, 1H), 6,99-6,90 (m, 2H), 4,39-4,03 (m,
1H), 3,96-3,03 (m, 8H), 2,46-2,16 (m, 6H), 1,98-1,76 (m, 2H).

Vi du 72: (4-Xyclobutyl-[1,4]diazepan-1-y1)-[5-(2-flo-phenoxy)-pyridin-2-yl]-

metanon.
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Phd khdi (ESI): khéi lugng theo tinh todn d6i véi C21H24FN30;, 369,18; m/z tim
thiy, 370,5 [M+H]*. 'TH NMR (CDCls): 8,36-8,26 (m, 1H), 7,68-7,60 (m, 1H), 7,31-
7,12 (m, 4H), 3,84-3,75 (m, 2H), 3,72-3,67 (m, 1H), 3,67-3,61 (m, 1H), 3,0-2,82 (m,
1H), 2,67-2,61 (m, 1H), 2,58-2,44 (m, 3H), 2,11-1,95 (m, 3H), 1,93-1,74 (m, 3H),
1,74-1,54 (m, 2H). "
Vi du 73: [6-(2-Clo-phenoxy)-pyridin-3-yl]-(4-xyclobutyl-[1,4]diazepan-1-yl)-
metanon.

Cl

<>N®/N & ij

N
(o]

Phé khéi (ESI): khéi luong theo tinh toan dbi véi C21H4CIN3O2, 385,16; m/z
tim théy, 386,5 [M+H]".

Vi du 74: (4-Xyclopentyl-piperazin-1-yl)-[6-(4-flo-phenoxy)-pyridin-3-yl]-metanon.

U sasy

Phd khdi (ESI): khéi lugng theo tinh todn d6i véi C21H24FN302, 369,19; m/z tim
thiy, 370,5 [M+H]".

Vi du 75: [6-(2-Clo-phenoxy)-pyridin-3-yl]-(4-isopropyl-piperazin-1-yl)-metanon.

geVene

Phd khdi (ESI): khdi lugng theo tinh toan dbi véi CioH22CIN3O2, 359,14; m/z
tim théy, 360,5 [M+H]".
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Vi du 76: [6-(2-Clo-phenoxy)-pyridin-3-yl]-(4-xyclopentyl-piperazin-1-yl)-metanon.

QU cﬁfﬁ)

o

Phd khéi (ESI): khéi luong theo tinh toan dbi véi C21H24CIN3O2, 385,16; m/z
tim thiy, 386,5 [M+H]*.

Vi du 77: [6-(4-Clo-phenoxy)-pyridin-3-yl]-(4-xyclopentyl-piperazin-1-yl)-metanon.

eVency

Phé khéi (ESI): khéi luong theo tinh ton dbi véi C21H24CIN3Oz, 385,16; m/z
tim thiy, 386,5 [M+H]*.

Vi du 78: (4-Xyclopentyl-piperazin-1-yl)-[6-(2-flo-phenoxy)-pyridin-3-yl]-metanon.

eVens

Phé khdi (ESI): khéi luong theo tinh toan dbi v6i C2iH24FN302, 369,19; m/z tim
thiy, 370,5 [M+H]".

Vi du 79: (4-Xyclobutyl-piperazin-1-yl)-[6-(4-flo-phenoxy)-pyridin-3-yl]-metanon.

jpeVenst

Phé khdi (ESI): khéi luong theo tinh toan dbi v6i CaoH22FN3O2, 355,17; m/z tim
thiy, 356,5 [M+H]".

Vi du 80: [6-(4-Flo-phenoxy)-pyridin-3-yl]-(4-metyl-[1,4]diazepan-1-yl)-metanon.
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Phd khdi (ESI): khdi lugng theo tinh toan ddi v6i C1sH20FN30;, 329,15; m/z tim
thiy, 330,5 [M+H]".

Vi du 81: 6-(4-Xyclopropyl-[1,4]diazepan-1-carbonyl)-3-phenoxy-pyridin-2-

o
X
a0veqe
o

Phd khéi (ESI): khdi lugng theo tinh todn d6i véi C21H22N402, 362,17; m/z tim
thdy, 363,5 [M+H]". 'H NMR (CDCL): 7,85 (d, J = 8,9 Hz, 1H), 7,50-7,44 (m, 2H),
7,34-7,29 (m, 1H), 7,26 (t, T = 4,5 Hz, 1H), 7,14-7,10 (m, 2H), 3,79-3,74 (m, 2H), |
3,72-3,65 (m, 2H), 3,00-2,94 (m, 2H), 2,89-2,84 (m, 2H), 1,99-1,85 (m, 3H), 0,52-0,37
(m, 4H).

carbonitril.

Vi du 82: 6-(4-Xyclobutyl-[l,4]diazepan—1-carbonyl)—3-(4-ﬂo-phehoxy)—pyridin—2-

Y Y
QQNYEI(\/&]N@\F
o

Phd khéi (ESI): khéi lugng theo tinh toan d6i véi C22H23FN4O2, 394,18; m/z tim
thdy, 395,5 [M+H]*. 'H NMR (CDCl): 7,93-7,81 (m, 1H), 7,23 (d, J = 8,8 Hz, 1H),
7,19-7,13 (m, 2H), 7,13-7,08 (m, 2H), 3,82-3,76 (m, 2H), 3,75-3,67 (m, 2H), 2,99-2,87
(m, 1H), 2,67-2,61 (m, 2H), 2,55-2,47 (m, 2H), 2,11-1,93 (m, 4H), 1,91-1,76 (m, 2H),
1,75-1,59 (m, 2H).

carbonitril.

Vi du 83: (4-Xyclobutyl-[1,4]diazepan-1-yl)-[6-(4-flo-phenylsulfanyl)-pyridin-3-yl]-

metanon.
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SeVeael

Phé khéi (ESI): khdi lwong theo tinh toan dbi véi C21H24FN30S, 385,16; m/z
tim thdy, 386,5 [M-+H]*. '"H NMR (CDCls): 8,48-8,42 (m, 1H), 7,64-7,56 (m, 2H), 7,54
(dd, T=8,2,2,2 Hz, 1H), 7,21-7,12 (m, 2H), 6,88 (d, J = 8,2 Hz, 1H), 3,81-3,69 (m,
2H), 3,56-3,43 (m, 2H), 2,96-2,77 (m, 1H), 2,65-2,56 (m, 1H), 2,54-2,47 (m, 1H),
2,46-2,39 (m, 2H), 2,11-1,90 (m, 3H), 1,88-1,54 (m, SH).

Cac hop chét trong céc Vi du 84-93 duoc didu ché béng cach st dung céac
phuong phép tuong ty véi cac phuong phap duoc md ta trong cac vi du sau day.
Vi du 84: Mubi cua axit (4-Xyclobutyl-[1,4]diazepan-1-yl)-[5-(4-flo-phenylsulfanyl)-

pyridin-2-yl]-metanon trifloaxetic.
S
< >—N//\ | \ @\
AN N F
0]

Phé khéi (ESI): khéi luong theo tinh toan dbi v&i C21H24FN30S, 385.50; m/z
tim thiy, 386,5 [M+H]*. '"H NMR (MeOD): 8,39-8,34 (m, 1H), 7,55-7,43 (m, 4H),
7,14-7,06 (m, 2H), 3,85-3,73 (m, 2H), 3,69-3,63 (m, 1H), 3,60 (t, ] = 6,5 Hz, 1H),
2,98-2,83 (m, 1H), 2,6-2,61 (m, 1H), 2,59-2,45 (m, 3H), 2,12-1,95 (m, 3H), 1,94-1,76
(m, 3H), 1,75-1,54 (m, 2H).

Vi du 85: [6-(4-Clo-phenylsulfanyl)-pyridin-3-yl]-(4-xyclobutyl-[1,4]diazepan-1-yl)-

So¥ensl

Phd khéi (ESI): khéi lwong theo tinh toan ddi véi Co1H24CIN3OS, 401,13; m/z
tim thdy, 402,5 [M+H]*. 'TH NMR (CDCl5): 8,50-8,43 (m, 1H),7,58-7,51 (m, 3H), 7,46-
7,39 (m, 2H), 6,94 (d, ] = 8,2 Hz, 1H), 3,81-3,70 (m, 2H), 3,55-3,42 (m, 2H), 2,96-2,79

metanon.
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(m, 1H), 2,66-2,57 (m, 1H), 2,53-2,47 (m, 1H), 2,47-2,38 (m, 2H), 2,13-1,90 (m, 3H),
1,90-1,55 (m, SH).

Vi du 86: (4-Xyclobutyl-[1,4]diazepan-1-yl)-(6-phenylsulfanyl-pyridin-3-yl)-metanon.
S
O 5
\\/ N =N _
(o)

Phé khdi (ESI): khéi lwong theo tinh toan ddi véi C21HasN30S, 367,17; m/z tim
thiy, 368,5 [M+H]*. 'H NMR (CDCL): 8,50-8,44 (m, 1H), 7,65-7,57 (m, 2H), 7,55-
7,50 (m, 1H), 7,49-7,42 (m, 3H), 6,88 (d, J = 8,1 Hz, 1H), 3,80-3,69 (m, 2H), 3,54-3,43
(m, 2H), 2,96-2,78 (m, 1H), 2,65-2,56 (m, 1H), 2,53-2,46 (m, 1H), 2,46-2,39 (m, 2H),
2,11-1,91 (m, 3H), 1,90-1,54 (m, 6H).

Vi du 87: (4-Xyclopentyl-piperazin-1-yl)-[6-(3-metyl-4-metylsulfanyl-phenoxy)-
pyridin-3-yl]-metanon.

ReNsacd

Phé khdi (ESI): khéi lwong theo tinh toan ddi v6i C23HoN30:S, 411,20; m/z tim
thiy, 412,3 [M+H]*. 'H NMR (CDCL): 8,26 (dd, J = 2,4, 0,8 Hz, 1H), 7,79 (dd, J =
8,6, 2,4 Hz, 1H), 7,21 (d, T = 8,2 Hz, 1H), 7,03-6,92 (m, 3H), 3,99-3,33 (m, 4H), 2,62-
2,39 (m, 7H), 2,35 (s, 3H), 1,91-1,79 (m, 2H), 1,76-1,63 (m, 3H), 1,63-1,48 (m, 2H),
1,47-1,33 (m, 2H).

Vi du 88: (4-Isopropyl-piperazin-1-yl)-[6-(3-metyl-4-metylsulfanyl-phenoxy)-pyridin-

3-yl]-metanon.

gevened

Phd khdi (ESI): khéi lwong theo tinh todn ddi v6i C21H27N30:S, 385,18; m/z tim
thdy, 386,3 [M+H]*. '"H NMR (CDCL): 8,26 (dd, J = 2.4, 0,8 Hz, 1H), 7,81-7,77 (m,
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1H), 7,23-7,20 (m, 1H), 7,02-6,92 (m, 3H), 3,89-3,37 (m, 4H), 2,80-2,67 (m, 1H),
2,65-2,42 (m, 7H), 2,35 (s, 3H), 1,04 (d, T = 6,5 Hz, 6H).

Vi du 89: [6-(4-Flo-phenoxy)-pyridin-3-yl]-(4-isopropyl-piperazin-1-yl)-metanon.

geVenel

Phé khéi (ESI): khéi luong theo tinh toan dbi v6i C1oH22FN302, 343,17; m/z tim
thdy, 344,3 [M+H]*. 'H NMR (CDCls): 8,25-8,22 (m, 1H), 7,83-7,79 (m, 1H), 7,12-
7,11 (m, 2H), 7,11-7,10 (m, 2H), 6,96 (dd, J = 8,4, 0,8 Hz, 1H), 3,93-3,32 (m, 4H),
2,79-2,67 (m, 1H), 2,66-2,39 (m, 4H), 1,04 (d, J = 6,5 Hz, 6H).

Vi du 90: (4-Etyl-[1,4]diazepan-1-yl)-[6-(4-flo-phenoxy)-pyridin-3-yl]-metanon.

o)
N ) B
vaY@ L
0]

Phé khéi (ESI): khéi luong theo tinh toan dbi véi C19H22FN302, 343,17; m/z tim
thdy, 344,5 [M+H]*. 'H NMR (CDCls): 8,26 (br s, 1H), 7,88-7,77 (m, 1H), 7,19-7,06
(m, 4H), 6,97 (d, J = 8,2 Hz, 1H), 3,86-3,72 (m, 2H), 3,63-3,46 (m, 2H), 2,87-2,77 (m,
1H), 2,74-2,51 (m, 5H), 2,03-1,95 (m, 1H), 1,92-1,82 (m, 1H), 1,16-1,00 (m, 3H).

Vi du 91: (4-Xyclobutyl-[1,4]diazepan-1-yl)-(5-phenylsulfanyl-pyridin-2-yl)-metanon.
S
o B \©
\/N N/
o

Phd khdi (ESI): khéi luong theo tinh toan d6i véi C21HasN3O0s, 367,17; m/z tim
thdy, 368,5 [M+H]*. 'H NMR (CDCls): 8,44-8,41 (m, 1H), 7,61-7,49 (m, 2H), 7,47-
7,32 (m, 5H), 3,82-3,75 (m, 2H), 3,68-3,56 (m, 2H), 2,96-2,81 (m, 1H), 2,65-2,60 (m,
1H), 2,55-2,43 (m, 3H), 2,10-1,94 (m, 3H), 1,90-1,74 (m, 3H), 1,73-1,54 (m, 2H).

Vi du 92: [6-(4-Flo-phenoxy)-pyridin-3-yl]-(4-metyl-[1,4]diazepan-1-yl)-metanon.
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Phé khéi (ESI): khéi lugng theo tinh toan dbi véi C1sH20FN302, 329,15; m/z tim
thdy, 330,5 [M+H]*. '"H NMR (CDCl): 8,30-8,21 (m, 1H), 7,86-7,76 (m, 1H), 7,17-
7,18 (m, 4H), 6,97 (d, T = 8,5 Hz, 1H), 3,85-3,75 (m, 2H), 3,63-3,57 (m, 1H), 3,57-3,51
(m, 1H), 2,78-2,73 (m, 1H), 2,68-2,63 (m, 1H), 2,62-2,54 (m, 2H), 2,45-2,32 (m, 3H),
2,06-1,97 (m, 1H), 1,94-1,86 (m, 1H).

Vi du 93: [6-(4-Flo-phenoxy)-pyridin-3-yl]-(4-isobutyl-piperazin-1-yl)-metanon.
o)
N A
O T
F
(o)

Phé khéi (ESI): khéi luong theo tinh toan dbi véi CaoH24FN302, 357,19; m/z tim
thdy, 358,5 [M+H]*. '"H NMR (CDCL): 8,23 (dd, ] = 2,5, 0,9 Hz, 1H), 7,80 (dd, J =
8,8, 2,2 Hz, 1H), 7,13-7,09 (m, 4H), 6,96 (dd, J = 8,3, 0,8 Hz, 1H), 3,86-3,37 (br d,
4H), 2,53-2,28 (br s, 4H), 2,10 (d, J = 8,1Hz, 2H), 1,83-1,71 (m, 1H), 0,90 (d, T = 6,3
Hz, 6H).

Céc hop chét trong céc vi du 94-105 duoc diéu ché bang cach st dung céc

phuong phap tuong tw véi cac phuong phap duge md ta trong céc vi du trén day.

Vi du 94: (4-Xyclobutyl-[1,4]diazepan-1-yl)-(5-phenylsulfanyl-pyridin-2-yl)-metanon.
S
O D \O
N N”
0]

Phé khi (ESI): khdi luong theo tinh toan di véi C2iHasN30S, 367,2; m/z tim
thdy, 368,5 [M+H]*. '"H NMR (CDCls): 8,45-8,39 (m, 1H), 7,60-7,55 (m, 1H), 7,55-
7,50 (m, 1H), 7,47-7,42 (m, 2H), 7,42-7,33 (m, 3H), 3,82-3,75 (m, 2H), 3,67-3,63 (m,
1H), 3,62-3,57 (m, 1H), 2,96-2,80 (m, 1H), 2,65-2,60 (m, 1H), 2,55-2,43 (m, 3H),
2,10-1,94 (m, 3H), 1,91-1,73 (m, 3H), 1,72-1,54 (m, 2H).

Vi du 95: (4-Xyclobutyl-[1,4]diazepan-1-y1)-(6-phenylsulfanyl-pyridin-3-yl)-metanon.
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Phé khéi (ESI): khéi lwong theo tinh toan ddi véi C21HasN30S, 367,2; m/z tim
thiy, 368,5 [M+H]*. '"H NMR (CDCl3): 8,51-8,43 (m, 1H), 7,65-7,58 (m, 2H), 7,55-
7,49 (m, 1H), 7,49-7,42 (m, 3H), 6,88 (d, J = 8,4 Hz, 1H), 3,80-3,69 (m, 2H), 3,56-3,43
(m, 2H), 2,95-2,77 (m, 1H), 2,65-2,56 (m, 1H), 2,53-2,36 (m, 3H), 2,11-1,91 (m, 3H),
1,90-1,54 (m, 5H).

Vi du 96: [6-(4-Clo-phenylsulfanyl)-pyridin-3-yl]-(4-xyclobutyl-[1,4]diazepan-1-yl)-

HOLCHT,

Phd khéi (ESI): khdi lwong theo tinh toan ddi véi CoiHa4CIN;OS, 401,1; m/z
tim thdy, 402,5 [M+H]*. 'H NMR (CDCl): 8,49-8,43 (m, 1H), 7,58-7,50 (m, 3H),
7,45-7,42 (m, 1H), 7,42-7,40 (m, 1H), 6,94 (d, T = 8,2 Hz, 1H), 3,79-3,71 (m, 2H),
3,54-3,44 (m, 2H), 2,96-2,78 (m, 1H), 2,67-2,57 (m, 1H), 2,55-2,38 (m, 3H), 2,13-1,91
(m, 3H), 1,90-1,53 (m, 5H).

metanon.

Vi du 97: (4-Xyclobutyl-[1,4]diazepan-1-yl)-[6-(4-flo-phenylsulfanyl)-pyridin-3-yl]-

aSvsae

Phd khdi (ESI): khdi lugng theo tinh todn d6i voi C21H24FN308, 385,2; m/z tim
thiy, 386,5 [M+H]". 'H NMR (CDCls): 8,48-8,44 (m, 1H), 7,63-7,57 (m, 2H), 7,54
(dd, =382, 2,2 Hz, 1H), 7,19-7,11 (m, 2H), 6,88 (d, J = 8,2 Hz, 1H), 3,80-3,70 (m,
2H), 3,55-3,34 (m, 2H), 2,95-2,78 (m, 1H), 2,65-2,57 (m, 1H), 2,53-2,46 (m, 1H),
2,46-2,38 (m, 2H), 2,10-1,91 (m, 3H), 1,89-1,54 (m, SH).

metanon.

Vi du 98: (4-Etyl-[1,4]diazepan-1-yl)-[6-(4-flo-phenoxy)-pyridin-3-yl]-metanon.

-73-



26991

o
YO
O,
o

Phé khéi (ESI): khdi lugng theo tinh toan dbi véi C1oH22FN302, 343,2; m/z tim
thdy, 344,5 [M+H]*. '"H NMR (CDCls): 8,25 (br s, 1H), 7,88-7,56 (m, 1H), 7,18-7,10
(m, 4H), 6,97 (d, T = 8,2 Hz, 1H), 3,87-3,72 (m, 2H), 3,63-3,48 (m, 2H), 2,87-2,76 (m,
1H), 2,75-2,49 (m, 5H), 2,03-1,94 (m, 1H), 1,92-1,82 (m, 1H), 1,16-1,00 (m, 3H).

Vi du 99: [6-(4-Flo-phenoxy)-pyridin-3-yl]-(4-isopropyl-piperazin-1-yl)-metanon.

geVsnet

Phd khéi (ESI): khdi lugng theo tinh toan ddi véi C1oH22FN302, 343,2; m/z tim
thdy, 344,5 [M+H]*. '"H NMR (CDCls): 8,24-8,21 (m, 1H), 7,83-7,79 (m, 1H), 7,12 (br
s, 2H), 7,11-7,08 (m, 2H), 6,98-6,94 (m, 1H), 3,93-3,63 (m, 2H), 3,61-3,36 (m, 2H),
2,80-2,67 (m, 1H), 2,66-2,37 (m, 4H), 1,04 (d, J = 6,5 Hz, 6H).

Vi du 100: (4-Xyclopentyl-piperazin-1-yl)-[6-(3-metyl-4-metylsulfanyl-phenoxy)-
pyridin-3-yl]-metanon.

oo

Phd khéi (ESI): khéi luong theo tinh todn ddi véi CasHaoN3028, 411,2; m/z tim
thdy, 412,3 [M+H]*. '"H NMR (CDCls): 8,26 (dd, J = 2,4, 0,8 Hz, 1H), 7,83-7,77 (m,
1H), 7,21 (d, T = 8,4 Hz, 1H), 7,03-6,92 (m, 3H), 3,95-3,36 (m, 4H), 2,69-2,41 (m,
7H), 2,35 (s, 3H), 1,93-1,80 (m, 2H), 1,78-1,62 (m, 3H), 1,62-1,49 (m, 2H), 1,46-1,32
(m, 2H).

Vi du 101: (4-Isopropyl-piperazin-1-yl)-[6-(3-metyl-4-metylsulfanyl-phenoxy)-pyridin-

3-yl]-metanon.
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geVsncd

Phé khéi (ESI): khéilugng theo tinh toan d6i v&i C21H27N302S, 385,2; m/z tim
thdy, 386,3 [M-+H]*. 'H NMR (CDCl): 8,26 (dd, J = 2,4, 0,8 Hz, 1H), 7,82-7,76 (m,
1H), 7,21 (d, J = 8,2 Hz, 1H), 7,01-6,94 (m, 3H), 3,88-3,35 (m, 4H), 2,80-2,68 (m,
1H), 2,66-2,41 (m, 7H), 2,35 (m, 3H), 1,05 (d, J = 6,5 Hz, 6H).

Vi du 102: (4-Xyclobutyl-[1,4]diazepan-1-yl)-(6-o-tolyloxy-pyridin-3-yl)-metanon.
Svepe
0]

Phé khéi (ESI): khéi lwong theo tinh toan di véi C21H27N302S, 365,2; m/z tim

thdy, 366,3 [M+H]*. 'H NMR (CDCL): 8,25 (br s, 1H), 7,82-7,77 (m, 1H),
7,33-7,29 (m, 1H), 7,28-7,24 (m, 1H), 7,21-7,16 (m, 1H), 7,09-7,05 (m, 1H), 6,94-6,90
(m, 1H), 3,81-3,73 (m, 2H), 3,60-3,50 (m, 2H), 2,98-2,82 (m, 1H), 2,67-2,59 (m, 1H),
2,54-2,39 (m, 3H), 2,19 (s, 3H), 2,12-1,93 (m, 3H), 1,92-1,54 (m, SH).

Vi du 103: (4-Xyclobutyl-[1,4]diazepan-1-yl)-(6-m-tolyloxy-pyridin-3-yl)-metanon.
S OU
N
0]

Phd khdi (ESI): khéi luong theo tinh toan dbi véi C21H27N3028, 365,2; m/z tim
thdy, 366,3 [M+H]*. '"H NMR (CDCL): 8,26 (br s, 1H), 7,78 (dd, J = 8,4, 2,4 Hz, 1H),
7,32-7,27 (m, 1H), 7,07-7,02 (m, 1H), 6,97-6,90 (m, 3H), 3,81-3,71 (m, 2H), 3,59-3,47
(m, 2H), 2,95-2,78 (m, 1H), 2,66-2,58 (m, 1H), 2,54-2,39 (m, 3H), 2,37 (s, 3H), 2,11-
1,91 (m, 3H), 1,90-1,56 (m, SH).

Vi du 104: (4-Xyclobutyl-[1,4]diazepan-1-yl)-(6-p-tolyloxy-pyridin-3-yl)-metanon.

o UL

-75-



26991

Phé khéi (ESI): khéi Iuwong theo tinh todn ddi voi C21H27N3028, 365,2; m/z tim
thdy, 366,3 [M+H]*. 'H NMR (CDCls): 8,24 (br s, 1H), 7,80-7,73 (m, 1H), 7,24-7,18
(m, 2H), 7,05-7,00 (m, 2H), 6,94-6,90 (m, 1H), 3,81-3,70 (m, 2H), 3,59-3,46 (m, 2H),
2,95-2,78 (m, 1H), 2,67-2,57 (m, 1H), 2,55-2,40 (m, 3H), 2,37(s, 3H), 2,13-1,91 (m,
3H), 1,91-1,54 (m, 5H).

Vi du 105: (4-Xyclobutyl-[1,4]diazepan-1-yl)-[6-(4-metylsulfanyl-phenoxy)-pyridin-3-

AT,

Phd khéi (ESI): khdi luong theo tinh toan dbi véi Ca2Ha7N30,8, 397,2; m/z tim
thdy, 398,3 [M+H]*. '"H NMR (CDCL): 8,25 (brs, 1H), 7,78 (dd, J = 8,4, 2,4 Hz, 1H),
7,36-7,29 (m, 2H), 7,14-7,05 (m, 2H), 6,97-6,90 (m, 1H), 3,83-3,70 (m, 2H), 3,59-3,46
(m, 2H), 2,97-2,77 (m, 1H), 2,66-2,58 (m, 1H), 2,55-2,38 (m, 6H), 2,11-1,91 (m, 3H),
1,91-1,52 (m, 5H).

yl]-metanon.

Vi du 106: (4-Xyclobutyl-[1,4]diazepan-1-yl)-[6-(4-flo-phenoxy)-pyridin-3-yl]-

metanon.

5-Bromo-2-(4-flo-phenoxy)-pyridin (27,2mg, 0,102mmol) dugc hoa tan trong
Et20 (0,8mL). H3n hop nay dugc lam lanh dén —78 °C. n-Butyl liti (0,040ml, 2,5M
trong céc hexan) dugc thém vao va hdn hop phan tmg nay duoc khuy trong 5 phiit & —
78°C. Khi CO; (tir 4 kho, cho qua sang phan tir 44) duoc suc quhdn hop va hdn hop
phan g nay dugc lam 4m dén 23°C trong 3 phut. C4c dung méi dugc loai bo béng
cach chung cét, sau d6 bd sung DCM (0,5mL), DMF (0,05mL) va oxalyl clorua
(0,070ml, 2,0M trong DCM) vao. H3n hop nay dugc khudy trong 3 phut, sau d6 bd
sung mudi xyclobutyl diazepin bis-HCI (27,6mg, 0,122mmol) va iProNEt (0,1mL) vao
hdn hop phan tng sau khi hoa tan trong DCM (0,5mL). Hdn hop nay dugc khudy trong
3 phut & 23°C va dugc co. Phan tich bing HPLC chimg 6 ring hiéu suit dat 80%. Sic
ky trén SiO; tao ra 21,5mg (57%) hop chit néu & & muc nay ma do tinh khiét >90%
bdi NMR.
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Luu y: Qué trinh tdng hop ciing c6 thé dwgc thuc hién bing 1'CO; d€ tao ra chét

ddng déng dwoc danh ddu ''C ctia hop chit néu & d& myc nay.

Vi du 107: (4-Xyclobutyl-[1,4]diazepan-1-yl)-[6-(4-flo-phenoxy)-pyridin-3-yl]-

metanon hydroclorua monohydrat.

Budc A: tert-butyl este ciia axit 4-Xyclobutyl-[1,4]diazepan-1-carboxylic. Binh
phéan tmg d4y tron, ba cb, cé dung tich 3L trong 4p sudt dwong ciia nito dugc lip thiét
bi khudy co hoc va nap tert-butylhomopiperazin-1-carboxylat (1-BOC-homopiperazin)
(73,0g, 365,0mmol) va dicloetan khan (800mL). B4 sung xyclobutanon (25,5¢,
363,8mmol) vao dung dich dugc khudy nay. Hon hop phan tng mau vang nhat duoc
khudy & nhiét d6 trong phong trong 1h, sau d6, natri triaxetoxyborohydrua (92,5g,
436,3mmol) dugc bd sung timg phén vao trong 1h. H3n hop phan tmg nay duoc khudy
trong 48h. Dung dich nuéc NaOH 1N (225mL) dugc bd sung vao hdn hop phan tmg
niy va khudy trong 1h. C4c pha dugc tach ra va 16p dung dich nude duoc chiét bang
dicloetan (2x100mL). Céc 16p hiru co dugc gdp lai, rira bang dung dich NaCl bdo hoa
(1x250mL), 1am kho trén Na;SO4 khan va loc. Dung méi dugc loai ra bang cach chung
ct quay dudi &p sult giam dé thu dugc san phim tho c6 dang chét ban rén mau vang
nhat (92,4g, 98%). 'H-NMR (400MHz, CDCl,) 8 ppm: 3,59-3,40 (m, 4H), 2,98-2,84
(m, 1H), 2,59-2,43 (m, 4H), 2,12-2,03 (m, 2H), 2,00-1,83 (m, 4H), 1,76-1,55 (m, 2H),
1,51-1,41 (s, 9H), MS m/z (ESI+): 255,2 (M+H").

Buéc B: 1-Xyclobutyl-[1,4]diazepan dihydroclorua. Binh phén (mg day tron, ba
¢, c6 dung tich 11 dwgc lip may khudy co va thiét bi hdi luu. Binh dwoc nap dich
huyén phi dic chira tert-butyl este clia axit 4-xyclobutyl-[1,4]diazepan-1-carboxylic
thd (92,4g, 363,8mmol) trong hdn hop gdm dioxan/MeOH (100mL/50mL). HCI (4M
trong dioxan, 250mL) dugc bd sung vao kém theo khu4y manh, sau d6 hdn hgp phan
tmg ndy dwoc dun néng dén khoang 55°C trong bdn diu. Dung dich mau vang cam
nhat tao thanh. H5n hop phan tmg nay dugc gitt & khoang 55°C trong 16h. Sau khi lam
lanh dén nhiét d6 trong phong, hén hop phén tmg 12 dich huyén phu déc, dugce chuyén
vao binh thu hdi ¢6 dung tich 2L va c6 thanh chét rén sét. Metyl tert-butyl ete (200mL)

duge bd sung vao, va huyén phi dic dugc khudy & khoang 55°C trong bdn dau trong

-77-



26991

1h. Dung mdi dugc loai ra bing cach chung cit quay dudi 4p suit giam d thu duge
san phim c6 dang chét rin mau tréng nhat (81,2g, 98%). 'H-NMR (400 MHz, DMSO-
ds) 8 ppm: 11,92 (s, 1H), 9,87 (s, 1H), 9,46 (s, 1H), 3,76-3,03 (m, 9H), 2,43-2,33 (m,
2H), 2,17-2,15 (m, 4H), 1,75-1,60 (m, 2H), MS m/z (ESI+): 155,1(M+H").

Budce C: (6-Clo-pyridin-3-yl)-(4-xyclobutyl-[1,4]diazepan-1-yl)-metanon. Binh
d4ay phéng, ba cb, c6 dung tich 5L duoc lip may khudy co va cip nhiét dién va nap 1-
xyclobutyl-[1,4]diazepan dihydroclorua (110,0g, 484,6mmol), dung dich NaOH 1N
(1400mL) va isopropyl axetat (600mL). Dung dich dugc lam lanh truée (0°C ) chira 6-
clonicotinyl clorua (82,7g, 470,0mmol) trong isopropyl axetat (800mL) duoc b sung
vio qua phéu bd sung & tdc d6 sao cho nhiét 6 phan ting dugc duy tri trong khoang tir
5-10°C. Sau khi bd sung hét, hdn hop phan tmg nay dugc lam 4m dén nhiét d6 trong
phong va khudy trong 2h (46 pH ctihdn hop phin tmg khoang 5,6). Hon hop phén (mg
nay duoc kiém hod bang dung dich nuéc 2N NaOH (d¢én d6 pH khoang 13). Céc pha
dwoc tach ra va 16p dung dich nuéc chiét bang isopropyl axetat (2x300mL). Quan st
thiy mot s& chét két cum bdng mau niu d6 nhat trong qua trinh chiét. Céac 16p hitu co
dugc gbp lai va loc qua diatomit. Dich loc dugc rira béng dung dich NaCl béo hoa
(1x300mL) va lam khé trén Na2SO4 khan. Qua trinh loc va loai bd dung moéi béang cach
chung cit quay dudi 4p suét gidm tao ra sin phim thé c6 dang dau mau nau doé nhat
(126,0g, 91%). 'H-NMR (400 MHz, CDCl3) § ppm: 8,45 (m, 1H), 7,74 (m, 1H), 7,39
(m, 1H), 3,86-3,76 (m, 2H), 3,53-3,45 (m, 2H), 3,05-2,80 (m, 1H), 2,70 (br s, 1H),
2,62-2,45 (m 3H), 2,10-1,56 (m, 8H). Phd khdi m/z (ESI+): 294,1 (M+H"). HPLC
(Phuong phép B): R = 6,06 phut.

Budc D: (4-Xyclobutyl-[1,4]diazepan-1-yl)-[6-(4-flo-phenoxy)-pyridin-3-yl]-
metanon. Binh ddy tron phing, ba cb, dung tich 51 dui 4p sudt dwong clia nito dugc
14p méy khudy co, cip nhiét dién va thiét bi hdi luu. Binh duge nap DMA khan
(625mL), 4-flophenol (57,3g, 511,6mmol) va Cs2CO;3 (278,0g, 853,3mmol). Dich
huyn phit mau vang dugc khudy trong 15 phut, sau d6 dung dich chira (6-clo-pyridin-
3-yl)-(4-xyclobutyl-[1,4]diazepan-1-yl)-metanon (125,0g, 426,6mmol) thd trong DMA
khan (625mL) dugc bd sung vao qua phéu b sung trong 0,5h. Hon hop phan (ng nay
duge dun néng dén khoang 100°C va duy tri & nhiét d§ nay trong 12 h. Hon hop phan
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ung nay dugc lam ngudi dén nhiét do trong phong, sau d6 loc qua dém diatomit (d€ém
3” trong 600mL phéi liéu thuy tinh thd) va dém duoc rira bing DMA (2x125mL). Dich
loc dugc pha lodng voi nude da (khoang 11) va dung dich nuée 2N NaOH (500mL).
D6 pH ctthdn hop phan tmg nay 1a khoang 13. D& pht hop, hdn hop phén tng nay
duge chia thanh hai phin gin bing nhau. M&i phan duoc chiét bing MTBE
(3x300mL). Cac 16p hitu co dugc gbp lai, 1am kho trén MgSO4 khan, loc va c6 bing
cach chung cAt quay dudi 4p suét giam dé thu duge diu mau vang cam dic. Phén tich
bing HPLC san phdm thé cho thdy pic & khoang 9,18 phut. San phim thé dugc hoa tan
trong Et20 khan (1L) va khudy & nhiét d6 trong phong trong 16h. Chét rén mau vang
nhat bi két tiia va chét nay dwoc thu hdi bang cach loc (khoang 8,5g). Phé 'H-NMR
(D20) cua chét rén nay rit gidéng voi phd clia san pham. Khi khudy chit rén nay trong
dung dich nudc HCI, pic & 9,18 phut tir tir bién mét voi sy xudt hién déng thoi cta pic
& 7,30 phut (san phdm mong mudn). Dy doan 13, sin phim dugc tao thanh phirc chét
v6i chét lam kho (MgSOs). Tt hon néu 1am kho déng phi hodc st dung natri sulfat 13
chét 1am kho. Chét rin duoc thu hdi dé tao thanh hop chét néu & d& muc nay (120g,
76% sau khi nghién Et,0). 'H NMR (400 MHz, CDCl3) & ppm: 8,23 (br s, 1H), 7,79
(dd, J = 8,48, 2,39 Hz, 1H), 7,11-7,10 (m, 4H), 6,95 (d, J= 8,48 Hz, 1H), 3,76 (t,J =
5,84 Hz, 2H), 3,55-3,50 (m, 2H), 2,90-2,84 (m, 1H), 2,61 (t, ] = 4,71 Hz, 1H), 2,55-
2,37 (m, 3H), 2,06-1,92 (m, 3H), 1,88-1,56 (m, SH). Ph khéi m/z (ESI+): 370,1
(M+H+). HPLC (Phuong phap B): R¢= 7,30 phut.

Budc E: (4-Xyclobutyl-[1,4]diazepan-1-yl)-[6-(4-flo-phenoxy)-pyridin-3-yl]-
metanon hydroclorua monohydrat. Binh ddy tron, ba cd, c6 dung tich 31 dugc lip may
khqu co, phéu bd sung va cdp nhiét dién. Binh dugc nap dung dich chira (4-
xyclobutyl-[1,4]diazepan-1-yl)-[6-(4-flo-phenoxy)-pyridin-3-yl]-metanon tho6 (118,0g,
319,8mmol) trong etanol/Et,O (theo ty 1€ 1:1, 800mL). Binh phan timg duoc 1am lanh
dén khoang 5°C trong bé nudc da. HC1 (2M trong Et20, 152ml, 304mmol, 0,95 dwong
lugng) duoc bd sung vao bing cach nho giot qua phéu bd sung trong hon 30 phut. Dich
huyén phu tao thanh duoc khudy trong 2h, va sau d6, pha loang v&i Et2O (200mL).
Dich huyén pht tao thanh dugc khudy & nhiét d6 trong phong trong 16h. Dich huyén
phit ndy dwoc 1am lanh lai &én 0 °C, duy tri & nhiét d9 nay trong 2h kém theo khudy,
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sau do6 loc. Banh loc dugc dap v& varira béng Et;O/EtOH (theo ty 1€ 60:40, 100mLx3)
va san phdm duoc 1am kho trong chan khong trong phong trong 1h, sau d6 trong 10
chan khong & 50°C trong 48 h. San phdm (113,5g) duoc tao huyén pht trong Et,0 (21)
va khudy (méy khudy co) trong 6h. Dich huyén phi nay dugce loc, banh loc duge dap
v& va rira bing Et20 (3x100mL). San phim duoc 1am khé trong 16 chan khong & 45°C
trong 16h (106,82, 82%). 'H NMR (400MHz, D,0) 3 ppm: 8,09-8,05 (m, 1H), 7,88-
7,81 (m, 1H), 7,13-7,09 (m, 4H), 7,02 (d, J = 8,64 Hz, 1H), 4,15-4,10 (m, 1H), 3,87-
3,39 (m, 6H), 3,07-2,90 (m, 2H), 2,28-1,99 (m, 6H), 1,75-1,63 (m, 2H). Phd khbi m/z
(ESI+): 370,1 (M+H"). HPLC (Phuong phap B): Rt = 7,13 phut. Tinh todn theo phan
tich dbi v6i C21H24FN30,2HC1*H20 (monohydroclorua-monohydrat): C, 59,50; H,
6,42; N, 9,91. Tim thay: C, 59,36; H, 6,66; N, 9,98.

Vi du 108: (4-Xyclobutyl-[1,4]diazepan-1-yl)-[6-(4-flo-phenoxy)-pyridin-3-yl]-
metanon hydroclorua monohydrat (Phuong phap thay thé).

Budc A: Etyl 6-(4-flophenoxy)nicotinat. B6 sung DMF (194mL), etyl 6-
clonicotinat (100,00g, 0,522mol), va 4-flophenol (65,09g, 0,575mol) vao binh phin
{ing d4y tron, ba cb, dung tich 21 dugc 1ip canh khudy, cap nhiét dién, va thiét bi ngung
tu. Dung dich méau n4u tao thanh sau khi khudy trong 5-10 phut. Sau do, b sung
Cs2C0; (189,19g, 0,575 mol) theo mdt 14n vao dung dich nay. Nhiét do phan tng ting
tir 20°C dén 30°C trong 10 phiit ma khéng can 1am néng bén ngoai va sau d6 bét dau
1am ngudi xubng. Dich huyén phi tao thanh duoc khudy & nhiét d6 trong phong trong
2-3h va nhiét d phan tmg bén trong ngudi xudng 23-25°C. Sau d6, hdn hop phan ng
nay duoc 1am néng dén 60°C va khudy trong 18-20h. Phan tich HPLC chimg to ring
phan tmg da két thic. Ao nhiét dugc bd ra va hdn hop phéan tmg nay dugc lam ngudi
dén 25-30°C. B6 sung vao hdn hop nay nude khir ion (145,5mL) trong dong c¢b dinh
trong 5 phut va quan sat thy sy toa nhiét nhe. Dich huyén ph tao thanh dugc khudy &
nhiét do trong phong trong 15-20 phit. Hai phin nuéc khir ion b sung (mdi 1an
145,5mL) duoc bd sung vao va dich huyén phi1 dugc khudy & nhiét d trong phong
trong 15-30 phiit. D6 pH ctia dich huyén phi nay nim trong khoang tir 9-10. San phdm
rin dugc thu gom bing cach loc chan khong, rira toan b bang nudc khir ion theo ting

phin. Banh loc dugc 1am khé trong phéu loc bing cach diy qua khi trong 24h. San
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phdm dugc tach ra cé dang chét rin mau tréng (133,6g). Nhiét néng chay: 68,0°C (bdi
DSC). 'H NMR (CDCl): & 8,81 (d, J=2,6 Hz, 1H), 8,22 (dd, /= 8,5, 2,6 Hz, 1H),
7,12 (br s, 2H), 7,10 (d, J = 1,0 Hz, 2H), 6,94 (d, J = 8,5 Hz, 1H), 4,38 (q, /= 7,1 Hz,
2H), 4,38 (t, J= 7,1 Hz, 3H). Phd khéi (ESI): M+H" =262,1.

Budce B: [1,4]Diazepan-1-yl-[6-(4-flo-phenoxy)-pyridin-3-yl]-metanon. Binh
phan (ng day tron, bdn cb, dung tich 51, dugc lip bé 1am mét bén ngoai, thiét bi khudy
bén trén, thiét bi do nhiét, phéu bd sung, trong moi treong khi nito, dugce nap THF
(2L), dung dich chita homopiperazin (234,4g, 2,34mol) trong THF (20mL), va etyl 6-
(4-flophenoxy)nicotinat (khan; 251,34g, 0,962 mol). Hén hgp nay dugc khudy dé hoa
tan céc chat rin, dé lai dung dich hoi duc. H3n hop nay dugc 1am lanh dén khoang 0°C
va xt ly bing hexylliti (440,41g, 1,43mol) qua ph&u bé sung trong quang thdi gian
khoang 0,75 dén 1h. Tc @6 bd sung va lam lanh bén ngoai dugc diéu chinh sao cho
nhiét do phan ing bén trong dugc duy tri trong khoang 0 va 10°C. Sau khi bb sung
xong hexylliti, hdn hgp phan tng duge lam 4m dén khoang 25°C va dugc kiém soat
b&i HPLC cho dén khi este duoc tiéu thu hét (khoang 2h). Hon hop nay dugc 1am lanh
dén khoang 15°C va ham bing nudc (1L). Céc pha duge tach ra va luong san phdm
trong pha chira nudc duge kiém tra béi HPLC trudce khi dugc loai ra. Pha dung dich
nude duge tuy v chiét bing MTBE (1/4 thé tich). Pha dung dich nuéc bazo duge loai
ra va c4c pha hitu co hdn hop dugc chiét bing dung dich HCI (2N, 600mL) (pha dung
dich nuéc ¢6 40 pH=2-3). Céc pha dugc tach ra va pha hitu co duoc chiét bang dung
dich HCI (2N, 200mL). Pha hitu co dugc loai ra. Céc dich chiét chtta nuéc duge gop
lai va @8 yén trong vai gid dé bét ky {4-[6-(4-flo-phenoxy)-pyridin-3-carbonyl]-
[1,4]diazepan-1-yl}-[6-(4-flo-phenoxy)-pyridin-3-yl]-metanon (san pham phu diamit)
con lai két tta thanh chét rin min. Chét rin duogc loai ra bang cach loc qua thiét bi loc
soi thuy tinh va dich loc dugc chiét bing MTBE (7x180mL) dé loai bd diamit con lai
bét ky. Pha dung dich nuéc duge xit 1y bang dung dich NaOH (50% trong luong;
175,4g, 2,19 mol). Khi d6 pH 16n hon 9, pha 16ng thir hai dugc tich ra. Hai pha duoc
tach ra va pha dung dich nuéc dugc chiét bing EtOAc (2x150mL). Céc pha hitu co thu
dugc tir cac dich chiét dung dich nuéc tinh kiém duoc gop lai va rira bang dung dich

nudce bdo hoa NaCl (100mL). Khi cac pha da tach hét, pha hitu co dugc dét vao thiét bi
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chung ct va xr Iy bang EtOAc (100mL). EtOAc du dugc chung & 4p sut khi quyén
dén déng phi d& loai nudc. Viée nap bd sung EtOAc (600mL) duge bd sung theo vai
phﬁn va tiép tuc chung cAt (duogc lap lai cho dén khi phan tich Karl-Fischer cua cdn
binh thé hién nhé hon 0,8% nudc). Cin duge loc néng dé 1oai bd NaCl va dich loc
dugc khudy trong vai gidr cho dén khi lugng 16n chat rén tao thanh. Hon hop nay duoc
xir 1y tir tir bing heptan (500mL) trong quéng thoi gian khoang 1 gidy va @& khudy bd
sung 1 gid. Chét rén duoc tich ra bing cach loc va 1am kho @& tao thanh hop chit néu
& d& muc nay (168,9g). diém néng chay 95,4°C (bdi DSC). 'H-NMR (CDCls): & 08,24
(d, J=2,2 Hz, 1H), 7,80 (dd, J=2,2, 8,4 Hz, 1H), 7,12 (s, 2H), 6,95 (d, /= 8,4 Hz,
1H), 3,76 (br m, 2H), 3,51 (br m, 2H), 3,60 (br m, 1H), 2,90 (br m, 3H), 1,90 (br m,
1H), 1,80 (br s, 3H).

Budc C: (4-Xyclobutyl-[1,4]diazepan-1-yl)-[6-(4-flo-phenoxy)-pyridin-3-yl]-
metanon hydroclorua moﬁohydrat. Binh d4y tron, ba cd, dung tich 31 dugc lp thiét bi
khqu co, cap nhiét dién, va thiét bi ngung tu, dugc nap EtOAc (1080mL) va (1,4-
diazepan-1-yl)-(6-(4-flophenoxy)pyridin-3-yl)metanon (136,2g, 0,428mol). Dich huyén
phu tao thanh dugc lam 4m dén 32-35°C @ hoa tan hét tAt ca cac chét rén. Sau do,
dung dich nay duoc 1am lanh dn 5-10°C, xir ly béng xyclobutanon (36,33g,
0,513mol), va hdn hop nay dugc khudy & 5-10°C trong 5-10 phut. B sung natri
triaxetoxyborohydrua (143,09g, 0,641 mol) vao dung dich nay & 5-10°C theo vai phin
trong 15-20 phut. Nhiét 46 phan tmg duoc gitt thdp hon 15°C bing cach st dung 4o
lanh va diéu chinh tbc do bd sung. Dich huyén phu tao thanh dugc khqu & 15°C trong
10-15 phut va sau d6 & nhiét o trong phong (20-24°C) trong 2,5-3h. Khi phan tich
HPLC chimg t6 phan g da két thic(< 1% chét ban dAu), phan tmg dugc him bing
dung dich chtra K2CO3 (164,15g, 1,175 mol) trong nude khir ion (540mL). Nhiét 46
phan img bén trong ting tu 22°C dén 30°C kém theo bay khi nhe. Hon hop nay dugc
khuéy trong 20-30 phut (d6 pH khoang 10). L6p hitu co dugce tach ra va duge rira bd
sung bang nudc khir ion (3x540mL). Lép hitu co dugc loc qua dém diatomit (10g) va
rira bing EtOAc (270mL). Lép hitu co hdn hop dugc danh gid bing HPLC (chira
143,88g bazo trr do, 90% hiéu sudt thd). Dung dich nay dugc pha lodng v6i EtOH
nguyén chét (270mL). B4 sung tir tir vao dung dich nay dung dich chira HCI dém dac
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(0,95 duong lugng bazo ty do dwa vao HPLC thir nghiém; 36,73g, 0,368mol) trong
etanol nguyén chét (67mL) va dung dich tao thanh dugc khudy & nhiét d¢ trong phong
(22-24°C). Sau 20-30 phut, hdn hop tré nén duc va san phdm két tinh tir tir. Sau khi
khudy & nhiét d6 trong phong (22-24 °C) trong 20-24h, san phdm rin dugc thu gom
bing cach loc chin khong. Banh loc dugc rira bang EtOAc (540mL) trong vai phén, va
1am kho trong khong khi trong 30 phut. Banh loc uét duge chuyén vao dia thuy tinh va
1am kho tiép trong 16 chan khong & 50°C trong 20-24h. Phan tich 'H-NMR san phim
rin ching 6 cac dung dich du duoc loaiv bo. Sau d9, san phém rin duogc khir nude lai
trong 10 kin & nhiét d trong phong vdi su c6 mit cuia dung dich béo hoa chira
ZnS04+7H>0 (100,0g, 0,348 mol) trong nudc khir ion (200mL) trong 24-48h dé tao
monohydrat. San phdm dugc tich ra dang chét rin mau tring (125,0g). Phan tich Karl-
Fisher: ~4,25% nudc. Piém néng chay: 143,4°C (bdi DSC véi bé kin). '"H NMR (d’-
DMSO): 6 11,40 (br s, 1H), 8,26 (s, 1H), 7,97 (br s, 1H), 7,24 (m, 4H), 7,11 (d, /= 8,8
Hz, 1H), 4,12 (br m, 1H), 3,64 (br m, 3H), 3,36 (br m, 3H), 2,98 (br m, 2H), 2,44 (br
m, 3H), 2,13 (br m, 3H), 1,66 (br m, 2H). Phd khdi (ESI): M+H* = 370,2.
Cdc phwong phdp sinh hoc:
Lién két thu thé Hs (nguoi)

Lién két ciia cac hop chit véi cac thu thé Hs ngudi di duoc tach dong, biéu hién
dn dinh trong cac t& bao SK-N-MC, dugc thuc hién nhu duge md ta bdi Barbier, A.J.
va cac ddng tac gia (Br. J. Pharmacol. 2004, 143(5), 649-661). Dit liéu d6i v6i cac hop
chét dugc thir nghiém trong thir nghiém ngay duge néu trong Bang 1 1a gié trj trung

binh ciia céc két qua thu dugc.
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Bang 1.

. Ki H3 nguoi . Ki H3 nguoi , Ki H3 nguoi

Vidu (nM) Vidu (nM) Viduy (nM)
1 29 36 1 71 2
2 56 37 5 72 2
3 66 38 6 73 4
4 56 39 1 74 7
5 71 40 1 75 9
6 32 41 4 76 19
7 57 42 12 77 22
8 68 43 299 78 24
9 11 44 327 79 10
10 10 45 34 80 253
11 7 46 202 81 3
12 5 47 357 82 1
13 6 48 67 83 1
14 2 49 115 84 2
15 8 50 18 85 1
16 2 51 2 86 1
17 5 52 4 87 98
18 2 53 49 88 59
19 4 54 104 89 28
20 1 55 21 90 19
21 2 56 5 91 3
22 180 57 3 92 250
23 3 58 10 93 58
24 1 59 3 94 3
25 1 60 29 95 1
26 1 61 6 96 1
27 4 62 36 97 1
28 13 63 32 98 19
29 1 64 165 99 28
30 1 65 2 100 98
31 4 66 1 101 59
32 4 67 2 102 1
33 1 68 2 103 1
34 5 69 2 104 2
35 3 70 2 105 11

Lién két thu thé Hs (chudt)

Nao chudt khong c6 tiéu ndo (Zivic Laboratories Inc., Pittsburgh, PA) duoc
ddng nhét trong 50mM Tris-HC/SmM EDTA va ly tam & toc do 1,000 vong/phit
trong 5 phiit. Vang duoc loai ra va ly tAm lai & 15000 vong/phut trong 30 phut. Cac hat
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dwoc ddng nhat lai trong 50mM Tris/SmM EDTA (d6 pH=7,4). C4c mang duoc 0 voi
cac hop chit thir nghiém cong/trir 0,8nM N-[*H]-a-metylhistamin trong 60 phat & 25°C
va duogc thu hoi béng cach loc nhanhqua thiét bi loc soi thuy tinh GF/C (duoc xi ly
trudc bing 0,3% polyetylenimin), sau d6 rira bén 1in bing dém. Lién két khong dic
hiéu dugc xac dinh véi sy ¢6 mit cia 100puM histamin. Gia tri néng do6 trc ché (tuong
g v&i su e ché 50% tac dung t81 wu, ICs0) duge xé4c dinh bing chuong trinh diéu
chinh dudmg cong mét vi tri (GraphPad, San Diego, CA) va chuyén thanh céc gia tri Ki
dua vao hing sb phan ly N-[*HJ-a-metylhistamin (Kd) 12 0,8nM. Dit liéu déi véi cac
hop chét dugc thir nghiém trong thir nghiém ndy dwgc néu trong Bang 2 1a gié trj trung

binh cua cac két qua dat duoc.

Béng 2.

, Ki Hz chudt , KiHs chudt
Vidu (nM) Vidu (nM)

9 130 30 26
11 447 31 39
12 51 32 92
13 54 36 30
14 10 37 130
18 68 39 21
19 66 40 36
20 17 41 75
21 16 51 60
23 70 52 110
24 15 56 | 179
25 25 57 132
26 16 84 37
27 86 102 17
29 20 105 32

Su tich tu AMP vong

Dong phu ciia cac t€ bao SK-N-MC duogc tao ra ma biéu hién céu trac gen thong
bao va thu thé Hs chudt hodc ngudi. Céc gid tri pAz thu duoc nhu duge mé ta boi
Barbier va céc ddng tac gia (2004). Dir liéu d6i véi cac hop chit dugc thir nghiém
trong c4c thir nghiém nay duog néu trong Bang 3, 1a gié tri trung binh ctia cac két qua

thu dugc (NT = khong dugc thir nghiém).
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Bang 3.

Vidu pA2 ngudi pAz2 chudt Vidu | pA2nguoi pAz chudt
9 8,06 7,35 59 8,51 7,57
11 | 8,53 NT 61 8,44 7,49
12 8,26 NT 65 8,94 9,18
14 926 8,16 66 8,95 7,94
19 9,38 8,48 67 8,87 8,17
24 9.15 8,36 68 8,61 7,80
25 9,22 8,42 70 8,72 7,72
26 9,64 8,67 73 9,51 8,92
29 9,09 8,45 74 8,05 7,44
30 927 8,38 83 9,48 8,49
31 8,62 8,12 86 9,48 8,50
39 9,40 8,38 95 9,48 8,50
40 8,88 7,87 97 9,48 8,49
51 8,64 7,66 102 9,70 8,92
56 8,63 7,86 104 9,14 8,37

NT = khong dugc thr nghi€ém
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YEU CAU BAO HQ

1. Hop chét ¢6 cong thirc (I):

trong do:

R! 14 -Calkyl hodc xycloalkyl mot vong no;

m la 1 hoéc 2;

X 12 N hodc CH;

Y 1a N hoac CR¥
R?1a -H, —Z-Ar, -CH2NRR®, -CN, -CO>C4alkyl, -CO2H, hodc -CONR'RS;

trong d6 mdi R® va R® dc 1ap 1a -H hogc -Ci4alkyl; va

R? 13 -H hodc —Z-Ar;

v6i didu kién 12 mot trong s6 X va Y 1a N va mot trong sd R? vaR?1a —Z-Ar;
trong d6 Z 1a O hodc S; va

Ar 13 phenyl hodc nhém heteroaryl mét vong khong dugc thé hoic dugc thé bang

mdt, hai hodc ba nhém thé R3;

trong d6 m3i nhém thé R® doc lap dugce chon tir nhém bao gdm: halo, -Cialkyl,
-OH, -OCjualkyl, -SCi4alkyl, -CN, -CONRYR®, va -NO;

trong d6 mdi R¢ va R® doc 1ap 1a -H hodc -Crsalkyl;
hodic mubi dugc dung ciia ching.

2. Hop chét theo diém 1, trong d6 R! 1a metyl, etyl, propyl, isopropyl, butyl, sec-butyl,
hodc tert-butyl. '

3. Hop chét theo diém 1, trong d6 R! 12 metyl hogc isopropyl.
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4. Hop chét theo diém 1, trong d6 R! 13 xyclopropyl, xyclobutyl, xyclopentyl, hodc
xyclohexyl.

5. Hop chét theo diém 1, trong d6 m 1a 1.

6. Hop chét theo diém 1, trong d6 m 14 2.

7. Hop chit theo diém 1, trong d6 X 1 N, Y 1a CR?, va R? 1a ~Z-Ar.

8. Hop chét theo diém 1, trong d6 X 13 CH, Y 1a N, va R? 1a —Z-Ar.

9. Hop chit theo diém 1, trong d6 X 1a N, Y 13 CR?, va R? 1a -H, trong d6 R* 1a —Z-Ar.
10. Hop chét theo diém 1, trong @6 R? 14 ~CN, ~CONHa, hogc -CH2NHa.

11. Hop chét theo diém 1, trong d6 R? 1a -H.

12. Hop chét theo diém 1, trong d6 Z 12 O.

13. Hop chét theo diém 1, trong d6 Z 14 S.

14. Hop chit theo diém 1, trong d6 Ar 1a nhém phenyl, pyrolyl, furanyl, thiophenyl,
imidazolyl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, pyridyl, pyrimidinyl, hodc
pyrazinyl, mdi nhém nay khong dugc thé hodic duoc thé béng mot, hai hodc ba nhém
thé R>.

15. Hop chét theo diém 1, trong d6 Ar 1a nhém phenyl khong dugc thé hoic dugc thé
bing mot, hai hodc ba nhém thé R,

16. Hop chit theo diém 1, trong d6 Ar 1& nhém 4-halophenyl.

17. Hop chét theo diém 1, trong d6 Ar 1a phenyl, 3,4-diclophenyl, 4-
metylsulfanylphenyl, 3-clophenyl, 3-flophenyl, 4-clo-3-metylphenyl, 3-xyanophenyl, 4-
clophenyl, 4-flophenyl, 3,4-diflophenyl, 2-flophenyl, 3-clophenyl, 2,4-diflophenyl, 3,5-
diclophenyl, 2,5-diflophenyl, 3,5-diflophenyl, 3-metyl-4-metylsulfanylphenyl, hodc 3-
pyridyl.

18. Hop chét theo diém 1 c6 cong thic (II):

o
N O e
AL T 0
0]
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trong do:
R'1a -Cy.4alkyl hodc xycloalkyl mdt vong no;

mdi phén tir thé R® doc 14p dugc chon tir nhém bao gdm: halo, -C_alkyl, -OH, -OC;.
salkyl, -SCy_salkyl, -CN, -CONR‘R’, va -NOy;

trong d6 mdi R? va R® doc 1ap 14 -H hodc -C_salkyl; va
nlao, 1, 2, hodc 3;
hodc mudi duoc dung cta chung.

19. Hop chét theo diém 18, trong d6 R' 14 xyclopropyl, xyclobutyl, xyclopentyl, hodc
xyclohexyl.

20. Hop chét theo diém 1 c6 cong thire (II1):

(@)
1 X X
R -Nﬁ\ | | —R%,

\/N N/ P (nn

trong do:
R' 14 -C, 4alkyl ho#c xycloalkyl mét vong no;

mbi phﬁn t R® doc 1ap duoc chon tir nhém bao gf”)m: halo, -C,_4alkyl, -OH, -OC,.
salkyl, -SC_4alkyl, -CN, ~CONR'R®, va -NO,;

trong d6 mdi R va R® doc 1ap 1a -H hoic -C,_qalkyl; va
nlao0, 1, 2, hoac 3;
hodc mubdi duoc dung ciia ching.

21. Hop chét theo diém 20, trong d6 R' 14 xyclopropyl, xyclobutyl, xyclopentyl, hogc
xyclohexyl.

22. Hop chét theo diém 1, trong d6 hop chét nay duoc chon tir nhém bao gom:
[6-(3,4-diclo-phenoxy)-pyridin-3-yl]-(4-isopropyl-piperazin-1-yl)-metanon;

(4-isopropyl-piperazin-1-yl)-[6-(pyridin-3-yloxy)-pyridin-3-yl]-metanon;
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(4-isopropyl-piperazin-1-yl)-[6-(4-metylsulfanyl-phenoxy)-pyridin-3-yl]-

metanon;
[6-(3-clo-phenoxy)-pyridin-3-yl]-(4-isopropyl-piperazin-1-yl)-metanon;
(4-isopropyl-piperazin-1-yl)-(6-phenoxy-pyridin-3-yl)-metanon;
[6-(4-clo-3-metyl-phenoxy)-pyridin-3-yl]-(4-isopropyl-piperazin-1-yl)-metanon;
3-[5-(4-isopropyl-piperazin-1-carbonyl)-pyridin-2-yloxy]-benzonitril;
[6-(4-clo-phenoxy)-pyridin-3-yl]-(4-isopropyl-piperazin-1-yl)-metanon;

(4-xyclopropyl-[1,4]diazepan-1-yl)-[6-(3,4-diclo-phenoxy)-pyridin-3-yl]-

metanon;
[6-(4-clo-phenoxy)-pyridin-3-yl]-(4-xyclopropyl-[ 1,4]diazepan-1-yl)-metanon;
3-[5-(4-xyclopropyl-[1,4]diazepan-1-carbonyl)-pyridin-2-yloxy]-benzonitril;

[6-(4-clo-3-metyl-phenoxy)-pyridin-3-yl]-(4-xyclopropyl-[ 1,4]diazepan-1-yl)-

metanon;

(4-xyclopropyl-[1,4]diazepan-1-yl)-(6-phenoxy-pyridin-3-yl)-metanon;
(4-xyclobutyl-[1,4]diazepan-1-yl)-[6-(3,4-diclo-phenoxy)-pyridin-3-yl]-metanon;
[6-(3,4-diclo-phenoxy)-pyridin-3-yl]-(4-isopropyl-[1,4]diazepan-1-yl)-metanon;

[6-(4-clo-3-metyl-phenoxy)-pyridin-3-yl]-(4-xyclobutyl-[1,4]diazepan-1-yl)-

metanon;

[6-(4-clo-3-metyl-phenoxy)-pyridin-3-yl]-(4-isopropyl-[ 1,4]diazepan-1-yl)-

metanon;
(4-xyclopropyl-[1,4]diazepan-1-yl)-[6-(4-flo-phenoxy)-pyridin-3-yl]-metanon;
(4-xyclobutyl-[1,4]diazepan-1-yl)-[6-(4-flo-phenoxy)-pyridin-3-yl]-metanon;
3-[5-(4-xyclobutyl-[1,4]diazepan-1-carbonyl)-pyridin-2-yloxy]-benzonitril;
(4-xyclobutyl-[1,4]diazepan-1-yl)-(6-phenoxy-pyridin-3-yl)-metanon;

(4-xyclopropyl-piperazin-1-yl)-[6-(4-flo-phenoxy)-pyridin-3-yl]-metanon;
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[6-(3-clo-phenoxy)-pyridin-3-yl]-(4-xyclopropyl-[1,4]diazepan-1-yl)-metanon;
[6-(3-clo-phenoxy)-pyridin-3-yl]-(4-xyclobutyl-[ 1,4]diazepan-1-yl)-metanon;
[6-(4-clo-phenoxy)-pyridin-3-yl]-(4-xyclobutyl-[1,4]diazepan-1-yl)-metanon;
(4-xyclobutyl-[1,4]diazepan-1-yl)-[6-(3,4-diflo-phenoxy)-pyridin-3-yl]-metanon;

(4-xyclopropyl-[1,4]diazepan-1-yl)-[6-(3,4-diflo-phenoxy)-pyridin-3-yl]-

metanon,;
[6-(3,4-diflo-phenoxy)-pyridin-3-yl]-(4-isopropyl-piperazin-1-yl)-metanon;
(4-xyclobutyl-[1,4]diazepan-1-yl)-[6-(2-flo-phenoxy)-pyridin-3-yl]-metanon;
(4-xyclobutyl-[1,4]diazepan-1-yl)-[6-(2,4-diflo-phenoxy)-pyridin-3-yl]-metanon;
(4-xyclopropyl-[1,4]diazepan-1-yl)-[6-(2-flo-phenoxy)-pyridin-3-yl]-metanon;

(4-xyclopropyl-[1,4]diazepan-1-yl)-[6-(2,4-diflo-phenoxy)-pyridin-3-yl]-

metanon;
(4-xyclobutyl-[1,4]diazepan-1-yl)-[6-(3,5-diclo-phenoxy)-pyridin-3-yl]-metanon;

(4-xyclopropyl-[1,4]diazepan-1-yl)-[6-(2,5-diflo-phenoxy)-pyridin-3-yl]-

metanon;

(4-xyclopropyl-[1,4]diazepan-1-yl)-[6-(3,5-diclo-phenoxy)-pyridin-3-yl]-

metanon;
(4-xyclobutyl-[1,4]diazepan-1-yl)-[6-(3,5-diflo-phenoxy)-pyridin-3-yl]-metanon;
(4-xyclopropyl-[1,4]diazepan-1-yl)-[6-(3-flo-phenoxy)-pyridin-3-yl]-metanon;
[6-(3-flo-phenoxy)-pyridin-3-yl]-(4-isopropyl-[1,4]diazepan-1-yl)-metanon;
(4-xyclobutyl-[1,4]diazepan-1-yl)-[6-(3-flo-phenoxy)-pyridin-3-yl]-metanon;

(4-xyclobutyl-[1,4]diazepan-1-yl)-[6-(3-metyl-4-metylsulfanyl-phenoxy)-pyridin-

3-yl]-metanon;

(4-xyclopropyl-[1,4]diazepan-1-yl)-[6-(3-metyl-4-metylsulfanyl-phenoxy)-
pyridin-3-yl]-metanon;
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(4-isopropyl-[ 1,4]diazepan-1-yl)-[6-(3-metyl-4-metylsulfanyl-phenoxy)-pyridin-

3-yl]-metanon;
[6-(3,4-diclo-phenoxy)-pyridin-2-yl]-(4-isopropyl-piperazin-1-yl)-metanon;

(4-xyclopropyl-[1,4]diazepan-1-y1)-[6-(3,4-diclo-phenoxy)-pyridin-2-yl]-

metanon;
(4-xyclobutyl-[1,4]diazepan-1-yl)-[6-(3,4-diclo-phenoxy)-pyridin-2-yl]-metanon;
[6-(3,4-diclo-phenoxy)-pyridin-2-yl]-(4-isopropyl-[1,4]diazepan-1-yl)-metanon;

[6-(4-clo-3-metyl-phenoxy)-pyridin-2-yl]-(4-xyclopropyl-[1,4]diazepan-1-yl)-

metanon;

[6-(4-clo-3-metyl-phenoxy)-pyridin-2-yl]-(4-xyclobutyl-[ 1,4]diazepan-1-yl)-

metanon;

[6-(4-clo-3-metyl-phenoxy)-pyridin-2-yl]-(4-isopropyl-[1,4]diazepan-1-yl)-

metanon;
[5-(3,4-diclo-phenoxy)-pyridin-2-yl]-(4-isopropyl-[1,4]diazepan-1-yl)-metanon;
(4-xyclobutyl-[1,4]diazepan-1-yl)-[5-(3,4-diclo-phenoxy)-pyridin-2-yl]-metanon;

(4-xyclopropyl-[1,4]diazepan-1-yl)-[5-(3,4-diclo-phenoxy)-pyridin-2-yl]-

metanon;

3-(3,4-diclo-phenoxy)-6-(4-isopropyl-piperazin-1-carbonyl)-pyridin-2-

carbonitril;

amit cta axit 3-(3,4-diclo-phenoxy)-6-(4-isopropyl-piperazin-1-carbonyl)-
pyridin-2-carboxylic;

6-(4-xyclopropyl-[1,4]diazepan-1-carbonyl)-3-(4-metylsulfanyl-phenoxy)-
pyridin-2-carbonitril;

6-(4-xyclopropyl-[1,4]diazepan-1-carbonyl)-3-(pyridin-3-yloxy)-pyridin-2-

carbonitril;
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3-(4-clo-3-metyl-phenoxy)-6-(4-xyclopropyl-[1,4]diazepan-1-carbonyl)-pyridin-

2-carbonitril;

6-(4-xyclopropyl-[1,4]diazepan-1-carbonyl)-3-(3,4-diclo-phenoxy)-pyridin-2-

carbonitril;

6-(4-xyclopropyl-[ 1,4]diazepan-1-carbonyl)-3-(4-flo-phenoxy)-pyridin-2-

carbonitril;

6-(4-xyclopropyl-[ 1,4]diazepan-1-carbonyl)-3-(3-flo-phenoxy)-pyridin-2-

carbonitril;

6-(4-xyclopropyl-[1,4]diazepan-1-carbonyl)-3-(2-flo-phenoxy)-pyridin-2-

carbonitril;

amit cua axit 6-(4-xyclopropyl-[1,4]diazepan-1-carbonyl)-3-(4-metylsulfanyl-
phenoxy)-pyridin-2-carboxylic;

amit clia axit 6-(4-xyclopropyl-[1,4]diazepan-1-carbonyl)-3-(pyridin-3-yloxy)-
pyridin-2-carboxylic;

[6-aminometyl-5-(3,4-diclo-phenoxy)-pyridin-2-yl]-(4-isopropyl-piperazin-1-yl)-

metanon;
(4-xyclopentyl-[1,4]diazepan-1-yl)-(6-phenoxy-pyridin-3-yl)-metanon;

(4-xyclopentyl-[1,4]diazepan-1-yl)-[6-(3,4-diclo-phenoxy)-pyridin-3-yl]-

metanon;
(4-xyclopentyl-[1,4]diazepan-1-yl)-[6-(4-flo-phenoxy)-pyridin-3-yl]-metanon;
[5-(4-clo-phenoxy)-pyridin-2-yl]-(4-xyclobutyl-[ 1,4]diazepan-1-yl)-metanon;
(4-xyclobutyl-[1,4]diazepan-1-yl)-[5-(4-flo-phenoxy)-pyridin-2-yl]-metanon;
[5-(3-clo-phenoxy)-pyridin-2-yl]-(4-xyclobutyl-[ 1,4]diazepan-1-yl)-metanon;
(4-xyclobutyl-[1,4]diazepan-1-y1)-[5-(3-flo-phenoxy)-pyridin-2-yl]-metanon;

(4-xyclobutyl-[1,4]diazepan-1-yl)-[5-(2-flo-phenoxy)-pyridin-2-yl]-metanon;
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[6-(2-clo-phenoxy)-pyridin-3-yl]-(4-xyclobutyl-[ 1,4]diazepan-1-yl)-metanon;
(4-xyclopentyl-piperazin-1-yl)-[6-(4-flo-phenoxy)-pyridin-3-yl]-metanon;
[6-(2-clo-phenoxy)-pyridin-3-yl]-(4-isopropyl-piperazin-1-yl)-metanon;
[6-(2-clo-phenoxy)-pyridin-3-yl]-(4-xyclopentyl-piperazin-1-yl)-metanon;
[6-(4-clo-phenoxy)-pyridin-3-yl]-(4-xyclopentyl-piperazin-1-yl)-metanon;
(4-xyclopentyl-piperazin-1-yl)-[6-(2-flo-phenoxy)-pyridin-3-yl]-metanon;
(4-xyclobutyl-piperazin-1-yl)-[6-(4-flo-phenoxy)-pyridin-3-yl]-metanon;
[1,4]diazepan-1-yl-[6-(4-flo-phenoxy)-pyridin-3-yl]-metanon;
[6-(4-flo-phenoxy)-pyridin-3-yl]-(4-metyl-[ 1,4]diazepan-1-yl)-metanon;
6-(4-xyclopropyl-[1,4]diazepan-1-carbonyl)-3-phenoxy-pyridin-2-carbonitril;

6-(4-xyclobutyl-[1,4]diazepan-1-carbonyl)-3-(4-flo-phenoxy)-pyridin-2-

carbonitril; va

(4-xyclobutyl-[1,4]diazepan-1-y1)-[6-(4-flo-phenylsulfanyl)-pyridin-3-yl]-

metanon;
va cac muoi dugc dung cua chung.
23. Hop chat theo diém 1, hodc mudi dugc dung ctia chung.

24. Duogc phém dé diéu tri bénh, chimg rdi loan, hodc tinh trang bénh do hoat tinh thu

thé histamin H; gdy ra, duoc phdm nay bao gdm:

(a) luong hitu hidu hop chét c6 cong thire (D):

R1\Nﬁ ‘ N R?

trong do:
R' 14 -C,.4alkyl hodc xycloalkyl mdt vong no;

m 1a 1 hodc 2;
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X 1a N hodc CH;
Y 1a N hoic CR%
R®1a -H, —Z-Ar, -CH,NR'R®, -CN, -CO,C_alkyl, -CO,H, hoic -CONR'R";
trong d6 mdi R® va R® doc 1ap 1a -H hodc -C,_4alkyl; va
R* 1a -H hodc —Z-Ar;
véi diéu kién 1a mot trong s6 X va Y 14 N va mot trong s6 R*vaR? 1a—Z-Ar;
trong d6 Z 1a O hodc S; va

Ar 1a phenyl hodc nhém heteroaryl mgt vong khong duoc thé hodc duoc thé béng

mot, hai hodc ba phén tir thé R’;

trong do mbi phén tir thé R? doc 14p dugc chon tir nhém bao gém: halo, -C,.

salkyl, -OH, -OC,_4alkyl, -SC, salkyl, —CN, —CONRdRe, va -NO,;
trong d6 mdi R? va R® doc 1ap 1a -H hoic -C,_salkyl;
hodc mudi duoc dung ctia chiing; va
(b) ta dugc dugc dung.
25. Duoc pham theo diém 24, trong d6 duoc phim nay con bao gdm:

hoat chét dugc chon tir nhém bao gém cac chat dbi khang thu thé H;, cac chét ddi
khang thu thé Ha, céc chit dbi khang thu thé Hj, céc chit tic ché su tai hdp thu
serotonin-norepinephrin, cac chét tc ché su tai hép thu serotoni chon lgc, céc chét trc
ché su tai hdp thu noradrenergic, cac chét e ché sy ti hép thu serotonin khéng chon

loc, cac chat e ché axetylcholinesteraza, va modafinil.

26. Hop chit c6 cong thic (I):

trong do:

R! 14 -C,4alkyl hoic xycloalkyl mét vong no;
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m la 1 hodc 2;

X 1a N hodc CH;

Y 1a N hogc CR%;
R® 1a -H, —Z-Ar, -CH,NR®R®, -CN, -CO,C; 4alkyl, -CO,H, hoic -CONR'R®;

trong d6 mdi R® va R® doc 1ap 14 -H hoic -Cy alkyl; va

R* la -H hogc —Z-Ar;

voi diéu kién 1a mot trong s6 X va Y 1a N va mdt trong s6 R*vaR?1a —Z-Ar;
trong d6 Z 1a O hodc S; va

Ar 12 phenyl hodc nhoém heteroaryl mot vong khong dugc thé hodc duoc thé b?mg

mot, hai hoac ba phén tir thé R,

trong d6 mdi phﬁn ttr thé R® doc 1ap duoc chon tir nhom bao gém: halo, -C;.

salkyl, -OH, -OCy_salkyl, -SC,_salkyl, —CN, -CONRdRe, va -NO,;
trong d6 mdi R va R® doc 1ap 1a -H hogc -C, qalkyl;

hoic mubi duge dung ctia chung, d sir dung trong phuong phéap diéu tri cho bénh nhan
méc bénh hodc duge chan doan 1a méc bénh, chimg rdi loan, hodc tinh trang bénh do

hoat tinh thu thé histamin Hj.
27. Hop chét theo diém 1, trong d6 hop chét nay duoc chon tir nhém bao gbm:

(4-xyclobutyl-[ 1,4]diazepan-1-yl)-[ 5-(4-flo-phenylsulfanyl)-pyridin-2-yl]-

metanon;

[6-(4-clo-phenylsulfanyl)-pyridin-3-yl]-(4 -xyclobutyl-[1,4]diazepan-1-yl)-

metanon;
(4-xyclobutyl-[ 1,4]diazepan-1-yl)-(6-phenylsulfanyl-pyridin-3-yl)-metanon;

(4-xyclopentyl-piperazin-1-yl)-[6-(3-metyl-4-metylsulfanyl-phenoxy)-pyridin-3-

yl]-metanon;
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(4-isopropyl-piperazin-1-yl)-[6-(3-metyl-4-metylsulfanyl-phenoxy)-pyridin-3-

yl]-metanon;
[6-(4-flo-phenoxy)-pyridin-3-yl]-(4-isopropyl-piperazin-1-yl)-metanon;
(4-etyl-[1,4]diazepan-1-yl)-[6-(4-flo-phenoxy)-pyridin-3-yl]-metanon;
(4-xyclobutyl-[ 1,4]diazepan-1-yl)-(5-phenylsulfanyl-pyridin-2-yl)-metanon;
[6-(4-flo-phenoxy)-pyridin-3-yl]-(4-metyl-[ 1,4]diazepan-1-yl)-metanon; va
[6-(4-flo-phenoxy)-pyridin-3-yl]-(4-isobutyl-piperazin-1-yl)-metanon;

va cac mudi duge dung ctia ching.

28. Dugc phim theo diém 24, trong d6 duoc pham nay con bao gbm topiramat.
29. Hop chét theo diém 1, trong d6 hop chét nay duoc chon tir nhém bao gbm:
(4-xyclobutyl-[1,4]diazepan-1-yl)-(5-phenylsulfanyl-pyridin-2-yl)-metanon;
(4-xyclobutyl-[1,4]diazepan-1-yl)-(6-phenylsulfanyl-pyridin-3-yl)-metanon;

[6-(4-clo-phenylsulfanyl)-pyridin-3-yl]-(4-xyclobutyl-[1,4]diazepan-1-yl)-

metanon;

(4-xyclobutyl-[1,4]diazepan-1-yl)-[6-(4-flo-phenylsulfanyl)-pyridin-3-yl]-

metanon,;
(4-etyl-[1,4]diazepan-1-yl)-[ 6-(4-flo-phenoxy)-pyridin-3-yl]-metanon;
[6-(4-flo-phenoxy)-pyridin-3-yl]-(4-isopropyl-piperazin-1-yl)-metanon;

(4-xyclopentyl-piperazin-1-yl)-[ 6-(3-metyl-4-metylsulfanyl-phenoxy)-pyridin-

3-yl]-metanon;

(4-isopropyl-piperazin-1-yl)-[6-(3-metyl-4-metylsulfanyl-phenoxy)-pyridin-3-

yl]-metanon;
(4-xyclobutyl-[ 1,4]diazepan-1-yl)-(6-o-tolyloxy-pyridin-3-yl)-metanon;
(4-xyclobutyl-[1,4]diazepan-1-yl)-(6-m-tolyloxy-pyridin-3-yl)-metanon;

(4-xyclobutyl-[ 1,4]diazepan-1-yl)-(6-p-tolyloxy-pyridin-3-yl)-metanon; va
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(4-xyclobutyl-[ 1,4]diazepan-1-yl)-[6-(4-metylsulfanyl-phenoxy)-pyridin-3-yl]-

metanon;

va cac mudi duge dung cua chiing.

30. Hop chét theo diém 1, hoic mudi hydroclorua monohydrat ctia chiing.

31. Hop chét theo diém 1, trong d6 hop chét nay dugc chon tir nhém bao gbm:
[6-(3,4-diclo-phenoxy)-pyridin-3-yl]-(4-isopropyl-piperazin-1-yl)-metanon;
(4-isopropyl-piperazin-1-yl)-[6-(pyridin-3-yloxy)-pyridin-3-yl]-metanon;

(4-isopropyl-piperazin-1-yl)-[6-(4-metylsulfanyl-phenoxy)-pyridin-3-yl]-

metanon,;
[6-(3-clo-phenoxy)-pyridin-3-yl]-(4-isopropyl-piperazin-1-yl)-metanon;
(4-isopropyl-piperazin-1-yl)-(6-phenoxy-pyridin-3-yl)-metanon;
[6-(4-clo-3-metyl-phenoxy)-pyridin-3-yl]-(4-isopropyl-piperazin-1-yl)-metanon;
3-[5-(4-isopropyl-piperazin-1-carbonyl)-pyridin-2-yloxy]-benzonitril;
[6-(4-clo-phenoxy)-pyridin-3-yl]-(4-isopropyl-piperazin-1-yl)-metanon;

(4-xyclopropyl-[1,4]diazepan-1-y1)-[6-(3,4-diclo-phenoxy)-pyridin-3-yl]-

metanon,
[6-(4-clo-phenoxy)-pyridin-3-yl]-(4-xyclopropyl-[1,4]diazepan-1-yl)-metanon;
3-[5-(4-xyclopropyl-[1,4]diazepan-1-carbonyl)-pyridin-2-yloxy]-benzonitril;

[6-(4-clo-3-metyl-phenoxy)-pyridin-3-yl]-(4-xyclopropyl-[ 1,4]diazepan-1-yl)-

metanon;

(4-xyclopropyl-[1,4]diazepan-1-yl)-(6-phenoxy-pyridin-3-yl)-metanon;
(4-xyclobutyl-[1,4]diazepan-1-yl)-[6-(3,4-diclo-phenoxy)-pyridin-3-yl]-metanon;
[6-(3 ,4-diclo-phenoxy)-pyridin-3-yl]-(4-isopropyl-[1,4]diazepan-1-yl)-metanon;

[6-(4-clo-3-metyl-phenoxy)-pyridin-3-yl]-(4-xyclobutyl-[ 1,4]diazepan-1-yl)-

metanon;
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[6-(4-clo-3-metyl-phenoxy)-pyridin-3-yl]-(4-isopropyl-[ 1,4]diazepan-1-yl)-

metanon;
(4-xyclopropyl-[1,4]diazepan-1-yl)-[6-(4-flo-phenoxy)-pyridin-3-yl]-metanon;
(4-xyclobutyl-[1,4]diazepan-1-yl)-[6-(4-flo-phenoxy)-pyridin-3-yl]-metanon;
3-[5-(4-xyclobutyl-[1,4]diazepan-1-carbonyl)-pyridin-2-yloxy]-benzonitril;
(4-xyclobutyl-[1,4]diazepan-1-yl)-(6-phenoxy-pyridin-3-yl)-metanon;
(4-xyclopropyl-piperazin-1-yl)-[6-(4-flo-phenoxy)-pyridin-3-yl]-metanon;
[6-(3-clo-phenoxy)-pyridin-3-yl]-(4-xyclopropyl-[1,4]diazepan-1-yl)-metanon;
[6-(3-clo-phenoxy)-pyridin-3-yl]-(4-xyclobutyl-[ 1,4]diazepan-1-yl)-metanon;
[6-(4-clo-phenoxy)-pyridin-3-yl]-(4-xyclobutyl-[ 1,4]diazepan-1-yl)-metanon;
(4-xyclobutyl-[1,4]diazepan-1-yl)-[6-(3,4-diflo-phenoxy)-pyridin-3-yl]-metanon;

(4-xyclopropyl-[1,4]diazepan-1-yl)-[6-(3,4-diflo-phenoxy)-pyridin-3-yl]-

metanon;
[6-(3,4-diflo-phenoxy)-pyridin-3-yl]-(4-isopropyl-piperazin-1-yl)-metanon;
(4-xyclobutyl-[1,4]diazepan-1-y1)-[6-(2-flo-phenoxy)-pyridin-3-yl]-metanon;
(4-xyclobutyl-[1,4]diazepan-1-y1)-[6-(2,4-diflo-phenoxy)-pyridin-3-yl]-metanon;
(4-xyclopropyl-[1,4]diazepan-1-yl)-[6-(2-flo-phenoxy)-pyridin-3-yl]-metanon;

(4-xyclopropyl-[1,4]diazepan-1-yl)-[6-(2,4-diflo-phenoxy)-pyridin-3-yl]-

metanon,;
(4-xyclobutyl-[1,4]diazepan-1-y1)-[6-(3,5-diclo-phenoxy)-pyridin-3-yl]-metanon;

(4-xyclopropyl-[1,4]diazepan-1-yl)-[6-(2,5-diflo-phenoxy)-pyridin-3-yl]-

metanon;

(4-xyclopropyl-[1,4]diazepan-1-yl)-[6-(3,5-diclo-phenoxy)-pyridin-3-yl]-

metanon;

(4-xyclobutyl-[1,4]diazepan-1-y1)-[6-(3,5-diflo-phenoxy)-pyridin-3-yl]-metanon;
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(4-xyclopropyl-[1,4]diazepan-1-yl)-[6-(3-flo-phenoxy)-pyridin-3-yl]-metanon;
[6-(3-flo-phenoxy)-pyridin-3-yl]-(4-isopropyl-[1,4]diazepan-1-yl)-metanon;
(4-xyclobutyl-[ 1,4]diazepan-1-yl)-[6-(3-flo-phenoxy)-pyridin-3-yl]-metanon;

(4-xyclobutyl-[1,4]diazepan-1-yl)-[6-(3-metyl-4-metylsulfanyl-phenoxy)-pyridin-

3-yl]-metanon;

(4-xyclopropyl-[1,4]diazepan-1-yl)-[6-(3-metyl-4-metylsulfanyl-phenoxy)-
pyridin-3-yl]-metanon;

(4-isopropyl-[1,4]diazepan-1-yl)-[6-(3-metyl-4-metylsulfanyl-phenoxy)-pyridin-

3-yl]-metanon;
[6-(3,4-diclo-phenoxy)-pyridin-2-yl]-(4-isopropyl-piperazin-1-yl)-metanon;

(4-xyclopropyl-[1,4]diazepan-1-yl)-[6-(3,4-diclo-phenoxy)-pyridin-2-yl]-

metanon;
(4-xyclobutyl-[1,4]diazepan-1-yl)-[6-(3,4-diclo-phenoxy)-pyridin-2-yl]-metanon;
[6-(3,4-diclo-phenoxy)-pyridin-2-yl]-(4-isopropyl-[1,4]diazepan-1-yl)-metanon;

[6-(4-clo-3-metyl-phenoxy)-pyridin-2-yl]-(4-xyclopropyl-[1,4]diazepan-1-yl)-

metanon;

_[6-(4-clo-3-metyl-phenoxy)-pyridin-2-yl]-(4-xyclobutyl-[ 1,4]diazepan-1-yl)-

metanon;

[6-(4-clo-3-metyl-phenoxy)-pyridin-2-y1]-(4-isopropyl-[1,4]diazepan-1-yl)-

metanon;
[5-(3,4-diclo-phenoxy)-pyridin-2-yl]-(4-isopropyl-[1,4]diazepan-1-yl)-metanon;
(4-xyclobutyl-[1,4]diazepan-1-yl)-[5-(3,4-diclo-phenoxy)-pyridin-2-yl]-metanon;

(4-xyclopropyl-[1,4]diazepan-1-yl)-[5-(3,4-diclo-phenoxy)-pyridin-2-yl]-

metanon;
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3-(3,4-diclo-phenoxy)-6-(4-isopropyl-piperazin-1-carbonyl)-pyridin-2-

carbonitril;

amit cua axit 3-(3,4-diclo-phenoxy)-6-(4-isopropyl-piperazin-1-carbonyl)-
pyridin-2-carboxylic;

6-(4-xyclopropyl-[1,4]diazepan-1-carbonyl)-3-(4-metylsulfanyl-phenoxy)-
pyridin-2-carbonitril;

6-(4-xyclopropyl-[1,4]diazepan-1-carbonyl)-3-(pyridin-3-yloxy)-pyridin-2-

carbonitril;

3-(4-clo-3-metyl-phenoxy)-6-(4-xyclopropyl-[ 1,4]diazepan-1-carbonyl)-pyridin-

2-carbonitril;

6-(4-xyclopropyl-[1,4]diazepan-1-carbonyl)-3-(3,4-diclo-phenoxy)-pyridin-2-

carbonitril;

6-(4-xyclopropyl-[1,4]diazepan-1-carbonyl)-3-(4-flo-phenoxy)-pyridin-2-

carbonitril;

6-(4-xyclopropyl-[1,4]diazepan-1-carbonyl)-3-(3-flo-phenoxy)-pyridin-2-

carbonitril;

6-(4-xyclopropyl-[1,4]diazepan-1-carbonyl)-3-(2-flo-phenoxy)-pyridin-2-

carbonitril;

amit cta axit 6-(4-xyclopropyl-[1,4]diazepan-1-carbonyl)-3-(4-metylsulfanyl-
phenoxy)-pyridin-2-carboxylic;

amit cua axit 6-(4-xyclopropyl-[1,4]diazepan-1-carbonyl)-3-(pyridin-3-yloxy)-
pyridin-2-carboxylic;

[6-aminometyl-5-(3,4-diclo-phenoxy)-pyridin-2-yl]-(4-isopropyl-piperazin-1-yl)-

metanon;

(4-xyclopentyl-[1,4]diazepan-1-yl)-(6-phenoxy-pyridin-3-yl)-metanon;
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(4-xyclopentyl-[1,4]diazepan-1-yl)-[6-(3,4-diclo-phenoxy)-pyridin-3-yl]-

metanon;
(4-xyclopentyl-[1,4]diazepan-1-yl)-[6-(4-flo-phenoxy)-pyridin-3-yl]-metanon;
[5-(4-clo-phenoxy)-pyridin-2-yl]-(4-xyclobutyl-[ 1,4]diazepan-1-yl)-metanon;
(4-xyclobutyl-[1,4]diazepan-1-y1)-[5-(4-flo-phenoxy)-pyridin-2-yl]-metanon;
[5-(3-clo-phenoxy)-pyridin-2-yl]-(4-xyclobutyl-[ 1,4]diazepan-1-yl)-metanon;
(4-xyclobutyl-[1,4]diazepan-1-y1)-[5-(3-flo-phenoxy)-pyridin-2-yl]-metanon;
(4-xyclobutyl-[1,4]diazepan-1-y1)-[5-(2-flo-phenoxy)-pyridin-2-yl]-metanon;
[6-(2-clo-phenoxy)-pyridin-3-yl]-(4-xyclobutyl-[1,4]diazepan-1-yl)-metanon;
(4-xyclopentyl-piperazin-1-yl)-[6-(4-flo-phenoxy)-pyridin-3-yl]-metanon;
[6-(2-clo-phenoxy)-pyridin-3-y1]-(4-isopropyl-piperazin-1-yl)-metanon;
[6-(2-clo-phenoxy)-pyridin-3-yl]-(4-xyclopentyl-piperazin-1-yl)-metanon;
[6-(4-clo-phenoxy)-pyridin-3-yl]-(4-xyclopentyl-piperazin-1-yl)-metanon;
(4-xyclopentyl-piperazin-1-yl)-[6-(2-flo-phenoxy)-pyridin-3-yl]-metanon;
(4-xyclobutyl-piperazin-1-yl)-[6-(4-flo-phenoxy)-pyridin-3-yl]-metanon;
[6-(4-flo-phenoxy)-pyridin-3-yl]-(4-metyl-[ 1,4]diazepan-1-yl)-metanon;
6-(4-xyclopropyl-[1,4]diazepan-1-carbonyl)-3-phenoxy-pyridin-2-carbonitril;

6-(4-xyclobutyl-[1,4]diazepan-1-carbonyl)-3-(4-flo-phenoxy)-pyridin-2-
carbonitril;
(4-xyclobutyl-[1,4]diazepan-1-yl)-[6-(4-flo-phenylsulfanyl)-pyridin-3-yl]-

metanon;

(4-xyclobutyl-[1,4]diazepan-1-yl)-[5-(4-flo-phenylsulfanyl)-pyridin-2-yl]-

metanon;

[6-(4-clo-phenylsulfanyl)-pyridin-3-yl]-(4-xyclobutyl-[ 1,4]diazepan-1-yl)-

metanon,;
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(4-xyclobutyl-[1,4]diazepan-1-yl)-(6-phenylsulfanyl-pyridin-3-yl)-metanon;

(4-xyclopentyl-piperazin-1-yl)-[6-(3-metyl-4-metylsulfanyl-phenoxy)-pyridin-3-

yl]-metanon;

(4-isopropyl-piperazin-1-yl)-[6-(3-metyl-4-metylsulfanyl-phenoxy)-pyridin-3-

yl]-metanon;
[6-(4-flo-phenoxy)-pyridin-3-yl]-(4-isopropyl-piperazin-1-yl)-metanon;
(4-etyl-[1,4]diazepan-1-yl)-[6-(4-flo-phenoxy)-pyridin-3-yl]-metanon;
(4-xyclobutyl-[1,4]diazepan-1-yl)-(5-phenylsulfanyl-pyridin-2-yl)-metanon;
[6-(4-flo-phenoxy)-pyridin-3-yl]-(4-metyl-[1,4]diazepan-1-yl)-metanon;
[6-(4-flo-phenoxy)-pyridin-3-yl]-(4-isobutyl-piperazin-1-yl)-metanon;

(4-xyclobutyl-[1,4]diazepan-1-yl)-(5-phenylsulfanyl-pyridin-2-yl)-metanon;
(4-xyclobutyl-[1,4]diazepan-1-yl)-(6-phenylsulfanyl-pyridin-3-yl)-metanon;

[6-(4-clo-phenylsulfanyl)-pyridin-3-yl]-(4-xyclobutyl-[ 1,4]diazepan-1-yl)-

metanon,;

(4-xyclobutyl-[1,4]diazepan-1-yl)-[6-(4-flo-phenylsulfanyl)-pyridin-3-yl]-

metanon;
(4-etyl-[1,4]diazepan-1-yl)-[6-(4-flo-phenoxy)-pyridin-3-yl]-metanon;
[6-(4-flo-phenoxy)-pyridin-3-yl]-(4-isopropyl-piperazin-1-yl)-metanon;

(4-xyclopentyl-piperazin-1-yl)-[6-(3-metyl-4-metylsulfanyl-phenoxy)-pyridin-3-

yl]-metanon;

(4-isopropyl-piperazin-1-yl)-[6-(3-metyl-4-metylsulfanyl-phenoxy)-pyridin-3-

yl]-metanon;
(4-xyclobutyl-[1,4]diazepan-1-yl)-(6-o-tolyloxy-pyridin-3-yl)-metanon;
(4-xyclobutyl-[ 1,4]diazepan-1-yl)-(6-m-tolyloxy-pyridin-3-yl)-metanon;

(4-xyclobutyl-[ 1,4]diazepan-1-yl)-(6-p-tolyloxy-pyridin-3-yl)-metanon; va
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(4-xyclobutyl-[1,4]diazepan-1-yl)-[6-(4-metylsulfanyl-phenoxy)-pyridin-3-yl]-

metanon;
va monohydroclorua monohydrat ctia chung.

32. Phuong phap diéu ché hop chét c6 cong thirc (ID):
O
RN ) T Ry,
k/N _N =
O

hozc mudi dugc dung cta ching, phuong phép nay bao gdm budc:
cho hop chét ¢6 cong thire (7-1):
Cl
* ) O o
K/NT]/\? N (7-1)
O
phén g v6i hop chit c6 cong thire (B3):

@ R (B3)
HO™ 7 "

b

vGi su ¢6 mat cua it nhét mot duong lugng ciia bazo thir nhét, trong dung moi thir nhét,

& tao thanh hop chit c6 cong thie (I1);
trong do:
R' 1a -C,_salkyl hoic xycloalkyl mdt vong no;

mdi phén to R* doc lap duoc chon tir nhém bao gém: halo, -C, 4alkyl, -OH, -OC,.
salkyl, -SCy_salkyl, -CN, —CONRR®, va -NO;

trong d6 mdi R? va R® doc 1ap 1a -H hogc -C_salkyl;
nlao, 1, 2, hoac 3;
bazo thir nhat 1a NaOH, KOH, K,CO; hoic Cs,COs; va

dung méi hitu co thtr nhit 1a DMF, DMA, DME, DMSO, hoic axetonitril, hodc hdn
hop ctia chung.
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33. Phuong phép theo diém 32, trong d6 phan tng nay dugc gia nhiét & nhi¢t do
khoang 100 °C.

34. Phuong phap theo diém 32, trong d6 hop chit c6 cong thirc (7-1) 1a (6-clo-pyridin-
3-yl)-(4-xyclobutyl-[1,4]diazepan-1-yl)-metanon, hop chit c6 cong thic B3 1a 4-
flophenol, bazo it nhét 1a 1,5 duong lugng ctia Cs,COs, dung mi 1a DMA, va hop chat
c6 cong thirc (II) 1a (4-xyclobutyl-[1,4]diazepan-1-yl)-[6-(4-flo-phenoxy)-pyridin-3-

yl]-metanon.
35. Phuong phép theo diém 32, trong d6 phuong phap nay con bao gbm budc:

cho hop chit c6 cong thire (5-1):

phan tmg véi 6-clonicotinyl clorua, v6i su c6 mit ciia bazo thir hai, trong dung moi

hitu co thtr hai, dé tao thanh hop chit c6 cong thirc (7-1);

trong do:

bazo thit hai 1a dung dich nueée NaOH, dung dich nuée KOH, Et;N, hodc iPr,NEt; va
dung moi hitu co tht hai la DCM, DCE, toluen, hoéc isopropyl axetat.

36. Phuong phép theo diém 35, trong d6 hop chét ¢ cong thire (5-1) 1a 1-xyclobutyl-
[1,4]diazepan dihydroclorua, bazo tht hai 1a dung dich nuéc NaOH 1N, dung mdi hitu
co thir hai la isopropyl axetat, va hop chét c6 cong thire (7-1) 1a (6-clo-pyridin-3-yl)-(4-
xyclobutyl-[1,4]diazepan-1-yl)-metanon.

37. Phuong phép theo diém 35, trong d6 phuong phap nay con bao gbm budc:

cho hop chét ¢ cong thirc B2:

phan ng voi axit, trong dung mdi hitu co thir ba dé tao thanh mubi amin c6 cong thie
(5-1);

trong do:
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axit 1a TFA hoac HCI; va

dung mdi hitu co thir ba la DCM, dioxan, hodc MeOH, hoac hdn hgp cua ching.

38. Phuong phéap theo diém 35, trong d6 hop chit c6 cong thitc B2 1a tert-butyl este
ctia axit 4-xyclobutyl-[1,4]diazepan-1-carboxylic, axit 14 HCI, dung méi hiru co thir ba
1a dioxan, va hop chét ¢ cong thirc (5-1) 1a 1-xyclobutyl-[1,4]diazepan dihydroclorua.
39. Phuong phép theo diém 32, trong d6 phuong phap nay con bao gbm budc:

cho tert-butylhomopiperazin-1-carboxylat phan g véi hop chét c6 cong thuc R'=0
v6i st ¢6 mit cta chét khir, trong dung méi hitu co thir tu, dé tao thanh hop chét c6
cOng thic B2;

trong do:

chét khit 1a NaB(OAc);H hoic NaCNBH3; va

dung méi hitu co thit tw 1a DCE, THF, EtOAc, etanol, hodc metanol.

40. Phuong phap theo didm 37, trong d6 R'=0 14 xyclobutanon, chat kht it nhat 1a 1,1
duong luong NaB(OAc);H, dung méi hitu co thir tu 1a dicloetan, va hop chit c6 cong
thire B2 1a tert-butyl este cua axit 4-xyclobutyl-[1,4]diazepan-1-carboxylic.

41. Phuong phéap theo diém 32, trong d6 phuong phap nay con bao gbm budc:

cho hop chét c6 cong thire (I) phan tng v6i HCI trong dung méi hitu co thir ndm aé
tao ra mudi duge dung ciia hop chét c6 cong thire (II), trong d6 dung mdi hiru co thir

nim la etanol, metanol, isopropanol, EtOAc, hodc hon hop etanol/Et,0.

42. Phuong phap theo diém 39, trong d6 phan tng dugc thuc hién bang cach sir dung
khoang 0,95 duong luong HCI.

43. Phuong phép theo diém 39, trong d6 hop chit c6 cong thie (II) 1a (4-xyclobutyl-
[1,4]diazepan-1-yl)-[6-(4-flo-phenoxy)-pyridin-3-yl]-metanon, va mudi duoc dung c6
cong thirc (II) 1a (4-xyclobutyl-[1,4]diazepan-1-yl)-[6-(4-flo-phenoxy)-pyridin-3-yl]-

metanon hydroclorua monohydrat.

44. Phuong phap didu ché hop chét c6 cong thirc (I1):
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O
\\/N _N =
O b

hodc mudi dugc dung ciia chiing, phuong phéap nay bao gbm budc:

cho hop chét ¢6 cong thirc E3:
o)
X X
O T
- 5 = E3
0

phén tng véi hop chét ¢ cong thire R'=0 véi su c6 mit cia chat khtr, trong dung mdi

thir sau, & nhiét do khoang 0°C dén 40°C, d& tao thanh hop chit c6 cong thie (11);
trong do:
R' 14 -C,_salkyl hoic xycloalkyl mdt vong no;

mdi phén tir thé R® doc 14p duge chon tir nhém bao gdm: halo, -C;4alkyl, -OH, -OC;.
salkyl, -SCsalkyl, -CN, —CONRRS, va -NOy;

trong d6 m&i R va R® doc lap 1a -H hoic -C_salkyl;
nla0, 1, 2, hodc 3;
chét khir 1a NaB(OAc);H hoic NaCNBH;; va
dung moi hitu co thir sau 1la DCE, THF, EtOAc, etanol, hodc metanol.

45. Phuong phap theo diém 44, trong d6 hop chét c6 cong thirc E3 14 (1,4-diazepan-1-
y1)-(6-(4-flophenoxy)pyridin-3-yl)metanon, R'=0 1a xyclobutanon, chit khi la
NaB(OAc);H, dung moi hitu co thir sdu la EtOAc, va hop chét c6 cong thirc (1) 1a (4-
xyclobutyl-[1,4]diazepan-1-yl)-[6-(4-flo-phenoxy)-pyridin-3-yl]-metanon.

46. Phuong phap theo diém 44, trong d6 phuong phap nay con bao gbm budc:

cho hop chét ¢6 cong thirc E2:

| X 0 X 3
RO _N | o Fh 2
o)
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phan tng véi homopiperazin v6i sy c6 mit cua chét phan tmg hitu co kim loai, trong
dung méi hitu co khong proton, & nhiét do nam trong khoang 0°C va 30°C, dé tao

thanh hop chat c6 cong thic E3;
trong d6 R* 12 metyl hoic etyl.

47. Phuong phép theo diém 46, trong d6 chit phan tmg hitu co kim loai 1a R*MgBr,
R'MgCl, hodc RLi, trong d6 R” 1a metyl, etyl, propyl, isopropyl, butyl, hodc hexyl.

48. Phuong phap theo diém 46, trong d6 dung moi hiru co khong proton 1a THF, Et,0,
MTBE, hoac 2-metyl-THF.

49. Phuong phap theo diém 46, trong d6 hop chét c6 cong thuc E2 1a etyl 6-(4-
flophenoxy)nicotinat, cht phan tmg hitu co kim loai 1& hexylliti, dung méi hiru co
khong proton 1a THF, va hop chét c6 cong thitc E3 1a [1,4]diazepan-1-yl-[6-(4-flo-
phenoxy)-pyridin-3-yl]-metanon.

50. Phuong phép theo diém 44, trong d6 phuong phép nay con bao gdm budc:

cho hop chét ¢ cong thirc E1:

phén mg v&i hop chit c6 cong thie B3:

HO = " B3

voi s ¢6 mit cta bazo, trong dung moi hitu co phén cuc, khdng proton, & nhiét do

nim trong khoang nhiét 6 trong phong va 80°C, @& tao thanh hop chét c6 cong thic

E2:
|\ 0 X 3
RXO _N | o e
o)

trong do:

R* 14 metyl hoic etyl; va

-108-



26991

bazo la C52CO3, K2C03, NaOH, hOEC KOH.

51. Phuong phép theo diém 50, trong d6 dung mdi phan cuc, khéng proton 1a DMF,
DMA, DMSO, hoic axetonitril. '
52. Phuong phap theo diém 50, trong d6 hop chat c6 cong thic El la etyl 6-
clonicotinat, hop chit c6 cong thirc B3 1a 4-flophenol, bazo 1a Cs,COs, dung méi hitu
co phan cuc, khong proton 1la DMF, va hop chit c6 cong thirc E2 1a etyl 6-(4-
flophenoxy)nicotinat.

53. Phuong phép theo diém 44, trong d6 phwong phap nay con bao gbm cac bude:

a) pha loding dung dich chira hop chét c6 cong thirc (II) trong EtOAc véi etanol; va

b) xtt Iy dung dich tao thanh vdi dung dich HCI dam dic dé tao ra mudi hydroclorua
ctia hop chat ¢6 cong thuc (I1).

54. Phuong phép theo diém 53, trong d6 hydroclorua monohydrat dugce tao thanh.

55. Phuong phéap theo diém 53, trong d6 dung dich chtta hop chét c6 cong thie (I0)
trong EtOAc thu dugc tir phan g cta hop chét c6 cong thuc E3 voi hop chat c6 cong
thire R'=0.

56. Phuong phap theo diém 53, trong d6 hop chét c¢6 cong thic (II) 1a (4-xyclobutyl-
[1,4]diazepan-1-yl)-[6-(4-flo-phenoxy)-pyridin-3-yl]-metanon.

57. Phuong phap theo diém 53, trong d6 mudi duge dung cta hop chit cé cong thirc
(I) la (4-xyclobutyl-[1,4]diazepan-1-yl)-[6-(4-flo-phenoxy)-pyridin-3-yl]-metanon

hydroclorua monohydrat.
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