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Hop chét phenylpyrazol c6 cong thic (1) hodc mudi dugc dung ciia né:

[Cong thic 1]

XN (1)

trong do:



R' va R? ¢6 thé giong hodc khdc, méi nhém 1a C,-C; alkyl hoac C,-Cq
xycloalkyl, hoac

R' va R? lién két v6i nhau cling v6i nguyén tir né lién ké tao ra di vong no
co tir 4 dén 7 nguyeén tir trén vong (trong d6 di vong no c6 thé dugc thé bang
halogen hoac C,-C; alkyl),

n la s6 nguyén tir 0 dén 2,

T 1a nguyén tir hydro, halogen hoac C,-Cq alkyl, va

R 1a cong thic (I):

[Cong thitc 2]

(RO

° Nm1

f ©
I)

hoéc tuong tu.
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Linh viee ky thuit dwoc dé cap

Sang ché dé cap dén duogc chit dé phong ngira hodc diéu tri chung suy giam tri
nhég, bénh Alzheimer, rbi loan tdng dong thiéu cha y, tdm than phén liét, r6i loan dn uéng,
béo phi, dai thdo dudng, ting lipit mau, roi loan gidc ngt, chimg ngu rii, hoi ching ngung
thé trong khi ngu, r6i loan nhip séng, trAm cam, viém mii di ung hodc bénh khac.

Hop chét phenylpyrazol c6 cong thie (1) hodc mudi duge dung cia né:

[Cong thuc 1]

R
~
1 | NN (1)
RSN o X
Il?z T

{trong do:
R' va R% co6 thé gibng hodc khac, mdi nhom 1a C;-Cy alkyl hodc Cy-Cy
xycloalkyl, hoac
R' va R lién két voi nhau cung v6i nguyén tir n6 lién ké tao ra di vong no co tir 4
dén 7 nguyén tir trén vong (trong do6 di vong no c6 thé duge thé bang halogen hoic C;-Cg
alkyl),
n 1a s6 nguyén tir 0 dén 2,
T l1a nguyén tt hydro, halogen hodc C,-Cg¢ alkyl, va
R 1a cong thac (I):
[Cong thirc 2]
(R%)

/
O /
>/ N/\\21
p

)
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hodc tuong tu}.
Tinh trang ky thuit cia sang ché

Histamin thuong dugc chira bén trong céc thé hat noi bao trong té bao mast, phéi,
gan va niém mac da day, v.v.. Trong dap tng voi kich thich bén ngoai nhu khang nguyén
gan két voi khang thé bé mat t& bao, histamin dugc giai phong vao moi truong ngoai bao.
Vi du, khi t& bao mast bi kich thich béng viéc khang nguyén di vao tr bén ngoai,
histamin dugc giai phong tir té bao mast va kich thich thu thé histamin HI (H1) nim
trong mach méu hodc co tron dé gy ra phan tng di tng. Tuong tu, histamin dugc giai
phong tir té bao ECL té bao gidng té bao wa crém) trén niém mac da day gay kich thich
thu thé histamin H2 (H2) trén té bao dinh dé tang tiét axit da day. Dua trén cac dir liéu
nay, chét dbi khang thu thé H1 va H2 da duoc phat trién 1an luot 1am duoc chét diéu tri
cac bénh di (g va loét da day, ca hai chat hién da duoc sir dung rong rai lam thudc.

Ngoai ra, da duoc giai thich rang histamin dong vai trd lam chét dn truyén thn
kinh va hoat dong trén thu thé histamin tht ba (thu thé histamin H3 (H3)) niam trong than
kinh trung wong va ngoai vi, qua dé tao ra nhiéu chirc ning sinh Iy. Thu thé duoc tach
dong vao ndm 1999 va dugc xac dinh trinh tu gen va trinh tu axit amin. Tuy nhién, do
twong dong trinh tu axit amin 1an luot thdp & mic 22% va 21,4% dbi véi thu thé HI va
thu thé H2, (xem tai liéu phi sang ché 1). Thu thé H3 ¢6 mit trong mang trudc synap va
déng vai tro lam tu thu thé kiém soat viéc tong hop va giai phong histamin (xem tai liéu
phi sang ché 2). Ngoai ra, thu thé H3 cling kiém soat khong chi gidi phéng histamin, ma
con giai phong chit dan truyén than kinh khac bao gdm axetylcolin, serotonin, dopamin
va noradrenalin (xem tai liéu phi sang ché 3). Ciing duogc g0i ¥ rang thu thé H3 cling hoat
dong khi khong c¢6 mat chét chu van, va hoat tinh cda chung c6 thé bi trc ché béi cac hop
chit dong vai trd 1am chét chu van nghich dao. Cac s lidu nay goi y rang chat dbi khang
thu thé H3 hodc chét chu van nghich dao s& lam tdng mirc gidi phong chit din truyén
than kinh duoc didu hoa thu thé H3 va c6 thé dong vai trd duoc chit didu tri cho nhidu
bénh lién quan dén su giai phong bat thuong ctia cac chat dan truyén than kinh nay.

Cac thir nghiém trén mau dong vat cho thay kha nang 1a chit dbi khang thy thé H3

hodc chat chu van nghich dao c6 thé duoc st dung lam duoc chét diéu tri chiing suy giam
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tri nh¢, bénh Alzheimer (xem tai li€u phi sang ché 4 va 5), rbi loan tang dong thiéu chu y
(xem tai liéu phi sang ché 6), tim than phan liét (xem tai liéu phi sang ché 7), dong kinh,
co giat trung tam, v.v..

Ngoai ra, dugc thé hién réng thu thé H3 tham gia vao tap tinh an uéng (xem tai li€u
phi sang ché 8); va dé d6 bénh dich c¢6 thé c6 dbi v6i chit ddi khang thu thé H3 hoic chit
chu van nghich ddo cling bao gé)m bénh chuyén hoa nhu réi loan an uéng, béo phi, dai
thdo duong, tang lipit mau, v.v..

Ngbéi ra, dd dugc thé hién rang histamin diéu hoa nhip ngay dém trong nio va chiu
trach nhiém duy tri cAn bing gitra trang thai thirc va ng (xem tai liéu phi sang ché 9 va
10); va do d6, bénh dich c6 thé c6 ddi véi chit déi khang thu thé H3 hodc chit chi van
nghich dao ciing bao gdm rdi loan gidc nga va bénh lién quan dén rdi loan nhu gidc ngu
chimg ngu rl, hoi ching ngung thé khi ngu, nhip séng réi loan, trAm cam, v.v..

Ngoai ra, duoc thé hién réng thu thé H3 ¢6 mit trong than kinh giao cam trén niém
mac mili, va da c6 bdo cdo cho thay rang viéc sit dung phdi hop chét d6i khang thu thé
H3 va H1 lam cai thién ddng ké chimg tic nghén miii (xem tai liéu phi sang ché 11). Piéu
ndy chi ra kha ning rang chat déi khang thu thé H3 ho#c chit chu van nghich dao hitu
dung dé didu tri viém mii di tng hodc bénh khac, mot minh hoic két hop véi chit dbi
khang thu thé H1.

Chat ddi khang thu thé H3 hodc chét chu van nghich ddo da dugc néu trong mot sd
an pham (xem tai liéu phi sang ché 12 dén15). Trong cac nim dau, c6 nhiéu bao cdo vé
cac hop chit imidazol bit dau tir chinh histamin 1lam cac hop chit din dau. Tuy nhién,
cac hop chat nay chua dugc phat trién lam thubc vi ngudi ta sg rang ching co tac dung
am tinh nhu @ ché enzym chuyén hoa dugc chat, xytochrom P450 (CYP).

Trong cic niam gan ddy, c6 nhidu bao cdo vé& chit dbi khang thu thé H3 hoic chit
chi van nghich dao khong imidazol (xem tai liéu sang ché tir 1 dén 15). Tuy nhién,
khong ¢6 béo c4o nao vé cc hop chét ¢ cu truc duoc néu trong sang ché.

Tai liéu sang ché 1: Cong bé don quéc té sé6 WO2002/012190

Tai liéu sang ché 2: Cong bd don quéc té s6 W02002/040461

Tai liéu sang ché 3: Cong bd don quéc té sé WO2005/007644

Tai liéu sang ché 4: Cong bd don quéc té sé WO2005/097751

-4-
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Tai liéu sang ché 5: Cong bb don qudc té s6 WO2005/097778

Tai liéu sang ché 6: Cong b don qudc té s6 W02005/118547

Tai liéu séang ché 7: Cong bd don qudc té s6 WO2006/014136

Tai liéu sang ché 8: Cong bd don qubc té s6 WO2006/023462

Tai liéu sang ché 9: Coéng bd don qubc té s6 WO2006/045416

Tai liéu sang ché 10: Cong bd don qudc té s6 W0O2006/046131

Tai liéu sang ché 11: Cong bd don qubc té sé6 W02006/059778

Tai liéu sang ché 12: Cong bd don qudc té s6 WO2006/061193

Tai liéu sang ché 13: Cong bd don qudc té s6 WO2006/107661

Tai liéu séng ché 14: Cong bd don qubc té s6 W0O2006/103057

Tai liéu sang ché 15: Cong bd don qudc té s§ W02007/094962

Tai liéu phi sang ché 1: Lovenberg T.W. et al., Molcular pharmacology, 55, 1101-
1107, 1999

Tai liu phi sang ché 2: Arrang J-M. et al., Nature, 302, 832-837, 1983

Tai liéu phi sang ché 3: Brown R.E. et al., Progress in Neurobiology, 63, 637-672,
2001

Tai liéu phi sang ché 4: Huang Y-W. et al., Behavioural Brain Research, 151, 287-
293, 2004

Tai liéu phi sang ché 5: Komatr V.A. et al., Behavioural Brain Research, 159, 295-
300, 2005

Tai liéu phi séng ché 6: Passani M.B. et al., Neuroscience and Biobehavioral
Reviews, 24, 107-113, 2000

Tai liéu phi sang ché 7: Fox G.B. et al., J. Pharmacol. Exp. Ther., 313, 176-190,
2005

Tai liéu phi sang ché 8: Hancock A.A. et al., Curr. Opin. Investig. Drug, 4, 1190-
1197

Tai liéu phi sang ché 9: Huang Z-L. et al., Prog. Natr. Acad. Sci., 103, 4687-4692,
2006

Tai li€u phi sang ché 10: Babier A.J. et al., Br. J. Pharmacol., 143, 649-661, 2004

Tai liéu phi sang ché 11: McLeod R.L. et al., Am. J. Rhinol., 13, 391-399, 1999

-5-
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Tai liéu phi sang ché 12: Schwartz J.C. et al., Trends in Pharmacol. Sci., 7, 24-28,
1986

Tai li¢u phi sang ché 13: Passani M.B. et al., Trends in Pharmacol. Sci., 25, 618-
625, 2004

Tai liéu phi sang ché 14: Leurs R. et al., Nature Drug Discovery, 4, 107-122, 2005

Tai liéu phi sang ché 15: Leurs R. et al., Drug Discovery Today, 10, 1613-1627,
2005.
Bin chit ky thuit cia sang ché

Vén d& can giai quyét

Muc dich cua séang ché 1a tao ra hop cht phenylpyrazol, cu thé hon 1a hop chét
phenylpyrazol ¢6 tac dung trc ché manh chéng lai su gin két voi thy thé histamin H3 va
hitu dung dé ngan ngira hodc dé diéu tri nhu rdi loan co trung gian 1a thy thé histamin H3
chimng suy giam tri nhé, bénh Alzheimer, réi loan ting dong thiéu cha ¥, tim than phan
liét, dong kinh, co gidt trung tdm, r6i loan an uéng, béo phi, dai thdo duong, tang lipit
méu, r6i loan gidc ngu, chting ngt rfl, hoi ching ngung thé khi ngt, rdi loan nhip séng,
trAm cam, viém mfi di tng hoac bénh khac.

Cach thire giai quyét van dé

Nho ¢6 céc nd luc mé rong va chuyén sau, cac tac gia sang ché da phét hién ra ring
hop chat phenylpyrazol ¢6 dac hiéu nhom thé & vi tri 4 cta pyrazol c6 hoat tinh trc ché
manh cta chiing dbi voi thu thé histamin H3. Phat hién nay dan dén viéc hoan thanh theo
sang ché.

Céc phuong n dugc néu dudi day danh cho hop chit phenylpyrazol theo sang ché
(sau day dugc goi la “cac hop chét theo sang ché”).

[1] hop chat phenylpyrazol c6 cong thie (1) hodc mudi dugc dung ciia né:

[Cong thrc 1]

R
»
NNy 1)
1 -
SN0 X
R2 T
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{trong do6:

R' va R?, ¢6 thé gibng hodc khac nhau, mdi nhom 1a C;-Cg alkyl hodc C;-Cg
xycloalkyl, hoac

R' va R? lién két voi nhau cting v6i nguyén tir nito 1ién k& dé tao ra di vong no co
tir 4 dén 7 nguyén tir trén vong (trong d6 di vong no c6 thé duoc thé bang halogen hodc
C,-Cg alkyl),

n la s6 nguyén tir 0 dén 2,

T 1a nguyén tr hydro, halogen hodc C;-Cg alkyl, va

R 1a c6 cong thirc bét ky trong s6 (1) dén (VIII):

[Cong thuc 2]
R) 4 (R%)s 2 g
o /7 o NTRCA, R OR 0 % Rr® N N
N ()) — RO 5 i 2
>/N(\/kz1 } \os éNQOq N-G >—’ 5 / /
(1) (I (1) (V) (V) (V) (V) (VI

(trong d6 Z' va Z?, c6 thé giéng hoic khac nhau, mdi nhém 1a -CH,-, -O- hodc -
NR'L,

p la s6 nguyén tir 0 dén 3,

q l1a sd nguyén tir 0 dén 1,

rva s, c6 thé gidng hodc khac nhau, mdi nhom 1a s6 nguyén tir 0 dén 2,

R’ 1a halogen, C;-C; alkyl, C;-Cg alkoxy, hydroxy hodc oxo (v6i diéu kién 1a néu
7' 1 -CH,-, thi nguyén ttr hydro c6 thé duoc thay bang R?),

R* va R, co thé gidng hodc khac nhau, mdi nhém la nguyén tr hydro, C;-Cq
alkyl (trong d6 C;-C, alkyl c6 thé dugc thé bang halogen, C;-C xycloalkyl, C;-Cy¢ alkoxy,
hydroxy, hydroxy-C,-C¢ alkoxy, C,-C; alkoxycacbonyl hoac cacboxy), C3-Cg xycloalkyl
(trong d6 Cs-Cg xycloalkyl c6 thé duogc thé bé'mg halogen, C,-Cq alkyl, C;-Cq4 alkoxy hodc
hydroxy) hoic the cong thirc -(CHy),-Ar' (trong d6 Ar' 1a aryl (trong d6 aryl co thé dugc
thé bang halogen, C,-Cg alkyl, C;-Cy alkoxy, hydroxy hoac xyano) hoac heteroaryl (trong
d6 heteroaryl co thé duoc thé béng halogen, C;-C¢ alkyl, Ci-Cq4 alkoxy, hydroxy hodc

Xyano), va m la sd nguyén tir 0 dén 2),
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R 1a halogen, C;-Cq alkyl, C-C¢ alkoxy, hydroxy hodc oxo (vdi diéu kién 1a néu
7?14 -CH,-, nguyén tir hydro c6 thé dugc thay bang R°),

R’ 1a nguyén tr hydro hodc C,-Cg alkyl,

R® 12 C-Cy alkyl (trong d6 C;-Cg alkyl noéi trén c6 thé duoc thé bing halogen,
C;-Cg xycloalkyl, C;-C¢ alkoxy hodc hydroxy), C;-Cg xycloalkyl (trong do6 C;-Cg
xycloalkyl néi trén co thé dugc thé bf?lng halogen, C;-C4 alkyl, C,-C¢ alkoxy hodc
hydroxy), C;-Cs alkoxy (trong dé C;-Cs4 alkoxy néi trén cé thé dugc thé bang halogen,
C5-Cg xycloalkyl, Ci-Cyg alkoxy hodc hydroxy) hoidc cong thirc -(CH,)-Ar? (trong d6 Ar’
la aryl (trong d6 aryl noi trén c6 thé dugc thé béng halogen, C,-C; alkyl, C-Cq4 alkoxy,
hydroxy hodc xyano) hodc heteroaryl (trong d6 heteroaryl néi trén cé thé duoc thé bing
halogen, C;-Cg alkyl, C;-Cs alkoxy, hydroxy hodc xyano), va 1 1a s6 nguyén tir 0 dén 2),

G la -CO- hoac -SO,-,

R’ 1a C,-Cy alkyl, C;5-Cg xycloalkyl, C;-Cq4 alkoxy, aryl (trong d6 aryl noi trén c6
thé dugc thé bang halogen, C,-Cg alkyl, C;-Cq alkoxy, hydroxy hoidc xyano) hoic
heteroaryl (trong d6 heteroaryl néi trén c6 thé duoc thé bang halogen, C,-Cg alkyl, C;-Cq
alkoxy, hydroxy hodc xyano),

R'"1a C1-Cs alkyl, Cy-Cq alkoxy, amino, C;-Cs alkylamino, C,-C, dialkylamino,
c6 tr 4 dén 7 nguyén tir trén vong no di vong (trong d6 di vong no noi trén c6 thé duge
thé bang halogen, C;-Cq alkyl, C;-Cq alkoxy, hydroxy hodc xyano), aryl (trong d6 aryl
néi trén c6 thé duogc thé brfmg halogen, C;-Cs alkyl, C,-C¢ alkoxy, hydroxy hodc xyano)
hodc heteroaryl (trong d6 heteroaryl néi trén c6 thé duoc thé bang halogen, C;-Cg alkyl,
C,-C¢ alkoxy, hydroxy hoac xyano), va

R'" 14 hydro hodc C;-Cy alkyl)}.

[2] Hop chat phenylpyrazol c6 cong thire (1) hodc mubdi duoc dung cia no:

[Cong thic 3]
R
»
SN (1)
1 —
R\N/\(\/yn\o >
R? T
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trong do:

R' va R?, ¢6 thé gidng hodc khac nhau, mdi nhom la C,-Cq alkyl hodc Cs-Cqg
xycloalkyl, hoac

R' va R? lién két v6i nhau cung v6i nguyén tir nito 1ién ké dé tao ra di vong no co
tir 4 dén 7 nguyén tor trén vong (trong dé di vong no néi trén c6 thé duogc thé bang
halogen hoac C,-Cq4 alkyl),

n 1a sé nguyén tir 0 dén 2,

T la nguyén tur hydro, halogen hoac C;-Cg alkyl, va

R ¢6 cong thirc bét ky trong s6 cac cong thue tir (1) dén (VIII):

[Cong thac 4]
(R3) 4 (R%s o
R S<’Z R’ _R10 N NO,
>/N Z1 >/N\Rs </N,(<O)q /N_G/ >/R9 /So /// /
(n (1 (1) (1V) (V) (VI) (VI (Vi)

(trong d6 Z' va 7%, c6 thé gibng hoic khac, mdi nhém 1a -CH,-, -O- hogic -NH-,

p 1a s6 nguyén tir 0 dén 3,

q la s6 nguyén tir 0 dén 1,

rvas, ¢ thé giéng hoic khéac, mdi nhém 1a sb nguyén tir 0 dén 2,

R’ 1a halogen, C-Cg alkyl, C;-Cy alkoxy hodc hydroxy (véi diéu kién 1a néu 7! 1a
-CH,- hodc -NH-, nguyén tir hydro c6 thé duoc thé bang R?),

R* va R’, ¢6 thé gidéng hoidc khac, mdi nhom la nguyén tir hydro, C;-C¢ alkyl
(trong d6 C,-Cs alkyl c6 thé duoc thé bang halogen, C;-Cg xycloalkyl, C;-Cg4 alkoxy hodc
hydroxy), C;-Cs xycloalkyl (trong d6 C3-Cg xycloalkyl c6 thé dugc thé bing halogen, C;-
Cs alkyl, C;-C¢ alkoxy hodc hydroxy) hodc cong thirc -(CHz)m-AI‘I (trong d6 Ar' 1a aryl
(trong d6 aryl c6 thé duoc thé bing halogen, C;-Cq alkyl, C;-C¢ alkoxy, hydroxy hoic
xyano) hodc heteroaryl (trong d6 heteroaryl c6 thé dugc thé bing halogen, C-Cq alkyl,
C;-Cs alkoxy, hydroxy hodc xyano), va m 1a s6 nguyén tir 0 dén 2),

RC1a halogen, C,-Cs alkyl, C;-C¢ alkoxy, hydroxy hodc oxo (vdi diéu kién 1a néu

7’ 1a -CH,- hoic -NH-, nguyén tir hydro c6 thé duoc thé bang R, va véi didu kién néu 7°

-0-



21164

1a -NH- thi R® 1 halogen, C;-Cg alkyl, C;-C¢ alkoxy hodc hydroxy),

R’ 12 nguyén tir hydro hoic C,-Cg alkyl,

R® 1a C-Cs alkyl (trong d6 C,-Cg alkyl c6 thé dugc thé bang halogen, C3-Cg
xycloalkyl, C;-Cq alkoxy hodc hydroxy), C;-Cg xycloalkyl (trong d6 C;-Cy xycloalkyl ¢
thé duoc thé béng halogen, C;-Cq alkyl, C,-Cs alkoxy hodc hydroxy), C;-Cgy alkoxy (trong
dé C;-Cq alkoxy co thé duogc thé béng halogen, C;-Cg xycloalkyl, C;-C¢ alkoxy hoac
hydroxy) hoeflc cong thirc -(CH,)-Ar? (trong d6 Ar* 1a aryl (trong d6 aryl c6 thé duogc thé
bang halogen, C;-Cg alkyl, C,-Cg alkoxy, hydroxy hodc xyano) hodc heteroaryl (trong dé
heteroaryl ¢ thé duoc thé bing halogen, C,-Cg alkyl, C,-C¢ alkoxy, hydroxy hodc xyano),
va 112 sd nguyén tir 0 dén 2),

G 1a -CO- hoac -SO,-,

R’ 1a C-Cg alkyl, C5-Cg xycloalkyl, Ci-Cg alkoxy, aryl (trong d6 aryl c6 thé duoc
thé bang halogen, C,-Cg alkyl, C,-Cs alkoxy, hydroxy hodc xyano) hodc heteroaryl (trong
dé heteroaryl co thé duogc thé béng halogen, C,;-C¢ alkyl, C;-Cq4 alkoxy, hydroxy hoic
Xyano), va

R'" 1a C,-Cy alkyl, C;-Cg alkoxy, amin, C;-Cg alkylamin, C,-C;, dialkylamin, di
vong no c6 tir 4 dén 7 nguyén tu trén vong (trong d6 di vong no c6 thé dugc thé bing
halogen, C;-Cy alkyl, C,-Cg alkoxy, hydroxy hodc xyano), aryl (trong d6 aryl c¢6 thé duoc
thé bang halogen, C,-Cg alkyl, C;-Cy alkoxy, hydroxy hodc xyano) hodc heteroaryl (trong
do heteroaryl c6 thé duoc thé béng halogen, C;-Cq alkyl, C;-C¢ alkoxy, hydroxy hoic
Xyano))}.

[3] Hop chat phenylpyrazol ¢6 cong thire (1) hodc mudi duoc dung cua né:

[Cong thuc 5]
R

f&

R ~
SN0

o T

trong do:

-10-
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R' va R? ¢o thé giéng hodc khac, mdi nhom la C,-Cg alkyl hoac C;-Cy
xycloalkyl, hodc

R' va R? lién két voi nhau cung v6i nguyén tir nito lién ké tao ra di vong no co tr
4 dén 7 nguyén tir trén vong (trong d6 di vong no c6 thé duoc thé bang halogen hodc C;-
Ce alkyl),

n 14 s6 nguyén tir 0 dén 2,

T la nguyén tir hydro, halogen hoac C;-Cq alkyl, va

R c6 cong thire bt ky trong s6 cac cong thie tir (1) dén (VIII):

[Cong thurc 6]

R) ¢ (R0 :
o L O N D) R R e AR N No,
Thag TN WM AT )
(I (I (I V) V) iy (M) (Vi

(trong d6 Z' va 72, c6 thé gidng hoic khac, mdi nhom la nguyén tir cacbon hoic

nguyén tr oxy,

p 14 s6 nguyén tir 0 dén 2,

q 1a s6 nguyén tir 0 dén 1,

rvas, c6 thé giéng hoic khac, mdi nhom 1a sd nguyén tir 0 dén 2,

R’ 1a halogen, C;-Cq alkyl, C;-Cg alkoxy hodc hydroxy,

R va RS, c6 thé giéng hoic khac, moi nhom 1a nguyén ttr hydro, C;-Cq4 alkyl
(trong d6 C,-Cs alkyl c6 thé dugc thé bing halogen, C;-Cg xycloalkyl, C;-Cg4 alkoxy hodc
hydroxy), C5-Cy xycloalkyl (trong d6 C3-Cg xycloalkyl c6 thé duoc thé bang halogen, C;-
Cs alkyl, C,-Cq4 alkoxy (trong d6 C;-C4 alkoxy co thé dugc thé béng halogen, C;-Cg
xycloalkyl, C;-Cg alkoxy hodc hydroxy) hodc hydroxy) hodc cong thirc -(CH,),-Ar'
(trong do Ar' 1a aryl (trong d6 aryl c6 thé dugc thé bang halogen, C;-Cg alkyl, C;-Cq
alkoxy, hydroxy hodc xyano) hodc heteroaryl (trong d6 heteroaryl c6 thé duge thé bang
halogen, C,-Cs alkyl, C;-Cg alkoxy, hydroxy hodc xyano), va m 1a s6 nguyén tir 0 dén 2),

RC1a halogen, C,-Cq alkyl, C1-Cg4 alkoxy, hydroxy hodc oxo,

R’ 1a nguyén tir hydro hodc C-Cg alkyl,

R® la C;-Cy alkyl (trong d6 C-Cg alkyl ¢6 thé dugc thé bing halogen, C;-Cg
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xycloalkyl, C;-Cq4 alkoxy hodc hydroxy), C3-Cg xycloalkyl (trong d6 C5-Cg xycloalkyl ¢
thé duogc thé béng halogen, C;-C; alkyl, C;-C¢ alkoxy hodc hydroxy), C,-Cg alkoxy (trong
dé C,-C4 alkoxy cé thé duoc thé béng halogen, C;-Cg xycloalkyl, C;-C4 alkoxy hoac
hydroxy) hodc cong thirc -(CH,)-Ar’ (trong d6 Ar” 1a aryl (trong d6 aryl c6 thé duoc thé
bang halogen, C,-Cy alkyl, C,-Cg alkoxy, hydroxy ho#ic xyano) hoic heteroaryl (trong do
heteroaryl ¢6 thé dugc thé bang halogen, C;-Cg alkyl, C;-C¢ alkoxy, hydroxy hodc xyano),
va11a s6 nguyén tir 0 dén 2),

G 1a -CO- hodc -SO,-,

R’ 1a C;-Cs alkyl, C5-Cg xycloalkyl, C,-Cg alkoxy, aryl (trong do aryl ¢6 thé duoc
thé béng halogen, C;-C alkyl, C,-Cs alkoxy, hydroxy hodc xyano) hoac heteroaryl (trong
d6 heteroaryl co thé duoc thé béng halogen, C,-Cq4 alkyl, C;-C4 alkoxy, hydroxy hoac
Xyano), va

R" 1a C;-Cg alkyl, C;-C¢ alkoxy, amin, C,-Cg4 alkylamin, C,-C;, dialkylamin, c6
tir 4 dén 7 nguyén tir trén vong di vong no (trong d6 di vong no c6 thé dugc thé bang
halogen, C;-Cs alkyl, C;-C alkoxy, hydroxy ho#c xyano), aryl (trong d6 aryl c6 thé dugc
thé béng halogen, C;-Cs alkyl, C;-Cgq alkoxy, hydroxy hodc xyano) hodc heteroaryl (trong
d6 heteroaryl c6 thé duoc thé bing halogen, C;-Cg alkyl, C,-C¢ alkoxy, hydroxy hodc
Xyano))}.

[4] Hop chét phenylpyrazol hodc mubdi dugce dung ctia n6 theo phan bt ky trong s
tﬁ[l]dén[3]néluén,Hong<h5&ongcéngth&c(l)

nlal,

T la nguyén ti hydro hoéc halogen, va

R' va R? lién két v6i nhau cung v6i nguyén ti nito lién ké tao ra di vong no c6 tix
5 dén 6 nguyén tir trén vong (trong do di vong no c6 thé duoc thé bang C,-Cy alkyl).

[5] Hop chét phenylpyrazol hodc mudi dugce dung ctia n6 theo phan bt ky trong s6
tﬁ[l]dén[4]néJuén,Uong<i§&ongcéngth&c(IL]Klécéngth&c(D.

[6] Hop chit phenylpyrazol hoic mudi dugc dung ctia né theo phan bét ky trong s6
tir [1] dén [4] néu trén, trong do trong cong thtrc (1), R 1a cong thire (II).

[7] Hop chét phenylpyrazol hodc mudi dugc dung ctia n6 theo phan bét ky trong s

tir [1] dén [4] néu trén, trong d6 trong cong thtrc (1), R 1a cong thae (I11).
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[8] Hop chit phenylpyrazol hodc mubi duge dung ciia n6 theo [1] néu trén, trong d6
hop chat nay c6 cong thirc sau:
[Cong thuc 7]
fe’)r
° N/\ \\21
@l/\/\o X
T
{trong d6 Z'1a -CH,- hoéc -O-,
p 1a s6 nguyén tir 0 dén 3,
r 1a s6 nguyén tir 0 dén 2,
T 1a nguyén t& hydro hoac halogen,
R*1a halogen, C;-Cg alkyl, C,-C; alkoxy, hydroxy hodc oxo (v&i diéu kién 1a néu
7Ma -CH;-, nguyén tr hydro co thé duoc thé br?lng R3), va
R 1a C,-Cy alkyl}.
[9] Hop chit phenylpyrazol hoidc mubdi dugc dung cua no theo [1] néu trén, trong do
hop chét nay co cong thire sau:

[Cong thuc 8]
}QS)r
O /5 3
N 1
b
Vi
y S i
<\j\l/\/\o

{trong d6 Z' 14 -O- hodc -NR''- (trong d6 R'" 1a hydro hodc C;-Cy alkyl),
p la s6 nguyén tir 0 dén 3,
r 1 s6 nguyén tir 0 dén 2, va
R’la halogen, C,-C; alkyl, C;-Cg alkoxy, hydroxy hodc oxo}.

[10] Hop chat phenylpyrazol hodc mudi duoc dung cta né theo phan bt ky trong
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sé tir [1] dén [5] néu trén, dugc chon tir nhém bao gdm:

4-{[1-(4-{3-[(2R)-2-metylpyrolidin-1-yl]propoxy } phenyl)-1H-pyrazol-4-
yl]cacbonyl }morpholin,

4-{[1-(4-{3-[(2S)-2-metylpyrolidin-1-yl]propoxy } phenyl)-1H-pyrazol-4-
yl]cacbonyl }morpholin,

4-({1-[4-(3-pyrolidin-1-ylpropoxy)phenyl]-1H-pyrazol-4-yl} cacbonyl)morpholin,

4-({1-[4-(3-piperidin-1-ylpropoxy)phenyl]-1H-pyrazol-4-yl } cacbonyl)morpholin,

4-[(1-{4-[3-(2,2-dimetylpyrolidin-1-yl)propoxy|phenyl}-1H-pyrazol-4-
yl)cacbonyl|morpholin,

azetidin-1-yl-(1-{4-[3-(2-metylpyrolidin- 1-yl)propoxy|phenyl}-1H-pyrazol-4-
yl)metanon,

4-[(3,3-diflopyrolidin-1-yl)cacbonyl]-1-(4-{3-[(2R)-2-metylpyrolidin-1-
yl]propoxy } phenyl)-1H-pyrazol,

[(2R,6S)-2,6-dimetylmorpholin-4-y1][1-(4-{3-[(2R)-2-metylpyrolidin-1-
yl]propoxy } phenyl)-1H-pyrazol-4-ylJmetanon,

[1-(4-{3-[(2R)-2-metylpyrolidin-1-yl|propoxy } phenyl)-1H-pyrazol-4-yl](1,4-
oxazepan-4-yl)metanon,

(4-metylpiperazin-1-yl)[1-(4-{3-[(2R)-2-metylpyrolidin- 1-yl]propoxy } phenyl)-
1H-pyrazol-4-yl]Jmetanon,

[1-(4-{3-[(2R)-2-metylpyrolidin-1-yl]propoxy } phenyl)-1H-pyrazol-4-
yl](pyrolidin-1-yl)metanon,

(1-{4-[3-(3-metylpyrolidin-1-yl)propoxy|phenyl}-1H-pyrazol-4-yl)(morpholin-
4-yl)metanon,

(1-{4-[3-(2-etylpyrolidin-1-yl)propoxy|phenyl }-1H-pyrazol-4-yl)(morpholin-4-
yl)metanon,

(1-{4-[3-(2,2-diflopyrolidin-1-yl)propoxy]|phenyl } - 1H-pyrazol-4-yl)(morpholin-
4-yl)metanon,

[1-(4-{2-[(2R)-2-metylpyrolidin-1-yl]etoxy } phenyl)-1H-pyrazol-4-
yl](morpholin-4-yl)metanon,

[1-(4-{4-[(2R)-2-metylpyrolidin-1-yl]butoxy } phenyl)-1H-pyrazol-4-
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yl](morpholin-4-yl)metanon,

[1-(3-flo-4-{3-[(2R)-2-metylpyrolidin-1-yl|propoxy } phenyl)-1H-pyrazol-4-
yl](morpholin-4-yl)metanon,

[1-(2-metyl-4-{3-[(2R)-2-metylpyrolidin-1-yl]propoxy } phenyl)-1 H-pyrazol-'4—
yl](morpholin-4-yl)metanon,

[1-(3-bromo-4-{3-[(2R)-2-metylpyrolidin-1-yl]propoxy} phenyl)-1H-pyrazol-4-
yl](morpholin-4-yl)metanon, va

(2-hydroxymorpholin-4-yl)[ 1-(4-{3-[(2R)-2-metylpyrolidin-1-
yl]propoxy } phenyl)-1H-pyrazol-4-ylJmetanon.

[11] Hop chét phenylpyrazol hodc mubdi duoc dung cua n6 theo phan bét ky trong

sb tir [1] dén [4] va [6] néu trén, dugc chon tir nhém bao gé)ln:

1-(4-{3-[(2R)-2-metylpyrolidin-1-yl]propoxy } phenyl)-1H-pyrazol-4-cacboxamit,

1-(4-{3-[(2S)-2-metylpyrolidin-1-yl]propoxy} phenyl)-1H-pyrazol-4-cacboxamit,

N-tert-butyl-1-{4-[3-(2-metylpyrolidin-1-yl)propoxy|phenyl}-1H-pyrazol-4-
cacboxamit,

N-tert-butyl-1-{4-[3-(2,5-dimetylpyrolidin-1-yl)propoxy]phenyl} -1 H-pyrazol-4-
cacboxamit,

N-tert-butyl-1-[4-(3-pyrolidin-1-ylpropoxy)phenyl]-1H-pyrazol-4-cacboxamit,

N-tert-butyl-1-{4-[3-(dietylamin)propoxy]phenyl}-1H-pyrazol-4-cacboxamit,

N-(4-flophenyl)-1-{4-[3-(2-metylpyrolidin-1-yl)propoxy]phenyl}-1H-pyrazol-4-
cacboxamit,

N-(4-flophenyl)-1-[4-(3-pyrolidin-1-ylpropoxy)phenyl]-1H-pyrazol-4-
cacboxamit,

N-(4-metylphenyl)-1-{4-[3-(2-metylpyrolidin- 1-yl)propoxy|phenyl}- 1 H-pyrazol-
4-cacboxamit,

4-flobenzylamit cua axit 1-{4-[3-(2-metylpyrolidin-1-yl)-propoxy]-phenyl}-1H-

pyrazol-4-cacboxylic,

dimetylamit cua axit 1-{4-[3-(2-metylpyrolidin-1-yl)-propoxy]-phenyl}-1H-
pyrazol-4-cacboxylic,

bis-(2-hydroxyetyl)-amit cua axit 1-(4-{3-[(2R)-2-metylpyrolidin-1-
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yl]propoxy } phenyl)-1H-pyrazol-4-cacboxylic,
N-(2-hydroxyetyl)-1-(4-{3-[(2R)-2-metylpyrolidin-1-yl|propoxy } phenyl)-1H-
pyrazol-4-cacboxamit,
tert-butyl N-(2-hydroxyetyl)-N-{[1-(4-{3-[(2R)-2-metylpyrolidin-1-
yl]propoxy } phenyl)-1H-pyrazol-4-yl]cacbonyl} glyxinat,
N-(2-hydroxyetyl)-N-{[1-(4-{3-[(2R)-2-metylpyrolidin-1-yl]propoxy } phenyl)-
1H-pyrazol-4-yl]cacbonyl} glyxin, va
N-[2-(2-hydroxyetoxy)etyl]-1-(4-{3-[(2R)-2-metylpyrolidin-1-
yl]propoxy } phenyl)-1H-pyrazol-4-cacboxamit.

[12] Dugc chét phong ngira hodc diéu tri chiing suy giam tri nhg, bénh Alzheimer,
r6i loan tang dong thiéu chu y, tam than phan liét, dong kinh, co giat trung tdm, rbi loan
an ubng, béo phi, dai thio duong, tang lipit mau, r6i loan gidc ngy, ching ngu rd, hoi
ching ngung thé trong khi nga, r6i loan nhip ngay dém, trdm cam hodc viém miii di ing,
chira hop chat phenylpyrazol hodc mudi dugc dung cuia n6 theo phan bét ky trong sd cac
phén tir [1] dén [11] néu trén lam thanh phan hoat tinh.

Loi ich clia sang ché

Céc hop chat theo sang ché 1a chat dbi khang thu thé histamin H3 hodc chét cha van
nghich dao rat tit.

M0 ta chi tiét sang ché

Céc thuat ngit dugc st dung & ddy duogc xac dinh nhu sau.

Nhu duogc st dung & day, thudt nglr “halogen” chi nguyén tr flo, nguyén tr clo,
nguyén t& brom hoac nguyén tir iot.

Thuat ngtt “C,-Cg alkyl” chi nhém alkyl mach théng hodc mach nhanh chaa 1 dén 6
nguyén tir cacbon, bao gdm nhém metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-
butyl, tert-butyl, n-pentyl, isopentyl, neopentyl va n-hexyl.

Thuét ngit “C;-Cyg xycloalkyl” chi nhém alkyl vong chira 3 dén 8 nguyén tir cacbon,
bao gdm nhém xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl va
xyclooctyl.

Thuat ngit “C,-Cg alkoxy” chi nhom alkoxy mach théng hoac mach nhanh chuta 1

-16-



21164

dén 6 nguyén tir cacbon, bao gdm nhoém metoxy, etoxy, n-propoxy, isopropoxy, n-butoxy,
isobutoxy, sec-butoxy, tert-butoxy, n-pentyloxy, isopentyloxy, neopentyloxy va n-
hexyloxy.

Thuét ngit “C,-C; alkoxycacbonyl” chi nhém cacbonyl lién két vi nhém alkoxy
mach théng hodc mach nhanh chtra 1 dén 6 nguyén tu cacbon, bao gém nhom
metoxycacbonyl, etoxycacbonyl, n-propoxycacbonyl, isopropoxycacbonyl, n-
butoxycacbonyl, isobutoxycacbonyl, sec-butoxycacbonyl, tert-butoxycacbonyl, n-
pentyloxycacbonyl, isopentyloxycacbonyl, neopentyloxycacbonyl va n-
hexyloxycacbonyl.

Thuét ngit “hydroxy-C,-Cg alkoxy” chi nhém alkoxy mach thing hodc mach nhanh
dugc thé bang hydroxy chira 1 dén 6 nguyén tir cacbon, bao gbém nhém 2-hydroxyetoxy,
2-hydroxy-n-propoxy, 3-hydroxy-n-propoxy, 2-hydroxy-1-metyletoxy va 6-hydroxy-n-
hexyloxy.

Thuat ngit “C,-Cg alkylamin” chi nhém amin dugc thé bang nhom alkyl mach thang
hodc mach nhanh chira 1 d&én 6 nguyén tir cacbon, bao gdm nhom metylamin, etylamin,
n-propylamin, isopropylamin, n-butylamin, isobutylamin, sec-butylamin, tert-butylamin,
n-pentylamin, isopentylamin, neopentylamin va n-hexylamin.

Thuat ngit “C,-C;, dialkylamin” chi nhom amin duogc thé béng hai nhém alkyl
mach théng ho#c mach nhanh, mdi nhom chtra 1 dén 6 nguyén tir cacbon, bao gém nhom
dimetylamin, dietylamin, di-n-propylamin, N,N-isopropylmetylamin, di-n-butylamin,
diisobutylamin, N,N-sec-butyletylamin, N,N-tert-butylmetylamin, di-n-pentylamin, N,N-
isopentylmetylamin, N,N-neopentylmetylamin va di-n-hexylamin.

Thuat ngit “di vong no c6 tir 4 dén 7 nguyén tir trén vong” chi, vi du, nhom 1-
azetidyl, 1-pyrolidyl, piperidino, morpholino hoic 1-azepanyl.

Thuat ngir “lién két vdi mdi nhom khac cling v&i nguyén tir nito lién ké dé tao ra di
vong no co tu 4 dén 7 nguyeén tu trén vong” dugc du dinh dé chi, vi du, nhom 1-azetidyl,
1-pyrolidyl, piperidino, morpholino hodc 1-azepanyl.

Thut ngit “aryl” chi nhém phenyl hodc nhom naphthyl.

Thuat ngir “heteroaryl” chi nhém bao gom vong don c¢6 5 hoic 6 nguyén t trén

vong hoac di vong thom hai vong ¢6 9 hodc 10 nguyén tir trén vong. Vi du bao gdm
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nhom pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, quinolinyl, isoquinolinyl, quinazolinyl,
quinoxalinyl, pyrolyl, furanyl, thiophenyl, pyrazolyl, imidazolyl, oxazolyl, isoxazolyl,
thiazolyl, isothiazolyl, triazolyl, indolyl, benzofuranyl, benzothiophenyl, benzoimidazolyl,
indazolyl, benzoxazolyl, benzothiazolyl va benzotriazolyl. Vi du dic hiéu bao gdm nhom
2-pyridyl, 3-pyridyl, 4-pyridyl, pyridazin-3-yl, pyridazin-4-yl, pyrimidin-2-yl, pyrimidin-
4-yl, pyrimidin-5-yl, pyrazin-2-yl, quinolin-2-yl, quinolin-4-yl, quinolin-6-yl, quinolin-8-
yl, isoquinolin-1-yl, isoquinolin-6-yl, quinazolin-2-yl, quinazolin-5-yl, quinoxalin-2-yl,
quinoxalin-6-yl, pyrol-3-yl, furan-2-yl, furan-3-yl, thiophen-2-yl, thiophen-3-yl, pyrazol-
3-yl, pyrazol-4-yl, imidazol-2-yl, oxazol-2-yl, oxazol-4-yl, isoxazol-3-yl, thiazol-2-yl,
thiazol-5-yl, isothiazol-4-yl, 1,2,4-triazol-3-yl, indol-2-yl, indol-5-yl, indol-7-yl,
benzofuran-3-yl, benzothiophen-3-yl, benzoimidazol-2-yl, indazol-5-yl, benzoxazol-2-yl,
benzothiazol-2-yl va benzotriazol-4-yl.
Cac phuong an dugc uu tién duge néu dudi diy ddi voi cac hop chit theo sang ché.
n duoc wu tién 1a 1.
T duoc u tién a nguyén tr hydro hodc halogen.
Mot phuong én dugc wu tién vé R 14 cong thie (1) thé hién duéi day.
[Cong thirc 9]
(R3)

O>/N//\\z1 ()
p

Trong cong thtre (I), Z' 1a -CH,-, -O- hodic -NR''- (trong d6 R'" 14 hydro hoic C,-
Cg alkyl),
p 1 s6 nguyén tir 0 dén 3,
r 14 s6 nguyén tir 0 dén 2, va
R’ 1a halogen, C,-Cg alkyl, C;-Cy alkoxy, hydroxy hoic oxo (véi diéu kién 1a néu
7' 1a -CH,-, nguyén tir hydro c6 thé dugc thé bang R?).
Céac phuong an dugc uu tién vé cdu triic cua cong thire (I) dugc biéu dién bing

cong thure sau:
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[Cong thuc 10]
(R%): (R) (R®)

Q ] o /T Q
D S GO S A
la Ib lc

(trong d6 R°, R'!, p va r nhu duoc xac dinh & trén).
R’ duoc vu tién 1a halogen, C,-Cq4 alkyl hodc hydroxy.
R'" duoc wu tién 1a C,-Cy alkyl.
Trong cong thue (Ia), p dugc wu tién 1a s6 nguyén 1 dén 2.
Trong cong thic (Ib) va (Ic), p duoc uwu tién 14 s6 nguyén 2 dén 3.
Phuong 4n dugc wu tién hon vé céu trac cia cong thie (1) duge biéu dién bang
cong thuc sau.

[Cong thirc 11]

Phuong an dugc vu tién khic vé R 1a cong thire (II) thé hién dudi day.
[Cong thac 12]
R4

Q.
>/N\R5 (1N

Trong céng thirc (II), R* va R®, ¢6 thé giéng hodc khéc, duoc uwu tién 1a mai nhom
la nguyén tir hydro, C;-Cs alkyl (trong d6 C;-Cg alkyl c6 thé duoc thé br?mg halogen, Cs-
Cs xycloalkyl, C;-Cq alkoxy, hydroxy, hodc hydroxy-C;-Cg alkoxy) hodc cong thirc -
(CHy)m-Ar' (trong d6 Ar' 1a aryl (trong d6 aryl c6 thé duoc thé bang halogen, C,-Cq alkyl,
C1-Cg alkoxy, hydroxy hodc xyano), va m 1a sé nguyén tir 0 dén 2).

Phuong an dugc wu tién khac vé R 1a cong thtrc (I11) thé hién dusi day.

[Cong thac 13]
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6
(R )s/,_z2

& 0)g
"

Trong cdng thirc (II1), Z* 14 -CH,-, -O- hodc -NR''- (trong d6 R'' 1a hydro hoic C,-
C¢ alkyl),
q 1a sé nguyén tir 0 dén 1,
s 1a s6 nguyén tir 0 dén 2, va
R® 1a halogen, C,-Cg alkyl, C,-Cy alkoxy, hydroxy hodc oxo (vai didu kién 1a néu
7% 1a -CH,-, nguyén tir hydro c6 thé duoc thé bing R®).
Céac phuong 4n duoc wu tién vé ciu trac cla cong thirc (I1I) dugc biéu dién bing
cong thirc sau:

[Cong thirc 14]

(R®)s R% o
Qs § Qs
/N @) /N @)

(trong do R®, s va q nhu dugc xéac dinh ¢ trén).
s dugc wu tién 14 1a s6 nguyén tr 0 dén 1.

Tuong tu, trong phuong an dugc wu tién vé -NR'R%, R! va R? lién két véi nhau
cung v6i nguyén tir nito lién ké tao ra di vong no ¢é tir 5 dén 6 nguyén ti trén vong (vi du,
1-pyrolidyl, piperidino) (trong d6 di vong no c6 thé duoc thé bang C;-Cg alkyl). Trong
truong hop 1-pyrolidyl, dugc uu tién 1a thé bang mot C,-Cg alkyl & vi tri 2.

Phuong 4n dugc uu tién hon vé& -NR'R? 1a nhom duoc biéu dién bang cong thirc
sau.

[COng thtrc 15]
CH,

N/
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Phuong 4n duoc wu tién hon vé -NR'R? 1a nhém dugce biéu dién bang cong thic sau.

[Cong thuc 16]
CH,

N/

Ngoai ra, dé xac dinh ung dung duoc ly, nhiéu khia canh vé hop chit can dugc
danh gia, bao gém khong chi hoat tinh chinh cta ching, ma con la tdc dung phu va doc
tinh. Cu thé hon, néu céc hop chét dugc dinh hudng dé e ché thu thé H3, vi thu thé
opioid tham gia vao co ché didu hoa churc ning no, cac hop chét c6 thé co tac dung phu
nhu phu thudc, khé chiu, triéu ching giéng trAm cam néu chting cling c6 ai tinh d6i vé6i
thu thé u, & va k. Theo cach khéc, néu cac hop chét co tac dung d6i khang dbi voi thu thé
o1, ching s& 4nh huéng dén viéc giai phong axetylcolin va chirc ning thu thé NMDA, va
do d6 khong thé tao ra tac dung ting cudong du déi véi chie nang nhan thirc. Cac phat
hién nay duge béo cdo trong tai liéu J. Pharmacol. Exp. Ther., 2002, Arp, 301(1), 249-
257 va Neuropsychopharmacology, 2007, Mar, 32(3), 514-521. Do d6, van ¢6 nhu ciu vé
cac hop chét that khéng c6 ai tinh dbi vé6i thu thé opioid va tac dung chon loc trén thu thé
H3.

Céc hop chét dugc uu tién c6 4 tinh thip dbi véi thu thé opioid 1a hop chit
phenylpyrazol hodc mubi duge dung ciia nod, c6 nhom thé & vi tri 4 ctia pyrazol va ngoai
ra ¢6 nhom thé khac nhu dugc xac dinh dudi day:

[COng thirc 17]
/Rf”)r
@) /\\\
N 1
I
Y,
T

trong d6 Z' 1a -O- hodc -NR''- (trong d6 R'! 1 hydro hodic C;-Cj alkyl)

bl
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p la s6 nguyén tir 0 dén 3,
r 1a s6 nguyén tir 0 dén 2, va
R’ 1a halogen, C,-Cg alkyl, C-C¢ alkoxy, hydroxy hoac oxo}.
Phuong 4n duoc wu tién dbi voi cong thirc néu trén 1a nhu sau: Z' duoc wu tién 14 -
O-, R? duge vu tién 1a halogen, C;-Cg alkyl hoac hydroxy, va r dugc wu tién 1a 0.
Céac hop chat dugc uu tién c6 doc tinh thdp 1a hop chét phenylpyrazol hoic mudi
duoc dung cua nod, ¢ nhom thé dac biét & vi tri 4 cia pyrazol va ngoai ra ¢c6 nhom thé
khac nhu dugc xac dinh dudi day:

[Cong thuc 18]

{trong d6 Z' 1a -CH,- hoc -O-,
p la s6 nguyén tir 0 dén 3,
r 14 s6 nguyén tir 0 dén 2,
T la nguyén tr hydro hoéc halogen,
R’ 1a halogen, C;-C; alkyl, C;-Cy alkoxy, hydroxy hodc oxo (vdi diéu kién 1a néu
Z'a -CH;-, nguyén tir hydro ¢6 thé duoc thé béng R’ ), va
R™ 1a C,-Cg alkyl}.

Phuong an dugc wu tién ddi voi cong thire néu trén 1a nhu sau: Z! dugc vu tién la -
O-, R* dugc uu tién l1a metyl, R’ dugc uu tién 1a C,-Cq alkyl hodc hydroxy, va r dugc wu
tién 1a 0.

Nhu duoc str dung & day, thuat ngft “mudi dugc dung” dugc du dinh bao g61n mubi
vo1 axit vo co nhu axit sulfuric, axit clohydric, axit bromhydric, axit phosphoric hodc axit
nitric; mudi v6i axit hitu co nhu axit axetic, axit oxalic, axit lactic, axit tartaric, axit
fumaric, axit maleic, axit xitric, axit benzensulfonic, axit metansulfonic, axit p-

toluensulfonic, axit benzoic, axit camphorsulfonic, axit etansulfonic, axit glucoheptonic,
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axit gluconic, axit glutamic, axit glycolic, axit maleic, axit malonic, axit mandelic, axit
galactaric hodc axit naphthalen-2-sulfonic; mudi c6 mot hodc nhiéu ion kim loai nhu ion
lithi, ion natri, ion kali, ion canxi, ion magi€, ion k€m va/hoéc ion nhém; cling nhu mudi
v6i amoniac hodc amin nhu arginin, lysin, piperazin, colin, dietylamin, 4-
phenylxyclohexylamin, 2-aminetanol hoéc benzathin.

Cac hop chit theo sang ché c6 thé c6 mit & dang nhiéu solvat. Ching ciing ¢6 thé &
dang hydrat dé wng dung 1am duoc phim.

Céac hop chét theo sang ché bao gdm tit ca céc dang sau: chét dong phan d6i anh,
chat ddng phan khong ddi quang, cic hop chit can bang, hdn hop cua chiing véi ty 18 bat
ky, raxemat, v.v..

Céac hop chét theo sang ché ciing bao gdm cac hop chét trong d6 mot hodc nhidu
nguyén tir hydro, nguyén tir cacbon, nguyén tir nito, nguyén tir oxy hodc nguyén tir luu
huynh duoc thé béng déng vi phong xa hoac déng vi 6n dinh. Cac hop chit danh dau
dugc str dung cho céc nghién ctru chuyén héa va/hodc dugc dong hoc, phén tich sinh hoc
lam phéi ttr thu thé, hodc muc dich khéc.

Céc hop chét theo sang ché ¢6 thé dugc bao ché thanh duoc phém phéi hop véi mot
hodc nhiéu chét mang, t4 duogc hodc chit pha loang dugc dung. Vi du vé chét mang, ta
duoc va chét pha lodng bao gém nudc, lactoza, dextroza, fructoza, sucroza, socbitol,
manitol, polyetylen glycol, propylen glycol, tinh bdt ngd, gelatin, alginat, canxi silicat,
canxi phosphat, xenluloza, xird nudc, metylxenluloza, polyvinylpyrolidon, alkyl
parahydroxy benzosorbat, bot talc, magié stearat, axit stearic, glyxerin, cling nhu nhiéu
déurﬂurd&;vﬂng,d&lohu,d&ldéutuong,vétuongtu.

Ngoai ra, chat mang, t4 dugc hodc chat pha loang néu trén c6 thé tuy y duoc tron
v6i phu gia thuong dugc st dung nhu chit lam nd, chéit gay két dinh, chét gdy phan ra,
chét diéu chinh do pH, chit 1am tan va twong tu, va sau do, dugc bao ché béng cach su
dung k¥ thudt tiéu chuan thanh dugc phim dang liéu qua duong miéng hoac ngoai duong
ti€u hoa bao gém vién nén, vién tron, vién nang, cém, bot, dung dich, nhii dich, hon dich,
thudc ma, thube tiém, miéng dan trén da, v.v.. Cac hop chét theo séng ché ¢6 thé duoc st
dung cho bénh nhan trudng thanh & lidu 0,001 dén 500mg mdi lan sir dung, mot lan hoac

vai lan mot ngay, qua duong miéng hodc ngoai duong tiéu hoa. Lidu ding nay c6 thé
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tang 1€n hodc giam di dé thich hop cho kiéu bénh can diéu tri, Ira tudi, thé trong va triéu
ching ctia bénh nhan, v.v..

Profin mong mudn d6i véi cac hop chét theo sang ché bao gdm hiéu qua vuot troi,
dong hoc in vivo tdt (hap thu qua duong miéng tdt, khong tich iy dac biét trong md), cac
déc tinh sinh ly vuot trdi, doc tinh thép, V.V..

Céc hop chit theo sang ché c6 thé dugc diéu ché theo cach sau.

(Quy trinh diéu ché cac hop chét theo sang ché)

Cac hop chat theo sang ché c6 thé duoc didu ché bing quy trinh hoa hoc hitu co da
biét, vi du, theo so d6 phan ng sau ddy. Trong so dd phan Gng tir 1 dén 10 thé hién dusi
day, R, R' ¢én R, T.g, 7', 72, P, . I, s va n nhu duoc xac dinh & trén. X' dén X3, ¢6 thé
gidng hodc khac, mdi nhom 1a nhom roi chuyén nhu nguyén tir halogen (vi du, nguyén tu
clo, nguyén tir brom, nguyén tur iot) hodc nhom sulfonyloxy hitu co (vi du, nhom
metansulfonyloxy, nhém benzensulfonyloxy, nhom p-toluensulfonyloxy, nhom
triflometansulfonyloxy), Y' dén Y*, c6 thé gidng hodc khac, mdi nhém 1a nhém roi
chuyén (vi du, nguyén ti halogen hodc nhom sulfonyloxy hitu co) hodc nhom hydroxyl,

Z° 1a nguyén tir cacbon hodc nguyén tir oxy, va t 1a s6 nguyén 0 hoic 1.
Vi du thire hién sang ché

Du6i ddy 1a phan giai thich bang quy trinh thé hién trong so d phan tng 1 dé didu
ché cac hop chét theo sang ché. Quy trinh nay duoc du dinh dé diéu ché cac hop chiét (1)
theo sang ché tir cac hop chét (2).
(So d6 phan tng 1)
[Cong thirc 19]
[,Br : 1
Ctn i

T X! (3) x HN-g2 (s T X!
HOQ : oa/‘b’fn\o’kj/ R’*N/\M,TOQ

(2) [Budce 1] (4) [BUOL 2]

R
o , R
“’&é ) Nﬁ
JJ X

[Budce 3| N/\(v): 0
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(Budce 1)

Budc 1 duge du dinh dé thu dugc cic hop chit (4) bing phan tng két hop gitta
céc hop chét (2) va cac hop chét da biét (3). Cac hop chét (2) da duoc biét hodc co thé
dugc tong hop d& dang tir cac hop chéit da biét. Phan tmg két hop nay co thé duoc thuc
hién biang quy trinh phan tng tiéu chuin giita phenol va alkyl halogenua khi ¢6 mat bazo
c6 hodc khong c6 dung moi. Néu cin, vi du, chét phu gia nhu kali iodua hodc natri
bromua c6 thé duge bd sung. Vi du vé bazo sin c6 dé sur dung cho phan rng nay bao
gdm pyridin, trietylamin, diisopropyletylamin, kali tert-butoxit, kali cacbonat, xesi
cacbonat, natri bicacbonat, natri hydroxit, kali hydroxit, va natri hydrua. Vi du vé dung
mdi san co dé su dung cho phan ung nay bao gém ruou (vi du, metanol, etanol,
isopropanol); ete (vi du, tetrahydrofuran, 1,4-dioxan); hydrocacbon (vi du, toluen,
benzen); halogen héa hydrocacbon (vi duy, clorofom, diclometan); amit (vi du, N,N-
dimetylformamit, N,N-dimetylaxetamit, N-metyl-2-pyrolidon); keton (vi du, axeton, 2-
butanon); dimetyl sulfoxit; axetonitril; nudc; hodc hdn hop cac dung méi nay. Trong sd
nay, dugc uu tién la tetrahydrofuran, N,N-dimetylformamit, axetonitril, va 2-butanon.
Nhiét d phan ung trong phén tng thudng nam trong khoang tir 0°C dén 150°C, dugc uu
tién 1a tir 15°C dén 100°C, va thoi gian phan (g thudng nim trong khoang tir 1 dén 48
gio, duge wu tién la tir 1 dén 12 gio.

(Budc 2)

Budce 2 duoc du dinh dé thu dugc cac hop chét (6) béng cach ngung tu cac hgp chét
(4) va (5) thong qua phéan tng két hop. Cac hop chét (5) da duoc biét hodc ¢6 thé duoc
téng hop dé dang tir cac hop chat da biét. Phan ting két hop c6 thé dugc thuc hién bing
quy trinh tiéu chuan cho phan Ung gilra amin va alkyl halogenua khi ¢6 mat hodc khong
¢6 mit bazo c6 hodc khong c6 dung moi. Néu cén, vi du, chat phu gia nhu kali iodua
hodc natri bromua c¢6 thé duoc bd sung. Vi du vé bazo sin c6 dé sur dung cho phan tng
nay bao gdm pyridin, trietylamin, diisopropyletylamin, kali tert-butoxit, kali cacbonat,
xesi cacbonat, natri bicacbonat, natri hydroxit, kali hydroxit, va natri hydrua. Vi du vé
dung moi sin co6 dé su dung cho phan Gng nay bao gém rugu (vi du, metanol, etanol,
isopropanol); ete (vi du, tetrahydrofuran, 1,4-dioxan); hydrocacbon (vi du, toluen,

benzen); halogen hoéa hydrocacbon (vi du, clorofom, diclometan); amit (vi du, N,N-
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dimetylformamit, N,N-dimetylaxetamit, N-metyl-2-pyrolidon); keton (vi du, axeton, 2-
butanon); dimetyl sulfoxit; axetonitril; nudc; hodc hdn hop cac dung mdi nay. Trong s6
nay, dugc uu tién la tetrahydrofuran, N,N-dimetylformamit, va axetonitril. Nhiét d6 phan
Gmg trong phan tng nay thuong nam trong khoang tir 0°C dén 150°C, duoc wu tién 1a tir
15°C dén 100°C, va thoi gian phan tng thuong nim trong khoang tir 1 dén 48 gio, duoc
wu tién 1a tir 1 dén 12 gio.

(Budc 3a)

Bude 3a duoc du dinh dé thu dugc cac hop chét (1) theo sang ché béng cach
ngung tu gitra cac hop chét (6) va (7) thong qua phan tng két hop. Cac hop chat (7) da
duoc biét hodc ¢6 thé duoc téng hop d& dang tir cac hop chét da biét. Phan tmg két hop
nay c6 thé dugc thuc hién bang quy trinh tiéu chudn dé lam thom nguyén tu nito trong
cac hop chét azol khi c6 mat bazo bang cach sir dung phdi tir va chat xuc tac trong dung
moi, vi dy, theo phuong phdp duoc néu trong Kunz et al., Synlett, 2003, vol. 15, pp.
2428-2439 hodc phuong phap twong duong cta né. Vi du vé chét xic tac sin co dé sir
dung cho phan {mg nay bao gdém chit xuc tac dong thuong duoc st dung cho phan ung
ngung tu, nhu duoc ldy vi du 1a dong(0), ddng(l) iodua, dong(I) clorua, dong(I) oxit,
phtrc déng(I) bromua tristriphenylphosphin, va phirc ddng(I) triflometansulfonat benzen.
Vi du vé phéi tir sin co dé su dung cho phén tng nay bao gdm phbi tir thuong duogce s
dung cho phan (mg ngung tu khi c¢6 mit chét xtc tac déng, nhu duoc lay vi du la N,N’-
dimetyletylendiamin,  N,N’-dimetylxyclohexan-1,2-diamin, 2-aminpyridin,  1,10-
phenanthrolin, 2-hydroxybenzaldehyt oxim, va etylen glycol. Vi du vé bazo sén c6 dé st
dung cho phan tmg nay bao gbm kali cacbonat, kali phosphat, kali hydroxit, kali tert-
butoxit, xesi cacbonat, natri cacbonat, natri bicacbonat, natri axetat, natri metoxit, va
tetrabutylammonium hydroxit. Trong sé nay, dwgc wu tién 1a kali cacbonat va xesi
cacbonat. Vi du vé dung moéi sin c6 dé st dung cho phéan tng nay bao gém rugu (vi duy,
metanol, etanol, isopropanol); ete (vi du, tetrahydrofuran, 1,4-dioxan); hydrocacbon (vi
du, toluen, benzen); hydrocacbon halogen héa (vi du, clorofom, diclometan); amit (vi du,
N,N-dimetylformamit, N,N-dimetylaxetamit, N-metyl-2-pyrolidon); keton (vi du, axeton,
2-butanon); dimetyl sulfoxit; axetonitril; nude; hoic hdn hop cac dung mdi nay. Trong sb

nay, dugc uu ti€n are toluen, N,N-dimetylformamit, va N-metyl-2-pyrolidon. Nhiét do
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phan tng trong phan ng thuong nam trong khoang tir 0°C dén 150°C, duoc uu tién 1a tix
40°C dén 120°C, va thoi gian phan tmg thuong nam trong khoang tir 1 dén 48 gio, duoc
uu tién 1a tir 1 dén 12 gio.
(So d6 phan tng 2)
[Cong thuc 20]
RN Y

) T. X1
TayX R /) J\j’
P RN 0
HO (2) [Budc 4] R‘g (6)

(Budc 4)

Theo cach khac, cac hop chét (6) c6 thé ciing duoc thu duoc bing phan tng két hop
gitta cac hop chit (2) va (8). Cac hop chit (8) da biét hodc c6 thé dugc tbng hop d& dang
tir cac hop chat da biét. Phan tmg két hop c6 thé duoc thuc hién theo cuing cach nhu thé
hién trong Budc 1 néu Y' 12 nhém roi chuyén nhu nguyén ti halogen.

Néu Y' 1a nhom hydroxyl, phan tmg két hop nay c6 thé 1a phan Gng Mitsunobu, vi
du, dugc thuc hién trong dung mdi khi c6 mat thude thtr bao g6m cac hop chét phospho
hitu co (vi du, triphenylphosphin, tributylphosphin) phéi hop véi cac hop chét azo (vi du,
dietyl azodicacboxylat, diisopropyl azodicacboxylat, di-tert-butyl azodicacboxylat) hoic
khi ¢6 mit thube thir phospho ylit (vi du, xyanometyltributylphosphoran). Vi du vé dung
mdi sin c6 dé sir dung cho phan tmg nay bao gdm ete (vi du, tetrahydrofuran, 1,4-
dioxan); hydrocacbon (vi du, toluen, benzen); hydrocacbon halogen hoa (vi du, clorofom,
diclometan); amit (vi du, N,N-dimetylformamit, N,N-dimetylaxetamit, N-metyl-2-
pyrolidon); dimetyl sulfoxit; axetonitril; hodc hdn hop cdc dung méi nay. Trong sb nay,
dugc uu tién la tetrahydrofuran va toluen. Nhiét d6 phan Gmg trong phan tng nay thuong
nam trong khoang tir 0°C dén 120°C, dugc uvu tién la tir 15°C dén 80°C, va thoi gian
phan ting thudng nam trong khoang tir 1 dén 48 gio, duge uu tién 1a tir 1 d&én 12 gio.

Céc vi du dugc néu dudi day 1a vé quy trinh thé hién trong so d6 phan tGng 3 dé
didu ché cac hop chét theo sang ché. Qquy trinh nay duoc du dinh dé diéu ché cac hop
chét (1-2) hodc (1-3) theo sang ché tir cac hop chét (1-1).

(So d6 phan tng 3)
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[COng thic 21]
. (R, R*
COOE! COOH .} ’L\ 2 N
f‘J\ o HN-gs or HNMZ‘ J\w ‘RS
T, /// T, & ° T. F”>
NN Ny Ny (10) (1 oy Ny
LI “~ i,-’ RL . '/‘ ————— e 1 ’(t/ 3
Ry oo j (-1 [Bude 5] N MOU (©) e R\‘T‘”(Vf"\o/\/j (t-2)
R2 JloR? [Budc 6a) A2 Oy NF\\
or ),
ol
NN
s ~
R‘N’M:o) ~ 4.3)
HZ
(Budc 5)

Bude 5 duoc du dinh dé thu duge cac hop chét (9) bang cach thiy phan nhém
etoxycacbonyl trong cac hgp chit (1-1) & dang axit cacboxylic. Phan tng thuy phan ¢6
thé dugc thuc hién béng phan Ung tiéu chuin dé thuy phan este, vi du, khi c6 mit axit
manh ¢6 hodc khong c6 dung mdi, hodc theo cach khac, khi ¢c6 mit bazo trong dung moi,
theo phuong phap dugc néu trong T. W. Green va P. G. M. Wuts ed., Protective Groups
in Organic Synthesis, third edition, John Wily va Sons hodc phuong phap twong duong
ctia n6. Nhiét do phan tng trong phén Gng nay thuong nim trong khoang tir 0°C dén
120°C, dugc uu tién 1a tir 15°C dén 80°C, va thoi gian phan (ng thudng nam trong
khoang tir 1 dén 48 gio, duoc uvu tién 1a tir 1 dén 12 gio.

(Budc 6a)

Budce 6a duoc du dinh dé thu duoc cac hop chit (1-2) hodc (1-3) theo sang ché
bang cach ngung tu gitra cac hop chét (9) va céac hop chit (10) hoic (11), lan luot, thong
qua phan tng két hop. Cac hop chit (10) va (1 1) da dugc biét hodc ¢ thé dugc tong hop
dé dang tlr cac hop chat da biét. Phan g két hop ¢6 thé dugc thuc hién bang quy trinh
tiéu chudn dé amit hoa axit cacboxylic, vi du, bing cach chuyén héa axit cacboxylic
thanh axit cacboxylic halogenua (vi duy, axit cacboxylic clorua, cacboxylic axit bromua)
va phan tmg tiép theo v6i amin, thong qua phan g cia axit anhydrit hon hop (vi du, thu
duge tir axit cacboxylic va este clocacbonat) voi amin, thong qua viéc chuyén hoa axit
cacboxylic vao thanh este hoat héa (vi du, 1-benzotriazolyl este, sucxinimidyl este) va
phan tmg tiép theo v6i amin, hoic thong qua phan Ung cua axit cacboxylic v6i amin khi
c6 mat tac nhan ngung tu khtr nude. Tat ca céac phén (g nay c6 thé duogc thuc hién khi
c6 mat hodc khong c6 mit bazo trong dung mdi. Vi du vé tac nhan ngung tu khir nuée

san c6 dé str dung cho phan g nay bao gém 3-(3-dimetylaminpropyl)-1-etylcacbodiimit
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hydroclorua, dixyclohexylcacbodiimit, diphenylphosphorylazit, va cacbonyldiimidazol.
Néu cin, c6 thé su dung chit hoat hdéa nhu 1-hydroxybenzotriazol hoac
hydroxysucxinimit. Vi du vé bazo sin c6 dé st dung cho phan tng nay bao gbm pyridin,
trietylamin, diisopropyletylamin, kali cacbonat, natri cacbonat, va natri bicacbonat. Vi du
vé dung méi sin c6 dé sit dung cho phéan ting nay bao gdm ete (vi du, tetrahydrofuran,
1,4-dioxan); hydrocacbon (vi duy, toluen, benzen); halogen héa hydrocacbon (vi du,
clorofom, diclometan); amit (vi du, N,N-dimetylformamit, N,N-dimetylaxetamit, N-
metyl-2-pyrolidon); keton (vi du, axeton, 2-butanon); dimetyl sulfoxit; axetonitril; nudc;
hodc hdn hop céc dung méi nay. Trong sé nay, duoc uu tién 1a toluen, tetrahydrofuran
hodc N,N-dimetylformamit. Nhiét do phan (mg trong phan ng nay thudong nim trong
khoang tir 0°C dén 120°C, dugc wu tién 1a tir 15°C dén 40°C, va thoi gian phan tng

thuong nam trong khoang tir 1 dén 48 gio, duge wu tién 1a tir 1 dén 12 gio.

(So d6 phan tmg 4)
[Cong thirc 22]
R4 (BS)" R*
COOE Hf\lﬂqs or HN//\\Zt N‘Rs
T M2 P =
N (10) (11) NS
Ryt o~ R O 3
N n (1-1) o N0 (1-2) (R,
R [Budc 7a] R2 ®) an
or N Z1
= p
T. N-, 7
N N
1 !
H\N;I\/IQO’Q (1-3)
R
(Budc 7a)

Theo céach khac, cac hop chét (1-2) hodc (1-3) theo sang ché co thé cling duogc
thu dugc bang phan tng két hop giita cac hop chét (1-1) va cac hop cht (10) hoac (11),
lan luot. Phan tng két hop nay c6 thé duoc thuc hién bang tiéu chuén phén tng trao ddi
este-amit ddi v4i cacboxylic axit este, vi du, thdng qua phan tng cuta axit cacboxylic este
vO1 amin bac mot hodc béac hai c¢6 hodc khong c6 dung mdi. Néu can, vi du, chét phu gia
nhu natri metoxit, natri hydrua, n-butyllithi hodc trimetyl nhom c6 thé duoc bd sung.
Trong truong hop st dung dung mdi trong phan g nay, vi du vé dung mdi bao gbm

rugu (vi du, metanol, etanol, isopropanol); ete (vi du, tetrahydrofuran, 1,4-dioxan);
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hydrocacbon (vi du, toluen, benzen, xylen); amit (vi du, N,N-dimetylformamit, N,N-
dimetylaxetamit, N-metyl-2-pyrolidon); keton (vi du, axeton, 2-butanon); dimetyl
sulfoxit; axetonitril; nudce; hodc hdn hop cac dung moi nay. Trong sb nay, duoc vu tién 1a
toluen, tetrahydrofuran, va dimetyl sulfoxit. Nhiét do phan Gng trong phan ung nay
thuong nam trong khoang tir 15°C dén 150°C, duge wu tién 1a tir 15°C dén 100°C, va
thoi gian phan ng thudng nam trong khoang tir 1 dén 48 gio, duoc wu tién 1a tir 1 dén
12 gio.

Dudi day 1a phan giai thich bang quy trinh thé hién trong so d6 phan tng 5 dé didu
ché cac hop chét theo sang ché. Quy trinh nay dugc du dinh dé diéu ché cac hop chét (1-
4) hoic (1-5) theo sang ché tir cac hop chat (9).

(So d6 phan tng 5)
[Cong thac 23]
(@
COOH NH; CN
‘43 T F:_ZV T FS
Trl\'\,N~N/ [\ . ’N'N j\'\IN.N/
Al ; ) " Ry . P R : L P
g;“’fn\ov ©  [Budc6b] N TROTT 4 [Buge 8] g;‘vno (1-5)
(Budc 6b)

Bude 6b duoc du dinh dé thu dugc cac hop chét (1-4) theo sang ché béng phan
mg giita cac hop chat (9) va amoniac. Phan ing nay c6 thé dugc thuc hién theo cung
cach nhu thé hién trong Buédc 6a. Cu thé hon, vi du, ¢6 thé duoc thuc hién béng phan tng
cua axit cacboxylic véi dung dich nuéc amoniac khi c6 mit tic nhan ngung tu khir nudce.

(Budc 8)

Bud6e 8 duge du dinh dé thu dugc céac hop chét (1-5) theo sang ché béng cach
chuyén hoa nhom cacbamoyl trong cc hop chét (1-4) thanh nhom nitril. Bude nay co thé
dugc thuc hién bang phan ting tiéu chudn dé chuyén hoa nhém cacbamoyl thanh nhom
nitril, vi du, khi c6 mit tdc nhan khr nude c6 hodc khong co dung moi. Néu can, chat phu
gia vi du nhu N,N-dimetylformamit hodc natri clorua c6 thé duoc bd sung. Vi du vé tac
nhan khtt nudc sin c6 dé sir dung cho phan tng nay bao gdm phospho pentaoxit,
phospho pentaclorua, phospho triclorua, phosphoryl clorua, thionyl clorua, oxalyl clorua,
trifloaxetic anhydrit, va triflometansulfonic anhydrit. Trong trudong hop bang cach st

dung dung moi trong phan Ung ndy, vi du vé dung méi bao gém ete (vi du,
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tetrahydrofuran, 1,4-dioxan); hydrocacbon (vi du, toluen, benzen); amit (vi du, N,N-
dimetylformamit, N,N-dimetylaxetamit, N-metyl-2-pyrolidon); axetonitril; hodc hon hop
cac dung moi nay. Nhiét do phan (mg trong phan tng nay thuong nim trong khoang tu
0°C dén 120°C, tét hon 1a ndm trong khoang tir 15°C dén 80°C, va thoi gian phan Ung
thudng nam trong khoang tir 1 dén 48 gio, duge wu tién 1a tir 1 dén 12 gio.

Dudi day 1a phan giai thich bang quy trinh thé hién trong so dd phan ung 6 dé diéu
ché cac hop chét theo sang ché. Quy trinh ndy dugc du dinh dé diéu ché cac hop chét (1-
6), (1-7) hodc (1-8) theo sang ché tir cac hop chét (6).

(So d6 phan tng 6)
[Cong thirc 24]
NO, NO, NH,
T. x1 H N——A// T N" 4 T, I\S‘;— '>
N>y ‘N (741) ey N N Noy
R /M‘O/b —— Rl SO N , = — R MOL’/
N n [Bude 3b] h 7m0 [Buge 9] N, U7
A2 (6) A2 (1-6) R2 (12
R R
G G
8G. NH 7 va N-R7
R¥ ™" y2 F;S R7-X F,S
(13) Tj\\ N‘N/ (14) T"\\ N‘N/
[Bude 10a] Rig:vx:o 7 17y [Bude 1] “122”(\4?0 ~ ()

(Budc 3b)

Buée 3b duoe du dinh dé thu duoc cac hop chét (1-6) theo sang ché béng cach
ngung tu gitta cac hop chat (6) va (7-1) thong qua phan tmg két hop. Phan mg nay co thé
dugc thuc hién theo ciing cach nhu thé hién trong Budc 3a.

(Budce 9)

Bude 9 duoc du dinh dé thu dugc cac hop chét (12) béng cach khit nhém nitro
trong cac hop chat (1-6). Buéc nay cé thé duoc thuc hién bang phan tmg khir tiéu chuén
dé chuyén hoa nhém nitro thanh nhém amin, vi dy, thong qua viéc khir xtic tic bang cach
hydro héa khi c¢6 mat chat xtc tac (vi du, paladi trén cacbon, platin, Rany Nickel, rodi-
alumin), béng cach khur trong diéu kién axit béng cach str dung kém, sét, thiée hoic thiéc
(IT) clorua, hodc thong qua viéc khir bang cach st dung kim loai hydrit (vi dy, lithi nhém
hydrua). Cu thé hon, vi dy, budc nay co thé duoc thuc hién béng cach sir dung paladi trén

cacbon lam chét xtc tac trong phan tng khir xtc tac bang cach hydro héa trong dung moi
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metanol.

(Budc 10a)

Bude 10a duge dy dinh dé thu duoc céac hop chét (1-7) theo sang ché béng cach
ngung tu gitra cac hop chat (12) va (13) thong qua phan tng két hop. Cac hop chit (13)
la da dugc biét hodc c6 thé dugce tong hop dé dang tir cac hop chit da duoc biét. Phan
ung két hop nay co thé duoc thuc hién theo cung cach nhu dugc thé hién trong Budc 6a
néu G 1a CO va Y? 1a nhom hydroxyl.

Néu Y? 1a nguyén t& halogen, phan ing két hop nay co thé duoc thuc hién béng cho
cac hop chat (12) phan tng véi cac hop chét (13) khi ¢6 mit hodc khong c6 mit bazo cd
hodc khong c6 dung méi. Vi du vé bazo sin c6 dé st dung cho phan mg nay bao gdm
pyridin, trietylamin, diisopropyletylamin, kali cacbonat, natri bicacbonat, va natri
hydroxit. Vi du vé dung mdi sdn c6 dé sir dung cho phan tng nay bao gdm ete (vi du,
tetrahydrofuran, 1,4-dioxan); hydrocacbon (vi du, toluen, benzen); halogen hoa
hydrocacbon (vi du, clorofom, diclometan); amit (vi du, N,N-dimetylformamit, N,N-
dimetylaxetamit, N-metyl-2-pyrolidon); hodc hdn hop cic dung méi nay. Trong sé nay,
duoc uu tién la tetrahydrofuran va toluen. Nhiét do phan ing trong phan g nay thuong
nam trong khoang tir 0°C dén 120°C, dugc wu tién la tir 15°C dén 80°C, va thoi gian
phan tng thuong nam trong khoang tir 1 dén 48 gio, dugce wu tién 1a tir 1 dén 12 gio.

(Budc 11)

Bude 11 dugc du dinh dé thu duge cac hop chét (1-8) theo sang ché bing phan tng
gitta cac hop chit (1-7) va (14). Cac hop chét (14) da biét hodc ¢6 thé duoc tdng hop dé
dang tir cac hop chéat da biét. Phan tng nay c6 thé duoc thuc hién bang quy trinh tiéu
chuan d alkyl hoa amit hodc sulfonamit, vi du, bang cho cac hop chét (1-7) phéan ing vai
cac hop chét (14) khi c6 mat bazo trong dung mdi. Néu can, vi du, chat phu gia nhu
tetrabutylamoni bromua hodc 18-crown-6-ete (ete ¢6 18 nguyén tir trong vong, trong d6
cO 6 nguyén tir oxy va 12 nguyén tir cacbon) c6 thé duoc bd sung. Vi du vé bazo sin ¢
dé st dung cho phan tng ndy bao gdm natri hydrua, kali hydrua, kali tert-butoxit, kali
hydroxit, natri hydroxit, natri metoxit, va n-butyllithi. Vi du vé dung moi san co dé su
dung cho phan ting nay bao gém ruou (vi du, metanol, etanol, isopropanol); ete (vi du,

tetrahydrofuran, 1,4-dioxan); hydrocacbon (vi dy, toluen, benzen); amit (vi du, N,N-
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dimetylformamit, N,N-dimetylaxetamit, N-metyl-2-pyrolidon); dimetyl sulfoxit;
axetonitril; nudc; hodc hdn hop céc dung modi nay. Trong sb nay, duoc uu tién la
tetrahydrofuran va N,N-dimetylformamit. Nhi¢t d0 phan ing trong phan tng nay thuong
nam trong khoang tir 0°C dén 150°C, duoc wu tién la tr 15°C dén 100°C, va thoi gian
phan tng thuong nim trong khoang tir 1 dén 48 gid, dugce wu tién la tir 1 dén 12 gio.

Dud6i day 1a phan giai thich bang quy trinh thé hién trong so dd phéan tng 7 dé diéu
ché cac hop chét theo sang ché. Quy trinh nay duogc du dinh dé diéu ché cac hop chét (1-
8) theo sang ché tir cac hop chét (12).

(So @6 phan tng 7)

[Cong thirc 25]

RB

é
NH, HN-R? G, N-R”
T rﬂﬂ T NFS (13) e
PNt ho [Budc 12] By tpo™ [Bude 10b] Riy~mio™
R2 (12) R? (15) K2 (1-8)

(Buoc 12)

Budce 12 duoc dyu dinh dé thu duoc cac hop chét (15) béng cach alkyl héa nhom
amin bac mot trong cac hop chit (12). Phan tng alkyl hoa c6 thé duge thuc hién bing
cach alkyl hoa tiéu chudn dé chuyén héa nhém amin bac mot thanh nhém amin bac hai,
vi du, thong qua phan tng khi c¢6 mat bazo bing cach sir dung chat alkyl hoa (vi du, alkyl
halogenua, alkyl metansulfonat), thong qua phan ng amin hoa kht véi aldehyt, thong
qua viéc chuyén hoa thanh axit amit véi axit cacboxylic hodc hop chat ctia it va phan ung
Kkhu tiép theo voi hydrua kim loai (vi dy, boran), hoac thong qua phan tng ngung tu loai
nudc voi rugu.

(Budc 10b)

Bude 10b duge dy dinh d€ thu duge cac hop chit (1-8) theo séang ché bing cach
ngung tu gitta cac hop chét (15) va (13) thong qua phan tng két hop. Phan ting két hop
nay c6 thé duoc thuc hién theo cung cach nhu thé hién trong Budc 10a.

Dudi ddy la phan giai thich bang quy trinh thé hién trong so dd phan tng 8 dé didu
ché cac hop chit theo sang ché. Quy trinh nay duoc du dinh dé diéu ché cac hop chét (1-
9) hodc (1-10) theo sang ché tir cac hop chét (12).
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(So @6 phan tng 8)
[Cong thuc 26]

x3

il 72
2/—)’2"
O 9 ():_-g(’;i >
NH ) N

NHQ 0 3
= W 2K = =
TI\A\T ‘\rmg MG T\’\jN‘;} Thes fN'NS
R . , . Rl ~ N ) . . Rl A
R'?‘:M;O “ 1z [Bude 10c] N &0 (1-9) [Bude 13a] g‘fvﬁo 7 -0
(Budce 10¢)

Budc 10c duge du dinh dé thu duge cac hop chit (1-9) theo sang ché bang cach
ngung tu gitta cac hop chit (12) va (16) thong qua phan tng két hgp. Cac hop chét (16)
da duoc biét hodc co thé duoc tdng hop d& dang tir d biét cac hop chét. Phan tmg két
hop c6 thé duoc thuc hién theo cung cach nhu thé hién trong Budce 10a.

(Budc 13a)

Budc 13a dugce du dinh dé thu duoc cac hop chét (1-10) theo sang ché béng cach
vong héa ndi phan tir cac hop chét (1-9). Phan ung vong héa nodi phan tir c6 thé duoc
thuc hién theo phuong phdp nhu dugce néu trong, vi du, Journal of Medicinal Chemistry,
2002, vol. 45, pp. 3972-3983 hodc phuong phap twong duong ctia né. Vi du vé bazo sin
c6 dé str dung cho phan tg nay bao gdém natri hydrua, kali hydrua, kali cacbonat, kali
tert-butoxit, va natri hydroxit. Vi du vé dung mai sin c6 dé su dung cho phan Ung nay
bao gém ete (vi du, tetrahydrofuran, 1,4-dioxan); hydrocacbon (vi du, toluen, benzen);
amit (vi du, N,N-dimetylformamit, N,N-dimetylaxetamit, N-metyl-2-pyrolidon); keton
(vi du, axeton, 2-butanon); dimetyl sulfoxit; axetonitril; hodc hén hop cac dung moi nay.
Trong sé nay, dugc wu tién 14 tetrahydrofuran va toluen. Nhiét d6 phan ung trong phan
g ndy thudng nam trong khoang tir 0°C dén 150°C, duge wu tién 1a tir 15°C dén 80°C,
va thoi gian phan Gmg thudng nim trong khoang tir 1 dén 48 gio, duoc wu tién 1a tir 1 dén
12 gio.

Duéi ddy 1a phan giai thich bang quy trinh thé hién trong so d6 phan tng 9 dé diéu
ché cac hop chit theo sang ché. Quy trinh nay dugc du dinh dé didu ché cac hop chét (1-
11) theo sang ché tir cac hop chét (12).

(So 6 phan tng 9)
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[Cong thic 27]
2 r ( /;WCOOH— -
z
e © 0(’\Z " O{H ° N'(‘\Z >
Tty 0 ° = ©
F‘/\/ N F"S e T P
Ry p T T T A Y
N7 0 02 [Bude 14] | a i RL A
R2 N0 NTT00 (1-11)
RZ ( 8) HQ
| -
(Budce 14)

Budce 14 duge du dinh dé thu duoc cac hop chét (1-11) theo sang ché bang cach
ngung tu gitta cac hgp chét (12) va (17). Céac hop chét (17) da duoc biét hodc c6 thé duoc
tong hop dé dang tir cac hop chét da biét. Phan g ngung tu c¢6 thé duoc thuc hién bang
quy trinh ngung tu tiéu chuén giita amin va axit anhydrit, vi du, bang cach cho cac hop
chét (12) phan tng véi cac hop chit (17) trong diéu kién gia nhiét khi c6 mat hodac khong
c6 mit axit ¢ hodc khong ¢6 dung moi. Vi du vé axit sin c6 dé si dung cho phan ung
nay bao gbém axit sulfuric, va axit clohydric. Vi du vé dung moéi sin c6 dé st dung cho
phan tng nidy bao gdm ete (vi dy, tetrahydrofuran, 1,4-dioxan); hydrocacbon (vi du,
toluen, benzen); halogen hoa hydrocacbon (vi dy, clorofom, diclometan); hodc hdn hop
cdc dung moi nay. Trong sb ndy, dugc vu tién 1a toluen hodc tetrahydrofuran. Nhiét do
phén Gng trong phan tng nay thudng nam trong khoang tir 0°C dén 150°C, duoc uvu tién
1a tir 40°C dén 120°C, va thoi gian phan tng thuong nim trong khoang tir 1 dén 48 gio,
duge uu tién 1a tir 1 dén 12 gid. Ngoai ra, cac hop chét (18), vén 1a chét trung gian phan
mg trong budc nay, co thé con duoc chuyén héa thanh cac hop chét (1-11) bang cach
vong hoa loai nuéce ndi phan tir. Phan g vong hoa loai nuéce ¢6 thé duge thuc hién bang
quy trinh tiéu chuin dé ngung tu loai nude, vi du, béng cach gia nhiét khi c6 mit axetic
anhydrit c¢6 hodc khong ¢6 dung moi.

Dud6i day 1a phan giai thich bang quy trinh thé hién trong so dd phan tmg 10 dé diéu
ché cac hop chit theo sang ché. Quy trinh nay duoc dy dinh dé didu ché cac hop chat (1-
12) theo sédng ché tir cac hop chét (12).

(So 0 phan tng 10)

[Cong thuc 28]
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(Buée 10d)

Budc 10d dugce du dinh dé thu duoc cac hop chét (20) bang cach ngung tu gifta cac
hop chét (12) va (19) thong qua phan tmg két hop. Cac hop chit (19) da duoc biét hodc
c6 thé duoc téng hop d& dang tir cac hop chit da biét. Phan g két hop nay c6 thé duoc
thuc hién theo cliing cach nhu thé hién trong Bude 10a.

(Budc 15)

Budgc 15 duge du dinh @€ chuyén héa cac hop chét (20) thanh céc hop chét (21).
Viéc chuyén hoa c6 thé duoc thuc hién, vi du, bang phan tng v6i lithi nhom hydrua trong
dung moi.

(Budc 16)

Budc 16 dugce du dinh dé thu duge cac hop chét (1-12) theo séng ché béng cach
ngung tu gitta cac hop chéit (21) va (22) thong qua viéc vong hda ndi phan tir. Phan tng
vong hoa ndi phan ti ¢ thé dugc thuc hién theo phuong phap nhu dugc néu trong, vi du,
Journal of American Chemical Society, 1955, vol. 77, p. 633 hodc phuong phap tuong
duong ctia n6. Ngoai ra, cac hop chét (23), vén la phan mg chat trung gian trong budc
nay, c6 thé ngoai ra dugc chuyén héa thanh cac hop chét (1-12) bing vong hoa noi phan
ttr. Phan (mg vong héa c6 thé duge thuc hién bing quy trinh tiéu chudn dé alkyl hoa
nhom hydroxyl vé6i alkyl halogenua, vi du, bang cach gia nhiét khi c6 mat natri hydrua c6
hodc khong c6 dung moi.

Duéi day 1a phan giai thich bang quy trinh thé hién trong so dd phan tng 11 dé diéu
ché cac hop chét theo sang ché. Quy trinh nay duoc du dinh dé diéu ché cac hop chét (1-

14) hoge (1-15) theo sang ché tir cdc hop chat (1-13), nghia 13, cac hop chit (1-2) theo
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sang ché trong d6 R* 1a nhém 2-hydroxyetyl va R’ 1a nhém tert-butoxycacbonylmetyl.
(So d6 phan tng 11)

[Cong thuc 29]
OH

7 OH
0\ ~N\/—~ O*é* O\ N o'\ N(f\o
~ \_% \ /\ \w\,\OH ;_)’ -y
: oyt [Buéc 17] Tt SR, T N
R‘N:‘"’?O/\/ | / R’EN/M;OU [Bude 18] RIN/M\OJ\’)
R (1-13) A2 (1-14) A2 {1-18)

(Buoc 17)

Bude 17 duoc du dinh dé thu dugc céc hop chét (1-14) theo sang ché béng cach
thiy phan ciia nhom tert-butoxycacbonyl trong cac hop chit (1-13) thanh dang axit
cacboxylic. Phan tng thity phan c6 thé dugc thuc hién bing phén Gng tiéu chuéan dé thay
phén este, vi du, khi ¢6 mat axit manh c6 hoic khong ¢6 dung mdi, hodc theo cach khac,
khi c6 mit bazo trong dung méi, theo phuong phap dugc néu trong T. W. Green va P. G.
M. Wuts ed., Protective Nhom in hitu co Téng hop, third edition, John Wily va Sons
hodc phuong phéap twong duong cta it. Cu thé hon, vi du, phan tng thiy phan c6 thé
dugc thyc hién v6i axit trifloaxetic trong dung mdi (vi du, clorofom) hoic véi dung dich
nuoc natri hydroxit trong dung méi (vi du, metanol). Nhiét do phan tng trong phan tng
nay thuong nam trong khodng tlr 0°C dén 120°C, dugc wu tién 1a tir 15°C dén 80°C, va
thoi gian phan ing thudng nim trong khoang tlr 1 dén 48 gio, dugc wu tién la tir 1 dén 12
gio.

(Budc 18)

Bude 18 dugc du dinh dé thu dugce céac hop chét (1-15) theo sang ché béng cach
vong hoa ndi phan tir cac hop chit (1-14). Phan mg vong hoa ndi phan tir ¢6 thé duoc
thuc hién brfmg quy trinh tiéu chudn dé Chuyén héa axit cacboxylic thanh este, vi du,
théng qua phan ing ngung tu loai nudce gitra axit cacboxylic va ruou trong didu kién axit
hodc khi ¢6 mit tac nhan khtr nude ¢ hodce khong c6 dung méi.

Sang ché con duoc néu chi tiét hon bang cach lay vi du sau day va vi du thir nghiém,
von khong duoc du dinh lam han ché pham vi cua sang ché.

Cac sb liéu thuc nghiém thé hién trong vi du duogc thu duogc véi céc thiét bi do

dugc néu dudi day.
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phd MS: SHIMADZU LCMS-2010EV hodc vi khdi Platform LC
phd NMR: INM-ECA600 (JEOL Ltd., Japan)
phd IR: Phé don (Perkin Elmer)
Diém chay: Thermoplus TG8120 (Rigaku Corporation, Japan)
Phén tich nhiét trong: Thermoplus TG8120 (Rigaku Corporation, Japan)
Vidul
Diéu ché etyl este cta axit 1-(4-{3-[(2R)-2-metylpyrolidin-1-yl]propoxy } phenyl)-
1H-pyrazol-4-cacboxylic
(1) Diéu ché 1-(3-clopropoxy)-4-iodobenzen
[Cong thirc 30]

oy
c "0

Kali cacbonat (25,1g) duoc bd sung vao dung dich chira 4-iodophenol (20,1g) va 1-
bromo-3-clopropan (18,6g) trong 2-butanon (200mL), va khudy & nhiét do 100°C trong
thoi gian 5 gio. Hon hop phan tng dwoc lam nguoi dén nhiét do trong phong, lam loang
vOi nude va chiét véi etyl axetat. Lop hitu co dugce rira véi nude va nude mudi, 1am kho
qua natri sulfat va c6 dudi ap suét giam dé thu duoc cac hop chét néu & d& muc (28.4g)
duéi dang diu mau cam.

(2) Piéu ché (2R)-1-[3-(4-iodophenoxy)propyl]-2-metylpyrolidin

[Cong thure 31]

Ll

Hon dich chua 1-(3-clopropoxy)-4-iodobenzen dugc thu dugc trong vi du 1-(1)
(2,79g), (R)-2-metylpyrolidin (0,961g), natri iodua (0,282g) va kali cacbonat (2,60g)
trong axetonitril (2,8mL) dugc khudy trong 6ng day kin & nhiét do 100°C trong thoi gian
5 gio. Hon hop phan tng duoc lam ngudi dén nhiét do trong phong, [am lodng vdi nudce
va chiét vdi etyl axetat. L6p hitu co duge rira véi nude va nude mubi, 1lam kho qua natri

sulfat va c6 dudi 4p sudt giam. Can thu duoc dugc tinh ché bang sic ky cot trén silicagel
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(dung mdi rira giai: n-hexan:etyl axetat = 10:1) dé thu dugc cic hop chét néu & dé& muc
(3,27g) du6i dang diu mau vang.

(3) Piéu ché etyl este clia axit 1-(4-{3-[(2R)-2-metylpyrolidin-1-
yl]propoxy } phenyl)-1H-pyrazol-4-cacboxylic

[Cong thirc 32]
3
N—
Me /©/ \N/

Hon dich chita (2R)-1-[3-(4-iodophenoxy)propyl]-2-metylpyrolidin dugc thu dugc
trong vi du 1-(2) (1,60g), etyl este cta axit 1H-pyrazol-4-cacboxylic (0,779g), (rac-trans-
N,N’-dimetylxyclohexan-1,2-diamin (0,263g), dong iodua (0,188g) va xesi cacbonat
(3,12g) trong N,N-dimetylformamit (2,5mL) dugc khudy & nhiét do 120°C trong thoi
gian 4 gio. Hon hc_rp phan tng dugc lam ngudi dén nhiét do trong phong, lam loang vadi
nude va chiét voi etyl axetat. Lop hitu co dugc c6 dudi ap suét giam, va cin thu duoc
dugc tinh ché bang sic ky cot trén silicagel (dung moi rira giai: n-hexan:etyl axetat = 3:1)
dé thu duoc cac hop chét néu ¢ dé& muc (1,1 1g) du6i dang dau mau vang.

IH NMR (600 MHz, CLOROFOM-d) 8 ppm 1,19 (d, J=6,1 Hz, 3 H), 1,37 (t,
J=7,3 Hz, 3 H), 1,39-1,45 (m, 1 H), 1,65-1,73 (m, | H), 1,74-1,82 (m, 1 H), 1,89-2,16 (m,
3 H), 2,12 (q,J=8,7 Hz, 1 H), 2,18-2,23 (m, 1 H), 2,26-2,34 (m, 1 H), 2,95-3,12 (m, 1 H),
3,18 (td, J=8,6, 2,5 Hz, 1 H), 4,13-4,10 (m, 2 H), 4,33 (q, J=7,3 Hz, 2 H), 6,99 (d, J=9,2
Hz, 2 H), 7,58 (d, ]=9,2 Hz, 2 H), 8,17 (s, 1 H), 8,30 (s, 1 H)

MS (ESI/APCI Kép) (Duong) m/z; 358(M+H)"
Vidu?2

Diéu ché 1-(4-{3-[(2R)-2-metylpyrolidin-1-yl]propoxy } phenyl)- 1H-pyrazol-4-
cacboxamit

(1) Pidu ché axit 1-(4-{3-[(2R)-2-metylpyrolidin-1-yl]propoxy } phenyl)-1H-
pyrazol-4-cacboxylic hydroclorua

[COng thirc 33]
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Axit clohydric ddm dic (7,1mL) duogc bd sung & nhiét d6 trong phong vao etyl este
cua axit 1-(4-{3-[(2R)-2-metylpyrolidin-1-yl]propoxy}phenyl)-1H-pyrazol-4-cacboxylic
duoc thu duoc trong vi du 1-(3) (1,11g), va khudy & nhiét d6 80°C trong thoi gian 2 gio.
Hdn hop phan tng dugc ¢d dudi ap sudt giam dé thu duoc cac hop chit néu & dé muc
(1,18g) dudi dang chét rin mau ndu nhat.

(2) Piéu ché 1-(4-{3-[(2R)-2-metylpyrolidin-1-yl]propoxy } phenyl)- 1 H-pyrazol-4-
cacboxamit

[Cong thuc 34]

N\
_ H
- %
y PO

I-hydroxybenzotriazol monohydrat (0,539g) dugc bd sung & nhiét do trong phong
vao hdn dich chira 1-(4-{3-[(2R)-2-metylpyrolidin-1-yl|propoxy } phenyl)-1H-pyrazol-4-
cacboxylic axit hydroclorua dwoc thu dugc trong vi du 2-(1) (1,18g) trong N,N-
dimetylformamit (11mL), va dwgc khudy trong thoi gian 5 phat. 1-etyl-3-(3-
dimetylaminpropyl)cacbodiimit hydroclorua (0,679g) dwgc bd sung vao hdn hop phéan
ting, va khudy & nhiét do trong phong trong thoi gian 30 phut, tiép theo 1a bd sung dung
dich nu6c amoniac (25%, 0,702g) va khudy qua dém & nhiét do trong phong. Sau khi b
sung nudc va dung dich nude natri bicacbonat bdo hoa, hdn hgp phan tng duogc chiét véi
etyl axetat. L6p hitu co dugc rira v6i nude va nude mudi, 1am khé qua natri sulfat va co
dudi ap sudt giam. Can thu duoc duoc tinh ché bang sic ky cot trén silicagel (dung moi
rira giai: clorofom:metanol = 20:1) dé thu dugc céc hop chéit néu & dé muc (0,504g) dudi
dang chit ran khong mau.

1H NMR (600 MHz, CLOROFOM-d) & ppm 1,18 (d, J=6,1 Hz, 3 H), 1,36-1,46
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(m, 1 H), 1,65-1,83 (m, 2 H), 1,87-2,16 (m, 3 H), 2,11 (q, J=9,1 Hz, 1 H), 2,17-2,24 (m, 1
H), 2,25-2,33 (m, 1 H), 2,93-3,13 (m, 1 H), 3,13-3,20 (m, 1 H), 4,12-4,10 (m, 2 H), 5,60
(br.s, 2 H), 6,94-7,12 (m, 2 H), 7,52-7,60 (m, 2 H), 7,91 (s, 1 H), 8,29 (s, 1 H)
MS (ESI/APCI Kép) (Duong) m/z; 329(M+H)"
Vidu3
Piéu ché 1-(4-{3-[(2R)-2-metylpyrolidin-1-yl|propoxy} phenyl)-1H-pyrazol-4-
cacbonitril

[Cong thuc 35]

N
f{
\/

Thionyl clorua (1,1mL) duge b6 sung nho giot trong khi 1am lanh bang d4 vao dung
dich chtra 1-(4-{3-[(2R)-2-metylpyrolidin-1-yl]propoxy} phenyl)- 1 H-pyrazol-4-
cacboxamit dugc thu duoc trong vi du 2-(2) (0,466g) trong N,N-dimetylformamit
(5.1mL), va khudy & nhiét d6 0°C trong thoi gian 30 phut. Hon hop phan tng duoc didu
chinh dén pH 8 bing cach bd sung nudc va dung dich nudc natri bicacbonat bao hoa, va
sau do, chiét vai etyl axetat. Lop hitu co duge rira voi nude mudi, lam kho qua natri
sulfat va co dudi ap sut giam. Can thu dugc duge tinh ché bang sic ky cot trén silicagel
(dung moi rira giai: n-hexan:etyl axetat = 1:1), va tinh thé thu duoc duoc rira véi
hexan:diisopropyl ete (1:1) dé thu duoc cac hop chit néu & dé muc (0,253g) dudi dang
chat rin khong mau.

IH NMR (600 MHz, CLOROFOM-d) & ppm 1,18 (d, J=6,1 Hz, 3 H), 1,37-1,46
(m, 1 H), 1,65-1,83 (m, 2 H), 1,88-2,16 (m, 3 H), 2,11 (q, J=8,7 Hz, 1 H), 2,16-2,24 (m, 1
H), 2,25-2,34 (m, 1 H), 2,93-3,13 (m, 1 H), 3,12-3,23 (m, 1 H), 4,12-4,11 (m, 2 H), 6,95-
7,12 (m, 2 H), 7,50-7,57 (m, 2 H), 7,95 (s, 1 H), 8,18 (s, 1 H)
MS (ESI/APCI Kép) (Duong) m/z; 311(M+H)"
Vidu4
Piéu  ché 1-(4-{3-[(25)-2-metylpyrolidin-1-yl]propoxy } phenyl)- 1H-pyrazol-4-

cacboxamit
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(1) Diéu ché (2S)-1-[3-(4-iodophenoxy)propyl]-2-metylpyrolidin
[Cong thuc 36]

S el

Cung quy trinh nhu duge thé hién trong vi du 1-(2) duoc lap lai dé thu duoc cac
hop chit néu & dé muc, ngoai trir 1a (R)-2-metylpyrolidin duogc thé bing (S)-2-
metylpyrolidin.

(2) bidu ché 1-(4-{3-[(2S)-2-metylpyrolidin-1-yl|propoxy } phenyl)-1H-pyrazol-4-
cacboxylic axit hydroclorua

[Cong thirc 37]
o

r{\wOH
N\ Y
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Cung quy trinh nhu dugce thé hién trong vi du 1-(3) va vi du 2-(1) duoc lap lai dé
thu dugc cac hop chat néu ¢ dé muc, ngoai trir 1a (2R)-1-[3-(4-iodophenoxy)propyl]-2-
metylpyrolidin dugc thé bang (25)-1-[3-(4-iodophenoxy)propyl]-2-metylpyrolidin duoc
thu duogc trong vi du 4-(1).

(3) Didu ché 1-(4-{3-[(2S)-2-metylpyrolidin-1-yl]propoxy} phenyl)-1H-pyrazol-4-
cacboxamit

[Cong thirc 38]

Cung quy trinh nhu duoc thé hién trong vi du 2-(2) duogc lap lai dé thu duoc cac
hop chit néu & d& muc, ngoai tror la  1-(4-{3-[(2R)-2-metylpyrolidin-1-
ylJpropoxy} phenyl)-1H-pyrazol-4-cacboxylic axit hydroclorua dugc thé bang 1-(4-{3-
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[(2S)-2-metylpyrolidin-1-yl]propoxy } phenyl)- 1H-pyrazol-4-cacboxylic axit hydroclorua
duoc thu dugc trong vi du 4-(2).

1H NMR (600 MHz, CLOROFOM-d) & ppm 1,18 (d, J=6,1 Hz, 3 H) 1,37-1,44
(m, 1 H) 1,57-1,72 (m, 2 H) 1,87-1,94 (m, 1 H) 1,95-2,13 (m, 1 H) 2,18-2,13 (m, 2 H)
2,16-2,22 (m, 1 H) 2,25-2,32 (m, 1 H) 2,94-3,10 (m, 1 H) 3,19-3,24 (m, 1 H) 4,12-4,18
(m, 2 H) 6,97 (d, J=8,7 Hz, 2 H) 7,56 (d, J=8,7 Hz, 2 H) 7,93 (s, 1 H) 8,30 (s, 1 H)

MS (ESI/APCI Kép) (Duong) m/z; 329(M+H)"
Vidu5s

Diéu ché  1-(4-{3-[(2S)-2-metylpyrolidin-1-yl]propoxy }phenyl)-1H-pyrazol-4-

cacbonitril |

[Cong thirc 39]
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Cung quy trinh nhu dugc thé hién trong vi du 3 dugc lap lai dé thu dugc cac hop
chat néu & dé muc, ngoai trir 1 1-(4-{3-[(2R)-2-metylpyrolidin-1-yl]propoxy } phenyl)-
1H-pyrazol-4-cacboxamit duoc thé bang 1-(4-{ 3-[(2S)-2-metylpyrolidin-1-
yl]propoxy } phenyl)-1H-pyrazol-4-cacboxamit dugc thu dugc trong vi du 4-(3).

IH NMR (600 MHz, CLOROFOM-d) & ppm 1,18 (d, J=6,4 Hz, 3 H) 1,38-1,44
(m, 1 H) 1,59-1,82 (m, 2 H) 1,88-1,95 (m, 1 H) 1,96-2,14 (m, 2 H) 2,18-2,13 (m, 1 H)
2,16-2,23 (m, 1 H) 2,25-2,34 (m, 1 H) 2,93-3,11 (m, 1 H) 3,14-3,20 (m, 1 H) 4,14-4,19
(m, 2H) 6,99 (d, J=9,2 Hz, 2 H) 7,54 (d, J=9,2 Hz, 2 H) 7,95 (s, 1 H) 8,18 (s, 1 H)

MS (ESI/APCI Kép) (Duong) m/z; 31 1(M+H)"
Vidu6

Piéu ché 4-{[1-(4- {3-[(2R)-2-metylpyrolidin-1-yl]propoxy} phenyl)- 1H-pyrazol-4-
yl]cacbonyl}morpholin

(1) biéu ché 4-(1H-pyrazol-4-ylcacbonyl)morpholin

[COng thirc 40]
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Hon dich chta axit 1H-pyrazol-4-cacboxylic (1,15g), 1-{3-(dimetylamin)propyl}-
3-etylcacbodiimit hydroclorua (2,5g), 1-hydroxybenzotriazol hydrat (1,6g) va morpholin
(1,2g) trong clorofom (18mL) dugc khudy qua dém & nhiét do trong phong. Hon hop
phan tmg dugc cb dudi ap suat giam, va can thu duoc dugc tinh ché bang sic ky cot trén
silicagel kiéu NH- (dung méi rira giai: clorofom:metanol = 100:0 dén 95:5) va sic ky cot
trén silicagel (dung moi rira giai: clorofom:metanol = 100:0 dén 90:10). Chét rén khong
mau thu duoc dugc rira véi etyl axetat dé thu dugc cac hop chét néu & dé muc (1,10g)
dué6i dang chit rin khong mau.

(2) biéu ché 4-{[1-(4-{ 3-[(2R)-2-metylpyrolidin-1-yl]propoxy } phenyl)-1H-
pyrazol-4-yl|cacbonyl} morpholin

[Cong thuc 41]
<O
_ A7
N\N/

.}

Hon dich chua (2R)-1-[3-(4-iodophenoxy)propyl]-2-metylpyrolidin dugc thu duogc
trong vi du 1-(2) (0,30g), 4-(1H-pyrazol-4-ylcacbonyl)morpholin dugc thu duoc trong vi
du 6-(1) (0,19g), (rac-trans-N,N’-dimetylxyclohexan-1,2-diamin (0,149g), déng iodua
(0,117g) va xesi cacbonat (0,57g) trong N,N-dimetylformamit (0,5mL) dwgc khudy &
nhiét d6 120°C trong thoi gian 1,5 gid. Hon hop phan tng duge lam ngudi dén nhiét do
trong phong, 1am lodng véi nudce va chiét vai etyl axetat. L&p hitu co duge cd dudi ap
suat giam, va cin thu dugce duge tinh ché bang sic ky cot trén silicagel kiéu NH- (dung
moi rira giai: n-hexan:etyl axetat = 2:1 dén 1:1). Tinh thé thu duoc duoc rtra voi
isopropyl ete dé thu duoc céac hop chét néu ¢ dé muc (0,20g) dudi dang chat rin mau
tréng.

IH NMR (600 MHz, CLOROFOM-d) & ppm 1,18 (d, J=6,1 Hz, 3 H), 1,37-1,46
(m, 1 H), 1,64-1,82 (m, 2 H), 1,87-2,15 (m, 3 H), 2,11 (q, J=8,7 Hz, 1 H), 2,16-2,23 (m, 1
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H), 2,25-2,33 (m, 1 H), 2,94-3,12 (m, 1 H), 3,13-3,20 (m, 1 H), 3,67-3,81 (m, 8 H), 4,11-
4,10 (m, 2 H), 6,94-7,11 (m, 2 H), 7,52-7,58 (m, 2 H), 7,78 (s, 1 H), 8,13 (s, 1 H)
MS (ESI/APCI Kép) (Duong) m/z; 399(M+H)"
Vidu7
Diéu ché 4-{[1-(4-{3-[(25)-2-metylpyrolidin-1-yl]propoxy } phenyl)-1H-pyrazol-4-
yl]cacbonyl}morpholin
[Cong thic 42]

QA
N 0
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Y
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Cung quy trinh nhu duoc thé hién trong vi du 6-(2) dugc lap lai dé thu duoc cac
hop chit néu & dé muc, ngoai trir la (2R)-1-[3-(4-iodophenoxy)propyl]-2-metylpyrolidin
duoc thé béng (28S)-1-[3-(4-iodophenoxy)propyl]-2-metylpyrolidin dugc diéu ché trong
vi du 4-(1).

1H NMR (600 MHz, CLOROFOM-d) & ppm 1,18 (d, J=6,1 Hz, 3 H), 1,37-1,46
(m, 1 H), 1,64-1,82 (m, 2 H), 1,87-2,15 (m, 3 H), 2,11 (q, J=8,7 Hz, 1 H), 2,16-2,23 (m, 1
H), 2,25-2,33 (m, 1 H), 2,94-3,12 (m, 1 H), 3,13-3,20 (m, 1 H), 3,67-3,81 (m, 8 H), 4,11-
4,10 (m, 2 H), 6,94-7,11 (m, 2 H), 7,52-7,58 (m, 2 H), 7,78 (s, 1 H), 8,13 (s, 1 H)

MS (ESI/APCI Kép) (Duong) m/z; 399(M+H)"
Vidu 8

Piéu ché 4-({ 1-[4-(3-pyrolidin-1-ylpropoxy)phenyl]-1H-pyrazol-4-
yl}cacbonyl)morpholin

[COng thtrc 43]

O \
N 0

F? s/
e

Cung quy trinh nhu dugc thé hién trong vi du 1-(2) va vi du 6-(2) duoc lap lai dé

thu dugc cac hop chat néu & dé muc, ngoai trir 1a (R)-2-metylpyrolidin dugc thé bang
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pyrolidin.
IH NMR (600 MHz, CLOROFOM-d) & ppm 1,75-1,82 (m, 4 H), 1,98-2,15 (m, 2
H), 2,49-2,56 (m, 4 H), 2,59-2,67 (m, 2 H), 3,67-3,81 (m, 8 H), 4,16 (t, J=6,4 Hz, 2 H),
6,94-7,11 (m, 2 H), 7,52-7,58 (m, 2 H), 7,77 (s, 1 H), 8,13 (s, 1 H)
MS (ESI/APCI Kép) (Duong) m/z; 385(M+H)"
Vidu9
Diéu ché 4-({ 1-[4-(3-piperidin-1-ylpropoxy)phenyl]-1H-pyrazol-4-
yl}cacbonyl)morpholin
[Cong thuc 44]

o} —\

N 0
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Cung quy trinh nhu dugc thé hién trong vi du 1-(2) va vi dyu 6-(2) duoc lap lai dé
thu duoc cac hop chit néu & dé muc, ngoai trir 14 (R)-2-metylpyrolidin duoc thé béng
piperidin.

IH NMR (600 MHz, CLOROFOM-d) & ppm 1,41-1,48 (m, 2 H), 1,55-1,63 (m, 4
H), 1,96-2,13 (m, 2 H), 2,34-2,50 (m, 6 H), 3,70-3,80 (m, 8 H), 4,15 (t, J=6.4 Hz, 2 H),
6,98 (d, J=9,2 Hz, 2 H), 7,56 (d, 1=9,2 Hz, 2 H), 7,78 (s, 1 H), 8,14 (s, 1 H)

MS (ESI/APCI Kép) (Duong) m/z; 399(M+H)"
Vidu 10

Piéu ché 4-[(1-{4-[3-(2,2-dimetylpyrolidin-1-yl)propoxyphenyl }-1H-pyrazol-4-
yl)cacbonyl]morpholin

o \
N 0
<
Y/,
é”MO

[Cong thtc 45]

Cung quy trinh nhu duoc thé hién trong vi du 1-(2) va vi du 6-(2) duoc lap lai dé

thu duge cac hop chat néu & dé& muc, ngoai trr la (R)-2-metylpyrolidin duogc thé béng
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2,2-dimetylpiperidin.

I1H NMR (600 MHz, CLOROFOM-d) & ppm 0,97 (s, 6 H), 1,60-1,66 (m, 2 H),
1,71-1,80 (m, 2 H), 1,90-1,98 (m, 2 H), 2,54 (t, J=7.1 Hz, 2 H), 2,76 (t, J=7,3 Hz, 2 H),
3,68-3,80 (m, 8 H), 4,16 (t, J=6,4 Hz, 2 H), 6,95-7,10 (m, 2 H), 7,53-7,58 (m, 2 H), 7,78
(s, 1 H), 8,13 (s, 1 H)

MS (ESI/APCI Kép) (Duong) m/z; 413(M+H)"

Vidu 11

Diéu ché N-tert-butyl-1-{4-[3-(2-metylpyrolidin-1-yl)propoxy]phenyl}-1H-
pyrazol-4-cacboxamit

(1) Diéu ché N-tert-butyl-1H-pyrazol-4-cacboxamit

[Cong thirc 46]

0 )Y\
= N
HN,
N

Cung quy trinh nhu duogc thé hién trong vi du 6-(1) duogc lap lai dé thu duoc céc
hop chét néu & dé muc, ngoai trir 1 morpholin dugc thé bang 2-metylpropan-2-amin.

(2) biéu ché 1-[3-(4-iodophenoxy)propyl]-2-metylpyrolidin

[Cong thuc 47]

Cung quy trinh nhu dwge thé hién trong vi du 1-(2) duge lap lai dé thu duoc cac
hop chit néu ¢ dé muc, ngoai trix 1a (R)-2-metylpyrolidin duoc thé bang 2-metylpyrolidin.
(3) Diéu ché N-tert-butyl-1-{4-[3-(2-metylpyrolidin-1-yl)propoxy]phenyl }-1H-

pyrazol-4-cacboxamit

[Cong thuc 48]

Sl
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Cung quy trinh nhu duogc thé hién trong vi du 1-(3) dugc lap lai dé thu duoc cac
hop chit néu & dé muc, ngoai trir 1a (2R)-1-[3-(4-10dophenoxy)propyl]-2-metylpyrolidin
dugc thé bang 1-[3-(4-iodophenoxy)propyl]-2-metylpyrolidin dugc thu dugc trong vi du
11-(2), va etyl este cta axit 1H-pyrazol-4-cacboxylic dugc thé bing N-tert-butyl-1H-
pyrazol-4-cacboxamit dugc thu dugc trong vi du 11-(1).

IH NMR (600 MHz, CLOROFOM-d) & ppm 1,11 (d, J=6,4 Hz, 3 H), 1,47 (s, 9
H), 1,75-1,82 (m, 1 H), 1,90-1,96 (m, 1 H), 1,98-2,15 (m, 2 H), 2,11-2,17 (m, 1 H), 2,20-
2,25 (m, 1 H), 2,29-2,36 (m, 1 H), 2,96-3,12 (m, 1 H), 3,17-3,21 (m, 1 H), 4,13-4,19 (m,
2 H), 5,63 (br. s., 1 H), 6,98 (d, J=9,2 Hz, 2 H), 7,55 (d, J=9,2 Hz, 2 H), 7,82 (s, 1 H),
8,21 (s, 1 H)

MS (ESI/APCI Kép) (Duong) m/z; 385(M+H)"
Vidu 12

Diédu ché N-tert-butyl-1 -{4-[3-(2,5-dimetylpyrolidin-1-yl)propoxy]phenyl}-1H-
pyrazol-4-cacboxamit

[COng thirc 49]

Cung quy trinh nhu duoc thé hién trong vi du 11-(2) va vi du 11-(3) dugc lap lai dé

thu dugc cac hop chit néu & dé& muc, ngoai trir 1a 2-metylpyrolidin dugc thé bang 2.5-
dimetylpyrolidin.

1H NMR (600 MHz, CLOROFOM-d) & ppm 1,11 (d, J=6,1 Hz, 6 H), 1,33-1,41
(m, 2 H), 1,47 (s, 9 H), 1,77-1,85 (m, 2 H), 1,91-2,14 (m, 2 H), 2,55-2,64 (m, 2 H), 2,73-
2,77 (m, 2 H), 4,14 (t, J=6,2 Hz, 2 H), 5,61 (s, 1 H), 6,97 (d, J=8,7 Hz, 2 H), 7,56 (d,
J=9,2Hz, 2 H), 7,82 (s, 1 H), 8,21 (s, 1 H)

MS (ESI/APCI Kép) (Duong) m/z; 399(M-+H)"
Vidu 13

-48-



21164

Piéu ché N-tert-butyl-1-[4-(3-pyrolidin-1 -ylpropoxy)phenyl]-1H-pyrazol-4-
cacboxamit

[Cong thirc 50]

@M‘)Q

Cung quy trinh nhu duoc thé hién trong vi du 11-(2) va vi du 11-(3) duoc lap lai dé
thu dugce cac hop chét néu & dé muc, ngoai trir la 2-metylpyrolidin dugc thé béng
pyrolidin.

IH NMR (600 MHz, CLOROFOM-d) & ppm 1,46 (s, 9 H), 1,76-1,81 (m, 4 H),
1,98-2,15 (m, 2 H), 2,49-2,56 (m, 4 H), 2,58-2,67 (m, 2 H), 4,15 (t, J=6,6 Hz, 2 H), 5,60
(s, 1 H), 6,92-7,11 (m, 2 H), 7,50-7,58 (m, 2 H), 7,81 (s, 1 H), 8,20 (s, 1 H)

MS (ESI/APCI Kép) (Duong) m/z; 371(M+H)"

Vidu 14

Piéu ché N-tert-butyl-1-{4-[3-(dietylamin)propoxy]phenyl }-1H-pyrazol-4-

cacboxamit

[Cong thirc 51]

" J T

(

Me

Cung quy trinh nhu dugc thé hién trong vi du 11-(2) va vi du 11-(3) duoc lap lai dé
thu dwoc cac hgp chit néu & dé muc, ngoai trir 1a 2-metylpyrolidin dugc thé bang
dietylamin.

I1H NMR (600 MHz, CLOROFOM-d) & ppm 2,55 (q, J=7,1 Hz, 4 H), 2,59-2,63
(m, 2 H), 4,15 (t, J=6,4 Hz, 2 H), 5,60 (s, 1 H), 6,97 (d, 2 H), 7,55 (d, ]=9,2 Hz, 2 H),
7,82 (s, 1 H), 8,20 (s, 1 H)

MS (ESI/APCI Kép) (Duong) m/z; 373(M+H)"
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Vidu 15

Pidu ché N-(4-flophenyl)-1-{4-[3 -(2-metylpyrolidin-1-yl)propoxy]phenyl}-1H-
pyrazol-4-cacboxamit

(1) Didu ché axit 1-{4- [3-(2-metylpyrolidin-1-yl)propoxy |phenyl} - 1 H-pyrazol-4-
cacboxylic hydroclorua

[Cong thtc 52]
0

K{/OH
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@/\/\o

Cung quy trinh nhu dugc thé hién trong vi du 1-(3) va vi du 2-(1) duoc lap lai dé
thu duogc cac hop chit néu & dé& muc, ngoai trir 1a (2R)-1-[3-(4-iodophenoxy)propyl]-2-
metylpyrolidin dugc thé bing 1-[3-(4-i0odophenoxy)propyl]-2-metylpyrolidin duoc thu
duoc trong vi du 11-(2).

(2) N-(4-Flophenyl)-1-{4-[3-(2-metylpyrolidin-1-yl)propoxy]phenyl}-1H-pyrazol-
4-cacboxamit

[Cong thirc 53]

O  H
V?N
Ny /” Q
N

Cung quy trinh nhu dugc thé hién trong vi du 2-(2) duogc lap lai dé thu duoc cac
hop chit néu ¢ dé& muc, ngoai trir 1a  1-(4-{3-[(2R)-2-metylpyrolidin-1-
yl]propoxy}phenyl)- 1H-pyrazol-4-cacboxylic axit hydroclorua dugc thé bang 1-{4-[3-(2-
metylpyrolidin-1-yl)propoxy|phenyl}-1H-pyrazol-4-cacboxylic axit hydroclorua duoc
thu duoc trong vi du 15-(1), va dung dich nuéc amoniac dugc thé béng 4-floanilin.

1H NMR (600 MHz, CLOROFOM-d) & ppm 1,10 (d, J=6,1 Hz, 3 H), 1,40-2,35
(m, 9 H), 2,97-3,13 (m, 1 H), 3,17-3,23 (m, 1 H), 4,15-4,12 (m, 2 H), 6,99-7,12 (m, 2 H),
7,15-7,20 (m, 2 H), 7,48 (s, 1H), 7,56-7,62 (m, 2 H), 8,10 (s, 1 H), 8,37 (s, 1 H)
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MS (ESI/APCI Kép) (Duong) m/z; 423(M+H)"
Vidu 16
Piéu ché N-(4-flophenyl)-1 -[4-(3-pyrolidin-1-ylpropoxy)phenyl]-1H-pyrazol-4-
cacboxamit

[Cong thuc 54]

238
g AT

Cung quy trinh nhu duoc thé hién trong vi du 1-(2), vi du 1-(3), vi du 2-(1) va vi du
15-(2) duoc lap lai dé thu duoc cac hop chit néu & dé muc, ngoai trir 1a 2-metylpyrolidin
duoc thé bang pyrolidin.

1H NMR (600 MHz, CLOROFOM-d) 3 ppm 1,77-1,83 (m, 4 H), 2,10-2,17 (m, 2
H), 2,52-2,58 (m, 4 H), 2,66 (t, J=7,6 Hz, 2 H), 4,17 (t, J=6,4 Hz, 2 H), 6,99 (d, J=9,2 Hz,
2 H), 7,16 (t, J=8,5 Hz, 2 H), 7,47 (s, 1H), 7,54-7,61 (m, 2 H), 7,58 (d, J=9,2 Hz, 2 H),
8,10 (s, 1 H), 8,37 (s, 1 H)

MS (ESI/APCI Kép) (Duong) m/z; 409(M+H)"
Vidu 17

Piéu ché N-(4-metylphenyl)-1-{4-[3-(2-metylpyrolidin-1-yl)propoxy]phenyl}-1H-
pyrazol-4-cacboxamit

[Cong thuc 55]

O  H

f{\yNZ 2
7

“N

Cung quy trinh nhu duoc thé hién trong vi du 15-(2) dugc lip lai dé thu duoc cac

hop chit néu & dé muc, ngoai trir 12 4-floanilin duoc thé bang 4-metylanilin.
IH NMR (600 MHz, CLOROFOM-d) & ppm 1,12 (br. s., 3 H), 1,46 (br. s., 1 H),
1,66-1,87 (m, 2 H), 1,89-2,39 (m, 9 H), 3,11 (br. s., 1 H), 3,21 (br. s., 1 H), 4,14-4,12 (m,
2 H), 7,10 (d, J=9,2 Hz, 2 H), 7,18 (d, J=8,3 Hz, 2 H), 7,42 (s, 1 H), 7,49 (d, J=8,3 Hz, 2
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H), 7,60 (d, J=9,2 Hz, 2 H), 7,99 (br. s., 1 H), 8,36 (s, 1 H)
MS (ESI/APCI Kép) (Duong) m/z; 419(M+H)"
Vidu 18 |
Piéu ché 4-flobenzylamit cua axit 1-{4-[3-(2-metylpyrolidin-1-yl)-propoxy]-
phenyl}-1H-pyrazol-4-cacboxylic
[Cong thic 56]
N

Syl

Cung quy trinh nhu dugc thé hién trong vi du 15-(2) dugc lap lai dé thu duoc cac
hop chét néu & d& muc, ngoai trir 1 4-floanilin dwoc thé bang 4-flobenzylamin.

IH NMR (600 MHz, CLOROFOM-d) & ppm 1,18 (d, J=6,1 Hz, 3 H), 1,41 (dddd,
J=12,5, 10,4, 8,7, 6,1 Hz, 1 H), 1,65-1,72 (m, 1 H), 1,73-1,82 (m, 1 H), 1,87-1,95 (m, 1
H), 1,95-2,15 (m, 2 H), 2,11 (q, J=9,2 Hz, 1 H), 2,16-2,22 (m, 1 H), 2,25-2,32 (m, 1 H),
2,94-3,11 (m, 1 H), 3,14-3,20 (m, 1 H), 4,12-4,19 (m, 2 H), 4,59 (d, J=6,1 Hz, 2 H), 6,15-
6,10 (m, 1 H), 6,95-6,99 (m, 2 H), 7,11-7,16 (m, 2 H), 7,30-7,35 (m, 2 H), 7,55 (d, J=9,2
Hz, 2 H), 7,88 (s, 1 H), 8,28 (s, 1 H)

MS (ESI/APCI Kép) (Duong) m/z; 437(M+H)"

Vidu 19

Diéu ché dimetylamit cua axit 1-{4-[3-(2-metylpyrolidin-1-yl)-propoxy]-phenyl }-
1H-pyrazol-4-cacboxylic

[Cong thic 57]

0 Me

/
N
\
Bt
N
% e
g

Cung quy trinh nhu dugc thé hién trong vi du 15-(2) dugc lap lai dé thu duoc cac

hop chét néu & dé muc, ngoai trir 1a 4-floanilin duoc thé béng dimetylamin.
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IH NMR (600 MHz, CLOROFOM-d) & ppm 1,18 (d, J=6,1 Hz, 3 H), 1,37-1,45

(m, 1 H), 1,64-1,72 (m, 1 H), 1,73-1,82 (m, 1 H), 1,87-1,95 (m, 1 H), 1,95-2,16 (m, 2 H),
2,11 (q, J=8,7 Hz, 1 H), 2,16-2,23 (m, 1 H), 2,25-2,33 (m, 1 H), 2,94-3,11 (m, 1 H), 3,13-
3,33 (m, 7 H), 4,12-4,19 (m, 2 H), 6,94-7,11 (m, 2 H), 7,54-7,59 (m, 2 H), 7,86 (s, 1 H),
8,17 (s, 1 H)

MS (ESI/APCI Kép) (Duong) m/z; 357(M+H)"
Vidu 20

Piéu ché bis-(2-hydroxyetyl)-amit cta axit 1-(4-{3-[(2R)-2-metylpyrolidin-1-
yl]propoxy } phenyl)-1H-pyrazol-4-cacboxylic

[Cong thic 58]

Cung quy trinh nhu dugc thé hién trong vi du 15-(2) dugc lap lai dé thu duogc cac
hop chét néu ¢ dé muc, ngoai trir 1a 4-floanilin dugc thé bang dietanolamin.
IH NMR (600 MHz, CLOROFOM-d) & ppm 1,19 (d, J=6,1 Hz, 3 H), 1,37-1,47
(m, 1 H), 1,65-1,83 (m, 4 H), 1,87-2,16 (m, 3 H), 2,12 (q, J=9,1 Hz, 1 H), 2,16-2,23 (m, 1
H), 2,26-2,36 (m, 1 H), 2,94-3,12 (m, 1 H), 3,13-3,21 (m, 1 H), 3,70 (br. s., 4 H), 3,83-
4,18 (m, 6 H), 6,90-6,99 (m, 2 H), 7,50-7,56 (m, 2 H), 7,99 (s, 1 H), 8,32 (s, 1 H)
MS (ESI/APCI Kép) (Duong) m/z; 417(M+H)"
Vidu 21
Diéu ché azetidin-1-yl-(1-{4-[3-(2-metylpyrolidin-1-yl)propoxy]phenyl }- 1 H-
pyrazol-4-yl)metanon

[Cong thitc 59]
3o
Me N\N/
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Cung quy trinh nhu duogc thé hién trong vi du 15-(2) duoc lap lai dé thu dugc cac
hop chét néu & dé muc, ngoai trir 1a 4-floanilin dugc thé bang xyclobutylamin.
1H NMR (600 MHz, CLOROFOM-d) & ppm 1,18 (d, J=6,1 Hz, 3 H), 1,37-1,45
(m, 1 H), 1,65-1,72 (m, 1 H), 1,73-1,81 (m, 1 H), 1,88-1,95 (m, 1 H), 1,95-2,15 (m, 2 H),
2,10 (q,J=8,9 Hz, 1 H), 2,17-2,22 (m, 1 H), 2,25-2,32 (m, 1 H), 2,36-2,43 (m, 2 H), 2,94-
3,11 (m, 1 H), 3,17 (td, J=8,6, 2,5 Hz, 1 Hj, 4,12-4,19 (m, 2 H), 4,17-4,24 (m, 2 H), 4,41-
4,48 (m, 2 H), 6,95-6,99 (m, 2 H), 7,54-7,58 (m, 2 H), 7,85 (s, 1 H), 8,22 (s, 1 H)
MS (ESI/APCI Kép) (Duong) m/z; 369(M+H)"
Vidu 22
Diéu ché 4-[(3,3-diflopyrolidin-1-yl)cacbonyl]-1-(4-{3-[(2R)-2-metylpyrolidin-1-
yl]propoxy } phenyl)-1H-pyrazol
[Cong thirc 60]
F
o
"N
Me N/\/\OJ@/

Cung quy trinh nhu dugc thé hién trong vi du 2-(2) dugc ldp lai dé thu duoc cac
hop chit néu ¢ dé muc, ngoai trir 1a dung dich nudc amoniac dugc thé béng 3,3-
diflopyrolidin.
IH NMR (600 MHz, CLOROFOM-d) & ppm 1,10 (d, J=6,1 Hz, 3 H), 1,38-1,48
(m, 1 H), 1,65-1,84 (m, 2 H), 1,88-1,96 (m, 1 H), 1,97-2,17 (m, 2 H), 2,19-2,16 (m, 1 H),
2,17-2,25 (m, 1 H), 2,27-2,35 (m, 1 H), 2,39-2,56 (m, 2 H), 2,95-3,13 (m, 1 H), 3,14-3,23
(m, 1 H), 3,87-4,14 (m, 6 H), 6,99 (d, J=9,2 Hz, 2 H), 7,58 (d, J=9,2 Hz, 2 H), 7,92 (br. s.,
1 H), 8,26 (br. s., 1 H)
MS (ESI/APCI Kép) (Duong) m/z; 419(M+H)"
Vi du 23
Diéu ché (4-flophenyl)[1-(4-{3-[(2R)-2-metylpyrolidin-1-yl]propoxy } phenyl)-1H-
pyrazol-4-yl]metanon

(1) Piéu ché metoxymetylamit cta axit 1-(4-{3-[(2R)-2-metylpyrolidin-1-
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yl]propoxy } phenyl)-1H-pyrazol-4-cacboxylic
[Cong thac 61]
o p—Me

N\
Me

—

N\/

d/\/\o

Cung quy trinh nhu dugc thé hién trong vi du 2-(2) duoc lip lai dé thu duoc cac
hop chit néu & dé muc, ngoai trr la dung dich nudc amoniac dugc thé béng N,O-
dimetylhydroxylamin.

(2) DPiéu ché (4-flophenyl)[1-(4-{3-[(2R)-2-metylpyrolidin-1-yl]propoxy } phenyl)-
IH-pyrazol-4-yljmetanon

[Cong thuc 62]
;@F

Dung dich chtra 4-flophenylmagié bromua trong tetrahydrofuran (1,1 M, 4,1mL)
dugc bd sung nho giot trong bé d4 vao dung dich chira metoxymetylamit cia axit 1-(4-
{3-[(2ZR)-2-metylpyrolidin-1-yl]propoxy } phenyl)-1H-pyrazol-4-cacboxylic ~ duoc thu
duge trong vi du 23-(1) (0,25g) trong tetrahydrofuran (3mL), va khudy ¢ nhiét do trong
phong trong thoi gian 2 gio. Hon hop phan tng duoc lam lodng voi dung dich nudc
amoni clorua bao hoa va chiét véi clorofom. Lép hitu co duoc 1am kho qua natri sulfat va
cd dudi ap suét giam, va cin thu dugce duoc tinh ché béng sdc ky cot trén silicagel kiéu
NH (dung mdi rira gidi: hexan:etyl axetat = 5:1 dén 4:1) va sic ky cot trén silicagel (dung
moi rira gidi: clorofom:metanol = 95:5) dé thu dugc cac hop chit néu ¢ dé muc (0,1 lg)
dudi dang chat rdn mau xanh nhat.

IH NMR (600 MHz, CLOROFOM-d) & ppm 1,10 (d, J=6,1 Hz, 3 H), 1,39-1,47
(m, 1 H), 1,64-1,84 (m, 2 H), 1,90-1,96 (m, 1 H), 1,99-2,16 (m, 2 H), 2,12-2,21 (m, 1 H),
2,24 (s, 1 H), 2,34 (s, 1 H), 2,97-3,13 (m, 1 H), 3,17-3,23 (m, 1 H), 4,14-4,10 (m, 2 H),
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7,10 (d, J=9,2 Hz, 2 H), 7,17-7,22 (m, 2 H), 7,61 (d, J=9,2 Hz, 2 H), 7,93 (dd, J=8,7, 5,5
Hz, 2 H), 8,18 (s, 1 H), 8,34 (s, 1 H)
MS (ESI/APCI Kép) (Duong) m/z; 408(M+H)"
Vi du 24
Piéu ché [1-(4-{3-[(2R)-2-metylpyrolidin-1-yl]propoxy} phenyl)-1H-pyrazol-4-
yl](phenyl)metanon

[Cong thuc 63]
o)

—

V

CN/\/\O

Cung quy trinh nhu duoc thé hién trong vi du 23-(2) duoc lap lai dé thu duoc cac
hop chit néu & dé muc, ngoai trir 14 4-flophenylmagié bromua duogc thé béng
phenylmagié bromua.

1H NMR (600 MHz, CLOROFOM-d) 8 ppm 1,19 (d, J=6,4 Hz, 3 H), 1,38-1,45
(m, 1 H), 1,64-1,73 (m, 1 H), 1,74-1,81 (m, 1 H), 1,87-2,17 (m, 3 H), 2,11 (q, J=9,1 Hz, 1
H), 2,18-2,23 (m, 1 H), 2,27-2,32 (m, 1 H), 2,96-3,11 (m, 1 H), 3,15-3,19 (m, 1 H), 4,14-
4,10 (m, 2 H), 7,10 (d, J=9,2 Hz, 2 H), 7,49-7,53 (m, 2 H), 7,57-7,63 (m, 3 H), 7,89 (d,
J=6,9 Hz, 2 H), §,11 (s, 1 H), 8,35 (s, 1 H)

MS (ESI/APCI Kép) (Duong) m/z; 390(M+H)"
Vidu 25

Diéu ché (1-{4- [3-(2-metylpyrolidin-1-yl)propoxy]phenyl}-1H-pyrazol-4-
yD)(pyridin-2-yl)metanon

(1) biéu ché (1H-pyrazol-4-yl)-pyridin-2-ylmetanon

[Cong thic 64]

0 \;}

—

Y
HN\N

Dung dich chira n-butyllithi trong hexan (2,6 M, 4,8mL) dugc bd sung nho giot ¢
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nhiét do -10°C vao dung dich chtra 4-iodopyrazol (1,1g) trong tetrahydrofuran (10mL),
va khudy & nhiét do trong phong trong thoi gian 1 gid. Hon hop phan ung duge lam
nguodi dén nhiét d6 -10°C va etyl picolinat (0,86g) duoc bd sung vao do, tiép theo 1a
khudy & nhiét d6 trong phong trong thoi gian 1,5 gid. Hon hop phan tng duogc lam loang
v6i dung dich nuéc amoni clorua bao hoa va chiét véi dietyl ete. Lép hitu co dugc ria
v6i nude mudi, 1am khé qua natri sulfat va ¢6 dudi 4p sudt giam. Cin thu duge duoc tinh
ché bang sic ky cot trén silicagel kiéu NH (dung moi rira giai: hexan:etyl axetat = 1:1 dén
1:2) d thu dugc cac hgp chét néu & dé muc (0,190g) dudi dang chét ran khong mau.

(2) Diéu ché (1-{4-[3-(2-metylpyrolidin-1-yl)propoxy|phenyl} -1 H-pyrazol-4-
yD)(pyridin-2-yl)metanon

[Cong thuc 65]

Cung quy trinh nhu duoc thé hién trong vi du 1-(3) duoc lap lai dé thu duoc cac
hop chit néu ¢ dé muc, ngoai trir 1a (2R)-1-[3-(4-iodophenoxy)propyl]-2-metylpyrolidin
duge thé bang 1-[3-(4-iodophenoxy)propyl]-2-metylpyrolidin dugc thu duoc trong vi du
11-(2), va etyl este cta axit 1H-pyrazol-4-cacboxylic duoc thé bing (1H-pyrazol-4-yl)-
pyridin-2-ylmetanon duoc thu dugc trong vi du 25-(1).

1H NMR (600 MHz, CLOROFOM-d) & ppm 1,19 (d, J=6,4 Hz, 3 H), 1,38-1,45
(m, 1 H), 1,63-1,72 (m, 1 H), 1,74-1,82 (m, 1 H), 1,89-1,96 (m, 1 H), 1,97-2,15 (m, 2 H),
2,19-2,14 (m, 1 H), 2,17-2,24 (m, 1 H), 2,27-2,33 (m, 1 H), 2,94-3,11 (m, 1 H), 3,16-3,20
(m, 1 H), 4,14-4,10 (m, 2 H), 7,10 (d, J=8,7 Hz, 2 H), 7,48-7,51 (m, 1 H), 7,65 (d, J=8,7
Hz, 2 H), 7,87-7,91 (m, 1 H), 8,18-8,20 (m, 1 H), 8,54 (s, 1 H), 8,74-8,76 (m, 1 H), 9,14
(s, 1 H)

MS (ESI/APCI Kép) (Duong) m/z; 391(M+H)"
Vidu 26

Diéu ché [1-(4-{3-[(2R)-2-metylpyrolidin-1-yl]propoxy} phenyl)-1H-pyrazol-4-
yl](pyridin-4-yl)metanon

[Cdng thic 66]
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Cung quy trinh nhu dugc thé hién trong vi du 25-(1) va vi du 25-(2) duoc lap lai dé
thu dugc céc hop chit néu & dé muc, ngoai trir 1a etyl picolinat dugc thé bang etyl
isonicotinat, va 1-[3-(4-iodophenoxy)propyl]-2-metylpyrolidin dugc thé bang (2R)-1-[3-
(4-iodophenoxy)propyl]-2-metylpyrolidin dugc thu dugc trong vi du 1-(2).

I1H NMR (600 MHz, CLOROFOM-d) & ppm 1,18 (d, J=6,1 Hz, 3 H), 1,38-1,44
(m, 1 H), 1,65-1,72 (m, 1 H), 1,73-1,81 (m, 1 H), 1,88-1,95 (m, 1 H), 1,96-2,15 (m, 2 H),
2,11 (q,J=9,1 Hz, 1 H), 2,17-2,23 (m, 1 H), 2,26-2,32 (m, 1 H), 2,95-3,11 (m, 1 H), 3,17
(td, J=8.5, 2,8 Hz, 1 H), 4,14-4,10 (m, 2 H), 7,10 (d, J=9,2 Hz, 2 H), 7,60 (d, J=9,2 Hz, 2
H), 7,67 (d, J=6,1 Hz, 2 H), 8,10 (s, 1 H), 8,35 (s, 1 H), 8,83 (d, J=6,1 Hz, 2 H)

MS (ESI/APCI Kép) (Duong) m/z; 391(M+H)"
Vidu 27

Diéu ché 1-[1-(4-{3-[(2R)-2-metylpyrolidin-1-yl]propoxy } phenyl)-1H-pyrazol-4-
yl]etanon

[Cong thirc 67]

0

//z—Me
- V,

Cung quy trinh nhu dugc thé hién trong vi du 23-(2) dugc lap lai dé thu duoc cac
hop chét néu & dé& muc, ngoai trir 1a 4-flophenylmagié bromua dugc thé bang metylmagié
iodua.

IH NMR (600 MHz, CLOROFOM-d) 8 ppm 1,18 (d, J=6,1 Hz, 3 H), 1,38-1,45
(m, 1 H), 1,64-1,72 (m, 1 H), 1,74-1,81 (m, 1 H), 1,88-1,94 (m, 1 H), 1,96-2,14 (m, 2 H),
2,18-2,14 (m, 1 H), 2,17-2,23 (m, 1 H), 2,26-2,32 (m, 1 H), 2,48 (s, 3 H), 2,95-3,10 (m, 1
H), 3,15-3,19 (m, 1 H), 4,13-4,19 (m, 2 H), 6,99 (d, J=9,2 Hz, 2 H), 7,58 (d, J=9,2 Hz, 2
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H), 8,15 (s, 1 H), 8,28 (s, 1 H)
MS (ESI/APCI Kép) (Duong) m/z; 328(M+H)"
Vidu 28 ‘
Diéu ché 1-(4-{3-[(2R)-2-metylpyrolidin-1-yl]propoxy } phenyl)-4-nitro-1H-pyrazol
[Cong thuc 68]

NO

—

N< %

2

Cung quy trinh nhu dugc thé hién trong vi du 1-(3) dugc lap lai dé thu duoc cac
hop chét néu & dé muc, ngoai trir 1a etyl este cta axit 1H-pyrazol-4-cacboxylic dugc thé
bang 4-nitro-1H-pyrazol.

IH NMR (600 MHz, CLOROFOM-d) 6 ppm 1,18 (d, J=6,1 Hz, 3 H), 1,36-1,47
(m, 1 H), 1,65-1,83 (m, 2 H), 1,87-1,95 (m, 1 H), 1,96-2,16 (m, 2 H), 2,11 (q, J=9,1 Hz, 1
H), 2,16-2,24 (m, 1 H), 2,25-2,33 (m, 1 H), 2,91-3,13 (m, 1 H), 3,12-3,23 (m, 1 H), 4,12-
4,13 (m, 2 H), 6,96-7,17 (m, 2 H), 7,53-7,63 (m, 2 H), 8,23 (s, 1 H), 8,51 (s, 1 H)

MS (ESI/APCI Kép) (Duong) m/z; 331(M+H)"
Vidu 29

Diéu ché 4-clo-N-[1-(4-{ 3-[(2R)-2-metylpyrolidin-1-yl|propoxy} phenyl)-1H-
pyrazol-4-yl]butylamit

(1) bidu ché 1-(4-{3-[(2R)-2-metylpyrolidin-1-yl]propoxy } phenyl)-1H-pyrazol-4-
ylamin

[Cong thirc 69]

NH,
o

Paladi 10% trén cacbon (0,167g) dugc bd sung vao dung dich chua 1-(4-{3-[(2R)-
2-metylpyrolidin-1-yl]propoxy } phenyl)-4-nitro-1H-pyrazol dugc thu dugc trong vi du 28
(0,67g) trong metanol (10mL), va duge khudy trong khi quyén hydro & nhiét do trong
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phong trong thoi gian 4 gio. Hon hop phan tng duoc loc qua xelit, va dich loc duge co
dudi ap suét giam. Cin thu duoc dugc tinh ché béng sdc ky cot trén silicagel kiéu NH
(dung mdi rira gidi: hexan:etyl axetat = 3:1 dén 1:1) dé thu dwoc cac hop chit néu & dé
muc (0,258g) dudi dang chét rdn mau vang.

(2) Diéu ché 4-clo-N-[1-(4-{3-[(2R)-2-metylpyrolidin-1-yl]propoxy} phenyl)-1H-
pyrazol-4-yl]butylamit

[Cong thuc 70]

4-clobutyryl clorua (0,132g) dwgc bd sung vao dung dich chira 1-(4-{3-[(2R)-2-
metylpyrolidin-1-yl]propoxy }phenyl)-1H-pyrazol-4-ylamin dugc thu duogc trong vi du
29-(1) (0,256g) va pyridin (0,135g) trong clorofom (2,6mL), va khudy & nhiét do trong
phong trong thoi gian 30 phat. Hon hop phan ting duoc lam lodng véi dung dich nudc
amoni clorua bdo hoa va chiét véi clorofom. Lép hitu co duge rira véi nude va nude
mubi, lam kho qua natri sulfat va c6 duéi ap suat giam dé thu dwoc cac hop chit néu & dé
muc (0,224g) duéi dang mau vang nhat chét ran.
1H NMR (600 MHz, DMSO-d¢) 6 ppm 1,36 (d, J=6,4 Hz, 3 H), 1,54-1,67 (m, 1
H), 1,82-2,21 (m, 6 H), 2,30-2,52 (m, 3 H), 2,97-3,13 (m, 2 H), 3,33-3,45 (m, 2 H), 3,52-
3,72 (m, 3 H), 4,10-4,16 (m, 2 H), 7,12 (d, J=9,2 Hz, 2 H), 7,54-7,74 (m, 3 H), 8,42 (s, 1
H), 10,19 (s, 1 H)
MS (ESI/APCI Kép) (Duong) m/z; 405(M+H)"
Vidu 30
Diéu ché 1 -[1-(4-{3-[(2R)-2-metylpyrolidin-1-yl]propoxy } phenyl)- 1 H-pyrazol-4-
yl]pyrolidin-2-on
[Cong thuc 71]
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Natri hydrua (55% trong dau khoang, 0,111g) duoc bd sung vao hdn dich chta 4-
clo-N-[1-(4-{3-[(2R)-2-metylpyrolidin-1-yl]propoxy } phenyl)-1H-pyrazol-4-yl]butylamit
duoc thu dugc trong vi du 29-(2) (0,224¢) trong tetrahydrofuran (2,1mL), va khudy &
nhiét do trong phong trong thoi gian 30 phut. Hon hop phan tng dugce lam lodng voi
nuée va chiét véi clorofom. Lép hitu co duoc rira voi nuée mudi, lam kho qua natri
sulfat va c6 dudi ap suét giam. Can thu duoc duoc tinh ché béng kiéu NH sic ky cot trén
silicagel (dung mdi ria giai: clorofom:metanol = 100:1), va tinh thé thu dwoc duoc rira
véi diisopropyl ete dé thu duge cac hop chit néu & dé muc (0,127g) dudi dang mau vang
nhat chét ran.

IH NMR (600 MHz, CLOROFOM-d) é ppm 1,19 (d, J=6,4 Hz, 3 H), 1,36-1,46
(m, 1 H), 1,64-1,84 (m, 2 H), 1,87-2,17 (m, 3 H), 2,17-2,16 (m, 1 H), 2,16-2,33 (m, 4 H),
2,57 (t, J=8,1 Hz, 2 H), 2,94-3,12 (m, 1 H), 3,13-3,22 (m, 1 H), 3,80 (t, J=7,3 Hz, 2 H),
4,10-4,19 (m, 2 H), 6,92-6,99 (m, 2 H), 7,54-7,61 (m, 2 H), 7,65 (s, 1 H), 8,43 (s, 1 H)
MS (ESI/APCI Kép) (Duong) m/z; 369(M+H)*
Vidu 31

Piéu ché 1-[1 -(4-{3-[(25)-2-metylpyrolidin-1-yl]propoxy } phenyl)-1H-pyrazol-4-
yl]pyrolidin-2-on

[Cong thue 72]

Cung quy trinh nhu duge thé hién trong vi du 28, vi du 29-(1), vidu 29-(2) va vi du
30 dugc lap lai dé thu duge cac hop chit néu & dé muc, ngoai trir 1a (2R)-1-[3-(4-

iodophenoxy)propyl]-2-metylpyrolidin dugc thé bing (2S)-1-[3-(4-iodophenoxy)propyl]-
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2-metylpyrolidin dugc thu dugc trong vi du 4-(1).

I1H NMR (600 MHz, CLOROFOM-d) 6 ppm 1,19 (d, J=6,4 Hz, 3 H), 1,36-1,46
(m, 1 H), 1,64-1,84 (m, 2 H), 1,87-2,17 (m, 3 H), 2,17-2,16 (m, 1 H), 2,16-2,33 (m, 4 H),
2,57 (t,J=8,1 Hz, 2 H), 2,94-3,12 (m, 1 H), 3,13-3,22 (m, 1 H), 3,80 (t, J=7,3 Hz, 2 H),
4,10-4,19 (m, 2 H), 6,92-6,99 (m, 2 H), 7,54-7,61 (m, 2 H), 7,65 (s, 1 H), 8,43 (s, 1 H)

MS (ESI/APCI Kép) (Duong) m/z; 369(M~+H)"
Vidu 32

Diéu ché 1-{1-[4-(3-pyrolidin-1-ylpropoxy)phenyl]- 1H-pyrazol-4-yl}pyrolidin-2-

on

[Cong thic 73]

Cung quy trinh nhu dugc thé hién trong vi du 1-(2), vi du 28, vi du 29-(1), vi du 29-
(2) va vi du 30 dugc lap lai dé thu duoc cac hop chit néu & dé muc, ngoai trur la 2-
metylpyrolidin durgc thé bang pyrolidin.
1H NMR (600 MHz, CLOROFOM-d) & ppm 1,72-1,82 (m, 4 H), 2,12 (q, J=6,9
Hz, 2 H), 2,19-2,28 (m, 2 H), 2,47-2,66 (m, 8 H), 3,76-3,84 (m, 2 H), 4,16 (t, J=6,4 Hz, 2
H), 6,96 (d, J=9.,2 Hz, 2 H), 7,58 (d, J=9,2 Hz, 2 H), 7,65 (s, 1 H), 8,44 (s, 1 H)
MS (ESI/APCI Kép) (Duong) m/z; 355(M+H)"
Vidu 33
Piéu ché 2-cloetyl este cua axit (1-{4-[3-(2-metylpyrolidin-1-yl)propoxy]phenyl }-
1H-pyrazol-4-yl)cacbamic
[Cong thirc 74]
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Cung quy trinh nhu duoc thé hién trong vi du 29-(2) duoc lap lai dé thu dwoc cac
hop chit néu & dé muc, ngoai trir 13 4-clobutyryl clorua duoc thé bang 2-cloetyl
clorofomat.

1H NMR (600 MHz, CLOROFOM-d) 6 ppm 1,91-2,38 (m, 7 H), 2,49-3,51 (m, 4
H), 3,67-3,97 (m, 4 H), 4,12-4,16 (m, 2 H), 4,36-4,51 (m, 3 H), 6,70 (s, 1 H), 6,87-6,97
(m, 2 H), 7,51-7,61 (m, 3 H), 8,19 (s, 1 H)

MS (ESI/APCI Kép) (Duong) m/z; 407(M-+H)"
Vidu 34

Piéu ché 3-(1-{4-[3-(2-metylpyrolidin-1-yl)propoxy|phenyl}-1H-pyrazol-4-yl)-1,3-
oxazolidin-2-on

[Cong thuc 75]

o:{::/

N V.
%

Cung quy trinh nhu duoc thé hién trong vi du 30 duogc ldp lai dé thu duogc cac hop
chit néu & dé& muc, ngoai trir la 4-clo-N-[1-(4-{3-[(2R)-2-metylpyrolidin-1-
yl]propoxy } phenyl)- 1H-pyrazol-4-yl]butylamit dugc thé bang 2-cloetyl este cia axit (1-
{4-[3-(2-metylpyrolidin-1-yl)propoxy]phenyl}-1H-pyrazol-4-yl)cacbamic dugc thu duoc
trong vi du 33.

IH NMR (600 MHz, CLOROFOM-d) & ppm 1,18 (d, J=6,1 Hz, 3 H), 1,37-1,45
(m, 1 H), 1,64-1,82 (m, 2 H), 1,87-2,15 (m, 3 H), 2,11 (q, J=8,9 Hz, 1 H), 2,16-2,23 (m, 1
H), 2,25-2,32 (m, 1 H), 2,94-3,11 (m, 1 H), 3,14-3,20 (m, 1 H), 3,97-4,18 (m, 4 H), 4,52-
4,57 (m, 2 H), 6,93-6,98 (m, 2 H), 7,54-7,57 (m, 2 H), 7,59 (s, 1 H), 8,18 (s, 1 H)

MS (ESI/APCI kép) (Duong) m/z; 371(M+H)"
Vidu 35

Piéu ché 5-clopentanoyl axit (1-{4-[3-(2-metylpyrolidin-1-yl)propoxy]phenyl}-1H-
pyrazol-4-yl)amit

[Cong thac 76]
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Cung quy trinh nhu dugc thé hién trong vi du 29-(2) duoc lap lai dé thu duoc cac
hop chét néu & dé muc, ngoai trir 1a 4-clobutyryl clorua duoc thé bang 5-clovaleryl clorua.
I1H NMR (600 MHz, DMSO-d¢) 6 ppm 1,28-1,42 (m, 3 H), 1,54-1,79 (m, 5 H),
1,83-2,32 (m, 7 H), 3,16 (br. s., 2 H), 3,24-3,48 (m, 2 H), 3,54-3,68 (m, 3 H), 4,14 (br. s.,
2 H), 7,11 (d, J=9,2 Hz, 2 H), 7,60-7,74 (m, 3 H), 8,39 (s, 1 H), 10,19 (s, 1 H)
MS (ESI) (Duong) m/z; 419(M+H)"
Vidu 36
Diéu ché 1-(1-{4-[3-(2-metylpyrolidin-1-yl)propoxy|phenyl}-1H-pyrazol-4-
yl)piperidin-2-on
[Cong thirc 77]

Cung quy trinh nhu dugc thé hién trong vi du 30 duogc lap lai dé thu duoc cac hop
chit néu & dé& muc, ngoai tru la 4-clo-N-[1-(4-{3-[(2R)-2-metylpyrolidin-1-
yl]propoxy }phenyl)-1H-pyrazol-4-yl]butylamit dugc thé bang 5-clopentanoyl axit (1-{4-
[3-(2-metylpyrolidin-1-yl)propoxy]phenyl}-1H-pyrazol-4-yl)amit dugc thu duoc trong vi
du 35.

IH NMR (600 MHz, CLOROFOM-d) & ppm 1,18 (d, J=6,1 Hz, 3 H), 1,36-1,45
(m, 1 H), 1,63-1,82 (m, 2 H), 1,85-2,15 (m, 7 H), 2,10 (q, J=8,9 Hz, 1 H), 2,16-2,22 (m, 1
H), 2,24-2,32 (m, 1 H), 2,58 (t, ]=6,6 Hz, 2 H), 2,94-3,11 (m, 1 H), 3,14-3,20 (m, 1 H),
3,72 (t, J=6,2 Hz, 2 H), 4,10-4,18 (m, 2 H), 6,95 (d, J=8,7 Hz, 2 H), 7,54-7,59 (m, 2 H),
7,70 (s, 1 H), 8,49 (s, 1 H)

MS (ESI/APCI Kép) (Duong) m/z; 383(M+H)"
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Vidu 37
Didu ché N-[1-(4-{3-[(2R)-2-metylpyrolidin-1 -yl]propoxy } phenyl)-1H-pyrazol-4-
yl]axetamit

[Cong thirc 78]

Cung quy trinh nhu dugc thé hién trong vi du 29-(2) dugc lap lai dé thu duoc cac
hop chat néu & dé muc, ngoai trir la 4-clobutyryl clorua dugc thé bang axetyl clorua.

IH NMR (600 MHz, CLOROFOM-d) & ppm 1,19 (d, J=6,1 Hz, 3 H), 1,38-1,47 (m,
1 H), 1,64-1,73 (m, 1 H), 1,74-1,83 (m, 1 H), 1,88-2,16 (m, 3 H), 2,12 (q, J=8,9 Hz, 1 H),
2,15-2,24 (m, 4 H), 2,26-2,33 (m, 1 H), 2,95-3,12 (m, 1 H), 3,18 (td, J=8,6, 2,5 Hz, 1 H),
4,11-4,19 (m, 2 H), 6,96 (d, J=9,2 Hz, 2 H), 7,18 (s, 1 H), 7,55 (d, J=2,3 Hz, 2 H), 7,57 (s,
1 H), 8,37 (s, 1 H)

MS (ESI/APCI Kép) (Duong) m/z; 343(M+H)"
Vidu 38

Piéu ché N-metyl-N-[1-(4-{3-[(2R)-2-metylpyrolidin-1-yl]propoxy } phenyl)-1H-
pyrazol-4-yl]axetamit

[Cong thirc 79]

Natri hydrua (55% trong dau khoang, 0,148g) dugc bd sung vao dung dich chira N-
[1-(4-{3-[(2R)-2-metylpyrolidin-1-yl]propoxy } phenyl)-1H-pyrazol-4-ylJaxetamit ~ duoc
thu dugc trong vi du 37 (0,34g) trong tetrahydrofuran (3,5mL), va sau d6, iodometan
(0,225g) duge bd sung nhoé giot trong khi 1am lanh bang da, tiép theo la khudy & nhiét do

trong phong trong thoi gian 1,5 gio. Hon hgp phan tng dugc 1am lodng v6i nudce va chiét
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v6i etyl axetat. Lop hitu co duoc rira véi nuéc va nude mudi, lam khod qua natri sulfat va
¢d dudi ap suat giam. Can thu duoc dugc tinh ché bang kiéu NH sic ky cot trén silicagel
(dung moi rira giai: etyl axetat:hexan = 1:1 — etyl axetat), va tinh thé thu duoc dugc ria
v6i diisopropyl ete dé thu duoc cac hop chét néu & dé muc (0,187g) dudi dang chét rén
mau tréng.
1H NMR (600 MHz, CLOROFOM-d) 6 ppm 1,18 (d, J=6,1 Hz, 3 H), 1,37-1,47

(m, 1 H), 1,60-1,83 (m, 2 H), 1,86-2,17 (m, 5 H), 2,17-2,15 (m, 1 H), 2,16-2,24 (m, 1 H),
2,25-2,34 (m, 2 H), 2,93-3,13 (m, 1 H), 3,14-3,21 (m, 1 H), 3,24 (s, 2 H), 3,40 (s, 1 H),
4,10-4,10 (m, 2 H), 6,92-7,11 (m, 2 H), 7,50-7,60 (m, 8/3 H), 7,66 (s, 1/3 H), 7,77 (s, 2/3
H), 8,42 (s, 1/3 H)

MS (ESI/APCI Kép) (Duong) m/z; 357(M+H)"
Vidu 39

Pidu ché N-etyl-N-(1-{4-[3 -(2-metylpyrolidin-1-yl)propoxy |phenyl}-1H-pyrazol-
4-yl)axetamit

[Cong thuc 80]

Cung quy trinh nhu dugc thé hién trong vi du 38 dugc lap lai dé thu duoc cac hop
chit néu & dé muc, ngoai trir 12 iodometan duge thé bang iodoetan.

1H NMR (600 MHz, CLOROFOM-d) & ppm 1,10 (d, J=6,1 Hz, 3 H), 1,15 (t, J=7,1
Hz, 3 H-5/6), 1,24-1,32 (m, 1 H), 1,34 (t, ]=7,3 Hz, 3 H-1/6), 1,38-1,46 (m, 1 H), 1,66-
1,74 (m, 1 H), 1,74-1,83 (m, 1 H), 1,89-2,34 (m, 8 H), 2,30 (s, 1 H), 2,96-3,13 (m, 1 H),
3,19 (td, J=8,6, 2,5 Hz, 1 H), 3,69 (q, J=6,9 Hz, 2 H-5/6), 3,78 (q, J=7,1 Hz, 2 H-1/6),
4,13-4,11 (m, 2 H), 6,95-7,11 (m, 2 H), 7,54-7,65 (m, 3 H), 7,77 (s, 1 H-5/6), 8,41 (s, 1
H-1/6)

MS (ESI/APCI Kép) (Duong) m/z; 371(M+H)"
Vidu 40
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Diéu ché 4-xyano-N-(1-{4-[3-(2-metylpyrolidin-1-yl)propoxy]phenyl}-1H-pyrazol-
4-yl)benzamit
[Cong thirc 81]

Cung quy trinh nhu duogc thé hién trong vi du 29-(2) duoc lap lai dé thu duoc cac
hop chit néu ¢ dé muc, ngoai trir 1a 4-clobutyryl clorua dugc thé bang 4-xyanobenzoyl
clorua.

1H NMR (600 MHz, CLOROFOM-d) & ppm 1,10 (d, J=6,1 Hz, 3 H), 1,38-1,47 (m,
1 H), 1,66-1,74 (m, 1 H), 1,74-1,83 (m, 1 H), 1,89-2,16 (m, 3 H), 2,12 (q, J=8,7 Hz, 1 H),
2,19-2,24 (m, 1 H), 2,27-2,33 (m, 1 H), 2,96-3,12 (m, 1 H), 3,18 (td, J=8,7, 2,8 Hz, 1 H),
4,13-4,11 (m, 2 H), 6,99 (d, J=9,2 Hz, 2 H), 7,60 (d, J=9,2 Hz, 2 H), 7,72 (s, 1 H), 7,81 (d,
J=8,3 Hz, 2 H), 7,92 (s, 1 H), 7,99 (d, J=8,7 Hz, 2 H), 8,55 (s, 1 H)

MS (ESI/APCI Kép) (Duong) m/z; 430(M+H)"

Vidu 4l

Piéu ché 4-metoxy-N-(1-{4-[3 -(2-metylpyrolidin-1-yl)propoxy|phenyl }-1H-

pyrazol-4-yl)benzamit
[Cong thirc 82]

Cung quy trinh nhu duge thé hién trong vi du 29-(2) duoc lap lai dé thu duogc cac
hop chat néu & d& muc, ngoai trir 1a 4-clobutyryl clorua duogc thé bang 4-metoxybenzoyl
clorua.

IH NMR (600 MHz, CLOROFOM-d) & ppm 1,10 (d, J=6,1 Hz, 3 H), 1,39-1,46
(m, 1 H), 1,65-1,82 (m, 2 H), 1,89-2,16 (m, 3 H), 2,12 (q, J=8,7 Hz, 1 H), 2,18-2,24 (m, 1
H), 2,27-2,33 (m, 1 H), 2,96-3,12 (m, 1 H), 3,19 (td, J=8,6, 2,5 Hz, 1 H), 3,88 (s, 3 H),
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4,13-4,10 (m, 2 H), 6,96-7,11 (m, 4 H), 7,60 (d, J=9,2 Hz, 2 H), 7,69 (s, 1 H), 7,74 (s, 1
H), 7,85 (d, J=8,7 Hz, 2 H), 8,55 (s, 1 H)
MS (ESI/APCI Kép) (Duong) m/z; 435(M+H)"
Vi du 42
Pidu ché 4-hydroxy-N-[1-(4-{3-[(2R)-2-metylpyrolidin-1-yl]propoxy } phenyl)-1H-
pyrazol-4-yl]benzamit
[Cong thuc 83]

Hon dich chra 1-(4-{3-[(2R)-2-metylpyrolidin-1-yl]propoxy } phenyl)- | H-pyrazol-
4-ylamin duoc thu dugc trong vi du 29-(1) (0,191g), axit 4-hydroxybenzoic (0,197g), 1-
hydroxybenzotriazol monohydrat (0,107g) va 3-(3-dimetylaminpropyl)-1-etylcacbodiimit
hydroclorua (0,18g) trong clorofom (6,4mL) dugc khudy & nhiét d6 trong phong trong
thoi gian 4 ngay. Hon hop phan tmg duoc ¢ dudi ap sudt giam, va cin duge tinh ché
bang kiéu NH sic ky cot trén silicagel (dung mdi rura gidi: clorofom — clorofom:metanol
= 10:1) dé thu dugc cac hop chit néu & dé& muc (0,137g) dudi dang chit khong mau vo
dinh hinh.

1H NMR (600 MHz, DMSO-d¢) 6 ppm 1,10 (d, J=6,1 Hz, 3 H), 1,24-1,32 (m, 1
H), 1,58-1,70 (m, 2 H), 1,80-1,95 (m, 3 H), 2,14 (q, J=8,7 Hz, 1 H), 2,19-2,15 (m, 1 H),
2,20-2,29 (m, 1 H), 2,87-2,96 (m, 1 H), 3,18 (td, J=8,4, 3,1 Hz, 1 H), 4,15 (t, J=6,2 Hz, 2
H), 6,87 (d, J=8,7 Hz, 2 H), 7,13 (d, J=8,7 Hz, 2 H), 7,68 (d, J=9,2 Hz, 2 H), 7,83 (s, 1 H),
7,86 (d, J=8,7 Hz, 2 H), 8,53 (s, 1 H), 10,14 (br. s., 1 H), 10,32 (s, 1 H)

MS (ESI/APCI Kép) (Duong) m/z; 421(M+H)"
Vidu 43

Diéu ché N-[1-(4-{3-[(2R)-2-metylpyrolidin-1-yl|propoxy } phenyl)-1H-pyrazol-4-
yl]pyridin-3-cacboxamit

[Cong thirc 84]
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Cung quy trinh nhu dugc thé hién trong vi du 29-(2) duogc lap lai dé thu duoc cac
hop chét néu & dé muc, ngoai trir 1a 4-clobutyryl clorua dugc thé bang nicotinoyl clorua
hydroclorua.

1H NMR (600 MHz, CLOROFOM-d) & ppm 1,19 (d, J=6,1 Hz, 3 H), 1,37-1,47
(m, 1 H), 1,65-1,83 (m, 2 H), 1,87-2,16 (m, 3 H), 2,11 (q, J=9,1 Hz, 1 H), 2,17-2,24 (m, 1
H), 2,25-2,33 (m, 1 H), 2,94-3,12 (m, 1 H), 3,14-3,21 (m, 1 H), 4,12-4,10 (m, 2 H), 6,95-
7,10 (m, 2 H), 7,43-7,48 (m, 1 H), 7,56-7,62 (m, 2 H), 7,73 (s, 1 H), 7,96 (s, 1 H), 8,19-
8,23 (m, 1 H), 8,54 (s, 1 H), 8,76-8,80 (m, 1 H), 9,18-9,12 (m, 1 H)

MS (ESI/APCI Kép) (Duong) m/z; 406(M+H)"
Vi du 44

Piéu ché N-[1-(4-{3-[(2R)-2-metylpyrolidin-1-yl]propoxy }phenyl)-1H-pyrazol-4-
yl]pyridin-4-cacboxamit

[Cong thic 85]

(0]

H

N
=R
N7 =N

@l/\/\o

Cung quy trinh nhu dwgc thé hién trong vi du 29-(2) dugc lip lai dé thu duogc cac
hop chat néu ¢ dé muc, ngoai tru la 4-clobutyryl clorua dugc thé béng isonicotinoyl
clorua hydroclorua.

IHNMR (600 MHz, CLOROFOM-d) é ppm 1,19 (d, J=6,4 Hz, 3 H), 1,38-1,46 (m,
1 H), 1,65-1,82 (m, 2 H), 1,87-2,16 (m, 3 H), 2,11 (q, J=8,7 Hz, 1 H), 2,17-2,23 (m, 1 H),
2,26-2,33 (m, 1 H), 2,95-3,11 (m, 1 H), 3,15-3,20 (m, 1 H), 4,12-4,19 (m, 2 H), 6,95-6,99
(m, 2 H), 7,56-7,60 (m, 2 H), 7,71 (d, J=4,6 Hz, 3 H), 8,12 (s, 1 H), 8,54 (s, 1 H), 8,77-
8,84 (m, 2 H)

MS (ESI/APCI Kép) (Duong) m/z; 406(M+H)"
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Vi du 45
Diéu ché 2-(4-hydroxyphenyl)-N-[1-(4-{3-[(2R)-2-metylpyrolidin-1-
yl]propoxy } phenyl)-1H-pyrazol-4-yl]axetamit

[Cong thuc 86]
H
%{,@OH
N V
Me N
d/\/\o@/

Cung quy trinh nhu duogc thé hién trong vi du 42 duogc lap lai dé thu duoc céc hop
chit néu ¢ & muc, ngoai trir 1a axit 4-hydroxybenzoic dugc thé béng axit 4-
hydroxyphenylaxetic.

IH NMR (600 MHz, CLOROFOM-d) 6 ppm 1,11 (d, J=6,1 Hz, 3 H), 1,44 (dddd,
J=17,1,4,1,2,5,2,2 Hz, 1 H), 1,66-1,75 (m, 1 H), 1,75-1,84 (m, 1 H), 1,88-2,13 (m, 3 H),
2,11-2,25 (m, 2 H), 2,29-2,38 (m, 1 H), 2,97-3,15 (m, 1 H), 3,15-3,21 (m, 1 H), 3,63 (s, 2
H), 4,12 (t, J=6,9 Hz, 2 H), 6,77-6,82 (m, 2 H), 6,86-6,92 (m, 2 H), 7,12 (d, J=8,7 Hz, 2
H), 7,34 (s, 1 H), 7,43-7,51 (m, 3 H), 8,32 (s, 1 H)

MS (ESI/APCI Kép) (Duong) m/z; 435(M+H)"
Viduy 46

Piéu ché N-[1-(4-{3-[(2R)-2-metylpyrolidin-1-yl|propoxy } phenyl)-1H-pyrazol-4-
yl]-2-(pyridin-3-yl)axetamit

[Cong thac 87]

H —

Q)

=T
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e
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Cung quy trinh nhu dugc thé hién trong vi du 42 duoc lap lai dé thu dugc céac hop
chat néu & dé muc, ngoai trir 13 axit 4-hydroxybenzoic duoc thé bang axit 3-pyridylaxetic.
IH NMR (600 MHz, CLOROFOM-d) & ppm 1,18 (d, J=6,1 Hz, 3 H), 1,36-1,46 (m,
1 H), 1,63-1,82 (m, 2 H), 1,86-2,15 (m, 3 H), 2,10 (q, J=9,2 Hz, 1 H), 2,15-2,22 (m, 1 H),
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2,24-2.33 (m, 1 H), 2,92-3,12 (m, 1 H), 3,13-3,20 (m, 1 H), 3,72 (s, 2 H), 3,99-4,18 (m, 2
H), 6,91-6,98 (m, 2 H), 7,30-7,41 (m, 2 H), 7,49-7,57 (m, 3 H), 7,72 (d, J=7.8 Hz, 1 H),
8,36 (s, 1 H), 8,53-8,61 (m, 2 H)

MS (ESI/APCI Kép) (Duong) m/z; 420(M+H)"
Vidu 47

Diéu ché N-[1-(4-{3-[(2R)-2-metylpyrolidin-1-yl]propoxy }phenyl)-1H-pyrazol-4-
yl]-2-(pyridin-4-yl)axetamit

W
N\/

[Cong thirc 88]

Cung quy trinh nhur dugc thé hién trong vi du 42 dugc lap lai & thu dugc cac hop
chat néu & dé muc, ngoai trir 1a axit 4-hydroxybenzoic dugc thé bang axit 4-pyridylaxetic.

IH NMR (600 MHz, CLOROFOM-d) & ppm 1,18 (d, J=6,1 Hz, 3 H), 1,37-1,45 (m,
1 H), 1,65-1,72 (m, 1 H), 1,72-1,81 (m, 1 H), 1,86-2,14 (m, 3 H), 2,10 (q, J=8,7 Hz, 1 H),
2,15-2,22 (m, 1 H), 2,24-2,32 (m, 1 H), 2,93-3,10 (m, 1 H), 3,13-3,19 (m, 1 H), 3,71 (s, 2
H), 3,99-4,17 (m, 2 H), 6,91-6,96 (m, 2 H), 7,28 (d, J=6,1 Hz, 2 H), 7,39 (s, 1 H), 7,50-
7,55 (m, 3 H), 8,36 (s, 1 H), 8,59-8,62 (m, 2 H)

MS (ESI/APCI Kép) (Duong) m/z; 420(M+H)"
Vidu 48

Piéu ché N-[1-(4-{3-[(2R)-2-metylpyrolidin-1-yl]propoxy } phenyl)-1H-pyrazol-4-
yl]metansulfonamit

[Cong thurc 89]

Cung quy trinh nhu dugc thé hién trong vi du 29-(2) duoc lap lai dé thu duoc cac
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hop chit néu ¢ d& muc, ngoai trir 1a 4-clobutyryl clorua dugc thé bang metansulfonyl
clorua.
1H NMR (600 MHz, CLOROFOM-d) 6 ppm 1,19 (d, J=6,4 Hz, 3 H), 1,38-1,47

(m, 1 H), 1,64-1,83 (m, 2 H), 1,87-2,16 (m, 3 H), 2,17-2,34 (m, 3 H), 2,95-3,12 (m, 4 H),
3,14-3,21 (m, 1 H), 4,12-4,18 (m, 2 H), 6,94-6,98 (m, 2 H), 7,51-7,55 (m, 2 H), 7,59-7,61
(m, 1 H), 7,92-7,94 (m, 1 H)

MS (ESI/APCI Kép) (Duong) m/z; 379(M+H)"
Vi du 49

Piéu ché N-metyl-N-[1-(4-{3-[(2R)-2-metylpyrolidin-1-yl]propoxy} phenyl)-1H-
pyrazol-4-ylJmetansulfonamit

[Cong thic 90]

Cung quy trinh nhu dugc thé hién trong vi du 38 dugc lap lai dé thu duogc cac hop
chét néu ¢ dé muc, ngoai trir 1a N-[1-(4-{3-[(2R)-2-metylpyrolidin-1-
yl]propoxy } phenyl)-1H-pyrazol-4-yl]axetamit dugc thé bang N-[1-(4-{3-[(2R)-2-
metylpyrolidin-1-yl]propoxy } phenyl)-1H-pyrazol-4-yl]metansulfonamit duoc thu duoc
trong vi du 48.

1H NMR (600 MHz, CLOROFOM-d) 6 ppm 1,18 (d, J=6,1 Hz, 3 H), 1,37-1,45

(m, 1 H), 1,64-1,82 (m, 2 H), 1,87-2,13 (m, 3 H), 2,11 (q, J=9,1 Hz, 1 H), 2,17-2,23 (m, 1
H), 2,25-2,33 (m, 1 H), 2,83 (s, 3 H), 2,94-3,11 (m, 1 H), 3,14-3,20 (m, 1 H), 3,30 (s, 3
H), 4,11-4,19 (m, 2 H), 6,94-6,99 (m, 2 H), 7,51-7,56 (m, 2 H), 7,65 (s, 1 H), 7,91 (s, 1
H)

MS (ESI/APCI Kép) (Duong) m/z; 393(M+H)"
Vidu 50

Diéu ché 4-xyano-N-(1-{4-[3-(2-metylpyrolidin-1-yl)propoxy]phenyl}-1H-pyrazol-

4-yl)benzensulfonamit
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[Cong thuc 91]
Me

Cung quy trinh nhu dugc thé hién trong vi du 29-(2) dugc lap lai dé thu duoc cac
hop chit néu ¢ dé muc, ngoai trir 1a 4-clobutyryl clorua dugc thé bing 4-
xyanobenzensulfonyl clorua.
IH NMR (600 MHz, CLOROFOM-d) 8 ppm 1,17 (d, J=6,1 Hz, 3 H), 1,49-1,57
(m, 1 H), 1,73-1,81 (m, 1 H), 1,84-1,93 (m, 1 H), 1,96-2,12 (m, 3 H), 2,31-2,41 (m, 2 H),
2,50-2,58 (m, 1 H), 3,12-3,19 (m, 1 H), 3,31 (td, J=8,9, 3,2 Hz, 1 H), 4,10 (t, J=6,4 Hz, 2
H), 5,55 (br. s., 1 H), 6,88 (d, J=8,7 Hz, 2 H), 7,31 (s, 1 H), 7,43 (d, J=9,2 Hz, 2 H), 7,72
(d, J=8,7Hz, 2 H), 7,76 (s, 1 H), 7,88 (d, J=8,7 Hz, 2 H)
MS (ESI/APCI Kép) (Duong) m/z; 466(M+H)"
Vidu5l
Pidu ché N-[1-(4-{3-[(2R)-2-metylpyrolidin-1-yl]propoxy } phenyl)-1H-pyrazol-4-
yl]pyridin-3-sulfonamit
[COng thuc 92]

Cung quy trinh nhu duoc thé hién trong vi du 29-(2) dugc lap lai dé thu duoc cac
hop chét néu ¢ d& muc, ngoai trir [a 4-clobutyryl clorua dugc thé bang pyridin-3-sulfonyl
clorua.

1H NMR (600 MHz, CLOROFOM-d) & ppm 1,10 (d, J=6,1 Hz, 3 H), 1,40-1,48
(m, 1 H), 1,67-1,74 (m, 1 H), 1,76-1,85 (m, 1 H), 1,89-2,16 (m, 3 H), 2,16 (q, J=8,7 Hz, 1
H), 2,20-2,27 (m, 1 H), 2,31-2,38 (m, 1 H), 2,99 (dd, J=8,3, 4,1 Hz, 1 H), 3,17-3,23 (m, 1
H), 3,99-4,16 (m, 2 H), 6,90-6,95 (m, 2 H), 7,32 (s, 1 H), 7,41 (dd, J=8,1, 4,8 Hz, 1 H),
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7,44-7,48 (m, 2 H), 7,80 (s, 1 H), 8,10-8,14 (m, 1 H), 8,76-8,79 (m, 1 H), 9,11 (d, J=1,8
Hz, 1 H)
MS (ESI/APCI Kép) (Duong) m/z; 442(M+H)"
Vidu 52
Piéu ché 1-(1-{4-[3-(2-metylpyrolidin-1-yl)propoxy]phenyl}- 1H-pyrazol-4-
yl)pyrolidin-2,5-dion
[Cong thirc 93]

O
=
V
N-N
by o
@/\/\O

Dung dich chta 1-{4-[3-(2-metylpyrolidin-1-yl)propoxy]phenyl}-1H-pyrazol-4-
ylamin duogc thu dugc theo cung cach nhu thé hién trong vi du 29-(1) (0,186g) va
sucxinic anhydrit (0,174g) trong toluen (12mL) duogc khudy trong diéu kién gia nhiét hdi
luu trong thoi gian 4 gio. Hon hop phan tng dwgc 1am ngudi trong bé da, va tinh thé két
tia dugc thu gom bang cach loc va duoc rira voi toluen dé thu dugc axit N-(1-{4-[3-(2-
metylpyrolidin-1-yl)propoxy]phenyl}-1H-pyrazol-4-y1)sucxinamic (0,191g) dudi dang
bot khong mau. Hon dich chira axit N-(1-{4-[3 -(2-metylpyrolidin-1-yl)propoxy]phenyl}-
1H-pyrazol-4-yl)sucxinamic thu dugc theo cach nhu thé (0,108g) trong axetic anhydrit
(5,4mL) dugc khudy trong diéu kién gia nhiét & hdi luu trong thoi gian 30 phat. Hon hop
phan tng dugc lam nguoi dén nhiét do trong phong, lam loang v6i dung dich nude natri
bicacbonat bdo hoa va chiét véi clorofom. Lép hitu co dugc lam kho qua natri sulfat va
c6 dudi ap suét giam, va cin thu duoc dugc tinh ché béng sac ky cot trén silicagel kiéu
NH (dung mdi rira giai: hexan:etyl axetat = 1:1). Chat rin thu dugc dugc ria véi
diisopropyl ete dé thu duoc cac hop chit néu & dé muc (0,144g) dudi dang bot khong
mau.

IH NMR (600 MHz, CLOROFOM-d) 6 ppm 1,10 (d, J=6,4 Hz, 3 H), 1,38-1,47 (m,
1 H), 1,65-1,73 (m, 1 H), 1,74-1,83 (m, 1 H), 1,88-2,16 (m, 3 H), 2,12 (q, J=8,7 Hz, 1 H),
2,17-2,24 (m, 1 H), 2,26-2,34 (m, 1 H), 2,89 (s, 4 H), 2,95-3,13 (m, 1 H), 3,18 (td, ]=8,7,
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2,8 Hz, 1 H), 4,13-4,10 (m, 2 H), 6,98 (d, J=8,7 Hz, 2 H), 7,60 (d, J=8,7 Hz, 2 H), 8,32 (s,
1 H), 8,53 (s, 1 H)

MS (ESI/APCI Kép) (Duong) m/z; 383(M+H)"
Vi du 53

Diéu ché (2,6-dimetylmorpholin-4-y1)[ 1-(4-{3-[(2R)-2-metylpyrolidin-1-

yl]propoxy } phenyl)-1H-pyrazol-4-yl]Jmetanon

[Cong thuc 94]
o
N 0
=
N
@MOQ

Cung quy trinh nhu duoc thé hién trong vi du 2-(2) dugc lap lai dé thu duoc cac
hop chit néu ¢ dé muc, ngoai trir 1a dung dich nudc amoniac dugc thé bé‘tng cis-2,6-
dimetylmorpholin.

1H NMR (600 MHz, CLOROFOM-d) é ppm 1,19 (d, J=6,1 Hz, 3 H), 1,22 (br. s., 6
H), 1,38-1,46 (m, 1 H), 1,63-1,84 (m, 3 H), 1,87-2,16 (m, 3 H), 2,12 (q, J=8,9 Hz, 1 H),
2,17-2,25 (m, 1 H), 2,25-2,34 (m, 1 H), 2,55 (br. s., 1 H), 2,81-3,15 (m, 2 H), 3,18 (td,
J=8,7, 2,8 Hz, 1 H), 3,62 (br. s., 2 H), 4,10-4,11 (m, 2 H), 4,53 (br. s., 1 H), 6,99 (d, J=8.7
Hz, 2 H), 7,57 (d, J=8,7 Hz, 2 H), 7,77 (s, 1 H), 8,13 (s, 1 H)

MS (ESI/APCI Kép) (Duong) m/z; 427(M+H)"

Vi du 54

Diéu ché [1-(4-{3-[(2R)-2-metylpyrolidin-1-yl]propoxy } phenyl)-1H-pyrazol-4-

yl](1,4-oxazepan-4-yl)metanon

[Cong thic 95]

V

&/N/\/\O

Cung quy trinh nhu dugc thé hién trong vi du 2-(2) duoc lap lai dé thu duoc cac
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hop chit néu & dé muc, ngoai trir 1a dung dich nudc amoniac dugc thé bing
homomorpholin.
1H NMR (600 MHz, CLOROFOM-d) & ppm 1,19 (d, J=6,1 Hz, 3 H), 1,37-1,47

(m, 1 H), 1,65-1,73 (m, 1 H), 1,73-1,83 (m, 1 H), 1,87-1,95 (m, 1 H), 1,96-2,16 (m, 4 H),
2,17-2,15 (m, 1 H), 2,16-2,24 (m, 1 H), 2,25-2,33 (m, 1 H), 2,95-3,12 (m, 1 H), 3,14-3,21
(m, 1 H), 3,76-3,89 (m, 8 H), 4,12-4,19 (m, 2 H), 6,98 (d, J=9,2 Hz, 2 H), 7,56 (d, J=8,7
Hz, 2 H), 7,75-7,86 (m, 1 H), 8,13-8,21 (m, 1 H)

MS (ESI/APCI Kép) (Duong) m/z; 413(M+H)"
Vidu 55

Pidu ché (4-metylpiperazin-1-y1)[1-(4-{3- [(2R)-2-metylpyrolidin-1-
yl]propoxy } phenyl)-1H-pyrazol-4-yl]metanon

[Cong thirc 96]
O N/—\
F? "
N\N/

e

Cung quy trinh nhu dugc thé hién trong vi du 2-(2) dugc lap lai dé thu duoc cac
hop chit néu & dé muc, ngoai trr 1a dung dich nuéc amoniac duwoc thé béng 4-
metylpiperazin.
IH NMR (600 MHz, CLOROFOM-d) & ppm 1,10 (d, J=6,1 Hz, 3 H), 1,37-1,48
(m, 1 H), 1,62-2,17 (m, 5 H), 2,18-2,16 (m, 1 H), 2,17-2,25 (m, 1 H), 2,26-2,37 (m, 4 H),
2,46 (br.s., 4 H), 2,95-3,13 (m, 1 H), 3,15-3,22 (m, 1 H), 3,78 (br. s., 4 H), 4,12-4,11 (m,
2 H), 6,98 (d,J=9,2 Hz, 2 H), 7,57 (d, J=8,7 Hz, 2 H), 7,79 (s, 1 H), 8,13 (s, 1 H)
MS (ESI/APCI Kép) (Duong) m/z; 412(M+H)"
Vidu 56
Pidu ché [1-(4-{ 3-[(2R)-2-metylpyrolidin-1-yl]propoxy} phenyl)-1H-pyrazol-4-
yl](pyrolidin-1-yl)metanon
[COng thurc 97]
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N

e,

Cung quy trinh nhu dugc thé hién trong vi du 2-(2) duoc lap lai dé thu duoc cac
hop chat néu & dé muc, ngoai trir 1a dung dich nuéc amoniac dugc thé bang pyrolidin.
1H NMR (600 MHz, CLOROFOM-d) 6 ppm 1,10 (d, J=6,1 Hz, 3 H), 1,38-1,47
(m, 1 H), 1,64-2,17 (m, 9 H), 2,19-2,15 (m, 1 H), 2,17-2,24 (m, 1 H), 2,26-2,34 (m, 1 H),
2,95-3,13 (m, 1 H), 3,15-3,22 (m, 1 H), 3,66 (t, J=6,9 Hz, 2 H), 3,75 (t, J=6,6 Hz, 2 H),
4,12-4,11 (m, 2 H), 6,96-7,11 (m, 2 H), 7,56-7,61 (m, 2 H), 7,96 (s, 1 H), 8,28 (s, 1 H)
MS (ESI/APCI Kép) (Duong) m/z; 383(M+H)"
Vidu 57
Piéu ché (1-{4-[3-(3 -metylpyrolidin-1-yl)propoxy]phenyl}-1H-pyrazol-4-
yl)(morpholin-4-yl)metanon
[COng thirc 98]

Cung quy trinh nhu duoc thé hién trong vi du 1-(2) va vi du 6-(2) dugc lap lai dé
thu duge cac hop chit néu & d& muc, ngoai trir 1 (R)-2-metylpyrolidin dugc thé bang 3-
metylpyrolidin.

IH NMR (600 MHz, CLOROFOM-d) & ppm 1,14 (d, J=6,9 Hz, 3 H), 1,31-1,40

(m, 1 H), 1,97-2,17 (m, 4 H), 2,22-2,31 (m, 1 H), 2,44-2,50 (m, 1 H), 2,55-2,61 (m, 1 H),
2,62-2,68 (m, 1 H), 2,69-2,76 (m, 1 H), 2,83-2,89 (m, 1 H), 3,71-3,81 (m, 8 H), 4,16 (t,
J=6.,4 Hz, 2 H), 6,95-7,11 (m, 2 H), 7,53-7,59 (m, 2 H), 7,78 (s, 1 H), 8,14 (s, 1 H)

MS (ESI/APCI Kép) (Duong) m/z; 399(M+H)"
Vidu 58
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Piéu ché (1-{4-[3-(2-etylpyrolidin-1-yl)propoxy]phenyl}-1H-pyrazol-4-
yl)(morpholin-4-yl)metanon

[Cong thirc 99]
o /N

N (0]
//? _/
/
%/N/\/\O

Cung quy trinh nhu duge thé hién trong vi du 1-(2) va vi du 6-(2) dugc lap lai dé
thu dugc céc hop chét néu & dé muc, ngoai trir 1a (R)-2-metylpyrolidin duogc thé béng
2-etylpyrolidin.

IH NMR (600 MHz, CLOROFOM-d) & ppm 0,87 (t, J=7,3 Hz, 3 H), 1,16-1,29 (m,
1 H), 1,39-1,49 (m, 1 H), 1,67-1,82 (m, 3 H), 1,87-1,95 (m, 1 H), 1,95-2,16 (m, 2 H),
2,18-2,14 (m, 1H), 2,13-2,19 (m, 1 H), 2,19-2,27 (m, 1 H), 2,90-3,17 (m, 1 H), 3,11-3,26
(m, 1 H), 3,68-3,85 (m, 8 H), 3,93-4,13 (m, 2 H), 6,93-7,15 (m, 2 H), 7,49-7,61 (m, 2 H),
7,78 (s, 1 H), 8,14 (s, 1 H)

MS (ESI/APCI Kép) (Duong) m/z; 413(M+H)"

Vidu 59

Piéu ché (1-{4-[3-(2,2-diflopyrolidin-1-yl)propoxy]phenyl} - 1H-pyrazol-4-

yl)(morpholin-4-yl)metanon
[Cong thirc 100]

Cung quy trinh nhu dugc thé hién trong vi du 1-(2) va vi du 6-(2) duoc lap lai dé
thu dugc cac hop chit néu & d& muc, ngoai trr 1a (R)-2-metylpyrolidin dugc thé bang
2,2-diflopyrolidin.

1H NMR (600 MHz, CLOROFOM-d) & ppm 1,94-2,13 (m, 2 H), 2,23-2,34 (m, 2

-78-



21164

H), 2,66 (t, J=7,1 Hz, 2 H), 2,76 (t, J=7,1 Hz, 2 H), 2,93 (t, J=13,3 Hz, 2 H), 3,68-3,83 (m,
8 H), 4,17 (t, J=6,2 Hz, 2 H), 6,94-7,12 (m, 2 H), 7,54-7,60 (m, 2 H), 7,79 (s, 1 H), 8,15
(s, 1 H)

MS (ESI/APCI Kép) (Duong) m/z; 421(M+H)"
Vidu 60

Diéu ché [1-(4-{2-[(2R)-2-metylpyrolidin-1-yl]etoxy } phenyl)-1H-pyrazol-4-
yl](morpholin-4-yl)metanon

(1) Piéu ché 1-(2-cloetoxy)-4-iodobenzen

[Cong thac 101]

|
C|\/\O/©/

Xesi cacbonat (3,1g) va 1-bromo-2-cloetan (0,8g) duoc bd sung vao dung dich chtra
4-iodophenol (1,1g) trong axetonitril (10mL), va hdn hop dugc gia nhiét dén nhiét do
100°C, tai d6 né dugc khudy trong thoi gian 4 gid. 1-bromo-2-cloetan (1,1g) dugc bd
sung tiép va khudy & nhiét do 100°C trong thoi gian 4 gio. Hon hop phan ung duoc lam
nguoi dén nhiét do trong phong va duoc loc dé tach loai chét liéu khong tan, va dich loc
dugc co dudi ap sudt giam. Cin thu dugc duoc tinh ché bang kiéu NH séc ky cot trén
silicagel (dung méi rira gidi: n-hexan:etyl axetat = 11:1) dé thu dugc cac hop chét néu &
dé muc (0,87g, 68%) dudi dang dau mau vang.

(2) biéu ché (2R)-1-[2-(4-iodophenoxy)etyl]-2-metylpyrolidin

[Cong thirc 102]

sy

1-(2-cloetoxy)-4-iodobenzen duoc thu dugc trong vi du 60-(1) (0,87g) duoc bd
sung vao hdn dich chira (2R)-2-metylpyrolidin (0,60g) va xesi cacbonat (1,2g) trong
axetonitril (3mL), va hon hop dugc gia nhiét dén nhiét do 100°C, tai d6 no dugc khuéy
trong thoi gian 9 gio. Hon hop phan ung dugc 1am ngudi dén nhiét do trong phong va

duoc loc dé tach loai chat liéu khong tan, va dich loc duge c6 dudi ap suét giam. Can thu
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dugc duge tinh ché bang sic ky cot trén silicagel kiu NH (dung moéi rda giai: n-
hexan:etyl axetat = 9:1 to 1:1) dé thu duoc cac hop chét néu & d& muc (0,80g, 78%) dusi
dang dau khong mau.

(3) DPiéu ché [1-(4-{2-[(2R)-2-metylpyrolidin-1-yl]etoxy } phenyl)- 1 H-pyrazol-4-
yl](morpholin-4-yl)metanon

[Cong thuc 103]

o) /N
N o)
F”it /
et

Cung quy trinh nhu dugc thé hién trong vi du 6 dugc lap lai dé thu dugc cac hop
chét néu & dé muc, ngoai trir [ (2R)-1-[3-(4-iodophenoxy)propyl]-2-metylpyrolidin dugc
thé bang (2R)-1-[2-(4-iodophenoxy)etyl]-2-metylpyrolidin dugc thu duoc trong vi du 60-
(2).

IH NMR (600 MHz, CLOROFOM-d) & ppm 1,15 (d, J=6,1 Hz, 3 H), 1,41-1,51
(m, 1 H), 1,69-1,77 (m, 1 H), 1,78-1,88 (m, 1 H), 1,90-1,98 (m, 1 H), 2,25-2,33 (m, 1 H),
2,39-2,46 (m, 1 H), 2,52-2,60 (m, 1 H), 3,18-3,30 (m, 2 H), 3,70-3,81 (m, 8 H), 4,19-4,19
(m, 2 H), 6,97-7,13 (m, 2 H), 7,54-7,60 (m, 2 H), 7,79 (s, 1 H), 8,14 (s, 1 H)

MS (ESI/APCI Kép) (Duong) m/z; 385(M+H)"
Viduo61

Diéu ché [1-(4-{4- [(2R)-2-metylpyrolidin-1-yl]butoxy } phenyl)-1H-pyrazol-4-
yl](morpholin-4-yl)metanon

(1) biéu ché 1-(4-clobutoxy)-4-iodobenzen

[COng thirc 104]

|
CIV\/\O@/

Xesi cacbonat (3,1g) va 1-clo-4-iodobutan (1,2g) dugc bd sung vao dung dich chtra

4-iodophenol (1,1g) trong axetonitril (10mL), va hdn hop dwgc gia nhiét dén nhiét do
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100°C, tai d6 nd duoc khuéy trong thoi gian 4 gid. Hon hop phan tng dugc lam ngudi
dén nhiét do trong phong va duogc loc dé tach loai chét liéu khong tan, va dich loc duoc
¢d dudi ap suét giam. Can thu dugc duoc tinh ché bing sic ky cot trén silicagel kiéu NH
(dung moi rira giai: n-hexan:etyl axetat = 7:3 dén 1:1) dé thu duoc cac hop chét néu & dé
muc (1,4g, 99%) dudi dang diu mau nau.
(2) Piéu ché (2R)-1-[4-(4-iodophenoxy)butyl]-2-metylpyrolidin
[Cong thirc 105]

Cg\/\/\o@/ l

1-(4-clobutoxy)-4-iodobenzen dugce thu dugc trong vi du 61-(1) (1,4g) duoc bd
sung vao hdn dich chira (2R)-2-metylpyrolidin (0,8g) va xesi cacbonat (1,7g) trong
axetonitril (5mL), va hdn hop dugc gia nhiét dén nhiét dd 100°C, tai d6 n6 duoc khuéy
trong thoi gian 9 gid. Hon hop phan tng duoc 1am ngudi dén nhiét do trong phong va
duoc loc dé tach loai chét liéu khong tan, va dich loc duogc cd dudi ap suét giam. Can thu
duge duoc tinh ché bing kidu NH séc ky cot trén silicagel (dung méi rira giai: n-
hexan:etyl axetat = 9:1 dén 1:1) dé thu duoc cac hop chét néu & dé muc (1,4g, 89%) dudi
dang dau khong mau.

(3) Pidu ché [1-(4- {4-[(2R)-2-metylpyrolidin-1-yl]butoxy } phenyl)- 1H-pyrazol-4-

(@) / \
N O
/
%

Cung quy trinh nhu dugc thé hién trong vi du 6 duoc lap lai dé thu dugc cac hop

yl](morpholin-4-yl)metanon
[Cong thirc 106]

chét néu & dé muc, ngoai trr 1a (2R)-1-[3-(4-iodophenoxy)propyl]-2-metylpyrolidin dugc
thé bang (2R)-1-[2-(4-iodophenoxy)etyl]-2-metylpyrolidin dugc thu dugc trong vi du 61-
(2) (0,82).
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1H NMR (600 MHz, CLOROFOM-d) 6 ppm 1,10 (d, J=6,1 Hz, 3 H), 1,38-1,47
(m, 1 H), 1,63-1,96 (m, 7 H), 2,13-2,12 (m, 2 H), 2,22-2,31 (m, 1 H), 2,79-2,88 (m, 1 H),
3,14-3,21 (m, 1 H), 3,71-3,81 (m, 8§ H), 4,12 (t, J=6,4 Hz, 2 H), 6,94-7,11 (m, 2 H), 7,53-
7,59 (m, 2 H), 7,79 (s, 1 H), 8,14 (s, 1 H)
MS (ESI/APCI Kép) (Duong) m/z; 413(M+H)"
Vidu 62
Piéu ché [1-(3-flo-4-{3-[(2R)-2-metylpyrolidin-1-yl]propoxy}phenyl)-1 H-pyrazol-
4-yl](morpholin-4-yl)metanon
(1) Diéu ché (2R)-1-(3-clopropyl)-2-metylpyrolidin
[Cong thirc 107]

b\l/\/\(3|

Dung dich nuéc natri hydroxit (5 M, 50mL) dugc bd sung nhé giot trong bé déa vao
dung dich chta (R)-2-metylpyrolidin (18,1g) va 1-bromo-3-clopropan (100,1g) trong
axeton (360mL), va hdn hop dugc gia nhiét dén nhiét @6 80°C, tai d6 hon hop duoc
khudy trong thoi gian 4 gid. Hon hop phan tng dwoc chiét véi dietyl ete, va I6p hitu co
duogc rira v6i nude mudi, lam kho qua natri sulfat khan va c6 dui ap suat giam. Can thu
dugc dugc tinh ché bang sic ky cot trén silicagel kiéu NH (dung méi rira giai: n-
hexan:etyl axetat = 4:1 dén 1:1) va sic ky cot trén silicagel (dung moi rra giai:
clorofom:metanol = 9:1) dé thu duogc cac hop chit néu & dé muc (17,82, 52%) dudi dang
dau mau vang.

(2) biéu ché (2R)-1-[3-(4-bromo-2-flophenoxy)propyl]-2-metylpyrolidin

[Cong thirc 108]

0

(2R)-1-(3-clopropyl)-2-metylpyrolidin dugc thu dugc trong vi du 62-(1) (0,40g)
duge bd sung vao hdn dich chira 4-bromo-2-flophenol (0,57g) va xesi cacbonat (1,6g)

trong axetonitril (2,5mL), va hon hop duoc gia nhiét dén nhiét do 100°C, tai d6 hon hop
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dugc khudy trong thoi gian 4 gio. Hon hop phan tung dugc 1am ngudi dén nhiét do trong
phong va duoc loc dé tach loai chat liéu khong tan, va dich loc dugc c¢6 dudi ap suét giam.
Can thu duoc duoc tinh ché bang sic ky cot trén silicagel kidu NH (dung moi rtra giai: n-
hexan:etyl axetat = 10:1 dén 3:1) dé thu dugc cac hop chat néu & dé& muc (0,73g, 94%)
dué6i dang diu mau vang.

(3) Diéu ché [1-(3-flo-4-{3-[(2R)-2-metylpyrolidin-1-yl]propoxy}phenyl)-1H-
pyrazol-4-yl](morpholin-4-yl)metanon

0 /N
N (0]
//z' /
o
&/N/\/\O

[Cong thic 109]

Xesi cacbonat (1,6g), dong iodua (0,1g) va (IR,2R)-N,N’-dimetylxyclohexan-1,2-
diamin (0,36mL) dugc bd sung vao dung dich chta (2R)-1-[3-(4-bromo-2-
flophenoxy)propyl]-2-metylpyrolidin dwgc thu dugc trong vi du 62-(2) (0,72g) va
morpholin-4-yl(1H-pyrazol-4-yl)metanon (0,45¢g) trong N,N-dimetylformamit (3mL), va
hdn hop duoc gia nhiét dén nhiét dd 130°C, tai d6 hén hop dugc khuéy trong thoi gian 6
gid. Hon hop phan ting duoc lam ngudi dén nhiét do trong phong va dugc loc dé tach loai
chét lieu khong tan, va dich loc dugc ¢6 dudi ap suét giam. Can thu duogc duoc tinh ché
bang sic ky cot trén silicagel (dung moi rira giai: clorofom:metanol = 11:1 dén 3:1) va
sic ky cot trén silicagel kiéu NH (dung moi rira giai: clorofom:metanol = 10:0 dén 100:1)
dé thu duogc cac hop chit néu & dé muc (0,34g, 36%) dudi dang chét ran khong mau.

1H NMR (600 MHz, CLOROFOM-d) § ppm 1,19 (d, J=6,1 Hz, 3 H), 1,37-1,47
(m, 1 H), 1,66-1,74 (m, 1 H), 1,74-1,83 (m, 1 H), 1,87-1,96 (m, 1 H), 1,99-2,18 (m, 2 H),
2,18-2,16 (m, 1 H), 2,18-2,27 (m, 1 H), 2,27-2,35 (m, 1 H), 2,96-3,15 (m, 1 H), 3,13-3,21
(m, 1 H), 3,70-3,81 (m, 8 H), 4,10-4,21 (m, 2 H), 7,12-7,19 (m, 1 H), 7,32-7,37 (m, 1 H),
7,45-7,51 (m, 1 H), 7,76-7,81 (m, 1 H), 8,14 (s, 1 H)

MS (ESI/APCI Kép) (Duong) m/z; 417(M+H)"
Vidu 63
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Diéu ché [1-(2-metyl-4-{3-[(2R)-2-metylpyrolidin-1-yl]propoxy} phenyl)-1H-
pyrazol-4-yl](morpholin-4-yl)metanon
[Cong thuc 110]

0 /N
N 0]
f? ~_/
Me —
o
chs

Cung quy trinh nhu duogc thé hién trong vi du 62 dugc lap lai dé thu duoc cac hop
chat néu & d& muc, ngoai trr 1a 4-bromo-2-flophenol duogc thé bing 4-bromo-3-
metylphenol.

IH NMR (600 MHz, CLOROFOM-d) & ppm 1,10 (d, J=6,1 Hz, 3 H), 1,39-1,48
(m, 1 H), 1,67-1,74 (m, 1 H), 1,75-1,84 (m, 1 H), 1,89-1,97 (m, 1 H), 1,98-2,16 (m, 2 H),
2,19-2,16 (m, 1 H), 2,18 (s, 3 H), 2,20-2,25 (m, 1 H), 2,26-2,35 (m, 1 H), 2,95-3,14 (m, 1
H), 3,15-3,22 (m, 1 H), 3,72-3,82 (m, 8 H), 4,12-4,10 (m, 2 H), 6,80 (dd, J=8,7, 2,8 Hz, 1
H), 6,84 (d, J=2,8 Hz, 1 H), 7,21 (d, J=8,7 Hz, 1 H), 7,81 (s, 1 H), 7,86 (s, 1 H)
MS (ESI/APCI Kép) (Duong) m/z; 413(M+H)"
Vi du 64

Diéu ché [1-(3-bromo-4-{3-[(2R)-2-metylpyrolidin-1-yl]propoxy } phenyl)-1H-

pyrazol-4-yl|(morpholin-4-yl)metanon
[Cong thirc 111]

o, /N
N (0]
Kz’ /
Brj@/N\N/
A

Bromin (0,200g) dugc bo sung nhé giot vao dung dich chta 4-{[1-(4-{3-[(2R)-2-
metylpyrolidin-1-yl]propoxy } phenyl)- 1H-pyrazol-4-yl]cacbonyl ymorpholin  dugc thu
dugc trong vi du 6 (0,500g) trong axit axetic (8,1mL), va dugc khudy qua dém & nhiét do
trong phong. Hon hop phan tmg duoc lam lodng v6i dung dich nudce natri thiosulfat bdo

hoa va ¢6 dudi dp suat gidm. Céan thu dugc duoc lam lodng véi dung dich bdo hoa nude
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natri bicacbonat va chiét véi clorofom. Lop hitu co dugc ¢ dudi ap sudt giam, va can thu
dwoc duge tinh ché bing sic ky cot trén silicagel kidu NH (dung mobi rira giai: n-
hexan:etyl axetat = 1:1) dé thu duoc cac hop chét néu & d& muc (0,175g) duéi dang chét
ran khong mau.

1H NMR (600 MHz, CLOROFOM-d) 6 ppm 1,12-2,37 (m, 12 H), 3,11-3,23 (m,
2 H), 3,71-3,79 (m, 8 H), 4,10-4,17 (m, 2 H), 6,97 (d, J=8,7 Hz, 1 H), 7,54 (dd, J=8,7, 2,8
Hz, 1 H), 7,78 (s, 1 H), 7,89 (d, J=2,8 Hz, 1 H), 8,12 (s, 1 H)

MS (ESI/APCI Kép) (Duong) m/z; 477(M+H)"
Vidu 65

Diéu ché (2-hydroxymorpholin-4-y1)[1-(4-{3-[(2R)-2-metylpyrolidin-1-
yl]propoxy } phenyl)-1H-pyrazol-4-ylJmetanon
[Cong thirc 112]

o /N
N (0]
F?u“
OH

N, 7

N

Syl

Thudc thtt Dess-Martin (1,1g) duoc bd sung vao dung dich chtra bis-(2-
hydroxyetyl)-amit ctua axit 1-(4-{3-[(2R)-2-metylpyrolidin-1-yl]propoxy }phenyl)-1H-
pyrazol-4-cacboxylic thu dugc trong vi du 20 (1,1g) trong clorofom (8mL), va khudy &
nhiét do trong phong trong thoi gian 16 gid. Hon hgp phan tmg duoc lam lodng véi nude
va chiét v4i clorofom. L6p hitu co duge rira voi nude mudi, 1am kho qua magié sulfat va
cd dudi ap suét giam. Can thu duogc dugc tinh ché béng sic ky cot trén silicagel (dung
mdi rira giai: clorofom:metanol = 4:1) va ngoai ra dugc tinh ché bang TLC diéu ché (do
day 1mm, dung mdi phét trién: clorofom:metanol = 9:1) dé thu dwoc céc hop chit néu &
dé muc (0, 122g) dudi dang chét vo dinh hinh khong mau.

1H NMR (600 MHz, CLOROFOM-d) & ppm 1,13 (d, J=6,1 Hz, 3 H), 1,40-2,49
(m, 10 H), 2,97-3,17 (m, 1 H), 3,23 (br.s, 1 H), 3,49-4,20 (m, 7 H), 5,17 (t, J=3,2 Hz, 1
H), 6,97 (d, J=8,7 Hz, 2 H), 7,55 (d, J=8,7 Hz, 2 H), 7,87 (br.s, 1 H), 8,19 (s, 1 H)

MS (ESI/APCI Kép) (Duong) m/z; 415(M+H)"
Vidu 66
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Diéu ché N-(2-hydroxyetyl)-1-(4-{3- [(2R)-2-metylpyrolidin-1-yl]propoxy } phenyl)-

OL H
N\_/\
% OH
A

1H-pyrazol-4-cacboxamit

[Cong thuc 113]

Hon hop chira axit 1-(4-{3-[(2R)-2-metylpyrolidin-1-yl]propoxy } phenyl)-1H-
pyrazol-4-cacboxylic hydroclorua duogc diéu ché trong vi du 2-(1) (1,10g), 2-amintanol
(0,400g), 1-etyl-3-(3-dimetylaminpropyl)cacbodiimit hydroclorua (0,580g), 1-
hydroxybenzotriazol monohydrat (0,460g) va N,N-dimetylformamit (10mL) dugc khudy
& nhiét do trong phong trong thoi gian 4 ngay. Hon hop phan ting duge c¢b dudi ap suit
giam, va cin thu duoc dugc tinh ché béng séc ky cot trén silicagel (dung moi rira giai:
clorofom:metanol = 18:1) dé thu duogc cac hop chét néu & dé muc (0,920g) dudi dang
chét ran khong mau.

IH NMR (600 MHz, CLOROFOM-d) § ppm 1,19 (d, J=6,1 Hz, 3 H), 1,37-1,47 (m,
1 H), 2,21 (s, 8 H), 2,93-3,25 (m, 2 H), 3,56-3,64 (m, 2 H), 3,79-3,86 (m, 2 H), 4,10-4,19
(m, 2 H), 6,34-6,41 (m, 1 H), 6,97 (d, J=9,2 Hz, 2 H), 7,55 (d, J=9,2 Hz, 2 H), 7,91 (s, 1
H), 8,28 (s, 1 H)

MS (ESI/APCI Kép) (Duong) m/z; 373(M+H)"

Vidu 67

Diéu ché tert-butyl N-(2-hydroxyetyl)-N-{[1-(4-{3-[(2R)-2-metylpyrolidin-1-
yl]propoxy } phenyl)-1H-pyrazol-4-yl]cacbonyl} glyxinat

(1) Piéu ché N-{2-(tert-butyldimetylsilyloxy)etyl}-1-(4-{3-[(2R)-2-metylpyrolidin-
1-yl]propoxy } phenyl)- 1 H-pyrazol-4-cacboxamit

[Cong thac 114]
O H
N
% )
(0]
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Hon hop N-(2-hydroxyetyl)-1-(4-{3-[(2R)-2-metylpyrolidin-1-yl]propoxy } phenyl)-
1H-pyrazol-4-cacboxamit dugc diéu ché trong vi du 66 (0,500g), tert-
butylclodimetylsilan (0,303g), imidazol (0,273g) va N,N-dimetylformamit (5,ImL) duoc
khudy qua dém & nhiét do trong phong. Hdn hop phan ung dugc lam lodng véi nude
mudi va chiét vai etyl axetat. Lép hitu co duge lam kho qua magié sulfat va co6 dudi ap
suit giam. Can thu dugce duge tinh ché bang sic ky cot trén silicagel (dung moi rira giai:
n-hexan:etyl axetat = 1:1) dé thu dugc cac hop chét néu & dé muc (0,550g) dudi dang
chét ran khong mau.

(2) Diéu ché tert-butyl N-{2-(tert-butyldimetylsilyloxy)etyl}-N-{[1-(4-{3-[(2R)-2-
metylpyrolidin-1-yl]propoxy } phenyl)-1H-pyrazol-4-yl]cacbonyl} glyxinat

[COng thirc 115]
0
0 Nf’/<o %
g —
o R
@/\/\o %

Natri hydrua (55% trong dau khoang, 0,158g) duoc bd sung vao dung dich chira N-
{2-(tert-butyldimetylsilyloxy)etyl}-1-(4-{3-[(2R)-2-metylpyrolidin-1-
yl]propoxy } phenyl)-1H-pyrazol-4-cacboxamit duge didu ché trong vi du 67-(1) (0,700g)
trong N,N-dimetylformamit (5,1mL), va khudy & nhiét do trong phong trong thoi gian 20
phut. Tert-butyl 2-bromoaxetat (0,281g) dugc bd sung vao hdn hop phan Ung, va duogc
khudy trong thoi gian 30 phat. Hon hop phan tng duogc lam loing v&i nudce va chiét voi
etyl axetat. L6p hitu co dugc lam kho qua magié sulfat va c¢o dudi ap sudt giam. Cin thu
dugc duge tinh ché bang sic ky cot trén silicagel (dung moi rura gidi: n-hexan:etyl axetat
= 1:1) dé thu dugc cac hop chit néu & & muc (0,220g) dudi dang dau khong mau.

(3) DPiéu ché tert-butyl N-(2-hydroxyetyl)-N-{[1-(4-{3-[(2R)-2-metylpyrolidin-1-
yl]propoxy } phenyl)-1H-pyrazol-4-yl|cacbonyl} glyxinat

[Cong thirc 116]

-87-



Dung dich chtra tetrabutylamoni florua trong tetrahydrofuran (1,1 M, 0,37mL) duoc
bd sung vao dung dich chtra tert-butyl N-{2-(tert-butyldimetylsilyloxy)etyl}-N-{[1-(4-
{3-[(2R)-2-metylpyrolidin-1-yl]propoxy } phenyl)-1H-pyrazol-4-yl]cacbonyl} glyxinat
duoc didu ché trong vi du 67-(2) (0,220g) trong tetrahydrofuran (2,1mL), va khudy &
nhiét do trong phong trong thoi gian 30 phat. Hon hop phan tmg dugc ¢d dudi 4p suit
gidm, va cdn thu dugc dugc tinh ché bang séc ky cot trén silicagel (dung moi rira giai:
clorofom:metanol = 18:1) d thu duoc cac hop chét néu ¢ d& muc (0,180g) duéi dang dau
khong mau.

IH NMR (600 MHz, CLOROFOM-d) 6 ppm 1,19 (d, J=6,1 Hz, 3 H), 1,37-2,38 (m,
22 H), 2,92-4,26 (m, 6 H), 6,94-7,20 (m, 2 H), 7,20-7,28 (m, 2 H), 7,49-7,60 (m, 1 H),
7,71-8,42 (m, 1 H)

MS (ESI/APCI Kép) (Duong) m/z; 487(M+H)"

Vidu 68

Diéu ché N-(2-hydroxyetyl)-N-{[1-(4-{3-[(2R)-2-metylpyrolidin-1-
yl]propoxy} phenyl)- 1H-pyrazol-4-yl]cacbonyl} glyxin

[Cong thic 117]

—

Y
CN/\/\O

Dung dich chua axit clohydric trong etyl axetat (4 M, 4,1mL) duoc bd sung vao
dung dich chira tert-butyl N-(2-hydroxyetyl)-N-{[1-(4-{3-[(2R)-2-metylpyrolidin-1-
yl]propoxy } phenyl)-1H-pyrazol-4-yl]cacbonyl} glyxinat duoc diéu ché trong vi du 67-(3)
(0,218g) trong 1,4-dioxan (4,1mL), va khudy ¢ nhiét do trong phong trong thoi gian 1 gio.
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Hon hop phan Gng dugc ¢d dudi ap suat giam, va can thu duge dwgc tinh ché bing
octadexylsilyl (ODS) sic ky ¢ot (dung méi rira giai: axetonitril:nuéc = 95:5) dé thu duoc
cac hop chét néu & d& muc (0,175g) dudi dang chit vo dinh hinh khong mau.

1H NMR (600 MHz, METANOL-d;) 6 ppm 1,37-1,50 (m, 3 H), 1,70-1,81 (m, 1
H), 1,91-2,34 (m, 5 H), 3,12-3,24 (m, 1 H), 3,43-3,61 (m, 3 H), 3,65-3,83 (m, 5 H), 4,12
(br.s., 4 H), 7,13 (s, 2 H), 7,60-7,66 (m, 2 H), 7,88-8,14 (m, 1 H), 8,30-8,54 (m, 1 H)

MS (ESI/APCI Kép) (Duong) m/z; 431(M+H)"
Vi du 69

Diéu ché N-[2-(2-hydroxyetoxy)etyl]-1-{4-[3-(2-metylpyrolidin-1-

yl)propoxy|phenyl}-1H-pyrazol-4-cacboxamit

[Cong thac 118]
0

H
N
/4? Ho
N, 7 /,./

N

by

Cung quy trinh nhu dugc thé hién trong vi du 2-(2) dugc lap lai dé thu dugc cac
hop chit néu & dé muc, ngoai trr 1a dung dich nuéc amoniac dugc thé béng 2-(2-
aminetoxy)etanol.
1H NMR (600 MHz, CLOROFOM-d) & ppm 1,13-1,13 (m, 3 H), 1,37-2,34 (m, 9
H), 2,94-3,11 (m, 1 H), 3,14-3,21 (m, 1 H), 3,61-3,70 (m, 6 H), 3,76-3,81 (m, 2 H), 4,11-
4,19 (m, 2 H), 6,39-6,44 (m, 1 H), 6,97 (d, J=9,2 Hz, 2 H), 7,55 (d, J=9,2 Hz, 2 H), 7,92
(s, 1 H), 8,27 (s, 1 H)
MS (ESI/APCI Kép) (Duong) m/z; 417(M+H)"
Vidu 70
Piéu ché 4-{[1-(4-{3-[(2R)-2-metylpyrolidin-1-yl]propoxy } phenyl)- 1H-pyrazol-4-
yl]cacbonyl}morpholin monohydroclorua

[Cong thitc 119]
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Dung dich chtra axit clohydric trong etyl axetat (4 M, 2,46mL) dugc bo sung vao
dung dich chtra 4-{[1-(4-{3-[(2R)-2-metylpyrolidin-1-yl]propoxy } phenyl)-1H-pyrazol-4-
ylJcacbonyl}morpholin duoc thu dugc trong vi du 6-(2) (2,62g) trong etyl axetat (18mL),
va khudy & nhiét do trong phong trong thoi gian 30 phut. Tinh thé két ta dugc thu gom
bang cach loc dé thu dugc tinh thé thd (2,9g). Hn dich cua thu dwoc tinh thé thd trong
etanol (9mL) dugc gia nhiét dudi hdi luu dé thu duoc dung dich, sau do, duogc loc. Sau
khi bd sung etanol (6mL), dich loc dugc khudy trong thoi gian 30 phat trong khi lam lanh
dén nhiét do trong phong. Hon hop duoc khudy tiép trong bé da trong thoi gian 1,5 gio,
va tinh thé két tha dugc thu gom béng cach loc va lam kho dé thu duoc cac hop chit néu
& dé& muc (2,67g) duéi dang bot khong mau.

1H NMR (600 MHz, DMSO-dq) & ppm 1,10-1,43 (m, 3 H), 1,54-2,24 (m, 6 H),
2,99-3,23 (m, 2 H), 3,33-3,52 (m, 2 H), 3,47-3,89 (m, 9 H), 4,12-4,19 (m, 2 H), 7,11-7,10
(m, 2 H), 7,73-7,82 (m, 2 H), 7,90 (s, 1 H), 8,69 (s, 1 H)

IR (KBr, cm™) 750, 827, 944, 996, 1048, 1119, 1251, 1439, 1518, 1552, 1602,
2453, 2552, 2865

Phéan tich nguyén t6 ddi voi CyH3oN4O5 x 1HCI

Ly thuyét: C 60,75% H 7,18% N 12,88%

Thuc té: C 60,55% H 7,12% N 12,81%

Piém chay: 203,1°C

Phén tich nhiét trong: khong thay dbi dén khi chay (203,1°C)

Vidu71

Diéu ché 4- {[1-(4-{3-[(2R)-2-metylpyrolidin-1-yl]propoxy } phenyl)-1H-pyrazol-4-

ylJcacbonyl} morpholin monohydroclorua dihydrat
[COng thirc 120]
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4-{[1-(4-{3-[(2ZR)-2-Metylpyrolidin-1-yl]propoxy } phenyl)- 1 H-pyrazol-4-
yl]cacbonyl}morpholin monohydroclorua dugc thu dugc trong vi du 70 dugc dua vao ta
sdy dugc diéu chinh dén d6 4m 93% va bao quan trong 2 ngay dé thu dugc cac hop chit
néu & dé muc duéi dang botkhong mau.
Phan tich nhiét trong: 7,32% khtr (twong tng v6i 2H,0) & nhiét @6 51°C
Vidu 72
Diéu ché 4-{[1-(4-{3-[(2R)-2-metylpyrolidin-1-yl]propoxy } phenyl)-1H-pyrazol-4-
yl]cacbonyl} morpholin monohydrobromua
[Cong thac 121]
f? o
__ h—v
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Dung dich chira axit bromhydric trong etanol (1,5 M, 2,1mL) dwgc bd sung vao
dung dich chira 4-{[1-(4-{3-[(2R)-2-metylpyrolidin-1-yl]propoxy } phenyl)-1H-pyrazol-4-
yl]cacbonyl}morpholin dugc thu duge trong vi du 6-(2) (1,1g) trong etanol (5SmL), va
khudy & nhiét d6 trong phong trong thoi gian 3 gid. Hon hop phan tng duoc ¢d dudi ap
sudt giam, tiép theo 1a bd sung dung dich etanol:metanol (95:5, 10mL) dé thu duoc dung
dich. Dung dich nay dugc khuay trong thoi gian 3 gio trong khi lam lanh trong bé da.
Chat rén két tua dugc thu gom bang cach loc va lam kho dé thu dugc cac hop chit néu &
dé muc (1,1g) dudi dang bot khong mau.

1H NMR (600 MHz, DMSO-ds) 6 ppm 1,12-1,43 (m, 3 H), 1,54-1,67 (m, 1 H),
1,84-2,28 (m, 5 H), 3,18-3,18 (m, 2 H), 3,41-3,51 (m, 2 H), 3,57-3,73 (m, 9 H), 4,19-4,16
(m, 2 H), 7,19 (d, J=9,2 Hz, 2 H), 7,81 (d, J=9,2 Hz, 2 H), 7,91-7,96 (m, 1 H), 8,72 (s, 1
H), 9,25 (br. s., 1 H)

IR (KBr, cm™) 751, 828, 944, 996, 1047, 1119, 1251, 1438, 1519, 1552, 1604,
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2519, 2603, 2866

Phén tich nguyén té ddi v6i Cp,H30N,O; x 1HBr

Ly thuyét: C 55,12% H 6,52% N 11,69%

Thue té: C 54,99% H 6,44% N 11,67%

Piém chay: 202,1°C
Vi du thr nghi€m 1: Thtr nghiém gén két thu thé H3

Ché phém mang chtra té bao CHO-K1 biéu hién thu thé H3 & ngudi (Euroscreen,
ES-392-M, 15ug protein/200ul), R(-)-o-metyl[*H]histamin (Amersham, TRK-1017, hoat
tinh dac hiéu: 1,74 TBg/mmol, 2 nM) va duogc chét thir nghiém dugc cho phan tng &
nhiét do trong phong trong thoi gian 1 gid. Sau khi hoan thanh phan tng, hdn hgp phan
ung dugc loc hut thiét bi loc kinh dugc xit ly béng polyetylenimin 0,3% (GF/C). Kinh loc
dugc rira 5 1an bang dung dich rira Tris-HCI 50mM (pH 7.4) chita EDTA 5mM. Sau khi
rira, kinh loc duoc lam kho va chét nhép nhay duogc bd sung vao do, tiép theo 1a do hoat
tinh phong xa ctia chiing trém thiét bi loc bang cach sir dung may dém nhép nhay chit
16ng.

Do gin két R(-)-a-metyl[*H]histamin khi c6 mat R(-)-o-metylhistamin 10uM dugc
xac dinh 14 gin két khong ddc hiéu, va sy chénh léch gitta do gan két toan phin va gin
két khong dic higu R(-)-o-metyl[*H]histamin duoc xac dinh 1a gén két ddc hiéu R(-)-a-
metyl[’HJhistamin. Nong d6 c¢b dinh (2 nM) cua R(-)-o-metyl[*HJhistamin dugc cho
phan tng trong diéu kién néu trén v6i mdi nhom duoc chat thir nghiém & cac noéng do
khac nhau dé thu duoc dudng cong tc ché. Duodng cong trc ché duoc sir dung dé xéac dinh
noéng do (ICsg) mdi nhom dugc chat thir nghiém cin dé& wc ché 50% gin kétR(-)-o-
metyl[3H]histamin . Gia tr1 ICsg cta cac hop chit dugc diéu ché trong vi du duogc thé hién

trong Bang 1.
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[Bang 1-1]
Vidu ICs, (nM)
1 24,1
2 6,5
3 4.6
4 33,1
5 10,8
6 4,9
7 12,5
8 242
9 8,5
10 49.4
11 1,8
12 19,3
13 6,1
14 13,5
15 1,8
16 5,9
17 3,9
18 3,1
19 5,1
20 6,9
21 5,7
22 2,7
23 2.2
24 3,3
25 3,5
26 2,6
27 1,6
28 3,1
29 N.T.
30 33
31 5,1
32 8,3
33 N.T.
34 2,1
35 N.T.
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[Bang 1-2]
Vi du ICs, (nM)
36 4,1
37 2,1
38 0,9
39 3,5
40 4.4
41 2,1
42 1,7
43 1,1
44 0,8
45 1,1
46 1,4
47 1,5
48 4,1
49 3,1
50 31,9
51 13,7
52 6,1
53 6,1
54 4,1
55 5.2
56 2,8
57 50,7
58 8,7
59 1181
60 1560
61 39,2
62 8,7
63 20,7
64 10,1
65 5,9
66 N.T.
67 N.T.
68 74,8
69 4.6

N.T. la “khong dugc thir nghiém.”
Vi du thtr nghiém 2: Thir nghiém gén két [*°S]GTP-y-S
Cung mang chtra thu thé H3 ¢ ngudi nhu duoc st dung trong vi du thtr nghiém 1

(7,5ug protein/100ul), 30uM GDP, 100uM R(-)-o-metylhistamin va cac hop chét thi
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nghiém dugc cho phan tng ¢ nhiét do trong phong trong thoi gian 30 phut. Sau khi hoan
thanh phan tng, [*>S]GTP-y-S (0,2 nM) duoc bd sung va duoc cho phan tng trong thoi
gian thém 30 phut. Sau khi hoan thanh phan (rng, hdn hop phan tmg duoc loc hit qua
kinh loc (GF/C). Kinh loc dugc rira ba lan voi dung dich rta HEPES 20mM (pH 7,4)
chtra natri clorua 100mM va magi€ clorua 1mM. Sau khi rtra, kinh loc duge lam kho va
chat nhip nhay dugc bd sung vao do, tiép theo 1a do hoat tinh phéng xa cia chung trén
may loc bang cach sir dung may dém nhip nhay chét 1ong.
Murc gin két [* S]GTP-y-S khi khong c6 mat R(-)-a-metylhistamin dugc xac dinh

la gin két khong dic hiéu, va sy chénh léch giita gin két toan phin khi ¢6 mit R(-)-a-
metylhistamin va gén két khoéng dac hiéu dugc xac dinh la gén két dic hiéu [35 S]GTP-y-S.
Néng d6 ¢b dinh cta [3SS]GTP-y-S (0,2 nM) va R(-)-a-metylhistamin (100uM) dugc cho
phan tng trong diéu kién néu trén v6i mdi nhom duge chat thir nghiém & cac nong do
khac nhau dé thu dugc duong cong trc ché. Duong cong tic ché duogc st dung dé xac dinh
ndéng d6 (ICsy) mdi nhém dugce chét thir nghiém can c6 dé 50% tc ché of [3SS]GTP-y-S
grfm két. Két qua la, cac hgp chét cua vi du 6 ¢6 tri s6 ICsq béng 3,1 nM, va céac hop chét
ctia vi du 30 c6 tri s6 ICsq bang 1,7 nM.
Vi du thtr nghiém 3: [3H]dipren0rphin thir nghiém gan két

Ai tinh véi thy thé p dugc danh gia trong thir nghiém gén két [*H]diprenorphin
cﬁahﬁng(kqulnc.Chéph&nthuthéptduqcs&dungléthuthéuiéiﬁ%hqpcﬁangudi
Thu thé p tai t6 hop cta ngudi dugc 0 voi [*H]diprenorphin (0,4 nM) & nhiét do 22°C
trong thoi gian 120 phat. Gan két [3H]diprenorphin khi c6 mat 1uM naltrexon dugc xac
dinh la gén két khong ddc hiéu, va sy chénh 1éch gitra gén két toan ph?m va gén két
[’H]diprenorphin khéng dic hiéu dugc xac dinh la gan két [° H]diprenorphin dac hiéu.
Vi du thtr nghiém 4: thir nghiém gin két ["H]DADLE

Ai tinh véi thu thé & duoc danh gia trong thir nghiém gén két [P"H|DADLE cua
hang Cerep, Inc. Ché phdm chira thu thé & duogc st dung la thu thé & tai t hop cia nguoi.
Thu thé & ti to hop cta ngudi duge G véi "HIDADLE (0,5 nM) & nhiét do 22°C trong
thoi gian 120 phat. Gan két ["H]DADLE khi ¢6 mat naltrexon 10puM dugc xac dinh 1a
gan két khong dic hiéu, va su chénh léch giita gan két toan phén va gan két "H]DADLE
khong dac hidu dugc xac dinh 1a gin két "H]DADLE dac hiéu.
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Vi du thtr nghiém 5: Thir nghiém gin két ["H](+)pentazocin

Ai tinh v&i thu thé o1 duoc danh gia trong thir nghiém gan két [3H](+)pentazocin
ctia hing Cerep, Inc. Ché phim chira thu thé o1 dugc st dung 1 mang chira té bao Jurkat.
Mang té bao Jurkat duoc 0 voi [3H](+)pentazocin (8 nM) & nhiét do 22°C trong thoi gian
120 phut. Gén két [*H](+)pentazocin khi ¢6 mat 10uM haloperidol dugc x4c dinh 1a gin
két khong dic hiéu, va su chénh léch gitta gin két toan phdn va gin két
[3H](+)pentazocin khong dic hiéu dugc xac dinh 1a gin két [’ H](+)pentazocin dac hi¢u.
Vi du thir nghiém 6: Thir nghiém gin két [’H]U69593

Ai tinh véi thu thé « dugc danh gia trong thir nghiém gin két [PH]U69593 cia
hang Cerep, Inc. Ché phém chira thu thé « dugc st dung la thu thé « tai td hop cua chudt
cbng. Thu thé « tai t6 hop cua chudt céng duge G voi [PH]U69593 (1 nM) & nhiét dd
22°C trong thoi gian 60 phit. Gan két [’H]U69593 khi ¢6 mit naloxon 10uM dugce xac
dinh la gén két khong ddc hiéu, va sy chénh Iéch giira gén két toan phﬁn va gén két
[PH]U69593 khong dic hiéu duoc xac dinh 1a gin két [PH]U69593d4c hidu.

Bang 2 thé hién % tic ché gin két v6i mdi nhom phdi tir bi gy ra do cac hop chit

theo vi du 70 & 10uM ndng d6 trong vi du thir nghiém 3 dén 6.

[Bang 2]
Bang 2 thir nghiém gén két thu thé Opioid
. % trc ché
Thu thé
(10pM)
0 3
-1
cl 28
K 17

Tuong ty, trong vi du thtt nghiém 5, cac hop chat ctia vi du 54 va 55 & nong do
10pM thuc té da thé hién mirc e ché 1an lugt 39% va 3% dbi voi gén két phdi tir.
Vi du thtt nghiém 7: Thit nghiém 6n dinh chuyén hoa & gan nguoi
Biang cach sir dung vi thé gan ¢ ngudi (Xenotech, H0630), tinh dugc thoi gian

ban hity chuyén hoa in vitro. Dung dich phén tng (300mL) duoc didu ché dé chira céc
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hop chét thir nghiém & 1uM trong dung dich dém Na-K-phosphat 250mM (pH 7,4) chira,
& nong d6 cudi, MgCl,2,4mM, glucoza-6-phosphat (G-6-P) 1,5mM, glucoza-6-phosphat
dehydroaza (G-6-P DH) 0,18 U/mL, KClI 69mM, p-nicotinamit-adenin dinucleotit
phosphat 0,16mM, dang oxy héa (NADP) va 1mg protein vi thé /mL. Sau khi 0 so bd &
nhiét d6 37°C trong thoi gian 5 phit, dung dich NADP duoc b sung dé khoi mao phan
tng. Thoi gian 0 dugc 4n dinh 1a 0, 10, 20, 30, 45 hodc 60 phit. Phan tng duoc nging
bang cach bd sung dung dich CH;CN:CH;OH (1:1) véi cung thé tich nhu dung dich phan
mg. Mau sau phan tng dugc ly tAm & 3639 x g & nhiét d6 4°C trong thoi gian 10 phut,
va dich ndi thu dugc dugc phan tich bang LC/MS. Bang cach st dung khoang thoi gian
quan sat duoc hién twgng duong nam ngang, thoi gian ban huy chuyén hoa tinh dugce tur
duong déc. Két qua 14, cac hop chét cua vi du 6 thuc t& ¢6 thoi gian ban hty chuyén héa
la 180 phut hoac dai hon.
Vi du thr nghiém 8: Thir nghiém nhan thirc xa hoi

Céc thir nghiém nay duoc thuc hién trén chudt céng Sprague-Dawley (duc) theo
phuong phéap da dugce bdo cdo (Shimazaki et al., European Journal of Pharmacology, 575,
94-97, 2007). Cac con chudt trudng thanh (9 tudn tudi) duge nhdt vao 16ng thir nghiém
va dugc dé thich nghi trong thoi gian 30 phut. Sau 30 pht, cac con chudt thiéu nién (4
tuan tudi) duge dua vao cing 16ng thir nghiém chtra chudt truéng thanh, va dé yén trong
thoi gian 5 phut. Trong 5 phut nay, do thoi gian dé chudt trudng thanh thé hién tap tinh
xa hoi (khut khit, xu 16ng, lai gin) di v6i chudt thiéu nién (thoi gian tham do tht nhAt).
Sau d6, cic con chudt duge bd ra khoi 16ng thir nghiém va cho quay lai 16ng ban déu cua
ching. Sau thoi gian 85 phut, chudt truéng thanh dugc dua tré lai 16ng thir nghiém va dé
thich nghi trong thoi gian 30 phat. Ciing van chudt thiéu nién nhu duoc sk dung trong
thoi gian tham do dau tién dugc dua vao 1dng thir nghiém, tiép theo 1a do thoi gian dé
chuot truong thanh thé hién tap tinh xa hoi (khut khit, xu 16ng, lai gén) dbi v6i chudt
thiéu nién trong thoi gian 5 phut (thoi gian tham do tht hai). Nhan thire x4 hoi duoc thé
hién ¢ dang ty s6 thoi gian tham do thir hai/ thoi gian tham do thi nhét. Chét thir nghiém
(cac hop chit cia vi du 70) duoc st dung qua duong miéng cho chudt trudng thanh ngay

sau tap tinh x4 hoi dau tién ctia n6. Két qua thu duge duge thé hién trong Bang 3.
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[Bang 3]
Ty sb (thoi gian tham do tha hai/ thoi gian tham
do thir nhat)
Nhom st dung chit dan 0,87 +0,15

Nhom st dung chit thte 0,66 +0,16 "~
nghiém (10mg/kg)

n=18, y nghia théng ké duoc phan tich bang thir nghiém t

Chat nhom thir nghiém c6 ty s& (thoi gian tham do tht hai/ thoi gian tham do thir
nhat) giam dang ké néu so v6i nhom sir dung chét dan, do d6 chi ra ring chit thir nghiém
co tac dung gia tang vé chuc nang nhan thuec.

Vi du thir nghiém 9: Thr nghiém phan bd & chudt

Chudt cdng SD duge str dung va cho st dung qua duong miéng mot 1an véi cac hop
chét ctia vi du 70 véi liéu 3mg/kg (2,75mg/kg dudi dang tu do) dé xac dinh phén bd trong
md cua cac hop chét trong huyét tuong, ndo, gan, théan, 14 lach, phéi, tim, co, mJ, rudt,
ty xwong va tuyén tién liét & thoi didm 1, 2, 4, 8 va 24 gio sau khi st dung. Pé dinh
lwong, sic ky 1éng hiéu nang cao /phd khdi tandem (LC-MS/MS) dugc sir dung. Két qua
1a, trong truong hop cac hop chét cua vi du 70, dang khong thay ddi va chét chuyén hoa
co ban cua dang tu do (nghia la, cac hop chét cta vi du 6) thuc té duoc thai trir nhanh ra
khéi mdi co quan.

Vi du thtt nghi€ém 10: Thtr nghiém doc té bao

Té bao CHL/IU dugc 14y tir phdi chudt ddng Trung Qubc (DS Pharma Biomedical
Co., Ltd., Japan) dugc nhéan giéng, va moi truong dugc dua 1€n modi trudng khac vao
ngay tiép theo (MEM + 2mM L-Glutamin + 10% CS (tat ca duoc mua tir Invitrogen))
chtra cac hop chit thir nghiém & cac ndng do khac nhau, tiép theo 1a nudi ciy trong thoi
gian 48 gio. Bang cach st dung bd kit &ém té bao -8 (Dojindo Laboratories, Japan), ty 1&
sdng sot cua té bao duoc xac dinh dé thu duogc dudng cong ma truc tung 1a ndng do cac
hop chét thir nghiém va truc hoanh 1a ty 18 séng. Puong cong thu dugc theo cach nhu thé
dugce sir dung dé xac dinh ndng do cia thir nghiém céc hop chét tai d6 ty 1& sdng 1a 50%.

Két qua 1a, ndng do nay 1a 275, 441 va >640umol/L ddi véi cac hop chét 1an luot coa vi
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du 56, 62 va 70.
Kha nang g dung trong cong nghiép

Sang ché bao gdm dugc pham c6 tac dung trc ché manh d6i voi su gin két voi thy
thé histamin H3 va duoc st dung dé ngdn ngura hodc diéu tri r6i loan qua trung gian thu
thé histamin H3 nhu ching suy giam tri nhéd, bénh Alzheimer, rbi loan tdng dong thiéu
chuy, tam than phan liét, ddng kinh, co giat trung tam, r6i loan dn uéng, béo phi, dai thao
duong, tang lipit mau, rbi loan gidc ngd, ching nga rii, hoi chung ngung thé trong khi
ngu, r6i loan nhip ngay dém, trAm cam, viém mi di ung hodc bénh khéc. Sang ché duoc

du doan 1a dong gop dang ké vao viéc phat trién céng nghiép duoc pham.
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YEU CAU BAO HOQ

1. Hop chit phenylpyrazol ¢ cong thirc sau hodc mubi duoc dung cua no:

[Cong thirc 1]

R
»
NN (1)
1 -
SN0 K
R?2 T

trong do:

R' va R? c6 thé giéng nhau hodc khac nhau, mdi nhém 1a C;-Cg alkyl hodc C3-Cg
xycloalkyl, hodc

R' va R? dugc lién két voi nhau cling v&i nguyén tir nito lién ké véi chung dé tao
ra di vong no co tir 4 dén 7 canh (trong d6 di vong no nay c6 thé dugc thé bang halogen
hodc C;-Cg alkyl),

n 1a sé nguyén tir 0 dén 2,

T 1a nguyén tr hydro, halogen hoac C;-Cg alkyl, va

R 14 nhom c6 cong thire bit ky trong s6 cac cong thire tix (II) dén (VIII):
[Cong thac 2]

0,

R® o N
/ X RT R10 NO
N ¢ Ola N-c RS 5~ /// /
>} RS /N’g / >/ /0 4

(IN) (111 (V) (V) (V) (VII) (VI

trong d6 Z*1a -CH,-, -O- hodic -NR''-,
q 1a sé nguyén tir 0 dén 1,
s 1a s6 nguyén tir 0 dén 2,
R*vaR’, c¢6 thé giéng nhau hoic khac nhau, mdi nhém 1a nguyén tir hydro, C;-

Cy alkyl (trong d6 C;-Cs alkyl nay cé thé dugc thé bing halogen, C;-Cg xycloalkyl, C,-Cg
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alkoxy, hydroxy, hydroxy-C;-Cg4 alkoxy, C,-C; alkoxycacbonyl hodc cacboxy), C;-Cyg
xycloalkyl (trong d6 C;-Cy xycloalkyl nay c6 thé duoc thé bang halogen, C-Cg alkyl, C;-
C, alkoxy hodc hydroxy) hoic cong thic -(CH,),-Ar' (trong do Ar' la aryl (trong do aryl
nay co thé duoc thé béng halogen, C;-C¢ alkyl, C;-Cg alkoxy, hydroxy hodc xyano) hoic
heteroaryl (trong d6 heteroaryl nay c6 thé dugc thé bing halogen, C-Cq alkyl, C;-Cg
alkoxy, hydroxy ho#c xyano), va m la sé nguyén tir 0 dén 2),

R la halogen, C,-Cs alkyl, C;-C¢ alkoxy, hydroxy hodc oxo (v4i diéu kién néu 7>
1a -CHy-, thi nguyén ti hydro c6 thé duoc thé bang R®),

R’ 1a nguyén tir hydro hodc C;-Cg alkyl,

R%1a C-Cq alkyl (trong d6 C;-Cs alkyl nay c6 thé dugc thé bing halogen, C;-Cg
xycloalkyl, C;-Cg alkoxy hodc hydroxy), C;-Cg xycloalkyl (trong d6 C3-Cy xycloalkyl
nay co thé duoc thé béng halogen, C;-Cg alkyl, C;-C¢ alkoxy hodc hydroxy), C;-Cs
alkoxy (trong d6 C;-Cg alkoxy nay c6 thé duoc thé bing halogen, C;-Cg xycloalkyl, C;-
Ce alkoxy hodc hydroxy) hodc cong thirc -(CH,)-Ar” (trong d6 Ar® 1a aryl (trong d¢ aryl
nay c6 thé dugc thé bang halogen, C;-Cg alkyl, C;-Cs alkoxy, hydroxy hodc xyano) hoic
heteroaryl (trong d6 heteroaryl nay c6 thé dugc thé bang halogen, C;-Cy alkyl, C{-Cq
alkoxy, hydroxy hodc xyano), va 1 1a s6 nguyén tir 0 dén 2),

G 1a -CO- hoiac -SO,-,

R’ 14 C-Cq alkyl, C3-Cg xycloalkyl, C;-Cg alkoxy, aryl (trong d6 aryl nay c¢6 thé
dugc thé béng halogen, C,-Cq alkyl, C;-C¢ alkoxy, hydroxy hodc xyano) hoic heteroaryl
(trong d6 heteroaryl nay c6 thé dugc thé bang halogen, C;-Cy alkyl, C;-Cq alkoxy,
hydroxy hodc xyano),

R 1a C;-Cq alkyl, C;-Cg alkoxy, amino, C-Cg4 alkylamino, C,-C, dialkylamino,
di vong no c6 tir 4 &én 7 canh (trong do di vong no nay c6 thé dugc thé bang halogen, C;-
Cs alkyl, C;-Cg alkoxy, hydroxy hodc xyano), aryl (trong d6 aryl nay co thé dugc thé
bang halogen, C;-Cy alkyl, C;-Cs alkoxy, hydroxy hodc xyano) hodc heteroaryl (trong d6
heteroaryl nay c6 thé duoc thé bing halogen, C;-Cs alkyl, C,-Cs alkoxy, hydroxy hoic
Xyano), va

R'" 12 hydro hoic C;-Cg alkyl.

2. Hop chat phenylpyrazol hodc mubi dugc dung ctia né theo diém 1, trong do trong cong
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thuce (1),

nlal,

T la nguyén tir hydro hodc halogen, va

R' va R? dugc lién két voi nhau ciing v6i nguyén tir nito 1ién k& voi chung dé tao
ra di vong no co6 tur 5 dén 6 canh (trong do6 di vong no nay c6 thé dugc thé bé’mg C-C
alkyl).
3. Hop chét phenylpyrazol hoic mudi dwoc dung cta né theo diém 1, trong d6 trong cong
thac (1), R c6 cong thuc (1I).
4. Hop chat phenylpyrazol hodc mudi duge dung cia no theo diém 2, trong dé trong cong
thue (1), R ¢6 cong thie (1).
5. Hop chét phenylpyrazol hoic mudi dugc dung cta né theo diém 1, trong do6 trong cong
thac (1), R ¢6 cong thire (III).
6. Hop chét phenylpyrazol hoac mubi dugc dung cua n6 theo diém 2, trong dé trong cong
thuce (1), R ¢6 cong thire (III).
7. Hop chét phenylpyrazol hodc mudi duoc dung cta né theo diém 1, trong d6 hop chét
nay dugc chon tir nhom bao g6m:

1-(4-{3-[(2R)-2-metylpyrolidin-1-yl]propoxy } phenyl)-1H-pyrazol-4-
cacboxamit,

1-(4-{3-[(2S)-2-metylpyrolidin-1-yl]propoxy } phenyl)-1H-pyrazol-4-
cacboxamit,

N-tert-butyl-1-{4-[3-(2-metylpyrolidin-1-yl)propoxy]|phenyl}-1H-pyrazol-4-
cacboxamit,

N-tert-butyl-1-{4-[3-(2,5-dimetylpyrolidin-1-yl)propoxy]phenyl}-1H-pyrazol-4-
cacboxamit,

N-tert-butyl-1-[4-(3-pyrolidin-1-ylpropoxy)phenyl]- 1 H-pyrazol-4-
cacboxamit,

N-tert-butyl-1-{4-[3-(diethylamino)propoxy|phenyl}-1H-pyrazol-4-
cacboxamit,

N-(4-flophenyl)-1-{4-[3-(2-metylpyrolidin-1-yl)propoxy]phenyl}-1H-

pyrazol-4-cacboxamit,
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N-(4-flophenyl)-1-[4-(3-pyrolidin-1-ylpropoxy)phenyl]-1H-pyrazol-4-
cacboxamit,

N-(4-metylphenyl)-1-{4-[3-(2-metylpyrolidin-1-yl)propoxy]phenyl}-1H-
pyrazol-4-cacboxamit,

4-flobenzylamit cda axit 1-{4-[3-(2-metylpyrolidin-1-yl)-propoxy]-phenyl}-1H-
pyrazol-4-cacboxylic,

dimetylamit cta axit 1-{4-[3-(2-metylpyrolidin-1-yl)-propoxy]-phenyl}-1H-
pyrazol-4-cacboxylic,

bis-(2-hydroxyetyl)-amit cta axit 1-(4-{3-[(2R)-2-metylpyrolidin-1-
yl]propoxy } phenyl)-1H-pyrazol-4-
cacboxylic,

N-(2-hydroxyetyl)-1-(4-{3-[(2R)-2-metylpyrolidin-1-yl]propoxy } phenyl)-1H-
pyrazol-4-cacboxamit,

tert-butyl N-(2-hydroxyethyl)-N-{[1-(4-{3-[(2R)-2-metylpyrolidin-1-y]]
propoxy j phenyl)-1H-pyrazol-4-yl]cacbonyl} glyxinat,

N-(2-hydroxyetyl)-N-{[1-(4-{3-[(2R)-2-metylpyrolidin-1-yl]propoxy}
phenyl)-1H-pyrazol-4-yl]cacbonyl} glyxin, va

N-[2-(2-hydroxyetoxy)etyl]-1-(4-{3-[(2R)-2-metylpyrolidin-1-
yl]propoxy } phenyl)-1H-pyrazol-4-cacboxamit.
8. Dugc pham chira hop chit phenylpyrazol hozc mudi dugc dung cta né theo diém bAt
ky trong so cac diém tir 1 dén 7 lam thanh phan hoat tinh.
9. Dugc chit dé phong ngira hodc didu tri chiing suy giam tri nhé, bénh Alzheimer, roi
loan ting dong thiéu chu y, tm than phén liét, dong kinh, co giat trung tam, rdi loan dn
ubng, béo phi, dai thdo duong, ting lipit mau, rbi loan gidc ngu, chiing ngu rii, hoi ching
ngung thé trong khi ngu, roi loan nhip séng, trAm cam hodc viém miii di ung, chira hop
chat phenylpyrazol hoic mudi duoc dung cta né theo diém bét ky trong s diém tir 1 dén

7 1am thanh phan hoat tinh.
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