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khi sic, r6i loan lo au, bénh tam than phan liét, bénh Alzheimer, bénh Parkinson,
chiing mua giat Huntington, r6i loan an udng, bénh tang huyét ap, bénh da day-
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Cu thé, sang ch€ dé xuat hgp chét azol c6 cong thic chung (I), hodc mu6i
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Linh vue k§ thuit dwoc dé cap

Sang ché dé cap dén hop chat co khung azol ma c6 tac dung ddi khang véi thu
thé hormon chdng bai niéu (arginine-vasopressin: AVP) V1b va duoc pham chira hop
chét nay lam hoat chét, cu thé 1a, thudc dé diéu tri hoac ngin nglra cic bénh nhu rdi
loan khi sic (bao gém bénh trdm cam), rdi loan lo du, bénh tam than phéan liét, bénh
Alzheimer, bénh Parkinson, chiing mua giat Huntington, r6i loan an uéng, bénh ting
huyét ap, bénh da day-rudt, chung nghién thubc, bénh dong kinh, bénh nhdi mau nio,
ching thiéu mau cuc bod ndo, chiing phu néo, ton thuong dau, bénh viém, bénh lién

quan dén mién dich, va bénh hoi.
Tinh trang ky thuit ciia sang ché

Hormon chéng bai niéu (Arginine-vasopressin: AVP) 1a mot peptit gdm chin
axit amin duoc sinh tong hop chu yéu & viung dudi ddi va lién quan mat thiét véi
hormon thity sau tuyén yén trong viéc diéu chinh ap suit tham thdu huyét thanh, ap
sudt mau, va thé tich dich thé.

Cho dén nay, thu thé AVP da dugc tach dong nudi Céy thanh ba kiéu phu, thu
thé Vla, V1b, va V2, tat ca ching déu duoc biét 1a thu thé bay mang. Thu thé V2 duoc
ndi voi Gs dé 1am ting mc cAMP. Thu thé Vla duoc ndi véi Gq/l11 dé tao diéu kién
thuén 1¢i cho sy ddp ung PI va lam ting mrc Ca ndi bao. Thu thé Vla duoc biéu hién
O ndo, gan, tuyén thuong théan, va co tron mach chéng han, va co6 lién quan dén tac
dung co mach. Nhu thu thé Vla, thu thé V1b cling duge ndi véi Gq/11 dé tao diéu
kién thun loi cho su dap Gng PI (xem céc tai lidu phi sang ché 1 va 2). Thu thé V1b
dugc thiy pho bién nhat ¢ tuyén yén (duoc biéu hién trong 90% hoic nhiéu hon té bao
tiét ACTH cua thiy trude) va duge danh gid 1a tham gia trong qué trinh tiét ACTH do
AVP gian tiép gay ra tir thuy trude tuyén yén. Khong gidng trong tuyén yén, thu thé
V1b dugc phan bd rong rii ¢ ndo va xudt hién vai luong 16n khong chi & hé vo nio ria
bao g&n hdi hai ma, hach hanh nhan va vé ndo néi khiru ma con & vo ndo, bong khiru

giac, va nhan raphe la nhan c6 ngudn goc ctia h¢ than kinh serotonin (xem cac tai liéu
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phi sang ché 3 va 4).

Trong nhitng nim gan ddy, su lién quan ctia thu thé V1b trong rbi loan khi sic
hodc rbi loan lo au da duoc dé xuét, va su hitu ich cua chit dbi khang thu thé V1b
dang dugc nghién ctru. Chudt bat hoat thu thé V1b thé hién hanh vi hung hiang giam
(xem tai liéu phi sang ché 5). Ngoai ra, viéc tiém chat d6i khang thu thé V1b vao ving
vach ngan lam kéo dai thoi gian danh cho sy vui vé (tic dung giéng giai lo 4u) trong
thtr nghiém chit thap nang cao (xem tai liéu phi sang ché 6). Trong nhitng nam gan
day, hop chat 1,3-dihydro-2H-indol-2-on str dung ngoai vi da dugc tao ra & dang chét
dbi khang dac hiéu thu thé V1b (xem céc tai liéu sang ché 1 dén 3). Ngoai ra, hop chét
1,3-dihydro-2H-indol-2-on da duoc bao cdo la thé hién tac dung chéng trAm cam va
giai lo au & nhiéu md hinh dong vat (xem cdc tai liéu phi sang ché 7 va 8). Hop chét
dugc mo ta trong tai liéu sang ché 1 ¢6 ai luc cao dbi véi thu thé V1b (1><10'9m01/L
dén 4x10°mol/L) ma no tac dong chon loc vao; tuy nhién, hop chit nay dbi khang
AVP, AVP + CRF, va lam ting ACTH do su cing thang bi kiém ché gay ra.

Gan day, chat dbi khang thu thé V1b c6 ciu tric khac nhau tir hop chit 1,3-
dihydro-2H-indol-2-on da dugc bdo cdo va ching 1a hop chat quinazolin-4-on (xem
cac tai liéu sang ché 4 va 10), hop chit p-lactam (xem cac tai lidu sang ché 5 va 7),
hop chét azinon/diazinon (xem tai liéu sang ché 6), hop chét benzimidazolon (tai liéu
sang ché 8), hop chét isoquinolinon (xem céc tai liéu sang ché 9 va 10), hop chét
pyridopyrimidin-4-on (xem tai liéu sang ché 11), hop chét pyrolo[ 1,2-a]pyrazin (xem
tai lidu sang ché 12), hop chit pyrazolo[1,2-a]pyrazin (xem tai liéu sang ché 13), hop
chat quinolin (xem tai liéu sang ché 14), hop chit tetrahydroquinolin sulfonamit (xem
tai liéu phi sang ché 9), hop chét thiazol (xem tai liéu phi sdng ché 10), va hop chét
sulfonamit (xem tai liéu phi sang ché 11). Tuy nhién, khong c6 bao cao nao dugc thuc
hién d6i voi hop chat duoc mo ta trong sang ché nay ma co khung azol.

Tai liéu vién dan
CAc tai liéu sang ché

Tai liéu sang ché 1: W02001/055130

Tai liéu sang ché 2: W02005/021534

Tai liéu sang ché 3: W02005/030755
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Tai lidu sang ché 4: W02006/095014

Tai lidu sang ché 5: W02006/102308

Tai lidu sang ché 6: W02006/133242

Tai lidu sang ché 7: W02007/109098

Tai liéu sang ché 8: W02008/025736

Tai lidu sang ché 9: W02008/033757

Tai liéu sang ché 10: W02008/033764

Tai liéu sang ché 11: W02009/017236

Tai liéu sang ché 12: W02009/130231

Tai liéu sang ché 13: W02009/130232

Tai lidu sang ché 14: W02011/096461
Céc tai liéu phi sang ché

Tai liéu phi sang ché 1: Sugimoto T, Kawashima G, J. Biol. Chem., 269,
27088-27092, 1994

Tai liéu phi sang ché 2: Lolait S, Brownstein M, PNAS, 92, 6783-6787, 1995

Tai liéu phi sang ché 3: Vaccari C, Ostrowski N, Endocrinology, 139, 5015-
5033, 1998

Tai li€u phi sang ché 4: Hernando F, Burbach J, Endocrinology, 142, 1659-
1668, 2001

Tai liéu phi sang ché 5: Wersinger SR, Toung WS, Mol. Psychiatry, 7, 975-
984, 2002

Tai lidu phi sang ché 6: Liebsch G, Engelmann M, Neurosci. Lett., 217, 101-
104, 1996

Tai liéu phi sang ché 7: Gal CS, Le Fur G, 300, JPET, 1122-1130, 2002

Tai li€u phi sang ché 8: Griebel G, Soubrie P, PNAS, 99, 6370-6375, 2002

Tai liéu phi sang ché 9: Jack D. Scott, et al., Bioorganic & Medicinal
Chemistry Letters, 19, 21, 6018-6022, 2009

Tai liéu phi sang ché 10: Chris A S, et. al., Bioorganic & Medicinal Chemistry
Letters, 21, 92-96, 2011

Tai liéu phi sang ché 11: James B, et. al., Bioorganic & Medicinal Chemistry
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Letters, 21, 3603-3607, 2011.
Ban chit ky thuit ciia sang ché

Muc dich cta sang ché 1a tim ra hop chéit c¢6 tic dung dbi khang thu thé V1b
va tao ra thubc dé diéu tri hodc ngin ngira cac bénh nhu roi loan khi séc (bao gém
bénh trdm cam), roi loan lo 4u, bénh tdm than phan li¢t, bénh Alzheimer, bénh
Parkinson, chiing muaa giat Huntington, rbi loan an udng, bénh tang huyét ap, bénh da
day-rudt, chiing nghién thude, bénh dong kinh, bénh nhdi mau ndo, chimmg thiéu mau
cuc bo nao, ching phu nao, ton thuong dau, bénh viém, bénh lién quan dén mién dich,
va bénh hoi.

La két qua cua cac th nghiém miét mai, cic tic gia sang ché da phat hién ra
hop chat méi c¢6 khung azol méi ma c6 tac dung d6i khang thu thé V1b (sau day hop
chét nay dugc goi 1a "hop chat azol") va nhé d6 c6 dugce sang ché.

Do do, sang ché bao gdm cac phuong 4n sau:

1. Hop chét azol c6 cong thire I:
R1

I
N_ O

R2”
R4
\ﬁ . 5

Y\ ' ¢
L) Y3-X'— X2
R3” YQ“’ | /

(n

[trong cOng thic I,

R' 1a nguyén ti hydro, C,_s alkyl (C,.5 alkyl tuy y duoc thé bang mot dén ba
nhom duge chon tir nhéom bao gdm hydroxy, nguyén tir halogen, xyano, Cs.
xycloalkyl, va C,_s alkoxy), C;.7 xycloalkyl, hodc di vong no c6 4 dén 8 canh;

R? 1 nguyén tir hydro hodc C,_s alkyl;

R* 1a aryl hoic heteroaryl (aryl va heteroaryl tly y duoc thé bing mot hoidc hai
nhom duoc chon tor nhom bao gém Cis alkoxy, C,s alkyl, nguyén t& halogen,
triflometyl, triflometoxy, xyano, hydroxy, diflometoxy, va C,_s alkylsulfonyl);

R* va R’ ¢6 thé 1a gidng nhau hoac khac nhau mdi nhom la nguyén to hydro,
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C,.5 alkyl (Cy_s alkyl tuy y duogc thé béng mot dén ba nhom duoc chon tir nhom bao
gém hydroxy, nguyén tr halogen, xyano, Cs; xycloalkyl, va C,s alkoxy), Ci;
xycloalkyl, hodc di vong no hodc khong no cé 4 dén 8 canh chta mot hodc nhiéu
nguyén tir nito, oxy hodc luu huynh trong vong (di vong no hodc khong no c6 4 dén 8
canh tuy y duogc thé béng mot hoac hai nhém dugc chon tir nhom bao g6m hydroxy,
C,.s alkyl, C,_s alkoxy, nguyén tu halogen, xyano, C,_s alkanoyl, va triflometyl), hoac

R* va R’, ciing véi nguyén tir nito ké bén tao ra di vong no hodc khong no c6 4
dén 8 canh tuy y chtra mot hodc nhiéu nguyén ti nito, oxy hodc luu huynh trong vong
ngoai nguyén tir nito ké bén (di vong no hodc khong no c¢6 4 dén 8 canh tuy y duoc thé
bang mot hodc hai nhom duoc chon tir nhém bao gdm hydroxy, C.s alkyl (C,_s alkyl
tuy y duogc thé béng mot hodc hai nhom hydroxyl), C,_s alkoxy, nguyén t& halogen,
xyano, C,.s alkanoyl, oxo, aminocarbonyl, mono-C,.s alkylaminocarbonyl, di-C,_s
alkylaminocarbonyl, triflometyl, amino, mono-C,_s alkylamino, di-C;_s alkylamino va
C,.5 alkanoylamino, va di vong no hodc khong no c6 4 dén 8 canh tuy y chira nhom
C,.s alkylen lién két ngang v&i hai nguyén tir cacbon khac nhau trong vong) hodc tao
ra 2-oxa-6-azaspiro[3.3 Jhept-6-yl hodc 7-oxa-2-azaspiro[3.5|non-2-yl;

vong azol tiy y dugc thé nay ¢ cong thire o:

()

o cau truc bat ky trong s6 cdc nhom c6 cong thire II sau:
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LN R :
a*\§§2 %\JH' ,T\N% I > ENH
X =N *’S(I< SN~ N
?'LL \Ry % , N\N iiw is%
KN N /(o e
Y \N—g- i N—3- | N—§-
EZN\(O ’ ?&Jiv w X o ()

trong do:

R” la nguyén ti hydro hodc C,_s alkyl;

X' va X? 14 sao cho

) khi X' 1a lién két don hodc cong thirc -CO-, thi X° 1a -C,.5 alkylen-
hodc -O-C/_s alkylen-; va

ii) khi X' 14 cong thirc -CONR*'-, thi X 1a lién két don;

R*' 14 nguyén tir hydro hodc Cy_s alkyl; va

vong A la vong benzen, di vong thom c6 6 canh (vong benzen va di vong
thom c6 6 canh nay tuy vy duoc thé béng mot hodc hai nhém duogc chon tir nhom bao
gdm nguyén tir halogen va Cys alkoxy), di vong no hodc khong no mdt phan c6 4 dén
8 canh chtra mot hodc hai nguyén tt nito (di vong no hodc khong no ¢ 4 dén 8 canh
tiy y duge thé bing mot oxo) hodc Cs; xycloalkan] hodc mudi dugc dung cua hop
chat azol.
2. Hop chat azol hodc mubi duoc dung cta chung theo phuong an (1), trong d6 trong
cong thire I néu trén,

R* va R’ ¢o thé 1a gidng nhau hodc khac nhau, mdi nhom la nguyén tu hydro,
Cis alkyl (Cy_s alkyl tuy v duoc thé béng mdt dén ba nhom duogc chon tr nhom bao
gdm hydroxy, nguyén tir halogen, xyano, Cs; xycloalkyl, va C;s alkoxy), C;-
xycloalkyl, hodc di vong no hodc khong no co 4 dén 8 canh chta mdt hodc nhiéu
nguyén tr nito, oxy hodc luu huynh trong vong (di vong no ho#c khéng no ¢ 4 dén 8
canh tlly y duoc thé bang mot hodc hai nhom dugce chon tir nhém bao goém hydroxy,

Ci.s alkyl, Cy.s alkoxy, nguyén tir halogen, xyano, C,._s alkanoyl, va triflometyl), hoac

-7-



23179

R*var’, cung voi nguyeén tu nito ké bén tao ra di vong no hodc khong no c6 4
dén 8 canh tiy y chia mot hodc nhiéu nguyén tir nito, oxy hodc luu huynh trong vong
ngoai nguyén tir nito ké bén (di vong no hodc khong no ¢ 4 dén 8 canh tiy y duoc thé
béng mot hoac hai nhém dugce chon tir nhom bao gé)m hydroxy, C,_s alkyl (C,.5 alkyl
thy v dugc thé bang mot hodc hai nhom hydroxyl), C,.s alkoxy, nguyén tt halogen,
xyano, C,.s alkanoyl, oxo, aminocarbonyl, mono-C,s alkylaminocarbonyl, di-Cs
alkylaminocarbonyl va triflometyl, va di vong no hozc khoéng no c¢6 4 dén 8 canh tuy y
chira nhém C,s alkylen lién két ngang voi hai nguyén tr cacbon khéac nhau trong
vong) hodc tao ra 2-oxa-6-azaspiro[3.3 [hept-6-yl hoac 7-oxa-2-azaspiro[3.5]non-2-yl.
3. Hop chét azol hodc mudi dugc dung cia chung theo phuong an (1) hodc (2), trong
do trong cong thtrc I néu trén,

X! 12 lién két don;

X 1a -C,5 alkylen- hoac -O-C,_s alkylen-; va

vong A la vong benzen, di vong thom c6 6 canh (vong benzen va di vong
thom c6 6 canh nay tuy y duogc thé béng mot hodc hai nhém dugce chon tir nhom bao
gff)m nguyén t halogen va C,_s alkoxy) hoac di vong no hoac khong no co 4 dén 8
canh chtra mot hodc hai nguyén ti nito (di vong no hodc khong no ¢6 4 dén 8 canh tuy
y dugc thé bﬁng mat 0Xo).

4. Hop chat azol hodc mudi duoc dung cua chung theo phuong an bat ky trong sb cac
phwong an tir (1) dén (3), trong d6 trong cong thire I néu trén,

vong A la vong benzen hodc di vong thom c6 6 canh (vong benzen va di vong
thom c6 6 canh nay tuy y duogc thé bé“mg mot hodc hai nhom duoc chon tir nhom bao
gdm nguyén tir halogen va C,_s alkoxy).

5. Hop chét azol hodc mudi duoc dung cua chung theo phuong an bét ky trong s6 cac
phuong 4n tir (1) dén (4), trong do trong cong thire I néu trén,

vong A la vong benzen hodc vong pyridin (vong benzen va vong pyridin nay
tuy v duoc thé béng mot hodc hai nhom ma duogc chon tr nhém bao g@)ln nguyén tu
halogen va C;_s alkoxy).

6. Hop chét azol hoic mubi duoc dung cua chung theo phuong an bét ky trong s6 cac

phuong 4n tir (1) dén (5), trong do trong cong thirc I néu trén,
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R'1a C,s alkyl;

R’ la nguyén tir hydro; va

R’ 1a phenyl hoic pyridyl (phenyl va pyridyl ty ¥ duoc thé bang mot hodc hai
nhom duoc chon tir nhom bao gém C,.5 alkyl, C,.s alkoxy, nguyén tr halogen, xyano,
triflometyl, diflometoxy, triflometoxy, va C,_s alkylsulfonyl).
7. Hop chét azol hodc mubi duge dung cia chiing theo phuwong an bat ky trong sb céc
phuong an tir (1) dén (6), trong do trong cong thie I néu trén,

vong azol tiy ¥ dugc thé nay c6 cong thirc o sau:

()

trong do

R” 1a nguyén t hydro hosic nhom metyl.
8. Hop chat azol hodc mudi duoc dung ctia chung theo phuong 4n bét ky trong sb cac
phuong an tir (1) dén (7), trong d6 trong cong thire I néu trén,

X' 1a lién két don;

X 1 etylen hoac metyletylen; va

R'vaR’, cung véi nguyén tir nito ké bén tao ra di vong no hodc khdng no co6 4
dén 8 canh tity y chtra mot hodc nhidu nguyén tu nito, oxy hodc luu huynh trong vong
ngoai nguyén tir nito ké bén (di vong no hodc khong no c6 4 dén 8 canh tuy y duoc thé
bang mot hodc hai nhém duoc chon tir nhém bao gdém hydroxy, C;_s alkyl (C,_s alkyl

tuy y duoc thé béng mot hodc hai nhém hydroxyl), C,_s alkoxy, nguyén ti halogen,
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xyano, C,.s alkanoyl va triflometyl, va di vong no hozc khong no c¢6 4 dén 8 canh tiy y
chira nhom C,s alkylen lién két ngang véi hai nguyén tir cacbon khéac nhau trong
vong) hodc tao ra 2-oxa-6-azaspiro|3.3 Jhept-6-yl.
9. Hop chét azol hodc mubi duge dung ctia ching theo phuong an bét ky trong s céac
phuong an tir (1) dén (8), trong d6 trong cong thic I néu trén,

R* va R, cung voi nguyén tr nito ké bén tao ra di vong no ¢6 5 hodc 6 canh
tiy v chira mot hodc nhidu nguyén tir oxy trong vong ngoai nguyén tr nito ké bén (di
vong no c6 6 canh tuy y duoc thé béng mot hoac hai nhom duogc chon tir nhém bao
gb6m hydroxyl va Cys alkyl, va di vong no ¢6 6 canh tuy y chira nhom C,_s alkylen lién
két ngang voi hai nguyén tir cacbon khac nhau trong vong) hodc tao ra 2-oxa-6-
azaspiro[3.3 |hept-6-yl.
10. Dugc pham chira hop chét azol hoac mudi duge dung cua chung theo phuong an
bat ky trong sd cac phuong an tir (1) dén (9) lam hoat chat.
11. Thube dé didu tri hodc ngan ngua r6i loan khi séc, rdi loan lo 4u, bénh tAm than
phén li€t, bénh Alzheimer, bénh Parkinson, chung muta gidt Huntington, rdi loan an
uéng, bénh ting huyét ap, bénh da day-rugt, chiing nghién thudc, bénh dong kinh,
bénh nhdi mau nao, chung thiéu mau cuc bo nao, ching phu nio, tdn thuong dau, bénh
viém, bénh lién quan dén mién dich, hodc bénh hdi, chira hop chét azol hodc mubi
dugc dung ctia chung theo phuong an bt ky trong s6 cac phuong an tur (1) dén (9) lam
hoat chit.
Uu diém cua sang ché

R rang 12 hop chét azol cta sang ché khong chi thé hién 4i luc dbi vé6i thu thé
V1b ma con thé hién tac dung ddi khang chdng lai tac nhan kich thich dbi voi thu thé

boi tuyén sinh Iy,
MG ta chi tiét sang ché

Cac thudt ngir dugc sir dung trong ban mo ta co cac nghia sau.
Thuét nglr "nguyén tir halogen" chi nguyén tir flo, nguyén tr clo, nguyén tir
brom, hoac nguyén tur iot.

Thuat ngtr "Cy.s alkyl" chi mach théng hodc mach nhanh alkyl ¢6 1 dén 5
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nguyeén tu cacbon, va vi du vé chiing bao gdbm metyl, etyl, n-propyl, isopropyl, n-butyl,
isobutyl, sec-butyl, tert-butyl, n-pentyl, isopentyl, neopentyl, va tert-pentyl.

Thuat ngit "Cs; xycloalkyl" c6 thé duwoc liy lam vi du bing nhom
xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, hodc xycloheptyl.

Thuat ngtr "C,_s alkoxy" chi nhém alkoxy mach théng hodc mach nhanh co 1
dén 5 nguyén tir cacbon, va vi du vé ching bao gdm metoxy, etoxy, n-propoxy,
isopropoxy, n-butoxy, isobutoxy, sec-butoxy, tert-butoxy, n-pentyloxy, isopentyloxy,
neopentyloxy, va tert-pentyloxy.

Thuat nglt "C,_5 alkylsulfonyl" chi nhém sulfonyl dugc thé béng "C)s alkyl"
néu trén, va vi du vé ching bao gém metylsulfonyl, etylsulfonyl, n-propylsulfonyl,
isopropylsulfonyl,  n-butylsulfonyl, isobutylsulfonyl, sec-butylsulfonyl, tert-
butylsulfonyl, n-pentylsulfonyl, isopentylsulfonyl, neopentylsulfonyl, va tert-
pentylsulfonyl.

Thuat ngtt "C,_s alkanoyl" chi nhom alkanoyl mach théng hodc mach nhanh co
2 dén 5 nguyén tir cacbon, va vi du vé ching bao gdm axetyl, propionyl, butyryl,
isobutyryl, valeryl, isovaleryl, va pivaloyl.

Thuét nglr "C,.s alkanoylamino”chi nhom amino ¢6 mét "C,.5 alkanoyl" néu
trén & dang phan tir thé va vi du vé ching bao gdm axetylamino, propionylamino,
butyrylamino, isobutyrylamino, valerylamino, isovalerlylamino, va pivaloylamino.

Thuat ngir “mono-Cy.s alkylaminocarbonyl" chi nhém carbonyl duoc thé bang
amino c6 mot nhom "C,_s alkyl" néu trén ¢ dang phﬁn tir thé, va vi du vé ching bao
26m metylaminocarbonyl, etylaminocarbonyl, n-propylaminocarbonyl,
isopropylaminocarbonyl,  n-butylaminocarbonyl,  isobutylaminocarbonyl,  sec-
butylaminocarbonyl, tert-butylaminocarbonyl, n-pentylaminocarbony],
isopentylaminocarbonyl, va neopentylaminocarbonyl.

Thuét nglt “mono-C .5 alkylamino" chi nhém amino ¢6 mot nhom "C,_s alkyl"
néu trén & dang phan tir thé, va vi du vé ching bao gdm metylamino, etylamino, n-
propylamino, isopropylamino, n-butylamino, isobutylamino, sec-butylamino, tert-
butyamino, n-pentylamino, isopentylamino, va neopentylamino.

Thuat ngtr "di-C.s alkylaminocarbonyl" chi nhém carbonyl duoc thé bang
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amino c6 hai nhém "C,s alkyl" giéng nhau hodc khac nhau néu trén & dang phin tir
thé, va vi du vé ching bao gdm dimetylaminocarbonyl, dietylaminocarbonyl, di(n-
propyl)aminocarbonyl, di(isopropyl)aminocarbonyl, etylmetylaminocarbonyl, metyl(n-
propyl)aminocarbonyl, va isopropyl(metyl)aminocarbonyl.

Thuét ngtt “di-C,.s alkylamino" chi nhém amino c¢6 hai nhom "C;_s alkyl"
gidng nhau hoic khac nhau néu trén & dang phan ttr thé, va vi du vé chting bao gém
dimetylamino, dietylamino, di(n-propyl)amino, di(isopropyl)amino, etylmetylamino,
metyl(n-propyl)amino, va isopropyl(metyl)amino.

Thuét ngit "aryl" chi nhan vong cacbon thom mdt vong hodc hai vong, va vi
du vé chiing bao gdm phenyl, 1-naphtyl, va 2-naphtyl.

Thuét ngir "heteroaryl" chi nhom thom mot vong hozc hai vong ¢6 1 dén 9
nguyén tir cacbon va con cé it nhat mot nguyén tir khac loai dugc chon tir nhom bao
gdém oxy, nito, va luu huynh, va vi du vé& chung bao gdm thienyl, furyl, pyrazolyl,
imidazolyl, triazolyl, tetrazolyl, thiazolyl, isothiazolyl, thiadiazolyl, oxazolyl,
isoxazolyl, oxadiazolyl, pyridyl, pyrimidinyl, quinolyl, indolyl, va benzofuranyl.

Thuat ngit "di vong no c¢6 4 dén 8 canh" c6 thé duoc ldy lam vi du bang
oxetan-3-yl, azetidin-1-yl, I-pyrolidinyl, piperidino, 2-piperidyl, 3-piperidyl, 1-
piperazinyl, morpholin-4-yl, morpholin-3-yl, thiomorpholin-4-yl, thiomorpholin-3-yl,
azepan-1-yl, 1,4-oxazepan-4-yl, va azocan-1-yl.

Thuat ngtr "di vong no hoac khong no co 4 dén 8 canh chira mdt hodc nhiéu
nguyén tur nito, oxy hodc luu huynh trong vong" c6 thé duoc ldy lam vi du bang
oxetan-3-yl, azetidin-1-yl, 1-pyrolidinyl, piperidino, 2-piperidyl, 3-piperidyl, 1-
piperazinyl, morpholin-4-yl, morpholin-3-yl, thiomorpholin-4-yl, thiomorpholin-3-yl,
azepan-1-yl, 1,4-oxazepan-4-yl, va azocan-1-yl.

Thuat nglr "di vong no hodc khong no ¢o 4 dén 8 canh dugc tao thanh cung
v6i nguyén ti nito ké bén va tiy y chira mot hodc nhidu nguyén ti nito, oxy hoac luu
huynh trong vong, ngoai nguyén ti nito ké bén" co thé dugc ldy lam vi du bing
azetidin-1-yl, I-pyrolidinyl, piperidino, 1-piperazinyl, morpholin-4-yl, thiomorpholin-
4-yl, azepan-1-yl, 1, 4-oxazepan-4-yl, azocan-1-yl, 5,6-dihydropyridin-1(2H)-yl, 1,4-

diazepan-1-yl, va 1,2,3,6-tetrahydropyridin-1-yl. Tt hon, néu di vong dang noi dén la
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di vong no ¢6 5 hodc 6 canh duge tao ra cung v6i nguyeén t nito ké bén va ¢ thé tuy y
chira mot hodc nhiéu nguyén tir oxy trong vong ngoai nguyén tir nito ké bén, va vi du
vé ching bao gébm Il-pyrolidinyl, piperidino, morpholin-4-yl, 35.6-dihydropyridin-
1(2H)-yl, va 1,2,3,6-tetrahydropyridin-1-yl.

Thuat ngit "C,_s alkylen" chi nhém hda tri hai c6 mdt nguyén t&r hydro duoc
loai ra khoéi "Cys alkyl" néu trén, va vi du vé ching bao gdm metylen, etylen,
metylmetylen, trimetylen, metyletylen, propylen, tetrametylen, etyletylen, va
pentametylen.

Thuat ngt "di vong no hodc khong no c6 4 dén 8 canh co C,.s alkylen lién két
ngang voi hai nguyén tir cacbon khac nhau trong vong" nhu duge dé cap dén két hop
v6i "di vong no hodc khong no c6 4 dén 8 canh dugc tao thanh cung véi nguyén tir
nito ké bén va tiry ¥ chira mét hodc nhidu nguyén ti nito, oxy hodc luu huynh trong
vong ngodi nguyén tir nito ké bén" néu trén, c6 thé duoc ldy lam vi du bang 8-
azabixyclo[3.2.1]oct-8-yl  (tropinyl), 8-oxa-3-azabixyclo[3.2.1]oct-3-yl, 3-oxa-8-
azabixyclo[3.2.1]oct-8-yl, va octahydroisoquinolin-2(1H)-yl. Puoc uwu tién la 8-
azabixyclo[3.2.1]oct-8-yl (tropinyl), 8-oxa-3-azabixyclo[3.2.1]Joct-3-yl, va 3-oxa-8-
azabixyclo[3.2.1]oct-8-yl. Vi du vé 8-azabixyclo[3.2. 1]oct-8-yl duge thé bang hydroxy
bao gdm 3-hydroxy-8-azabixyclo[3.2. 1]oct-8-yl.

Thuat ngt “di vong thom c6 6 canh” ¢ thé duoc ldy lam vi du bang vong
pyridin va pyrimidin.

Thuat ngtt "di vong no hodc no mot phén c6 4 dén 8 canh chira mot hodc hai
nguyén td nito” co thé duoc léy lam vi du béng vong azetidin, pyrolidin, piperidin,
piperazin, azepan, 1, 4-diazepan, 1,2-dihydropyridin, va 1,2,3,6-tetrahydropyridin.

Thuat nglt “Cs;; xycloalkan” c6 thé dugc ldy lam vi du bing vong
xyclopropan, xyclobutan, xyclopentan, xyclohexan, va xycloheptan.

Theo sang ché, t6t hon néu R' 1a C,.s alkyl va t6t hon Ia isopropyl hoac tert-
butyl.

Theo sang ché, t6t hon néu R’ Ia nguyén tu hydro.

Theo sang ché, t6t hon néu R* 1a phenyl hodc pyridyl (phenyl va pyridyl tuy y

duoc thé béng mot hodc hai nhém dugce chon tir nhom bao gfﬁm Cys alkyl, C,s alkoxy,
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nguyén tu halogen, xyano, hydroxy, triflometyl, diflometoxy, triflometoxy, va C,.s
alkylsulfonyl).

Tét hon, néu R’ 1a phenyl (phenyl tuy y dugc thé bang mot hodc hai nhom
dugc chon tir nhém bao gém C,s alkyl, C.s alkoxy, nguyén tu halogen, xyano,
triflometyl, diflometoxy, triflometoxy, va C,.s alkylsulfonyl) hodc pyridyl (pyridyl tuy
y duoc thé br?mg mot hodc hai nhém duogc chon tr nhom bao gé”)m C,5 alkyl, C,
alkoxy, nguyén tir halogen, xyano, hydroxy, triflometyl, diflometoxy, va triflometoxy).

Tt hon nita, néu R 1a phenyl (phenyl tity y dugc thé bang mot hodc hai nhom
duoc chon tir nhém bao gdm C . alkoxy, nguyén tr clo, nguyén tir flo, xyano, va C,_s
alkylsulfonyl) hodc pyridyl (pyridyl tiy y duge thé bang C,_s alkoxy).

Trong trudng hop duge dic biét wu tién, R 12 nhém c6 cu tric bét ky trong

nhom cong thie I'V sau.

o 5 C SN % O % O N

Theo mot phuong an duge vu tién cla sang ché, vong azol tuy y dugc thé co

cong thuc o sau:

(o)

la vong c6 cau trac bat ky trong nhém c6 cong thirc V sau.
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Theo mot phuong an duogc uu tién khéc, vong azol tuy y duoc thé c6 cong

thirc o néu trén 1 vong c6 ciu triic bit ky trong nhém coéng thie VI sau.

(Vi)

Theo sang ché, tt hon néu R 1a nguyén t hydro hodc nhom metyl.

Theo sang ché, tot hon néu X' 1a lién két don.

Theo sang ché, t6t hon néu X2 1a -Cy.s alkylen- hodc -O- C,_s alkylen-.

T6t hon, néu X 1a -C,.s alkylen-.

Tt hon nita, néu X* 1a etylen hodc metyletylen.

Theo sang ché, tét hon néu vong A la benzen hodc pyridin (vong benzen va
pyridin tiy ¥ dugc thé bang mot hoic hai nhom dwoc chon tir nhém bao gdm nguyén
ttr halogen va C,.s alkoxy) hodc di vong no hoac khéng no mot phén c6 4 dén 8 canh
¢6 mot hodc hai nguyén tir nito (di vong no hodc khong no c¢6 4 dén 8 canh tuy y duogc
thé bang mot 0xo).

Tét hon, néu vong A 1a vong c6 ciu tric bat ky trong nhém cong thirc VII sau.
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O-Me

o -sbs- -ss- M:s— o

0O O

-é@é- -4 \Jj 5 -é-ND'E- -é-NtN-E- (Vi)

Tét hon nita, vong A 1a vong c6 ciu tric bat ky trong nhém coéng thirc VIII

N=
-éé' 3 Was (Vi)

e A A 4 4 S 5 N I n 5 : A 1A .
Theo sang che, tot hon néu R” va R’, cung véi nguyén tir nito ké bén tao ra di

sau.

vong no hodc khong no ¢6 4 dén 8 canh tuy y chtra mot hozic nhiéu nguyén tr nito, oxy
hodc Iuu huynh trong vong ngoai nguyén tir nito ké bén (di vong no hogc khong no co
4 dn 8§ canh tuy y dugc thé béng mot hoac hai nhém duge chon tr nhédm bao g61n
hydroxy, C,_s alkyl (C,.5 alkyl tuy y dugce thé béng mot hodc hai nhém hydroxyl), C, s
alkoxy, nguyén ttr halogen, xyano, C,.s alkanoyl va triflometyl, va di vong no hoidc
khong no c6 4 dén 8 canh tuy y chitra nhom C,_s alkylen lién két ngang vé6i hai nguyén
tur cacbon khéc nhau trong vong) hodc tao ra 2-oxa-6-azaspiro[3.3|hept-6-yl.

T6t hon, néu R* va R, cing véi nguyén tr nito ké bén tao ra di vong no ¢6 5
hodc 6 canh tiy y chita mot hozc nhiéu nguyén tr oxy trong vong ngoai nguyén tir nito
ké bén (di vong no ¢ 6 canh tuy v dugce thé bang mot hodc hai nhém duoc chon tur
nhém bao gdm hydroxyl va C_s alkyl, va di vong no c6 6 canh tuy y chira nhom C, s
alkylen lién két ngang véi hai nguyén tir cacbon khac nhau trong vong) hodc tao ra 2-
oxa-6-azaspiro[3.3]hept-6-yl. Vi du duoc dic biét vu tién vé vong ma R*'va R’ tao ra
cung v6i nguyén tr nito ké bén 1a 1-pyrolidinyl, piperidino (trong d6 1-pyrolidinyl va
piperidino tiy ¥ duoc thé bang mdt hodc hai nhom hydroxyl), morpholin-4-yl (trong
d6é morpholin tuy y dugc thé béng mdt hodc hai nhom C,.s5 alkyl, nhu trong 3-metyl-
morpholin-4-yl), 1,4-oxazepan-4-yl, thiomorpholin-4-yl, 8-azabixyclo[3.2.1]oct-8-yl
(tropinyl), 3-hydroxy-8-azabixyclo[3.2.1]oct-8-yl, 8-oxa-3-azabixyclo[3.2.1]oct-3-yl,
3-oxa-8-azabixyclo[3.2.1]oct-8-yl,  2-oxa-6-azaspiro[3.3]hept-6-yl, va  7-oxa-2-
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azaspiro[3.5]non-1-yl.
Trong sb cac hop chét theo sang ché, cac hop chét sau c6 thé duoc liét ké 1a
cac vi du duogc uu tién:
2-[2-(3-clophenyl)-4-{4-[2-(piperidin-1-yl)etyl|phenyl } -1H-imidazol-1-y1]-N-
(propan-2-yl)axetamit;
2-[2-(3-clophenyl)-4-{4-[2-(morpholin-4-yl)etyl|phenyl}-1H-imidazol-1-yl]-
N-(propan-2-yl)axetamit;
2-[2-(3-clophenyl)-4-(4-{2-[3-(hydroxymetyl)pyrolidin-1-yl]etyl} phenyl)-1H-
imidazol-1-yl]-N-(propan-2-yl)axetamit;
2-[2-(3-clophenyl)-4-{4-[2-(3-oxa-8-azabixyclo[3.2.1]oct-8-yl)etyl]phenyl}-
1H-imidazol-1-yl]-N-(propan-2-yl)axetamit;
2-[2-(4-flo-3-metoxyphenyl)-4-{4-[2-(piperidin-1-yl)etyl|phenyl}-1H-
imidazol-1-yl]-N-(propan-2-yl)axetamit;
2-[2-(4-flo-3-metoxyphenyl)-4-{4-[2-(morpholin-4-yl)etyl|phenyl } - 1 H-
imidazol-1-yl]-N-(propan-2-yl)axetamit;
2-[2-(4-flo-3-metoxyphenyl)-4-{4-[2-(pyrolidin-1-yl)etyl]phenyl }- 1H-
imidazol-1-yl]-N-(propan-2-yl)axetamit;
2-[2-(4-flo-3-metoxyphenyl)-4-(4-{2-[(2R)-2-metylpyrolidin-1-
ylletyl}phenyl)-1H-imidazol-1-yl]-N-(propan-2-yl)axetamit;
2-[2-(4-flo-3-metoxyphenyl)-4-{4-[2-(3-hydroxy-8-azabixyclo[3.2.1]oct-8-
yDetyl]phenyl}-1H-imidazol-1-yl]-N-(propan-2-yl)axetamit;
2-[2-(4-flo-3-metoxyphenyl)-4-{4-[2-(3-metoxypiperidin-1-yl)etyl|phenyl} -
1H-imidazol-1-yl]-N-(propan-2-yl)axetamit;
2-[4-{4-[2-(2,6-dimetylmorpholin-4-yl)etyl|phenyl}-2-(4-flo-3-
metoxyphenyl)-1H-imidazol-1-yI|-N-(propan-2-yl)axetamit;
2-[2-(4-flo-3-metoxyphenyl)-4-{4-[2-(3-metylpyrolidin-1-yl)etyl]phenyl }-1H-
imidazol-1-yl]-N-(propan-2-yl)axetamit;
2-[2-(4-flo-3-metoxyphenyl)-4-{4-[2-(3-oxa-8-azabixyclo[3.2.1]oct-8-
yDetyl]phenyl}-1H-imidazol-1-yl]-N-(propan-2-yl)axetamit;
2-[2-(4-flo-3-metoxyphenyl)-4-{4-[2-(1,4-oxazepan-4-yl)etyl|phenyl }- 1 H-
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imidazol-1-yl]-N-(propan-2-yl)axetamit;
2-[4-{4-[2-(3,5-dimetylmorpholin-4-yl)etyl|phenyl }-2-(4-flo-3-
metoxyphenyl)-1H-imidazol-1-yl]-N-(propan-2-yl)axetamit;
2-[2-(3-clophenyl)-4-{5-[2-(morpholin-4-yl)etyl|pyridin-2-yl}-1H-imidazol-1-
yl]-N-(propan-2-yl)axetamit;
2-[2-(3-clophenyl)-4-{5-]2-(3-oxa-8-azabixyclo[3.2.1]oct-8-yl)etyl|pyridin-2-
yl}-1H-imidazol-1-yl]-N-(propan-2-yl)axetamit;
2-[2-(3-clophenyl)-4-{6-[2-(morpholin-4-yl)etyl|pyridin-3-yl }-1H-imidazol-1-
yl]-N-(propan-2-yl)axetamit;
2-[2-(3-metoxyphenyl)-5-metyl-4-{4-[2-(morpholin-4-yl)etyl|phenyl } - 1H-
imidazol-1-yl]-N-(propan-2-yl)axetamit;
2-[2-(3-metoxyphenyl)-4-{4-[2-(morpholin-4-yl)etyl]phenyl}-1H-imidazol-1-
y1]-N-(propan-2-yl)axetamit;
2-[2-(3-clo-4-flophenyl)-4-{4-[2-(morpholin-4-yl)etyl|phenyl} -1 H-imidazol-
1-yl]-N-(propan-2-yl)axetamit;
2-[2-(3-metoxyphenyl)-4-{4-[2-(3-oxa-8-azabixyclo[3.2.1]oct-8-
yl)etyl]phenyl}-1H-imidazol-1-yl]-N-(propan-2-yl)axetamit;
2-[2-(3-clophenyl)-4-{2-flo-4-[2-(morpholin-4-yl)etylJphenyl } - 1 H-imidazol-
1-yl]-N-(propan-2-yl)axetamit;
2-[2-(3-clophenyl)-4-{4-[2-(morpholin-4-yl)propyl]phenyl }-1H-imidazol-1-
yl]-N-(propan-2-yl)axetamit;
2-[5-(3-clophenyl)-3-{4-[2-(3-0xa-8-azabixyclo[3.2.1]oct-8-yl)etylJphenyl } -
1H-1,2,4-triazol-1-yl]-N-(propan-2-yl)axetamit;
2-[5-(3-clophenyl)-3-{4-[2-(morpholin-4-yl)etyl|phenyl}-1H-1,2,4-triazol-1-
yl]-N-(propan-2-yl)axetamit;
2-[5-(3-clophenyl)-3-{5-[2-(3-0xa-8-azabixyclo[3.2.1]oct-8-yl)etyl|pyridin-2-
yl}-1H-1,2,4-triazol-1-yl]-N-(propan-2-yl)axetamit;
2-[5-(3-metoxyphenyl)-3-{5-[2-(3-oxa-8-azabixyclo[3.2.1]oct-8-
yDetyl]pyridin-2-yl}-1H-1,2,4-triazol-1-yl]-N-(propan-2-yl)axetamit;
2-[5-(4-flo-3-metoxyphenyl)-3-{5-[2-(3-oxa-8-azabixyclo[3.2.1]oct-8-
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yDetyl]pyridin-2-y1}-1H-1,2,4-triazol-1-yl]-N-(propan-2-yl)axetamit;
N-tert-butyl-2-[ 5-(3-metoxyphenyl)-3-{5-[2-(3-oxa-8-azabixyclo[3.2.1]oct-8-
yDetyl]pyridin-2-y1}-1H-1,2,4-triazol-1-yl|axetamit;
2-[5-(3-clo-4-flophenyl)-3-{5-[2-(3-oxa-8-azabixyclo[3.2.1]oct-8-
yDetyl]pyridin-2-yl}-1H-1,2,4-triazol-1-y1]-N-(propan-2-yl)axetamit;
N-tert-butyl-2-[5-(3-clophenyl)-3-{5-[2-(3-oxa-8-azabixyclo[3.2.1]oct-8-
yDetyl]pyridin-2-y1}-1H-1,2,4-triazol-1-yl|axetamit;
2-[5-(3-clophenyl)-3-{5-[2-(morpholin-4-yl)etyl]|pyridin-2-y1}-1H-1,2 4-
triazol-1-yl]-N-(propan-2-yl)axetamit;
N-tert-butyl-2-[5-(3-clophenyl)-3-{5-[2-(morpholin-4-yl)etyl]pyridin-2-yl }-
1H-1,2,4-triazol-1-yl]axetamit;
2-[5-(3-clo-4-flophenyl)-3-{5-[2-(morpholin-4-yl)etyl|pyridin-2-y1}-1H-1,2,4-
triazol-1-yl]-N-(propan-2-yl)axetamit;
2-[5-(4-flo-3-metoxyphenyl)-3-{5-[2-(morpholin-4-yl)etyl|pyridin-2-y1}-1H-
1,2,4-triazol-1-yl]-N-(propan-2-yl)axetamit;
N-tert-butyl-2-[5-(3-metoxyphenyl)-3-{5-[2-(morpholin-4-yl)etyl]pyridin-2-
yl}-1H-1,2,4-triazol-1-yl]axetamit;
2-[5-(3-metoxyphenyl)-3-{4-[2-(morpholin-4-yl)etyl|phenyl }-1H-1,2,4-
triazol-1-yl]-N-(propan-2-yl)axetamit;
2-[5-(3-metoxyphenyl)-3-{4-[2-(3-oxa-8-azabixyclo[3.2.1]oct-8-
yDetyl]phenyl}-1H-1,2.4-triazol-1-yl]-N-(propan-2-yl)axetamit;
2-[3-{2-flo-4-[2-(morpholin-4-yl)etyl]phenyl}-5-(3-metoxyphenyl)-1H-1,2,4-
triazol-1-yl]-N-(propan-2-yl)axetamit;
2-[3-{3-flo-4-[2-(morpholin-4-yl)etyl]phenyl}-5-(3-metoxyphenyl)-1H-1,2,4-
triazol-1-yl]-N-(propan-2-yl)axetamit;
2-[5-(3-metoxyphenyl)-3-{4-[2-(3-oxa-8-azabixyclo[3.2.1]oct-8-
yDpropyl]phenyl}-1H-1,2,4-triazol-1-y1]-N-(propan-2-yl)axetamit;
2-[5-(3-metoxyphenyl)-3-{4-[2-(7-oxa-2-azaspiro[3.5|non-2-yl)etyl|phenyl }-
1H-1,2.4-triazol-1-yl]-N-(propan-2-yl)axetamit;
2-[5-(3-metoxyphenyl)-3-{4-[2-(2-oxa-6-azaspiro[ 3.3 |hept-6-yl)etyl]phenyl } -
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1H-1,2,4-triazol-1-yl]-N-(propan-2-yl)axetamit;
2-[1-(3-clophenyl)-3-{4-[2-(morpholin-4-yl)etyl|phenyl }-1H-1,2,4-triazol-5-
yl]-N-(propan-2-yl)axetamit;
2-[1-(3-clophenyl)-3-{4-[2-(3-oxa-8-azabixyclo[3.2.1]oct-8-yl)etyl]phenyl } -
1H-1,2.,4-triazol-5-yl]-N-(propan-2-yl)axetamit;
2-[5-(3-clophenyl)-3-{4-[2-(morpholin-4-yl)etyl|phenyl}-2-0x0-2,3-dihydro-
1H-imidazol-1-yl]-N-(propan-2-yl)axetamit;
2-[4-(3-clophenyl)-2-{4-[2-(piperidin-1-yl)etyl|phenyl}-1,3-oxazol-5-yl]-N-
(propan-2-yl)axetamit;
2-[4-(3-clophenyl)-2-{4-[2-(morpholin-4-yl)etyl|phenyl}-1,3-oxazol-5-y1]-N-
(propan-2-yl)axetamit;
2-[4-(3-clophenyl)-2-{4-[2-(2-oxa-6-azaspiro[3.3 |hept-6-yl)etyl|phenyl }-1,3-
oxazol-5-yl]-N-(propan-2-yl)axetamit;
2-[5-(3-clophenyl)-2-{4-[2-(piperidin-1-yl)etyl]phenyl}-1,3-thiazol-4-yI]-N-
(propan-2-yl)axetamit;
2-[5-(3-clophenyl)-2-{4-[2-(morpholin-4-yl)etyl]phenyl}-1,3-thiazol-4-yl]-N-
(propan-2-yl)axetamit;
2-[3-(3-clophenyl)-1-{4-[2-(piperidin-1-yl)etyl]phenyl}- 1 H-pyrazol-4-yl]-N-
(propan-2-yl)axetamit;
2-[3-(3-clophenyl)-1-{4-[2-(morpholin-4-yl)etyl]phenyl} - 1 H-pyrazol-4-yl]-N-
(propan-2-yl)axetamit;
2-[5-(3-clophenyl)-3-{4-[2-(morpholin-4-yl)etyl|phenyl} -1 H-pyrazol-1-yl]-N-
(propan-2-yl)axetamit;
2-[4-(3-clophenyl)-1-{4-[2-(morpholin-4-yl)etyl]phenyl}-2,5-dioxo-2,5-
dihydro-1H-pyrol-3-yl]-N-(propan-2-yl)axetamit;
2-[4-(3-clophenyl)-1-{4-[2-(morpholin-4-yl)etyl]phenyl}-5-0x0-4,5-dihydro-
1H-1,2,4-triazol-3-yl]-N-(propan-2-yl)axetamit;
2-[4-(3-clophenyl)-1-{4-[2-(3-0xa-8-azabixyclo[3.2.1]oct-8-yl)etyl |phenyl }-5-
0x0-4,5-dihydro-1H-1,2,4-triazol-3-yl]-N-(propan-2-yl)axetamit;
N-tert-butyl-2-[4-(4-flo-3-metoxyphenyl)- 1-{4-[2-(morpholin-4-
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yletyl|phenyl}-5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-yl]axetamit;

N-tert-butyl-2-[4-(3-metoxyphenyl)-1-{4-[2-(morpholin-4-yl)etyl|phenyl}-5-
0x0-4,5-dihydro-1H-1,2,4-triazol-3-yl]axetamit;

N-tert-butyl-2-[4-(3-metoxyphenyl)-1-{4-[2-(3-oxa-8-azabixyclo[3.2.1]oct-8-
yletyl]phenyl}-5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-yl|axetamit;

N-tert-butyl-2-[4-(4-flo-3-metoxyphenyl)-1-{4-[2-(3-0xa-8-
azabixyclo[3.2.1]oct-8-yl)etyl]phenyl}-5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-
yl]axetamit;

N-tert-butyl-2-[4-(4-flo-3-metoxyphenyl)-1-{5-[2-(3-0xa-8-
azabixyclo[3.2.1]oct-8-yl)etyl|pyridin-2-yl}-5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-
yl]axetamit;

N-tert-butyl-2-[4-(3-clophenyl)-1-{4-[2-(morpholin-4-yl)etyl]phenyl }-5-oxo-
4,5-dihydro-1H-1,2,4-triazol-3-yl]axetamit;

N-tert-butyl-2-[4-(3-clophenyl)-1-{4-[2-(3-0xa-8-azabixyclo[3.2.1]oct-8-
yDetyl]phenyl}-5-ox0-4,5-dihydro-1H-1,2,4-triazol-3-yl]axetamit;

2-[4-(3-clophenyl)-1-{4-[2-(morpholin-4-yl)propyl]phenyl}-5-0x0-4,5-
dihydro-1H-1,2,4-triazol-3-yl]-N-(propan-2-yl)axetamit;

2-[4-(3-clophenyl)-1-{4-[2-(3-0xa-8-azabixyclo[3.2.1]oct-8-
yDpropyl]phenyl}-5-ox0-4,5-dihydro-1H-1,2,4-triazol-3-yl]-N-(propan-2-yl)axetamit;
2-[4-(3-clophenyl)-1-{3-flo-4-[2-(morpholin-4-yl)etyl]phenyl}-5-ox0-4,5-
dihydro-1H-1,2.,4-triazol-3-yl]-N-(propan-2-yl)axetamit;
2-[4-(3-clophenyl)-1-{3-flo-4-[2-(3-0xa-8-azabixyclo[3.2.1]oct-8-
yDetyl]phenyl}-5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-yl]-N-(propan-2-yl)axetamit;
2-[4-(3-clophenyl)-1-{3-metoxy-4-[2-(morpholin-4-yl)etyl|phenyl }-5-oxo0-
4,5-dihydro-1H-1,2.4-triazol-3-yl]-N-(propan-2-yl)axetamit;
2-[4-(3-clophenyl)-1-{3-metoxy-4-[2-(3-oxa-8-azabixyclo[3.2.1]oct-8-
yDetyl]phenyl}-5-ox0-4,5-dihydro-1H-1,2,4-triazol-3-y1]-N-(propan-2-yl)axetamit;
2-[4-(3-clo-4-flophenyl)-1-{4-[2-(morpholin-4-yl)etyl|phenyl}-5-0x0-4,5-
dihydro-1H-1,2,4-triazol-3-yl]-N-(propan-2-yl)axetamit;
2-[4-(3-clo-4-flophenyl)-1-{4-[2-(3-0oxa-8-azabixyclo[3.2.1]oct-8-
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yDetyl]phenyl}-5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-y1]-N-(propan-2-yl)axetamit;
N-tert-butyl-2-[4-(3-clo-4-flophenyl)-1-{4-[2-(morpholin-4-yl)etyl]phenyl }-5-
0x0-4,5-dihydro-1H-1,2,4-triazol-3-yl]axetamit;
N-tert-butyl-2-[4-(3-clo-4-flophenyl)-1-{4-[2-(3-oxa-8-azabixyclo[3.2.1]oct-
8-yletyl]phenyl}-5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-yl]axetamit;
N-tert-butyl-2-[4-(3-clo-4-flophenyl)-1-{5-[2-(morpholin-4-yl)etyl|pyridin-2-
yl}-5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-yl|axetamit;
N-tert-butyl-2-[4-(3-clo-4-flophenyl)-1-{5-[2-(3-0xa-8-azabixyclo[3.2.1]oct-
8-yletyl]pyridin-2-yl}-5-o0x0-4,5-dihydro-1H-1,2,4-triazol-3-yl]axetamit;
2-[4-(3-clophenyl)-1-{5-[2-(3-0xa-8-azabixyclo[3.2.1]oct-8-yl)propyl]pyridin-
2-yl}-5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-yl]-N-(propan-2-yl)axetamit;
2-(1-{4-[2-(morpholin-4-yl)etyl|phenyl}-5-0x0-4-[3-(triflometyl)phenyl]-4,5-
dihydro-1H-1,2,4-triazol-3-yl)-N-(propan-2-yl)axetamit;
2-[4-(3-clo-4-flophenyl)-1-{4-[2-(3-0oxa-8-azabixyclo[3.2.1]oct-8-
yDpropyl]phenyl}-5-o0x0-4,5-dihydro-1H-1,2.4-triazol-3-y1]-N-(propan-2-yl)axetamit;
2-[4-(4-flo-3-metoxyphenyl)-1-{4-[2-(3-oxa-8-azabixyclo[3.2.1]oct-8-
yDetyl]phenyl}-5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-y1]-N-(propan-2-yl)axetamit;
2-[4-(4-flo-3-metoxyphenyl)-1-{3-metoxy-4-[2-(3-0xa-8-
azabixyclo[3.2.1]oct-8-yl)etyl]phenyl}-5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-yl]-N-
(propan-2-yl)axetamit;
2-[1-{3-metoxy-4-[2-(3-oxa-8-azabixyclo[3.2.1]oct-8-yl)etyl|phenyl } -4-(3-
metoxyphenyl)-5-oxo0-4,5-dihydro-1H-1,2,4-triazol-3-y1]-N-(propan-2-yl)axetamit;
2-[4-(3-clo-4-flophenyl)-5-ox0-1-{4-[2-(pyrolidin-1-yl)etyl]phenyl }-4,5-
dihydro-1H-1,2,4-triazol-3-yl]-N-(propan-2-yl)axetamit;
2-[4-(3-clo-4-flophenyl)-5-0x0-1-{4-[2-(piperidin-1-yl)etyl|phenyl }-4,5-
dihydro-1H-1,2,4-triazol-3-yl]-N-(propan-2-yl)axetamit;
hoac mudi duoc dung cua cac hop chat nay.
Vi du vé& "mudi dugc dung" bao géln mudi voi axit vo co, nhu axit sulfuric,
axit clohydric, axit bromhydric, axit phosphoric, va axit nitric; mudi vi axit hitu co

nhu axit formic, axit trifloaxetic, axit axetic, axit oxalic, axit lactic, axit tartric, axit

-22-



23179

fumaric, axit maleic, axit xitric, axit benzensulfonic, axit metansulfonic, axit p-
toluensulfonic, axit benzoic, axit camphorsulfonic, axit etansulfonic, axit
glucoheptonic, axit gluconic, axit glutamic, axit glycolic, axit malic, axit malonic, axit
mandelic, axit galactaric, va axit naphtalen-2-sulfonic; mudi v&i mot hodc nhiéu ion
kim loai nhu ion lithi, natri, kali, canxi, magie, k&m, va nhém; va mudi v4i amin nhu
amoniac, arginin, lysin, piperazin, cholin, dietylamin, 4-phenylxyclohexylamin, 2-
aminoetanol, va benzathin.

Céc hop chét theo sang ché con ¢6 thé ton tai & cac dang solvat khac nhau. Tu
khia canh kha ning 4p dung lam thudc, cic hgp chit nay con co thé tdn tai & dang
hydrat.

Céac hop chét theo sang ché bao gdm tét ca cac dang c6 thé bao gdm chat ddng
phan d6i anh, chét ddng phan khéong dbi quang, hop chét can bang, hdn hop cia ching
v6i ty 18 bét ky, va raxemat.

Céc hop chat theo sang ché c6 thé duoc bao ché thanh duge pham cing voi
mot hodc nhiu chét mang, ta duoc, hodc chét pha loang dugc dung. Vi du vé chét
mang, ta dugc, va chét pha loang bao gé)m nudc, lactoza, dextroza, fructoza, sucroza,
sorbitol, manitol, polyetylen glycol, propylen glycol, tinh bot, gom, gelatin, alginat,
canxi silicat, canxi phosphat, xenluloza, sird nudc, metylxenluloza,
polyvinylpyrolidon, alkyl parahydroxybenzosorbat, bot talc, magie stearat, axit stearic,
glyxerin, va cac loai dau khéac nhau nhu diu vung, dau dliu, va dau dau nanh.

Chét mang, t4 dugc, hoic chat pha lodng néu trén dugc tron tly ¥ véi cac chat
phu gia thuong dugc st dung, nhu chat don, chat két dinh, chét gy ra, chét diéu chinh
d6 pH, hoic chét hoa tan, va c6 thé duoc didu ché & dang thudce ding qua duong miéng
hodc ngoai duong ti€u héa, nhu vién nén, vién tron, vién nang, thude hat, thudc bot,
thudc 16ng, nhii dich, hdn dich, thubdc md, thudc tiém, hodc cao dan da va bang dinh
nhay 4p suét, bang phuong phap bao ché thong thuong. Céc hop chét theo sang ché co
thé duoc st dung qua duong miéng hodc ngoai duong ti€u héa cho bénh nhan truéng
thanh véi liéu don vi nim trong khoéang tir 0,001 dén 500mg mét 14n hodc vai 1in mai
ngay. Liéu nay cé thé duoc diéu chinh mot cach thich hop tuy thudc vao, vi du, loai

bénh duoc di€u tri va tudi, can nang, va cac triéu ching ctia bénh nhan.
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Céc hop chét theo sang ché co thé bao gdbm cac hop chét trong d6 mot hoic
nhiéu nguyén ttr hydro, flo, cacbon, nito, oxy, va luu huynh dugc thé bing chit dong
vi phéng xa hodc chét déng vi 6n dinh cta chung. Cac hop chat duoc danh dau nay la
hitu ich, vi du, dé thu nghiém chuyén hoa hodc dugc dong hoc hoac lam phéi tr cua
thu thé trong phan tich sinh hoc.

Céc hop chat theo sang ché c¢6 thé, vi du, duoc diéu ché theo cac phuong phéap
dugc néu dudi day.

Céac hop chét ¢6 cong thac I va mudi duoc dung cua chung co thé dugc diéu
ché bang cac phuong phép téng hop hitu co khac nhau da biét dbi véi cac chuyén gia
trong linh vuc nay. Vi dy, ching c6 thé duge diéu ché bing cac quy trinh tong hop sau
ma sang ché khong bi giéi han & do.

Thuét nglt “dung moi tro” nhu duge st dung & day bao gdm, vi du, dung moi
thom nhu benzen, toluen, xylen, va pyridin; dung moi hydrocacbon nhu hexan, pentan,
va xyclohexan; dung moi hydrocacbon dugc halogen hoa nhu diclometan, clorofom,
1,2-dicloetan, va cacbon tetraclorua; dung moi ete nhu tetrahydrofuran, dietyl ete, 1,2-
dimetoxyetan, va 1,4-dioxan; dung moi este nhu etyl axetat va etyl format; dung moi
rugu nhu metanol, etanol, rugu isopropyl, rugu tert-butyl, va etylen glycol; dung moi
keton nhu axeton va metyl etyl keton; dung méi amit nhu N,N-dimetylformamit, N-
metylpyrolidon, va N,N-dimetylaxetamit; dung méi sulfoxit nhu dimetyl sulfoxit;
dung moi nitril nhur axetonitril va propionitril; nuge; cling nhu hon hop dung méi déng
nhit va khong ddng nhit cta ching. Cac dung mdi tro nay c6 thé duoc chon & dang
thich hop tuy thudc vao cac diéu kién phan tng khac nhau da biét ddi véi cac chuyén
gia trong Iinh vuc nay.

Thuét nglt “bazo” nhu dugc st dung & diy bao gém, vi du, hydrua ctua kim
loai kiém hodc kim loai kiém thd nhu lithi hydrua, natri hydrua, kali hydrua, va canxi
hydrua; amit cua kim loai kiém hodc kim loai kiém thd nhu lithi amit, natri amit, lithi
diisoproylamit, lithi dixyclohexylamit, lithi hexametyldisilazit, natri
hexametyldisilazit, va kali hexametyldisilazit; alkoxit thip ctia kim loai kiém hodc kim
loai kiém thd nhu natri metoxit, natri etoxit, va kali tert-butoxit; hop chét alkyl lithi

nhu butyl lithi, sec-butyl lithi, tert-butyl lithi, va metyl lithi; hydroxit cua kim loai
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kiém ho#ic kim loai kiém thd nhu natri hydroxit, kali hydroxit, lithi hydroxit, va bari
hydroxit; cacbonat cua kim loat kiém hogc kim loai kiém thd nhu natri cacbonat, kali
cacbonat, va xesi cacbonat; hydrocacbonat cua kim loai kiém hodc kim loai kiém thd
nhu natri hydrocacbonat va kali hydrocacbonat; amin nhu trietylamin, N-
metylmorpholin, N,N-diisopropyletylamin, 1,8-diazabixyclo[5.4.0Jundec-7-en (DBU),
1,5-diazabixyclo[4.3.0]non-5-en (DBN), va N,N-dimetylanilin; va hop chat di vong
bazo nhu pyridin, imidazol, va 2,6-lutidin. Cac bazo nay co thé duoc chon & dang
thich hop tuy thudc vao cac diéu kién phan tng khac nhau da biét ddi véi céac chuyén
gia trong linh vuc nay.

Thuat ngit “axit” nhu duogc str dung & ddy bao gdm, vi du, axit vd co nhu axit
clohydric, axit bromhydric, axit sulfuric, axit nitric, va axit phosphoric, va axit hitu co
nhu axit p-toluensulfonic, axit metansulfonic, axit trifloaxetic, axit formic, va axit
axetic. Cac axit nay cé thé duoc chon & dang thich hop tuy thudc vao cac diéu kién
phan tng khac nhau da biét di voi cac chuyén gia trong linh vuc nay.

Hop chét theo sang ché c6 thé duge didu ché theo cac phuong phap duoc thé
hién dudi day chang han.

Hop chét ¢ cong thirc T ¢6 thé dugc didu ché bang quy trinh tong hop dugc

thé hién trén so dd 1:

R1 R1
| |
N_ O N_ _O
R? \f 1-1 R2
—_).
Y1_Y\2 s o éOH Y1—Y\2 /L1
h ' 3.yl
YQ4Y -X X YQ4Y X X2
R Y R% Y
(1-a) (1-b)
R4
1-2 HN_
Rs
31 (1-c)
N__O
Rzl R4
Tw,yz N-R®
»Q Y3.x1@x2
R3,Y ‘Y4
So do 1 (1

(trong d6, R\, R, R, R, R, X', %2, Y', Y2 Y°, Y, Y® va A 1a gibng nhu néu

A \ 1 ‘ r e A A ~ r N L RT) ~ P I
trén, va L° 1a nhom r&i chuyén; thudt ngit “nhom roi chuyén” nghia 1a nhém p-
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toluensulfonyloxy, nhom metansulfonyloxy, nguyén tir halogen, v.v..)

Hop chat c6 cong thire I ¢6 thé thu duoc bang cach chuyén hoa nhom hydroxyl
ctia hop chat c6 cong thire 1-a thanh nhom roi chuyén thong thudong dé tao ra hop chét
c¢6 cong thirc 1-b (budc 1-1), sau dé, cho hop chit nay phan Gng v6i amin tuong ung
c6 cong thitc 1-c (bude 1-2). Phan tng trong bude 1-1 (chuyén hoa thanh nhém roi
chuyén) duoc thuc hién béng cach, vi dy, clo héa, brom hoa, iot hoa, metansulfonyl
hoa, hodc p-toluensulfonyl hoa.

Vi du vé qua trinh clo héa bao gom phuong phap st dung cacbon tetraclorua
va triphenylphosphin, phuong phéap sir dung thionyl clorua hodc phospho oxyclorua,
va phwong phap bd sung nhoém roi chuyén vao bang cach st dung p-toluensulfonyl
clorua ho#c twong tu va sau do thuc hién viéc thé béng cach st dung lithi clorua hodc
tuong tu. Cac phan tng nay c6 thé dugc thuc hién bang cach sir dung dung moi nhu
tetrahydrofuran, dioxan, diclometan, clorofom, N,N-dimetylformamit, hoac hon hop
dung moi ctia chung. C4c phan tng nay c6 thé duoc thuc hién ¢ nhiét do nim trong
khoang tir -50 dén 100°C.

Vi du vé qua trinh brom hoa bao gébm phuong phdp st dung cacbon
tetrabromua va triphenylphosphin. Phan tmg nay c6 thé duoc thuc hién trong dung moi
nhu tetrahydrofuran, dioxan, diclometan, clorofom, N,N-dimetylformamit, hodc hdn
hop dung mdi ctia chiing & nhiét do nam trong khoang tir -50 dén 50°C.

Vi du vé qua trinh iot héa bao gébm phuong phap st dung iot,
triphenylphosphin, va imidazol. Phan tng nay c6 thé duoc thuc hién bang cach st
dung dung moéi nhu tetrahydrofuran, dioxan, diclometan, clorofom, N,N-
dimetylformamit, hoic hon hop dung mdi cta ching trong diéu kién nhiét d6 nim
trong khoang tir -50 dén 100°C.

Qua trinh metansulfonyl hoa va p-toluensulfonyl hoa cé thé dugc thuc hién
bang cach su dung, vi du, 1an luot la metansulfonyl clorua va p-toluensulfonyl clorua.
Céc phan Ung nay co thé duoc thuc hién v6i sy ¢6 mit cia bazo duoc bd sung thich
hop. Vi du vé bazo duoc bd sung vao bao gé)ln amin hftu co nhu trietylamin va
diisopropyletylamin; va bazo v6 co nhu kali cacbonat. Cac phan tmg nay c6 thé dugc

thuc hién trong dung moéi nhu N,N-dimetylformamit, tetrahydrofuran, dioxan,
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diclometan, clorofom, 1,2-dicloetan, hoac hon hop dung mdéi cia chung trong diéu
kién nhiét d6 nam trong khoang tir -50 dén 50°C.

Phéan tng trong budc 1-2 tién hanh khong c6 mat dung méi, hoic trong dung
moi nhu tetrahydrofuran, axetonitril, N,N-dimetylformamit, dimetyl sulfoxit, etanol,
rugu isopropyl, hodc hdn hop dung mdi ciia chung trong diéu kién nhiét d6 nam trong
khoang tlr nhiét d9 trong phong dén gan diém so6i ctia dung moi. Phan tng nay s& tién
hanh mot cach troi chay hon véi su ¢6 mit ciia natri iodua hodc kali iodua néu né duge
bd sung vao, ngoai bazo vo co nhu kali cacbonat hodc xesi cacbonat, hodc bazo hitu
co nhu trietylamin hodc diisopropyletylamin.

Trong s6 cic hop chit ¢6 cong thic 1-a néu trén, hop chét ¢6 cong thire 2-g ¢6

thé duge diéu ché bang quy trinh tdng hop dugc thé hién trén so dd 2:

R1
|
R°0__0O HO__O RZ‘NH (z_c)
21 T
\fwvz —_— Y1—Y ———>
e T
Ry Y4 =y
(2-a) (2-b)
R1 R1
| |
RZ,N\EO 2.3 RZ‘N\‘fo
(e e (0
1 —_— 1 Y —
R:"Y\Y‘1 Ra’Y‘Y4 @J
(2-d) (2-e)
1 2-4 1 2'5
R R
RZANTO 2"‘6 R2 N (@)
- ) o Br-(
Y- Y
Rs’Y‘Y4 R3 YQ4
ol So db 2 (2-9)

(trong do, R', R%, R3, Y, Y24 Y, Y Y vaAla giéng nhu néu trén; R® 1a Cis
alkyl; L? 1a nguyén tt clo, nguyén to brom, nguyén tu iot, hodc nhom
triflometansulfonyloxy).

Hop chét c6 cong thic 2-b ¢6 thé duge didu ché bang cach thuy phan hop chét

c6 cong thirc 2-a (budc 2-1). Phan Gmg trong budc 2-1 tién hanh trong dung moéi nhu
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nudc, metanol, etanol, hodc hdn hop dung moéi ctia chiing voi su ¢6 mit ciia bazo nhu
natri hydroxit, kali hydroxit, lithi hydroxit hodc bari hydroxit trong diéu kién nhiét do
nam trong khoang tir gan 0°C dén gan diém s6i cia dung moi.

Hop chit ¢6 cong thie 2-d ¢6 thé duge didu ché biang cach xir Iy hop chét co
cong thire 2-b bang phan tng amit hoa véi hop chét ¢6 cong thic 2-¢ (budc 2-2). O
day, phan Umg amit hoa nay cé thé dugc thuc hién, vi du, béng phuong phép st dung
chat khir nuéc-ngung tu. Vi du vé chit khu nudc-ngung tu bao gém l-etyl-3-(3-
dimetylaminopropyl)carbodiimit hydroclrua, dixyclohexylcarbodiimit,
diphenylphophonylazit, va carbonyldiimidazol; néu can, cac chit hoat héa c6 thé dugc
str dung nhu dugc minh hoa bang 1-hydroxybenzotriazol va hydroxysucxinimit. Dung
mdi phan tng lam vi du bao g61n diclometan, clorofom, 1,2-dicloetan, N,N-
dimetylformamit, tetrahydrofuran, dioxan, toluen, etyl axetat, va hon hop dung moi
cta ching. Phan ng nay co thé duoc thuc hién béng cach st dung bazo va vi du vé
bazo bao gdm amin hitu co nhu trietylamin va diisopropyletylamin, mudi cta axit hitu
co nhu natri 2-etylhexanoat va kali 2-etylhexanoat, va bazo vd co nhu kali cacbonat.
Phan ung nay c6 thé duoc thuc hién ¢ nhiét d6 nam trong khoang tir -50°C dén gén
diém s6i ctia dung moi phan ung.

Hop chat c6 cong thirc 2-¢ ¢6 thé thu duoc tir hop chét ¢6 cong thuc 2-d bang
cach dua vinyl vao thong qua phan tmg lién két ngang Migita-Kosugi-Stille hodc phan
ting lién két ngang Suzuki-Miyaura (budc 2-3). Su xem xét toan dién vé phan tng lién
két ngang Migita-Kosugi-Stille duoc thiy trong tai liéu: Angew. Chem. Int., Ed. 2004,
43, 4704-4734. Sy xem xét toan dién vé phan Gng lién két ngang Suzuki-Miyaura
duoc thdy trong tai liéu: Chem. Rev., 1995, 95, 2457-2483.

Hop chét ¢6 cong thirc 2-g ¢6 thé thu dugce tir hop chét c6 cong thuc 2-¢ bang
qua trinh tao hitu co-boran thong thuong va phan g oxy hoa sau dé (budc 2-5). Phan
g trong bude 2-5 tién hanh theo hai giai doan, trong d6 nhom alken ctia hop chét co
cong thirc 2-e duoc tao hitu co-boran béng, vi du, phtrc boran-tetrahydrofuran, 9-
borabixyclo[3.3.1]nonan, disiamylboran, hodc thexylboran trong dung méi nhu
tetrahydrofuran, toluen, axetonitril, hoac hon hop dung madi cua chung trong diéu kién

nhiét do nam trong khoang tir -10°C dén gan nhiét do trong phong va sau do hydro
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peroxit hoac chat tuong ty dugce sir dung v6i sy ¢6 mit ciia bazo nhu natri peroxoborat
(monohydrat hogc tetrahydrat) hodc natri hydroxit. Su xem xét toan dién vé qua trinh
tao hitu co-boran duogc théy trong tai liéu: J. Am. Chem. Soc., 1956, 78, 5694-5695
and J. Org. Chem., 1986, 51, 439-445.

Hop chét ¢o cong thic 2-f ¢6 thé thu dugc tur hop chét co6 cong thirc 2-d bang
cach dua alkoxyvinyl vao théng qua phan g lién két ngang Migita-Kosugi-Stille
hogc phéan tng lién két ngang Suzuki-Miyaura (budc 2-4). Budc 2-4 tién hanh trong
cac didu kién phan tng gidng nhu trong Budc 2-3.

Hop chét c6 cong thitc 2-g ¢6 thé thu dugc tir hop chit ¢6 cong thire 2-f bing
cach chuyén hoa n6 thanh hop chét formyl nho phan ung thdy phan trong dung moi
chtra nuGe v6i su ¢ mit ctia chit xuc tac axit va sau dé khir hop chat formyl thu duoc
bang chat khir. Su xem xét toan dién vé phan tng thuy phén dugc thy trong tai liéu:
Protective Groups in Organic Synthesis, Fourth Edition, John Wiley & Sons, INC. Su
xem xét toan dién vé phan tng khtr duoc thdy trong tai liéu: Comprehensive Organic
Transformations, Second Edition, 1999, John Wiley & Sons, INC. Chét khur 1a chét
phan ng c6 kha nang chuyén hoa hop chét formyl thanh hop chét ruou nho phan g
khir va c6 thé duge ldy lam vi du bang lithi bohydrua, natri bohydrua, canxi bohydrua,
k&m bohydrua, lithi nhom hydrua, natri nhom hydrua, diisobutyl nhém hydrua, v.v..

Trong s6 cac hop chét co cong thirc 2-a néu trén, hop chat ¢6 cong thire 3-h ¢6

thé dugc diéu ché bang quy trinh tong hop dugc thé hién trén so dd 3:

-29-



R3 R3 N 7
(3-a) (3-b) (3-c) (3-d)
OH L1
3-3 ‘j\A 3-4 %\ 3-5
e = — _— e
SO% 208
R N RSN
(3-e) (3-f)
CN HO._O
3-6
_N L? _ N—@LZ
R3 N R3 \N/
(3-9) (3-h)
So dd 3

(trong do, R® , Ll, LZ, va Ala giéng nhu néu trén).

Hop chét c¢6 cong thirc 3-c ¢6 thé thu duoc bang cach cho hop chét keton c6
cong thirc 3-a phan tng véi hop chit hydrazin ¢6 cong thie 3-b véi sy c¢6 mit hodc
khong c6 mat ctia chat xuc tac axit (bude 3-1). O day, hop chét keton c6 cong thirc 3-a
va hop chét hydrazin ¢6 cong thire 3-b 1a hop chét ¢6 sin trén thi truong hodc hop chét
da biét; theo cach khac, chung c6 thé 1a hop chit dugc didu ché tur hop chét trén thi
truong hodc hop chét da biét bing cach si dung céc phuong phap tong hop hitu co
khac nhau da biét d6i véi cac chuyén gia trong linh vuc nay.

Hop chét co cong thic 3-d c6 thé thu duoc bang cach cho hop chét ¢o cong
thire 3-c phan ung v6i phosphoryl clorua trong dung moi tro hodc theo cach khong
dung méi (budc 2-3).

Hop chét c6 cong thire 3-e ¢6 thé thu duoce tir hop chét c¢6 cong thire 3-d bang
céch cho né phan tmg véi chat khir trong dung méi tro (budc 3-3). Su xem xét toan
dién vé phan ung khi duoc thay trong tai liéu: Comprehensive Organic
Transformations, Second Edition, 1999, John Wiley & Sons, INC. Chét khir 1a chét
phan g c6 kha ning chuyén héa hop chét formyl thanh hop chit ruou nho phan Gng
khir va c6 thé duge ldy lam vi du bang lithi bohydrua, natri bohydrua, canxi bohydrua,
k&m bohydrua, lithi nhém hydrua, natri nhom hydrua, diisobutyl nhom hydrua, v.v..

Hop chét rugu ¢6 cong thirc 3-¢ ¢6 thé duoc chuyén hoa thanh hop chit co
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cong thue 3-f bang phuong phéap giéng nhu trong budc 1-1 ctia so dd 1 (bude 3-4).

Hop chat ¢6 cong thirc 3-g ¢o thé thu dugc tir hop chét ¢ cong thirc 3-f bing
cach cho nd phan tng véi chét xyanat héa trong dung méi tro (buéc 3-5). Vi du vé
chat xyanat hoa bao gdm kali xyanua va natri xyanua. Su xem xét toan dién vé phéan
mg xyanat héa duogc thiy trong tai liéu: Comprehensive Organic Transformations,
Second Edition, 1999, John Wiley & Sons, INC.

Hop chét c6 cong thirc 3-h c6 thé thu duoc bing cach thiy phan hop chét co
cong thire 3-g (budc 3-6). Phan tng thity phan trong budc nay tién hanh trong dung
moi nhu nudce, metanol, etanol hodc hdn hgp dung moéi cta chung véi su 6 mit cla
bazo nhu natri hydroxit, kali hydroxit, lithi hydroxit hodc bari hydroxit trong diéu kién
nhiét d6 nam trong khoang tir gin 0°C dén gin diém sbi cia dung moi. Theo cach
khac, phan tng thiy phan tién hanh trong dung mdi nhu metanol, hodc etanol, hodc
hon hop dung moi cua ching véi sy ¢6 mit cta axit nhu axit clohydric hoac axit
sulfuric, trong diéu kién nhiét d6 ndm trong khoang tir gan 0°C dén gan diém sbi cua
dung moi. Su xem xét toan dién vé phan tmg thiy phan dugc thdy trong tai liéu:
Comprehensive Organic Transformations, Second Edition, 1999, John Wiley & Sons,
INC.

Trong s6 cac hop chét c6 cong thirc 2-e néu trén, hop chit co cong thuc 4-1 cé

thé dugc diéu ché bang quy trinh tong hop dugc thé hién trén so dd 4
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(4-a) (4-b) (4-c) (4-d)
4-3 _N 4-4 _N 4-5
—_— — N—@OH —_— - N<®>L5 —_—
R3-Mt R3 R?
(4-) @) (4-g)
L4 CN CN
4-6 . 4-7 .
SO O N > O
R3 = R3 = R3
(4-h) (4-1) (4-))
HO (0] 61
4-8 E 49  geN 0
— /N\ / —
R < NH Q=
(4-k) (2-c) (4-1)
So do 4

(trong do, R', R%, R®, va A la giéng nhu néu trén; L° 1a nguyén tu brom hodc
nguyén tir iot; L' 1a nguyén tr halogen nhu nguyén tr clo, nguyén tr brom hoic
nguyén tir iot; L’ 1a nguyén tu clo, nguyén to brom, nguyén tu iot, hodc nhém
triflometansulfonyloxy; Mt la nguyén tir kim loai hoac nhém nguyén tir kim loai dugc
sir dung trong phan tmg ndi; vi du vé hop chét co cong thirc 4-e bao gdm chét phan
ing magie, chat phan tmg chira k&m, hodc chit phan tng chira bo c6 axit boric hodc
este clia axit boric duoc gin vao do, va chit phan tmg chua thiéc).

Hop chit c6 cong thirc 4-c ¢6 thé thu duoc bang phan tng Ullmann gitta hop
chat c6 cong thitc 4-a va hop chit ¢6 cong thic 4-b (bude 4-1). O ddy, hop chét c6
cong thire 4-b 1a hop chit ¢o sén trén thi truong hodc hop chét da biét; theo cach khac,
n6 co thé 1a hop chit duoc diéu ché tr cac hop chét trén thi truong hodc cac hop chét
da biét bang cach str dung cac phuong phap tong hop hitu co khéc nhau da biét déi véi
cac chuyén gia trong linh vuc nay. Sy xem xét toan dién vé phan Gng Ullmann duoc
thay trong tai liéu: Ley, S. V.; Thomas, A. W. Angew. Chem., Int. Ed. 2003, 42, 5400-
5449.

Hop chét c6 cong thirc 4-d ¢6 thé thu duoc bing cach thé ai nhan hop chét c6
cong thic 4-c bang chit halogen hoa. O day, phan tng thé ai nhan tién hanh trong

dung moi tro hodc theo cach khong dung moi véi sy ¢d mit hoic khong c6 mat cua

-32-



23179

axit va voi su ¢ mit caa chét halogen héa nhu clo, brom, iot hodc N-closucxinimit,
N-bromosucxinimit hodc N-iodosucxinimit trong diéu kién nhiét d6 nam trong khoang
tir gin 0°C dén gan diém soi ctia dung moi (budce 4-2). Su xem xét toan dién vé phan
ung thé &i nhan dugc thay trong tai liéu: Comprehensive Organic Transformations,
Second Edition, 1999, John Wiley & Sons, INC.

Hop chit c¢6 cong thirc 4-f ¢6 thé thu duge tir hop chit c6 cong thic 4-d va
hop chit co cong thitc 4-e nho phén tng lién két ngang Migita-Kosugi-Stille hoic
phan Ung lién két ngang Suzuki-Miyaura (budc 4-3). Sy xem xét toan dién vé phéan
tng lién két ngang Migita-Kosugi-Stille dugc thay trong tai liéu: Angew. Chem. Int.,
Ed. 2004, 43, 4704-4734. Sy xem xét toan dién vé phan tmg lién két ngang Suzuki-
Miyaura dugc thay trong tai liéu: Chem. Rev., 1995, 95, 2457-2483.

Hop chét c6 cong thirc 4-g ¢6 thé thu dwoc tir hop chit ¢6 cong thic 4-f bing
cach halogen héa hodc triflometansulfonyl hoa nhom hydroxyl cua hop chét sau cung
(budc 4-4). Sy xem xét toan dién vé phan tng halogen héa hoic triflometansulfonyl
hoa ¢6 thé duoc thiy trong tai liéu: Comprehensive Organic Transformations, Second
Edition, 1999, John Wiley & Sons, INC.

Hop chét c6 cong thire 4-h co thé thu dugc tir hop chit ¢ cong thic 4-g bing
phan Gmg halogen hoa né bang chat halogen héa véi sy c6 mit cua chat khoi mao phan
ung co ban hoac trong didu kién chiéu anh sang (budc 4-5). O day, chat khoi mao
phan tmg co ban co thé dugc liy 1am vi du bang azobisisobutyronitril, benzoyl peroxit
hodc cac chat tuong tu. Vi du vé chit halogen hoa bao géln clo, brom, hoac N-
closucxinimit va N-bromosucxinimit. Sy xem xét toan dién vé phan tung halogen hoa
c6 thé duoc thiy trong tai litu: Comprehensive Organic Transformations, Second
Edition, 1999, John Wiley & Sons, INC.

Hop chit halogen c6 cong thirc 4-h c6 thé duoc chuyén hoa thanh hop chét
xyano ¢ cong thuc 4-i bing phuong phap gidng nhu trong bude 3-5 ctia so do 3 (bude
4-6). Hop chét c¢6 cong thirc 4-i ¢6 thé dugc chuyén hoa thanh hop chat co cong thirc
4-j bang phuong phéap gidng nhu trong budc 2-3 ctia so d6 2 (budc 4-7). Hop chét c6
cong thic 4-j c6 thé duge chuyén hoa thanh hop chét c6 cong thire 4-k bang phuong

phép giéng nhu trong bude 3-6 cia so dd 3 (budc 4-8). Hop chat c6 cong thirc 4-k ¢6
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thé dugc chuyén héa thanh hop chat amit c6 cong thirc 4-1 bing phuong phéap giéng
nhu trong budc 2-2 cua so dd 2 (budc 4-9).
Trong sb cac hop chit c6 cong thirc 2-d néu trén, hop chét ¢6 cong thue 5-1 ¢6

thé duoc diéu ché bang quy trinh téng hop dugc thé hién trén so dd 5.

Vi
o " )t 52 MO 53 9
. op? / [ op! [ OP
7 V. Y

P2 (5-b)
(5-a) P2 (5-c) (5-d) (5-¢)

R3-NHNH, (5-f)

lo) HO__O
5.4 = , 5-5 5-6
—_—— N /% OP _— HO — y — =
R3 N N_./ OoP ) oP
R N R3_N\N

R (5-9) (5-h) (5)

RZ' NH (2-¢) R

..7 RzN RzN 5-9 RzN
o T heT T ho

(5-) (5-k) (5-1)
So do s

(trong do, R Rz, R I°vaAla giéng nhu néu trén; P' 12 nhom bao vé cho
nhom hydroxyl phenolic, nhu nhém metyl, nhom metoxymetyl, nhém alyl, nhém
axetyl, nhom este metyl cacbonat hoac nhom benzyl [xem tai liéu: Protective Groups
in Organic Synthesis, Fourth Edition, John Wiley & Sons, INC.]; P* 1 nhém bao vé
cho nhém alkyn dau t4n cing, nhu nhém trimetylsilyl, nhom trietylsilyl, hodc nhém
triisopropylsilyl [xem tai liéu: Protective Groups in Organic Synthesis, Fourth Edition,
John Wiley & Sons, INC.]

Hop chit ¢6 cong thuce 5-¢ ¢o thé thu duoc tir hop chat c¢6 cong thic 5-a va
hop chat ¢ cong thirc 5-b nho phan tng alkynyl hoa trong dung moi tro véi su c6 mat
cta bazo (bude 5-1). O day, hop chit c6 cong thirc 5-a va hop chat ¢6 cong thirc 5-b 1a
hop chit c6 sin trén thi trrong hodc hop chit da biét; theo cach khac, chung ¢o thé 1a
hop chat duogc diéu ché tr hop chét trén thi trurong hodc hop chét da biét béng cach su
dung céc phuong phép téng hop hitu co khac nhau da biét di véi cac chuyén gia trong
linh vuc nay. Bazo dugc dé cap ¢ trén co thé duoc léy lam vi du béng amit cua kim

loai kiém hodc kim loai kiém thd nhu lithi diisoproylamit va lithi dixyclohexylamit;
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alkoxit thép cua kim loai kiém hodc kim loai kiém thd nhu natri metoxit, natri etoxit,
va kali tert-butoxit; hop chét alkyl lithi nhu butyl lithi, sec-butyl lithi, tert-butyl lithi,
va metyl lithi; va chat phan tng Grignard nhu etylmagie bromua.

Hop chét ¢o cong thurc 5-d co thé thu duoc béng cach loai bé nhom bao vé p?
& alkyn dau tan cing ctia hop chat ¢6 cong thirc 5-c bang cach st dung cic phuong
phap tdng hop hiru co khac nhau da biét dbi v6i cac chuyén gia trong linh vuc nay
[xem tai li€u: Protective Groups in Organic Synthesis, Fourth Edition, John Wiley &
Sons, INC.] (buéc 5-2).

Hop chit ¢6 cong thirc 5-e c6 thé thu dugc tir hop chét c6 cong thuc 5-d bing
cach oxy héa né (budc 5-3). Chit oxy hoa ding trong phan tng oxy hoa nay co thé
dugc lay lam vi du bang mangan dioxit, hop chét axit cromic nhu pyridini clocromat
hodc pyridini dicromat, va chét phan tng Dess-Martin (1,1,1-triaxetoxy-1,1-dihydro-
1,2-benziodoxol-3(1H)-on). Dung mdi phan tmg c6 thé duoc ldy lam vi du bang
diclometan va clorofom, véi nhiét do phan tng nim trong khoang tir 0°C dén gan
diém soi ctia dung moi phan tng. Trong truong hop khac, phan tng nay co thé duoc
thuc hién bang cach sir dung IBX (1-hydroxy-1,2-benziodoxol-3(1H)-on 1-oxit) chang
han. Vi du, dimetyl sulfoxit, c6 thé dugc sir dung 1am dung mdi phan ung va phan ing
nay c6 thé dugc thuc hién bang cach pha lodng thém bang dung moi ma khong két tua
trong phan rng, nhu tetrahydrofuran, diclometan, hodc clorofom. Nhiét do phan rng
¢6 thé nam trong khoang tir 0°C dén 40°C. Phan ung oxy hda nay khong bi gidi han cu
thé va ngoai trlr cac phuong phap néu trén, né c6 thé duoc thuc hién bang phuong
phap bt ky co thé oxy héa ruou thanh aldehyt. Vi du bao gom phan tng cta dimetyl
sulfoxit véi tdc nhan hoat héa (vi du, oxalyl clorua, N-closucxinimit, hoic
dixyclohexyl carbodiimit) hodc phuong phap oxy hoa st dung tetra-n-propylamoni
perutenat(VII) va N-metylmorpholin oxit. Sy xem xét toan dién vé phan tmg oxy hoa
dang duogc can nhic c6 thé duoc théy trong tai liéu: Richard C. Larock,
Comprehensive Organic Transformation, WILEY-VCH, 1999, 604.

Hop chét c6 cong thie 5-g ¢ thé thu duoc tir hop chat c6 cong thic 5-e bang
cach tao vong pyrazol nho phan g vé6i hop chat hydrazin 5-f (budc 5-4). O day, hop

chét hydrazin c6 cong thic 5-f 1a hop chét c6 s&n trén thi truong hodc hop chét da biét:
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theo cach khac, né ¢ thé 1a hop chét duoc diéu ché tir cdc hop chét trén thi truong
hodc cac hop chit da biét bang cach st dung cac phuwong phap tong hop hitu co khac
nhau da biét d6i vai cac chuyén gia trong linh vuc nay.

Hop chét c6 cong thire 5-h ¢6 thé thu duoc tir hop chit c6 cong thic 5-g nho
phan @ng tao ddng dang vai cacbon dioxit trong dung moi tro véi su ¢d mit cia bazo
nhu lithi diisopropylamit (bugc 5-5).

Hop chét c6 cong thirc 5-i ¢6 thé thu dugc tir hop chat co cong thirc 5-h nho su
tao ddng ding bing phan tmg Arndt-Eistert (budc 5-6). Sw xem xét toan dién vé& phan
ung Arndt-Eistert reaction c6 thé dugc théy trong tai liéu: Chem. Ber., 1927, 60, 1364.

[0115] Hop chét ¢ cong thirc 5-i ¢6 thé duoc chuyén hoa thanh hop chit
amit c6 cong thirc 5-j bang phuong phap gidng nhu trong budc 2-2 cta so dd 2 (budc
5-7).

Sau d6, nhém bao vé P! trong hop chét co cong thire 5-j dugce loai bo béng cac
phuong phap tong hop hitu co khac nhau da biét ddi voi cac chuyén gia trong linh vuc
nay (xem tai li€u: Protective Groups in Organic Synthesis, Fourth Edition, John Wiley
& Sons, INC.), dé tao ra hop chit c¢6 cong thic 5-k (budc 5-8).

Hop chét c6 cong thirc 5-k ¢6 thé dugc chuyén hoa thanh hop chét co cong
thirc 5-1 bang phuong phép giéng nhu trong budc 4-4 cia so dd 4 (bude 5-9).

Trong s6 cac hgp chét c6 cong thirc 2-a néu trén, hop chét co cong thirc 6-f co

thé duoc diéu ché bang quy trinh téng hop dugc thé hién trén so db 6.

0
RGO)K/NHNH2

|o )J\ 6-1 , 6-2
R3J + —» R [
K K
(6-a) (6-b) (6-c)
RfO_ _O RéO_ O
T T
N-N R n-N
\ L2 \\ L2
R3 R3
(6-e) (6-f)

So dod 6

(trong d6, R, R®, L va A la gidng nhu néu trén.)

Hop chét c6 cong thire 6-¢ ¢6 thé thu duoc bang cach phan ung aldol gitta hop
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chét ¢ cong thirc 6-a va hop chéit co cong thire 6-b (budc 6-1). Su xem xét toan dién
vé phan ung aldol c6 thé duoc thiy trong tai liéu: Comprehensive Organic
Transformations, Second Edition, 1999, John Wiley & Sons, INC. O day, hop chit ¢co
cong thirc 6-a va hop chét ¢6 cong thirc 6-b 14 hop chat ¢6 sin trén thi trudong hodc hop
chét da biét; theo cach khac, chung c6 thé la hop chit dugc diéu ché tir hop chét trén
thi truong hodc hop chat da biét bang cach st dung cac phuong phap téng hop hiru co
khac nhau da biét d6i vi cac chuyén gia trong linh vuc nay.

Hop chat c6 cong thirc 6-¢ ¢6 thé thu duge tir hop chit ¢6 cong thuc 6-¢ va
hop chét hydrazin c6 cong thirc 6-d nhd phan tng tao vong dihydropyrazol dua vao
phan tng gitta hai hop chét trong dung méi tro véi su ¢6 mat hodc khong c6 mit cia
chét xuc tac axit (bude 6-2). O day, hop chét hydrazin c6 cong thirc 6-d 1a hop chit co
san trén thi truong hodc hop chét da biét; theo cach khac, no c6 thé 1a hop chit duoc
didu ché tir cac hop chét trén thi trudng hodc cac hop chat da biét bang cach st dung
céc phuong phap téng hop hitu co khac nhau da biét dbi véi cac chuyén gia trong linh
vuc nay.

Hop chit co cong thtac 6-f ¢c6 thé thu duoc tir hop chit co cong thuc 6-e nho
phan mg oxy hoa bang chit oxy hoa (budc 6-3). Chét oxy hoa co thé duge st dung la
2,3-diclo-5,6-dixyano-p-benzoquinon, mangan dioxit hodc kali permanganat ching
han. Dung mdi phan ting 1am vi du bao gdm toluen, diclometan, va clorofom, v&i nhiét
d6 phan tmg nam trong khoang tir 0°C dén gin diém soi cua dung moi phan tng.

Trong s cac hop chit ¢ cong thirc 2-a néu trén, hop chat ¢ cong thuce 7-f ¢o

thé dugc diéu ché bang quy trinh téng hop duogc thé hién trén so dd 7.
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(7-F)
(7-e)
So d6 7

(trong d6, R*, R®, L? va A 1a gidng nhu néu trén; L° 1a nguyén tu clo, nguyén
tr brom hodc nhém hydroxyl; L’ 1a nguyén tir clo hodc nguyén tir brom).

Hop chét c6 cong thirc 7-¢ ¢6 thé duoc diéu ché tir hop chét c6 cong thtrc 7-a
va hop chét co cong thirc 7-b trong d6 L° 1 nguyén t halogen nho phan g amit hoa
gitta hai hop chét trong dung méi tro véi su ¢6 méat hodac khong c6 mit cua bazo; theo
cach khac, hop chét co cong thac 7-c ¢6 thé duoc didu ché tir hop chat co cong thurc 7-
a va hop chat c6 cong thire 7-b trong d6 L° 1a nhém hydroxyl nhé céc phan Uing amit
hoa khac nhau da biét dbi v6i cac chuyén gia trong linh vuc nay (budce 7-1). Hop chét
¢6 cong thire 7-a va hop chit ¢ cong thic 7-b 1a hop chit ¢6 sin trén thi truong hodc
hop chat da biét; theo cach khac, ching c6 thé 1a hop chit duoc didu ché tir hop chét
trén thi truong hodc hop chit da biét bang cach st dung céc phuong phép tong hop
hitu co khidc nhau da biét dbi v6i cac chuyén gia trong linh vuc nay. Phan Gng amit
héa ctia hop chit ¢ cong thirc 7-b trong d6 L° 1a nhém hydroxyl c¢6 thé duoc liy lam
vi du béng phan Umg ngung tu trong dung modi tro véi su cd mit hoac khong c6 mat
clia bazo bang cach str dung chat ngung tu nhu O-(7-azabenzotriazol-1-yl)-N,N,N’,N’-
tetrametyl uroni hexaflophosphat (HATU), O-(benzotriazol-1-yl1)-N,N,N’,N’-
tetrametyl uroni hexaflophosphat (HBTU), N,N’-dixyclohexylcarbodiimit (DCC), 1-
etyl-3-(3-dimetylaminopropyl)carbodiimit hydroclorua (EDC-HCI),
diphenylphosphoryl azit (DPPA) hodc carbonyldiimidazol (CDI), hodc bang phan tng

ngung tu lan nita trong dung moi tro voi su ¢6 mat hodc khong ¢ mat cua bazo nhung
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théng qua hdn hop anhydrit cia axit bang cach st dung etyl clofomat, isobutyl
clofomat, trimetylaxetyl clorua, hodc cac chat twong tu. Trong truong hop phan tng
amit hoa str dung chit ngung tu, chat phu gia nhu 1-hydroxybenzotriazol (HOBt) hoic
hydroxysucxinimit (HOSu) c6 thé duogc st dung tuy thudc vao nhu cAu.

Hop chét ¢6 cong thirc 7-e ¢6 thé thu duoc tir hop chit co cong thicc 7-¢ va
hop chat ¢6 cong thire 7-d nhd phan tng alkyl héa trong dung mdi tro voi su ¢6 mit
cua bazo (budc 7-2).

Hop chat c6 cong thirc 7-f ¢6 thé thu duge tir hop chét ¢6 cong thic 7-e nho
phan imng dong vong trong phan tr trong dung moi tro v4i su c6 mat cua phosphoryl
clorua (budc 7-3).

Trong s6 cac hop chét c6 cong thirc 2-a, hop chét co cong thire 8-¢ c¢6 thé duge

didu ché bang quy trinh tong hop dugc thé hién trén so dd 8.

NC L2
OH (8-b) R6O._ _O
) 8-1
N ok ———> - C 2
) L
(0] R3 N
(8-a) (8-c)
So dd 8

(trong do, R*, R®, L*va A la gidng nhu néu trén.)

Hop chét c6 cong thirc 8-c c6 thé thu duoc tix hop chét ¢6 cong thic 8-a va
hop chat c6 cong thirc 8-b nhd phan tung tao vong oxazol véi su c6 mét cia axit (budc
8-1). O day, axit ¢6 thé duoc léy lam vi du béng axit sulfuric dic. O day, hop chét ¢6
cong thirc 8-a va hop chét co cong thic 8-b 12 hop chit c¢6 s&n trén thi truong hodc hop
chat da biét; theo cach khac, ching co thé 1a hop chit duogc diéu ché tr hop chét trén
thi truong hodc hop chat da biét bang cach sir dung cac phuong phép tong hop hitu co
khac nhau da biét d6i véi cac chuyén gia trong linh vuc nay.

Trong sd cac hop chit c¢o cong thie 2-b néu trén, hop chét c6 cong thie 9-¢ ¢o

thé dugc diéu ché bang quy trinh tong hop dugc thé hién trén so dd 9.
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H,N
()
s (9-b) o
cl o 9-1 6 N
: -
R? \g/KOR“ s s>—
(9-c)
(9-a)
o HO._ _O
9-2 HO/LH;N 9-3 \%N
RSO - (D
R3 S>- R3 S>_
(9-d) (9-e)

So dd 9

(trong d6, R*, R, L? va A 1a giéng nhu néu trén.)

Hop chét c6 cong thirc 9-c ¢ thé thu duoc tir hop chit co cong thirc 9-a va
hop chét ¢6 cong thirc 9-b nhd phan tng tao vong thiazol trong dung mdi tro (bude 9-
1). O day, hop chat c6 cong thirc 9-a va hop chit ¢6 cong thic 9-b ¢6 thé 1a hop chét
c6 san trén thi trudng hodc hop chét da biét; theo cach khac, chung c6 thé 1a hop chét
duogc didu ché tir hop chét trén thi truong hodc hop chit da biét bang cach st dung cac
phuong phép tong hop hitu co khac nhau da biét dbi voi cac chuyén gia trong linh vuc
nay. Hop chét co cong thic 9-d ¢6 thé thu dugc tir hop chét co cong thiic 9-c bang
phuong phap giéng nhu trong bude 2-1 dwoc thé hién trén so dd 2. Hop chét c6 cong
thirc 9-e ¢6 thé thu dugc tir hop chit c6 cong thire 9-d bang phuong phap giéng nhu
trong budc 5-6 dugc thé hién trén so do 5.

Trong s cac hop chit c6 cong thic 2-d néu trén, hop chét ¢o cong thirc 10-¢

c6 thé dugc diéu ché bang quy trinh téng hop duogc thé hién trén so dd 10.

O (o]
L2 1 7 1
g R\NJ\/L R

JNLH 10.4 (10 - 2 R21 05120-d) RZ'N\EO
(10-a) RN
(10-c) (10-¢)

So dd 10

(trong do, R\, R:, R, LA L7 va A la gidng nhu néu trén.)

Hop chat ¢6 cong thirc 10-c c6 thé thu duge tir hop chit ¢6 cong thuce 10-a va
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hop chét c¢6 cong thirc 10-b nhd phan tng tao vong imidiazol trong dung mdi tro voi
su c6 mit cua bazo (bude 10-1). O day, hop chét c6 cong thirc 10-a va hop chit ¢o
cong thire 10-b 1a hop chét c6 san trén thi truong hodc hop chat da biét; theo cach
khac, chung cé thé 1a hop chit duoc diéu ché tir hop chét trén thi truong hodc hop chét
d3 biét bang cach str dung cac phuong phap tong hop hitu co khac nhau da biét di véi
cac chuyén gia trong linh vuc nay.

Hop chét c6 cong thie 10-e ¢o thé thu duogc tir hop chét c6 cong thuc 10-¢ va
hop chét c¢6 cong thirc 10-d nho phan tng akyl hoa trong dung méi tro voi su co mat
cua bazo (budc 10-2).

Trong s& cac hop chét co cong thirc 1-a néu trén, hop chit ¢ cong thie 11-i

¢6 thé duogc didu ché bang quy trinh téng hop duogc thé hién trén so dd 11.

o}
| o

L4 R3-mt

O(11-b) 0 (4-e)
opz 1141 op? 11-2
HZN@J e — | N ~@—/7
4
- (o}
(11-a) (11-c) (11-d)

(11-e)

»NH
R N._0O
115 11-6 R? o
@J > OH
R3
11 h) 0

So dd 11 D

(trong do, R, Rz, R3, Ré, L4, MtvaAla giéng nhu néu trén; P? 1a nhom béo ve
cho nhom hydroxyl, nhu nhém metoxymetyl, nhom tert-butyldimetylsilyl, nhom
axetyl, nhom benzyl, nhom tetrahydropyranyl, hodac nhom 2-(trimetylsilyl)etoxymetyl
[xem tai li€u: Protective Groups in Organic Synthesis, Fourth Edition, John Wiley &
Sons, INC.] hodc nguyén tu hydro).

Hop chét c6 cong thirc 11-c ¢6 thé thu duge tir hop chét ¢6 cong thirc 11-a va
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hop chat ¢ cong thire 11-b nho phan ting dong vong trong dung mdi tro hodc khong
c6 dung moi véi su cd mat hodc khong cd mit cua axit (bude 11-1). O day, hop chét
c6 cong thirc 11-a va hop chit ¢6 cong thirc 11-b 1a hgp chét c6 san trén thi truong
hodc hop chét da biét; theo cach khac, chung c6 thé 1a hop chat dugc diéu ché tir hop
chét trén thi trudng hodc hop chit da biét bang cach st dung cac phuong phap tong
hop hitu co khac nhau da biét d6i voi cac chuyén gia trong linh vuc nay.

Hop chit c¢6 cong thirc 11-¢ ¢6 thé dugc chuyén hoa thanh hop chét ¢6 cong
thite 11-d bang phuong phap giéng nhu trong budc 4-3 ctia so dd 4 (bude 11-2). .

Sau d6, hop chét c6 cong thirc 11-d duge xir Iy bang phan tng halogen hoa véi
clo, brom, iot hodc N-closucxinimit, N-bromosucxinimit, N-iodosucxinimit, thionyl
clorua hodc tuong tu, dé chuyén hoa n6 thanh hop chét c6 cong thirc 11-e c6 nguyén tir
halogen dugc dua vao do (buée 11-3).

Hop chét c6 cong thirc 11-g ¢6 thé thu duge tir hop chét ¢6 cong thic 11-¢ va
hop chét c6 cong thire 11-f nho phan tng thé 4i nhan trong dung mdi tro véi su ¢6 mat
ctia bazo (budc 11-4). O day, hop chit co cong thic 11-f 1a hop chit co sin trén thi
truong hodc hop chit da biét; theo cach khac, n6 c6 thé 1a hop chit dugce diéu ché tur
hop chét trén thi truong hodc hop chit da biét bang cach sir dung céc phuong phép
tong hop hitu co khac nhau da biét ddi vai cac chuyén gia trong linh vuc nay.

Hop chit c¢6 cong thirc 11-h ¢6 thé thu duogc tir hop chit c6 cong thuc 11-g
nho thuy phén este trong dung moi tro v6i su c6 mit cua axit, sau do la phan tng loai
nhom carboxyl va loai bé nhém bao vé P? (bude 11-5).

Hop chit c6 cong thirc 11-h ¢6 thé duoc chuyén héa thanh hop chit amit c6
cong thirc 11-1 bang phwong phép gidng nhu trong budc 2-2 cia so dd 2 (budce 11-6).

Trong s6 cac hop chit c6 cong thirc 2-d néu trén, hop chat c6 cong thirc 12-¢

c6 thé duoc didu ché bang quy trinh téng hop dugc thé hién trén so do 12.
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(trong d6, R', R% R®, L% L7 va A 1a gidng nhu néu trén).

Hop chat c6 cong thirc 12-¢ ¢6 thé thu dugc tir hop chét c6 cong thue 12-a va
hop chat c6 cong thirc 12-b nhd phan Gmg akyl hoa trong dung mdi tro hodc theo cach
khong dung méi véi su c6 mit ciia bazo (budc 12-1). G déy, hop chét ¢ cong thirc
12-a va hop chét c¢6 cong thirc 12-b 1a hop chit c6 sin trén thi truong hodc hop chit da
biét; theo cach khac, ching c6 thé 1a hop chat duoc didu ché tu hop chéit trén thi
truong hodc hop chéat da biét bang cach st dung cac phuong phép tdng hop hitu co
khéc nhau da biét d6i voi cac chuyén gia trong linh vuc nay.

Hop chit ¢ cong thire 12-d ¢6 thé thu duoc tir hop chét co cong thirc 12-¢ va
kali xyanat, natri Xyanat hodc twong tu nho phan trng déng vong trong hodc khong co
dung moéi tro véi su c6 mat hode khong cd mat cia axit (bude 12-2).

Hop chat c¢6 cong thirc 12-d c¢6 thé duoc chuyén hoa thanh hop chat amit c6
cong thirc 12-e bang phuong phap gidng nhu trong bude 10-2 cta so dd 10 (budce 12-
3).

Trong s6 cac hop chit ¢6 cong thie 2-d néu trén, hop chét c6 cong thirc 13-d

c6 thé duoc diéu ché bang quy trinh tong hop duge thé hién trén so dd 13.
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NOH 1341
+ R3 fo}
™ g S
N _N_ (13-b) R2 R’
L2 L2 o) (10_d) ’I‘l (@]
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(13-a) HN//<N 2 —>1 3-2 JZ)
~ N
: 0%
R3J§<
(13<) (13-d)
So dd 13

(trong d6, R', R?, R?, L%, L va A 1a giéng nhu néu trén).

Hop chat c6 cong thic 13-¢ ¢6 thé thu duoc tir hop chat ¢ cong thie 13-a va
hop chét c6 cong thire 13-b nho phéan tng trong dung mdi tro (bude 13-1). O day, hop
chat c6 cong thiic 13-a va hop chit c6 cong thiac 13-b 1a hop chit c6 sin trén thi
trudong hodc hop chit da biét; theo cach khac, ching c6 thé 1a hop chit duoc diéu ché
tir hop chét trén thi trudng hodic hop chat da biét bang cach st dung cac phuong phap
tong hop hitu co khac nhau da biét dbi véi cac chuyén gia trong linh vuc nay.

Hop chat c¢6 cong thirc 13-¢ ¢6 thé dugc chuyén hoa thanh hop chét ¢o cong
thire 13-d bang phuong phap giéng nhu trong bude 10-2 cua so dd 10 (budc 13-2).

Trong sb cac hop chit ¢6 cong thirc 2-a néu trén, hop chét ¢6 cong thuc 14-f

¢6 thé dugc diéu ché bang quy trinh tong hop dugc thé hién trén so do 14.

o 0O
14-1 N
S S T
\LZ \Lz
(14-a) (14-b) (14-c)

o)

RGO/U\/\

14-2 W : 143 \ir
- R} °N
K @ L

(14-d)

So dd 14 (14-H)

(trong do, R*, R®, LA L7 va A la gidng nhu néu trén).
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Hop chit c6 cong thiic 14-c ¢o thé thu duoc bang cach cho hop chit co cong
thirc 14-a phan Ung voi halogenua cé cong thuc 14-b (budc 14-1). Phan Umng trong
budc 14-1 tién hanh trong dung moi nhu clorofom, toluen, tetrahydrofuran, axetonitril
hoic hdn hop dung moi ctia ching véi sy c¢d mit cia bazo nhu trietylamin hoic
diisopropyletylamin trong diéu kién nhiét do nam trong khoang tir gan 0°C dén gan
nhiét do trong phong. O day, hop chit c6 cong thirc 14-a va hop chét c6 cong thirc 14-
b 12 hop chit ¢6 sin trén thi trudng hodc hop chét da biét; theo cach khac, chung ¢ thé
1a hop chét duoc didu ché tir hop chat trén thi truong hodc hop chit da biét bang cach
stt dung cac phuong phap téng hop hitu co khac nhau da biét dbi véi cac chuyén gia
trong linh vuc nay.

Hop chat c¢6 cong thirc 14-d c¢6 thé thu duoc bang phan tng halogen hoa hop
chét c6 cong thirc 14-c (budc 14-2). Vi du vé phan tng halogen héa bao gém phuong
phap st dung cacbon tetraclorua va triphenylphosphin, va phuong phép st dung
thionyl clorua hodc phospho oxyclorua. Cac phan ting nay cé thé st dung dung mdi
nhu tetrahydrofuran, dioxan, diclometan, clorofom, N,N-dimetylforamit, hodc hon hop
dung mai ctia chting. Cac phan tng nay c6 thé duoc thuc hién ¢ nhiét do nim trong
khoang tir -50 dén 100°C.

Hop chat c6 cong thirc 14-f ¢6 thé thu dugc tir hop chét c6 cong thue 14-d va
hop chat amin c6 cong thirc 14-¢ nhd phan tng véi sy ¢ mat ciia chit oxy hoa (bude
14-3). Vi du v& chit oxy hoa bao gdm bac cacbonat, hydro peroxit, natri hypoclorit,
chat phan tng Dess-Martin (1,1,1-triaxetoxy-1,1-dihydro-1,2-benziodoxol-3(1H)-on),
V.V..

Trong s6 cac hop chit ¢6 cong thirc 1-a néu trén, hop chét c6 cong thirc 15-g

c6 thé duge diéu ché bang quy trinh téng hop duoc thé hién trén so dd 15.
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(15-d) (15) g 4315 (15-g)

(trong d6, R', R?, R?, R%, L’ va A 1a giéng nhu néu trén).

Hop chat c6 cong thire 15-¢ ¢6 thé thu duoc tir hop chét isoxyanat c6 cong
thirc 15-a va hop chat c6 cong thirc 15-b bang cach cho hgp chit ¢6 cong thire 15-b tac
dong 1én hop chat isoxyanat c6 cong thirc 15-a (bude 15-1). Phan tng trong bude 15-1
tién hanh trong dung méi nhu clorofom, toluen, tetrahydrofuran, axetonitril hoac hdn
hop dung moéi cua chung trong didu kién nhiét d6 nam trong khoang tir gin nhiét do
trong phong dén diém so6i ciia dung moi. O ddy, hop chat c6 cong thuc 15-a va hop
chét co cong thirc 15-b 1a hop chét c6 sén trén thi truong hodc hop chét da biét; theo
cach khac, chang cé thé 1a hop chit duoc diéu ché tur hop chét trén thi truong hodc hop
chit da biét bang cach st dung cac phuong phap tong hop hiru co khac nhau da biét
ddi v6i cac chuyén gia trong linh vuc nay. Hop chit ¢ cong thirc 15-d ¢6 thé thu dugc
tir hop chat ¢6 cong thirc 15-c nhd phan ung trong diéu kién bazo (bude 15-2). Phan
ling trong budc 15-2 tién hanh trong dung méi nhu nude, tetrahydrofuran, 1,4-dioxan,
N,N-dimetylforamit, hodc hon hgp dung mdi cia ching v&i sy c6 mat cia bazo vo co
nhu natri hydroxit, kali hydroxit, lithi hydroxit hozc bari hydroxit trong diéu kién nhiét
d6 nam trong khoang tir gin nhiét do trong phong dén diém s6i cla dung moi. Hop
chit co cong thirc 15-e ¢6 thé thu duoc bang phan tng amit héa cua hop chit c¢6 cong
thirc 15-d voéi amin 2-c (buéce 15-3). Vi du vé phan Gng amit héa co thé dugc st dung
trong budc 15-3 bao gdm phuong phép st dung tac nhan khir nude-ngung tu. Vi du vé
tac nhan khtr nudc-ngung tu bao gém 1-etyl-3-(3-dimetylaminopropyl)carbodiimit
hydroclorua, dixyclohexyl carbodiimit, diphenylphosphonyl azit, va

carbonyldiimidazol; néu cin, tic nhéan hoat hoa, nhu 1-hydroxybenzotriazol hodc
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hydroxysucxinimit ¢6 thé duoc st dung. Vi du vé dung moi phan tmg bao gdm
diclometan, clorofom, 1,2-dicloetan, N,N-dimetylformamit, tetrahydrofuran, dioxan,
toluen, etyl axetat, va hdn hop dung mdi ctia chiung. Phuong phéap nay c6 thé duogc
thuc hién béng cach st dung bazo, vi du vé bazo bao gém amin hitu co nhu
trietylamin va diisopropyletylamin; mudi ctia axit hitu co nhu natri 2-etylhexanoat va
kali 2-etylhexanoat; va bazo vo co nhu kali cacbonat. Phan ng nay ¢6 thé duoc thuc
hién & nhiét d6 nam trong khoang tir -50°C dén gan diém s6i cia dung moi phan ng.
Viéc chuyén hoa thanh hop chét c6 cong thirc 15-g ¢ thé dugc thuc hién nho phan
tmg Ullmann gitta hop chét c6 cong thirc 15-e va hop chét c¢6 coéng thie 15-f bang
phuong phéap gidng nhu trong budc 4-1 cia so db 4.

Trong s cac hop chit co cong thirc 1-a néu trén, hop chéit c6 cong thic 16-¢

c6 thé duoc diéu ché bang quy trinh téng hop dugc thé hién trén so dd 16.

R1
N o _ N__O
i SRR AL N o
4 : N-
L R2 L4J§N\>‘L4
(16-a) (10-d) (16-b)
OH
R-Mt R’ Mt—@J R’
(4-e) Rz-N\EO (16-d) Rz,r'q o
16-2 N 16-3 \f
—_— N Hp4 > N-N OH
o e O
R3 N
(16-c) (16-e)
So d6 16

(trong do, R, R%, R, L*, L7, Mt va A la giéng nhu néu trén).

Hop chét co cong thac 16-b co thé thu duoc tir hop chét c6 cong thirc 16-a va
hop chét c6 cong thire 10-d nhd phan tng alkyl hoa bing phuong phap gidng nhu
trong budce 10-2 ctia so dd 10. O déy, hop chat co cong thuc 16-a va hop chét c6 cong
thirc 10-d 1a hop chét ¢6 san trén thi trudong hodc hop chét da biét; theo cach khac,
ching co thé 1a hop chét duoc diéu ché tir hop chét trén thi truong hodc hop chit da

biét bang cach st dung cac phuong phép tdng hop hitu co khac nhau da biét dbi voi
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cac chuyén gia trong linh vuc nay.

Hop chit co cong thirc 16-b ¢o thé duoc chuyén hoa thanh hop chét c6 cong
thirc 16-c bang phuong phap giéng nhu trong bude 4-3 cia so db 4 (buse 16-2). Hop
chét co cong thirc 16-e co thé thu dugc tir hop chét ¢ cong thirc 16-¢ va hop chat co
cong thue 16-d nhd phan Gng ndi bang phwong phap gibng nhu trong budc 4-3 cia so
dd 4 (budc 16-3).

Trong s& cac hop chét ¢6 cong thiic I néu trén, hop chét ¢6 cong thirc 17-b ¢6

thé dugc diéu ché bang quy trinh téng hop dugc thé hién trén so do 17.

R1 R1
| |
—_____»
1-Y2 OR® 1-Y2 =0
Y Y3_®_//N \fe Y3—@J
R Y o VY
(2-¢) (17-a)
R4
17-2 HN_
Rs
R (1-c)
N__O

(17-b)
So do 17

(trong d6, R', R% R, RY, R’ R®, Y', Y%, Y°, Y*, Y° va A 1a gidng nhu néu
trén).

Hop chit c6 cong thire 17-a ¢6 thé thu dugc tir hop chéit ¢6 cong thie 2-f nho
phan Gmg thily phéan trong dung méi chtra nuée voi su ¢6 mat clia chat xdc tic axit. Su
xem Xét toan dién vé phan ung thiy phan duge thdy trong tai lidu: Protective Groups
in Organic Synthesis, Fourth Edition, John Wiley & Sons, INC. (buéc 17-1)

Hop chét c6 cong thirc 17-b ¢6 thé thu duge tir hop chat ¢6 cong thirc 17-a va
hop chit c6 cong thire 1-c nhd phan tng amin héa khir (buéc 17-2). Phan tng amin

hoa khtr duge thuc hién bang cach cho aldehyt ¢ cong thirc 17-a phan tng véi amin
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tuong ung c6 cong thuc 1-c dé tao ra hop chit imin, sau d6 hop chit nay duoc khir
bing chat khir nhu, vi duy, natri triaxetoxybohydrua. Phan Gng nay tién hanh trong
dung mdi tro nhu metanol, etanol, tetrahydrofuran, diclometan, clorofom, hodc hon
hop dung mdi cua ching vdi su ¢c6 mét hoac khong c6 mat cua chit xtc tac axit trong
didu kién nhiét do nam trong khoang tir -70°C dén nhiét do trong phong. Theo cach
khac, phan tng nay c6 thé sit dung khi hydro véi paladi trén cacbon hodc tuwong tu
dugc str dung lam chét xuc tac; theo cach khac, phan Ung nay cé thé duoc thuc hién
bing cach st dung chit phan tmg bo khac nhu bohydrua, natri bohydrua, va natri
xyanobohydrua.

Trong sb cac hop chit co cong thirc I néu trén, hop chit c6 cong thic 18-1 ¢o
thé dugc didu ché bang quy trinh téng hop duge thé hién trén so dd 18.

(o}
R L7
N /U\/ R3-mt

L R? (10-e) R (4-e) R’
181 Rr? ’ 182 rZ°
wf By e
4 4
L4 ¥ L4J§N - R3JQN g
(18-a) (18-b) (18-c)
(o]
o 18-3
N R3-Mt
R? (10-¢) R 4-) R’ R
HN 18-4  r2™ 20 185 RzN~ P 18-6 2N 0
ST gL (LN
L b e >4
LA =N R3 =N R3 =N OR®
(18-d) (18-e) (18-f) (18-g)
OR®
R’ ;7NO<°R:8. 21 o
187 reN-° 188 "B Re \E
N\ ~ g
R:")Q/'}_/(o"I RSJ\N R7N‘<:__—><8§8
(18-h) HNB 4 1 (184)
R' Rs R
b (1-c) |
18-9 R2Np° 18-10 Rz~
— o _— o
N N
RBJ;}_(I\FO:O Rs/‘QWN—OfN&
R R \Rs
(18-K) So dd 18 (18-))

(trong do, Rl, R?, R, R4, R, LY L7 vaAla giéng nhu néu trén; R’ 1a nguyén

tor hydro hodc nhém C5 alkyl; R® 14 nhom bao v€ cho nhém carbonyl, nhu nhém
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metyl hoac nhém etyl; theo cach khac, nhom R® 1ién ké c6 thé két hop dé tao thanh
vong [xem tai liéu: Protective Groups in Organic Synthesis, Fourth Edition, John
Wiley & Sons, INC.])

Hop chét c¢6 cong thirc 18-a ¢6 thé duge chuyén hoéa thanh hop chit c6 cong
thire 18-b bang phuong phap giéng nhu trong bude 10-2 ciia so d6 10 (bude 18-1). 0
day, hop chét co cong thire 18-a 1a hop chit c6 sin trén thi truong hodc hop chét da
biét; theo cach khac, no co thé 1a hop chat dugc diéu ché tir hop chét trén thi truong
hodc hop chét da biét bang cach sir dung cac phuong phéap tong hop hitu co khac nhau
da biét d6i voi cac chuyén gia trong linh vuc nay.

Hop chét c¢6 cong thirc 18-b ¢6 thé dugc chuyén hoa thanh hgp chat c6 cong
thirc 18-c bang phuong phép giéng nhu trong budc 4-2 ciia so do 4 (bude 18-2).

Hop chét c6 cong thire 18- ¢6 thé thu dugc tir hop chét c6 cong thirc 18-¢ nho
phan tng loai halogen trong dung moi tro v6i sy ¢6 mdt cua bazo (budce 18-3).

Hop chét ¢6 cong thic 18-d c6 thé duge chuyén hoa thanh hop chat c6 cong
thire 18-e bang phuong phap giéng nhu trong bude 10-2 cua so do 10 (budc 18-4). O
day, hop chit co cong thirc 18-d 1a hop chat c6 sin trén thi truong hodc hop chét da
biét; theo cach khac, no cé thé 1a hop chat duoc diéu ché tur hop chét trén thi truong
hodc hop chét da biét biang cach sit dung cac phuong phap tong hop hitu co khac nhau
da biét ddi voi cac chuyén gia trong linh vuc nay.

Hop chat c¢6 cong thirc 18-e ¢6 thé duogc chuyén héa thanh hop chat ¢6 cong
thie 18-f bang phuwong phap gidng nhu trong budc 4-2 ctia so dd 4 (bude 18-5).

Hop chat c6 cong thic 18-g ¢6 thé dugc didu ché bang cach cho hop chat ¢6
cong thirc 18-f phan tng véi cacbon monoxit va R°OH trong dung mdi tro voi su cd
mit hodc khong c6 mit cia bazo va v6i su c6 mit clia chat xtc tac paladi, ty y bang
cach st dung phdi tir cho chdt xtc tic paladi (budc 18-6) (xem tai liéu:
Comprehensive Organic Transformations, Second Edition, 1999, John Wiley & Sons,
INC.) Vi du v& chit xtc tac paladi dugc néu & diy bao g0m paladi(I) axetat,
diclobis(triphenylphosphin)paladi(Il), diclobisaxetonitrilpaladi(Il), va
tetraquistriphenylphosphin paladi(0). Vi du vé phdi tir bao gdm triphenylphosphin,
tributylphosphin,  2,2-bis(diphenylphosphino)-1,1-binaphtyl (BINAP), 2-(di-tert-
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butylphosphino)biphenyl,  1,1°-bis(diphenylphosphino)feroxen (dppf), va 1,3-
bis(diphenylphosphino)propan (dppp).

Hop chét co cong thiic 18-g c¢6 thé duoc chuyén hoa thanh hop chit c6 cong
thirc 18-h bang phuong phap gidng nhu trong bude 2-1 ctia so d6 2 (bude 18-7). Hop
chét c¢6 cong thire 18-j ¢6 thé thu duge tir hop chat ¢6 cong thirc 18-h va hop chét cé
cong thie 18-1 nho phan tng amit hoa bing phuong phap gidng nhu trong bude 2-2
cua so do 2 (budc 18-8).

Hop chét c6 cong thuc 18-k ¢ thé duge didu ché tir hop chit co cong thirc 18-
j bang céach loai bé nhom bao vé R® cho nhom carbonyl, bang cach st dung céc
phuong phap tong hop hitu co khac nhau da biét déi voi cac chuyén gia trong linh vuc
nay [xem tai liéu: Protective Groups in Organic Synthesis, Fourth Edition, John Wiley
& Sons, INC.] (budc 18-9).

Hop chit c6 cong thirc 18-k c6 thé duge chuyén héa thanh hop chit c6 cong
thirc 18-1 bang phuong phap giéng nhu trong bude 17-2 ctia so dd 17 (bude 18-10).

Trong s6 cac hop chét ¢6 cong thirc I néu trén, hop chit c6 cong thic 19-¢ ¢o

thé duoc diéu ché bang quy trinh tong hop duoc thé hién trén so db 19.

Ra
(/N
Ho/_)rn Rs
131 (19-b) 31
RZ.N\EO 19-1 RZ.N\EO <
—— e ;4
2 2 (/N
y1Y: 1Y ar\
') Y3»x1@»0H YQ Y3-x1@o Rs
RS,Y ~Y4 R3/Y \Y4
(19-a) (19-c)

1

R
19-2 N o 19-3
EERE R? \f /,R4
&~ Y2 (/_)BU HN\R (1-c)
(19-d) \'(g% 4Y3-X1 o] 5
oV

(19-e)
So db 19

(trong d6, R', R* R*, RY, R, Y!, Y2, Y°, Y*, Y°, L', X' va A 1a gibng nhu néu
trén; n 1a s& nguyén nam trong khoang tir 1 dén 5).
Hop chit c6 cong thire 19-¢ ¢6 thé thu duge tir hop chit co cong thirc 19-a va

hop chat c6 cong thic 19-b nho phan tng trong cac diéu kién phan rmg Mitsunobu

-51-



23179

(buge 19-1). Sy xem xét toan dién vé phan tng Mitsunobu dugc thiy trong tai liéu:
Synthesis. 1981, 1-28.; Chem. Asian J. 2007, 2, 1340-1355.; Chem. Pharm. Bull. 2003,
51(4), 474-476.

Hop chét c¢6 cong thitc 19-e ¢6 thé thu dugc tir hop chit c6 cong thirc 19-a va
hop chat c6 cong thitc 19-d nho phan g trong diéu kién bazo (buéc 19-2). Phan tmg
trong budce 19-2 tién hanh trong dung mdi nhu N N-dimetylformamit, dimety! sulfoxit,
tetrahydrofuran, axetonitril, etanol, rrgu isopropyl hodc hoén hgp dung méi ctia ching
véi su ¢6 mat cia bazo vo co nhu kali cacbonat hodc xesi cacbonat hodc bazo hitu co
nhu trietylamin hodc diisopropyletylamin trong diéu kién nhiét d6 nam trong khoang
tir gan 0°C dén gan diém soi cia dung moi.

Hop chat c6 cong thirc 19-¢ ¢6 thé thu dugc bing cach cho hop chét c6 cong
thirc 19-¢ phan Gmg v&i hop chit trong nhom amin ¢ cong thirc 1-¢ (bude 19-3). Phan
g trong bude 19-3 tién hanh trong cac diéu kién gibng nhu trong bude 1-2.

Trong s6 cac hop chét c¢6 cong thic 19-a néu trén, hop chét co cong thire 20-d

¢6 thé dugc diéu ché bang quy trinh tong hop duge thé hién trén so dd 20.

o
1
L7‘>~®—OP
(20-a) 20.2
NH 20-1 HN% -
oP'
R3J\NH2 > Rs)Q N
(10-a) (20-b)
R R’
N__O N_O
R? 20-3 R?
T "1
(e O
R3 \N RS \N
(20-c) (20-d)

So dd 20

(trong do, R, R*, R>, L7, P'va A 1a gidng nhu néu trén).

Hop chat c6 cong thic 10-a ¢6 thé duoc chuyén hoa thanh hop chét ¢ cong
thirc 20-b bang phuong phap giéng nhu trong bude 10-1 cua so dd 10 (bude 20-1).
Hop chét ¢ cong thirc 20-b ¢6 thé duoc chuyén hoa thanh hop chét co cong thirc 20-¢
bang phuong phap gidng nhu trong budc 10-2 cia so dd 10 (bude 20-2). Hop chat ¢o

cong thitc 20-c c¢6 thé duge chuyén héa thanh hop chit co cong thire 20-d bing
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phuong phép giéng nhu trong budc 5-8 cta so dd 5 (budc 20-3).
Trong sb cac hop chét ¢6 cong thuc 19-a néu trén, hop chit c6 cong thirc 21-a

¢6 thé duoc diéu ché bing quy trinh téng hop dugc thé hién trén so dd 21.

R1 R1
| |
R2.N 0) 21-1 Rz4N\EO
N N
(O -
R3 R3
(10-e) So dd 21 (21-a)

(trong do, R, RLR, L*vaAla giéng nhu néu trén).

Hop chét c6 cong thirc 21-a ¢6 thé thu dugce bang cach dau tién didu ché hop
chat axit boronic tir hop chit c6 cong thirc 10-e va sau d6 hydroxyl héa hop chit nay
bang peraxit (budc 21-1). Budc nay co thé duoc thuc hién theo phuong phip dugc md
ta trong WO 2006/021886.

Trong sb cac hop chét c6 cong thic I néu trén, hop chit c6 cong thirc 22-b ¢

thé dugc diéu ché bang quy trinh téng hop duoc thé hién trén so d6 22.

R1
|
N 0]
' \Q LT YY
e
R3N
(15-e) (22-a) (22-b)

So dd 22

(trong do, Rl, RZ, R, R4, R, L4, X*va A la giéng nhu néu trén).

Hop chit ¢ cong thirc 22-b ¢6 thé thu duge bang cach cho hop chét c6 cong
thirc 15-e phan ting v6i hop chit c6 cong thirc 22-a (bude 22-1). Phan tng trong budc
22-1 tién hanh trong céac diéu kién giéng nhu trong budc 15-4.

Trong s6 cac hop chét c6 cong thirc I néu trén, hop chit ¢6 cong thirc 23-¢ ¢o

thé dugc diéu ché bang quy trinh téng hop dwoc thé hién trén so dd 23.
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(23-a) (23-b) (23-c)

So dd 23

(trong do, R', R%, R, R, R°, LY, X2, Y2, Mt va A 1a gibng nhu néu trén).

Hop chét co cong thirc 23-c ¢6 thé thu duge bing cach cho hgp chat c¢6 cong
thire 23-a phan tng v&i hop chit c6 cong thirc 23-b (budce 23-1). Phan ung trong budc
23-1 tién hanh trong cac diéu kién giéng nhu trong budc 4-3.

Trong sb cac hop chét c¢6 cong thirc 23-a néu trén, hop chit c6 cong thirc 24-a

c6 thé dugc didu ché bang quy trinh tdng hop duge thé hién trén so dd 24.

R R
Rz.N\EO 4 24-1 Rz‘NTO
____._____>
o o
L L
R3J\\N R:.’;)Q
(18-c) So dd 24 (24-a)

(trong do, R\, RZ, R*vaL* A la gidng nhu néu trén).

Hop chét c6 cong thie 24-a c6 thé thu dugc bang cach cho hop chit c6 cong
thirc 18-¢ phan tng véi chat metyl hoa nhu metyl iodua véi s ¢6 mat ctia bazo (budc
24-1).

Trong s cac hop chét ¢ cong thie I néu trén, hop chét c6 cong thire 25-b ¢o

thé duoc didu ché bang quy trinh tong hop duoc thé hién trén so db 25.

R R’
N 0] o) R\ - N (o]

N HN X N -
R3 R3 —
(18-f) (25-a) So dd 25 (25-b)

(trong do, R, R% R, RY, R5, L*vaX?la giéng nhu néu trén).
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Hop chét c¢6 cong thirc 25-b ¢6 thé thu duge bing cach cho hgp chit co cong
thirc 18-f phan tng v&i hop chit ¢ cong thirc 25-a (bude 25-1). Phan ting trong budc
25-1 tién hanh trong cac diéu kién giéng nhu trong bude 4-1.

Trong s cac hop chét ¢6 cong thirc I néu trén, hop chat co cong thirc 26-f ¢6

thé duoc didu ché bing quy trinh téng hop dugc thé hién trén so db 26.

R1 R1
| |
N__O o) N_ _O
R2 26-1 R2 26-2
T e 0 e PR
NN 3 s N _p3
L N N—P
R3JQN R3JQ/N>7 \———/
(26-a) (26-b) (26-c)
R4
N-RS
R o G
R? \f o) 26-3 > R o) R
% % N-RS
L/\>—N NH L%—N N—X2
R3 N — R3 N —
(26-d) So dd 26 (26-)

(trong do, Rl, Rz, R3, R4, RS, L'vaX’la giéng nhu néu trén; P* 1a nhom bao vé
cho nhom amino, nhu nhém benzyloxycarbonyl, nhom alyloxycarbonyl, nhém tert-
butylcarbonyl hodc nhom p-toluensulfonyl [xem tai li¢u: Protective Groups in Organic
Synthesis, Fourth Edition, John Wiley & Sons, INC.])

Hop chit c6 cong thirc 26-c co thé thu dugc bang cach cho hop chét co cong
thirc 26-a phan tng v6i hop chit c¢6 cong thirc 26-b (budc 26-1). Phan tng trong budc
26-1 tién hanh trong cac didu kién giéng nhu trong budc 4-1. O day, hop chét c6 cong
thirc 26-b 1a hop chit c6 san trén thi truong hodc hop chit da biét; theo cach khac, no
c6 thé 1a hop chit dugc didu ché tir hop chat trén thi trudong hodc hop chét da biét bang
cach st dung cac phuong phap téng hop hiru co khac nhau da biét déi véi cac chuyén
gia trong linh vuc nay.

Hop chit co cong thirc 26-d ¢6 thé thu duge tir hgp chit c6 cong thirc 26-¢
bing cach loai bd nhém bao vé P bang cach st dung cac phuong phap tong hop hiru

co khac nhau da biét doi voi cac chuyén gia trong linh vuc nay [xem tai liéu:
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Protective Groups in Organic Synthesis, Fourth Edition, John Wiley & Sons, INC.]
(budc 26-2).

Hop chét c6 cong thirc 26-f c6 thé thu dugc bang cach cho hop chét co cong
thirc 26-d phan tmg v&i hop chit ¢ cong thirc 26-e (budc 26-3). Phan (mg trong budc
26-3 tién hanh trong cac diéu kién giéng nhu trong budc 1-2.

Trong sb cac hop chit c6 cong thirc 22-a, hop chit ¢6 cong thirc 27-¢ va cong

thire 27-j ¢6 thé duoc didu ché bang quy trinh téng hop duoc thé hién trén so dd 27.

4 @—-/{O 27-1 @}OH 27-2 ) @_fw
OH
(27-a) (27-b) (27-c)
277 27-3 i27-5
o O— ; o
L4 \ L L4
(27-g) (27-d) (27-)
R2-Met
27-8 \ 270 274\ 216
R R
NH/ NH
(0] \R5 \R5
R3 R R
R\4‘ N N
(27-i) NH L* RS L4@J RS
\R5
(1-c) (27-)) (27-e)
So d6 27

(trong do, RY, R°, R’ L, L'vaAla giéng nhu néu trén; Met la kim loai nhu -
MgBr, MgCl, hoac-Li; va R* 1a nhém metyl hoic etyl).

Hop chét c6 cong thic 27-b ¢6 thé thu duoc tir hgp chét co cong thirc 27-a nho
su tao dong dang bing phan tng Arndt- Eistert (budc 27-1). Su xem xét toan dién vé
phan trng Arndt-Eistert co6 thé duoc théy trong tai liéu: Chem. Ber., 1927, 60, 1364. 0
day, hop chat c6 cong thirc 27-a 1a hop chat c6 sin trén thi truong hodc hop chét da
biét; theo cach khac, no co thé 1a hop chit dugc diéu ché tur hop chét trén thi truong
hodc hop chit da biét bang cach st dung cac phuwong phéap téng hop hitu co khac nhau

da biét di voi cac chuyén gia trong linh vuc nay. Hop chét c¢6 cong thic 27-¢ ¢6 thé
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thu duoc bang cach khtr hop chit c6 cong thitc 27-b (budc 27-2). Phan tmg kht trong
budc 27-2 tién hanh trong dung méi nhu tetrahydrofuran, 1,4-dioxan, dietyl ete,
diisopropyl ete, hodc hdn hop dung moéi ctia ching véi su ¢ mat ctia chit khir nhu
phtic boran-THF hodc lithi nhém hydrua trong diéu kién nhiét do nam trong khoang tir
-78°C dén gan nhiét do trong phong. Hop chit c6 cong thirc 27-¢ ¢ thé duoc diéu ché
tir hop chit c6 cong thirc 27-¢ bang cach chuyén héa nhém hydroxyl thanh nhom roi
chuyén (budc 27-3) va sau d6 cho phép amin 1l-c tac dong vao hop chit thu dugc
(bude 27-4). Hop chat c6 cong thire 27-e con ¢6 thé thu duge biang cach oxy hoa nhoém
hydroxyl ctia hgp chét c6 cong thirc 27-¢ thanh nhém aldehyt nho phan tng oxy hoa
thong thuong (budce 27-5) va sau d6 thuc hién phan Gng amin héa khir véi amin ¢o
cdng thuc 1-c¢ (bude 27-6). Bude 27-3, budc 27-4 va bude 27-6 tién hanh trong céc
diéu kién phan tng lan luot giéng nhu trong bude 1-1, bude 1-2 va bude 17-2. Hop
chét c6 cong thirc 27-j ¢6 thé thu duoc bing cach chuyén hoa hop chit c6 cOng thuc
27-b thanh amit Weinreb (budc 27-7), sau d6 cho phép chét phan tng hitu co-kim loai
tuong tng (vi du, chit phan ung Grignard hodc chét phan tng hitu co-lithi) dé tac
dong vao amit sao cho n6 duge chuyén héa thanh dang keton c6 cong thuc 27-1 (budc
27-8), va sau d6 xit ly dang keton nay bang phan ung amin héa khir v6i amin 1-c
(buéc 27-9). Phan tng trong budc 27-7 tién hanh véi s co mat cua N,O-
dimetylhydroxylamin trong cac diéu kién phan Gng giéng nhu trong budc 2-2. Phan
g trong budc 27-8 1a phan tmg trong d6 hgp chit ¢6 cong thuc 27-h (chit phan ung
kim loai nhu chit phan tng Grignard hodc chét phan ung hitu co-lithi) dugc cho phép
tac dong trong dung moi nhu tetrahydrofuran, 1,4-dioxan, dietyl ete, diisopropyl ete,
hodc hon hgp dung méi ctia chung trong diéu kién nhiét dd nam trong khoang tir -78°C
dén gan nhiét d6 trong phong.

Hop chét co cong thirc 23-b ¢6 thé duge diéu ché bang quy trinh tdng hop

duoc thé hién trén so db 28.

R4 R?
N-RS 28-1 ) N-RS
|_4{s‘>—x2 Mt{/D—x2
(22-a) So dé) 28 (23-b)

(trong do, R4, R, L4, X%, Mt va A la giéng nhu néu trén).
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Hop chit ¢6 cong thirc 23-b néu trén cé thé duogc didu ché tir hop chit ¢ cong
thirc 22-a nho phan Urng trao dbi kim loai véi su c6 mit hodc khong c6 mat cua chat
xuc tac kim loai chuyén tiép va véi su c6 mat hozc khong co mit ctia bazo (budc 28-
1). O day, “phan tng trao ddi kim loai” ¢6 thé dugc vi du bing phan ing ma hop chat
c6 cdng thire 22-a duoc xir Iy bang pinacolato boran hoic bispinacol diboran trong
dung mdi tro véi sy cd mat cua chét xtc tac paladi, tiy y bang cach st dung phdi ti
cho chét xtc tac paladi, v6i sy c6 médt ciia bazo nhu kali axetat hodc trietylamin (xem
tai liéu: Comprehensive Organic Transformations, Second Edition, 1999, John Wiley
& Sons, INC.) Vi du vé& chit xuc tac paladi duge néu & ddy bao gom paladi(Il) axetat,
diclobis(triphenylphosphin)paladi(Il), diclobisaxetonitrilpaladi(Il), va
tetraquistriphenylphosphin paladi(0). Vi du vé phdi tir bao gdm triphenylphosphin,
tributylphosphin,  2,2-bis(diphenylphosphino)-1,1-binaphtyl (BINAP), 2-(di-tert-
butylphosphino)biphenyl, 1,1°-bis(diphenylphosphino)feroxen (dppf), va 1,3-
bis(diphenylphosphino)propan (dppp). Vi du khac vé phan tng trao d6i kim loai ma c6
thé duge néu 1a phan tmg trong d6 hop chét c6 cong thic 22-a duge chuyén hoa thanh
chat phan (mg Grignard, chit phan tung hiru co-lithi hodc twong tu trong dung mdi tro
bang cach sir dung cac phuong phép tdng hop hitu co khac nhau da biét ddi voi cac
chuyén gia trong linh vuc nay va sau d6 chat phan img nay duoc xir Iy bing trimetyl
borat, trietyl borat, triisopropyl borat hoac tuong tu.

Hop chit c¢6 cong thire 27-¢ ¢6 thé dugce didu ché bang quy trinh tong hop

duoc thé hién trén so dd 29.

yu 29-1 JVOR® 20:2 OH
B B B

(29-a) (29-b) (27<)
So dd 29

(trong d6, R®, L* va A 1a giéng nhu néu trén).
Hop chit c6 cong thirc 29-b ¢6 thé thu dugc tir hop chét ¢6 cong thirc 29-a nho

su tao dong dang bang phan tmg Wittig (budc 29-1). Su xem xét toan dién vé phan
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g Wittig c6 thé duogc thiy trong tai liéu: Comprehensive Organic Transformations,
Second Edition, 1999, John Wiley & Sons, Inc.
Hop chat c6 cong thirc 29-b ¢6 thé duoc chuyén hoa thanh hop chit co cong

thtic 27-¢ bang phuong phép gidng nhu trong budc 2-6 cia so dd 2 (bude 29-2).
Vi du thue hién sang ché

Sang ché s& duoc md ta chi tiét hon bﬁng cac vi du tham khéo, vi du, va vi du
thtr nghiém, céc vi du nay khong dugc du dinh lam gidi han sang ché va co thé duoc
cai bién ma khong nim ngoai pham vi cua sang ché.

Trong cac vi du tham khéao va vi du nay, "thiét bi tach pha" trong giai doan sau
xtr Iy 1a ISOLUTE (nhin hiéu da duoc dang ky) thiét bi tach pha cua Biotage Inc.
Trong qua trinh tinh ché bang sic ky cot, dbi véi "SNAP Cartridge KP-NH", st dung
SNAP Cartridge KP-NH ctia Biotage Inc., ddi v6i "SNAP Cartridge KP-Sil", su dung
SNAP Cartridge KP-Sil cia Biotage Inc., doi voi "SNAP Cartridge HP-Sil", su dung
SNAP Cartridge HP-Sil ctua Biotage Inc., va d6i v6i "Chromatorex (nhan hiéu da duoc
dang ky) NH", str dung Chromatorex (nhan hi¢u da dugc dang ky) NH cua Fuji Silysia
Chemical Ltd.. Trong qué trinh tinh ché bang sic ky 16p mong diéu ché (preparative
thin-layer chromatography: PTLC), st dung Silicagel 60F,s;, 20cm x 20cm, cua
Merck. Trong qué trinh tinh ché bang "sic ky cot pha dao", st dung Waters SunFire
prep C18 OBD, 5,0 pm, ¢ 30 x 50 mm hodc YMC-Actus Triart C18, 5,0 um, ¢ 30 x
50 mm.

S6 liu duoc mo ta trong cac vi du tham khao va vi du dudi day thu duoc bémg
cach do béng cac dung cu sau:

Pho ké NMR: JNM-ECA 600 (600 MHz, JEOL Ltd.), JNM-ECA 500
(500 MHz, JEOL Ltd.), UNITY NOVA 300 (300 MHz, Varian, Inc.), hoic GEMINI
2000/200 (200 MHz, Varian, Inc.);

Ph6 ké MS: LCMS-2010EV (Shimadzu Corporation) hoac Platform LC
(Micromass, Ltd.).

Trong céc vi du tham khao va cic vi du dudi day, sic ky long tinh nang cao-

phép do pho khéi (liquid chromatography-mass spectrometry: LCMS) duoc thuc hién
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trong cac diéu kién do sau:

Piéu kién 1

Dung cu: Platform LC (Micromass, Ltd.) va Agilent 1100 (Agilent
Technologies, Inc.);

Cot: SunFire C18, 2,5 um, ¢ 4,6 x 50 mm (Waters Corporation);

Dung moi: Dung dich A, nudc chra 0,1% axit trifloaxetic; Dung dich B,
axetonitril chira 0,1% axit trifloaxetic;

Gradien: 0 phut (dung dich A/dung dich B = 90/10), 0,5 phat (dung dich
A/dung dich B = 90/10), 5,5 phtt (dung dich A/dung dich B = 20/80), 6,0 phut (dung
dich A/dung dich B = 1/99), va 6,3 phut (dung dich A/dung dich B = 1/99);

Tbe do dong: Iml/phut, Detection: 254 nm; va

Ion hoa: ion hoa phun dién tr (electron spray ionization: EST).

Piéu kién 2-1

Dung cu: Agilent 2900 va Agilent 6150;

Cot: Waters Acquity CSH C18, 1,7 um, ¢ 2,1 x 50 mm;

Dung moi: Dung dich A, nuéc chra 0,1% axit formic; Dung dich B,
axetonitril chira 0,1% axit formic;

Gradien: 0 min (dung dich A/dung dich B = 80/20), 1,2 dén 1,4 phut (dung
dich A/dung dich B = 1/99); va

Tbe do dong: 0,8ml/phut, Do: 254 nm.

Piéu kién 2-2

Dung cu, cdt, va dung moi la gidng nhu trong diéu kién 2-1;

Gradien va téc do dong: 0,8ml/phut trong 0 pht (dung dich A/dung dich B =
95/5), 1,20 phut (dung dich A/dung dich B = 50/50), va 1,0ml/phut trong 1,38 phut
(dung dich A/dung dich B = 3/97); va

Do: 254 nm.

Trong cac vi du tham khao va céac vi du dudi day, cac hop chit duoc goi tén
bang cach sir dung ACD/Name (ACD/Labs 12,01, Advanced Chemistry Development
Inc.)

CAc thuat ngit va tén hoa chét trong cac vi du duoc biéu thi bang cac chit viét
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tat sau:

Nude mubdi (nude mudi bdo hoa), MeOH (metanol), MgSO, (magie sulfat
khan), K,COs (kali cacbonat), Na,COs5 (natri cacbonat), Na,SO, (natri sulfat khan),
NaHCOj; (natri hydrocacbonat), NaOH (natri hydroxit), KOH (kali hydroxit), HCI]
(hydro clorua), IPE (diisopropyl ete), THF (tetrahydrofuran), DMF (N,N-
dimetylformamit), Et,O (dietyl ete), EtOH (etanol), NH,OH (25 dén 28% dung dich
amoniac), EtOAc (etyl axetat), CHCI; (clorofom), DMSO (dimetyl sulfoxit), MeCN
(axetonitril), n-Hexan (n-Hexan), Et;N (trietylamin), iPr,NEt (diisopropyletylamin),
Pd(PPh;3), [tetrakistriphenylphosphin paladi(0)], HATU [O-(7-azabenzotriazol-1-yl)-
N,N,N',N'-tetrametyluroni hexaflophosphat], DPPA (diphenylphosphoryl azit),
BH;5-THF (phtic boran-tetrahydrofuran), NaBO;-4H,O (natri perborat tetrahydrat), 9-
BBN (9-borabixyclo[3,3,1 |nonan), IBX (1-hydroxy-1,2-benziodoxol-3(1H)-on 1-oxit),
BBr; (bo tribromua), MsCl (metansulfonyl clorua), TMSCH;N, (trimetylsilyl
diazometan), n-BuLi (n-butyllithi), EDC-HCI [1-etyl-3-(3-
dimetylaminopropyl)carbodiimit hydroclorua], HOBt-H,O (1-hydroxybenzotriazol
monohydrat), Cs,COj; (xesi cacbonat), PdCI,(PPh;), [bis(triphenylphosphin)paladi(II)
diclorua], NaBH, (natri bohydrua), Na,SO; (natri sulfit), PdCIy(dppf)-CH,Cl, {phtc
[1,17-bis(diphenylphosphino)feroxen]|paladi(Il) diclorua/diclometan (ty 1& 1:1)},
AcOK (kali axetat), Boc (tert-butoxycarbonyl), NBS (N-bromosucxinimit), NIS (N-
idodosucxinimit), Tf,0 (anhydrit cua axit triflometansulfonic), NH4Cl (amoni clorua),
va TBDPS (tert-butyldiphenylsilyl).

Vi du tham khao P-A01: Diéu ché 4-(4-bromophenyl)-2-(3-clophenyl)-1H-

imidazol

Hén hop ctia 3-clo-benzamidin (3,53g), NaHCO5 (7,67g), THE (35ml) va
nudc (14ml) duoc hoi luu. Trong khi tiép tuc hdi luu, dung dich chta 2,4’-

dibromoaxetophenon (5,23g) trong THF (14ml) dugc bo sung vao va hdn hop thu

-61-



23179

duge duge hdi luu trong 2 gid. Sau khi dé hdn hop ngudi, dung moi duge chung cat
hét dudi ap sudt giam va nude duoc bd sung vao dé chiét bang CHCl; Sau khi lam kho
16p hitu co béng Na,SO,, chit lam kho duoc loc hét va dung moi dugc chung cét hét
duéi ap suét giam. Can thu duoc duoc tinh ché bang sic ky cot silicagel (Chromatorex
NH; pha dong: EtOAc/n-Hexan = 0/100 - 50/50; thé tich/thé tich) dé tao ra hop chét
néu & d& muc (4,18g la chét rin mau vang).

MS (ESI duong) m/z: 333, 335 ([M+H]").

Vi du tham khao P-A02: Piéu ché 2-[4-(4-bromophenyl)-2-(3-clophenyl)-1H-
imidazol-1-yl]-N-(propan-2-yl)axetamit

Y“fo
CIQ/NQ*@%

Hdn hop cua hop chét ¢6 cong thic (4,18g) thu duge trong vi du tham khao P-
A01, 2-bromo-N-isopropylaxetamit (3,39g), K,CO; (3,46g), va DMF (84ml) duoc
khudy qua dém & nhiét do trong phong. Nude duoc bd sung vao va chat rin két tua khi
b6 sung IPE dugc thu gom bang cach loc dé tao ra hop chit néu & d& muc (4,14g la
chit ran mau n4u nhat).

MS (ESI duong) m/z: 432, 434 ([M+H]").

Vi du tham khao P-A03: Diéu ché 2-[2-(3-clophenyl)-4-(4-etenylphenyl)-1H-
imidazol-1-yl]-N-(propan-2-yl)axetamit

H
TP
N
S TN/
Hon hop ctia hop chét ¢6 cong thue (1,03g) thu duge trong vi du tham khao P-

A02, tributyl(vinyl) thiéc (0,76ml), Pd(PPhs), (274mg) va toluen (20ml) dugce khudy &
nhiét do bén ngoai 1a 100°C. Tributyl(vinyl) thiéc (0,76ml) va Pd(PPh;), (274mg)
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duoc bd sung thém vao va hdn hop nay duge khudy & nhiét do bén ngoai 1a 100°C
trong 7 gid. Sau khi dé hdn hop nay ngudi, dung moi duoc chung cét hét dudi ap suét
giam va cdn thu dugc duogc tinh ché béng sdc ky cot (Chromatorex NH; pha dong: n-
Hexan/CHCl; = 90/10 - 50/50; thé tich/thé tich) dé tao ra hop chét néu & dé muc
(660mg 1a chat ran khong mau).

MS (ESI duong) m/z: 380 ((M+H]").

Vi du tham khao P-A04: Diéu ché 2-{2-(3-clophenyl)-4-[4-(2-
hydroxyetyl)phenyl]-1H-imidazol-1-yl}-N-(propan-2-yl)axetamit

N
TP
cl NW OH
\@J‘N Y

Dung dich THF (20ml) chira hop chét c6 cong thiic (658mg) thu duoc trong vi
du tham khao P-A03, 1,09 mol/L dung dich BH;- THF-THF (2,38ml) duoc bd sung vao
timg giot dudi bé nude da va sau khi khudy hdn hop nay trong mét gio trong diéu kién
lam lanh béng nude da, nude (26ml) va NaBO3-4H,0 (1,20g) duoc bd sung vao va
hén hop nay duge khudy trong 6 gid trong diéu kién lam lanh bang nudc da. Sau khi
b6 sung Na,SO;, dung mdi hitu co duoc chung ct hét dusi 4p suét giam va chiét bang
CHCls. Dung mdi dugc chung cat hét duéi ap sudt giam va can duoc ria bang hdn hop
dung moéi (EtOAc/n-Hexan = 1/6; thé tich/thé tich); chét rin duoc thu gom bang cach
loc dé tao ra hop chét néu ¢ dé muc (536mg la chét rin khong mau).

MS (ESI duong) m/z: 398 ([M+H]).

Vi du tham khio P-A05: Diéu ché 4-(4-bromophenyl)-2-(4-flo-3-
metoxyphenyl)-1H-imidazol

Bit dau tir 4-flo-3-metoxybenzamidin (8,00g) va 2,4’-dibromoaxetophenon
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(10,8g), quy trinh giéng nhu trong vi du tham khao P-A01 dugc ap dung dé tao ra hop
chét néu ¢ dé muc (13,3g 1 san phdm v6 dinh hinh mau vang nhat).

MS (ESI duong) m/z: 347, 349 ([M+H]").

Vi du tham khao P-A06: DPidu ché 2-[4-(4-bromophenyl)-2-(4-flo-3-

metoxyphenyl)-1H-imidazol-1-yl]-N-(propan-2-yl)axetamit

Bit dau tir hop chit (13,3g) thu dwoc trong vi du tham khao P-A05, quy trinh
gidng nhu trong vi du tham khao P-A02 duogc ap dung dé tao ra hop chét néu & dé muc
(14,7g 1a chét rin mau do6 nhat).

MS (ESI duong) m/z: 446, 448 ([M+H]").

Vi du tham khao P-A07: Diéu ché 2-[4-(4-etenylphenyl)-2-(4-flo-3-
metoxyphenyl)-1H-imidazol-1-yl]-N-(propan-2-yl)axetamit

Bét dau tur hop chét (5,00g) thu dugc trong vi du tham khao P-A06, quy trinh
giéng nhu trong vi du tham khao P-A03 duoc ap dung dé tao ra hop chét néu & dé muc
(3,06g 14 san pham v6 dinh hinh mau vang nhat).

MS (ESI duong) m/z: 394 ([M+H]").

Vi du tham khao P-A08: Diéu ché 2-{2-(4-flo-3-metoxyphenyl)-4-[4-(2-
hydroxyetyl)phenyl]-1H-imidazol-1-yl}-N-(propan-2-yl)axetamit
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Bat dau tir hop chat (3,06g) thu duogc trong vi du tham khao P-A07, quy trinh
gidng nhu trong vi du tham khao P-A04 duoc ap dung dé tao ra hop chit néu & dé muc
(3,20g 1a chat rin mau vang nhat).

MS (ESI dwong) m/z: 412 ([M+H]").

Vi du tham khao P-A09: Diéu ché 5-bromo-2-[2-(3-clophenyl)-1H-imidazol-
4-yl|pyridin

Bat dau tir 3-clo-benzamidin (1,65 g) va 2-bromo-1-(5-bromopyridin-2-
yl)etanon (2,97g), quy trinh giéng nhu trong vi du tham khao P-A01 duoc ap dung dé
tao ra hop chét néu & dé muc (2,65g la san phém vO0 dinh hinh mau nau hoi do).

MS (ESI duwong) m/z: 334, 336 ((M+H]").

Vi du tham khio P-A10: Diéu ché 2-[4-(5-bromopyridin-2-yl)-2-(3-
clophenyl)-1H-imidazol-1-yl]-N-(propan-2-yl)axetamit

N

Bit dau tir hop chét (2,64g) thu dugc trong vi du tham khao P-A09, quy trinh
gidbng nhu trong vi du tham khao P-A02 duoc 4p dung dé tao ra hop chét néu & d& muc
(2,54g 1a chét rin mau nau hoi do).

MS (ESI duong) m/z: 433, 435 ([M+H]").
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imidazol-1-yl]-N-(propan-2-yl)axetamit
H
T
N N
Sl N/
cl O/E{}\@\/

Bat dau tur hop chat (1,50g) thu dugc trong vi du tham khao P-A10, quy trinh
gibng nhu trong vi du tham khao P-A03 dugc ap dung dé tao ra hop chét néu & dé muc
(768mg 1a chat rin mau cam).

MS (ESI duong) m/z: 381 ([M+H]").

Vi du tham khao P-Al12: BDidu ché 2-{2-(3-clophenyl)-4-[5-(2-

hydroxyetyl)pyridin-2-yl]-1H-imidazol-1-yl}-N-(propan-2-yl)axetamit
H
e
N N= OH
Cl XN N\ /

P

Bit dau tir hgp chit (760mg) thu dugc trong vi du tham khao P-A11, quy trinh
gidng nhu trong vi du tham khao P-A04 duoc ap dung dé tao ra hop chit néu & dé muc
(362mg 1a chit rdn mau nau nhat).

MS (ESI duong) m/z: 399 ((M+H]").

Vi du tham khao P-A13: Diéu ché 2-[4-(4-bromophenyl)- 1 H-imidazol-2-y1]-6-

metoxypyridin

Bit dau tr 6-metoxypicolinimidamit hydroclorua (3,00g) va 24°-
dibromoaxetophenon (4,45g), quy trinh giéng nhu trong vi du tham khao P-A01 duoc
ap dung dé tao ra hop chat néu & dé muc (2,23g 1a chét rin khong mau).

MS (ESI duong) m/z: 330, 332 ([M+H]").
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Vi du tham khao P-A14: DPiéu ché 2-[4-(4-bromophenyl-2-(6-metoxypyridin-
2-yl)-1H-imidazol-1-yl]-N-(propan-2-yl)axetamit

H
Ty
NW
O N AN Br
o8

Bit dau tir hop chit (2,23g) thu duoc trong vi du tham khao P-A13, quy trinh
giéng nhu trong vi du tham khao P-A02 dugc 4p dung dé tao ra hop chét néu & dé muc
(2,85¢g 1a chét ran mau hdng nhat).

MS (ESI duong) m/z: 429, 431([M+H]").

Vi du tham khao P-A15: Diéu ché 2-[4-{4-[(Z)-2-etoxyetenyl]phenyl}-2-(6-
metoxypyridin-2-yl)-1H-imidazol-1-yl]-N-(propan-2-yl)axetamit

Ye oo
.
/OW}*@J
o
Bit dau tir hop chat (500mg) thu duoc trong vi du tham khao P-A14 va (Z)-1-
etoxy-2-(tributylstannyl)etan (0,47ml), quy trinh giéng nhu trong vi du tham khao P-
A03 dugc ap dung dé tao ra hop chit néu & dé muc (180mg la chit rdn mau vang
nhat).
MS (ESI duong) m/z: 421 ([M+H]").

Vi dy tham khao P-Al16: Diéu ché 2-{2-(6-metoxypyridin-2-yl)-4-[4-(2-
oxoetyl)phenyl]-1H-imidazol-1-yl}-N-(propan-2-yl)axetamit
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Hdn hop ctia hop chat ¢ cong thirc (180mg) thu dugc trong vi du tham khéo
P-A15, dung dich nu6c HCI IM (2ml) va THF (10ml) dugc hdi luu qua dém & nhiét
do bén ngoai 14 80°C. Sau khi dé hdn hop nguoi, dung dich nuéc HCI 1M (2ml) dugce
bd sung thém va hdn hop nay duoc hoi luu trong 6 gior & nhiét dd bén ngoai 1a 80°C.
Sau khi dé hdn hop ngudi, dung méi dugc chung cat hét dudi ap suit giam; sau do, can
dugc trung hoa bing dung dich NaHCOs bdo hoa, sau d6 chiét bang CHCl;. Lép hitu
co duge loc bang thiét bi tach pha va dung méi dugc chung cit hét dudi ap suat giam
dé tao ra hop chit néu & dé muc (180mg 1a chét rin mau vang nhat).

MS (ESI duong) m/z: 393 ([M+H]").

Vi du tham khao P-A17: Bidu ché 2-bromo-5-[2-(3-clophenyl)-1H-imidazol-
4-yl|pyridin

cl <\ B

Bit ddu tir 3-clobenzamidin (4,00g) va 2-bromo-1-(6-bromopyrid-3-yl)etanon
(7,29g), quy trinh giéng nhu trong vi du tham khao P-A01 dugc 4p dung dé tao ra hop
chét néu ¢ dé muc (4,02g 1a bot).

MS (ESI duong) m/z: 334, 336 ([M+H]").

Vi du tham khao P-A18: Diéu ché 2-[4-(6-bromonopyridin-3-yl)-2-(3-
clophenyl)-1H-imidazol-1-yl]-N-(propan-2-yl)axetamit

e
N A =N

CIO/&N N/ Br

Bat dau tir hop chét (3,52¢g) thu dugc trong vi du tham khao P-A17, quy trinh
gidng nhu trong vi du tham khao P-A02 duoc 4p dung dé tao ra hop chét néu & dé muc
(4,11g 1a bot).

MS (ESI duong) m/z: 433, 435 ([M+H]")

]
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Vi du tham khao P-A19: Diéu ché 2-[2-(3-clophenyl)-4-{6-[(Z)-2-
etoxyetenyl]pyridin-3-yl}-1H-imidazol-1-yl]-N-(propan-2-yl)axetamit

N
T )
ey

C|\©)<~M

Bat dau tir hop chét (2,04g) thu duoc trong vi du tham khdo P-A18, quy trinh
gidng nhu trong vi du tham khao P-A15 duoc ap dung dé tao ra hop chét néu & dé muc
(863mg 14 chét rin khong mau).

MS (ESI duong) m/z: 425 ([M+H]").

Vi du tham khao P-A20: Diéu ché 2-{2-(3-clophenyl)-4-[6-(2-oxoetyl)pyridin-
3-yl]-1H-imidazol-1-yl}-N-(propan-2-yl)axetamit

H
Yo
L H
N =N 0
CI\@A‘N Y
Bét dau tir hop chét (211mg) thu duoc trong vi du tham khao P-A19, quy trinh
gidng nhu trong vi du tham khao P-A16 dugc ap dung dé tao ra hop chit néu ¢ dé muc
(290mg 1a dau mau do).
MS (ESI duong) m/z: 397 ([M+H]").

Vi du tham khao P-A21: DPiéu ché 2-[4-{4-[(Z)-2-etoxyetenyl]phenyl }-2-(4-
flo-3-metoxyphenyl)-1H-imidazol-1-yl]-N-(propan-2-yl)axetamit

ba r )
/ODiW

F
Bit dau tur hop chat (2,00g) thu duoc trong vi du tham khao P-A06, quy trinh
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gidng nhu trong vi du tham khao P-A15 duoc ap dung dé tao ra hop chit néu & dé muc
(1,12g 1a chat ran khong mau.)

MS (ESI duong) m/z: 438 ([M+H]").

Vi du tham khao P-A22: Piéu ché 2-{2-(4-flo-3-metoxyphenyl)-4-[4-(2-
oxoetyl)phenyl]-1H-imidazol-1-yl}-N-(propan-2-yl)axetamit

H
Y
C :
N A O
/OD/L"N
F
Bit dau tir hop chit (1,12g) thu duoc trong vi du tham khao P-A21, quy trinh
gidng nhu trong vi du tham khao P-A16 duoc 4p dung dé tao ra hop chét néu & dé muc
(1,00g 12 chat rin mau vang).
MS (ESI duong) m/z: 410 ([M+H]").
Vi du tham khio P-A23: Diéu ché 2-{2-(3-clophenyl)-4-[4-(4.4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl]-1H-imidazol-1-y1}-N-(propan-2-

yl)axetamit
TP
N \ —— /o
O

Hon hop ctia hop chét ¢6 cong thire (500mg) thu duoc trong vi du tham khao
P-A02, 4,4,4°,4°.5,5,5,5’-octametyl-2,2’-bi-1,3,2-dioxaborolan (381mg),
PdCly(dppf)-CH,Cl, (95mg), AcOK (342mg) va DMSO (8ml) duoc khudy & nhiét do
bén ngoai 1a 100°C trong 1,5 gio' dudi moi trudng nito. Sau khi dé hdn hop ngudi,
nude va IPE duoc bd sung vao va sau khi tiép tuc khuéy trong maot thoi gian, chét ran
két tia duoc thu gom béng cach loc dé tao ra hop chét néu ¢ dé muc (610mg la chét
rin mau xam dam).

MS (ESI duong) m/z: 480 ([M+H]").
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Vi du tham khao P-A24: Diéu ché 2-[2-(3-clophenyl)-4-(4-hydroxyphenyl)-
1H-imidazol-1-yl]-N-(propan-2-yl)axetamit

H
TP

N ==
C|\©/L-N\ \ —OCH

Dung dich EtOH (2ml) chtra hop chét ¢ cdng thire (255mg) thu duoc trong vi
du tham khao P-A23 duoc bd sung dung dich nudc H,0, 30% (2ml) va hdn hop nay
dugc khudy & nhiét do trong phong trong mot ngay. Nudc duoc bd sung vao dé chiét
béng CHCl;. Lop hitu co dugce rira béng nude mudi va lam kho bé‘mg Na,SOy; sau do,
chat lam kho duoc loc hét va dung mdi duge chung cét hét dudi ap sudt giam. Can thu
duoc duoc tinh ché béng sic ky cot silicagel (SNAP Cartridge KP-Sil 25g; pha dong:
CHCI3/MeOH = 99/1 - 95/5; thé tich/thé tich). San phidm da tinh ché duogc rira bing
Et,0 dé tao ra hop chit néu ¢ dé muc (123mg 1a chét ran khong mau).

MS (ESI duong) m/z: 370 ([M+H]").

Vi du tham khao P-A25: Didu ché 2-(3-clophenyl)-4-(3-metoxyphenyl)-1H-

imidazol

Bit dau tir 3-clo-benzamidin (943mg) va 3’-metoxyphenaxyl bromua (1,03g),
quy trinh giéng nhu trong vi du tham khao P-A01 duoc ap dung dé tao ra hop chét néu
& d& muc (760mg 1a chit rin mau hong nhat).

MS (ESI duong) m/z: 285 ([M+H]").

Vi du tham khao P-A26: Diéu ché 2-[2-(3-clophenyl)-4-(3-metoxyphenyl)-
1H-imidazol-1-yl]-N-(propan-2-yl)axetamit
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Bit dau tir hop chét (760mg) thu duoc trong vi du tham khao P-A25, quy trinh
gidng nhu trong vi du tham khao P-A02 duoc ap dung dé tao ra hop chét néu & dé muc
(910mg la chét ran khong mau).

MS (ESI duong) m/z: 384 ([M+H]").

Vi du tham khdo P-A27: Diéu ché 2-[2-(3-clophenyl)-4-(3-hydroxyphenyl)-
1H-imidazol-1-yl]-N-(propan-2-yl)axetamit

oS -

Dung dich CHCl; (10ml) chira hop chét c6 cong thic (910mg) thu duoc trong
vi du tham khao P-A26 duogc bd sung tung giot 1M BBrs;/n-Hexan (6,0ml) trong bé
nude da dudi moi truong nito va hoén hop nay duge khudy & nhiét do trong phong
trong mot ngay. Trong bé nuéc d4 mudi, dung dich NaHCO; bao hoa duoc bd sung
vao tir tir. Sau khi bo sung EtOAc va IPE, hdn hop nay duoc khudy trong mét thoi gian
& nhiét do trong phong. Chat ran két tha dugc thu gom bing cach loc dé tao ra hop
chit néu & dé muc (658mg la chét rdn khong mau).

MS (ESI duong) m/z: 370 ((M+H]").

Vi du tham khao P-A28: Diéu ché N-(propan-2-yl)-2-(2,4,5-tribromo-1H-

imidazol-1-yl)axetamit
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Bt dau tir 2,4,5-tribromoimidazol (3,00g), quy trinh giéng nhu trong vi du
tham khao P-A02 duoc ap dung dé tao ra hop chit néu & dé muc (2,65g 1a chét ran
mau dé nhat).

MS (ESI duong) m/z: 402 ([M-+H]").

Vi du tham khao P-A29: Diéu ché 2-[4,5-dibromo-2-(3-metoxyphenyl)-1H-
imidazol-1-yl]-N-(propan-2-yl)axetamit

H
Yhe
Br

Hdn hop ctia hop chit ¢6 cong thire (2,00g) thu dugc trong vi du tham khao P-
A28, axit 3-metoxyphenylboronic (790mg), Pd(PPhs), (572mg), dung dich nudc 2M
Na,CO5 (4,95ml) va hon hop dung mdi (50ml, toluen/MeOH = 5/1; thé tich/thé tich)
duoc khudy & nhiét do bén ngoai 1a 60°C trong 4 gid. Sau khi dé ngudi, hdn hop nay
duogc pha lodng bang CHCl; va rira bang nudc. Sau khi lam kho bang MgSO,, 16p hitu
co duge ¢d dudi ap sudt giam. Can thu duoc duoc tinh ché bing sic ky cot silicagel
(dang OH trung hoa) (pha dong: CHCly/EtOAc = 95/5 -70/30; thé tich/thé tich) dé tao
ra hop chat néu & dé muc (1,05g 1a dau khong mau).

MS (ESI duwong) m/z: 430 ([M+H]").

Vi du tham khao P-A30: Diéu ché 2-[4-bromo-2-(3-metoxyphenyl)-5-metyl-
1H-imidazol-1-yl]-N-(propan-2-yl)axetamit
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Dung dich THF (7,0ml) chtra hop chét ¢6 cong thire (300mg) thu duoc trong

-

vi du tham khao P-A29, 2,66 M nBuLi/n-Hexan (0,37ml) dugc bo sung vao ¢ -78°C
va hén hop nay dugc khudy trong 10 phut. Sau khi b6 sung metyl iodua (0,087ml),
hdn hop nay dugc khuay trong 30 phit nira. Phan Gng nay duoc toi bing MeOH va sau
khi pha logng bang EtOAc, hdn hop phan tng nay duge rira bang nudc va nude mudi.
Sau khi 1am kho bang MgSOy, 16p hitu co duge ¢d dudi ap suit giam. Can thu duoc
duoc tinh ché bang sic ky silicagel (dang OH) cot (pha dong: CHCly/EtOAc = 97/3 -
90/10; thé tich/thé tich) dé tao ra hop chét néu & dé muc (86mg la dau mau vang).

MS (ESI duong) m/z: 366 ([M+H]").

Vi du tham khao P-A31: Diéu ché 2-(2,4-dibromo-1H-imidazol-1-yl)-N-

(propan-2-yl)axetamit

Ty
D

Bat dau tir 2,4-dibromo-1H-imidazol (2,3 6g), quy trinh giéng nhu trong vi du
tham khao P-A02 duoc ap dung dé tao ra hop chit néu & dé muc (2,65g la chét ran
khong mau).

MS (ESI duong) m/z: 324 ([M+H]").

Bit dau tir hop chit thu duoc trong vi du tham khdo P-A31, quy trinh gi6ng
nhu trong vi du tham khéo P-A29 dugc ap dung dé tao ra cac hop cht sau.

Vi du tham khao P-A32: 2-[4-bromo-2-(3-metoxyphenyl)-1H-imidazol-1-yl]-
N-(propan-2-yl)axetamit
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MS (ESI duong) m/z: 352 ([M+H]").
Vi du tham khao P-A33: 2-[4-bromo-2-(3-clo-4-flophenyl)-1H-imidazol-1-yl]-

N-(propan-2-yl)axetamit

D*Br
F

MS (ESI duong) m/z: 374 ([M+H]").
Vi du tham khao P-A34: 2-[4-bromo-2-(5-metoxypyridin-3-yl)-1H-imidazol-
1-yl]-N-(propan-2-yl)axetamit

T
o

N
MS (ESI duong) m/z: 353 ([M+H]).

Vi du tham khdo P-A35: 2-[4-bromo-2-(2-metoxypyridin-4-yl)-1H-imidazol-
1-y1]-N-(propan-2-yl)axetamit

*f

[
N &=

MS (ESI duong) m/z: 353 ([M-+H]).

Br
/

Vi du tham khao P-A36: 2-[4-bromo-2-(3-clophenyl)-1H-imidazol-1-y1]-N-
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(propan-2-yl)axetamit
H
TP
N
:\B*Br
"
MS (ESI duong) m/z: 356 ([M+H]").

Vi du tham khao P-A37: Diéu ché 2-[2-(3-clophenyl)-4-(2-oxopiperazin-1-yl)-
1H-imidazol-1-yl]-N-(propan-2-yl)axetamit

Hon hop trong 1,4-dioxan (6,0ml) ctia hop chit c¢6 cong thirc 300mg) thu dugc
trong vi du tham khao P-A36, 1-Boc-3- oxopiperazin (177mg), ddng iodua (160mg),
trikali phosphat (357mg) va trans-N,N’-bismetyl-1,2-xyclohexandiamin (0,13ml) dugc
khudy qua dém ¢ nhiét do bén ngoai 1a 90°C dudi dong nito. Sau khi dé hdn hop
ngudi, dung dich amoniac 20% dugc bd sung vao va chiét biang toluen (chia 10%
EtOAc); sau khi lam kho béng Na,SO,, chit 1am khd duoc loc hét va nudce loc duoc co
duési ap sudt giam. Cin thu duoc dugc tinh ché bang sic ky cot silicagel (SNAP
Cartridge KP-NH 28g; pha dong: n-Hexan/CHCl; = 80/20 - 0/100; thé tich/thé tich) dé
tao ra san pham dugc tinh ché (206mg 12 chit rin khong mau).

Dung dich chtra san phim da dwoc tinh ché nay (192mg) trong 1,4-dioxan
(6,0ml) duoc bd sung 4M HCI/EtOAc (0,5ml) va hdn hop nay dugc khudy ¢ nhiét do
trong phong trong hai ngay. Sau khi dung moi dugc chung cat hét dudi ap suét giam,
cin duge trung hoa bang dung dich bdo hoa NaHCO; trong bé nudc dd va chét ran két
tia dugc thu gom bang cach loc dé tao ra hop chét néu & d& muc (100mg 1a chét ran

khong mau).
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MS (ESI duong) m/z: 376 ([M+H]").
Vi du tham khao P-A38: Diéu ché natri 2-(3-clophenyl)-1-[2-0x0-2-(propan-2-

ylamino)etyl]-1H-imidazol-4-carboxylat

Hdn hop cta hop chit co cong thie (2,52g) thu duge trong vi du tham khao P-
A36, Pd(PPhs), (816mg), K,CO; (1,47g) va hdon hop dung moéi (35ml, DMF/EtOH =
2/1; thé tich/thé tich) dugc khudy & nhiét 6 bén ngoai 1a 100°C trong 17 gir dudi moi
trudng cacbon monoxit. Hon hop phan ung nay duogc loc nho Celite (nhan hiéu da
duogc dang ky) va nudce loc duoc chiét béng EtOAc; sau khi lam kho béng MgSO,, 16p
hftu co dugc cd6 dudi ap suét giam. Can thu duogc duoc tinh ché béng sAc ky cot
silicagel (dang OH) (pha dong: CHCI3/EtOAc = 90/10 - 50/50; thé tich/thé tich) dé tao
ra san pham duge tinh ché (435mg 1a chét rin mau vang nhat).

Huyén phu chira san phdm da dugc tinh ché nay (300mg) trong THF (4,5ml)
dugc bo sung dung dich nuée 1M NaOH (0,9ml) va hdn hop nay duoc gia nhiét trong
diéu kién hdi luu trong 5 gio. Viéc cd sau do dudi ap suét giam tao ra hop chét néu &
dé muc (307mg 12 chat rin khong mau).

'H-NMR (600 MHz, DMSO-dg) & (ppm) ; 1,06 (6 H, d, J=6,6 Hz), 3,79 - 3,88
(1 H,m), 4,62 (2H,s), 7,31 (1 H,s),7,42-7,47 (2H, m), 7,59 - 7,64 (1 H, m), 7,69 -
7,72 (1 H, m), 8,22 (1 H, d, J=7,4 Hz).

Vi du tham khao P-A39: Diéu ché 2-(3-clophenyl)-N-(4-oxoxyclohexyl)-1-[2-

0Xx0-2-(propan-2-ylamino)etyl]-1H-imidazol-4-carboxamit
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Dung dich CHCl; (4,0ml) chira hop chét ¢ cong thirc (201mg) thu duogc trong
vi du tham khao P-A38 va 1.4-dioxa-spiro[4,5]dec-8-ylamin (92mg) dugc bd sung
HOBt-H,0 (108mg) va EDC-HCI (135mg) vao va hdn hop nay dugc khudy qua dém.
Sau khi bd sung nudc va tién hanh chiét béng CHCl;, chét chiét duoc tinh ché béng
sdc ky cot silicagel (dang OH) (pha dong: CHCIl;/MeOH = 100/0 - 95/5; thé tich/thé
tich) dé tao ra san phdm duoc tinh ché (237mg la chit rin khong mau).

Hon hop clia san phém da duoc tinh ché nay (237mg), THF (3,5ml) va dung
dich nudc 2M HCI (3,5ml) duoc hdi luu qua dém. Sau khi bd sung dung dich NaHCO;
bdo hoa, dung moi dugc chung cat hét dudi ap suit giam va nude dugc bd sung vao dé
chiét bang CHCl;. Sau d6, dung méi duge chung cat hét dudi ap sudt giam dé tao ra
hop chat néu & dé muc (194mg 14 san phdm vo dinh hinh khong mau).

MS (ESI duong) m/z: 417 ([M+H]").

Vi du tham khio P-A40: Diéu ché 2-(3-clophenyl)-N-metyl-N-(4-

oxoxyclohexyl)-1-[2-0x0-2-(propan-2-ylamino)etyl]-1H-imidazol-4-carboxamit

Biat dau tir hop chét (206mg) thu duoc trong vi du tham khao P-A38 va 4-
(metylamino)xyclohexanon 2,2-dimetyltrimetylen ketal (165mg), quy trinh gidng nhu
trong vi du tham khao P-A39 duoc ap dung dé tao ra hop chit néu & dé muc (213mg la
dau mau vang).

MS (ESI duong) m/z: 431 ([M+H]").

Vi du tham khao P-A4l: Diéu ché 2-[2-(3-clophenyl)-4-{[3-(2-
hydroxyetyl)pyrolidin-1-yl]carbonyl}-1H-imidazol-1-yl]-N-(propan-2-yl)axetamit
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Dung dich CHCI; (4,0ml) chira hop chét co cong thic (206mg) thu dugc trong
vi du tham khao P-A38 va 3-pyrolidin etanol (0,08ml) duoc bé sung HOBt-H,O
(110mg) va EDC-HCI (138mg) vao va hdn hgp nay dugc khudy qua dém. Sau khi bd
sung nude dé chiét bang CHCls, chét chiét dugc tinh ché bang sic ky cot silicagel
(dang OH) (pha dong: CHCly/MeOH = 100/0 - 95/5; thé tich/thé tich) dé tao ra hop
chét néu & dé muc (156mg 1a san phdm vo dinh hinh khong mau).

MS (ESI duong) m/z: 419 ([M+H]").

Vi du tham khao P-A42: Diéu ché 8-[2-(4-bromophenyl)etyl]-3-oxa-8-

azabixyclo[3,2,1]octan

Dung dich chtra 2-(4-bromophenyl)etanol (1,50g) trong CHCI; (10ml) dugc
b sung lan lugt EtsN (1,30ml) va MsCl (0,64ml) vao trong diéu kién lam lanh bing
nuée da va hon hop nay dugce khudy & nhiét do trong phong trong 2 gid. Sau khi bd
sung nudc trong diéu kién 1am lanh bang nudc da, tién hanh chiét bang CHCLs. Lop
hitu co duoc loc béng thiét bi tach pha va nudc loc duge cd dudi ap suét giam.

Hon hop cta cin thu duoc (2,40g la dau mau vang), 3-oxa-8-
azabixyclo[3,2,1]octan (904mg), 2,2,6,6-tetrametylpiperidin (2,0ml) va MeCN (10ml)
dugc khudy ¢ nhiét do bén ngoai 1a 95°C trong 4 ngay. Sau khi dé hdn hop ngudi,
nude duge bd sung vao dé chiét béng CHCIls. Lép hitu co dugce loc béng thiét bi tach
pha va dung méi dugc chung cit hét dudi ap sudt giam. Cin thu duoc duge tinh ché
bang sic ky cot silicagel (SNAP Cartridge HP-Sil 50 g; pha dong: EtOAc/MeOH =
99/1 - 90/10; thé tich/thé tich) dé tao ra hop chit néu & dé& muc (1,47¢g la chit rin mau
nau nhat).

MS (ESI duong) m/z: 296, 298 ([M+H]").

Vi du tham khao P-A43: Diéu ché axit {4-[2-(3-oxa-8-azabixyclo[3,2,1]oct-8-
yhetyl]phenyl}boronic
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Dung dich THF (8,0ml) chtta hop chét ¢6 cong thuc (800mg) thu duoc trong

O

vi du tham khao P-A42 duoc bd sung 2,64M nBuLi/n-Hexan (1,2ml) ¢ -78°C dudi
moi truong nito va hdn hop nay duoc khudy trong 30 phut. Sau khi bd sung
triisopropyl borat (0,74ml), hdn hop nay duoc khudy trong 2 gid trong bé nudc da. Sau
khi trung hoa bang dung dich NaHCO5 bio hoa, hdn hop nay dugc chiét bing EtOAc.
Sau khi lam kho 16p hitu co béng Na,SO,, chit lam khé dugc loc hét va dung moi
dugce chung cat hét dudi 4p sudt giam. Can thu duogc dugc rira bing IPE (chira 10%
AcOEY) dé tao ra hop chit néu & dé& muc (190mg 1a chat rin khong mau).

MS (ESI duong) m/z: 262 ([M+H]").

Vi du tham khao P-A44: Diéu ché 2-(4-bromo-3-flophenyl)etanol

Dung dich chtra axit 4-bromo-3-flophenylaxetic (3,45g) trong THF (70ml)
dugc bd sung 1,08M BH; THF (20,5ml) trong diéu kién lam lanh bing nudc dé va hdn
hop nay dugce khudy trong 1,5 gio. Trong diéu kién lam lanh bang nude da, MeOH
duoc bd sung vao cho dén khi khong c6 bot trong hé nay va dung méi duogc chung cét
hét dudi ap sudt giam; can thu dugce duge bd sung nuée vao dé chiét bang CHCL; va
dung moi dugc chung cat hét dudi ap suét giam. Can thu duoc dugc tinh ché bang sic
ky cot silicagel (dang OH) (pha dong: CHCI3/EtOAc = 95/5; thé tich/thé tich) dé tao ra
hop chat néu & dé muc (2,74¢g 1a ddu mau vang).

MS (ESI duong) m/z: 218, 220 (M+).

Vi du tham khao P-A45: Diéu ché 4-[2-(4-bromo-3-flophenyl)etyl jmorpholin

F
Br N\/:/\O

Bit dau tir hop chat (500mg) thu dugc trong vi du tham khao P-A44 va
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morpholin (0,6ml), quy trinh gidng nhu trong vi du tham khao P-A42 duoc ap dung dé
tao ra hop chit néu ¢ dé muc (564mg la diu mau niu nhat).

MS (ESI duong) m/z: 288, 290 ([M+H]").

Vi du tham khao P-A46: Diéu ché axit {2-flo-4-[2-(morpholin-4-

F
HO
h“@*f“ﬁo
HO' p—

Bit dau tir hop chit (785mg) thu duoc trong vi du tham khao P-A45, quy trinh

yl)etyl]phenyl } boronic

gidng nhu trong vi du tham khao P-A43 duogc ap dung dé tao ra hop chit néu ¢ d& muc
(493mg 14 chét rin mau vang).

MS (ESI duong) m/z: 254 ([M+H]").

Vi du tham khao P-A47: Didu ché 8-[2-(4-bromo-3-flophenyl)etyl]-3-oxa-8-

azabixyclo[3,2,1]octan

Bit dau tir hop chat (543mg) thu duogc trong vi du tham khao P-A44 va 3-oxa-
8-azabixyclo[3,2,1]octan (421mg), quy trinh giéng nhu trong vi du tham khao P-A42
dugc 4p dung dé tao ra hop chit néu & dé muc (207mg la chét rin mau vang nhat).

MS (ESI duong) m/z: 314, 316 ((M+H]").

Vi du tham khao P-A48: Piéu ché 2—(4-1;r0m0-2-ﬂophenyl)etanol

Bit dau tir axit 4-bromo-2-flophenylaxetic (2,46g), quy trinh giéng nhu trong
vi du tham khao P-A44 dugc ap dung dé tao ra hop chit néu & dé muc (1,93¢g 1a dau
khong mau).

MS (ESI duong) m/z: 218, 220 (M+).

Vi du tham khao P-A49: Diéu ché 4-[2-(4-bromo-2-flophenyl)etyl |morpholin
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Bit dau tir hop chit (500mg) thu dugc trong vi du tham khao P-A48 va

Br

morpholin (0,20ml), quy trinh gidng nhu trong vi du tham khao P-A42 duoc ap dung
dé tao ra hop chét néu & dé muc (315mg la diu méau nau nhat).

MS (ESI duong) m/z: 288, 290 ([M+H]").

Vi du tham khao P-A50: Piéu ché 8-[2-(4-bromo-2-flophenyl)etyl]-3-oxa-8-

azabixyclo[3,2,1]octan

Bit dau tir hgp chit (500mg) thu duogc trong vi du tham khao P-A48 va 3-oxa-
8-azabixyclo[3,2,1]octan (194mg), quy trinh giéng nhu trong vi du tham khao P-A42
duoc ap dung dé tao ra hop chit néu & dé muc (330mg 14 chat rin khong mau).

MS (ESI dwong) m/z: 314, 316 ([M+H]").

Vi du tham khao P-A51: Diéu ché 2-(4-bromo-3-metoxyphenyl)etanol

Bit dau tr axit 4-bromo-3-metoxyphenylaxetic (1,20g), quy trinh gidng nhu
trong vi du tham khao P-A44 dugc 4p dung dé tao ra hop chit néu & dé muc (941mg la
diu mau vang).

MS (ESI duong) m/z: 227, 229 ([M-H]).

Vi du tham khao P-A52: Diéu ché 8-[2-(4-bromo-3-metoxyphenyl)etyl]-3-
oxa-8-azabixyclo[3,2,1]octan

o/
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Bit dau tir hop chat (308mg) thu duoc trong vi du tham khao P-A51 va 3-oxa-
8-azabixyclo[3,2,1]octan (226mg), quy trinh gidng nhu trong vi du tham khao P-A42
duoc ap dung dé tao ra hop chit néu ¢ dé muc (401mg la ddu mau vang).

MS (ESI duong) m/z: 326, 328 ([M-+H]").

Vi du tham khao P-A53: Piéu ché 2-(4-bromo-2-metoxyphenyl)etanol

Bit dau tir axit 2-(4-bromo-2-metoxyphenyl)axetic (1,02g), quy trinh giéng
nhu trong vi du tham khao P-A44 dugc 4p dung dé tao ra hop chit néu ¢ dé muc
(828mg 1a dau mau vang).

MS (ESI duong) m/z: 231 ([M+H]").

Vi du tham khao P-A54: biéu ché 4-[2-(4-bromo-2-
metoxyphenyl)etylJmorpholin

Br @/‘NQO

Bat dau tir hop chét (500mg) thu dugc trong vi du tham khao P-A53 va
morpholin (0,6ml), quy trinh giéng nhu trong vi du tham khao P-A42 dugc ap dung dé
tao ra hop chit néu ¢ dé muc (586mg 1 diu mau vang).

MS (ESI duong) m/z: 300, 302 ([M+H]").

Vi du tham khao P-A55: Diéu ché 8-[2-(4-bromo-2-metoxyphenyl)etyl]-3-

oxa-8-azabixyclo[3,2,1]octan

Bit dau tir hop chét (100mg) thu duogc trong vi du tham khao P-A53 va 3-oxa-

8-azabixyclo[3,2,1]octan (146mg), quy trinh giéng nhu trong vi du tham khao P-A42
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duogc ap dung dé tao ra hop chét néu & dé muc (147mg la dau mau nau nhat).
MS (ESI duong) m/z: 326, 328 ((IM+H]").
Vi du tham khéo P-A56: Diéu ché 4-[2-(6-clopyridin-3-yl)etylJmorpholin

N N
Cl \ 4 \_\/O
[0336] Bat dau tir 2-(6-clopyridin-3-yl)etanol (900mg) va morpholin
(0,32ml), quy trinh giéng nhu trong vi du tham khao P-A42 duoc ap dung dé tao ra
hop chit néu & dé muc (518mg la san phém vO dinh hinh mau cam dam).
MS (ESI dwong) m/z: 227 ([M-+H]").
Vi du tham khao P-A57: Diéu ché 8-[2-(6-clopyridin-3-yl)etyl]-3-oxa-8-

m@_/‘kg\

Bit dau  tur 2-(6-clopyridin-3-yl)etanol ~ (400mg) va  3-oxa-8-

azabixyclo[3,2,1]octan

C

azabixyclo[3,2,1]octan (310mg), quy trinh gidng nhu trong vi du tham khao P-A42
dugc ap dung dé tao ra hop chét néu ¢ dé muc (280mg la chit rin mau nau nhat).

MS (ESI duong) m/z: 253 ([M+H]").

Vi du tham khao P-A58: Diéu ché 2-(6-bromopyridin-3-yl)etanol

N= OH
Br@f

Huyén phu chira (metoxymetyl)triphenylphosphoni clorua (6,63g) trong THF
(25ml) dugc bd sung ting giot 2,66M nBuLi/n-Hexan (7,28ml) trong diéu kién lam
lanh bang nudc da va hdn hop nay duoc khudy trong mét gio. Hon hop dugce khuay
dugc bd sung huyén phu chira 6-bromonicotinaldehyt (3,00g) trong THF (10ml) va
hén hop nay dugc khudy trong mot gi. Hon hop phan tmg nay duge bd sung nudc dé
chiét bang EtOAc va sau do, 16p hitu co duge rira bang nuéc mudi. Sau khi lam kho

16p hitu co béng MgSOy,, chét 1am kho duoc loc hét va dung méi dugc chung cAt hét
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dudi ap suét giam. Can thu dugc dugc tinh ché bang sic ky cot silicagel (dang OH)
(pha dong: n-Hexan/EtOAc = 90/10 - 70/30; thé tich/thé tich) dé tao ra san phim duoc
tinh ché (1,98¢ 12 ddu mau vang).

4M HCI/1,4-dioxan duogc bd sung timg giot dung dich chira san pham da dugc
tinh ché thu dugc (2,28g) trong MeCN-H,O (10:1) va hén hop nay duge khuéy & nhiét
dd trong phong trong 2 gid. Sau khi duoc co, hdn hop phan g nay duoc pha loing
bang CHCI; va rira bang nude. Sau khi lam khé 16p hitu co bang MgSO,, chat lam kho
duoc loc hét va dung méi duge chung cit hét dudi ap sudt giam.

Sau khi bd sung MeOH (35ml) vao cén thu dugc, NaBH, (636mg) dugc bd
sung vao trong diéu kién lam lanh bing nudc da va hdn hop nay duoc khudy trong mat
gid. Sau khi dugc ¢d, hdn hop phan tmg nay duoc pha lodng bang CHCL; va rira bing
nude. Sau khi 1am kho 16p hitu co bang MgSO,, chat lam khé duoc loc hét va dung
moi dugc chung cAt hét dudi ap suét giam. Can thu duoc duogc tinh ché béng sac ky
cdt silicagel (dang OH) (pha dong: CHCly/MeOH = 97/3 - 93/7; thé tich/thé tich) dé
tao ra hop chit néu & dé muc (1,25g 1a chit rin mau vang nhat).

MS (ESI dwong) m/z: 202 ([M+H]).

Vi du tham khao P-A59: Piéu ché 4-]2-(6-bromopyridin-3-yl)etyljmorpholin

N= N/—\\
Br@‘/\ s

Bit dau ti hop chét (1,00g) thu dugc trong vi du tham khao P-A58 va
morpholin (0,25ml), quy trinh giéng nhu trong vi du tham khao P-A42 duogc ap dung
dé tao ra hop chit néu & dé muc (537mg 14 chit rin mau vang nhat).

MS (ESI dwong) m/z: 271, 273 ([M+H]").

Vi du tham khio P-A60: Didu ché 4-{2-]6-(tributylstannyl)pyridin-3-
yl]etyl}morpholin
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Dung dich THF (12ml) chtra hop chit ¢é cong thirc (600mg) thu duoc trong vi
du tham khéo P-A58 duogc b6 sung timg giot 2,6M n-BuLi/n-Hexan (1,05ml) & -78°C
va hdn hop nay duoc khudy ngay lap tirc trong mot gio. Hon hop duoc khudy duge bo
sung tirng giot tributyltin clorua (0,74ml) va hdn hop nay dugc khudy khi nhiét do cua
n6 duoc ting dén nhiét do trong phong. Nude duge bd sung vao dé chiét bang EtOAc.
Sau khi rira 16p hitu co bang nude mudi va lam kho bang ciing Na,SO,, chat lam kho
duoc loc hét va dung méi dugc chung cAt hét duéi ap suét giam dé tao ra hop chét néu
& dé muc (766mg 1a san pham v6 dinh hinh mau cam nhat).

MS (ESI duong) m/z: 481 ([M+H]").

Vi du tham khao P-A61: DPiéu ché 8-[2-(6-bromopyridin-3-yl)etyl]-3-oxa-8-

azabixyclo[3,2,1]octan

Bit dau tir hop chét (1,00g) thu dugc trong vi du tham khao P-A58 va 3-oxa-
8-azabixyclo[3,2,1]octan (490mg), quy trinh gidng nhu trong vi du tham khao P-A42
duoc ap dung dé tao ra hop chét néu ¢ d& muc (838mg 1a chét rin mau vang nhat).

MS (ESI duong) m/z: 297, 299 (IM+H]").

Vi du tham khao P-A62: Diéu ché 8-{2-[6-(tributylstannyl)pyridin-3-yl]etyl}-

3-oxa-8-azabixyclo[3,2,1]octan

Bit dau tir hop chéat (200mg) thu dugc trong vi du tham khao P-A61, quy trinh
giéng nhu trong vi du tham khao P-A60 dugc ap dung dé tao ra hop chit néu ¢ dé muc
(245mg la dau mau niu nhat).

MS (ESI duong) m/z: 509 ([M+H]").

Vi du tham khao P-A63: Diéu ché 8-[1-(4-bromophenyl)propan-2-yl]-3-oxa-8-
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azabixyclo[3,2,1]octan

(=0
Br N \{

Dung dich chta 4-bromophenyl axeton (1,00g) va 3-oxa-8-
azabixyclo[3,2,1]octan (560mg) trong MeOH/AcOH (10:1, 15ml) dugc khudy & nhiét
do trong phong trong 30 phut va, sau dé, phtrc 2-picolin boran (1,00g) dugc bd sung
vao va hén hop nay dugc khudy ¢ nhiét do bén ngoai 1a 60°C trong 8 gid. Sau khi dé
hén hop phan rng ngudi, n6 dugc bd sung vao dung dich NaHCO; bio hoa dé trung
hoa trong diéu kién l1am lanh bing nudc da va tién hanh chiét bang CHCl;. Lép hitu co
dugc loc bang thiét bi tach pha va dung méi dugc chung cat hét dudi ap sudt giam.
Cin thu dugc dugce tinh ché bang sic ky cot silicagel (SNAP Cartridge HP-Sil 25 g;
pha dong: CHCIl3/MeOH = 99/1 - 90/10; thé tich/thé tich) dé tao ra hop chét néu & dé
muc (418mg 12 ddu mau vang).

MS (ESI duong) m/z: 310, 312 ([M+H]").

Vi du tham khao P-A64: Diéu ché 4-[1-(4-bromophenyl)propan-2-

Br~©‘>"NCo

Bit dau tir 4-bromophenyl axeton (2,00g) va morpholin (1,64ml), quy trinh

yl]morpholin

gidng nhu trong vi du tham khao P-A63 duoc ap dung dé tao ra hop chét néu & dé muc
(755mg la ddu khong mau).

MS (ESI duong) m/z: 284, 286 ([M+H]").

Vi du tham khio P-A65: Diéu ché axit {4-[2-(morpholin-4-
yl)propyl]phenyl}boronic

Bat dau tir hop chat (1,61g) thu duoc trong vi du tham khdo P-A64, quy trinh
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gidng nhu trong vi du tham khao P-A43 duogc ap dung dé tao ra hop chit néu & dé muc
(1,09¢ 1a chét ran khong mau).

MS (ESI duwong) m/z: 250 ([M+H]").

Vi du tham khao P-A66: Piéu ché 8-[1-(6-clopyridin-3-yl)propan-2-yl]-3-oxa-

Cl \':L“/ Nfo

Bit diu tr (6-clopyridin-3-yl)propan-2-on (235mg) va 3-oxa-8-

8-azabixyclo[3,2,1]octan

azabixyclo[3,2,1]octan (165mg), quy trinh gidng nhu trong vi du tham khao P-A63
dugc 4p dung dé tao ra hop chit néu & d& muc (166mg 1a ddu mau vang).

MS (ESI duong) m/z: 267 ([M+H]").

Vi dy tham khao P-A67: Piéu ché 4-[1-(6-clopyridin-3-yl)propan-2-
yl]morpholin

Na= N/“\
\ / (N

Bit dau tir (6-clo-pyridin-3-yl)propan-2-on (200mg) va morpholin (0,21ml),

Cl

quy trinh gidng nhu trong vi du tham khao P-A63 duoc ap dung dé tao ra hop chit néu
& d& muc (216mg 1a ddu mau vang).

MS (ESI duong) m/z: 241 ([M+H]").

Vi du tham khao P-A68: Diéu ché 4-[2-(2-metoxypyridin-4-yl)etyl jmorpholin

o/
N N/m\o
\ ./

Bit dau tir 2-(2-metoxypyridin-4-yl)etanol (1,30g) va morpholin (1,3ml), quy
trinh giéng nhu trong vi du tham khao P-A42 duoc ap dung dé tao ra hop chét néu 6
dé muc (1,39g 14 chat rin khong mau).

'"H-NMR (600 MHz, CDCl) § (ppm) ; 2,47 - 2,54 (4 H, m), 2,58 - 2,63 (2 H,
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m), 2,73 - 2,77 (2 H, m), 3,71 - 3,75 (4 H, m), 3,93 (3 H, s), 6,60 (1 H, s), 6,72 -6,76 (1
H, m), 8,06 (1 H, d, J=5,4 Hz).
Vi du tham khao P-A69: Piéu ché 4-[2-(morpholin-4-yl)etyl]pyridin-2(1H)-on

O
3~

THF (2,8ml) chira hop chét c6 cong thire (300mg) thu duoc trong vi du tham
khao P-A68 duoc bd sung ting giot dung dich HCl 6M (5,6ml). Hon hop nay dugc
khudy & 60°C trong 6 gid. Sau khi chung cat hét dung modi duéi ap suat giam, tién
hanh chung cit dong s6i vai toluen hai lan. Can thu duge duoc ria bang EtOAc va
chit rdn duoc thu gom bang cach loc dé tao ra hop chét néu & dé muc (375mg 1a chét
ran khong mau).

'H-NMR (600 MHz, DMSO-d6) & (ppm) ; 3,00 - 3,14 (4 H, m), 3,30 - 3,39 (2
H, m), 3,45 (2 H, d, J=12,4 Hz), 3,76 - 3,83 (2 H, m), 3,97 (2 H, d, J=12,4 Hz),6,77 (1
H, s), 6,89 - 6,96 (1 H, m), 8,13 (1 H, d, J=5,4 Hz), 11,24 - 11,37 (1 H, m).

Vi du tham khao P-BO1: Diéu ché 2-(3,5-dibromo-1H-1,2,4-triazol-1-yl)-N-

(propan-2-yl)axetamit

N
T
N~-
Br/&“ N%Br
Bit dau tur 3,5-dibromo-1H-1,2,4-triazol (1,00g), quy trinh giéng nhu trong vi
du tham khao P-A02 dugc ap dung dé tao ra hop chit néu & dé muc (1,06g la chét rin
mau vang nhat).
MS (ESI duong) m/z: 325, 327([M+H]").
Bit dau tir hop chat thu duoc trong vi du tham khdo P-BO1, quy trinh giéng
nhu trong vi du tham khao P-A29 duoc ap dung dé diéu ché céc hop chét sau.
Vi du tham khao P-B02: 2-[3-bromo-5-(3-clophenyl)-1H-1,2,4-triazol-1-yl]-
N-(propan-2-yl)axetamit
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N
MS (ESI duong) m/z: 357, 359([M+H]").

Vi du tham khao P-B03: 2-[3-bromo-5-(4-flo-3-metoxyphenyl)-1H-1,2,4-
triazol-1-yl]-N-(propan-2-yl)axetamit

\ff

: !\N%Br

MS (ESI duong) m/z: 371(] M+H] ).
Vi du tham khao P-B04: 2-[3-bromo-5-(3-metoxyphenyl)-1H-1,2 4-triazol-1-

e

e { ‘>-Br

MS (ESI duwong) m/z: 353, 355([M+H]").

yl]-N-(propan-2-yl)axetamit

Vi duy tham khao P-B05: 2-[3-bromo-5-(3-clo-4-flophenyl)-1H-1,2,4-triazol-1-
yl]-N-(propan-2-yl)axetamit

YHTO

N-N
cl 0B
Ij/r‘*w
F
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'H-NMR (600 MHz, CDCl3) & (ppm) ; 1,18 - 1,23 (6 H, m), 4,10 - 4,17 (1 H,
m), 4,76 (2 H, s), 5,86 - 5,93 (1 H, m), 7,31 (1 H, t, J=8,7 Hz), 7,63 - 7,67 (1 H,m),
7,90 (1 H, dd, J=6,6, 2,1 Hz).

Vi du tham khao P-B06: Diéu ché N-tert-butyl-2-(3,5-dibromo-1H-1,2,4-

triazol-1-yl)axetamit

TP
N~N
Br/’%f\r}mBr

Bat dau to 3,5-dibromo-1H-1,2,4-triazol (5,0g) va 2-bromo-N-tert-
butylaxetamit (5,14g), quy trinh giéng nhu trong vi du tham khao P-A02 duoc ap dung
dé tao ra hop chit néu ¢ d& muc (5,4g la chét ran khong mau).

'H-NMR (600 MHz, DMSO-d6) & (ppm) ; 1,27 (9 H, s), 4,81 (2 H,s), 8,031
H, s).

Bit dau tir hop chit thu dugc trong vi du tham khao P-B06, quy trinh giéng
nhu trong vi du tham khao P-A29 dugc ap dung dé diéu ché cac hop chét sau.

Vi du tham khao P-B07: 2-[3-bromo-5-(3-clophenyl)-1H-1,2,4-triazol-1-yl]-

N-tert-butylaxetamit
H

T

N-N
N : /L\N%Br

'"H-NMR (600 MHz, CDCL3) & (ppm) ; 1,36 - 1,39 (9 H, m), 4,73 (2 H, s), 5,88
-5,95 (1 H, m), 7,45 - 7,49 (1 H, m), 7,51 - 7,55 (1 H, m), 7,58 - 7,62 (1 H, m),7,74 -
7,77 (1 H, m).

Vi du tham khao P-B08: 2-[3-bromo-5-(3-metoxyphenyl)-1H-1,2,4-triazol-1-
yl]-N-tert-butylaxetamit
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'H-NMR (600 MHz, CDCl3) 6 (ppm) ; 1,32 - 1,40 (9 H, m), 3,86 (3 H, s), 4,74
(2 H, s),597-6,06 (1 H, m), 7,06 - 7,11 (1 H, m), 7,22 - 7,25 (1 H, m), 7,39 -7,44 (1
H, m), 7,52 - 7,58 (1 H, m).

Bit diu tir hop chét thu dugc trong vi du tham khao P-B04, quy trinh giéng
nhu trong vi du tham khao P-A29 duoc 4p dung dé diéu ché hop chét sau.

Vi du tham khao P-B09: 2-{3-[4-(2-hydroxyetyl)phenyl]-5-(3-metoxyphenyl)-
1H-1,2,4-triazol-1-yl}-N-(propan-2-yl)axetamit

\r“fo

~N

h A\ OH

MS (ESI duong) m/z: 395 ([M+H]").
Vi du tham khao P-CO1: Diéu ché 4-(3-metyl- 1H-pyrazol-1-yl)phenol

Huyén phi chira 3-metylpyrazol (3,0g), 4-iodophenol (6,3g), dong iodua
(350mg), kali cacbonat (2,1g) va trans-N,N’-bismetyl-1,2-xyclohexandiamin (1,0g)
trong toluen (18ml) dugce khudy & nhiét d6 bén ngoai 1a 100°C trong 60 gio dudi dong
nito. Sau khi dé hdn hop phan Gng ngudi, EtOAc duge bd sung vao va sau khi loc hét
chét khong hoa tan, 16p hitu co dugc rira béng nude va nude mudi. Sau khi lam kho
16p hitu co béng MgSOy, chit lam kho duoc loc hét va nude loc dugc ¢o6 dudi ap suét
giam. Can thu dugc dugce tinh ché bang sic ky cot silicagel (SNAP Cartridge KP-Sil;
pha dong: n-Hexan/EtOAc = 80/20 - 40/60; thé tich/thé tich); sau khi rira hop chit thu

duoc béng IPE, chét ran dugc thu gom béng cach loc dé tao ra hop chit néu & dé muc
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(2,7g 1a chit rdn mau do nhat).
MS (ESI duong) m/z: 175 ([M+H]").
Vi du tham khao P-C02: Piéu ché 4-(4-iodo-3-metyl-1H-pyrazol-1-yl)phenol

| fNOH

Dung dich DMF chira hop chit c6 cong thic (2,7g) thu dugc trong vi du tham
khao P-C01 dugc bd sung NIS (5,9g) va hdn hop nay duoc khudy ¢ nhiét do trong
phong trong 4 gio. Hon hop phan tng nay duoc bd sung EtOAc va sau khi rira bing
dung dich Na,SO;, nuéc, va nudc mudi, 16p hitu co dugc l[am kho béng MgSOy; sau
d6, chat lam khd duoc loc hét va nuée loc dugc co dudi ap suét giam. Cén thu duoc
dugc tinh ché bing sic ky cot silicagel (SNAP Cartridge KP-Sil; pha dong: n-
Hexan/EtOAc = 90/10 - 60/40; thé tich/thé tich) dé tao ra hop chit néu & dé muc (2,1g
la chat rin mau vang nhat).

MS (ESI dwong) m/z: 301 ([M+H]").

Vi du tham khao P-C03: Diéu ché 4-[4-(3-clophenyl)-3-metyl-1H-pyrazol-1-
yl]phenol

Hdn hop ctia hop chit ¢6 cong thue (2,1g) thu duoc trong vi du tham khao P-
C02, axit (3-clophenyl)boronic (1,6g), Pd(PPh;)s (800mg), dung dich NaHCO; (2M,
34ml) va EtOH (70ml) dugc gia nhiét trong diéu kién hdi luu trong 2 210 dudi moi
truong nito. Sau khi dé hdn hop ngudi, EtOH duoc chung cit hét dudi ap sudt giam va
can thu duoc duogc chiét béng CHCI;. Lép hitu co duogce rira béng nude va nude mudi
va lam kho béng MgSOy; sau do, chit lam kho duoc loc hét va nuéc loc duoc ¢d dudi
ap suét giam. Céan thu duoc dugc tinh ché béng sdc ky cot (SNAP Cartridge KP-NH;
pha dong: CHCl;/MeOH = 98/2 - 90/10; thé tich/thé tich) dé tao ra hop chit néu & dé

muc (2,0g 12 chat rin mau nau nhat).
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MS (ESI duong) m/z: 285 ([M+H]").
Vi du tham khao P-C04: Diéu ché 4-[4-(3-clophenyl)-3-metyl-1H-pyrazol-1-

yl]phenyl triflometansulfonat

Dung dich CHCl; (16ml) chira hop chat c6 cong thirc (900mg) thu dugc trong
vi du tham khao P-C03 dugc bo sung Et;N (0,80ml) va TH0 (0,67ml) duéi bé nuéc da
va hdn hop nay duge khudy & nhiét do trong phong trong 17 gid. Hdn hop phan tng
nay duogc rira bing axit clohydric (1M), dung dich NaHCO; (1M) va nudc mudi; sau
khi lam kho béng MgSO,, chét 1am kho duoc loc hét VE\» nudc loc dugce cd dudi ap sut
giam. L6p hitu co duoc loc bang thiét bi tach pha va dung moi duge chung cit hét
dudi ap suét giam. Cian thu dugc dugc tinh ché béng sic ky cot (SNAP Cartridge HP-
Sil; pha dong: n-Hexan/EtOAc = 90/10 - 70/30; thé tich/thé tich) dé tao ra hop chét
néu & dé muc (1,1g la diu mau vang).

MS (ESI dwong) m/z: 417 ([M+H]").

Vi du tham khao P-C05: Diéu ché 4-[3-(bromometyl)-4-(3-clophenyl)-1H-

pyrazol-1-yl]phenyl triflometansulfonat

Dung dich CHCl; chita hop chat ¢6 cong thirc (1,1 g) thu duogc trong vi du
tham khao P-C04, NBS (530mg) va benzoyl peroxit (87mg) dugc bd sung vao va hon
hop nay duoc gia nhiét trong diéu kién hdi luu trong 60 gio. Hon hop phan tmg nay
duoc riaa béng nude va nude mudi va lam kho béng MgSO,; sau do, chit 1am kho
duoc loc hét va nudce loc duoc cd dudi ap suét gidm dé tao ra hop chit néu ¢ dé muc

(1,3g 1a ddu mau vang).
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MS (ESI duong) m/z: 495 ([M+H]").
Vi du tham khao P-C06: Diéu ché 4-[4-(3-clophenyl)-3-(xyanometyl)-1H-

pyrazol-1-yl]phenyl triflometansulfonat

Dung dich DMSO (13ml) chira hop chat ¢6 cong thire (1,3g) thu dugc trong vi
du tham khao P-C05 dugce bd sung natri xyanua (200mg) va hon hop nay duogc khuéy
& nhiét d trong phong trong 3 gid. Sau khi bé sung EtOAc vao hdn hop phan tng, n6
dugc rira bang nudce va nude mudi va lam kho bang MgSOy; sau dé, chit lam kho
duoc loc hét va nudce loc dugce co dusi ap suat giam. Can thu dugc duoc tinh ché béng
sic ky cot (SNAP Cartridge HP-Sil; pha dong: n-Hexan/EtOAc = 90/10 — 60/40; thé
tich/thé tich) dé tao ra hop chét néu & dé muc (460mg 12 dau mau vang).

MS (ESI duong) m/z: 442 ([M+H]").

Vi du tham khao P-C07: Diéu ché [4-(3-clophenyl)-1-(4-etenylphenyl)-1H-

pyrazol-3-yl]axetonitril

Bit dau tir Vi du tham khao P-C06 (460mg), quy trinh giéng nhu trong vi du
tham khao P-A03 dugc ap dung dé tao ra hop chit néu ¢ dé muc (140mg la chét rin
mau vang nhat).

MS (ESI duong) m/z: 320([M+H]").

Vi du tham khao P-C08: Diéu ché axit [4-(3-clophenyl)-1-(4-etenylphenyl)-
1H-pyrazol-3-yl]axetic

-95-



Dung dich EtOH (4ml) chtra hop chét co cong thtre (140mg) thu dugc trong vi
du tham khao P-C07 dugc b6 sung dung dich NaOH (2,5M, 4ml) va hdn hop nay duge
gia nhiét trong didu kién hdi luu trong 3 gid. Sau khi d& hdn hop phan tng ngudi, axit
clohydric (1M) dugc bd sung vao va sau khi diéu chinh dén d6 pH=4, EtOAc dugc bd
sung vao dé tach 16p hitu co. Lép hitu co thu duoc dugc rira bang nude mudi va lam
kho bang MgSOy; sau dé, chat 1am khé duoc loc hét va nude loc duoc ¢d dudi ap suét
giam dé tao ra hop chit néu ¢ dé muc (148mg la chit rin mau vang nhat).

MS (ESI duong) m/z: 339 ([M+H]").

Vi du tham khao P-C09: Diéu ché 2-[4-(3-clophenyl)-1-(4-etenylphenyl)-1H-
pyrazol-3-yl]-N-(propan-2-yl)axetamit

Dung dich THF (4ml) chira hop chat c6 cong thirc (148mg) thu duoc trong vi
du tham khao P-C08, HOBt-H,0O (100mg) va isopropylamin (0,06ml) dugc bd sung
EDC-HCI (130mg) vao duéi dong nito va hdn hgp nay dugc khudy & nhiét do trong
phong trong 17 gid. Sau khi bd sung CHCl; vao hdn hop phan g, né duge rira bang
dung dich NH,CI bio hoa, nudc va nude mudi va lam kho bang MgSOy,; sau d6, chét
lam kho duoc loc hét va nuée loc dugc co dudi ap suét giam. Can thu duoc duoc tinh
ché bang sic ky cot silicagel (SNAP Cartridge HP-Sil 50g; pha dong: n-Hexan/EtOAc
= 50/50 - 20/80; thé tich/thé tich) dé tao ra hop chét néu ¢ dé muc ( 130mg 1 chat ran
khong mau).

MS (ESI duvong) m/z: 380 ([M+H]").

Vi du tham khdo P-C10: Diéu ché 2-{4-(3-clophenyl)-1-[4-(2-
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hydroxyetyl)phenyl]-1H-pyrazol-3-yl}-N-(propan-2-yl)axetamit

_N, OH
S Ws
c

Bit dau tir Vi du tham khao P-C09 (130mg), quy trinh giéng nhu trong vi du
tham khao P-A04 dugc &p dung dé tao ra hop chét néu & dé muc (120mg la chét ran
mau vang nhat).

MS (ESI duong) m/z: 398 ([M+H]").

Vi du tham khao P-Cll: Diéu ché (2E)-1-(4-bromophenyl)-2-[1-(3-
clophenyl)etylidene]hydrazin

Br
Huyén pho EtOH (18ml) chua 1-(3-clophenyl)etanon (1,0g) va (4-

bromophenyl)hydrazin hydroclorua (1,6g) dugc bd sung axit axetic (0,36ml) vao va
hén hop nay duge khudy & nhiét do bén ngoai 1a 100°C trong 3 gio. Sau khi bd sung
EtOAc vao hdn hop phan tng, n6 duoc trung hoa bang dung dich NaHCO; va sau dé
16p hiru co duge tach. Lép hitu co thu duge duge trung hoa bang dung dich NaHCO;
bado hoa va 16p hitu co dugc tach. Sau khi lam kho 16p hitu co thu duge bang MgSO,,
chit 1am khé duoc loc hét va nudc loc dugc co dudi ap suét giam dé tao ra hop chét
néu ¢ d& muc (3,0g 1a ddu mau niu nhat).

MS (ESI am) m/z: 323 ([M]").

Vi du tham khao P-C12: Diéu ché 1-(4-bromophenyl)-3-(3-clophenyl)-1H-
pyrazol-4-carbaldehyt
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Dung dich DMF (3ml) chtra phospho oxyclorua (1,8ml) dugc b6 sung dung
dich DMF (6ml) chira hop chét c6 cong thure (2,1g) thu dugce trong vi du tham khao P-
C11 vao trong diéu kién lam lanh br?mg nuéc da va hdn hgp nay duoc khuéy O nhiét do
bén ngoai 1a 80°C trong 3 gid. Sau khi lam lanh bang nudc d4, hdn hop phan tng nay
dugc b sung vao timg giot vao dung dich NaHCO; va chét rin két tua duoc thu gom
béng cach loc va lam kho dé tao ra hop chét néu & dé muc (2,3g la chét rin mau niu
nhat).

'H-NMR (600 MHz, CDCL5) & (ppm) ; 7,42 - 7,48 (2 H, m), 7,63 - 7,67 (2 H,
m), 7,67 - 7,71 (2 H, m), 7,72 - 7,77 (1 H, m), 7,85 - 7,89 (1 H, m), 8,52 (1 H, s), 10,05
(1 H, s).

Vi du tham khao P-C13: Diéu ché [1-(4-bromophenyl)-3-(3-clophenyl)-1H-

pyrazol-4-yl]metanol

Dung dich MeOH (32ml) chtra hop chét c6 cong thuc (2,3 g) thu dugc trong vi
du tham khao P-C12 dugc bd sung timg phdn nhd NaBH, (540mg) vao trong diéu kién
lam lanh bang nuéc da va sau d6 hon hop nay duoc khudy ¢ nhiét do trong phong
trong mot gid. Sau khi bo sung axit clohydric (2M, 60ml) vao hdn hop phan tng,
MeOH dugc chung cét hét dudi 4p suit giam. Sau khi chiét 16p nuée bang EtOAc, 16p
hitu co thu duoc duoc rira béng nude mudi va lam kho béng MgSO,; sau d6, chit lam
khé duoc loc hét va nude loc duoc ¢ dudi ap suét giam dé tao ra hop chit néu ¢ dé
muc (2,4g 14 san pham v6 dinh hinh mau nau).

MS (ESI duong) m/z: 363 ([M+H]").

Vi du tham khao P-Cl4: Diéu ché 1-(4-bromophenyl)-4-(clometyl)-3-(3-
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clophenyl)-1H-pyrazol

Dung dich CHCl; (32ml) chira hop chét c¢6 cong thire (2,4g) thu duoc trong vi
du tham khao P-C13 dugc bd sung thionyl clorua (0,92ml) vao va hdn hop nay dugc
gia nhiét trong diéu kién hoi Iuu trong 3 gid. Hon hop phan tng nay dugc c6 dudi ap
suat giam dé tao ra hop chit néu & dé muc (2,5g 1a san pham v6 dinh hinh mau nau).

MS (ESI duvong) m/z: 381 ([M-+H]").

Vi du tham khao P-C15: Diéu ché [1-(4-bromophenyl)-3-(3-clophenyl)-1H-

pyrazol-4-yl]axetonitril

Bit dau tir hop chét (2,5g) thu duogc trong vi du tham khao P-C14, quy trinh
gidéng nhu trong vi du tham khao P-C06 dugc ap dung dé tao ra hop chét néu & d& muc
(1,5g 1a chét ran mau vang nhat).

MS (ESI duwong) m/z: 372 ([M+H]").

Vi du tham khao P-C16: Diéu ché axit [1-(4-bromophenyl)-3-(3-clophenyl)-
1H-pyrazol-4-yl]axetic

Dung dich dioxan (16ml) chtta hop chat ¢6 cong thirc (1,5 g) thu dugc trong vi
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du tham khao P-C15 dugc bd sung axit clohydric (6M, 8ml) vao va hdn hop nay duoc
gia nhiét trong diéu kién hoi luu trong 48 gid. Sau khi bd sung thém dung dich HCI-
dioxan (4M, 8ml), hdn hop nay dugc gia nhiét trong didu kién hdi luu trong 72 gio.
EtOAc dugc bd sung vao hdn hop phan tung, va 16p hitu co dugc tach; sau do, 16p hiru
co dugce rira bang nude va nude mudi va lam khod bang MgSO,; sau do, chat 1am kho
duoc loc hét va nude loc duoc cd dudi ap suét giam dé tao ra hop chét néu & dé muc
(1,6g 14 chét rdn mau n4u nhat).

MS (ESI dam) m/z: 389 ([M-H]).

Vi du tham khao P-C17: Diéu ché 2-[1-(4-bromophenyl)-3-(3-clophenyl)-1H-
pyrazol-4-yl]-N-(propan-2-yl)axetamit

Bit dau tir hop chét (1,4g) thu dugc trong vi du tham khao P-C16, quy trinh
gidng nhu trong vi du tham khao P-C09 duoc ap dung dé tao ra hop chét néu & dé muc
(1,1g 1a chit rdn mau nau nhat).

MS (ESI duong) m/z: 432 ([M+H]").

Vi du tham khao P-C18: Diéu ché 2-[3-(3-clophenyl)-1-(4-etenylphenyl)-1H-
pyrazol-4-yl]-N-(propan-2-yl)axetamit

Bit dau tir hop chét (1,6g) thu dugc trong vi du tham khao P-C17, quy trinh
giong nhu trong vi du tham khao P-A03 dugc ap dung dé tao ra hop chét néu & dé muc
(1,4g 1a chat rin mau vang nhat).

MS (ESI duong) m/z: 380 ([M+H]").
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Vi du tham khiao P-C19: Diéu ché 2-{3-(3-clophenyl)-1-[4-(2-
hydroxyetyl)phenyl]-1H-pyrazol-4-yl}-N-(propan-2-yl)axetamit

\rﬁ o .

Bat dau tr hop chit (1,1g) thu dugc trong vi du tham khao P-C18, quy trinh
giéng nhu trong vi du tham khao P-A04 duogc ap dung dé tao ra hop chét néu & dé muc
(1,1g 1a san phdm v6 dinh hinh mau nau).

MS (ESI duong) m/z: 420 ([M+Na]").

Vi du tham khio P-C20: Diéu ché 1-(4-metoxyphenyl)prop-2-yn-1-on

Q /

4

Dung dich CHCI; (160ml) chtra 1-(4-metoxyphenyl)prop-2-yn-1-ol (12g),
mangan dioxit (85g) dugc bd sung vao va hdn hop nay duge khudy & nhiét do trong
phong trong 2 gio. Chat khong hoa tan duoc loai bo bing cach loc nho Celite (nhan
hiéu da duoc dang ky) va nude loc duge cod dudi ap suét giam; sau do, can thu duoc
duoc rira bz%lng n-hexan trong diéu kién khuéiy dé tao ra hop chit néu & dé muc (7,8g 1a
chét rin mau vang).

MS (ESI duong) m/z: 161 ([M+H]").

Vi du tham khao P-C21: Diéu ché 1-(3-clophenyl)-3-(4-metoxyphenyl)-1H-
pyrazol

Huyén phtt MeOH (120ml) chira hop chét c6 cong thuce (3,0g) thu dugc trong
vi du tham khao P-C19 va (3-clophenyl)hydrazin hydroclorua (3,4g), axit clohydric
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dac (1,8ml) duoc bd sung vao va hdn hop nay dugc khudy & nhiét do trong phong
trong 26 gid, sau d6 khudy & nhiét dé bén ngoai 1a 60°C trong 2 gidr. Sau khi ¢6 hdn
hop phan tmg nay dudi ap suat giam, EtOAc dugce bd sung vao cin thu duoc va hdn
hop nay dugc rira bang nude va nude mudi. Sau khi lam khé 16p hiru co bang MgSO,,
chat lam kho duge loc hét va nude loc duge ¢ dudi ap suét gidm; sau do, can thu
dugc dugc tinh ché bing sic ky cot silicagel (SNAP Cartridge HP-Sil 50g; pha dong:
n-Hexan/EtOAc = 100/0 - 85/15; thé tich/thé tich) dé tao ra hop chét néu & dé muc
(2,8g 14 chét rdn mau vang nhat).

MS (ESI duong) m/z: 285 ([M-+H]").

Vi du tham khao P-C22: Diéu ché axit 1-(3-clophenyl)-3-(4-metoxyphenyl)-
1H-pyrazol-5-carboxylic

Dung dich THF (40ml) chtra diisopropylamin (870mg) duoc bd sung tung giot
2,6M n-BuLi (3,3ml) trong hexan trong diéu kién lam lanh bang nu6c da va hdn hop
nay dugc khudy trong 10 phut. Sau khi lam nguodi hon hop phan tmg nay dén -60°C,
dung dich THF (10ml) chtra hop chat c¢6 cong thie (2,2g) thu duge trong vi du tham
khao P-C21 duoc bd sung vao va hdn hop nay duoc khudy trong 30 phut. Hon hop cua
da kho véi Et,0 duoc bd sung tirng giot hdn hop phén tng nay nhd 6ng thong va hdn
hop nay dugc khudy qua dém. Sau khi bd sung nuGe va EtOAc vao hdn hop phan tng,
chiét bang dung dich NaOH 1M. Lép nudc thu duge duge diéu chinh dén do pH = 4
bang axit clohydric 1M va chiét bing EtOAc. Sau khi lam kho 16p hitu co bang
MgSOy, chat lam kho duoc loc hét va nudc loc duoc co dudi ap suét giam dé tao ra
hop chit néu & dé muc (1,2g 1a chét rin mau vang nhat).

MS (ESI duong) m/z: 329 ([M+H]").

Vi du tham khao P-C23: Piéu ché axit [1-(3-clophenyl)-3-(4-metoxyphenyl)-
1H-pyrazol-5-yl]axetic

-102-



23179

Dung dich CHCI; (45ml) chira hop chét ¢6 cong thuc (1,5 g) thu dugc trong vi
du tham khao P-C22 dugc b sung oxalyl clorua (0,78ml) va DMF (mét giot) trong bé
nuée dd va hdn hop nay duge khudy trong mot gio. Sau khi ¢6 hdn hop phan tng nay,
hén hop long THF/MeCN (1/1; thé tich/thé tich, 45ml) dugce bd sung vao can thu dugc
va ¢ 0°C, TMSCH;N; (2 mol/L dung dich Et,0, 4,5ml) cling dugc ) sung vao va hon
hop nay duoc khuéy trong mot gid. Sau khi c6 hon hop dugce khuéy, hén hop léng 1,4-
dioxan/nude (1/1; thé tich/thé tich, 45ml) dugc bd sung vao va sau khi bd sung bac
axetat (230mg), hdn hop nay dugc khudy & 60°C trong mét gid. Sau khi ¢ hdn hop
duoc khuéy, dung dich NaHCO; bdo hoa dugc bd sung vao va hén hop nay duoc
khudy & nhiét do trong phong trong mot gi. Sau khi loc hdn hop phan Gng nay nho
Celite (nhan hiéu da dugc ding ky), nude loc duge pha lodng biang EtOAc duge bd
sung; sau do, 16p hitu co duge rira bang nude va nude mudi va lam kho bang MgSOy;
sau do, chét 1am khéo duoc loc hét va nuée loc duoc cd dudi ap suét giam dé tao ra hop
chét néu & dé& muc (l,6gla chét rin mau niu nhat).

MS (ESI duong) m/z: 343 ([M+H]").

Vi dy tham khao P-C24: Diéu ché 2-[1-(3-clophenyl)-3-(4-metoxyphenyl)-1H-
pyrazol-5-yl]-N-(propan-2-yl)axetamit

Bit dau tir hop chét (1,6g) thu dugc trong vi du tham khao P-C23, quy trinh
gidng nhu trong vi du tham khao P-C09 duoc ap dung dé tao ra hop chét néu ¢ dé muc

(780mg la chit rin mau vang nhat).
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MS (ESI duong) m/z: 384([M+H]").
Vi du tham khao P-C25: Diéu ché 2-[1-(3-clophenyl)-3-(4-hydroxyphenyl)-

1H-pyrazol-5-yl]-N-(propan-2-yl)axetamit

Bit dau tr hop chéit (780mg) thu dugc trong vi du tham khao P-C24, quy trinh
giéng nhu trong vi du tham khao P-A27 dugc ap dung dé tao ra hop chit néu & dé muc
(750mg 1a chét rin mau nau nhat).

MS (ESI duong) m/z: 370 ([M+H]").

Vi du tham khao P-C26: Piéu ché 4-{1-(3-clophenyl)-5-[2-0x0-2-(propan-2-
ylamino)etyl]-1H-pyrazol-3-yl}phenyl triflometansulfonat

Bit dau tur hop chét (750mg) thu dugc trong vi du tham khao P-C25, quy trinh
gidng nhu trong vi du tham khao P-C04 duoc ap dung dé tao ra hop chét néu ¢ dé& muc
(270mg 14 dau mau vang).

MS (ESI duong) m/z: 502 ([M+H]").

Vi du tham khao P-C27: Diéu ché 2-[1-(3-clophenyl)-3-(4-etenylphenyl)-1H-
pyrazol-5-yl]-N-(propan-2-yl)axetamit

H
\rN _0
;/I«—? . V4
Cl- j"“ ¢ O
Bit dau tir hop chit (270mg) thu dugc trong vi du tham khao P-C26, quy trinh
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gidng nhu trong vi du tham khao P-A03 duoc 4p dung dé tao ra hop chit néu ¢ d& muc
(75mg la chét ran mau vang nhat).

MS (ESI duong) m/z: 380 ([M+H]").

Vi du tham khao P-C28: Piéu ché 2-{1-(3-clophenyl)-3-[4-(2-

hydroxyetyl)phenyl]-1H-pyrazol-5-y1}-N-(propan-2-yl)axetamit

Bit dau tur hop chat (75mg) thu dugc trong vi du tham khao P-C27, quy trinh
gidng nhu trong vi du tham khao P-A04 duoc ap dung dé tao ra hop chit néu & dé muc
(79mg 14 chét rdn mau vang nhat).

MS (ESI duong) m/z: 398 ([M+H]").

Vi du tham khio P-C29: Diéu ché (2E)-1-(4-bromophenyl)-3-(3-
clophenyl)prop-2-en-1-on

Dung dich MeOH (125ml) chra 3-clobenzaldehyt (3,0g) va 1-(4-
bromophenyl)etanon (4,5g), natri metoxit (1,2g) duge bd sung vao va hdn hop nay
duoc khudy & nhiét do trong phong trong 60 gid. Axit clohydric lodng (0,5M, 125ml)
duoc bd sung vao hdn hop phan mg, va chat ran két tua dugc thu gom bang cach loc
va lam kho dé tao ra hop chit néu ¢ dé muc (6,8¢g la chit rin mau vang nhat).

MS (ESI duong) m/z: 321([M+H]").

Vi du tham khao P-C30: Diéu ché etyl [3-(4-bromophenyl)-5-(3-clophenyl)-
4,5-dihydro-1H-pyrazol-1-yl]axetat
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Dung dich EtOH (70ml) chtra hop chét ¢ cong thuc (4,4g) thu duogc trong vi
du tham khao P-C29 va etyl 2-hydrazinyl axetat hydroclorua (2,2g) dugc gia nhiét
trong diéu kién hoi luu trong 4 gid. Sau khi ¢d hdn hop phan tng nay dudi ap suét
giam, n6 dugc khudy & nhiét dé bén ngoai la 60°C trong 2 gio. Sau khi ¢6 hén hop
phan tng nay dudi ap suit giam, EtOAc dugc bd sung vao cin thu dugce va hdn hop
nay duoc rira bing nude va nude mudi. Sau khi lam kho 16p hitu co bang MgSO,, chit
lam kho duoc loc hét va nudce loc dugce o dudi ap suét giam dé tao ra hop chit néu &
dé muc (5,7g 1a ddu mau vang).

MS (ESI duong) m/z: 421 ([M+H]").

Vi du tham khdo P-C31: Piéu ché etyl [3-(4-bromophenyl)-5-(3-clophenyl)-
1H-pyrazol-1-yl]axetat

@

Dung dich toluen (130ml) chtta hop chét c6 cong thic (5,7g) thu duoc trong vi
du tham khdo P-C30 dugc bd sung 2,3-diclo-5,6-dixyano-p-benzoquinon (5,2g) vao va
hdn hop nay duge khudy & nhiét do bén ngoai 1a 100°C trong mdt gio. Sau khi loc hdn
hop phan tng nay, nuée loc duoc pha lodng bing EtOAc dugc bd sung va rtra bang
nude va nude mudi. Sau khi lam kho 16p hitu co bang MgSO,, chit 1am khé duoc loc
hét va nude loc duoc co dudi ap sut giam; sau d6, cin thu duoc dugc tinh ché béng
sic ky cot silicagel theo tung giai doan (SNAP Cartridge KP-NH; pha dong: n-
Hexan/EtOAc = 90/10 - 70/30; thé tich/thé tich, va SNAP Cartridge HP-Sil 50 g; pha
dong: n-Hexan/EtOAc = 80/20 - 70/30; thé tich/thé tich) d& tao ra hop chét néu & dé
muc (3,6 1a chit rin mau vang nhat).

MS (ESI duong) m/z: 419 ((M+H]").
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Vi du tham khao P-C32: Diéu ché axit [3-(4-bromophenyl)-5-(3-clophenyl)-
1H-pyrazol-1-yl]axetic

HO,_ O

Dung dich THF (40ml) chira hgp chat cé cong thire (3,6g) thu dugc trong vi
du tham khao P-C31, dung dich NaOH (2,5M, 8ml) duoc bd sung vao va hon hop nay
dugc khudy & nhiét do trong phong trong 2 gid. Axit clohydric (2,0M) dugc b sung
vao hon hop phan tmg dé diéu chinh do pH=4 va chiét bang EtOAc. Sau khi lam kho
16p hitu co béng MgSOy, chit lam kho duoc loc hét va nudc loc dugc ¢ dudi ap sut
giam dé tao ra hop chét néu & dé muc (3,3g la chat rin mau vang nhat).

MS (ESI duong) m/z: 391 ([M+H]").

Vi du tham khao P-C33: Diéu ché 2-[3-(4-bromophenyl)-5-(3-clophenyl)-1H-
pyrazol-1-yl]-N-(propan-2-yl)axetamit

Bit dau tir hop chat (3,3g) thu duge trong vi du tham khao P-C32, quy trinh
giéng nhu trong vi du tham khao P-C09 duogc 4p dung dé tao ra hop chit néu & dé muc
(3,1g 1a chat rin khong mau).

MS (ESI duong) m/z: 432 ([M+H]).

Vi du tham khao P-C34: DPiéu ché 2-[5-(3-clophenyl)-3-(4-etenylphenyl)-1H-
pyrazol-1-yl]-N-(propan-2-yl)axetamit
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Bét dau tir hop chét (3,1g) thu dugc trong vi du tham khao P-C33, quy trinh
gidng nhu trong vi du tham khao P-A03 duoc 4p dung dé tao ra hop chat néu & dé muc
(1,3gla chét rdn mau nau nhat).

MS (ESI duong) m/z: 380 ([M+H]").

Vi du tham khiao P-C35: Diéu ché 2-{5-(3-clophenyl)-3-[4-(2-
hydroxyetyl)phenyl]-1H-pyrazol-1-yl}-N-(propan-2-yl)axetamit

H
\]/N O
TN"N
TR

Bit dau tir hop chat (1,3g) thu duogc trong vi du tham khao P-C34, quy trinh
gidng nhu trong vi du tham khao P-A04 duoc ap dung dé tao ra hop chit néu & d& muc
(1,4g 1a chit rin mau vang nhat).

MS (ESI duong) m/z: 398 ([M+H]").

Vi du tham khio P-C36: Diéu ché 4-bromo-N-[2-(3-clophenyl)-2-

OO

Cl
Dung dich CHCI; (24ml) chura 2-aminol-(3-clophenyl)etanon hydroclorua

oxoetyl]benzamit

(2,02) duoc bd sung dung dich NaHCO; bao hoa (48ml) va 4-bromobenzoyl clorua
(3,2g) vao trong diéu kién lam lanh bang nudc da va hdn hop nay duogc khudy trong 2
2i0. Lop hitu co duogc tach va lam kho béng MgSQy,; sau do, chat lam kho duoc loc hét

va nudc loc duge ¢ dudi dp suat giam de tao ra hop chat néu ¢ dé muc (3,2g la chat
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ran khong mau).
MS (ESI duong) m/z: 352 ([M-+H]").
Vi du tham khao P-C37: Piéu ché etyl 3-[(4-bromobenzoyl)amino]-4-(3-

clophenyl)-4-oxobutanoat

O~ O

cl
Dung dich DMF (10ml) chira hop chét ¢6 cong thirc (1,1g) thu dugc trong vi

du tham khao P-C36 dugc bd sung natri hydrua (160mg) vao & -50°C va hdn hop nay
dugc khudy trong 30 phat; sau do, etyl este cua axit 2-bromoaxetic (0,39ml) duoc bd
sung vao va hdon hgp nay duogc khudy trong 30 phut trong diéu kién lam lanh bing
nuéc da. Sau khi b6 sung nudce vao hdn hop phan g, né dugc pha lodng bang EtOAc
duogc bo sung. Lép hitu co duoc tach va sau do ria bang nudc mudi. Sau khi lam kho
16p hitu co bé'lng MgSOy, chat 1am kho duoc loc hét va nuéde loc duoc ¢ dudi ap suét
giam; cin thu duoc duoc tinh ché bang sic ky cot silicagel theo ting giai doan (SNAP
Cartridge HP-Sil; pha dong: n-Hexan/EtOAc/CHCl; = 80/20/3 - 70/30/3; thé tich/thé
tich/thé tich) dé tao ra hop chat néu & dé muc (460mg 1a dau mau vang).

MS (ESI duong) m/z: 438 ([M+H]").

Vi du tham khao P-C38: Diéu ché etyl [2-(4-bromophenyl)-5-(3-clophenyl)-

1,3-oxazol-4-yl]axetat

Dung dich DMF (10ml) chira hgp chat c6 cong thie (460mg) thu dugc trong
vi du tham khao P-C37 dugc b6 sung phospho oxyclorua (0,39ml) vao trong diéu kién

lam lanh bang nudc d4 va hdn hop nay duoc khudy trong 4 gio. Hon hop phan tng nay

dugc bo sung vao hon hop cia EtOAc va nude. Lop hitu co duoc tach va sau d6 ria

-109-



23179

bang nudc mudi. Sau khi lam khé 16p hitu co bang MgSO,, chét 1am khd duoc loc hét
va nudc loc duge c¢6 dudi ap suét giam dé tao ra hop chit néu & dé muc (441mg la chét
ran mau vang nhat).

MS (ESI duong) m/z: 420 ([M+H]").

Vi du tham khao P-C39: Diéu ché axit [2-(4-bromophenyl)-5-(3-clophenyl)-

1,3-oxazol-4-yl]axetic

Bit ddu tir hop chit (3,2g) thu duoc trong vi du tham khao P-C38, quy trinh
giéng nhu trong vi du tham khao P-C32 duoc 4p dung dé tao ra hop chét néu & dé muc
(3,0g 1a chit rdn mau vang nhat).

MS (ESI duong) m/z: 392 ([M+H]").

Vi du tham khao P-C40: Piéu ché 2-[2-(4-bromophenyl)-5-(3-clophenyl)-1,3-
oxazol-4-yl]-N-(propan-2-yl)axetamit

Bit dau tu hop chét (3,0g) thu dugc trong vi du tham khao P-C39, quy trinh
gidng nhu trong vi du tham khao P-C09 duoc &p dung dé tao ra hop chat néu & dé muc
(2,3g 1 chét ran khong mau).

MS (ESI duong) m/z: 433 ([M+H]").

Vi du tham khao P-C41: Diéu ché 2-[5-(3-clophenyl)-2-(4-etenylphenyl)-1,3-
oxazol-4-yl]-N-(propan-2-yl)axetamit
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Bit dau tir hop chit (2,3g) thu dwoc trong vi du tham khao P-C40, quy trinh
gidng nhu trong vi du tham khao P-A03 dugc 4p dung dé tao ra hop chét néu & dé& muc
(1,3g 1a chat rin mau niu nhat).

MS (ESI duong) m/z: 381 ([M+H]).

Vi du tham khao P-C42: Didu ché 2-{5-(3-clophenyl)-2-[4-(2-
hydroxyetyl)phenyl]-1,3-oxazol-4-yl}-N-(propan-2-yl)axetamit

Bit dau tir hop chat (1,3g) thu dugce trong vi du tham khao P-C41, quy trinh
gidng nhu trong vi du tham khao P-A04 duoc ap dung dé tao ra hop chit néu & dé muc
(1,3g la chit ran mau vang nhat).

MS (ESI duong) m/z: 399 ([M+H]").

Vi du tham khao P-C43: Piéu ché metyl 4-(3-clophenyl)-4-hydroxybut-2-

ynoat

Dung dich THF (100ml) chtra metyl propargylat (3,6g), n-BuLi (2,7M, 16ml)
dugc bd sung vao ¢ -78°C va sau khi khudy hdn hop nay trong 30 phut, dung dich
THF (20ml) chtra 3-clobenzaldehyt (4,0g) duge bd sung vao ting giot. Sau khi khudy
1 gio, axit axetic (20ml) duge bd sung vao va sau d6 hdn hop phan ung nay dugc rira

bang nudc. Sau khi chiét 16p nude bang EtOAc, 16p hitu co thu gom duoc rira bang
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dung dich NaHCO; bdo hoa va nuéec mudi. Sau khi 1am khé 16p hitu co bing MgSO.,
chat 1am kho duoc loc hét va nude loc duoc ¢d dudi ap suét giam; can thu duogc duogc
tinh ché bang sic ky cot silicagel (SNAP Cartridge HP-Sil; pha dong: n-Hexan/EtOAc
=90/10 - 70/30; thé tich/thé tich) dé tao ra hop chit néu & dé muc (4,6g 1a diu mau do
nhat).

'H NMR (600 MHz, CLOROFOM-d) & (ppm) ; 2,43 - 2,52 (1 H, m) 3,79 (3
H,s)5,55(1 H,d, J=6,4 Hz) 7,29 - 7,35 (2 H, m) 7,36 - 7,42 (1 H, m) 7,47 - 7,57 (1 H,
m).

Vi du tham khao P-C44: Piéu ché metyl [4-(3-clophenyl)-2-(4-iodophenyl)-

1,3-oxazol-5-yl]axetat

eV

Hon hop cua hop chét ¢6 cong thtrc (4,4g) thu dugc trong vi du tham khao P-
C43 va 4-iodobenzonitrile (4,5g) dugc bo sung axit sulfuric dic (2,1ml) vao trong diéu
kién lam lanh bing nude da va hdn hop nay dugc khudy & nhiét do trong phong trong
3 gio. Sau khi bd sung CHCl; vao hon hop phan timg, n6 duge rira bang nude va nude
mudi. Sau khi lam khé 16p hitu co bang MgSOy, chat 1am khé duoc loc hét va nude
loc dugc ¢ dudi ap suét giam; cin thu dugc duoc tinh ché béng sAc ky cot silicagel
(SNAP Cartridge HP-Sil; pha dong: n-Hexan/EtOAc = 95/5 - 80/20; thé tich/thé tich)
dé tao ra hop chit néu & d& muc (2,3gla dau mau do nhat).

MS (ESI duong) m/z: 454 ([M+H]").

Vi du tham khao P-C45: Diéu ché axit [4-(3-clophenyl)-2-(4-iodophenyl)-1,3-

oxazol-5-yl]axetic

o S0

Bit dau tir hop chét (3,5g) thu duogc trong vi du tham khao P-C44, quy trinh
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gidng nhu trong vi du tham khao P-C32 duoc 4p dung dé tao ra hop chét néu & dé muc
(3,3g 1a chét rin mau vang nhat).

MS (ESI duong) m/z: 440 ([M-+H]").

Vi du tham khao P-C46: Diéu ché 3-clophenyl)-2-(4-iodophenyl)-1,3-oxazol-

S-yl]-N-(propan-2-yl)axetamit

o]
Cl N

Bat dau tir hop chét (3.,3g) thu dugc trong vi du tham khao P-C45, quy trinh
gidng nhu trong vi du tham khao P-C09 dugc ap dung dé tao ra hop chét néu & dé muc
(3,1g 1a chét ran khong mau).

MS (ESI duong) m/z: 481 ([M+H]").

Vi du tham khao P-C47: Piéu ché 2-[4-(3-clophenyl)-2-(4-etenylphenyl)-1,3-
oxazol-5-yl]-N-(propan-2-yl)axetamit

i (o~ )7

Bit ddu tir hop chét (3,1g) thu duge trong vi du tham khao P-C46, quy trinh
gidng nhu trong vi du tham khao P-A03 dugc ap dung dé tao ra hop chit néu & dé muc
(1,6g la chét ran mau ndu nhat).

MS (ESI duong) m/z: 381 ([M+H]").

Vi du tham khao P-C48: PDiéu ché 2-{4-(3-clophenyl)-2-[4-(2-
hydroxyetyl)phenyl]-1,3-oxazol-5-yl}-N-(propan-2-yl)axetamit

YN 0 Q OH
poravod
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Bit dau tr hop chat (1,6g) thu duoc trong vi du tham khao P-C47, quy trinh
gidng nhu trong vi du tham khao P-A04 dugc ap dung dé tao ra hop chét néu ¢ dé muc
(1,7g 1a chit rin mau vang nhat).

MS (ESI duong) m/z: 399 ([M-+H]").

Vi du tham khao P-C49: Piéu ché metyl 3-clo3-(3-clophenyl)-2-oxopropanoat

Dung dich tert-butyl metyl ete (70ml) chtra 3-clobenzaldehyt (10g) va metyl
3,3-diclo-2-oxopropanoat (9,6ml) duoc bd sung natri metoxit (4,8g) vao trong diéu
kién lam lanh bang nudc da va hdn hop nay dugc khudy & 70°C trong 17 gi0. Sau khi
b6 sung EtOAc vao hdn hop phan g, n6 duge rira bang nude va nude mudi. Sau khi
lam kho 16p hitu co bé‘mg MgSO,, chit lam kho duoc loc hét va nude loc duoc ¢6 dudi
ap suat giam dé tao ra hop chét néu & dé muc (1 8g 1a ddu mau nau).

MS (ESI am) m/z: 245 ([M-H]").

Vi du tham khdo P-C50: Piéu ché metyl 2-(4-bromophenyl)-5-(3-clophenyl)-

1,3-thiazol-4-carboxylat

Dung dich MeOH (150ml) chtra hgp chét ¢6 cong thirc (7,0g) thu dugc trong
vi du tham khao P-C49 duoc bd sung 4-bromobenzothioamit (6,1g) vao va hdn hop
nay duge khudy & 70°C trong 2 gio. Sau khi dé hdn hop ngudi, chit ran két tua duoc
thu gom bang céch loc dé tao ra hop chét néu & dé muc (4,9g 14 chét rin khong mau).

MS (ESI duong) m/z: 408 ([M+H]").

Vi du tham khao P-C51: Pidu ché axit 2-(4-bromophenyl)-5-(3-clophenyl)-

1,3-thiazol-4-carboxylic
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Bit dau tir hop chit (4,9g) thu dugc trong vi du tham khao P-C50, quy trinh
gié)ng nhu trong vi du tham khdo P-C32 duoc ap dung dé tao ra hop chit néu & dé muc
(4,7g 1a chit rin mau vang nhat).

MS (ESI duong) m/z: 394 ([M+H]").

Vi du tham khao P-C52: Diéu ché axit [2-(4-bromophenyl)-5-(3-clophenyl)-
1,3-thiazol-4-yl]axetic

N
5O
Cl S

Bit dau tir hop chét (210mg) thu dugc trong vi du tham khao P-C51, quy trinh
gibng nhu trong vi du tham khao P-C23 dugc ap dung dé tao ra hop chit néu & dé muc
(220mg 1a chit rdn mau ndu nhat).

MS (ESI duong) m/z: 408 ([M+H]").

Vi du tham khao P-C53: Diéu ché 2-[2-(4-bromophenyl)-5-(3-clophenyl)-1,3-
thiazol-4-yl]-N-(propan-2-yl)axetamit

Bit dau tir hop chét (220mg) thu dugc trong vi du tham khao P-C52, quy trinh
gidng nhu trong vi du tham khao P-C09 duoc ap dung dé tao ra hop chit néu & dé muc
(85mg la chat rin mau vang nhat).

MS (ESI duong) m/z: 449 ([M-+H]).

Vi du tham khao P-C54: Piéu ché 2-[5-(3-clophenyl)-2-(4-etenylphenyl)-1,3-
thiazol-4-yl]-N-(propan-2-yl)axetamit
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e J-O

Bit dau tir hop chat (1,9g) thu dugc trong vi du tham khao P-C53, quy trinh
gidng nhu trong vi du tham khao P-A03 dugc ap dung dé tao ra hop chét néu & dé muc
(820mg la chat rin mau vang nhat).

MS (ESI duong) m/z: 397 ([M+H]").

Vi du tham khao P-C55: Pidu ché 2-{5-(3-clophenyl)-2-[4-(2-
hydroxyetyl)phenyl]-1,3-thiazol-4-yl}-N-(propan-2-yl)axetamit

H
\l)'o
N H
B
cl s

Bit dau tur hop chét (820mg) thu duogc trong vi du tham khao P-C54, quy trinh
gidng nhu trong vi du tham khao P-A04 dugc ap dung dé tao ra hop chit néu & dé muc
(830mg la chit rdn mau vang nhat).

MS (ESI duong) m/z: 415 ([M+H]").

Vi du tham khdo P-C56: Pidu ché metyl 2-(3-bromophenyl)-5-(3-
clophenyl)thiazol-4-carboxylat

Bit dau tir hop chit (7,0g) thu dugc trong vi du tham khao P-C49 va 3-
bromobenzothioamit (4,9¢), quy trinh gidng nhu trong vi du tham khao P-C50 duoc ap
dung dé tao ra hop chat néu & dé muc (4,1 g 14 chat ran khong mau).

MS (ESI duong) m/z: 408 ([M+H]").

Vi du tham khio P-C57: Diéu ché axit 2-(3-bromophenyl)-5-(3-
clophenyl)thiazol-4-carboxylic
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Bit dau tir hop chat (4,1g) thu dwoc trong vi du tham khao P-C56, quy trinh
giéng nhu trong vi du tham khao P-C32 dugc ap dung dé tao ra hop chét néu & dé muc
(3,9¢ 1 chét rin mau vang nhat).

MS (ESI duong) m/z: 394 ([M+H]").

Vi du tham khio P-C58: Diéu ché axit 2-(2-(3-bromophenyl)-5-(3-
clophenyl)thiazol-4-yl)axetic

N
| N
Ci 8

Bit dau tur hop chét (3.9g) thu dugc trong vi du tham khao P-C57, quy trinh
giéng nhu trong vi du tham khao P-C23 dugc ap dung dé tao ra hop chét néu ¢ dé muc
(4,1gla chit rin mau nau nhat).

MS (ESI duong) m/z: 408 ([M+H]").

Vi du tham khao P-C59: Diéu ché 2-(2-(3-bromophenyl)-5-(3-
clophenyl)thiazol-4-yl)-N-isopropylaxetamit

| Bit dau tir hop chét (4,1g) thu dugc trong vi du tham khao P-C58, quy trinh
giébng nhu trong vi du tham khao P-C09 duoc ap dung dé tao ra hop chat néu ¢ d& muc
(2,3g 1a chit rdn mau vang nhat).
MS (ESI duong) m/z: 449 ([M+H]").
Vi du tham khio P-C60: Diéu ché 2-(5-(3-clophenyl)-2-(3-
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vinylphenyl)thiazol-4-yl)-N-isopropylaxetamit

\rN 0
N
B

ci s

Bat dau tu hop chat (2,3 g) thu dugc trong vi du tham khao P-C59, quy trinh
gidng nhu trong vi du tham khao P-A03 duogc ap dung dé tao ra hop chét néu ¢ d& muc
(650mg 14 chit rin mau vang nhat).

MS (ESI duong) m/z: 397 ([M+H]").

Vi du tham khio P-C61: Diéu ché 2-(5-(3-clophenyl)-2-(3-(2-
hydroxyetyl)phenyl)thiazol-4-yl)-N-isopropylaxetamit

\rN o
N OH

| N\

cl s

Bit dau tir hop chit (650mg) thu dugc trong vi du tham khao P-C60, quy trinh
gidng nhu trong vi du tham khao P-A04 dugc ap dung dé tao ra hop chat néu & dé muc
(660mg la chat rin mau vang nhat).

MS (ESI duong) m/z: 415 ([M+H]").

Vi du  tham  khio  P-C62: Diéu ché  4-2-{[tert-
butyl(diphenyl)silyl]Joxy}etyl)anilin

- OTBDPS

Dung dich DMF (15ml) chtta 2-(4-aminophenyl)etanol (1,0g) va iPr2NEt
(1,5ml) dugc bd sung tert-butyl(clo)diphenylsilan (2,1ml) vao va hdén hop nay duogc
khudy & nhiét d6 trong phong trong 17 gio. Sau khi bd sung EtOAc vao hdn hop phan
tng, hdn hop nay dugc rira bing nudc va nude mudi. Sau khi lam kho 16p hitu co bang
MgSO,, chit lam kho duoc loc hét va nude loc dugc c¢o dudi ap suét gidm; can thu

duoc duge tinh ché bang sic ky cot silicagel (SNAP Cartridge HP-Sil; pha dong: n-

-118-



23179

Hexan/EtOAc = 90/10 - 70/30; thé tich/thé tich) dé tao ra hop chit néu & dé muc (2,1g
la ddu mau vang).

MS (ESI duong) m/z: 376 ([M+H]").

Vi du tham khao P-C63: Diéu ché 3-bromol-[4-(2-{[tert-
butyl(diphenyl)silyl]oxy } etyl)phenyl]- 1 H-pyrol-2,5-dion

O
CTBDPS
O
Br
O

Dung dich axit axetic (45ml) ch@a hop chét c6 cong thuc (5,0g) thu duoc
trong vi du tham khao P-C62 duogc bd sung 3-bromofuran-2,5-dion (2,6g) vao va hon
hop nay dugc khudy & 80°C trong 4 git. Hon hop phan ung nay duogc b dudi ap suét
giam va cin thu duogc dugc tinh ché bé‘tng sdc ky cot silicagel (SNAP Cartridge HP-Sil;
pha dong: n-Hexan/EtOAc = 95/5 - 85/15; thé tich/thé tich) dé tao ra hop chét néu & dé
muc (4,5g 12 ddu mau nau nhat).

MS (ESI duong) m/z: 534, 536 ([M+H]").

Vi du tham khao P-C64: Diéu ché tributyl(3-clophenyl)stanan

ey

Dung dich THF (0,5M, 30ml) chtra (3-clophenyl)magie bromua dugc bo sung
tributyl thiéc clorua (4,3ml) vao trong diéu kién lam lanh bang nudc d4 va hdn hop
nay duogc khudy & nhiét do trong phong trong 5 gio. Dung dich amoni clorua bao hoa
va EtOAc dugc bd sung vao hdn hop phéan ung, va 16p hitu co dugc tach. Sau khi lam
kho 16p hitu co thu dugce béng MgSO,, chat lam kho duoc loc hét va nuée loc duoc co
du6i ap suit giam; cin thu duoc duge tinh ché bang sic ky cot silicagel (SNAP
Cartridge HP-Sil; pha dong: n-Hexan) dé tao ra hop chit néu & dé muc (5,6g 1 dau
khong mau).

I1H NMR (600 MHz, CLOROFOM-d) 8 (ppm) ;0,82 - 0,92 (34 H, m), 0,97 -
1,13 (24 H, m), 1,32 (24 H, dq, J=14,7, 7,4 Hz), 1,43 - 1,63 (27 H, m), 7,20 - 7,27 (12
H, m), 7,28 - 7,32 (3 H, m), 7,39 (3 H, d, ]=2,1 Hz)
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Vi du tham khao P-C65: Diéu ché 1-[4-(2-{[tert-

butyl(diphenyl)silyl]oxy} etyl)phenyl]-3-(3-clophenyl)-1H-pyrol-2,5-dion

0
OTBDPS
A
Cl
O

Dung dich dioxan (18ml) chira hop chét co cong thure (2,0g) thu dugc trong vi
du tham khao P-C63 va hop chit c6 cong thire (2,3g) thu dugc trong vi du tham khao
P-C64 dugc bd sung Pd(PPhs), (430mg) vao va hon hop nay duoc khudy & 100°C
trong 17 gio. Sau khi loc hdn hop phan mg nay nho Celite (nhin hiéu da duoc ding
ky), nuéc loc dugce pha loang béng tEtOAc dugc bd sung; sau do, 16p hitu co dugc rira
béng nude va nude mudi va 1am kho béng MgSOy; sau do, chat 1am kho dugc loc hét
va nudc loc dugce cd dudi ap suét giam. Can thu duoc dugc tinh ché béng sic ky cot
silicagel (SNAP Cartridge HP-Sil; pha dong: n-Hexan/EtOAc = 90/10 - 70/30; thé
tich/thé tich) dé tao ra hop chat néu & dé muc (1,0g 12 ddu mau dé nhat).

MS (ESI duong) m/z: 588 ([M+Na]").

Vi du  tham  khao  P-C66:  Diéu  ché  1-[4-(2-{[tert-
butyl(diphenyl)silyl]oxy } etyl)phenyl]-3-clo-4-(3-clophenyl)-1H-pyrol-2,5-dion

Dung dich thionyl clorua (8,0ml) chira hop chét c6 cong thirc (900mg) thu
duoc trong vi du tham khao P-C65 duoc bd sung pyridin (0,26ml) vao va hdn hop nay
duge khudy & 60°C trong mét gid. Sau khi ¢o hdn hop phan (mg nay dudi ap suét
gidm, toluen duogc bd sung vao va chét khong hoa tan dugc loc hét, voi nuéce loc thu
dugc dugce co dudi ap suét giam. Can thu duoc duge tinh ché béng sdc ky cot silicagel
(SNAP Cartridge HP-Sil; pha dong: n-Hexan/EtOAc = 90/10 - 80/20; thé tich/thé tich)
dé tao ra hop chit néu & dé& muc (63 Omg la san phdm v dinh hinh mau vang nhat).

MS (ESI duong) m/z: 622 ([M+Na]").
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Vi du tham khao P-C67: Diéu ché di-tert-butyl {1-[4-(2-{[tert-
butyl(diphenyl)silyl]oxy } etyl)phenyl]-4-(3-clophenyl)-2,5-dioxo-2,5-dihydro-1H-
pyrol-3-yl}propandioat

Dung dich THF (5,0ml) ch@ra di-tert-butyl malonat (480mg) dugc bd sung
natri hydrua (8§8mg) vao trong diéu kién 1am lanh bang nudc da va hdn hop nay duoc
khudy trong 30 phut; sau d6, dung dich THF solution (5,0ml) chira hop chét co cong
thire (630mg) thu dugc trong vi du tham khao P-C66 duoc bd sung vao timg giot. Sau
khi khudy 1 gio & nhiét do trong phong, CHCl; va nude duge bd sung vao hdn hop
phan tng. Lép hitu co duoc tach va lam kho bing MgSO,; sau do6, chit lam kho duge
loc hét va nudce loc duge cd dudi ap suét giam. Can thu dugc duogc tinh ché béng sic
ky cot silicagel (SNAP Cartridge HP-Sil; pha dong: n-Hexan/EtOAc = 90/10 - 80/20;
thé tich/thé tich) dé tao ra hop chit néu & dé muc (770mg la diu mau vang).

MS (ESI am) m/z: 778([M-H]J).

Vi du tham khao P-C68: Didu ché axit {4-(3-clophenyl)-1-[4-(2-
hydroxyetyl)phenyl]-2,5-dioxo-2,5-dihydro-1H-pyrol-3-yl} axetic

Dung dich CHCI; (4,50ml) chura hgp chét co cong thic (669mg) thu duoc
trong vi du tham khao P-C67, axit trifloaxetic (4,50ml) duoc bd sung vao va hon hop
nay duoc khudy ¢ nhiét do trong phong trong 17 gi. Hon hop phan tng nay dugc co
dé tao ra hop chéit néu & dé& muc 1a san phém tho (535mg 1a diu mau vang).

MS (ESI duong) m/z: 386 ((M+H]").

Vi du tham khao P-C69: Diéu ché 2-{4-(3-clophenyl)-1-[4-(2-
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hydroxyetyl)phenyl]-2,5-dioxo-2,5-dihydro-1H-pyrol-3-yl}-N-(propan-2-yl)axetamit

Bit dau tir hgp chit (49mg) thu dugc trong vi du tham khao P-C68, quy trinh
giéng nhu trong vi du tham khao P-C09 dugc ap dung dé tao ra hop chét néu & dé muc
(16mg 14 dau mau vang).

MS (ESI dwong) m/z: 427([M+H]").

Vi du tham khio P-C70: Piéu ché 2-[(4-bromophenyl)amino]-1-(3-

clophenyl)etanon

SBr
Huyén phit MeCN (30ml) chira 3-clophenaxyl bromua (3,0g), 4-bromoanilin

(2,2g) va NaHCO; (1,1g) duge khudy dau tién & nhiét do trong phong trong 14 gio, sau
d6 & nhiét dd bén ngoai 1a 60°C trong 4 gid. Sau khi dé hdn hop phan tng ngudi, nude
va EtOAc duoc bd sung vao dé tach pha, sau do rira bing nudc mudi. L&p nudce duge
chiét bing EtOAc hai lan va 16p hitu co duge 1am kho bing Na,SO,; sau dé6, chit lam
khé duoc loc hét va nudce loc duoc ¢d dudi ap suit giam. Chét ran thu duoc duoc bd
sung n-Hexan vao va hdn hop nay dugc khudy & nhiét do bén ngoai 1a 60°C trong mot
gio. Sau khi dé hdn hop ngudi, chit rin duoc thu gom bang cach loc va lam kho dé tao
ra hop chét néu ¢ dé muc (3,5gla chit rin mau nau nhat).

MS (ESI dwong) m/z: 324, 326 ([M+H]").

Vi du tham khao P-C71: Diéu ché 1-(4-bromophenyl)-4-(3-clophenyl)-1,3-
dihydro-2H-imidazol-2-on
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Hop chét c6 cong thuc (4,1g) thu duge trong vi du tham khao P-C70 va kali
xyanua (17g) dugc bd sung axit axetic (115ml) vao va hdn hop nay duoc khudy &
nhiét do bén ngoai 1a 60°C trong 2 gid. Sau khi dé hdn hop phan ung ngudi, nudc
duoc bd sung vao va chét rin thu dugce dugc thu hdi bé‘mg cach loc va lam kho dé tao
ra hop chét néu & dé muc (4,8g 1a chit rin khong mau).

MS (ESI duong) m/z: 351 ([M+H]").

Vi du tham khao P-C72: Diéu ché 2-[3-(4-bromophenyl)-5-(3-clophenyl)-2-
0x0-2,3-dihydro-1H-imidazol-1-yl]-N-(propan-2-yl)axetamit

\F‘Q

’)v oy

Bit dau tir hop chat (1,7g) thu duoc trong vi du tham khao P-C71, quy trinh
giéng nhu trong vi du tham khao P-A02 duoc ap dung dé tao ra hop chit néu & dé muc
(1,7g 1a chét rin mau nau nhat).

MS (ESI duong) m/z: 448, 450 ([M+H]).

Vi du tham khao P-C73: Diéu ché 2-[5-(3-clophenyl)-3-(4-etenylphenyl)-2-
0x0-2,3-dihydro-1H-imidazol-1-yl]-N-(propan-2-yl)axetamit

H
N0
N’QN /
Cl@)%/
Bat dau tir hop chit (1,7g) thu duoc trong vi du tham khao P-C72, quy trinh

gidng nhu trong vi du tham khao P-A03 duoc ap dung dé tao ra hop chit néu & dé muc

(0,69¢g 1a chit rdn mau nau nhat).
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MS (ESI duong) m/z: 396 ([M+H]").
Vi du tham khio P-C74: Diéu ché 2-{5-(3-clophenyl)-3-[4-(2-

hydroxyetyl)phenyl]-2-ox0-2,3-dihydro-1H-imidazol-1-yl}-N-(propan-2-yl)axetamit

H
N __o
\l/ \f o
n4 C /—OH
Bit dau tir hop chét (0,69g) thu duogc trong vi du tham khao P-C73, quy trinh
gidng nhu trong vi du tham khao P-A04 duogc 4p dung dé tao ra hop chét néu ¢ d& muc
(0,24¢g 14 chit rdn mau nau nhat).
MS (ESI duong) m/z: 414 ([M+H]").

Vi du tham khao P-C75: Diéu ché (1E)-1-(3-clophenyl)-1-

(hydroxyimino)propan-2-on

Dung dich chira 3-clophenylaxeton (5,0g) trong EtOH (100ml) dugc bd sung
dung dich 20% natri etoxit-EtOH (14ml) vao va trong diéu kién lam lanh bang nudc
da, isoamyl nitrit (5,9ml) duoc b sung tir tir vao va hdn hop nay dugc khudy trong 2
gidr trong diédu kién lam lanh bang nudc da. Dietyl ete va nuéc duogc bd sung vao hdn
hop phan ting dé tich pha. Sau khi diéu chinh 16p nuée dén do pH=3 bing dung dich
axit clohydric 1M, chiét bang EtOAc, sau do rira bang nudc mudi. Sau khi lam kho 16p
hitu co béng Na,SO,, chit lam kho duoc loc hét va nuéde loc dugce c6 dudi ap suét
giam. Cn thu dugc dugc tinh ché bang sic ky cot (SNAP Cartridge KP-NH 55 g; pha
dong: CHCIl/MeOH = 100/0 - 95/5; thé tich/thé tich) dé tao ra hop chét néu & dé muc
(4,2¢g 1a chét ran khong mau).

MS (ESI am) m/z: 196 ([M-H]").

Vi du tham khao P-C76: Piéu ché 1,3,5-tris(4-bromophenyl)-1,3,5-triazinan
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4-bromoanilin (5,0g) va paraformaldehyt (1,2g) duogc b sung toluen (50ml)
vao va hdn hop nay duoc khudy ¢ nhiét do bén ngoai 1a 110°C trong 2 gid. Sau khi dé
hdn hgp phan tng ngudi, né duge cd dudi ap suat giam. Sau khi b6 sung EtOAc va gia
nhiét trong diéu kién hoi luu trong 30 phuat, hdn hop phan ung nay duoc dé ngudi va
chit ran thu duoc duogc thu gom béng cach loc va lam kho dé tao ra hop chit néu ¢ dé
muc (1,8g 13 chét rin khong mau). Nudce cai duoc co dudi 4p sudt giam va sau khi bd
sung dung mdi hdn hop hexan/EtOAc (6/1; thé tich/thé tich), hdn hop nay dugc khudy
& 60°C trong 30 phut; sau d6, hdn hop phan tmg nay dugc dé ngudi va khudy & nhiét
do trong phong trong 16 gio. Chét ran thu duoc duge thu hdi bing cach loc va lam kho
dé tao ra hop chat néu & dé muc (2,2gla chit rin khong mau).

MS (ESI dwong) m/z: 550, 552 ([M+H]").

Vi du tham khao P-C77: Diéu ché 1-(4-bromophenyl)-4-(3-clophenyl)-5-
metyl-1,3-dihydro-2H-imidazol-2-on

Cl

A
HNN O Br
~

Hop chét ¢co cong thire (2,0g) thu duoc trong vi du tham khao P-C75 ciing nhu
hop chét ¢ cong thirc (1,9g) thu duoc trong vi du tham khao P-C76 duoc bd sung
EtOH (60ml) vao va hdn hop nay dugc khudy & nhiét do bén ngoai 1a 100°C trong 16
gio. Sau khi dé hdn hop ngudi, hdn hop nay duge c¢d dudi ap suat giam va EtOH
(15ml) dugc bd sung vao, sau do khudy hdn hop nay & nhiét do bén ngoai la 100°C
trong 30 gio. Sau khi dé hdn hop ngudi, chét ran thu duoc dugc thu hdi béng cach loc,
raa béng EtOH lanh, va lam kho dé tao ra hop chat néu & dé muc (1,4g la chét rin

khong mau).
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MS (ESI duong) m/z: 363 ([M+H]").
Vi du tham khao P-C78: Piéu ché 2-[3-(4-bromophenyl)-5-(3-clophenyl)-4-
metyl-2-0x0-2,3-dihydro-1H-imidazol-1-yl|-N-(propan-2-yl)axetamit

T4

Bit dau tir hop chét (0,70g) thu dugc trong vi du tham khao P-C77, quy trinh
giéng nhu trong vi du tham khao P-A02 dugc ap dung dé tao ra hop chit néu & d& muc
(0,94¢ la chit rin mau niu nhat).

MS (ESI duong) m/z: 462, 464 ([M+H]").

Vi du tham khao P-C79: Diéu ché 2-[5-(3-clophenyl)-3-(4-etenylphenyl)-4-
metyl-2-0x0-2,3-dihydro-1H-imidazol-1-yl]-N-(propan-2-yl)axetamit

&

Bat dau tr hop chét (0,42¢g) thu dugc trong vi du tham khao P-C78, quy trinh
gidng nhu trong vi du tham khao P-A03 duoc ap dung dé tao ra hop chit néu ¢ dé muc
(0,29g 14 chit rin mau niu nhat).

MS (ESI duong) m/z: 410 ((M+H]").

Vi du tham khio P-C80: Diéu ché 2-{5-(3-clophenyl)-3-[4-(2-
hydroxyetyl)phenyl]-4-metyl-2-0x0-2,3-dihydro-1H-imidazol-1-y1}-N-(propan-2-

yl)axetamit

) \@:[)N:é” _@_ﬂm
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Bit dau tir hop chét (0,29g) thu dugc trong vi du tham khao P-C79, quy trinh
gidng nhu trong vi du tham khao P-A04 dugc ap dung dé tao ra hop chit néu & dé muc
(0,11g 12 chét ran khong mau).

MS (ESI duong) m/z: 428 ([M+H]").

Vi dy tham khao P-C81: Diéu ché 4-bromo-N'-(3-clophenyl)benzohydrazit

o]
Cl.__ -
H
Br

Dung dich CHCI; (80ml) chtra (3-clophenyl)hydrazin hydroclorua (5,0g) va

=L

Et;N (8,6ml) duoc bd sung huyén phu CHCI; (40ml) chta 4-bromobenzoyl clorua
(6,1g) vao dudi bé nudc da va hdn hop nay duge khudy qua dém & nhiét do trong
phong. Nuéc (100ml) va dun dich NaHCO5 bdo hoa (30ml) duge bd sung vao hdn hop
phan tng trong bé nudc da va sau khi tach 16p hitu co, 16p nuéc duoc chiét hai lan
bang CHCls. Lép hitu co duoc thu gom va ¢ dudi ap suit giam. Can thu duoc duoc
rira bang IPE (80ml) két hop v6i khudy va dugc thu hdi bang cach loc dé tao ra hop
chit néu & dé muc (6,3g 1a chit rin mau hdng nhat).

MS (ESI dwong) m/z: 327 ([M+H]").

Vi du tham khao P-C82: Diéu ché 4-bromo-N-(3-

clophenyl)benzencarbohydrazonoyl clorua

Huyén phit MeCN (40ml) chira hop chét c6 cong thtre (2,0g) thu dugc trong vi
du tham khao P-C81 dugc bd sung triphenylphosphin (1,9g) va cacbon tetraclorua
(1,1g) vao va hon hop nay duge khudy qua dém & nhiét d6 trong phong. Sau khi gia
nhiét hdn hop phan Gng nay dén 40°C, hdn hop nay dugc dé ngudi va sau khi bd sung
triphenylphosphin (1,6g) va cacbon tetraclorua (0,6ml), hon hop nay dugc khudy &
nhiét do trong phong trong 24 gid. Hon hop phan tmg nay duge cd dudi ap suit giam

va can thu duoc duoc tinh ché béng sic ky cot silicagel (SNAP Cartridge HP-Sil 50g;
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pha dong: n-Hexan/EtOAc = 95/5 - 80/20; thé tich/thé tich) dé tao ra hop chit néu & dé
muc (1,9g 1a chat rin khong mau).

MS (ESI am) m/z: 341, 343 ([M-H]).

Vi dy tham khao P-C83: DPiéu ché 2-[3-(4-bromophenyl)-1-(3-clophenyl)-1H-
1,2,4-triazol-5-yl]-N-(propan-2-yl)axetamit

N
A
=N
cl\©/N~N/>—©_Br

Huyén phit MeCN (55ml) chita hop chit c¢6 cong thic (1,1g) thu dugc trong vi
du tham khao P-C82 dugc bd sung Et;N (1,1ml) va 3-amino-N-(propan-2-
yl)propanamit hydroclorua (0,64g) vao va hén hop nay duoc khudy & nhiét do trong
phong trong 3 gid. Hon hop phan tng nay duoc cd dudi ap sudt giam va sau khi bd
sung MeCN (50ml) va bac cacbonat (1,3g) vao cin thu duoc, hdn hop nay duoc khudy
két hop véi chan anh sang, dau tién & 50°C trong 4 gid, sau d6 & 60°C trong 4 gio. Sau
khi dé hdn hop ngudi, bac cacbonat (0,44g) duge bd sung vao va hdn hop nay duoc
khudy & 60°C trong 4 gio. Sau khi dé hdn hop phan ung ngudi, hdn hop nay duge cb
dudi ap suét giam; sau do, cin thu duoc duogc tinh ché bing sic ky cot silicagel (SNAP
Cartridge HP-Sil 25g; pha dong: n-Hexan/EtOAc = 88/12 - 0/100; thé tich/thé tich va
hop chét thu dugc duge rira bang IPE; chit rin dugc thu gom bang cach loc dé tao ra
hop chit néu & dé muc (990mg 1a chét rin khong mau).

MS (ESI duong) m/z: 433 ([M+H]").

Vi du tham khao P-C84: Diéu ché 2-[1-(3-clophenyl)-3-(4-etenylphenyl)-1H-
1,2,4-triazol-5-yl]-N-(propan-2-yl)axetamit

H

N_ O
Yﬁ(n
‘
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Bét dau tir hop chét (282mg) thu duoc trong vi du tham khao P-C83, quy trinh
gidng nhu trong vi du tham khao P-A03 duoc 4p dung dé tao ra hop chat néu & dé muc
(65mg 1a chét ran khong mau).

MS (ESI duong) m/z: 381 ([M+H]").

Vi du tham khao P-C85: Piéu ché 2-{1-(3-clophenyl)-3-[4-(2-
hydroxyetyl)phenyl]-1H-1,2,4-triazol-5-yl}-N-(propan-2-yl)axetamit

Y H
Yo

Bit dau tir hop chit (65mg) thu duge trong vi du tham khao P-C84, quy trinh
giéng nhu trong vi du tham khdo P-A04 dugc ap dung dé tao ra hop chit néu & dé muc
(57mg 14 chét rin khong mau).

MS (ESI duong) m/z: 399 ([M+H]").

Vi du tham khao P-D01: Diéu ché 1-flo-4-isoxyanato-2-metoxybenzen

Dung dich toluen (60ml) chtra 4-flo3-metoxyanilin (3,0g), triphosgen (4,5g)
duge bd sung vao trong diéu kién lam lanh bang nude da va hdn hop nay duoc khudy
qua dém & 110°C. Hon hop phan tmg nay duge c¢d dé tao ra hop chit néu ¢ dé muc la
san phém th6 (ddu mau tia dam).

Vi du tham khao P-D02: Diéu ché etyl 3-{2-[(4-flo-3-

metoxyphenyl)carbamoyl|hydrazinyl}-3-oxopropanoat

H H o] O
/O NYN\NMO/\
I
E

Dung dich THF (80ml) chtra etyl 3- hydrazinyl-3-oxopropanoat (3,2g) dugc

b6 sung san pham thé (3,7g) thu duoc trong vi du tham khao P-DO1 vao trong diéu
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kién lam lanh bang nudc da va hdn hop nay duoc khudy qua dém & nhiét do trong
phong. Hon hop phan g nay duge ¢b va cin thu dugc dugc tinh ché bang sic ky cot
silicagel (SNAP Cartridge HP-Sil 100g; pha dong: CHCIl;/MeOH = 99/1 - 80/20; thé
tich/thé tich) dé tao ra hop chét néu ¢ dé muc (3,8g 1a chat rin mau tia nhat).

IH NMR (600 MHz, DMSO-d6) 6 (ppm) ;1,12 - 1,22 (3 H, m) 3,27 - 3,32 (4
H, m) 3,75 (3 H, s) 4,02 - 4,14 (2 H, m) 6,82 - 6,95 (1 H, m) 7,05 (1 H, dd, J=11.,4, 8,9
Hz) 7,30 (1 H, dd, J=8,1, 2,3 Hz) 8,22 (1 H, br. s.) 8,64 (1 H, br. s.) 9,87 (1 H, br. s.)

Vi du tham khio P-D03: Piéu ché axit [4-(4-flo3-metoxyphenyl)-5-0x0-4,5-
dihydro-1H-1,2,4-triazol-3-yl]axetic

HO,_ _.O

’NNH
N
Soh
F

Dung dich nuéc NaOH 3,0M (30ml) chtra hop chét co cong thuc (3,7g) thu
dugc trong vi du tham khao P-D02 dugc khudy & 120°C trong 3 ngay. Sau khi dé hdn
hop phan ng ngudi, axit clohydric dic duoc bd sung vao dé diéu chinh do pH=1va
hdn hop nay duge khudy & 0°C trong mét gid. Chét rin thu duoc duoc thu hoi bang
cach loc, rira béng nude va sau d6 1am kho dé tao ra hop chit néu & dé muc (2,9¢ la
chat rdn mau vang nhat).

MS (ESI duong) m/z: 268 ([M+H]").

Vi du tham khao P-D04: DPiéu ché 2-[4-(4-flo-3-metoxyphenyl)-5-ox0-4,5-
dihydro-1H-1,2,4-triazol-3-yl]-N-(propan-2-yl)axetamit

H
\I/N 0
K'N\NH
: N
,/ot]‘I![ ‘\«
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E :
Huyén phtt DMF (8ml) chtra hop chét ¢6 cong thire (800mg) thu dugc trong vi
du tham khao P-D03, HOBt-H,O (590mg) va EDC-HCI (740mg) dugc bd sung vao ¢
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nhiét do trong phong va hdn hop nay dugc khudy trong 15 phuat. Sau khi bd sung
isopropylamin (0,60ml) vao, hdn hop phan tng nay duoc khudy & 50°C trong 3 gio.
Sau khi dé hdn hop phan tmg ngudi, nude va CHCl; dugc bd sung vao trong didu kién
lam lanh béng nude da va sau do 16p hitu co dugc tach. Lép hitu co thu duge dugc loc
béng thiét bj tach pha va nudc loc duge c6 dudi ap suét giam. Can thu duoc duogc tinh
ché bang sac ky cot silicagel (SNAP Cartridge HP-Sil 25g; pha dong: CHCl;/MeOH =
99/1 - 85/15; thé tich/thé tich) dé tao ra hop chat néu & d& muc (400mg 1a chét rén
khong mau).

MS (ESI duong) m/z: 309 ([M+H]").

Vi du tham khao P-D05: Diéu ché N-tert-butyl-2-[4-(4-flo-3-metoxyphenyl)-
5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-yl]axetamit

S
e
e
SO
Hon hop ctia hop chét ¢6 cong thire (100mg) thu duoc trong vi du tham khao
P-DO03, tert-butylamin (0,08ml), HATU (210mg), iPr,NEt (0,13ml) va THF (1,5ml)
dugc khudy ¢ nhiét do trong phong trong 5 gio. Dung dich amoni clorua bdo hoa
(20ml) va CHCl; duoc bd sung vao hdn hop phan tng dé tach pha; sau do, 16p nuédce
dugc chiét bing CHCI; (20 mL x 3 l4n). L6p hitu co thu gom dugc lam kho bang
MgSO, va sau do, chit 1am kho dugc loc hét va nudce loc duoc cod dudi ap suét giam.
Cian thu dugce duge tinh ché bang sic ky cot silicagel (SNAP Cartridge KP-Sil; pha
dong: CHCl3/MeOH/NH,OH = 99/1/0,1 - 95/5/0,5; thé tich/thé tich/thé tich) dé tao ra
hop chat néu & d& muc (65mg 14 san phdm vo dinh hinh mau tia nhat).
MS (ESI duong) m/z: 323 ([M+H]").
Vi du  tham  khao  P-D06: Pidu  ché etyl = 3-{2-[(3-
clophenyl)carbamoyl]hydrazinyl}-3-oxopropanoat
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Bat diu tir 1-clo-3-isoxyanatobenzen (5,0ml) va etyl 3- hydrazinyl-3-
oxopropanoat (6,0g), quy trinh gidng nhu trong vi du tham khao P-D02 duoc ap dung
dé tao ra hop chét néu & dé muc (12g1a chit rin mau nau nhat).

MS (ESI duwong) m/z: 300 ([M+H]").

Vi du tham khao P-D07: Piéu ché axit [4-(3-clophenyl)-5-0x0-4,5-dihydro-
1H-1,2,4-triazol-3-yl]axetic

Bit dau tu hop chét (3.0g) thu duoc trong vi du tham khao P-D06, quy trinh
gidng nhu trong vi du tham khao P-D03 duoc 4p dung dé tao ra hop chat néu & dé muc
(1,2g 1a chét rin khong mau).

MS (ESI duong) m/z: 254([M+H]).

Vi du tham khao P-D08: Diéu ché 2-[4-(3-clophenyl)-5-0x0-4,5-dihydro-1H-
1,2,4-triazol-3-yl]-N-(propan-2-yl)axetamit

\rﬁ 0
(o
N NH
CL\‘II!( “qg

Bit dau tir hop chét (1,0g) thu duoc trong vi du tham khao P-D07, quy trinh
giéng nhu trong vi du tham khao P-D04 dugc ap dung dé tao ra hop chit néu & dé muc
(960mg 14 chét rin khong mau).

MS (ESI duong) m/z: 295 ([M+H]").

Vi du tham khao P-D09: Diéu ché N-tert-butyl-2-[4-(3-clophenyl)-5-0x0-4,5-
dihydro-1H-1,2,4-triazol-3-yl]axetamit
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Hon hop ciia hop chit ¢6 cong thire (400mg) thu dugc trong vi du tham khéo
P-DO07, tert-butylamin (0,26ml), HATU (900mg), iPr,NEt (0,81ml) va DMF (10ml)
duoc khudy qua dém & nhiét do trong phong va dé yén & nhiét do trong phong trong 5
ngdy. Sau khi bo sung axit clohydric 1M (40ml) va EtOAc (20ml) dé tach pha, lop
nudc dugce chiét bang EtOAc (20 mL x 5 1an). L6p hitu co thu gom dugce rira bang axit
clohydric 1M (30ml), nuéc (30ml) va nuéc mudi, sau d6 co dusi ap suat giam. Cin
thu duge duge tinh ché bang sic ky cot silicagel (SNAP Cartridge HP-Sil 25g; pha
dong: CHCl;/MeOH = 99/1 - 90/10; thé tich/thé tich) va chat rin thu duoc dugc ria
bang hon hop dung méi ctia EtOAc va n-Hexan (EtOAc/n-Hexan = 1/1; thé tich/thé
tich) két hop véi khuéy va dugc thu hoi béng cach loc dé tao ra hop chit néu & dé muc
(310mg la chat rin khong mau).

MS (ESI duong) m/z: 309 ([M+H]").

Vi du tham khiao P-D10: Diéu ché etyl 3-{2-[(3-clo-4-
flophenyl)carbamoyl]hydrazinyl}-3-oxopropanoat

Bat diu tu 2-clo-1-flo-4-isoxyanatobenzen (11g) va etyl 3- hydrazinyl-3-
oxopropanoat (9,4g), quy trinh giéng nhu trong vi du tham khao P-D02 duoc ap dung
dé tao ra hop chit néu ¢ dé muc (15g 1a chat ran khong mau).

1H NMR (600 MHz, DMSO-d6) 6 (ppm) ;1,16 (3 H, t, J=7,0 Hz), 3,26 (2 H,
s), 4,07 (2 H, q, J=7,0 Hz), 7,17 - 7,46 (2 H, m), 7,63 - 7,84 (1 H, m), 8,39 (1 H, br. s),
8,84 (1 H, br. s), 9,90 (1 H, br. s)

Vi du tham khao P-D11: Diéu ché axit [4-(3-clo-4-flophenyl)-5-0x0-4,5-
dihydro-1H-1,2,4-triazol-3-yl]axetic
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Dung dich nuéc 3,0M NaOH (14ml) chtra hop chét c¢6 cong thirc (650mg) thu
duogc trong vi du tham khao P-D10 dugc khudy & 120°C trong 2 gid. Sau khi dé hdn
hop phan rng ngudi, hén hop nay dugc ria béng Et,0. Lép nude dugce bd sung axit
clohydric dic dé diéu chinh do pH = 1 va hdn hop nay sau d6 duge khudy & 0°C trong
30 phut. Chét rin thu duoc duoc thu hoi béng cach loc, rira béng nudc va sau do lam
kho dé tao ra hop chét néu & dé muc (400mg la chit rin mau cam nhat).
1H NMR (600 MHz, DMSO-d6) 6 (ppm) ;3,60 (2 H, s), 7,36 - 7,45 (1 H, m),
7,56 (1 H, t, J=8,9 Hz), 7,67 (1 H, dd, J=6.6, 2,9 Hz), 11,87 (1 H, s), 12,52 - 12,89 (1
H, m)
Vi du tham khao P-D12: Diéu ché 2-[4-(3-clo-4-flophenyl)-5-ox0-4,5-

dihydro-1H-1,2,4-triazol-3-yl]-N-(propan-2-yl)axetamit

H
\rw o
K”
-4
NH
cl N~
BO
F
Bit dau tir hop chat (3,0g) thu duogc trong vi du tham khao P-D07, quy trinh
giéng nhu trong vi du tham khao P-D04 dugc ap dung dé tao ra hop chét néu & dé muc
(2,5g 1a chat rdn khong mau).
MS (ESI duong) m/z: 313 ([M+H]").
Vi du tham khao P-D13: Diéu ché N-tert-butyl-2-[4-(3-clo-4-flophenyl)-5-

0x0-4,5-dihydro-1H-1,2,4-triazol-3-yl]axetamit
H

e,
mﬁ‘\éw
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Bit dau tu hop chét (1,8g) thu duoc trong vi du tham khao P-D07, quy trinh
giéng nhu trong vi du tham khao P-D05 dugc ap dung dé tao ra hop chit néu & dé muc
(1,3g 1a chét ran khong mau).

MS (ESI duong) m/z: 327 ([M+H]").

Vi du  tham khiao P-D14: Piéu ché etyl  3-{2-[(3-

metoxyphenyl)carbamoyl]hydrazinyl}-3-oxopropanoat

H H 0 O
/0 - NTN*NJ\/U\Q/\
| J & H

Bit dau tir 1-isoxyanato-3-metoxybenzen (5,0g) va etyl 3- hydrazinyl-3-
oxopropanoat (4,4g), quy trinh gidng nhu trong vi du tham khao P-D02 dugc ap dung
dé tao ra hop chit néu ¢ dé muc (8,5g 1 san phim v6 dinh hinh khong mau).

MS (ESI duong) m/z: 296 ([M+H]").

Vi du tham khao P-D15: Diéu ché axit [4-(3-metoxyphenyl)-5-0x0-4,5-
dihydro-1H-1,2.4-triazol-3-yl]axetic

Bit dau tir hop chét (8,4g) thu duoc trong vi du tham khao P-D14, quy trinh
giéng nhu trong vi du tham khao P-D03 dugc ap dung dé tao ra hop chit néu & dé muc
(3,8g 1a chit rdn mau vang nhat).

MS (ESI duwong) m/z: 250 ([M+H]").

Vi du tham khao P-D16: DPiéu ché 2-[4-(3-metoxyphenyl)-5-0x0-4,5-dihydro-

1H-1,2,4-triazol-3-yl]-N-(propan-2-yl)axetamit
H

e,

/o{.
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Bit dau tir hop chét (800mg) thu duoc trong vi du tham khao P-D15, quy trinh
gidng nhu trong vi du tham khao P-D04 duoc ap dung dé tao ra hop chét néu & dé muc
(720mg 14 chét ran khong mau).

MS (ESI duong) m/z: 291 ([M+H]").

Vi du tham khao P-D17: Piéu ché N-tert-butyl-2-[4-(3-metoxyphenyl)-5-oxo-
4,5-dihydro-1H-1,2,4-triazol-3-yl]axetamit

>|/N o
C,
NH
O

Bit dau tir hop chit (400mg) thu dwgc trong vi du tham khao P-D15, quy trinh
giéng nhu trong vi du tham khao P-D09 duoc ap dung dé tao ra hop chét néu & dé muc
(370mg 14 san pham v6 dinh hinh khong mau).

MS (ESI duong) m/z: 305 ([M+H]").

Vi du tham khio P-DI8: Diéu ché etyl 3-ox0-3-(2-{[3-
(triflometyl)phenyl]carbamoyl}hydrazinyl)propanoat

Bit dau tir 1-isoxyanato-3-(triflometyl)benzen (5.0g) va etyl 3-hydrazinyl-3-
oxopropanoat (3,9g), quy trinh gidng nhu trong vi du tham khao P-D02 duoc ap dung
dé tao ra hop chit néu & dé muc (7,0g 1a san phém v0 dinh hinh khong mau).

Vi du tham khao P-D19: Diéu ché axit {5-0x0-4-[3-(triflometyl)phenyl]-4,5-
dihydro-1H-1,2,4-triazol-3-yl}axetic
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Bit dau tir hop chét (6,8g) thu duge trong vi du tham khao P-D06, quy trinh
giéng nhu trong vi du tham khao P-D03 dugc ap dung dé tao ra hop chét néu & dé muc
(1,5g 1a chit ran khong mau).

MS (ESI duong) m/z: 288 ([M+H]").

Vi du tham khao P-D20: Diéu ché 2-{5-oxo0-4-[3-(triflometyl)phenyl]-4,5-
dihydro-1H-1,2,4-triazol-3-yl}-N-(propan-2-yl)axetamit

H
\])‘ o
F t"”‘n
F : Nw< H
F 0
Bit dau tur hop chét (800mg) thu dugc trong vi du tham khao P-DO07, quy trinh
giéng nhu trong vi du tham khao P-D04 dugc ap dung dé tao ra hop chét néu & dé muc
(520mg 1a chét ran khong mau).
MS (ESI duong) m/z: 329 ([M+H]").
Vi du tham khao P-D21: Diéu ché 2-{4-(3-clophenyl)-1-[4-(2-
hydroxyetyl)phenyl]-5-ox0-4,5-dihydro-1H-1,2,4-triazol-3-yl } -N-(propan-2-

yl)axetamit

N_o
Y \E"N‘ OH
c1 \g
Huyén phu 1,4-dioxan (70ml) chira hgp chit c6 cong thirc (2,8g) thu duoc
trong vi du tham khao P-DO08, 2-(4-bromophenyl)etanol (1,4ml), dé)ng iodua (1,8g),
trikali phosphat (4,0g) va trans-N,N’-bismetyl-1,2-xyclohexandiamin (1,5ml) dugc
khudy ¢ nhiét do bén ngoai 1a 100°C trong 4 gio dudi dong nito. Sau khi dé hdn hop
ngudi, dung dich amoniac 20% va CHCl; dugc bd sung vao dé tach 16p hitu co, voi
16p nude sau dé duge chiét hai 1an bang CHCl;. Lép hitu co thu gom duge rira bang
nude va dung dich amoniac 20% va sau dé lam kho béng MgSO,; sau do, chit 1am kho

duoc loc hét va nuée loc duoc cd dudi ap suét giam. Can thu dugc dugc tinh ché béng
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sic ky cot silicagel (REVELERIS 80g Silica Cartridge; pha dong: n-
Hexan/CHCl;/MeOH = 50/50/0 - 0/100/0 - 0/90/10; thé tich/thé tich/thé tich). San
phim duoc tinh ché tho thu dugc dugce rira bang hdn hop dung méi chtra EtOAc va n-
Hexan (EtOAc/n-Hexan = 1/1; thé tich/thé tich) két hop véi khuéy dé tao ra hop chét
néu & d& muc (2,5g 1a chit rin mau xam nhat).

MS (ESI duong) m/z: 415 ([M+H]").

Vi du tham khio P-D22: Pidu ché 2-(4-(3-clo-4-flophenyl)-1-(4-(2-
hydroxyetyl)phenyl)-5-ox0-4,5-dihydro-1H-1,2,4-triazol-3-yl)-N-isopropylaxetamit

(o]

H
\W/N o
K"N\ OH
N
S eak
F
Bit dau tir hgp chit (500mg) thu duogc trong vi du tham khao P-D12, quy trinh
giéng nhu trong vi du tham khao P-D21 dugc 4p dung dé tao ra hop chat néu & dé muc
(430mg 1a chét ran khong mau).
MS (ESI duong) m/z: 433([M+H]").
Vidu A-01: Diéu ché 2-[2-(3-clophenyl)-4-{4-[2-(piperidin-1-yl)etyl]phenyl}-
1H-imidazol-1-yl]-N-(propan-2-yl)axetamit

H
Ty
-0
cl Sy ./
Dung dich CHCI; (11ml) chta hop chét c6 cong thire (533mg) thu duogc trong
vi du tham khao P-A04, dugc bd sung EtsN (0,28ml) vao va sau khi bd sung MsCl
(0,12ml) trong diéu kién lam lanh bing nudc d4, hdn hop nay dugc khudy & nhiét do
trong phong trong 2 gid va ntra gio. Trong diéu kién lam lanh bing nudc da, nudc
duoc bd sung vao, chiét béng CHCl;, va nuéce loc duge cd dudi ap suét giam. Cén thu

dugc dugc tinh ché bang silicagel (OH) sic ky cot (pha dong: CHCl3/EtOAc = 70/30;

thé tich/thé tich) dé tao ra dang mesyl (414mg la chét rdn khong mau).
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Hén hop cua dang mesyl thu duoc (102mg), piperidin (0,042ml), iPr,NEt
(0,073ml) va MeCN (2,0ml) duoc chiéu vi séng dé phan tng (100°C x 1,5 gio). Hon
hop phan ung nay dugc tinh ché bang sic ky cot pha dao (pha dong: 0,1% TFA
MeCN/H,0 = 10/90 - 90/10; thé tich/thé tich). Cac phan doan dugc trung hoa bing
dung dich NaHCO; bdo hoa, chiét bé“mg CHCls, va loc béng thiét bi tach pha. Dung
mdi duoc chung cit hét dudi ap suit giam dé tao ra hop chét néu & dé muc (65mg la
chét ran khong mau).

MS (ESI duong) m/z: 465 ([M+H]").

'H-NMR (600 MHz, CDCl;) & (ppm) ; 1,12 (6 H, d, J=6,4 Hz), 1,43 - 1,51 (2
H, m), 1,60 - 1,67 (4 H, m), 2,48 (4 H, br. s.), 2,55 - 2,62 (2 H, m), 2,80 - 2,87 (2 H,
m), 4,09 - 4,19 (1 H, m), 4,65 (2 H, s), 5,33 - 5,40 (1 H, m), 7,23 - 7,26 (2 H, m), 7,28
(1H,s),7,38-7,47 (3 H, m), 7,67 (1 H,s),7,74 - 7,78 (2 H, m).

Bat dau tr Vi du tham khao P-A04, vi du tham khao P-A08 va vi du tham
khao P-A12, quy trinh gidng nhu trong vi du A-01 duoc 4p dung dé didu ché cac hop
chat sau:

Vi du A-02: 2-[2-(3-clophenyl)-4-{4-[2-(morpholin-4-yl)etyl|phenyl}-1H-
imidazol-1-yl]-N-(propan-2-yl)axetamit

H

Ty

N N/*‘\o
N : /L\N _

MS (ESI duong) m/z: 467 ([M+H]").

'H-NMR (600 MHz, CDCl;) & (ppm) ; 1,12 (6 H, d, J=6,9 Hz), 2,54 (4 H, br.

s.), 2,59 - 2,67 (2 H, m), 2,79 - 2,87 (2 H, m), 3,75 (4 H, br. s.), 4,15 (1 H, dt, J=7.9,
6,8 Hz), 4,65 (2 H, s), 5,37 (1 H, d, ]=7,8 Hz), 7,24 - 7,26 (2 H, m), 7,28 (1 H, s), 7,38
-7,48 (3 H, m), 7,65 - 7,68 (1 H, m), 7,75 - 7,79 (2 H, m).

Vi du  A-03:  2-[2-(3-clophenyl)-4-{4-[2-(2-0xa-6-azaspiro[ 3,3 hept-6-
yletyl]phenyl}-1H-imidazol-1-yl]-N-(propan-2-yl)axetamit
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Y
L
C|\©/I\L}‘©\f"\'\%o

MS (ESI duong) m/z: 479 ([M+H]").

'H-NMR (600 MHz, CDCl5) & (ppm) ; 1,12 (6 H, d, J=6,4 Hz), 2,63 - 2,66 (4
H, m), 3,34 (4 H, s), 4,11 - 4,18 (1 H, m), 4,64 (2 H, s), 4,73 (4 H, s), 5,38 (1 H, d,
J=7,8 Hz), 7,20 - 7,23 (2 H, m), 7,28 (1 H, s), 7,38 - 7,47 (3 H, m), 7,66 - 7,68 (1 H,
m), 7,74 - 7,78 (2 H, m).

Vi du A-04: 2-[2-(3-clophenyl)-4-{4-[2-(4-hydroxypiperidin-1-
yl)etyl|phenyl}-1H-imidazol-1-yl]-N-(propan-2-yl)axetamit

MS (ESI duong) m/z: 481 ([M+H]").

'H-NMR (600 MHz, CDCl;) & (ppm) ; 1,12 (6 H, d, J=6,9 Hz), 1,61 - 1,67 (2
H, m), 1,90 - 1,97 (2 H, m), 2,19 - 2,27 (2 H, m), 2,58 - 2,64 (2 H, m), 2,80 - 2,91 (4
H, m), 3,72 (1 H, br. s.), 4,11 - 4,19 (1 H, m), 4,64 (2 H, s), 5,39 (1 H, d, J=8,3 Hz),
7,23 -7,26 (2 H, m), 7,28 (1 H, s), 7,38 - 7,47 (3 H, m), 7,66 (1 H, s), 7,74 - 7,78 (2 H,
m).

Vi du A-05: 2-[2-(3-clophenyl)-4-{4-[2-(3-hydroxypiperidin-1-
yletyl]phenyl}-1H-imidazol-1-yl]-N-(propan-2-yl)axetamit

H
T
T o
NW"‘S
MS (ESI duong) m/z: 481 ([M+H]").

'"H-NMR (600 MHz, CDCl3) & (ppm) ; 1,12 (6 H, d, J=6.9 Hz), 1,50 - 1,59 (3
H, m), 1,77 - 1,86 (1 H, m), 2,30 - 2,39 (1 H, m), 2,50 - 2,67 (5 H, m), 2,78 - 2,84 (2
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H, m), 3,84 (1 H, br. s.), 4,11 - 4,19 (1 H, m), 4,65 (2 H, s), 5,39 (1 H, d, J=7,8 Hz),
7,22 - 7,25 (2 H, m), 7,28 (1 H, s), 7,38 - 7,47 (3 H, m), 7,66 - 7,68 (1 H, m), 7,75 -
7,79 (2 H, m).

Vi du A-06: 2-[2-(3-clophenyl)-4-{4-[2-(3-hydroxypyrolidin-1-
yDetyl]phenyl }-1H-imidazol-1-yl]-N-(propan-2-yl)axetamit

YH

MS (ESI duong) m/z: 467 ([M+H]").

'H-NMR (600 MHz, CDCl3) & (ppm) ; 1,12 (6 H, d, J=6,4 Hz), 1,73 - 1,80 (1
H, m), 2,16 - 2,24 (1 H, m), 2,32 - 2,38 (1 H, m), 2,57 (1 H, dd, J=10,1, 5,0 Hz), 2,71 -
2,79 (3 H, m), 2,82 - 2,88 (2 H, m), 2,94 - 2,99 (1 H, m), 4,11 - 4,19 (1 H, m), 4,33 -
4,37 (1 H, m), 4,65 (2 H, s), 5,39 (1 H, d, J=7,8 Hz), 7,24 - 7,26 (2 H, m), 7,28 (1 H,
s), 7,38 - 7,47 (3 H, m), 7,65 - 7,68 (1 H, m), 7,75 - 7,79 (2 H, m).

Vi du A-07: 2-[2-(3-clophenyl)-4-(4-{2-[3-(hydroxymetyl)pyrolidin-1-
ylletyl}phenyl)-1H-imidazol-1-yl]-N-(propan-2-yl)axetamit

N NWNQ/\OH

MS (ESI duong) m/z: 481 ([M+H]").

'H-NMR (600 MHz, CDCls) & (ppm) ; 1,12 (6 H, d, J=6,9 Hz), 1,67 - 1,75 (1
H, m), 1,98 - 2,05 (1 H, m), 2,32 - 2,38 (2 H, m), 2,53 - 2,58 (1 H, m), 2,67 - 2,75 (3
H, m), 2,81 - 2,86 (2 H, m), 2,89 - 2,95 (1 H, m), 3,53 (1 H, dd, J=9,9, 4,8 Hz), 3,69 (1
H, dd, J=10,1, 4,1 Hz), 4,10 - 4,19 (1 H, m), 4,64 (2 H, s), 5,42 (1 H, d, J=7,8 Hz),
7,23 - 7,26 (2 H, m), 7,27 (1 H, s), 7,38 - 7,46 (3 H, m), 7,65 - 7,67 (1 H, m), 7,75 -
7,79 (2 H, m).

Vi du A-08: 2-[2-(3-clophenyl)-4-{4-[2-(3-0xa-8-azabixyclo[3,2,1]oct-8-
yl)etyl|phenyl}-1H-imidazol-1-yl]-N-(propan-2-yl)axetamit
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MS (ESI duong) m/z: 493 ([M+H]").
'H-NMR (600 MHz, CDCl3) & (ppm) ; 1,12 (6 H, d, J=6,6 Hz), 1,85 - 1,95 (4
H, m), 2,51 - 2,57 (2 H, m), 2,78 - 2,84 (2 H, m), 3,10 (2 H, br. s.), 3,53 (2 H, dd,
J=10,3, 1,7 Hz), 3,74 (2 H, d, J=10,3 Hz), 4,11 - 4,20 (1 H, m), 4,65 (2 H, s), 5,37 (1
H, d, J=7,8 Hz), 7,25 - 7,28 (2 H, m), 7,29 (1 H, s), 7,38 - 7,47 (3 H, m), 7,67 (1 H, t,
I=1,7 Hz), 7,75 - 7,79 (2 H, m).
Vi du A-09: 2-[2-(4-flo-3-metoxyphenyl)-4-{4-[2-(piperidin-1-

yletyl]phenyl}-1H-imidazol-1-yl]-N-(propan-2-yl)axetamit

\W’

MS (ESI duong) m/z: 479 ([M+H

'H-NMR (600 MHz, CDCls) & (ppm) ; 1,04 - 1,17 (6 H, m), 1,39 - 1,72 (7 H,
m), 2,39 - 2,94 (7 H, m), 3,93 (3 H, s), 4,07 - 4,21 (1 H, m), 4,64 (2 H,s), 5,35 - 5,46 (1
H, m), 7,01 - 7,10 (1 H, m), 7,12 - 7,19 (1 H, m), 7,21 - 7,35 (4 H, m), 7,69 - 7,82 (2
H, m).

Vi du A-10: 2-[2-(4-flo-3-metoxyphenyl)-4-{4-[2-(morpholin-4-
yletyl]phenyl}-1H-imidazol-1-yl]-N-(propan-2-yl)axetamit

N A\ Nﬁo
/O:©/{\\N \_/

MS (ESI duong) m/z: 481 ([M+H]").
'H-NMR (600 MHz, CDCl;) & (ppm) ; 1,11 (6 H, d, J=6,4 Hz), 2,47 - 2,57 (4
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H, m), 2,58 - 2,67 (2 H, m), 2,75 - 2,89 (2 H, m), 3,68 - 3,83 (4 H, m),3,93 (3 H, s),
4,08 -4,21 (1 H, m), 4,64 (2 H, s), 5,40 (1 H, d, J=7,8 Hz), 7,03 - 7,10 (1 H, m), 7,12 -
7,20 (1 H, m), 7,20 - 7,34 (4 H, m), 7,73 - 7,82 (2 H, m).

Vi du A-11: 2-[2-(4-flo-3-metoxyphenyl)-4-{4-[2-(pyrolidin-1-

yDetyl]phenyl}-1H-imidazol-1-yl]-N-(propan-2-yl)axetamit

MS (ESI duong) m/z: 465 ([M+H]").

'H-NMR (600 MHz, CDCls) & (ppm) ; 1,12 (6 H, d, J=6,9 Hz), 1,92 (4 H, br.
s.), 2,46 - 3,21 (§ H, m), 3,94 (3 H, s), 4,07 - 4,21 (1 H, m), 4,64 (2 H, s), 5,41 (1 H, d,
J=7,8 Hz), 7,00 - 7,10 (1 H, m), 7,16 (1 H, dd, J=11,0, 8,3 Hz), 7,22 - 7,31 (4 H, m),
7,78 (2 H, d, J=8,3 Hz).

Vi du A-12: 2-[2-(4-flo-3-metoxyphenyl)-4-(4-{2-[(2R)-2-metylpyrolidin-1-
ylletyl}phenyl)-1H-imidazol-1-yl]-N-(propan-2-yl)axetamit

MS (ESI duong) m/z: 479 ([M+H]").

'H-NMR (600 MHz, CDCl3) & (ppm) ; 1,11 (9 H, d, J=6.4 Hz), 1,45 (1 H, br.
s.), 1,66 - 1,87 (2 H, m), 1,89 - 2,00 (1 H, m), 2,13 - 2,25 (1 H, m), 2,27 - 2,40 (2 H,
m), 2,79 - 2,94 (2 H, m), 2,98 - 3,10 (1 H, m), 3,19 - 3,32 (1 H, m), 3,94 (3 H, s), 4,09
-4,20 (1 H, m), 4,65 (2 H, s), 5,40 (1 H, d, J=8,3 Hz), 7,02 - 7,10 (2 H, m), 7,16 (2 H,
dd, J=10,8, 8,5 Hz), 7,21 - 7,34 (4 H, m), 7,78 (2 H, d, J=8,3 Hz).

Vi du A-13:  2-[4-{4-[2-(3-xyanopiperidin-1-yl)etyl]phenyl}-2-(4-flo-3-
metoxyphenyl)-1H-imidazol-1-yl]-N-(propan-2-yl)axetamit
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H
N
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MS (ESI duong) m/z: 504 ([M+H]")

'H-NMR (600 MHz, CDCl;) & (ppm) ; 1,12 (6 H, d, J=6,9 Hz), 1,56 - 1,76 (2
H, m), 1,78 - 1,96 (2 H, m), 2,38 (1 H, br. s.), 2,56 (1 H, br. s.), 2,61 - 2,69 (3 H, m),
2,74 - 2,90 (4 H, m), 3,94 (3 H, s), 4,07 - 4,20 (1 H, m), 4,64 (2 H, s), 5,40 (1 H, d,
J=8,3 Hz), 7,02 - 7,10 (1 H, m), 7,16 (1 H, dd, J=10,8, 8,5 Hz), 7,22 - 7,33 (4 H, m),
7,78 (2 H, d, J=8,3 Hz).

Vi du A-14: 2-[4-{4-[2-(4-xyanopiperidin-1-yl)etyl]phenyl}-2-(4-flo-3-
metoxyphenyl)-1H-imidazol-1-yl]-N-(propan-2-yl)axetamit

\rmfo
ﬁ SV a

MS (ESI duong) m/z: 504 ([M+H]").

'H-NMR (600 MHz, CDCl5) & (ppm) ; 1,12 (6 H, d, J=6.9 Hz), 1,84 - 2,02 (4
H, m), 2,42 (2 H, br. s.), 2,58 - 2,78 (5 H, m), 2,78 - 2,86 (2 H, m), 3,94 (3 H, s), 4,08 -
4,20 (1 H, m), 4,64 (2 H, s), 5,40 (1 H, d, J=7,8 Hz), 6,99 - 7,10 (1 H, m), 7,16 (1 H,
dd, J=11,0, 8,3 Hz), 7,22 - 7,34 (4 H, m), 7,77 (2 H, d, J=7,8 Hz).

Vi du A-15: 2-[2-(4-flo-3-metoxyphenyl)-4-{4-[2-(3-hydroxy-8-
azabixyclo[3,2,1]oct-8-yl)etyl|phenyl}-1H-imidazol-1-yl]-N-(propan-2-yl)axetamit

T
Dﬁ@f@

MS (ESI duong) m/z: 521 ([M+H]")
'H-NMR (500 MHz, CDCl3) & (ppm) ; 1,12 (6 H, d, J=6,5 Hz), 1,18 - 1,33 (1
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H, m), 1,63 - 1,74 (2 H, m), 1,89 - 2,01 (2 H, m), 2,03 - 2,20 (4 H, m), 2,54 - 2,68 (2
H, m), 2,78 - 2,89 (2 H, m), 3,22 - 3,31 (2 H, m), 3,94 (3 H, s), 4,05 - 4,10 (1 H, m),
4,10 - 4,20 (1 H, m), 4,65 (2 H, s), 5,35 - 5,46 (1 H, m), 7,02 - 7,09 (1 H, m), 7,17 (1
H, dd, J=10,9, 8,2 Hz), 7,23 - 7.33 (4 H, m), 7,78 (2 H, d, J=8,4 Hz).

Vi du A-16: 2-[4-{4-[2-(3-xyanoazetidin-1-yl)etyl|phenyl }-2-(4-flo-3-
metoxyphenyl)-1H-imidazol-1-yl]-N-(propan-2-yl)axetamit

MS (ESI duong) m/z: 476 ([M+H]").

'H-NMR (500 MHz, CDCl3) & (ppm) ; 1,13 (6 H, d, J=6,5 Hz), 2,63 - 2,79 (4
H, m), 3,21 - 3,32 (3 H, m), 3,55 - 3,63 (2 H, m), 3,94 (3 H, s), 4,09 - 4,22 (1 H, m),
4,65 (2 H,s),5,37-5,45 (1 H, m), 7,04 - 7,10 (1 H, m), 7,17 (1 H, dd, J=10,7, 8,4 Hz),
7,20 - 7,33 (4 H, m), 7,79 (2 H, d, J=8,0 Hz).

Vi du A-17: 2-[2-(4-flo-3-metoxyphenyl)-4-{4-[2-(3-metoxypyrolidin-1-
yDetyl]phenyl}-1H-imidazol-1-yl]-N-(propan-2-yl)axetamit

H

yN o
Dﬁ—@f&

MS (ESI duwong) m/z: 495 ([M+H]"

'H-NMR (600 MHz, CDCl3) & (ppm) ; 1,11 (6 H, d, J=6,6 Hz), 1,27 - 1,37 (1
H, m), 1,73 - 1,85 (1 H, m), 1,94 (1 H, d, J=9,5 Hz), 2,08 - 2,25 (2 H, m), 2,55 - 2,67
(2 H, m), 2,68 - 2,77 (1 H, m), 2,78 - 2,89 (2 H, m), 2,97 (1 H, d, J=8,3 Hz), 3,29 -
3,42 3 H, m), 3,93 (3 H, s), 4,09 - 4,19 (1 H, m), 4,64 (2 H, s), 5,41 (1 H, d, J=7,8
Hz), 7,03 - 7,10 (1 H, m), 7,16 (1 H, dd, J=10,7, 8,3 Hz), 7,24 (2 H, s), 7,28 - 7,32 (2
H, m), 7,77 (2 H, d, J=8,3 Hz).
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Vi du A-18: 2-[2-(4-flo-3-metoxyphenyl)-4-{4-[2-(3-metoxypiperidin-1-

yletyl]phenyl}-1H-imidazol-1-yl]-N-(propan-2-yl)axetamit

H
TP
N N
AN W Q
F | o O
MS (ESI duong) m/z: 509 ([M+H]").
'H-NMR (600 MHz, CDCl;) & (ppm) ; 1,12 (6 H, d, J=6,6 Hz), 1,85 (2 H, br.
s.), 2,04 - 2,15 (1 H, m), 2,46 - 2,57 (1 H, m), 2,63 - 2,81 (5 H, m), 2,82 - 2,92 (2 H,
m), 3,30 (3 H, s), 3,94 (5 H, s5), 4,10 - 4,19 (1 H, m), 4,64 (2 H, s), 5,40 (1 H, d, J=7,8
Hz), 7,03 - 7,10 (1 H, m), 7,16 (2 H, dd, J=10,7, 8,3 Hz), 7,25 (2 H, br. s.), 7,29 (1 H,
dd, J=8.,3, 2,1 Hz), 7,77 (2 H, d, J=8,3 Hz).
Vi du A-19: 2-[4-{4-]2-(3-floazetidin-1-yl)etyl|phenyl }-2-(4-flo-3-
metoxyphenyl)-1H-imidazol-1-yl]-N-(propan-2-yl)axetamit

\rnfo

1O

MS (ESI duong) m/z: 469 ([M+H]").

'H-NMR (600 MHz, CDCl3) & (ppm) ; 1,12 (6 H, d, J=6,6 Hz), 2,60 - 2,81 (4
H, m), 3,06 - 3,19 (2 H, m), 3,60 - 3,74 (2 H, m), 3,94 (3 H, s), 4,09 - 4,20 (1 H, m),
4,64 (2 H, s), 5,02 - 5,20 (1 H, m), 5,40 (1 H, d, J=8,3 Hz), 7,02 - 7,10 (1 H, m), 7,16
(1 H, dd, J=10,7, 8,3 Hz), 7,20 - 7,33 (4 H, m), 7,77 (2 H, d, J=38,3 Hz).

Vi du A-20: 2-[4-{4-[2-(2,6-dimetylmorpholin-4-yl)etyl]phenyl}-2-(4-flo-3-
metoxyphenyl)-1H-imidazol-1-yl]-N-(propan-2-yl)axetamit

\rﬂfo
N Wt
/OUL\}@J &

F
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MS (ESI duong) m/z: 509 ([M+H]").

'H-NMR (600 MHz, CDCl;) & (ppm) ; 1,12 (6 H, d, J=6,6 Hz), 1,18 (6 H, d,
J=6,6 Hz), 1,81 (2 H, t, J=10,7 Hz), 2,55 - 2,65 (2 H, m), 2,83 (4 H, d, J=10,3 Hz),
3,66 - 3,77 (2 H, m), 3,94 (3 H, s), 4,10 - 4,20 (1 H, m), 4,64 (2 H, s), 5,40 (1 H, d,
J=7,8 Hz), 7,02 - 7,09 (1 H, m), 7,16 (1 H, dd, J=10,7, 8,3 Hz), 7,22 - 7,27 (3 H, m),
7,28 - 7,32 (1 H,m), 7,77 (2 H, d, J=7,8 Hz).

Vi du A-21: 2-[2-(4-flo-3-metoxyphenyl)-4-{4-[2-(3-metylpyrolidin-1-
yl)etyl]phenyl }-1H-imidazol-1-yl]-N-(propan-2-yl)axetamit

MS (ESI duong) m/z: 479 ([M+H]").

"H-NMR (600 MHz, CDCl5) & (ppm) ; 1,11 (6 H, d, J=6,6 Hz), 1,94 (2 H, d,
J=10,3 Hz), 2,24 (2 H, br. s.), 2,56 - 2,67 (2 H, m), 2,79 - 2,90 (4 H, m), 3.24 (1 H, br.
s.), 3,35 (3H,5s),3,93 (3H,5),4,08-4,22 (1 H, m), 4,64 (2 H,s), 5,40 (1 H, d, J=7,8
Hz), 7,02 - 7,07 (1 H, m), 7,16 (1 H, dd, J=10,7, 8,3 Hz), 7,22 - 7,31 (4 H, m), 7,77 (2
H, d, J=8,3 Hz).

Vi du A-22: 2-[2-(4-flo-3-metoxyphenyl)-4-{4-[2-(3-oxa-8-
azabixyclo[3,2,1]oct-8-yl)etyl]phenyl}-1H-imidazol-1-yl]-N-(propan-2-yl)axetamit

\FHTO

MS (ESI duong) m/z: 507 ([M+H]").

'H-NMR (600 MHz, CDCl3) & (ppm) ; 1,12 (6 H, d, J=6.4 Hz), 1,82 - 2,00 (4
H, m), 2,49 - 2,60 (2 H, m), 2,77 - 2,88 (2 H, m), 3,06 - 3,17 (2 H, m), 3,49 - 3,58 (2
H, m), 3,69 - 3,81 (2 H, m), 3,94 (3 H, s), 4,07 - 424 (1 H, m), 4,65 (2 H, s), 5,36 -
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5,48 (1 H, m), 7,01 - 7,11 (1 H, m), 7,17 (1 H, dd, J=11,0, 8,3 Hz), 7,24 - 7,29 (3 H,
m), 7,30 (1 H, dd, J=8,0, 2,1 Hz), 7,78 (2 H, d, J=8,3 Hz).

Vi du A-23: 2-[2-(4-flo-3-metoxyphenyl)-4-{4-[2-(1,4-oxazepan-4-
yDetyl]phenyl }-1H-imidazol-1-yl]-N-(propan-2-yl)axetamit

},H
D»“f@f

MS (ESI duong) m/z: 495 ([M+H]").

'H-NMR (600 MHz, CDCl;) & (ppm) ; 1,12 (6 H, d, J=6,6 Hz), 1,92 (2 H,
quin, J=5,8 Hz), 2,73 - 2,87 (8 H, m), 3,72 - 3,78 (2 H, m), 3,82 (2 H, t, J=6,0 Hz),
3,94 (3 H, s), 4,08 - 4,19 (1 H, m), 4,64 (2 H, s), 5,40 (1 H, d, J=8,3 Hz), 7,01 - 7,10 (1
H, m), 7,16 (1 H, dd, J=10,7, 8,3 Hz), 7,21 - 7,34 (4 H, m), 7,77 (2 H, d, J=8,3 Hz).

Vi du A-24: 2-[2-(4-flo-3-metoxyphenyl)-4-{4-[2-(4-metoxypiperidin-1-
yletyl]phenyl}-1H-imidazol-1-yl]-N-(propan-2-yl)axetamit

\fﬁfo
/O:@/K}\QIND‘O/

MS (ESI duong) m/z: 509 ([M+H]").

'H-NMR (600 MHz, CDCl3) & (ppm) ; 1,04 (3 H, s), 1,11 (6 H, d, J=6,6 Hz),
1,37 (1 H, td, J=12,5, 6,0 Hz), 1,97 - 2,14 (2 H, m), 2,23 - 2,35 (1 H, m), 2,52 (1 H, br.
s.), 2,61 -298 (8 H, m), 3,93 (3 H, s), 4,08 - 4,20 (1 H, m), 4,64 (2 H, s), 5,41 (1 H, d,
J=7,8 Hz), 7,02 - 7,11 (1 H, m), 7,16 (1 H, dd, J=10,7, 8,3 Hz), 7,21 - 7,33 (4 H, m),
7,77 (2 H, d, J=7.8 Hz).

Vi du A-25: 2-[4-{4-[2-(3,5-dimetylmorpholin-4-yl)etyl|phenyl}-2-(4-flo-3-
metoxyphenyl)-1H-imidazol-1-yl]-N-(propan-2-yl)axetamit
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T
C -
/OD/T\}“Q\/\ N)\/O
F
MS (ESI duong) m/z: 509 ([M+H]").
'H-NMR (600 MHz, CDCl;) & (ppm) ; 1,02 - 1,10 (6 H, m), 1,13 (6 H, d,
J=6,6 Hz), 2,50 - 2,58 (1 H, m), 2,65 - 2,75 (1 H, m), 2,80 - 2,99 (4 H, m), 3,40 - 3,46
(2 H, m), 3,68 - 3,75 (2 H, m), 3,95 (3 H, s), 4,11 - 4,20 (1 H, m), 4,66 (2 H, s), 5,37 -
5,44 (1 H, m), 7,05 - 7,10 (1 H, m), 7,14 - 7,20 (1 H, m), 7,21 - 7,33 (4 H, m), 7,79 (2
H, d, J=8,3 Hz).
Vi du A-26: 2-[2-(3-clophenyl)-4-{5-[2-(morpholin-4-yl)etyl|pyridin-2-yl}-
1H-imidazol-1-yl]-N-(propan-2-yl)axetamit

H

T
\(N A\ M= Nf“\
o Wuo

MS (ESI duong) m/z: 468 ([M-+H]").

'H-NMR (600 MHz, DMSO-d6) & (ppm) ; 1,04 - 1,07 (6 H, m), 3,07 - 3,20 (4
H, m), 3,39 - 3,46 (2 H, m), 3,47 - 3,53 (2 H, m), 3,77 - 3,87 (3 H, m), 3,97 - 4,03 (2
H, m), 4,82 (2 H, s), 7,55 - 7,59 (1 H, m), 7,59 - 7,63 (1 H, m), 7,63 - 7,66 (1 H, m),
7,69 - 7,71 (1 H, m), 7,91 - 8,22 (3 H, m), 8,26 - 8,35 (1 H, m), 8,50 - 8,61 (1 H, m).

Vi du A-27: 2-[2-(3-clophenyl)-4-{5-[2-(3-0xa-8-azabixyclo[3,2,1]oct-8-
yletyl]pyridin-2-yl}-1H-imidazol-1-yl]-N-(propan-2-yl)axetamit

§
T
N N= N0
cl Sean Ny j)/
MS (ESI duong) m/z: 494 ((M+H]").
'H-NMR (600 MHz, DMSO-d6) & (ppm) ; 1,05 (6 H, d, J=6,6 Hz), 2,02 - 2,06
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(2 H, m), 2,18 - 2,23 (2 H, m), 3,27 (4 H, s), 3,71 (2 H, d, J=11,1 Hz), 3,79 - 3,86 (1 H,
m), 4,01 - 4,06 (2 H, m), 4,13 - 4,19 (2 H, m), 4,85 (2 H, s), 7,57 - 7,62 (1 H, m), 7,62
-7,68 (2 H, m), 7,72 (1 H, s), 8,10 - 8,24 (2 H, m), 8,29 - 8,37 (1 H, m), 8,58 - 8,65 (1
H, m).

Vi du A-28: Diéu ché 2-[2-(6-metoxypyridin-2-yl)-4-{4-[2-(piperidin-1-
yl)etyl]phenyl}-1H-imidazol-1-yl]-N-(propan-2-yl)axetamit

b 7
/OENJ%N‘WNO

Dung dich CHCl; (4ml) chtra hop chét ¢6 cong thirc (90mg) thu dugc trong vi
du tham khao P-A16, piperidin (0,06ml) va axit axetic (0,06ml) dugc bd sung vao va
hén hop nay dugc khudy trong mot thoi gian & nhiét do trong phong; sau do, natri
triaxetoxybohydrua (136mg) dugc bd sung vao va hdn hop nay duge khudy ngay va
tiép tuc khudy qua dém. Sau d6, hdn hop trong bé nuéc d4 duge trung hoa bang dung
dich NaHCOj; bdo hoa va chiét bang CHCl5. Lop hitu co duoc loc bang thiét bi tach
pha va dung moi duge chung cat hét dudi ap suét giam. Cian thu duogc duge tinh ché
bang sic ky cot silicagel (SNAP Cartridge HP-Sil 10g; pha déng: CHCly/MeOH =
99/1 - 90/10; thé tich/thé tich). San phdm da tinh ché duogc rira bang hdn hop dung moi
(EtOAc/n-Hexan = 1/6; thé tich/thé tich) va chit ran duoc thu gom bang cach loc dé
tao ra hop chét néu & dé muc (20mg 1 chét rin khong mau).

MS (ESI duong) m/z: 462 ([M+H]").

'H-NMR (600 MHz, CDCl;) & (ppm) ; 0,99 (6 H, d, J=6,4 Hz), 1,42 - 1,51 (2
H, m), 1,61 - 1,68 (4 H, m), 2,44 - 2,54 (4 H, m), 2,56 - 2,63 (2 H, m), 2,82 - 2,88 (2
H, m), 3,95 3 H, s), 4,03 - 4,11 (1 H, m), 5,28 (2 H, s), 5,57 - 5,64 (1 H, m), 6,72 -
6,78 (1 H, m), 7,24 - 7,28 (3 H, m), 7,68 - 7,73 (1 H, m), 7,79 (2 H, d, J=8,3 Hz), 7,95
- 7,99 (1 H, m).

Bat dau tir cac hop chit thu duogc trong vi du tham khao P-A16, vi du tham
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khao P-A20 va vi du tham khao P-A22, quy trinh gidng nhu trong vi du A-28 duoc ap
dung dé tao ra cac hop chét sau:

Vi du A-29: 2-[2-(6-metoxypyridin-2-yl)-4-{4-[2-(morpholin-4-
yl)etyl]phenyl}-1H-imidazol-1-yl]-N-(propan-2-yl)axetamit

YHTO
Z
MS (ESI duong) m/z: 464 ([M+H]").
'H-NMR (600 MHz, CDCls) & (ppm) ; 0,99 (6 H, d, J=6,4 Hz), 2,51 - 2,58 (4
H, m), 2,61 - 2,66 (2 H, m), 2,82 - 2,87 (2 H, m), 3,73 - 3,79 (4 H, m), 3,95 (3 H, s),
4,03 - 4,11 (1 H, m), 5,28 (2 H, s), 5,60 - 5,65 (1 H, m), 6,75 (1 H, d, J=8,3 Hz), 7,25 -
7,29 3 H, m), 7,68 - 7,74 (1 H, m), 7,80 (2 H, d, J=8,3 Hz), 7,95 - 7,99 (1 H, m).
Vi du A-30: 2-[2-(3-clophenyl)-4-{6-[2-(morpholin-4-yl)etyl] pyridin-3-yl}-
1H-imidazol-1-yl]-N-(propan-2-yl)axetamit

H

TP

N

yy__ /=N YO

C|\©/&N N\ / p—

MS (ESI duong) m/z: 468 ([M+H]").

'H-NMR (600 MHz, CDCl3) & (ppm) ; 1,14 (6 H, d, J=6,4 Hz), 2,55 (4 H, br.
s.), 2,77 - 2,82 (2 H, m), 3,00 - 3,04 (2 H, m), 3,73 (4 H, t, J=4,6 Hz), 4,11 - 4,20 (1 H,
m), 4,65 (2 H, s), 5,36 (1 H, d, J=7,8 Hz), 7,24 (1 H, d, J=8,3 Hz), 7,37 (1 H, s), 7,40 -
7,49 (3 H, m), 7,65 (1 H, s), 8,11 (1 H, dd, ]=8,0, 2,1 Hz), 8,92 (1 H, d, ]=2,3 Hz).

Vi du A-31: 2-[4-{4-[2-(dietylamino)etyl|phenyl}-2-(4-flo-3-metoxyphenyl)-
1H-imidazol-1-yl]-N-(propan-2-yl)axetamit
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MS (ESI duong) m/z: 467 ((M+H]").

'H-NMR (600 MHz, CDCl;) & (ppm) ; 1,09 (6 H, t, J=7,0 Hz), 1,12 (6 H, d,
J=6,2 Hz), 2,59 - 2,67 (4 H, m), 2,70 - 2,83 (4 H, m), 3,94 3 H, s), 4,11 - 4,20 (1 H,
m), 4,65 (2 H, s), 5,38 - 5,45 (1 H, m), 7,04 - 7,09 (1 H, m), 7,17 (1 H, dd, J=11,1, 8.3
Hz), 7,22 - 7,34 (4 H, m), 7,78 (2 H, d, J=8,3 Hz).

Vi du A-32: 2-[4-(4-{2-[etyl(2-metoxyetyl)amino]etyl} phenyl)-2-(4-flo-3-
metoxyphenyl)-1H-imidazol-1-yl]-N-(propan-2-yl)axetamit

T
‘LWH

MS (ESI duong) m/z: 497 ([M+H]").

'H-NMR (600 MHz, CDCl3) & (ppm) ; 1,08 (3 H, t, J=7,0 Hz), 1,12 (6 H, d,
J=6,6 Hz), 2,64 - 2,83 (8 H, m), 3,38 (3 H, s), 3,47 - 3,54 (2 H, m), 3,94 (3 H, s), 4,11 -
4,21 (1 H, m), 4,65 (2 H, s), 5,39 - 5,44 (1 H, m), 7,04 - 7,10 (1 H, m), 7,13 - 7,19 (1
H, m), 7,23 - 7,28 (3 H, m), 7,28 - 7,33 (1 H, m), 7,78 (2 H, d, J=8,3 Hz).

Vi du A-33: Diéu ché 2-[2-(3-clophenyl)-4-{4-[2-(piperidin-1-yl)
etoxy|phenyl}-1H-imidazol-1-yl]-N-(propan-2-yl)axetamit

e -
S aarasl

Hdn hop ctia hop chét c6 cong thirc (60mg) thu duoc trong vi du tham khéao P-

A24, 1-piperidinetanol (0,06ml), xyanometylentributylphosphoran (94mg) va toluen
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(2,0ml) dugc khudy & nhiét do bén ngoai 1a 90°C trong 4 gid dudi mdi trudng nito.
Sau  khi dé hén  hop nguoi, 1-piperidinetanol (0,03ml) va
xyanometylentributylphosphoran (47mg) dugc bd sung thém vao va hdn hop nay duge
khudy & nhiét do bén ngoai 12 90°C trong 6 gid. Sau khi dé hdn hop ngudi, dung moi
duge chung cit hét du6i ap sut giam va cin thu duge duoc tinh ché bang sic ky cot
(SNAP Cartridge KP-Sil 25g: pha dong: CHCl;/MeOH = 98/2 - 90/10; thé tich/thé
tich). San phém da duoc tinh ché thé thu duogc dugc ria béng Et,O dé tao ra hop chét
néu & d& muc (39mg 1a chét rin khong mau).

MS (ESI duong) m/z: 481 ([M+H]").

'H-NMR (600 MHz, CDCl5) & (ppm) ; 1,13 (6 H, d, J=6,4 Hz), 1,44 - 1,50 (2
H, m), 1,60 - 1,67 (4 H, m), 2,48 - 2,59 (4 H, m), 2,76 - 2,83 (2 H, m), 4,11 - 4,20 (3
H, m), 4,65 (2 H, s), 5,36 - 5,42 (1 H, m), 6,94 - 6,99 (2 H, m), 7,22 (1 H, s), 7,38 -
7,47 3 H, m), 7,66 - 7,69 (1 H, m), 7,75 - 7,80 (2 H, m).

Bit dau tir vi du tham khao P-A27, quy trinh giéng nhu trong vi du A-33 dugc
ap dung dé diéu ché cac hop chat sau.

Vi du A-34: 2-[2-(3-clophenyl)-4-{3-[2-(piperidin-1-yl)etoxy]|phenyl}-1H-
imidazol-1-yl]-N-(propan-2-yl)axetamit

H
i

T O

N

CI\©/L\N

MS (ESI duong) m/z: 481 ([M+H]").

'H-NMR (600 MHz, CDCl3) & (ppm) ; 1,13 (6 H, d, J=6,4 Hz), 1,41 - 1,50 (2
H, m), 1,61 - 1,67 (4 H, m), 2,37 - 2,61 (4 H, m), 2,79 - 2,85 (2 H, m), 4,12 - 4,23 (3
H, m), 4,66 (2 H, s), 5,37 - 5,42 (1 H, m), 6,84 - 6,88 (1 H, m), 7,29 - 7,34 (2 H, m),
7,40 - 7,48 (5 H, m), 7,67 - 7,70 (1 H, m).

Vi du A-35: 2-[2-(3-clophenyl)-4-{3-[3-(piperidin-1-yl)propoxy]phenyl }-1H-
imidazol-1-yl]-N-(propan-2-yl)axetamit
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H
[
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CI\©/L\N

MS (ESI duong) m/z: 495 ([M+H]").

'H-NMR (600 MHz, CDCl3) & (ppm) ; 1,13 (6 H, d, J=6,4 Hz), 1,43 - 1,50 (2
H, m), 1,63 - 1,71 (4 H, m), 2,00 - 2,10 (2 H, m), 2,35 - 2,63 (6 H, m), 4,08 - 4,12 (2
H, m), 4,13 - 4,21 (1 H, m), 4,66 (2 H, s), 5,37 - 5,42 (1 H, m), 6,83 - 6,87 (1 H, m),
7,29 - 7,34 (2 H, m), 7,38 - 7,49 (5 H, m), 7,67 - 7,70 (1 H, m).

Vi du A-36: Diéu ché 2-[2-(3-metoxyphenyl)-5-metyl-4-{4-[2-(morpholin-4-
yletyl]phenyl}-1H-imidazol-1-yl]-N-(propan-2-yl)axetamit

T
T

Hdn hop ciia hop chit ¢ cong thirc (86mg) thu duoc trong vi du tham khao P-
A30, axit 4-(2-morpholinoetyl)phenylboronic (166mg), Pd(PPhs), (54mg), dung dich
Na,CO; 2M (0,24ml) va hon hop dung méi (2,5ml; toluen /MeOH = 5/3; thé tich/thé
tich) duoc khudy ¢ nhiét d6 bén ngoai 1a 100°C trong 17 gio. Sau khi dé hdn hop
ngudi, axit 4-(2-morpholinoetyl)phenylboronic (83mg) va Pd(PPhs), (27mg) dugc bd
sung thém vao va hon hop nay dugce khudy & nhiét do bén ngoai 1a 100°C trong 5 gid.
Sau khi dé hdn hop ngudi, hdn hop nay duge pha loing béng CHCI; va rura béng nudc.
L6p hitu co duge 1am kho bing MgSO, va sau d6 ¢d dudi ap suét giam. Can thu duoc
duoc tinh ché bang sic ky cot silicagel (dang OH trung hoa) (pha dong: CHCIl;/MeOH
= 97/3 - 90/10; thé tich/thé tich) va rira bang IPE dé tao ra hop chit néu & d& muc
(12mg 12 chat ran khong mau).

MS (ESI duong) m/z: 477 (IM+H]").

'H-NMR (600 MHz, CDCl;) & (ppm) ; 1,13 (6 H, d, J=6,0 Hz), 2,43 (3 H, s),
2,48 - 2,58 (4 H, m), 2,59 - 2,69 (2 H, m), 2,79 - 2,90 (2 H, m), 3,69 -3,77 (4 H, m),
3,83(3H,s),4,13-423 (1 H, m), 4,60 (2H,s),5,32-5,41 (1 H,m), 6,92-7,16 (3 H,
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m), 7,21 - 7,30 (2 H, m), 7,31 - 7,41 (1 H, m), 7,59 -7,71 (2 H, m).

Bat dau tir cac hop chét thu duogc trong vi du tham khao P-A32, vi du tham
khao P-A33, vi du tham khao P-A34, vi du tham khao P-A35, vi du tham khao P-A36,
vi du tham khéao P-A43, vi du tham khao P-A46 va vi du tham khao P-A65, quy trinh
giéng nhu trong vi du A-36 duoc 4p dung dé diéu ché cac hop chit sau:

Vi du A-37: 2-[2-(3-metoxyphenyl)-4-{4-[2-(piperidin-1-yl)etyl]phenyl}-1H-

imidazol-1-yl]-N-(propan-2-yl)axetamit

MS (ESI duong) m/z: 461 ([M+H]").

'H-NMR (600 MHz, CDCl3) & (ppm) ; 1,09 (6 H, d, J=6,4 Hz), 1,45 (1 H, br.
s.), 1,53 - 1,67 (5 H, m), 2,39 - 2,53 (4 H, m), 2,52 - 2,62 (2 H, m),2,73 - 2,90 (2 H,
m), 3,71 - 3,89 (3 H, m), 4,04 - 4,20 (1 H, m), 4,66 (2 H, s), 5,40 (1 H, d, J=7,8 Hz),
6,95 - 7,02 (1 H, m), 7,07 - 7,20 (2 H, m), 7,18 - 7,29 (3H, m), 7,32 - 7,41 (1 H, m),
7,67 - 7,84 (2 H, m).

Vi du A-38: 2-[2-(3-metoxyphenyl)-4-{4-[2-(morpholin-4-yl)etyl]phenyl}-
1H-imidazol-1-yl]-N-(propan-2-yl)axetamit

H
T
N NP\O
_O. : J\\N A
MS (ESI dwong) m/z: 463 ([M+H]").
"H-NMR (600 MHz, CDCls) 8 (ppm) ; 1,11 (6 H, s), 2,54 (4 I, br. s.), 2,58 -
2,67 (2 H,m), 2,75 - 2,90 (2 H, m), 3,70 - 3,79 (4 H, m), 3,85 (3 H, 5),4,06 - 4,20 (1 H,

m), 4,67 (2 H, s), 5,40 (1 H, d, I=7,8 Hz), 6,93 - 7,03 (1 H, m), 7,09 - 7,19 (2 H, m),
7,22 - 7,29 (3 H, m), 7,32 - 7.42 (1 H, m), 7,71 - 7,87 (2H, m).
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Vi du A-39: 2-[2-(3-clo-4-flophenyl)-4-{4-[2-(morpholin-4-yl)etyl|phenyl }-
1H-imidazol-1-yl]-N-(propan-2-yl)axetamit

e
@AW\_J

MS (ESI duong) m/z: 485 ([M+H]").

'H-NMR (600 MHz, CDCI3) & (ppm) ; 1,13 (6 H, d, J=6,4 Hz), 2,54 (4 H, br.
s.), 2,59 - 2,68 (2 H, m), 2,76 - 2,89 (2 H, m), 3,67 - 3,81 (4 H, m),4,09 - 4,22 (1 H,
m), 4,62 (2 H, s), 5,37 (1 H, d, J=7,8 Hz), 7,14 - 7,34 (4 H, m), 7,40 - 7,51 (1 H, m),
7,63 - 7,84 (3 H, m).

Vi du A-40: 2-[2-(5-metoxypyridin-3-yl)-4-{4-[2-(morpholin-4-
yDetyl]phenyl}-1H-imidazol-1-yl]-N-(propan-2-yl)axetamit

MS (ESI duvong) m/z: 464 ([M+H

'H-NMR (600 MHz, CDCl3) 6 (ppm) ; 1,12 (6 H, d, J=6,4 Hz), 2,54 (4 H, br.
s.), 2,58 -2,66 (2 H, m), 2,78 - 2,90 (2 H, m), 3,71 - 3,78 (4 H, m),3,91 (3 H, s), 4,08 -
4,20 (1 H, m), 4,66 (2 H, s), 5,39 (1 H, d, J=7,8 Hz), 7,21 - 7,29 (2 H, m), 7,32 (1 H,
s), 7,47 - 7,52 (1 H, m), 7,74 - 7,80 (2 H, m), 8,36 -8,45 (2 H, m).

Vi du A-41: 2-[2-(2-metoxypyridin-4-yl)-4-{4-[2-(morpholin-4-
yDetyl]phenyl}-1H-imidazol-1-yl]-N-(propan-2-yl)axetamit

N7 N/“\

o}

/ol\ WL_/
N .z
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MS (ESI duong) m/z: 464 ([M+H]").

'H-NMR (600 MHz, CDCl5) & (ppm) ; 1,11 (6 H, d, J=6,4 Hz), 2,54 (4 H, br.
s.), 2,59 - 2,65 (2 H, m), 2,80 - 2,89 (2 H, m), 3,71 - 3,78 (4 H, m),3,98 (3 H, s), 4,10 -
4,20 (1 H, m), 4,70 (2 H, s), 5,35 (1 H, d, J=8,3 Hz), 6,98 (1 H, s), 7,12 - 7,17 (1 H,
m), 7,23 - 7,28 (2 H, m), 7,31 (1 H, s), 7,77 (2 H, d, J=8,3 Hz), 8,26 (1 H, d, J=5,0
Hz).

Vi du A-42: 2-[2-(3-metoxyphenyl)-4-{4-[2-(3-oxa-8-azabixyclo[3,2,1]oct-8-
yletyl]phenyl}-1H-imidazol-1-yl]-N-(propan-2-yl)axetamit

\rﬁfo
_0 N\’r}‘@_f N\/\/}\O

MS (ESI duong) m/z: 489 ([M+H]").

'H-NMR (600 MHz, CDCL3) & (ppm) ; 1,11 (6 H, d, J=6,6 Hz), 1,84 - 1,97 (4
H, m), 2,51 - 2,59 (2 H, m), 2,79 - 2,85 (2 H, m), 3,11 (2 H, br. s.), 3,53 (2 H, d, J=9,1
Hz), 3,75 (2 H, d, J=10,3 Hz), 3,86 (3 H, s), 4,10 - 4,20 (1 H, m), 4,68 (2 H, s), 5,36 -
5,43 (1 H, m), 6,97 - 7,04 (1 H, m), 7,13 (1 H, d, J=7,4 Hz), 7,16 - 7,20 (1 H, m), 7,23
-7,30 (3 H, m), 7,38 (1 H, t, J=8,1 Hz), 7,79 (2 H, d, ]=7,8 Hz).

Vi du A-43: 2-[2-(3-clophenyl)-4-{2-flo-4-[2-(morpholin-4-yl)etyl|phenyl }-
1H-imidazol-1-yl]-N-(propan-2-yl)axetamit

H
Y
\FN\ F N/j
N

Cl P

MS (ESI duong) m/z: 485 ([M+H]").

'H-NMR (600 MHz, CDCl;) & (ppm) ; 1,12 (6 H, d, J=6,6 Hz), 2,53 (4 H, br.
s.), 2,60 - 2,65 (2 H, m), 2,80 - 2,85 (2 H, m), 3,74 (4 H, t, J=4,5 Hz), 4,10 - 4,19 (1 H,
m), 4,65 (2 H, s), 5,42 (1 H, d, J=7,8 Hz), 6,99 (1 H, dd, J=12,2, 1,4 Hz), 7,07 (1 H,
dd, J=8.1, 1,4 Hz), 7,38 - 7,50 (4 H, m), 7,66 - 7,69 (1 H, m), 8,15 (1 H, t, J=8,1 Hz).
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Vi du A-44: 2-[2-(3-clophenyl)-4-{4-[2-(morpholin-4-yl)propyl|phenyl}-1H-
imidazol-1-yl]-N-(propan-2-yl)axetamit

H

T
TN N N
SN

cl (e

MS (ESI duong) m/z: 481 ([M+H]").

'H-NMR (600 MHz, CDCl;) & (ppm) ; 0,98 (3 H, d, J=6,6 Hz), 1,12 (6 H, d,
J=6,6 Hz), 2,42 - 2,48 (1 H, m), 2,59 - 2,65 (4 H, m), 2,76 - 2,83 (1 H, m), 2,99 - 3,05
(1 H, m), 3,71 - 3,77 (4 H, m), 4,10 - 4,20 (1 H, m), 4,65 (2 H, s), 5,38 (1 H, d, J=7,8
Hz), 7,22 (2 H, d, J=8,3 Hz), 7,29 (1 H, s), 7,38 - 7,47 (3 H, m), 7,67 (1 H, t, J=1,7
Hz), 7,75 - 7,79 (2 H, m).

Vi du A-45: Diéu ché 2-[2-(3-clophenyl)-4-{4-[2-(morpholin-4-yl)etyl]-2-
oxopyridin-1(2H)-yl}-1H-imidazol-1-yl]-N-(propan-2-yl)axetamit

H
\7/N o

N
cx\gl\’[}‘*'\' N__\ \__/

Hdn hop trong DMF (8,0ml) cta hop chéit ¢6 cong thirc (481mg) thu duoc
trong vi du tham khao P-A36, hop chéit thu duoc trong vi du tham khao P-A69, déng
iodua (52mg), trikali phosphat (516mg) va 4,7-dimetoxy-1,10-phenantrolin (98mg)
duoc khuéy ¢ nhiét do bén ngoai la 100°C trong 2 ngay. Sau khi dé hdn hop ngudi,
hén hop nay duge tinh ché bang sic ky ¢t pha dao (pha dong: 0,1% TFA MeCN/H,O
= 10/90 - 90/10; thé tich/thé tich). Cac phan doan duogc trung hoa bing dung dich
NaHCOj; bdo hoa, chiét béng CHCIL; va loc bé‘lng thiét bi tach pha. Dung moéi duoc
chung cit hét dudi ap suat giam dé tao ra hop chat néu & dé muc (155mg la chat rin
khong mau).

MS (ESI duong) m/z: 484 ([M-+H]").

'H-NMR (600 MHz, CDCl3) & (ppm) ; 1,13 (6 H, d, J=6,6 Hz), 2,32 - 2,90 (8
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H, m), 3,73 (4 H, br. s.), 4,05 - 4,22 (1 H, m), 4,65 (2 H, s), 5,49 (1 H, d, J=7.4 Hz),
6,25 (1 H, d, J=7,4 Hz), 6,49 (1 H, s), 7,36 - 7,51 (3 H, m), 7,66 (1 H, t, J=1,7 Hz),
8,03 (1 H, s), 8,54 (1 H, d, J=7,0 Hz).

Vi du A-46: Diéu ché 2-[2-(3-clophenyl)-4-{4-[2-(morpholin-4-yl)etyl]-2-

oxopiperazin-1-yl}-1H-imidazol-1-yl]-N-(propan-2-yl)axetamit

Y
.
OO

Hon hop ctia hop chit ¢6 cong thire (100mg) thu duoc trong vi du tham khao
P-A37, 4-(2-cloetyl)morpholin hydroclorua (52mg), iPr,NEt (0,14 ml) va MeCN
(2,0ml) duoc khuéy qua dém & nhiét do bén ngoai la 100°C. Sau khi dé hdn hop ngudi,
dung mdéi dugce chung cAt hét duéi ap suét gidm. Céan thu dugc duogc tinh ché béng sic
ky cot silicagél (SNAP Cartridge HP-Sil 10g; pha dong: CHCI;/MeOH = 98/2 - 90/10;
thé tich/thé tich); va sau khi rira bang hdn hop dung méi (EtOAc/n-Hexan = 1/6; thé
tich/thé tich), chét ran dugc thu gom béng cach loc dé tao ra hop chit néu & dé muc
(25mg la chat ran khong mau).

MS (ESI duong) m/z: 489 ([M+H]").

'H-NMR (600 MHz, CDCls) & (ppm) ; 1,13 (6 H, d, J=6,6 Hz), 2,52 (4 H, br.
s.),2,55-2,60 (2 H, m), 2,63 - 2,68 (2H, m), 2,87 -2,92 (2 H, m), 3,40 (2 H, s), 3,69 -
3,77 (4 H, m), 4,07 - 4,18 (3 H, m), 4,61 (2 H, s), 5,37 - 5,43 (1 H, m), 7,37 - 7,43 (3
H, m), 7,59 - 7,63 (1 H, m), 7,69 (1 H, s).

Vi du A-47: Piéu ché 2-(3-clophenyl)-N-[4-(morpholin-4-yl)xyclohexyl]-1-

[2-0x0-2-(propan-2-ylamino)etyl]-1H-imidazol-4-carboxamit

H

T
N O
cl ;,M
HN~1<::>HN/“ﬂb
o/
Bat dau tur hop chét (61mg) thu dugc trong vi du tham khao P-A39, quy trinh
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gidng nhu trong vi du A-28 dugc ap dung dé tao ra hop chit néu ¢ d& muc (45mg la
chét ran khong mau).

MS (ESI duong) m/z: 488 ([M+H]").

'H-NMR (600 MHz, CDCls) & (ppm) ; 1,14 (6 H, d, J=6,6 Hz), 1,23 - 1,61 (3
H, m), 1,64 - 1,77 (4 H, m), 1,85 - 2,03 (2 H, m), 2,12 - 2,21 (1 H, m), 2,47 - 2,61 (4
H, m), 3,73 (4 H, br. s.), 4,09 - 422 (2 H, m), 4,56 - 4,62 (2 H, m), 5,27 - 5,35 (1 H,
m), 7,39 - 7,50 (3 H, m), 7,59 - 7,66 (2 H, m).

Vi du A-48: Didu ché ‘ 2-(3-clophenyl)-N-metyl-N-[4-(morpholin-4-
yl)xyclohexyl]-1-[2-0x0-2-(propan-2-ylamino)etyl]-1H-imidazol-4-carboxamit

H

TP
Cl\@HONCO

Bit dau tir hop chét (105mg) thu dugc trong vi du tham khao P-A40, quy trinh
gidng nhu trong vi du A-28 dugc 4p dung dé tao ra hop chit néu & d& muc (56mg la
chét ran khong mau).

MS (ESI duong) m/z: 502 ([M+H]").

'H-NMR (600 MHz, CDCl3) & (ppm) ; 1,14 (6 H, d, J=6,6 Hz), 1,36 - 1,69 (6
H, m), 1,84 - 2,19 (4 H, m), 2,45 (2 H, br. s.), 2,57 (2 H, br. s.), 2,93 - 3,05 (1 H, m),
3,36 (1 H, br. s.), 3,67 - 3,79 (4 H, m), 4,08 - 4,18 (1 H, m), 4,63 (2 H, d, J=12,0 Hz),
7,37 -17,49 (3 H, m), 7,58 - 7,66 (2 H, m).

Vi du  A-49: Didu ché  2-[2-(3-clophenyl)-4-({3-[2-(morpholin-4-
yl)etyl]pyrolidin-1-yl}carbonyl)-1H-imidazol-1-yl]-N-(propan-2-yl)axetamit

)

O

Bit dAu tir hop chit (98mg) thu dwoc trong vi du tham khao P-A41, quy trinh
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gidng nhu trong vi du A-01 duogc 4p dung dé tao ra hop chét néu & dé muc (50mg la
san pham vo dinh hinh khéng mau).

MS (ESI duong) m/z: 488 ([M+H]").

'H-NMR (600 MHz, CDCl3) & (ppm) ; 1,13 (6 H, d, J=6,6 Hz), 1,50 - 1,72 (5
H, m), 2,04 - 2,30 (2 H, m), 2,35 - 2,52 (4 H, m), 3,19 - 3,63 (1 H, m), 3,66 - 3,84 (5
H, m), 3,86 - 4,00 (1 H, m), 4,08 - 4,17 (1 H, m), 4,30 - 4,46 (1 H, m), 4,63 (2 H, s),
5,65-5,78 (1 H, m), 7,37 - 7,50 (3 H, m), 7,64 (1 H, s), 7,71 (1 H, s).

Bit dau tir hop chét thu duoc trong vi du tham khao P-B02, cung véi hgp chét
thu duoc trong vi du tham khdo P-A43, axit 4-(2-morpholinoetyl)phenylboronic, va
pinacol este cua axit 4-(4-metyl-1-piperazinylmetyl)benzenboronic, quy trinh gidng
nhu trong vi du A-36 duoc ap dung dé diéu ché cac hop chét sau:

Vi du B-01: 2-[5-(3-clophenyl)-3-{4-[2-(3-0xa-8-azabixyclo[3,2,1]oct-8-
yDetyl]phenyl}-1H-1,2,4-triazol-1-yl]-N-(propan-2-yl)axetamit

N
j/ o
1’ .
MS (ESI duong) m/z: 494 ([M+H]")
'"H-NMR (600 MHz, CDCl3) 8 (ppm) ; 1,17 (6 H, d, J=6,6 Hz), 1,85 - 1,97 (4
H, m), 2,54 - 2,60 (2 H, m), 2,83 - 2,88 (2 H, m), 3,11 (2 H, br. 5.), 3,54 (2 H, d, ]=9,1
Hz), 3,75 (2 H, d, J=10,3 Hz), 4,11 - 4,18 (1 H, m), 4,85 (2 H, s), 6,15 - 6,20 (1 H, m),
7,34 (2 H, d, I=7.8 Hz), 7,46 - 7,50 (1 H, m), 7,51 - 7,55 (1 H, m), 7,55 - 7,58 (1 H,
m), 7,78 - 7,80 (1 H, m), 8,09 (2 H, d, ]=8,3 Hz).

Vi du B-02: 2-[5-(3-clophenyl)-3-{4-[2-(morpholin-4-yl)etyl|phenyl}-1H-
1,2,4-triazol-1-yl]-N-(propan-2-yl)axetamit
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N
TP
o0
O N
MS (ESI duong) m/z: 468 ([M+H]").
'H-NMR (600 MHz, CDCls) & (ppm) ; 1,16 (6 H, d, J=6,6 Hz), 2,52 - 2,57 (4
H, m), 2,62 - 2,68 (2 H, m), 2,85 -2,90 (2 H, m), 3,75 (4 H, t, J=4,5 Hz), 4,11 - 4,17 (1
H, m), 4,85 (2 H, s), 6,14 - 6,19 (1 H, m), 7,31 - 7,34 (2 H, m), 7,46 - 7,50 (1 H, m),
7,51 - 7,53 (1 H, m), 7,54 - 7,57 (1 H, m), 7,77 - 7,79 (1 H, m), 8,08 (2 H, d, J=8,3
Hz).
Vi du B-03: 2-[5-(3-clophenyl)-3-{4-[(4-metylpiperazin-1-yl)metyl]phenyl}-
1H-1,2,4-triazol-1-yl]-N-(propan-2-yl)axetamit

MS (ESI duong) m/z: 467 ([M+H]").

'H-NMR (600 MHz, DMS0-d6) & (ppm) ; 1,08 (6 H, d, J=6.6 Hz), 2,15 3 H,
s), 3,50 (2 H, s), 3,81 -3,88 (1 H, m), 4,93 (2H,s), 7,40 (2 H, d, J=8,3 Hz), 7,58 - 7,62
(1 H, m), 7,63 - 7,66 (1 H, m), 7,76 - 7,79 (1 H, m), 7,83 - 7,85 (1 H, m), 7,98 (2 H, d,
J1=8,3 Hz), 8,34 (1 H, d, J=7,4 Hz).

Vi du B-04: Diéu ché 2-[5-(3-clophenyl)-3-{5-[2-(3-0xa-8-
azabixyclo[3,2,1]oct-8-yl)etyl]pyridin-2-yl}-1H-1,2,4-triazol-1-yl]-N-(propan-2-

yl)axetamit
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Hbn hop cta hop chét co cong thirc (99mg) thu duoc trong vi du tham khao P-
A62, hop chét ¢co cong thire 70mg) thu dugc trong vi du tham khdo P-B04, Pd(PPh;),
(23mg) va DMF (3,0ml) duoc khudy & nhiét d6 bén ngoai 1a 95°C trong 3 gio dudi
moi trudong nito. Sau khi dé hdon hop ngudi, PA(PPhs), (23mg) duoc bd sung vao tiép
va hén hop nay duoc khudy ¢ nhiét dd bén ngoai 1a 95°C trong 4 gid. Sau khi dé hdn
hop ngudi, Pd(PPh;s), (23mg) dugc bd sung vao tiép va hdn hop nay dugc khudy &
nhiét do bén ngoai 1a 95°C trong 2 ngay. Sau khi d& hdn hop ngudi, nude va dung dich
NaHCO; bdo hoa dugc bd sung vao va chiét bang CHCl;, L6p hitu co duge loc bang
thiét bi tach pha va dung mdi dugc chung cit hét dudi ap suit giam. Cian thu duoc
dugc tinh ché bang sic ky cot silicagel (SNAP Cartridge HP-Sil 50g; pha dong:
CHCly/MeOH = 98/2 - 85/15; thé tich/thé tich). San phidm da tinh ché dugc rira bing
Et,O dé tao ra hop chét néu & dé muc (27mg la chét rin khong mau).

MS (ESI duong) m/z: 495 ([M+H]").

'H-NMR (600 MHz, CDCl5) & (ppm) ; 1,16 (6 H, d, J=6,6 Hz), 1,86 - 1,94 (4
H, m), 2,55 - 2,60 (2 H, m), 2,82 - 2,87 (2 H, m), 3,08 (2 H, br. s.), 3,53 (2 H, d, J=9,1
Hz), 3,72 (2 H, d, J=10,3 Hz), 4,11 - 4,18 (1 H, m), 4,92 (2 H, s), 5,96 - 6,02 (1 H, m),
7,46 - 7,51 (1 H, m), 7,52 - 7,55 (1 H, m), 7,62 - 7,66 (1 H, m), 7,70 - 7,74 (1 H, m),
7,86 - 7,89 (1 H, m), 8,15 (1 H, d, J=7,8 Hz), 8,66 (1 H, d, J=1,7 Hz).

Bit dau tur cac hop chat thu duoc trong vi du tham khao P-A60, vi du tham
khao P-A62, vi du tham khao P-B02, vi du tham khao P-B03, vi du tham khao P-B04,
vi du tham khao P-B0S5, vi du tham khao P-B07 va vi du tham khao P-B0S8, quy trinh
gidng nhu trong vi du B-04 dugc ap dung dé didu ché cac hop chit sau.

Vi du B-05: 2-[5-(3-metoxyphenyl)-3-{5-[2-(3-0xa-8-azabixyclo[3,2,1]oct-8-
yletyl]pyridin-2-yl}-1H-1,2,4-triazol-1-yl]-N-(propan-2-yl)axetamit

\fnfo

MS (ESI duong) m/z: 491 ([M+H]")
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'H-NMR (600 MHz, CDCl5) & (ppm) ; 1,14 (6 H, d, J=6,6 Hz), 1,91 (4 H, br.
s.), 2,49 -2,61 (2H, m), 2,84 (2H,t J=7,4 Hz), 3,08 (2 H, br. s.), 3,52 (2 H, d, J=10,7
Hz), 3,71 (2 H, d, J=9,9 Hz), 3,88 (3 H, s), 4,07 - 4,19 (1 H, m), 4,93 (2 H, s), 6,03 (1
H, d, J=9,5 Hz), 7,02 - 7,12 (1 H, m), 7,28 - 7,35 (2 H, m), 7,39 - 7,49 (1 H, m), 7,71
(1 H, d, J=9,9 Hz), 8,16 (1 H, d, J=8,3 Hz), 8,66 (1 H, s).

Vi du B-06: 2-[5-(4-flo-3-metoxyphenyl)-3-{5-[2-(3-oxa-8-
azabixyclo[3,2,1]oct-8-yl)etyl|pyridin-2-yl}-1H-1,2,4-triazol-1-yl]-N-(propan-2-

yl)axetamit

e
C
N-NC N N— =0
sendalhd

MS (ESI duong) m/z: 509 ([M+H]").

'H-NMR (600 MHz, CDCl3) & (ppm) ; 1,16 (6 H, d, J=6,2 Hz), 1,83 - 1,97 (4
H, m), 2,51 - 2,61 (2 H, m), 2,81 - 2,88 (2 H, m), 3,08 (2 H, br. s.), 3,53 (2 H, d, J=9,9
Hz), 3,71 (2 H, d, J=10,3 Hz), 3,98 (3 H, s), 4,09 - 4,18 (1 H, m), 4,91 (2 H, s), 6,02 -
6,12 (1 H, m), 7,23 (1 H, dd, J=10,7, 8,3 Hz), 7,29 - 7,33 (1 H, m), 7.48 (1 H, dd,
J=7.8,2,1 Hz), 7,69 - 7,75 (1 H, m), 8,15 (1 H, d, ]=7,8 Hz), 8,66 (1 H, d, J=2,1 Hz).

Vi du B-07: N-tert-butyl-2-[ 5-(3-metoxyphenyl)-3-{5-[2-(3-0xa-8-
azabixyclo[3,2,1]oct-8-yl)etyl|pyridin-2-yl}-1H-1,2,4-triazol-1-yl]axetamit

%ﬁfo
@/L A

MS (ESI duong) m/z: 505 ([M+H]"
'H-NMR (600 MHz, CDCl;) & (ppm) ; 1,34 (9 H, s), 1,90 (4 H, br. s.), 2,56 (2
H, t,J=7,6 Hz), 2,84 (2 H, t, J=7,4 Hz), 3,07 (2 H, br. s.), 3,52 (2 H, d, J=9,1 Hz), 3,71
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(2 H, d, J=10,3 Hz), 3,88 (3 H, s), 4,87 (2 H, s), 6,05 (1 H, s), 7,08 (1 H, dd, J=8.,3, 2,5
Hz), 7,28 - 7,34 (2 H, m), 7,44 (1 H, t, J=7,8 Hz), 7,70 (1 H, dd, J=8,1, 1,9 Hz), 8,16 (1
H, d, J=8,3 Hz), 8,65 (1 H, d, J=2,1 Hz).

Vi du B-08: 2-[5-(3-clo-4-flophenyl)-3-{5-[2-(3-oxa-8-azabixyclo[3,2,1]oct-8-
yDetyl]pyridin-2-yl}-1H-1,2,4-triazol-1-yl]-N-(propan-2-yl)axetamit

MS (ESI duong) m/z: 513 ([M+H]").

'H-NMR (600 MHz, CDCl3) & (ppm) ; 1,16 (6 H, d, J=6,6 Hz), 1,90 (4 H, s),
2,56 (2 H, t, J=7.4 Hz), 2,84 (2 H, t, J=7,6 Hz), 3,07 (2 H, br. s.), 3,52 (2 H, dd,
J=10,5, 1,9 Hz), 3,70 (2 H, d, J=10,3 Hz), 4,05 - 4,18 (1 H, m), 4,89 (2 H, s), 6,03 (1
H, d, J=7,8 Hz), 7,31 (1 H, t, J=8,5 Hz), 7,64 - 7,74 (2 H, m), 7,98 (1 H, dd, J=7.0, 2,1
Hz), 8,13 (1 H, d, J=7,8 Hz), 8,65 (1 H, d, J=1,7 Hz).

Vi du B-09: N-tert-butyl-2-[5-(3-clophenyl)-3-{5-[2-(3-0xa-8-
azabixyclo[3,2,1]oct-8-yDetyl]pyridin-2-yl}-1H-1,2,4-triazol-1-yl]axetamit

e
T
Q‘T::j/z;>»‘<tj>“thN:€?>O

MS (ESI duong) m/z: 509 ([M+H]").

'H-NMR (600 MHz, CDCl;) & (ppm) ; 1,35 (9 H, s), 1,91 (4 H, br. s.), 2,57 (2
H, t, J=7,6 Hz), 2,84 (2 H, t, J=7,2 Hz), 3,08 (2 H, br. s.), 3,53 (2 H, d, J=10,7 Hz),
3,71 (2 H, d, J=9,9 Hz), 4,86 (2 H, s), 6,00 (1 H, br. s.), 7,40 - 7,58 (2 H, m), 7,60 -
7,76 (2 H, m), 7,86 (1 H, s), 8,14 (1 H, d, J=8,3 Hz), 8,65 (1 H, s).

Vi du B-10: 2-[5-(3-clophenyl)-3-{5-[2-(morpholin-4-yl)etyl]pyridin- -2-yl}-
1H-1,2,4-triazol-1-yl]-N-(propan-2-yl)axetamit
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MS (ESI duong) m/z: 469 ([M+H]")

'H-NMR (600 MHz, CDCl3) & (ppm) ; 1,16 (6 H, d, J=6,6 Hz), 2,95 (2 H, br.
s.), 3,20 - 3,29 (2 H, m), 3,35 - 3,46 (2 H, m), 3,56 (2 H, br. s.), 3,93 - 4,18 (3 H, m),
4,26 (2 H, br. s.), 4,92 (2 H, s), 6,07 (1 H, d, J=7,0 Hz), 7,45 - 7,58 (2 H, m), 7,65 (1
H, d, J=7,8 Hz), 7,77 - 7,90 (2 H, m), 8,21 (1 H, d, J=8,3 Hz), 8,64 (1 H, s).

Vi du B-11: N-tert-butyl-2-[5-(3-clophenyl)-3-{5-[2-(morpholin-4-

yDetyl]pyridin-2-yl}-1H-1,2,4-triazol-1-yl]axetamit

MS (ESI duong) m/z: 483 ([M+H]").

'H-NMR (600 MHz, CDCl3) & (ppm) ; 1,33 (9 H, s), 2,52 (4 H, br. s.), 2,58 -
2,69 (2 H, m), 2,81 -2,90 (2 H,m), 3,72 (4 H, t, J=4,7 Hz), 4,84 (2 H, s), 5,97 (1 H, s),
7,44 - 7,53 (2 H, m), 7,59 - 7,70 (2 H, m), 7,84 (1 H, t, J=1,9 Hz), 8,13 (1 H, d, J=7,8
Hz), 8,61 (1 H, d, J=2,1 Hz).

Vi du B-12: 2-[5-(3-clo-4-flophenyl)-3-{5-[2-(morpholin-4-yl)etyl]pyridin-2-
yl}-1H-1,2,4-triazol-1-yl]-N-(propan-2-yl)axetamit

H
T
,.N
N3 N”j
j@*’“ e
MS (ESI duong) m/z: 487 ((IM+H]")
'H-NMR (600 MHz, CDCl3) & (ppm) ; 1,16 (6 H, d, J=6,6 Hz), 2,53 (4 H, br.
s.), 2,65 (2 H, t, J=7,6 Hz), 2,87 (2H,t, J=7,6 Hz), 3,73 (4 H, t, J=4,3 Hz), 4,07 - 4,17
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(1 H, m), 4,89 (2 H, s), 6,01 (1 H, d, J=8,7 Hz), 7,31 (1 H, t, J=8,7 Hz), 7,64 - 7,73 (2
H, m), 7,98 (1 H, dd, J=6,8, 2,3 Hz), 8,13 (1 H, d, J=7,8 Hz), 8,63 (1 H, d, J=1,7 Hz).

Vi du B-13: 2-|5-(4-flo-3-metoxyphenyl)-3-{5-[2-(morpholin-4-
yDetyl]pyridin- 2-y1}-1H-1,2,4-triazol-1-yl]-N-(propan-2-yl)axetamit

H
T
~N

/NL y = Ny
/O:© =N \ s
F

MS (ESI duong) m/z: 483 ([M+H]").

'H-NMR (600 MHz, CDCl;) & (ppm) ; 1,15 (6 H, d, J=6,6 Hz), 2,53 (4 H, br.
s.), 2,65 (2 H, t, J=7,6 Hz), 2,88 (2 H, t, J=7,6 Hz), 3,74 (4 H, t, J=4,5 Hz), 3,97 (3 H,
s), 4,12 (1 H, dq, J=13,5, 6,6 Hz), 4,91 (2 H, s), 6,01 - 6,13 (1 H, m), 7,23 (1 H, dd,
J=10,5, 8,5 Hz), 7,28 - 7,35 (1 H, m), 7,47 (1 H, dd, J=7.8, 1,7 Hz), 7,69 (1 H, dd,
J=8.1, 1,9 Hz), 8,15 (1 H, d, J=8,3 Hz), 8,63 (1 H, d, ]=2,1 Hz).

Vi du B-14: N-tert-butyl-2-[5-(3-metoxyphenyl)-3-{5-[2-(morpholin-4-

yhetyl]pyridin- 2-yl}-1H-1,2 4-triazol-1-yl]axetamit

MS (ESI duong) m/z: 479 ([M+H]").

'H-NMR (600 MHz, CDCl3) & (ppm) ; 1,34 (9 H, s), 2,54 (4 H, br. s.), 2,61 -
2,69 (2 H, m), 2,84 - 2,90 (2 H, m), 3,74 (4 H, t, J=4,7 Hz), 3,87 (3 H, s), 4,87 (2 H, s),
6,04 (1 H, s), 7,08 (1 H, dd, J=8.9, 3,1 Hz), 7,28 - 7,35 (2 H, m), 7,40 - 7,47 (1 H, m),
7,68 (1 H, dd, J=8,1, 2,3 Hz), 8,16 (1 H, d, J=8,3 Hz), 8,63 (1 H, d, J=2,1 Hz).

Vi du B-15: Piéu ché 2-[5-(3-metoxyphenyl)-3-{5-[2-(morpholin-4-
yletyl|pyridin-2-yl}-1H-1,2,4-triazol-1-yl]-N-(propan-2-yl)axetamit
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Han hop ctia hop chit ¢6 cong thirc (100mg) thu duoc trong vi du diéu ché P-

O

B04, hexametyl-di-thiéc (370mg), Pd(PPhs), (33mg) va toluen (3,0ml) dugc khudy &
nhiét do bén ngoai la 100°C trong 3 ngay. Sau khi dé hdn hgp ngudi, nude dugc bd
sung vao va chiét bing EtOAc. Lép hitu co duoc rira bing nude mudi va lam kho bing
Na,SO,; sau do, chat lam khé duoc loc hét va dung moi dugc chung cit hét dudi ap
suat giam.

Hon hop cta cin thu dugc, hop chit ¢6 cong thie (95mg) thu duoc trong vi du
tham khao P-A59, Pd(PPhs), (80mg) va DMF (2,5ml) dugc khudy & nhiét d6 bén
ngoai 14 95°C trong 2 ngay. Sau khi dé hdn hop ngudi, nude va dung dich NaHCOs;
bao hoa dugc bd sung vao va chiét bang CHCI;. Lép hitu co duge rira bing nude mudi
va loc bang thiét bi tach pha; sau dé, dung méi duoc chung cit hét duéi ap suit giam.
Can thu dugc duoc tinh ché bé’mg sac ky cot silicagel (SNAP Cartridge HP-Sil; pha
dong: CHCl/MeOH = 98/2 - 85/15; thé tich/thé tich). San phim da tinh ché duoc rira
bang hdn hop dung moéi (EtOAc/n-Hexan = 1/4; thé tich/thé tich) dé tao ra hop chét
néu ¢ dé muc (68mg 14 chat ran khong mau).

MS (ESI duong) m/z: 465 ([M+H]").

'H-NMR (600 MHz, CDCl3) & (ppm) ; 1,14 (6 H, d, J=6,6 Hz), 2,53 (4 H, br.
s.), 2,60 - 2,70 (2 H, m), 2,82 - 2,91 (2 H, m), 3,74 (4 H, t, J=4,5 Hz), 3,87 (3 H, s),
4,07 - 4,19 (1 H, m), 4,93 (2 H, s), 6,04 (1 H, d, J=7,4 Hz), 7,04 - 7,11 (1 H, m), 7,27 -
7,35 (2 H, m), 7,44 (1 H, t, J=7,8 Hz), 7,68 (1 H, dd, J=8,3, 2,1 Hz), §,16 (1 H, d,
J=8,3 Hz), 8,63 (1 H, d, J=1,7 Hz).

Bit du tir hop chit thu duoc trong vi du tham khao P-B04, cung véi 4-(4-
bromophenetyl)morpholin, vi du tham khao P-A42, vi du tham khao P-A45, vi du
tham khao P-A49 va vi du tham khao P-A64, quy trinh gidng nhu trong vi du B-15
duoc ap dung dé diéu ché cac hop chét sau.

Vi du B-16: 2-[5-(3-metoxyphenyl)-3-{4-[2-(morpholin-4-yl)etyl|phenyl } -1 H-
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1,2,4-triazol-1-yl]-N-(propan-2-yl)axetamit

T
C
@* -

MS (ESI duong) m/z: 464 ([M-+H]")

'H-NMR (600 MHz, CDCl3) & (ppm) ; 1,10 - 1,18 (6 H, m), 2,55 (4 H, br. 5.),
2,62 - 2,68 (2H, m), 2,83 -2,91 (2 H, m), 3,75 (4 H, t, J=4,5 Hz), 3,81 - 3,90 (3 H, m),
4,07 - 4,18 (1 H, m), 4,76 (2 H, s), 6,19 (1 H, d, J=7,0 Hz), 7,00 - 7,10 (1 H, m), 7,14 -
7,25 (2 H, m), 7,32 (1 H, d, J=7,8 Hz), 7,42 - 7,47 (1 H, m), 8,06 (1 H, s), 8,10 (2 H, d,
J=8.3 Hz).

Vi du B-17: 2-[5-(3-metoxyphenyl)-3-{4-[2-(3-0xa-8-azabixyclo[3,2,1]oct-8-
yletyl|phenyl}-1H-1,2,4-triazol-1-yl]-N-(propan-2-yl)axetamit

N
TP
NN N0
peatald

MS (ESI dwong) m/z: 490 ([M+H]").

'H-NMR (600 MHz, CDCl3) & (ppm) ; 1,17 (1 H, d, J=6,6 Hz), 1,83 - 1,98 (4
H, m), 2,54 - 2,61 (2 H, m), 2,82 - 2,89 (2 H, m), 3,08 - 3,15 (2 H, m), 3,52 - 3,57 (2
H, m), 3,72 - 3,78 (2 H, m), 3,88 (3 H, s), 4,11 - 4,18 (1 H, m), 4,87 (2 H, s), 6,17 -
6,23 (1 H, m), 7,06 - 7,11 (1 H, m), 7,22 - 7,26 (2 H, m), 7,31 - 7,36 (2 H, m), 7,42 -
7,46 (1 H, m), 8,08 - 8,13 (2 H, m).

Vi du B-18: 2-[3-{2-flo-4-[2-(morpholin-4-yl)etyl|phenyl}-5-(3-
metoxyphenyl)-1H-1,2,4-triazol-1-yl]-N-(propan-2-yl)axetamit
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MS (ESI dvong) m/z: 482 ([M+H]").

'H-NMR (600 MHz, CDCIl;) & (ppm) ; 1,10 - 1,21 (6 H, m), 2,53 (4 H, br. s.),
2,60 -2,70 (2 H, m), 2,80 - 2,92 (2 H, m), 3,74 (4 H, t, J=4,7 Hz), 3,81 - 3,91 (3 H, m),
4,04 - 4,18 (1 H, m), 4,90 (2 H, s), 6,54 (1 H, d, J=7,4 Hz), 7,01 - 7,25 (4 H, m), 7,34 -
7,48 (2 H, m), 7,97 - 8,11 (1 H, m).

Vi du B-19: 2-[3-{3-flo-4-[2-(morpholin-4-yl)etyl|phenyl }-5-(3-

metoxyphenyl)-1H-1,2,4-triazol-1-yl]-N-(propan-2-yl)axetamit

H
Vs
T oo

/O\C)\\N\ P
MS (ESI duong) m/z: 482 ([M+H]").
'H-NMR (600 MHz, CDCls) & (ppm) ; 1,10 - 1,20 (6 H, m), 2,55 (4 H, br. s.),
2,60 - 2,68 (2 H, m), 2,84 - 2,94 (2 H, m), 3,74 (2 H, t, J=4,5 Hz), 3,82 - 3,90 (5 H, m),
4,14 (1 H, d, J=7,4 Hz), 4,86 (2 H, d, J=5,0 Hz), 6,12 (1 H, d, J=7,4 Hz), 7,00 - 7,11 (1
H, m), 7,17 - 7,21 (1 H, m), 7,32 (1 H, t, J=7,6 Hz), 7,43 (1 H, q, J=8,1 Hz), 7,75 -
7,93 (2 H, m), 8,06 (1 H, s).
Vi du B-20: 2-[5-(3-metoxyphenyl)-3-{4-[2-(3-oxa-8-azabixyclo[3,2,1]oct-8-

yDpropyl]phenyl}-1H-1,2,4-triazol-1-yl]-N-(propan-2-yl)axetamit
H
T
—~N
N-N, N—(—0
/o\©//\\N

MS (ESI duong) m/z: 504 ([M+H]").
'"H-NMR (600 MHz, CDCl3) & (ppm) ; 1,17 (6 H, d, J=6,6 Hz), 2,42 - 2,51 (2
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H, m), 2,55 - 2,62 (2 H, m), 3,04 (2 H, dd, J=12,6, 2,3 Hz), 3,36 (2 H, d, J=7,0 Hz),
3,47 (2 H, d, J=5,0 Hz), 3,57 (2 H, dd, J=8,1, 2,3 Hz), 3,68 - 3,83 (3 H, m), 3,88 (3 H,
s), 4,06 - 4,21 (2 H, m), 4,87 (2 H, s), 6,20 (1 H, d, J=7,4 Hz), 7,00 - 7,12 (2 H, m),
7,19 - 7,26 (3 H, m), 7,39 - 7,49 (1 H, m), 8,09 (2 H, d, J=8,3 Hz).

Bit du tir hop chit thu duoc trong vi du tham khao P-B09, quy trinh gidng
nhu trong vi du A-01 duoc 4p dung dé didu ché cac hop chat sau:

Vi du B-21: 2-[5-(3-metoxyphenyl)-3-{4-[2-(pyrolidin-1-yl)etyl]phenyl}-1H-
1,2,4-triazol-1-yl]-N-(propan-2-yl)axetamit;

Vi du B-22: 2-[3-{4-[2-(3,6-dihydropyridin-1(2H)-yl)etyl]phenyl}-5-(3-
metoxyphenyl)-1H-1,2,4-triazol-1-yl]-N-(propan-2-yl)axetamit;

Vi du B-23: 2-[5-(3-metoxyphenyl)-3-{4-[2-(4-metylpiperidin-1-
yhetyl|phenyl}-1H-1,2,4-triazol-1-yl]-N-(propan-2-yl)axetamit;

Vi du B-24: 2-[3-{4-[2-(4-xyanopiperidin-1-yl)etyl|phenyl }-5-(3-
metoxyphenyl)-1H-1,2,4-triazol-1-yl]-N-(propan-2-yl)axetamit;

Vi du B-25: 2-[5-(3-metoxyphenyl)-3-{4-[2-(3-metoxypiperidin-1-
yletyl]phenyl}-1H-1,2.4-triazol-1-yl]-N-(propan-2-yl)axetamit;

Vi du B-26: 2-[3-(4-{2-[4-(dimetylamino)piperidin-1-yl]etyl}phenyl)-5-(3-
metoxyphenyl)-1H-1,2,4-triazol-1-yl]-N-(propan-2-yl)axetamit;

Vi du B-27: 2-[5-(3-metoxyphenyl)-3-{4-[2-(octahydroisoquinolin-2(1H)-
yletyl|phenyl}-1H-1,2.4-triazol-1-yl]-N-(propan-2-yl)axetamit;

Vi du B-28: 2-[5-(3-metoxyphenyl)-3-{4-[2-(thiomorpholin-4-yl)etylJphenyl } -
1H-1,2,4-triazol-1-yl]-N-(propan-2-yl)axetamit;

Vi du B-29: 2-[3-(4-{2-[(2R,65)-2,6-dimetylmorpholin-4-yl]etyl } phenyl)-5-
(3-metoxyphenyl)-1H-1,2,4-triazol-1-yl]-N-(propan-2-yl)axetamit;

Vi du B-30: 2-[5-(3-metoxyphenyl)-3-{4-[2-(3-metylmorpholin-4-
yletyl]phenyl}-1H-1,2.4-triazol-1-yl]-N-(propan-2-yl)axetamit;

Vi du B-31: 2-[3-{4-[2-(3-etylmorpholin-4-yl)etyl|phenyl }-5-(3-
metoxyphenyl)-1H-1,2,4-triazol-1-yl]-N-(propan-2-yl)axetamit;

Vi du B-32: 2-[5-(3-metoxyphenyl)-3-{4-[2-(4-metylpiperazin-1-
yletyl|phenyl}-1H-1,2,4-triazol-1-yl]-N-(propan-2-yl)axetamit;
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Vi du B-33: 2-[3-{4-[2-(4-acetylpiperazin-1-yl)etyl]phenyl}-5-(3-
metoxyphenyl)-1H-1,2,4-triazol-1-yl]-N-(propan-2-yl)axetamit;

Vi du B-34: 1-[2-(4-{5-(3-metoxyphenyl)-1-[2-0x0-2-(propan-2-
ylamino)etyl]-1H-1,2,4-triazol-3-yl} phenyl)etyl|piperidine-4-carboxamit;

Vi du B-35: 2-[3-(4-{2-[4-(acetylamino)piperidin-1-yl]etyl}phenyl)-5-(3-
metoxyphenyl)-1H-1,2,4-triazol-1-yl]-N-(propan-2-yl)axetamit;

Vi du B-36: 2-[3-{4-[2-(4-hydroxy-4-metylpiperidin-1-yl)etyl]phenyl}-5-(3-
metoxyphenyl)-1H-1,2,4-triazol-1-yl]-N-(propan-2-yl)axetamit;

Vi du B-37: 2-[5-(3-metoxyphenyl)-3-{4-[2-(7-oxa-2-azaspiro[3,5|non-2-
yDetyl]phenyl}-1H-1,2,4-triazol-1-yl]-N-(propan-2-yl)axetamit;

Vi du B-38: 2-[5-(3-metoxyphenyl)-3-(4-{2-[4-(triflometyl)piperidin-1-
ylJetyl}phenyl)-1H-1,2,4-triazol-1-yl]-N-(propan-2-yl)axetamit;

Vi du B-39: 2-[3-{4-[2-(4-flopiperidin-1-yl)etyl]phenyl}-5-(3-metoxyphenyl)-
1H-1,2,4-triazol-1-yl]-N-(propan-2-yl)axetamit;

Vi du B-40: 2-[3-{4-[2-(4,4-diflopiperidin-1-yl)etyl]phenyl}-5-(3-
metoxyphenyl)-1H-1,2 4-triazol-1-yl]-N-(propan-2-yl)axetamit;

Vi du B-41: 2-[3-{4-[2-(3,5-dimetylmorpholin-4-yl)etyl]phenyl }-5-(3-
metoxyphenyl)-1H-1,2,4-triazol-1-yl]-N-(propan-2-yl)axetamit;

Vi du B-42: 2-[5-(3-metoxyphenyl)-3-{4-[2-(2-oxa-6-azaspiro[3,3 |hept-6-
yletyl]phenyl}-1H-1,2.4-triazol-1-yl]-N-(propan-2-yl)axetamit.

Céac bang tir 1-1 dén 1-4 thé hién két qua do thoi gian luu (retention time: RT)

va MS trong LCMS nhu duogc thuc hién trong cac vi du tir B-21 dén B-42.
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Bang 1-1
, Diéu kién dé do MS(ESI duong)
Vidu Cau tric LC-MS RT(phut) m/z([M+H]")
B-21 2-1 0.47 448
B-22 Y 2-1 0,48 460
e
B-23 B
2-1 0,54 476
e
B-24 “ ’ 2-1 0,47 487
H
B-25 2-1 0,49 492
. e 2
B-26 ' 2-2 0,60 505
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Bang 1-2
) Piéu kién dé do MS (ESI duong)
Vidu Cau triic LC-MS RT (phat) m/z([M+H]")
B-27 - 2-1 0,63 516
/()..
rxlms
B-28 - 2-1 0,48 480
B-29 —N 0 2-1 0,51 492
) \
/,‘..)-v,
B-30 2-1 0,46 478
B-31 P 2-1 0,50 492
Lo
Y-
B-32 2-1 0,30 477
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[Bang 1-3]
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Bang 1-3
Diéu kién dé do MS (ESI duong)
Vidu |CAu tric LC-MS RT (phut) m/z([M+H]")
B-33 2-1 0,42 505
B-34 2-1 0,42 505
T T -~~~ >
‘\.& P U N i
B-35 N 2-1 0,43 519
B-36 2-1 0,46 492
B-37 2-1 0,48 504
Bas | [ . 2-1 0,56 530
,,,,,,,, \F.'
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[Bang 1-4]
Bang 1-4
) Diéu kién dé do MS (ESI duong)
Vi du Chu tric LC-MS  |RT (phat) m/z([M+H]")
B-39 ) 2-1 0,49 480
,,,,,,,, N r
B-40 o 2.1 0,51 498
B-41 0 2-1 0,49 492
/D~._
B-42 2-1 0,43 476
O
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Bit dau tir cac hop chit thu dugc trong cac vi du tham khao P-C10, P-C19, P-
C28, P-C35, P-C42, P-C48, P-C55, P-C61, P-C69, P-C74, P-C80 va P-C85, quy trinh
gidng nhu trong vi du A-01 dugc ap dung dé diéu ché cac hop chét sau trong cac vi du
tir C-01 dén C-22:

Vi du C-01: 2-[4-(3-clophenyl)-1-{4-[2-(piperidin-1-yl)etyl]phenyl}-1H-
pyrazol-3-yl]-N-(propan-2-yl)axetamit;

Vi du C-02: 2-[3-(3-clophenyl)-1-{4-[2-(piperidin-1-yl)etyl|phenyl}-1H-
pyrazol-4-yl]-N-(propan-2-yl)axetamit;

Vi du C-03: 2-[3-(3-clophenyl)-1-{4-[2-(morpholin-4-yl)etyl]phenyl}-1H-
pyrazol-4-yl]-N-(propan-2-yl)axetamit;

Vi du C-04: 2-[3-(3-clophenyl)-1-{4-[2-(2-0xa-6-azaspiro[3,3 Jhept-6-
yl)etyl|phenyl}-1H-pyrazol-4-yl]-N-(propan-2-yl)axetamit;

Vi du C-05: 2-[1-(3-clophenyl)-3-{4-[2-(morpholin-4-yl)etyl]phenyl}-1H-
pyrazol-5-yl]-N-(propan-2-yl)axetamit;

Vi du C-06: 2-[5-(3-clophenyl)-3-{4-[2-(piperidin-1-yl)etyl]phenyl}-1H-
pyrazol-1-yl]-N-(propan-2-yl)axetamit;

Vi du C-07: 2-[5-(3-clophenyl)-3-{4-[2-(morpholin-4-yl)etyl]phenyl}-1H-
pyrazol-1-yl]-N-(propan-2-yl)axetamit;

Vi du C-08: 2-[5-(3-clophenyl)-2-{4-[2-(piperidin-1-yl)etyl|phenyl}-1,3-
oxazol-4-yl]-N-(propan-2-yl)axetamit;

Vi du C-09: 2-[5-(3-clophenyl)-2-{4-[2-(morpholin-4-yl)etyl]phenyl}-1,3-
oxazol-4-yl]-N-(propan-2-yl)axetamit;

Vi du C-10: 2-[4-(3-clophenyl)-2-{4-[2-(piperidin-1-yl)etyl|phenyl}-1,3-
oxazol-5-yl]-N-(propan-2-yl)axetamit;

Vi du C-11: 2-[4-(3-clophenyl)-2-{4-[2-(morpholin-4-yl)etyl]phenyl}-1,3-
oxazol-5-yl]-N-(propan-2-yl)axetamit;

Vi du  C-12:  2-[4-(3-clophenyl)-2-{4-[2-(2-0xa-6-azaspiro[3,3 |hept-6-
yDetyl]phenyl}-1,3-oxazol-5-yl]-N-(propan-2-yl)axetamit;

Vi du C-13: 2-[5-(3-clophenyl)-2-{4-[2-(piperidin-1-yl)etyl]phenyl}-1,3-
thiazol-4-yl]-N-(propan-2-yl)axetamit;
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Vi du C-14: 2-[5-(3-clophenyl)-2-{4-[2-(morpholin-4-yl)etyl|phenyl}-1,3-
thiazol-4-yl]-N-(propan-2-yl)axetamit;

Vi du C-15:  2-[5-(3-clophenyl)-2-{4-[2-(2-0xa-6-azaspiro[ 3,3 |hept-6-
yletyl|phenyl}-1,3-thiazol-4-yl]-N-(propan-2-yl)axetamit;

Vi du C-16: 2-[5-(3-clophenyl)-2-{3-[2-(piperidin-1-yl)etyl]phenyl}-1,3-
thiazol-4-yl]-N-(propan-2-yl)axetamit;

Vi du C-17: 2-[5-(3-clophenyl)-2-{3-[2-(morpholin-4-yl)etyl|phenyl}-1,3-
thiazol-4-yl]-N-(propan-2-yl)axetamit;

Vi du C-18: 2-[4-(3-clophenyl)-1-{4-[2-(morpholin-4-yl)etyl]phenyl}-2,5-
dioxo-2,5-dihydro-1H-pyrol-3-yl]-N-(propan-2-yl)axetamit;

Vi du C-19: 2-[5-(3-clophenyl)-3-{4-[2-(morpholin-4-yl)etyl]phenyl }-2-0x0-
2,3-dihydro-1H-imidazol-1-yl]-N-(propan-2-yl)axetamit;

Vi du C-20: 2-[5-(3-clophenyl)-4-metyl-3-{4-[2-(morpholin-4-
yDetyl]phenyl}-2-0x0-2,3-dihydro-1H-imidazol-1-yl]-N-(propan-2-yl)axetamit;

Vi du C-21: 2-[1-(3-clophenyl)-3-{4-[2-(morpholin-4-yl)etyl]phenyl}-1H-
1,2,4-triazol-5-yl]-N-(propan-2-yl)axetamit;

Vi du C-22: 2-[1-(3-clophenyl)-3-{4-[2-(3-0xa-8-azabixyclo[3,2,1]oct-8-
yletyl|phenyl}-1H-1,2,4-triazol-5-yl]-N-(propan-2-yl)axetamit

Cac bang tir 2-1 dén 2-4 thé hién két qua cua phép do 'H-NMR va MS trong
cac vi du tir C-01 dén C-22.
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Vidu

Cau trac

'H NMR

MS (ESI
duong)
m/z([M+H]")

C-01

'"H NMR (600 MHz, CHLOROFORM-d) & ppm;

~ 1,10 (6 H, d, J=6,4 Hz), 1,43 - 1,50 (2 H, m), 1,59 -
/11,68 (4 H, m), 2,42 - 2,53 (4 H, m), 2,54 - 2,63 (2 H,
m), 2,80 - 2,91 (2 H, m), 3,74 (2 H, s), 3,97 - 4,15 (1

H, m), 6,36 (1 H, br. s.), 7,27 - 7,38 (5 H, m), 7,42 (1
H,s), 7,55 -7,63 (2 H, m), 7,99 (1 H, s)

465

C-02

'H NMR (600 MHz, CHLOROFORM.-d) § ppm;

31,04 (6 H, d, J=6,9 Hz), 1,42 - 1,72 (7 H, m), 2,38 -
12,69 (5 H, m), 2,81 - 2,93 (2 H, m), 3,59 (2 H, s),

4,01 -4,11 (1 H,m), 5,35 (1 H, br. s.), 7,29 - 7,33 (2
H, m), 7,33 -7,40 (2 H, m), 7,49 - 7,56 (1 H, m), 7,63
-7,69 (2 H, m), 7,71 - 7,75 (1 H, m), 7,96 (1 H, s)

465

C-03

'"H NMR (600 MHz, CHLOROFORM-d) & ppm;
1,04 (6 H, d, J=6,9 Hz), 2,46 - 2,58 (4 H, m), 2,59 -
2,66 (2 H, m), 2,80 - 2,90 (2 H, m), 3,59 (2 H, s),
3,71 -3,80 (4 H, m), 3,98 - 4,15 (1 H, m), 5,36 (1 H,
m, J=6,9 Hz), 7,29 - 7,33 (2 H, m), 7,33 - 7,40 2 H,
m), 7,50 - 7,57 (1 H, m), 7,63 - 7,69 (2 H, m), 7,73 (1
H,s), 7,97 (1 H, s)

467

C-04

'"H NMR (600 MHz, CHLOROFORM-d) & ppm;

A (1,07 (6 H, d, 1=6,4 Hz), 3,07 - 3,22 (4 H, m), 3,27 -

3,41 (4 H, m), 3,57 2 H,s),3,98 -4,16 (1 H, m),
4,69 (4H, 5), 5,20 - 5,44 (1 H, m), 7,38 (4 H, d, J=6,9
Hz), 7,54 (1 H,s), 7,62 - 7,83 (3 H, m), 8,02 (1 H, s)

479

C-05

'H NMR (600 MHz, CHLOROFORM-d) & ppm;

"™ 11,10 (6 H, d, J=6,9 Hz), 2,54 (4 H, br. s.), 2,60 - 2,65

(2 H, m), 2,80 - 2,88 (2 H, m), 3,64 (2 H, s), 3,75 (4
H, br.s.), 4,00 - 4,13 (1 H, m), 5,33 (1 H, d, J=5,0
Hz), 6,69 (1 H,'s), 7,23 - 7,29 (2 H, m), 7,34 - 7,45 (3
H, m), 7,56 (1 H, s), 7,76 - 7,81 (2 H, m)

467
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Vidu Céu trac

"H NMR

MS (ESI
duong)
m/z([M+H]")

C-06

'"H NMR (600 MHz,CHLOROFORM-d) & ppm ;
1,12 (6 H, d, J=6,4 Hz), 1,34 - 1,74 (6 H, m), 2,50
(4 H, br.s.), 2,61 (2 H, br. s.), 2,87 (2 H, br. s.),
3,92 -4,23 (1H, m), 4,75 (2 H, 5), 6,20 (1 H, d,
J=6,4 Hz), 6,67 (1 H, s), 7,21 - 7,32 (3 H, m), 7,37
7,45 (3 H, m), 7,69 -7,79 (2 H, m)

465

C-07

'"H NMR (600 MHz,CHLOROFORM-d) & ppm :
1,13 (6 H, d, J=6,4 Hz), 2,55 (4 H, br. 5.), 2,64 (2
H, br.s.), 2,78 - 2,94 (2 H, m), 3,76 (4 H, br. 5.),
4,03 - 4,14 (1H, m), 4,76 (2 H, s), 6,19 (1 H, d,
J=7,3 Hz), 6,67 (1 H, s), 7,26 - 7,33 (3 H, m), 7,37
-7,46 (3 H, m), 7,72 -7,81 (2 H, m)

467

C-08

'"H NMR (600 MHz,CHLOROFORM.-d) § ppm ;
1,15 (6 H, d, J=6,4 Hz), 1,43 - 1,51 (2 H, m), 1,53 -
1,69 (6 H, m), 2,44 - 2,54 (3 H, m), 2,56 - 2,67 (2
H, m), 2,82 - 2,96 (2 H, m), 3,70 (2 H, s), 3,99 -
4,16 (1 H, m), 6,56 (1 H, br. s.), 7,31 - 7,37 (3 H,
m), 7,38 - 7,43 (1 H, m), 7,61 (1 H, d, J=7,8 Hz),
7,68 - 7,75 (1 H, m),7,96 - 8,03 (2 H, m)

466

C-09

'H NMR (600 MHz, CHLOROFORM-d) & ppm ;
1,15 (6 H, d, J=6,9 Hz), 2,48 - 2,57 (4 H, m), 2,60 -
2,68 (2H, m),2,84-291(2H, m), 3,70 2 H, s),
3,72 -3,78 (4 H, m), 4,10 (1 H, dd, J=14,0, 6,6 Hz),
6,53 (1 H,br.s.),7,32-7,37 (3 H, m), 7,38 - 7,44
(1 H, m), 7,58 -7,65 (1 H, m), 7,69 - 7,75 (1 H, m),
7,96 - 8,04 (2 H, m)

468

'H NMR (600 MHz, CHLOROFORM-d) & ppm ;
1,11 (6 H, d, J=6,4 Hz), 1,42 - 1,52 (2 H, m), 1,54 -
1,71 (4 H, m), 2,45 - 2,66 (6 H, m), 2,85 - 2,94 (2
H, m), 3,85 (2 H, s), 4,12 (1 H, m, J=7.8, 6,6, 6,6
Hz), 5,45 (1 H, m, J=7,3 Hz), 7,30 - 7,36 (3 H, m),
7,36 - 7,41 (1 H, m), 7,59 - 7,64 (1 H, m), 7,81 (1
H, t, J=1,8Hz), 7,96 - 8,02 (2 H, m)

466

C-11

'"H NMR (600 MHz, CHLOROFORM.-d) § ppm ;
1,12 (6 H, d, J=6,9 Hz), 2,48 - 2,58 (4 H, m), 2,60 -
2,67 (2 H, m), 2,83 -2,91 (2 H, m), 3,71 - 3,77 (4
H, m), 3,85 (2 H, s), 4,05 - 4,18 (1 H, m), 5,45 (1
H, m, J=7,8 Hz), 7,30 - 7,36 (3 H, m), 7,36 - 7,41
(1 H, m),7,58-7,65 (1 H, m), 7,81 (1 H, m, J=1,6,
1,6 Hz), 7,98 - 8,03 (2 H, m)

468
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Vidu

Cau trac

"H NMR

MS (ESI duong)
m/z([M+H]")

'H NMR (600 MHz, CHLOROFORM-d) &
ppm ; 1,12 (6 H, d, J=6,9 Hz), 2,70 (4 H, br.
s.),3,37 (4 H, br.s.), 3,85 (2 H, 5), 4,07 - 4,16
(1 H, m), 4,73 (4 H, s), 5,38 - 5,48 (1 H, m),
7,27 -7,41 (4 H, m), 7,59 - 7,64 (1 H, m),
7,79 - 7,83 (1 H, m), 7,98 - 8,03 (2 H, m)

480

'H NMR (600 MHz, CHLOROFORM-d) &
ppm; 1,17 (6 H, d, J=6,4 Hz), 1,44 - 1,51 2
H, m), 1,61 - 1,70 (4 H, m), 2,40 - 2,55 (4 H,
m), 2,57 - 2,66 (2 H, m), 2,82 - 2,94 (2 H, m),
3,70 (2 H, s), 4,02 - 4,16 (1 H, m), 6,86 (1 H,
br.s.), 7,29 - 7,34 (2 H, m), 7,35 - 7,45 3 H,
m), 7,48 - 7,53 (1 H, m), 7,81 - 7,87 (2 H, m)

482

C-14

'H NMR (600 MHz, CHLOROFORM-d) 6
ppm ; 1,17 (6 H, d, J=6,4 Hz), 2,47 - 2,58 (4
H, m), 2,60 - 2,69 (2 H, m), 2,81 - 2,92 (2 H,
m), 3,70 (2 H, s), 3,73 - 3,77 (4 H, m), 4,03 -
4,15 (1 H, m), 6,83 (1 H, br. s.), 7,30 -7,34 (2
H, m), 7,35 - 7,41 2 H, m), 7,42 - 7,46 (1 H,
m), 7,49 - 7,53 (1 H, m), 7,83 - 7,88 (2 H, m)

484

C-15

'H NMR (600 MHz, CHLOROFORM-d) 6
ppm ; 1,17 (6 H, d, J=6,9 Hz), 2,70 (4 H, br.
s.), 3,40 (4 H, s), 3,70 (2 H, s), 4,03 - 4,13 (1
H, m), 4,74 (4 H, s), 6,81 (1 H,br. s.), 7,29 (2
H,s), 7,35-7,46 3 H, m), 7,51 (1 H, t, J=1,6
Hz), 7,82 - 7,87 (2 H, m)

496

'H NMR (600 MHz, CHLOROFORM-d) &
ppm ; 1,18 (6 H, d, J=6,4 Hz), 1,44 - 1,52 (2
H, m), 1,60 - 1,68 (4 H, m), 2,42 - 2,55 (4 H,
m), 2,57 - 2,67 (2 H, m), 2,83 - 2,96 (2 H, m),
3,71 (2 H, s), 4,01 - 4,14 (1 H, m), 6,85 (1 H,
br.s.), 7,29 - 7,33 (1 H, m), 7,35 - 7,42 (3 H,
m), 7,42 - 7,47 (1 H, m), 7,50 - 7,54 (1 H, m),
7,73 -7,77 (1 H, m), 7,79 (1 H, s)

482

C-17

'H NMR (600 MHz, CHLOROFORM-d) &
ppm ; 1,18 (6 H, d, J=6,9 Hz), 2,49 - 2,59 (4
H, m), 2,62 - 2,71 (2 H, m), 2,85-2,94 (2 H,
m), 3,71 (2 H, s), 3,73 - 3,78 (4 H, m), 3,98 -
4,19 (1 H, m), 6,80 (1 H, br. s.), 7,32 (1 H, d,
J=7,8 Hz), 7,35 - 7,42 (3 H, m), 7,43 - 7,46 (1
H, m), 7,50 - 7,54 (1 H, m), 7,75 - 7,78 (1 H,
m), 7,78 - 7,81 (1 H, m)

484
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Vidu

Cau truc

"H NMR

MS (ESI duong)
m/z([M+H]")

'H NMR (600 Hz,CHLOROFORM-d) &
ppm ; 1,18 (6 H, d, J=6,6 Hz), 2,54 (4 H,
br. s.), 2,58 - 2,66 (2 H, m), 2,81 - 2,90 (2
H, m), 3,49 (2 H, s), 3,71 - 3,77 (4 H, m),
4,00 - 4,13 (1 H, m), 6,09 (1 H, d, J=7,8
Hz), 7,28 - 7,37 (4 H, m), 7,42 - 7,50 (2
H, m), 7,84 - 7,91 (1 H, m), 7,95 (1 H, s)

496

"H NMR (600 MHz, DMSO-d6) § ppm ;
1,01 (6 H, d, J=6,6 Hz), 2,43 (4 H, br. s.),
2,73 -2,79 (2 H, m), 3,28 (2 H, s), 3,55 -
3,61 (4 H, m), 3,76 - 3,83 (1 H, m), 4,27
(2H,s), 7,33 (2 H,d, J=8,7 Hz), 7,37 (1
H,s), 7,40 - 7,49 3 H, m), 7,52 - 7,55 (1
H, m), 7,69 (2 H, d, J=8,7 Hz), 8,04 (1 H,
d, J=7,4 Hz)

483

C-20

'"H NMR (600 MHz, DMSO-d6) & ppm ;
1,08 (6 H, d, J=6.6 Hz), 2,15 3 H, s), 3,50
(2H,s),3,81-3,88 (1 H,m), 4,93 2 H,

®1s), 7.40 (2 H, d, J=8,3 Hz), 7.58 - 7,62 (1

H, m), 7,63 - 7,66 (1 H, m), 7,76 - 7,79 (1
H, m), 7,83 - 7,85 (1 H, m), 7,98 (2 H, d,
J=8.3 Hz), 8,34 (1 H, d, ]=7,4 Hz)

497

C-21

"HNMR (600 MHz, CHLOROFORM-d)
dppm; 1,22 (6 H, d, J=6,6 Hz), 2,55 (4
H, br. s.), 2,63 - 2,69 (2 H, m), 2,85 -2,91
(2 H, m), 3,73 - 3,80 (6 H, m), 4,07 -4,14
(1 H, m), 7,33 (2 H, d, J=8,3 Hz), 7,39 -
7,50 (4 H, m), 7,61 - 7,63 (1 H, m), 8,06
(2 H, d, J=8,3 Hz),

468

C-22

.*:‘\
AN

"H NMR (600 MHz, CHLOROFORM-d)
d ppm ; 1,22 (6 H, d, J=6,6 Hz), 1,85 -
1,97 (4 H, m), 2,53 - 2,62 (2 H, m), 2,82 -
2,90 (2 H, m), 3,08 - 3,15 (2 H, m), 3,51 -
3,57 (2 H, m), 3,72 - 3,77 (2 H, m), 3,79
(2H,s),4,07-4,14 (1 Hym), 7,34 (2 H,
d, J=8,3 Hz), 7,39 -7,51 (4 H, m), 7,60 -
7,63 (1 H, m), 8,06 (2 H, d, J=7,8 Hz),

494
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Vi du D-0I: Didu ché 2-[4-(3-clophenyl)-1-{4-[2-(morpholin-4-

yletyl]phenyl}-5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-y1]-N-(propan-2-yl)axetamit

Huyén phi 1,4-dioxan (1,8ml) chtra hop chét ¢6 cong thire (90mg) thu duoc
trong vi du tham khao P-DO08, 4-(4-bromophenetyl)morpholin (91mg), ddng iodua
(64mg), trikali phosphat (130mg) va trans-N,N’-bismetyl-1,2-xyclohexandiamin
(0,055ml) dugc khudy qua dém ¢ nhiét do bén ngoai 1a 100°C dudi dong nito. Sau khi
dé hdn hop phan tng ngudi, loc bing Celit (nhan hiéu da dugc ding ky) va chét rin
con lai duoc rira bé“mg CHCls. Nuéc loc duge ¢o va cin thu duge duogc tinh ché béng
sic ky cot silicagel (SNAP Cartridge KP-NH 28g; pha dong: n-Hexan/CHCl; = 25/75;
thé tich/thé tich) va hop chat thu dugc duogc rira trong hdn hop dung méi (n-
Hexan/EtOAc = 6/1; thé tich/thé tich); sau do, chét rén dugc thu gom béng cach loc dé
tao ra hop chat néu ¢ dé& muc (77mg 1a chit rin khong mau).

'H-NMR (600 MHz, CDCls) 6 (ppm) ; 1,14 (6 H, d, J=6,6 Hz), 2,53 (4 H, br.
s.), 2,58 - 2,64 (2 H, m), 2,78 - 2,87 (2 H, m), 3,47 (2 H, s), 3,75 (4 H, t, J=4,5 Hz),
3,96 - 4,09 (1 H, m), 5,92 (1 H, d, J=6,6 Hz), 7,27 - 7,33 (3 H, m), 7,37 - 7,50 (3 H,
m), 7,81 - 7,93 (2 H, m).

MS (ESI duong) m/z: 484 ([M+H]").

Bit dau tir cac hop chét thu duoc trong vi du tham khao P-D04, vi du tham
khao P-DO05, vi du tham khao P-D08, vi du tham khao P-D09, vi du tham khao P-D12,
vi du tham khdo P-D13, vi du tham khao P-D16, vi du tham khao P-D17, vi du tham
khao P-D20, vi du tham khao P-A42, vi du tham khao P-A47, vi du tham khao P-A49,
vi du tham khao P-AS50, vi du tham khao P-A52, vi du tham khao P-A54, vi du tham
khao P-ASS5, vi du tham khao P-A56, vi du tham khao P-A57, vi du tham khao P-A59,
vi du tham khdo P-A61, vi du tham khao P-A63, vi du tham khao P-A64, vi du tham
khao P-A66 va vi du tham khao P-A67, cling nhu tir 4-(4-bromophenetyl)morpholin,

quy trinh gidng nhu trong vi du D-01 dugc ap dung dé diéu ché cac hop chét sau:
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Vi du D-02: 2-[4-(3-clophenyl)-1-{5-[2-(3-oxa-8-azabixyclo[3,2,1]oct-8-
yletyl]pyridin-2-yl}-5-ox0-4,5-dihydro-1H-1,2,4-triazol-3-yl]-N-(propan-2-
yl)axetamit;

Vi du D-03: 2-[4-(3-clophenyl)-1-{4-[2-(3-0xa-8-azabixyclo[3,2,1]oct-8-
yletyl|phenyl }-5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-yl]-N-(propan-2-yl)axetamit;

Vi du D-04: 2-[4-(3-clophenyl)-1-{5-[2-(morpholin-4-yl)etyl]pyridin-2-yl1}-5-
ox0-4,5-dihydro-1H-1,2,4-triazol-3-yl]-N-(propan-2-yl)axetamit;

Vi du D-05: N-tert-butyl-2-[4-(4-flo-3-metoxyphenyl)-1-{4-[2-(morpholin-4-
yl)etyl]phenyl}-5-ox0-4,5-dihydro-1H-1,2,4-triazol-3-yl|axetamit;

Vi du D-06: N-tert-butyl-2-[4-(3-metoxyphenyl)-1-{4-[2-(morpholin-4-
yDetyl]phenyl}-5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-yl]axetamit;

Vi du D-07: N-tert-butyl-2-[4-(3-metoxyphenyl)-1-{4-[2-(3-0xa-8-
azabixyclo[3,2,1]oct-8-yl)etyl]phenyl }-5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-
yl]axetamit;

Vi du D-08: N-tert-butyl-2-[4-(3-metoxyphenyl)- 1-{5-[2-(morpholin-4-
yletyl]pyridin-2-yl}-5-ox0-4,5-dihydro-1H-1,2,4-triazol-3-yl]axetamit;

Vi du D-09: N-tert-butyl-2-[4-(3-metoxyphenyl)-1-{5-[2-(3-0xa-8-
azabixyclo[3,2,1]oct-8-yl)etyl]pyridin-2-yl}-5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-
yl]axetamit;

Vi du D-10: N-tert-butyl-2-[4-(4-flo-3-metoxyphenyl)-1-{4-[2-(3-0xa-8-
azabixyclo[3,2,1]oct-8-yl)etyl]phenyl }-5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-
yl]axetamit;

Vi du D-11: N-tert-butyl-2-[4-(4-flo-3-metoxyphenyl)-1-{5-[2-(morpholin-4-
yDetyl] pyridin-2-yl}-5-ox0-4,5-dihydro-1H-1,2,4-triazol-3-yl]axetamit;

Vi du D-12: N-tert-butyl-2-[4-(4-flo-3-metoxyphenyl)-1-{5-[2-(3-0xa-8-
azabixyclo[3,2,1]oct-8-yl)etyl] pyridin-2-yl}-5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-
yl]axetamit;

Vi du D-13: N-tert-butyl-2-[4-(3-clophenyl)-1-{4-[2-(morpholin-4-
yDetyl]phenyl}-5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-yl]axetamit;

Vi du D-14: N-tert-butyl-2-[4-(3-clophenyl)-1-{4-[2-(3-0xa-8-
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azabixyclo[3,2,1]oct-8-yl)etyl|phenyl}-5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-
yl]axetamit;

Vi du D-15: N-tert-butyl-2-[4-(3-clophenyl)-1-{5-[2-(morpholin-4-
yletyl]pyridin-2-yl}-5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-yl Jaxetamit;

Vi du D-16: N-tert-butyl-2-[4-(3-clophenyl)-1-{5-[2-(3-oxa-8-
azabixyclo[3,2,1]oct-8-yl)etyl]pyridin-2-yl}-5-0x0-4,5-dihydro-1H-1,2 4-triazol-3-
yl]axetamit;

Viduy D-17: 2-[4-(3-clophenyl)-1-{4-[2-(morpholin-4-yl)propyl|phenyl}-5-
ox0-4,5-dihydro-1H-1,2.4-triazol-3-yl]-N-(propan-2-yl)axetamit;

Vi du D-18: 2-[4-(3-clophenyl)-1-{4-[2-(3-0xa-8-azabixyclo[3,2,1]oct-8-
yl)propyl]phenyl}-5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-yl]-N-(propan-2-yl)axetamit;

Vidu D-19: 2-[4-(3-clophenyl)-1-{5-[2-(morpholin-4-yl)propyl|pyridin-2-y1}-
5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-yl]-N-(propan-2-yl)axetamit;

Vi du D-20: 2-[4-(3-clophenyl)-1-{3-flo-4-[2-(morpholin-4-yl)etyl|phenyl }-5-
0x0-4,5-dihydro-1H-1,2,4-triazol-3-yl]-N-(propan-2-yl)axetamit;

Vidu D-21: 2-[4-(3-clophenyl)-1-{3-flo-4-[2-(3-0xa-8-azabixyclo[3,2,1]oct-8-
yletyl]phenyl}-5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-yl]-N-(propan-2-yl)axetamit;

Vi du D-22: 2-[4-(3-clophenyl)-1-{3-metoxy-4-[2-(morpholin-4-
yDetyl]phenyl}-5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-yl]-N-(propan-2-yl)axetamit;

Vi du D-23: 2-[4-(3-clophenyl)-1-{3-metoxy-4-[2-(3-0xa-8-
azabixyclo[3,2,1]oct-8-yl)etyl]phenyl}-5-ox0-4,5-dihydro-1H-1,2,4-triazol-3-yl]-N-
(propan-2-yl)axetamit;

Vi du D-24: 2-[4-(3-clophenyl)-1-{2-flo-4-[2-(3-0xa-8-azabixyclo[3,2,1]oct-8-
yDetyl]phenyl}-5-ox0-4,5-dihydro-1H-1,2,4-triazol-3-yl]-N-(propan-2-yl)axetamit;

Vidu D-25: 2-[4-(3-clophenyl)-1-{2-metoxy-4-[2-(3-0oxa-8-
azabixyclo[3,2,1]oct-8-yl)etyl]phenyl}-5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-yl]-N-
(propan-2-yl)axetamit;

Vidu D-26: 2-[4-(3-clo-4-flophenyl)-1-{4-[2-(morpholin-4-yl)etyl]phenyl}-5-
0x0-4,5-dihydro-1H-1,2,4-triazol-3-yl]-N-(propan-2-yl)axetamit;

Vi du D-27: 2-[4-(3-clo-4-flophenyl)-1-{4-[2-(3-oxa-8-azabixyclo[3,2,1]oct-8-
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yDetyl|phenyl}-5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-y1]-N-(propan-2-yl)axetamit;

Vi du D-28: 2-[4-(3-clo-4-flophenyl)-1-{5-[2-(morpholin-4-yl)etyl |pyridin-2-
yl}-5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-yl]-N-(propan-2-yl)axetamit;

Vi du D-29: 2-[4-(3-clo-4-flophenyl)-1-{5-[2-(3-0xa-8-azabixyclo[3,2,1]oct-8-
yDetyl]pyridin-2-yl}-5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-y1]-N-(propan-2-
yl)axetamit;

Vi du D-30: N-tert-butyl-2-[4-(3-clo-4-flophenyl)-1-{4-[2-(morpholin-4-
yletyl]phenyl}-5-o0x0-4,5-dihydro-1H-1,2,4-triazol-3-yl]axetamit;

Vi du D-31: N-tert-butyl-2-[4-(3-clo-4-flophenyl)-1-{4-[2-(3-0xa-8-
azabixyclo[3,2,1]oct-8-yl)etyl]phenyl}-5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-
yl]axetamit;

Vi du D-32: N-tert-butyl-2-[4-(3-clo-4-flophenyl)-1-{5-[2-(morpholin-4-
yDetyl]pyridin-2-yl}-5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-yl]axetamit;

Vi du D-33: N-tert-butyl-2-[4-(3-clo-4-flophenyl)-1-{5-[2-(3-0xa-8-
azabixyclo[3,2,1]oct-8-yl)etyl|pyridin-2-yl}-5-0x0-4,5-dihydro-1H-1,2 4-triazol-3-
yl]axetamit;

Vi du D-34: 2-[4-(3-clophenyl)-1-{5-[2-(3-0xa-8-azabixyclo[3,2,1]oct-8-
yDpropyl]pyridin-2-yl}-5-o0x0-4,5-dihydro-1H-1,2,4-triazol-3-yl]-N-(propan-2-
yl)axetamit;

Vi du D-35: 2-(1-{4-[2-(morpholin-4-yl)etyl|phenyl} -5-0x0-4-3-
(triflometyl)phenyl]-4,5-dihydro-1H-1,2,4-triazol-3-yl)-N-(propan-2-yl)axetamit;

Vi du D-36: 2-[4-(3-clo-4-flophenyl)-1-{4-[2-(3-0oxa-8-azabixyclo[3,2,1]oct-8-
yl)propyl]phenyl}-5-ox0-4,5-dihydro-1H-1,2,4-triazol-3-y1]-N-(propan-2-yl)axetamit;

Vi du D-37: 2-[4-(4-flo-3-metoxyphenyl)-1-{4-[2-(3-0xa-8-
azabixyclo[3,2,1]oct-8-yl)etyl]phenyl}-5-ox0-4,5-dihydro-1H-1,2,4-triazol-3-yl]-N-
(propan-2-yl)axetamit;

Vi du D-38: 2-[4-(4-flo-3-metoxyphenyl)-1-{5-[2-(3-0xa-8-
azabixyclo[3,2,1]oct-8-yl)etyl]pyridin-2-yl}-5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-yl]-
N-(propan-2-yl)axetamit;

Vi du D-39: 2-[4-(3-metoxyphenyl)-1-{4-[2-(3-oxa-8-azabixyclo[3,2,1]oct-8-
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yletyl]phenyl}-5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-yl]-N-(propan-2-yl)axetamit;

Vi du D-40: 2-[4-(3-metoxyphenyl)-1-{5-[2-(3-oxa-8-azabixyclo[3,2,1]oct-8-
yDetyl]pyridin-2-yl}-5-ox0-4,5-dihydro-1H-1,2,4-triazol-3-yl]-N-(propan-2-
yl)axetamit;

Vi du D-41: 2-[4-(4-flo-3-metoxyphenyl)-1-{3-metoxy-4-[2-(3-oxa-8-
azabixyclo[3,2,1]oct-8-yl)etyl]phenyl}-5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-yl]-N-
(propan-2-yl)axetamit;

Vi du D-42: 2-[1-{3-metoxy-4-[2-(3-0xa-8-azabixyclo[3,2,1]oct-8-
yl)etyl]phenyl}-4-(3-metoxyphenyl)-5-ox0-4,5-dihydro-1H-1,2,4-triazol-3-y1]-N-
(propan-2-yl)axetamit.

Céc bang tir 3-1 dén 3-7 thé hién két qua ctia phép do 'H-NMR va MS trong
cac vi du tir D-02 dén D-42.
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Vidu

Cau truc

'"H NMR

MS (ESI duong)
m/z([M+H]")

D-02

'"H NMR (600 MHz, CHLOROFORM-d) § ppm
- 1,11 (6 H, d, J=6,6 Hz), 1,89 (4 H, s), 2,53 (2
H, t, J=7,4 Hz), 2,80 (2 H, t, ]=7,2 Hz), 3,06 (2
H, br. s.), 3,45 -3,59 (4 H, m), 3,70 (2 H, d,
1=10,3 Hz), 3,93 - 4,05 (1H, m), 5,70 (1 H, d,
1=7,4 Hz), 7,30 - 7,39 (1 H, m), 7,41 - 7,54 (3 H,
m), 7,72 (1 H, dd, J=8,3, 2,5 Hz), 8,12 (1 H, d,
1=8,7 Hz), 8,45 (1 H, d, J=1,7 Hz)

511

D-03

'"H NMR (600 MHz, CHLOROFORM-d) § ppm
- 1,14(6 H, d, 1=6,6 Hz), 1,80 - 1,97 (4 H, m),
D48 -2,59 (2 H, m), 2,74 - 2,85 (2 H, m), 3,09

2 H, br.s.), 3,43 -3,57 (4 H, m), 3,73 (2 H, d,
1=10,3 Hz), 3,94 - 4,10 (1 H, m), 5,91 (1 H, d,
1=9.1 Hz), 7,27 - 7,35 3 H, m), 7,37 - 7,53 (3 H,
m), 7,87 (2 H, d, J=8,7 Hz)

510

D-04

"H NMR (600 MHz, CHLOROFORM-d) &
ppm; 1,12 (6 H, d, J=6,6 Hz), 2,53 (4 H, br. s.),
2,57 -2,66 (2 H, m), 2,84 (2 H, t, J=7,6 Hz),
3,54 (2 H, s), 3,74 (4 H, t, J=4,5 Hz), 3,93 - 4,06
1 H, m), 5,62-5,75 (1 H, m), 7,32 - 7,54 (4 H,
m), 7,70 (1 H, dd, J=8,5, 2,3 Hz), 8,13 (1 H, d,
U=8,7 Hz), 8,43 (1 H, d, J=2,1 Hz).

485

D-05

'H NMR (600 MHz,CHLOROFORM-D) § ppm
: 1,34 (9 H, s),2,51 -2,57 (4 H, m), 2,60 - 2,65
2 H,m),2,81-2,87(2H,m), 3,43 (2 H,s),
3,73 -3,78 (4 H, m), 3,92 (3 H, s), 5,89 - 5,94 (1
H, m), 6,90 - 6,95 (1 H, m), 7,03 - 7,07 (1 H, m),
7,18 -7,23 (1 H, m), 7,28 - 7,31 (2 H, m), 7,87 -
7,91 (2 H, m).

512

D-06

'"H NMR (600 MHz, CHLOROFORM-D) §
ppm ; 1,33 (9 H, s), 2,47 - 2,58 (4 H, m), 2,58 -
D66 (2 H, m), 2,80 - 2,89 (2 H, m), 3,44 (2 H,
5), 3,72 - 3,79 (4 H, m), 3,84 (3 H, s), 5,98 - 6,07
1 H, m), 6,89 - 6,93 (1 H, m), 6,93 - 6,96 (1 H,
m), 7,01 - 7,05 (1 H, m), 7,28 - 7,32 (2 H, m),
7,39 - 7,45 (1 H, m), 7,87 - 7,94 (2 H, m).

494

D07 | L

'"H NMR (600 Hz, CHLOROFORM-D) & ppm ;

1,33 (9 H, ), 1,84 - 1,97 (4 H, m), 2,50 - 2,57 (2
H, m), 2,78 - 2,84 (2 H, m), 3,06 - 3,13 (2 H, m),
B.44 (2 H, s), 3,50 - 3,56 (2 H, m), 3,71 - 3,77 (2
H, m), 3,84 (3 H, s), 5,99 - 6,06 (1 H, m), 6,90 -

6,93 (1 H, m), 6,93 -6,96 (1 H, m), 6,99 - 7,05 (1
H, m), 7,28 - 7,32 (2 H, m), 7,40 - 7,45 (1 H, m),
7,88 - 7,93 (2 H, m).

520
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Vidu Cau truc

"HNMR

MS (ESI duong)
m/z([M+H]")

D-08

..........

'H NMR(600 Hz, CHLOROFORM-D) §
ppm; 1,30 O H, s), 2,49 - 2,57 (4 H, m),

12,59 - 2,65 (2 H, m), 2,81 -2,87 (2 H, m),

3,51 2 H,s),3,71 - 3,77 (4 H, m), 3,84 (3
H, s), 5,69 - 5,77 (1 H, m), 6,94 - 7,00 (2 H,
m), 7,01 - 7,05 (1 H, m), 7,40 - 7,46 (1 H,
m), 7,66 - 7,72 (1 H, m), 8,12 - 8,18 (1 H,
m), 8,40 - 8,46 (1 H, m).

495

D-09

'H NMR (600 MHz,CHLOROFORM-D) &
ppm ; 1,30 (9 H, s), 1,86 - 1,96 (4 H, m),
2,48 -2,58 (2 H, m), 2,76 - 2,85 (2 H, m),
3,03-3,10 (2 H, m), 3,48 - 3,75 (6 H, m),
3,84 (3 H, s),5,68-5,78 (1 H, m), 6,93 -
7,00 (2 H, m), 7,01 - 7,05 (1 H, m), 7,40 -
7,45 (1 H, m), 7,69 - 7,75 (1 H, m), 8,11 -
8,18 (1 H,m), 8,41 -8,47 (1 H, m).

521

'H NMR (600 MHz,CHLOROFORM-D) &
ppm ; 1,34 (9 H, s), 1,85 - 1,95 (4 H, m),

2,51-2,57 (2 H, m), 2,78 - 2,84 (2 H, m),

3,08-3,12(2H, m), 3,43 (2 H, s), 3,51 -
3,56 (2 H, m), 3,72 - 3,76 (2 H, m), 3,92 (3
H, s), 5,90 - 5,95 (1 H, m), 6,89 - 6,95 (1 H,
m), 7,03 -7,07 (1 H, m), 7,18 - 7,23 (1 H,
m), 7,29 - 7,33 (2 H, m), 7,85 - 7,91 (2 H,
m).

538

D-11

'H NMR (600 Hz, CHLOROFORM-D) &
ppm; 1,31 (9 H, s), 2,48 - 2,56 (4 H, m),
2,59 -2,66 (2 H, m),2,81-2,87 (2 H, m),
3,49 (2 H,s),3,70-3,77 (4 H, m), 3,92 (3
H, s), 5,65 -5,71 (1 H, m), 6,94 - 6,98 (1H,
m), 7,09 - 7,13 (1 H, m), 7,18 - 7,24 (1 H,
m), 7,67 - 7,73 (1 H, m), 8,10 - 8,15 (1 H,
m), 8,41 - 8,45 (1 H, m).

513

'H NMR (600 MHz, CHLOROFORM-D) 5
ppm; 1,25 - 1,34 (9 H, m), 1,90 (4 H, br. s.),
2,47 -2,58 (2 H, m), 2,75 - 2,84 (2 H, m),
3,02-3,11 (2H, m), 3,49 (4 H, s), 3,67 -
3,73 (2 H, m), 3,92 (3 H,s),5,64-5,72(1
H, m), 6,91 - 7,00 (1 H, m), 7,07 - 7,13 (1 H,
m), 7,18 -7,23 (1 H, m), 7,69 - 7,75 (1 H,
m), 8,09 - 8,15 (1 H, m), 8,42 - 8,47 (1 H,
m).

539

A'"H NMR (600 MHz, CHLOROFORM-D) &

ppm; 1,33 (9 H, s), 2,49 - 2,58 (4 H, m),
2,59-2,65 (2 H, m), 2,80 -2,87 (2 H, m),
3,44 (2 H,s),3,70 - 3,80 (4 H, m), 5,86 -
5,92 (1 H, m), 7,28 - 7,34 (3 H, m), 7,40 -
7,50 (3 H, m), 7,85 -7,93 (2 H, m).

498
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[Bang 3-3]
Bang 3-3

Vi du Céu tric "HNMR MS (ESI
duong)
m/z([M+H]")

'H NMR (600 MHz, CHLOROFORM-D) §
% ppm ; 1,33 (9 H, s), 1,85 - 1,99 (4 H, m),
e l ' ~ [2,50-2,63 (2H, m),2,77 -2,89 (2 H, m),
e T - 3,07-3,19 (2H,m), 3,44 2 H,s), 3,51 - 524
3,57 (2 H, m), 3,71 - 3,83 (2 H, m), 5,86 -
5,92 (1 H, m), 7,28 - 7,34 (3 H, m), 7,42 -
7,50 (3 H, m), 7,89 (2 H, d, J=8,7 Hz).

"H NMR (600 MHz, CHLOROFORM-D) &
P ppm ; 1,30 (9 H, s), 2,49 - 2,57 (4 H, m),
S 12,59 -2,66 (2 H, m), 2,80 - 2,87 (2 H, m),
3,51 (2 H, s), 3,69 - 3,78 (4 H, m), 5,59 -
5,68 (1 H, m), 7,34 - 7,38 (1 H, m), 7,44 -
7,51 (3 H, m), 7,70 (1 H, dd, J=8,3, 2,5 Hz),
8,12 (1 H, d, J=8,3 Hz), 8,41 - 8,45 (1 H, m).

499

"H NMR (600 MHz, CHLOROFORM-D) §
lppm ; 1,30 (9 H, s), 1,86 - 1,95 (4 H, m),
2,54 (2 H,t,J=7,4 Hz),2,80 2 H, t, ]=7,4
Hz), 3,07 (2 H, br. s.), 3,48 - 3,56 (4 H, m),
3,71 (2 H, d, J=10,3 Hz), 5,59 - 5,68 (1 H,
m), 7,33 - 7,39 (1 H, m), 7,43 - 7,51 (3 H,
m), 7,72 (1 H,

dd, J=8,3, 2,5 Hz), 8,12 (1 H, d, J=8,3 Hz),
8,45 (1 H, d, J=2,5 Hz).

525

TH NMR (600 MHz, CHLOROFORM-D)
ppm : 0,98 (3 H, d, J=6.,6 Hz), 1,15 (6 H, d,
1=6,6 Hz), 2,46 (1 H, dd, J=13,0, 9,3 Hz),
2,61 -2,65 (4 H, m), 2,76 - 2,83 (1 H, m),
7 [2.99-3,05 (1 H, m), 3,48 2 H, s), 3,71 -
3.77 (4 H, m), 4.05 (1 H, d, J=7,4 Hz), 5,89
5.95 (1 H, m), 7.25 - 7,28 (2 H, m), 7,30 - 498
733 (1 H, m), 7.42 - 7.44 (1 H, m), 7.47 -
7.50 (2 H, m), 7.88 (2 H, d, ]=8,3 Hz).

'H NMR (600 MHz, CHLOROFORM-D) &
ppm ; 0,94 (3 H, d, J=6,2 Hz), 1,15 (6 H, d,
J=6,6 Hz), 1,76 - 2,01 (4 H, m), 2,45 (1 H,
dd, J=13,2, 9.1 Hz), 2,52 - 2,59 (1 H, m),
3,01 (1 H, dd, J=13,4, 3,5 Hz), 3,33 - 3,37 (1
H, m), 3,44 - 3,47 (1 H, m), 3,47 - 3,50 (2 H,
m), 3,54 - 3,59 (2 H, m), 3,78 (2 H, dd,
J=10,3, 3,7 Hz), 4,01 - 4,09 (1 H, m), 5,90 -
5,96 (1 H, m), 7,26 (2 H, d, J=8,3 Hz), 7,30 -
7,34 (1 H, m), 7,42 - 7,44 (1 H, m), 7,46 -
7,49 (2 H, m), 7,89 (2 H, d, J=8,7 Hz).

524

'H NMR (600 MHz, CHLOROFORM-D) §
v ppm ; 0,98 - 1,07 (3 H, m), 1,08 - 1,14 (6 H,
« . |m),2,48-3,06(7H,m),3,552H,s),3,64-
_ 3,82 (4 H,m), 3,96 - 4,05 (1 H, m), 5,69 - 499
5,77 (1 H, m), 7,33 - 7,39 (1 H, m), 7,44
- 7,51 (3H, m), 7,65-7,72 (1 H, m), 8,13
(1 H, d,J=8,3 Hz), 8,37 - 8,41 (1 H, m).
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Vidu

Cau trac

"H NMR

MS (ESI
duong)
m/z([M+H]")

D-20

"H NMR (600 MHz, CHLOROFORM-D) &
ppm ; 1,15 (6 H, d, J=6,6 Hz), 2,50 - 2,58 (4
H, m), 2,59 - 2,64 (2 H, m), 2,83 - 2,89 (2 H,
m), 3,47 2 H, s), 3,72 - 3,78 (4 H, m), 4,01 -
4,08 (1 H, m), 5,78 - 5,84 (1 H, m), 7,27 -
734 (2 H, m), 7,41 - 7,44 (1 H, m), 7,47 -
7,50 (2 H, m), 7,71 - 7,76 (2 H, m).

502

D-21

"H NMR (600 MHz, CHLOROFORM-D) &
ppm ; 1,15 (6 H, d, J=6,6 Hz), 1,85 - 1,96 (4
H, m), 2,47 - 2,55 (2 H, m), 2,80 - 2,86 (2 H,
m), 3,10 (2 H, br. s.), 3,48 (2 H, s), 3,53 (2
H, d, J=9,1 Hz), 3,72 (2 H, d, J=10,3 Hz),
4,01 -4,08 (1 H, m), 5,77 - 5,86 (1 H, m),
7,28 -7,34 (2 H, m), 7,41 - 7,51 (3 H, m),
7,70 - 7,76 (2 H, m).

528

D-22

"H NMR (600 MHz, CHLOROFORM-D) &
ppm ; 1,15 (6 H, d, J=6,6 Hz), 2,50 - 2,61 (6
H, m), 2,80 - 2,88 (2 H, m), 3,49 (2 H, s),
3,73-3,79 (4 H, m), 3,88 (3 H, s), 4,01 -
4,09 (1 H, m), 5,89 -5,97 (1 H, m), 7,21 (1
H, d, J=8,3 Hz), 7,29 - 7,34 (1 H, m), 7,41 -
7,51 (4 H, m), 7,60 - 7,65 (1 H, m).

514

D-23

"H NMR (600 MHz, CHLOROFORM-D) 6
ppm ; 1,15 (6 H, d, J=6,6 Hz), 1,85 - 1,95 (4
H, m), 2,46 - 2,51 (2 H, m), 2,78 - 2,84 (2 H,
m), 3,12-3,17 (2 H, m), 3,49 2 H, s), 3,51 -
3,56 (2H, m), 3,76 (2 H, d, J=10,3 Hz), 3,87
(3 H,s),4,02-4,09 (1 H,m), 5,90 -597 (1
H, m), 7,22 (1 H, d, J=8,3 Hz), 7,30 - 7,33 (1
H, m), 7,42 -7,44 (1 H, m), 7,45 (1 H, dd,
J=8,3,2,1 Hz), 7,47 - 7,49 2 H, m), 7,62 (1
H, d, J=2,1 Hz).

540

D-24

"H NMR (600 MHz, CHLOROFORM-D) 5
ppm ; 1,15 (6 H, d, J=6,2 Hz), 1,87 - 1,95 (4

~.,|H, m), 2,51 -2,57 (2 H, m), 2,79 - 2,85 (2 H,

m), 3,07 -3,11 2 H, m), 3,47 2 H, ), 3,51 -
3,56 (2 H, m), 3,70 - 3,75 (2 H, m), 4,00 -
4,09 (1 H, m), 6,08 - 6,14 (1 H, m), 7,10 -
7,17 (2 H, m), 7,30 - 7,35 (1 H, m), 7,43 -
7,54 (4 H, m).

528

D-25

"H NMR (600 MHz, CHLOROFORM-D) &
ppm ; 1,14 (6 H, d, J=6,6 Hz), 1,87 - 1,98 (4

~.. |H, m), 2,52 -2,58 (2 H, m), 2,80 - 2,86 (2 H,

m), 3,09 - 3,14 (2 H, m), 3,47 2 H, s), 3,53 -
3,57 (2H,m), 3,72 - 3,77 (2 H, m), 3,88 (3
H, s),4,02 - 4,09 (1 H, m), 6,10 - 6,16 (1 H,
m), 6,90 - 6,93 (1 H, m), 6,94 - 6,98 (1 H,
m), 7,31 -7,36 (2 H, m), 7,43 - 7,49 (3 H,
m).

540
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Vidu

Cau trac

"H NMR

MS (ESI
duong)
m/z([M+H]")

D-26

'"H NMR (600 MHz, DMSO-d6) & ppm ;
0,89 (6 H, d, J=6,6 Hz), 2,42 (4 H, br. s.),
2,51 -2,57 (2 H, m), 2,70 - 2,81 (2 H, m),
3,53 (2 H, s), 3,55 - 3,60 (4 H, m), 3,61 -
3,70 (1 H, m), 7,34 (2 H, d, J=8,3 Hz), 7,48 -
7,56 (1 H, m), 7,58 - 7,67 (1 H, m), 7,72 -
7,83 (3 H, m), 7,89 (1 H, d, J=7,4 Hz)

502

D-27

'"H NMR (600 MHz, DMSO-d6) § ppm ;
0,89 (6 H, d, J=6,6 Hz), 1,62 - 1,72 (2 H, m),
1,84 (2 H, dd, J=7.6, 3,5 Hz), 2,46 (2 H, d,
J=8,3 Hz), 2,68 - 2,76 (2 H, m), 3,08 (2 H,
br. s.), 3,40 (2 H, dd, J=10,1, 1,9 Hz), 3,47 -
3,55 (4 H, m), 3,65 (1 H, dg, J=13,6, 6,8
Hz), 7,36 (2 H, d, J=8,7 Hz), 7,50 - 7,56 (1
H, m), 7,58 - 7,65 (1 H, m), 7,75 - 7,82 (3 H,
m), 7,88 (1 H, d, J=7,4 Hz)

528

D-28

'H NMR (600 MHz, DMSO-d6) & ppm ;
0,90 (6 H, d, J=6,6 Hz), 2,36 - 2,40 (1 H, m),
2,41 -2,46 (2 H, m), 2,51 - 2,57 (2 H, m),
2,61 (1 H, dt, J=3,7, 1,9 Hz), 2,79 (2 H, t,
J=7,2Hz), 3,53 2 H, 5), 3,57 (4 H, t, J=4,7
Hz), 3,61 - 3,69 (1 H, m), 7,52 - 7,56 (1 H,
m), 7,59 -7,65 (1 H, m), 7,79 (1 H, dd, J=6.6,
2,5Hz), 7,83 (2 H,s), 7,89 (1 H, d, ]=7,8
Hz), 8,36 - 8,40 (1 H, m)

503

D-29

'H NMR (600 MHz, DMSO-d6) & ppm ;
0,86 - 0,92 (6 H, m), 1,66 - 1,73 (2 H, m),
1,81-1,88 (2 H, m), 2,44 - 2,48 (2 H, m),
2,75 (2 H, t, J=7,4 Hz), 3,09 (2 H, br. s.),
3,40 2 H, dd, J=9,9, 1,7 Hz), 3,49 2 H, d,
J=9,9 Hz), 3,53 2 H, s), 3,61 - 3,69 (1 H,
m), 7,52 - 7,56 (1 H, m), 7,59 - 7,66 (1 H,
m), 7,80 (1 H, dd, J=6,6, 2,5 Hz), 7,82 - 7,92
(3 H, m), 8,40 (1 H, d, J=1,7 Hz)

529

D-30

'H NMR (600 MHz, DMSO-d6) & ppm ;
1,09 (9 H, s), 2,43 (4 H, br. 5.), 2,51 - 2,55 (2
H, m), 2,72 -2,79 (2 H, m), 3,54 (2 H, s),
3,57 (4 H, t,J=4,7 Hz), 7,34 2 H, d, ]=8.7
Hz), 7,49 - 7,56 (1 H, m), 7,59 - 7,67 (2 H,
m), 7,76 (1 H, dd, J=6,6, 2,5 Hz), 7,79 - 7,83
(2 H, m)

516

D-31

'H NMR (600 MHz, DMSO-d6) & ppm ;
1,09 (9 H, s), 1,66 - 1,72 (2 H, m), 1,81 -
1,87 (2 H, m), 2,42 - 2,47 (2 H, m), 2,68 -
2,76 (2 H, m), 3,08 (2 H, br. s.), 3,40 (2 H,
dd, J=9,9, 1,7 Hz), 3,47 - 3,57 (4 H, m), 7,36
(2 H, d, J=8,7 Hz), 7,48 - 7,57 (1 H, m), 7,59
-7,67 (2 H, m), 7,76 (1 H, dd, J=6,6, 2,5
Hz), 7,78 - 7,83 (2 H, m)

542
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Vidu

Cau tric

"H NMR

MS (ESI
duong)
m/z([M+H]")

D-32

"H NMR (600 MHz, CHLOROFORM-d) & ppm
21,30 (9 H, 5), 2,52 (4 H, br. s.), 2,57 - 2,65 (2
H, m), 2,83 (2 H, t, J=7,6 Hz), 3,48 (2 H, s),
3,73 (4 H, t, J=4,5 Hz), 5,60 (1 H, br.s.), 7,31
(1 H, d,J=8,7 Hz), 7,34 - 7,41 (1 H, m), 7,51 -
7,57 (1 H, m), 7,64 - 7,72 (1 H, m), 8,10 (1 H,
d, J=8,3 Hz), 8,42 (1 H, d, J=2,1 Hz)

517

D-33

"H NMR (600 MHz, DMSO-d6) & ppm ; 1,09 (9
H,s),1,67-1,72 (2 H, m), 1,82 - 1,87 2 H, m),
2,45-2,48 (2 H, m), 2,75 (2 H, t, J=7,2 Hz),
3,09 (2 H, d, J=0,8 Hz), 3,40 (2 H, dd, J=9,9,
1,7 Hz), 3,50 (2 H, d, J=9,9 Hz), 3,54 (2 H, s),
7,54 (1 H, ddd, J=8,9, 4,3, 2,5 Hz), 7,62 (1 H, t,
7=8,9 Hz), 7,66 (1 H, s), 7,77 (1 H, dd, J=6.,6,
2,5 Hz), 7,80 - 7,84 (1 H, m), 7,84 - 7,88 (1 H,
m), 8,40 (1 H, d, J=2,1 Hz)

543

D-34

"H NMR (600 MHz, CHLOROFORM-D) &
ppm ; 0,92 (3 H, d, ]=6,2 Hz), 1,12 (6 H, d,
1=6,2 Hz), 1,76 - 1,85 (1 H, m), 1,89 - 1,98 (3
H, m), 2,56 - 2,64 (2 H, m), 2,84 - 2,91 (1 H,
m), 3,27 -3,32 (1 H, m), 3,41 (1 H, br. 5.), 3,51
-3,59 (4 H, m), 3,70 - 3,80 (2 H, m), 3,96 - 4,06
(1 H, m), 5,65-5,74 (1 H, m), 7,33 - 7,38 (1 H,
m), 7,45 - 7,51 (3 H, m), 7,69 (1 H, dd, J=8.5,
2,3 Hz), 8,13 (1 H, d, ]=8,3 Hz), 8,42 (1 H, d,
1=2,1 Hz).

525

D-35

'"H NMR (600 MHz, CHLOROFORM-d) § ppm
; 1,08 -1,16 (6 H, m), 2,53 (4 H, d, J=0,8 Hz),
2,58 -2,66 (2 H, m), 2,79 - 2,87 (2 H, m), 3,48
(2 H,s),3,75 (4 H, t, J=4,5 Hz), 3,94 - 4,09 (1
H, m), 5,85 (1 H, d, J=10,3

Hz), 7,29 (2 H, d, J=8,7 Hz), 7,57 - 7,71 (3 H,
m), 7,72 - 7,77 (1 H, m), 7,83 - 7,93 (2 H, m)

518

D-36

"H NMR (600 MHz, CHLOROFORM-d) 6 ppm
;0,92 (4 H, d, J=6,2 Hz), 1,12 - 1,18 (6 H, m),
1,75-1,97 (3 H, m), 2,44 (1 H, dd, J=12,6, 8,9
Hz), 2,55 (1 H, d, J=5,4 Hz), 2,99 (1 H, dd,
J=13,4,2,7 Hz), 3,34 (1 H, d, J=5,4 Hz), 3,41 -
3,48 (3 H, m), 3,56 (2 H, ddd, J=7,6, 54, 2,7
Hz), 3,72 - 3,80 (2 H, m), 4,00 - 4,07 (1 H, m),
5,84 (1 H, d, J=7,8 Hz), 7,22 - 7,36 (4 H, m),
7,51 (1 H, dd, J=6,6, 2,5 Hz), 7,83 - 7,88 (2 H,
m)

542

D-37

"H NMR (600 MHz, CHLOROFORM-D) §
ppm ; 1,16 (6 H, d, J=6,6 Hz), 1,85 - 1,97 (4 H,
m), 2,49 - 2,59 (2 H, m), 2,78 - 2,86 (2 H, m),
3,10 2 H,br.s.),3,46 (2 H, s),3,51-3,56 (2 H,
m), 3,70 - 3,78 (2 H, m), 3,92 3 H, s), 4,02 -
4,09 (1 H, m), 5,91 - 5,97 (1 H, m), 6,90 - 6,94
(1 H, m), 7,06 (1 H, dd, J=7,4, 2,5 Hz), 7,21 (1
H, dd, J=10,5, 8,5 Hz), 7,31 (2 H, d, J=8,7 Hz),
7,89 (2 H, d, J=8,7 Hz).

524
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[Bang 3-7]
Bang 3-7

Vi du Céu tric '"HNMR MS (ESI duong)
m/z([M+H]")

'H NMR (600 MHz, CHLOROFORM-D) &
ppm ; 1,13 (6 H, d, J=6,6 Hz), 1,91 (4 H, br.
s.), 2,49 -2,59 (2 H, m), 2,76 - 2,84 (2 H,
m), 3,07 (2 H, br. s.), 3,49 - 3,56 (4 H, m),
3,67-3,74 (2H, m), 3,92 (3 H,s), 3,98 -
4,06 (1 H, m), 5,70 - 5,78 (1 H, m), 6,94 -
6,99 (1 H, m), 7,11 (1 H, dd, J=7,4, 2,5 Hz),
7,21 (1 H, dd, J=10,5, 8,5 Hz), 7,73 (1 H, d,
J=7,0 Hz), 8,13 (1 H, d, J=8,7 Hz), 8,46 (1
H, d, J=2,5 Hz).
"H NMR (600 MHz, CHLOROFORM-D) &
ppm; 1,15 (6 H, d, J=6,6 Hz), 1,85 - 1,97 (4
H, m),2,51-2,58 (2H, m), 2,78 -2,85(2 H,
m), 3,10 (2 H, br. s.), 3,48 (2 H, s), 3,50 -
D-39 N § 3,56 (2 H, m), 3,70 - 3,78 (2 H, m), 3,84 (3

3 H, s), 4,02 - 4,09 (1 H, m), 6,01 - 6,08 (1 H,
m), 6,89 - 6,92 (1 H, m), 6,92 - 6,95 (1 H,
m), 7,02 (1 H, dd, J=8,3, 2,5 Hz), 7,31 (2 H,
d, J=8,3 Hz), 7,42 (1 H, t, J=8,3 Hz), 7,90 (2
H, d, J=8,3 Hz).

'H NMR (600 MHz, CHLOROFORM-D) &
ppm ; 1,12 (6 H, d, J=6,2 Hz), 1,90 (4 H, br.
5),2,51-2,58 (2 H,m), 2,77 -2,84 (2 H,
. m), 3,07 (2 H, br. s.), 3,50 - 3,57 (4 H, m),
D-40 | ot 13,71 (2H,d,J=9,9 Hz), 3,84 (3 H, s), 3,98 - 507
. 14,05 (1 H, m), 5,74 - 5,80 (1 H, m), 6,93 -
6,99 (2 H, m), 7,01 - 7,05 (1 H, m), 7,43 (1
H, t, J=8,3 Hz), 7,69 - 7,75 (1 H, m), 8,15 (1
H, d, J=8,3 Hz), 8,46 (1 H, d, J=2,1 Hz).

'H NMR (600 MHz, CHLOROFORM-D) 5
ppm ; 1,16 (6 H, d, J=6,6 Hz), 1,84 - 1,97 (4
H, m), 2,49 (2 H, br.s.),2,82 (2 H, br. s.),
713,15 (2 H, br.s.), 3,47 (2 H, 5), 3,54 2 H, d,
" |J=9,5Hz),3,72-3,81 (2 H, m), 3,87 (3 H,
s), 3,92 (3 H, s), 4,02 - 4,09 (1 H, m), 5,90 -
5,97 (1 H, m), 6,90 - 6,94 (1 H, m), 7,05 (1
H, dd, J=7,4,2,5 Hz), 7,18 - 7,25 (2 H, m),
7,45 (1 H, dd, J=8,1, 1,9 Hz), 7,62 (1 H, d,
J=1,7 Hz).

TH NMR (600 MHz, CHLOROFORM-D) §
/=ppm ; 1,15 (6 H, d, J=6,6 Hz), 1,84 - 1,97 (4
Ve \;i_{&, H, m), 2,50 (2 H, br. s.), 2,82 (2 H, br. s.),
3,16 (2 H, br. s.), 3,49 (2 H, 5), 3,54 (2 H, d,
J=9,5 Hz), 3,73 - 3,81 (2 H, m), 3,84 (3 H,
s), 3,87 (3 H, s), 4,02 - 4,09 (1 H, m), 6,02 -
6,08 (1 H, m), 6,90 - 6,92 (1 H, m), 6,92 - 536
6,95 (1 H, m), 7,03 (1 H, dd, 1=8.7, 2,5 Hz),
723 (1 H, d, J=8,3 Hz), 7,43 (1 H, t, J=8,1
Hz), 7,46 (1 H, dd, =83, 1,7 Hz), 7,63 -
7,67 (1 H, m).

D-38 525

506

D-41 554

D-42

Bit dau tir cac hop chat thu duoc trong vi du tham khao P-D21 va vi du tham

khao P-D22 ciing nhu tir amin tuong (mg, quy trinh gidng nhu trong vi du A-01 dugc
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ap dung dé diéu ché cac hop chét sau:

Vi du D-43: 2-[4-(3-clo-4-flophenyl)-5-0x0-1-{4-[2-(pyrolidin-1-
yletyl]phenyl}-4,5-dihydro-H-1,2,4-triazol-3-yl]-N-(propan-2-yl)axetamit;

Vi du D-44: 2-[4-(3-clo-4-flophenyl)-5-ox0-1-{4-[2-(piperidin-1-
yletyl]phenyl}-4,5-dihydro-1H-1,2,4-triazol-3-yl]-N-(propan-2-yl)axetamit;

Vi du D-45: 2-[4-(3-clophenyl)-5-ox0-1-{4-[2-(pyrolidin-1-yl)etyl]phenyl }-
4,5-dihydro-1H-1,2.,4-triazol-3-yl]-N-(propan-2-yl)axetamit;

Vidu D-46: 2-[4-(3-clophenyl)-5-ox0-1-{4-[2-(piperidin-1-yl)etyl|phenyl } -
4,5-dihydro-1H-1,2,4-triazol-3-yl]-N-(propan-2-yl)axetamit;

Vi du D-47: 2-[4-(3-clophenyl)-1-{4-[2-(3,6-dihydropyridin-1(2H)-
yletyl]phenyl}-5-ox0-4,5-dihydro-1H-1,2,4-triazol-3-yl]-N-(propan-2-yl)axetamit;

Vi du D-48: 2-[4-(3-clophenyl)-5-0x0-1-{4-[2-(thiomorpholin-4-
yletyl]phenyl}-4,5-dihydro-1H-1,2,4-triazol-3-yl]-N-(propan-2-yl)axetamit;

Vi du D-49: 2-[4-(3-clophenyl)-1-{4-[2-(4-metylpiperidin-1-yl)etyl|phenyl}-
5-0x0-4-,5-dihydro-1H-1,2,4-triazol-3-yl]-N-(propan-2-yl)axetamit;

Vi du D-50: 2-[4-(3-clophenyl)-1-{4-[2-(3-metoxypiperidin-1-yl)etyl|phenyl}-
5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-yl]-N-(propan-2-yl)axetamit;

Vi du D-51: 2-[4-(3-clophenyl)-1-{4-[2-(octahydroisoquinolin-2(1H)-
yDetyl]phenyl}-5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-yl]-N-(propan-2-yl)axetamit;

Vi du D-52: 2-[4-(3-clophenyl)-1-(4-{2-[(2R,6S)-2,6-dimetylmorpholin-4-
ylletyl} phenyl)-5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-yl]-N-(propan-2-yl)axetamit;

Vi du D-53: 2-[4-(3-clophenyl)-1-{4-[2-(3-metylmorpholin-4-yl)etyl]phenyl} -
5-ox0-4,5-dihydro-1H-1,2,4-triazol-3-yl]-N-(propan-2-yl)axetamit;

Vi du D-54: 2-[4-(3-clophenyl)-1-{4-[2-(3-etylmorpholin-4-yl)etyl]phenyl}-5-
0x0-4,5-dihydro-1H-1,2,4-triazol-3-yl|-N-(propan-2-yl)axetamit;

Vi du D-55: 2-[4-(3-clophenyl)-1-{4-[2-(4-hydroxy-4-metylpiperidin-1-
ylDetyl]phenyl}-5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-yl]-N-(propan-2-yl)axetamit;

Vi du D-56: 2-[4-(3-clophenyl)-1-{4-[2-(7-0xa-2-azaspiro[3,5]non-2-
yDetyl]phenyl}-5-oxo0-4,5-dihydro-1H-1,2,4-triazol-3-y1]-N-(propan-2-yl)axetamit;

Vidu D-57: 2-[4-(3-clophenyl)-1-{4-[2-(4-flopiperidin-1-yl)etyl|phenyl}-5-
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ox0-4,5-dihydro-1H-1,2,4-triazol-3-yl]-N-(propan-2-yl)axetamit;

Vi du D-58: 2-[4-(3-clophenyl)-1-{4-[2-(4,4-diflopiperidin-1-yl)etyl|phenyl } -
5-0x0-4,5-dihydro-1H-1,2 4-triazol-3-yl]-N-(propan-2-yl)axetamit;

Vi du D-59: 2-[4-(3-clophenyl)-5-0x0-1-(4-{2-[4-(triflometyl)piperidin-1-
yl]etyl}phenyl)-4,5-dihydro-1H-1,2,4-triazol-3-yl]-N-(propan-2-yl)axetamit;

Vi du D-60: 2-[4-(3-clophenyl)-1-{4-[2-(3,5-dimetylmorpholin-4-
yDetyl]phenyl}-5-ox0-4,5-dihydro-1H-1,2,4-triazol-3-yl]-N-(propan-2-yl)axetamit;

Vidu D-61: 2-[4-(3-clophenyl)-1-{4-[2-(2-0xa-6-azaspiro[ 3,3 |hept-6-
yletyl]phenyl}-5-oxo0-4,5-dihydro-1H-1,2,4-triazol-3-yl]-N-(propan-2-yl)axetamit.

Bang 4 thé hién két qua ciia phép do 'H-NMR va MS trong cac vi du tir D-43
dén D-46.
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Vidu Cau truc

"H NMR

MS (ESI duong)
m/z([M+H]")

D-43

'H NMR (600 MHz,CHLOROFORM-d) &
ppm ; 1,16 (6 H, d, J=6,6 Hz), 1,85 (4 H,
br.s.), 2,50 - 2,97 (7 H, m), 3,46 (2 H, s),
4,01 -4,09 (1 H, m), 5,83 - 5,92 (1 H, m),
7,28 7,36 (5 H, m), 7,51 - 7,54 (1 H, m),
7,87 (2 H, d, J=8,3 Hz)

486

D-44

'H NMR (600 MHz, HLOROFORM-d) &
ppm ; 1,16 (6 H, d, J=6,6 Hz), 1,43 - 1,50
(2 H, m), 1,63 (4 H, br. s.), 2,39 - 2,53 (4
H, m), 2,54 - 2,62 (2 H, m), 2,78 - 2,90 (2
H, m), 3,46 (2 H, s), 3,99 - 4,12 (1 H, m),
5,82-5,93 (1 H, m), 7,28 - 7,36 (4 H, m),
7,50 -7,56 (1 H, m), 7,86 (2 H, d, J=8,7
Hz)

500

D-45 x

"H NMR (600 Hz, CHLOROFORM-d) 6
ppm ; 1,15 (6 H, dd, J=6,6, 0,8 Hz), 1,81
(4 H, br.s.), 2,58 (4 H, br. s.), 2,67 - 2,76
(2 H, m), 2,82 -2,90 (2 H, m), 3,47 2 H,
s), 3,96 -4,12 (1 H, m), 5,89 - 6,02 (1 H,
m), 7,30 3 H, m), 7,37 - 7,52 (3 H, m),
7,87 (2 H, d, J=7,8 Hz)

468

D-46

'H NMR (600 MHz, CHLOROFORM-d) §
ppm ; 1,14 (6 H, d, J=6,6 Hz), 1,41 - 1,50
(2 H, m), 1,58 - 1,67 (4 H, m), 2,40 - 2,52
(4 H, m), 2,53 -2,61 (2 H, m), 2,78 - 2,89
(2H,m), 3,47 (2 H,s),3,98-4,10 (1 H,
m), 5,90 -6,00 (1 H, m), 7,27 - 7,34 3 H,
m), 7,38 -7,49 (3 H, m), 7,86 (2 H, d,
1=8,7 Hz)

482

Céc bang tir 5-1 dén 5-3 thé hién két qua cta phép do MS va thoi gian luu

trong HPLC nhu dugc thuc hién trong cac vi du tor D-47 dén D-61.

-197-




23179

[Bang 5-1]
Bang 5-1
, Diéu kién dé do MS (ESI duong)
Viduy |Cau triuc LC-MS RT (phat) | m/z([M+H]")
D-47 2-1 0,49 480
D-48 2-1 0,49 500
D-49 2-1 0,54 496
D-50 2-1 0,50 512
D-51 2-1 0,63 536
D-52 2-1 0,52 512
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[Bang 5-2]
Bang 5-2
) Diéu kién dé do MS (ESI duong)
Vidu Cau triic LC-MS RT (phat)| m/z([M+H]")
D-53 2-1 0,47 498
D-54 2-1 0,51 512
D-55 2-1 0,46 512
D-56 2-1 0,48 524
)

D-57 2-1 0,50 500
D-58 2-1 0,52 518

-199-




23179

[Bang 5-3]
Bang 5-3
] MS (ESI
Diéu kién dé duong)
Vidu CAu tric do LC-MS RT (phat) m/z([M+H]")
i g —
i l . w {
D-59 2-1 0,56 550
D-60 2-1 0,49 512
1
S N
{ :
D-61 .‘ 2-1 0,44 496
. b

Vi du thtr nghiém 1

Thir nghiém gin két cho thu thé V1b

Thuy thé V1b ngudi duge biéu hién tam thoi trong té bao 293FT (Invitrogen).

Céc té bao nay dugc thu gom va sau do dugc lam dong nhat trong 15mmol/L dung

dich dém axit tris-clohydric (40 pH=7,4 va chira 2mmol/l magie clorua, 0,3mmol/I axit

etylendiamintetraxetic, va Immol/l glycol ete axit diamintetraaxetic). Dich dong nhét

thu dugc dugc ly tam & 50.000 x g & 4°C trong 20 phit. Két tia duoc tao huyén phu

lai trong 75mmol/l dung dich dém axit tris-clohydric (d6 pH=7,4 va chtra 12,5mmol/l

magie clorua, 0,3mmol/l axir etylendiamintetraxetic,

Immol/l glycol ete axit

diamintetraaxetic, va 250mmol/l sucroza) dé tao ra ché phim mang tho, ché phim nay

duge bdo quan & -80°C cho dén khi thir nghiém gan két dugc bit dau. Trong thi

nghiém gin két, ché phdm mang tho duoc pha lodng bing 50mmol/l dung dich dém
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axit tris-clohydric (d6 pH=7.,4 va chtta 10mmol/l magie clorua va 0,1% albumin huyét
thanh bo) va tron voi mdi hop chat thir nghiém va [PHJAVP (ndng do cudi: 0,4 dén
Inmol/l), sau d6 u & nhiét dd trong phong trong 60 phuat. Hop chat thir nghiém duoc
pha lodng theo diy bing DMSO sao cho né c¢6 ndng do cudi nam trong khoang tir
0,01nmol/l dén Iumol/I tai thoi diém trén. Sau khi 4, hdn hop nay dugce loc hut béng
bd loc GF/C ma duogc tham so bd bang 0,3% polyetylenimin. Bd loc GF/C dugc lam
kho va sau d6 bd sung chét phat sang nhap nhdy, hoat tinh phéng xa con lai trén bo loc
duoc x4c dinh bang cach st dung TopCount (PerkinElmer Inc.). Hoat tinh phéng xa
v6i su ¢ mat cua AVP chua duoc danh ddu & 10 umol/L. dugc xac dinh la 0%, va hoat
tinh phéng xa khi khong c6 AVP chua dugc danh déu duge xac dinh 1a 100%. Dudng
cong lidu-dap tmg dugc vé tir cac hoat tinh phéng xa v&i sw ¢6 mit ciia hop chét thi
nghiém & cac néng do khac nhau, va néng dd tc ché 50% (tr1 sb ICs() cta hop chét thu
nghiém duoc tinh toan. Tri s6 ICs, clia cac hop chét cua sang ché nam trong khoang tur

0,1 dén 1000nM. Két qua duoc thé hién trén cac bang 6-1 va 6-2.
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[Bang 6-1]
Bang 6-1

Vidusd | Tri s6  ICsy | Vi du sb Tri  sO Vidu sd Tri s0 ICsy

(nmol/l) (nmol/l) (nmol/1)
A-01 15 A-31 10~100 B-12 6,3
A-02 3,7 A-32 100~1000 B-13 8,9
A-03 10~100 A-33 100~1000 B-14 6,6
A-04 10~100 A-34 100~1000 B-15 31
A-05 10~100 A-35 100~1000 B-16 5,3
A-06 10~100 A-36 20 B-17 1,4
A-07 18 A-37 10~100 B-18 7,2
A-08 0,82 A-38 10 B-19 6,9
A-09 16 A-39 1,0 B-20 0,43
A-10 3,7 A-40 10~100 B-21 10~100
A-11 10 A-41 100~1000 B-22 10~100
A-12 17 A-42 6,3 B-23 10~100
A-13 10~100 A-43 0,49 B-24 100~1000
A-14 100~1000 A-44 0,16 B-25 10~100
A-15 2,4 A-45 34 B-26 100~1000
A-16 100~1000 A-46 100~1000 B-27 10~100
A-17 10~100 A-47 100~1000 B-28 <10
A-18 19 A-48 100~1000 B-29 10~100
A-19 10~100 A-49 100~1000 B-30 10~100
A-20 12 B-01 1,4 B-31 10~100
A-21 3.2 B-02 2,2 B-32 100~1000
A-22 2,6 B-03 100~1000 B-33 100~1000
A-23 11 B-04 7.4 B-34 100~1000
A-24 10~100 B-05 11 B-35 100~1000
A-25 14 B-06 3,3 B-36 10~100
A-26 3.4 B-07 4,3 B-37 <10
A-27 3,6 B-08 2.8 B-38 10~100
A-28 10~100 B-09 2,2 B-39 10~100
A-29 27 B-10 12 B-40 10~100
A-30 21 B-11 5,1 B-41 10~100
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[Bang 6-2]
Bang 6-2

Vidusé |Tri sb Vi du so Tri sb Vi du s6 Tri s6 ICsg

(nmol/l) (nmol/l) (nmol/l)
B-42 <10 D-08 10~100 D-38 10~100
C-01 21 D-09 10~100 D-39 10~100
C-02 13 D-10 7,1 D-40 100~1000
C-03 8,6 D-11 10~1000 D-41 2,7
C-04 10~100 D-12 7,0 D-42 7,9
C-05 21 D-13 3,5 D-43 15
C-06 17 D-14 4,7 D-44 16
C-07 7,1 D-15 10~100 D-45 10~100
C-08 10~100 D-16 10~100 D-46 10~100
C-09 27 D-17 3.9 D-47 100~1000
C-10 6,5 D-18 1,5 D-48 10~100
C-11 3.9 D-19 10~1000 D-49 100~1000
C-12 4.3 D-20 20 D-50 100~1000
C-13 16 D-21 7,5 D-51 100~1000
C-14 14 D-22 12 D-52 100~1000
C-15 22 D-23 3,3 D-53 10~100
C-16 100~1000 D-24 10~1000 D-54 10~100
C-17 100~1000 D-25 100~1000 D-55 100~1000
C-18 9,0 D-26 4.4 D-56 10~100
C-19 2,2 D-27 5,3 D-57 10~100
C-20 10~100 D-28 10~100 D-58 10~100
C-21 14 D-29 10~100 D-59 100~1000
C-22 8,8 D-30 2,8 D-60 100~1000
D-01 15 D-31 2,9 D-61 10~100
D-02 10~100 D-32 17
D-03 14 D-33 9,1
D-04 100~1000 D-34 3.3
D-05 2,5 D-35 18
D-06 4,6 D-36 0,61
D-07 5,5 D-37 12

Vi du tht nghiém 2

Xac dinh hoat tinh déi khang cua thu thé V1b

Geneticin). Vao ngay trude khi thtr nghiém, tién hanh gieo v6i mat do 20.000 té bao/1d
trong dia mau den dugc phi poly-D-lysin ¢6 96 16. Vao ngay thir nghiém, méi trudng
nuoi céy duoc loai bd, va dung dich nap (1 x HBSS, 10mmol/l HEPES, 0,1% albumin
huyét thanh bo, 1,25mmol/l Probenecid, 0,02% Pluronic F-127, 1,5umol/l Fluo-4-AM,
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d6 pH=7,4) duoc b6 sung vao mdi 19, tiép d6 1 trong thiét bi u CO, trong mot gio. Sau
khi v, dung dich nap dugc loai bo. Dung dich thu nghiém (1 x HBSS, 10mmol/l
HEPES, 0,1% albumin huyét thanh bo, 1,25mmol/l Probenecid, d6 pH=7,4) chua hop
chit bat ky trong s cac hop chat duoc bd sung vao cac 16, sau d6 u trong thiét bi u
CO, trong 30 phut. Hop chét thir nghiém duoc pha loing theo diy bang DMSO sao
cho né c6 ndng d6 cudi 1a 0,Inmol/l dén 1pmol/l & thoi diém thir nghiém. Sau khi 1,
muc cuong do phat huynh quang duoc xac dinh va AVP duoc bé sung bang FDSS
(Hamamatsu Photonics K.K.); AVP duogc bd sung vao dé tao ra n6ng do cudi la
2,5nmol/l & thoi diém thir nghiém. O ndng d6 nay, AVP thé hién tir 70 dén 80% dap
tng toi da ctia ndé. Mic do phat huynh quang trong 16 ma khong co hop chét thur
nghiém 1an AVP duoc bd sung vao duoc xéc dinh 1a 0%, va mic do phat huynh quang
trong 16 ma chi c6 AVP duogc bd sung vao va khong co hop chat thir nghiém duge bd
sung vao duoc xac dinh 1a 100%. Pudng cong litu-dap tmg dugce vé tir mic do phat
huynh quang sau khi b6 sung AVP véi su ¢6 mit ctia hop chat thir nghiém & cac nong
do khac nhau, va n'éng do uc ché 50% (tri ) 1Csp) cua hop chét duoc tinh toan. Két

qua dugc thé hién trén Bang 7.

[Bang 7]
Bang 7
Vi du sb Tri s6 ICso (nmol/1)
A-02 3,2
B-02 10
C-12 32
D-01 21
D-13 13
D-14 12
D-18 0,65

Kha nang tng dung trong cong nghiép

Sang ché c6 thé dé xuit thudc dé diéu tri hodc ngin ngira rdi loan khi sic, roi
loan lo Au, bénh tdm than phan liét, bénh Alzheimer, bénh Parkinson, chiing mua giat
Huntington, rdi loan an uéng, bénh tang huyét ap, bénh da day-rudt, chung nghién
thu6c, bénh ddng kinh, bénh nhdi mau néo, ching thiéu mau cuc bd ndo, chung phu

ndo, ton thuong dau, bénh viém, bénh lién quan dén mién dich, bénh hoi, va v.v..
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YEU CAU BAO HO:
1. Hop chét azol ¢6 cong thuec I:
R'I

|
N_ O

R2” \f
R4
\
Y“‘Yi ’N———Rs
I S ) y3-x! X2
R3” 4

(n
[trong cong thuc I,

R' Ia nguyén t& hydro, C,_s alkyl (C,_s alkyl tuy y dugc thé béng mdt dén ba nhom
dugc chon tir nhém bao gém hydroxy, nguyén tir halogen, xyano, Cs5 xycloalkyl, va
Cy.s alkoxy), Cs.7 xycloalkyl, hodc di vong no c6 4 dén 8 canh;

R? 1a nguyén ti hydro hodc C,.s alkyl;

R’ 12 aryl hoic heteroaryl (aryl va heteroaryl ty y duoc thé bang mdt hodc hai nhom
duoc chon tir nhom bao gdm Cj.s alkoxy, Ci.s alkyl, nguyén tur halogen, triflometyl,
triflometoxy, xyano, hydroxy, diflometoxy, va C,_s alkylsulfonyl);

R* va R’ ¢6 thé 14 gidng nhau hodc khac nhau mdi nhom la nguyén ti hydro, C,_s5 alkyl
(Cy5s alkyl tuy y dugc thé bang mot dén ba nhom dugc chon tir nhém bao gdm
hydroxy, nguyén tir halogen, xyano, C;.; xycloalkyl, va C,_s alkoxy), C57 xycloalkyl,
hodc di vong no hodc khong no ¢o6 4 dén 8 canh chtra mét hodc nhiéu nguyén tu nito,
oxy hodc luu huynh trong vong (di vong no hodc khong no ¢6 4 dén 8 canh tuy y dugc
thé béng mot hoac hai nhém dugc chon tir nhém bao gém hydroxy, Cy.s alkyl, C;s
alkoxy, nguyén tir halogen, xyano, C,_s alkanoyl, va triflometyl), hoic

R* va R, cing véi nguyén tr nito ké bén tao ra di vong no hoic khoéng no c6 4 dén 8
canh tiy y chita mot hodc nhidu nguyén tur nito, oxy hodc luu huynh trong vong ngoai
nguyén tr nito ké bén (di vong no hoic khong no c¢6 4 dén 8 canh tuy y duoc thé bang
mdt hodc hai nhém dugc chon tir nhom bao gém hydroxy, C,.s alkyl (C,. alkyl tuy y
duoc thé bang mot hodc hai nhom hydroxyl), C,_s alkoxy, nguyén tir halogen, xyano,
Cys alkanoyl, oxo, aminocarbonyl, mono-C,s alkylaminocarbonyl, di-C,

alkylaminocarbonyl, triflometyl, amino, mono-C,_s alkylamino, di-C;_s alkylamino va
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C,.s alkanoylamino, va di vong no hodc khong no c6 4 dén 8 canh tuy y chta nhém
C,.5s alkylen lién két ngang v6i hai nguyén tir cacbon khac nhau trong vong) hoic tao
ra 2-oxa-6-azaspiro|[ 3.3 Jhept-6-yl hodc 7-oxa-2-azaspiro[3.5]non-2-yl;

vong azol tuy ¥ dugc thé nay c6 cong thirc a:

;55‘2 1.—'\(2

T \\f3-§-
‘-‘?{v‘Y“huffl-

()

c6 cau trac bat ky trong s6 cac cong thire II sau:

§5=Y Kﬁ% Tt O T

y

SO N ”\N aj\ﬁ LVU%

o} RY o} ()
trong do:
R” 1a nguyén ti hydro hodc C,.s alkyl;
X' va X? 1a sao cho
i) khi X' 1a lién két don hodc cong thic -CO-, X* 1a -C,s alkylen- hodc -O-C,.s
alkylen-; va
ii) khi X' 12 cong thue -CONR*'-, X? 1a lién két don;
R*' 1a nguyén tir hydro hodc C,s alkyl; va
vong A la vong benzen, di vong thom c6 6 canh (vong benzen va di vong thom c6 6

canh nay tuy y duoc thé béng mot hoac hai nhoém duoc chon tir nhém bao gém nguyén
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tir halogen va C_s alkoxy), di vong no hodc khong no mot phén c6 4 dén 8 canh chira
mot hoac hai nguyén tr nito (di vong no hodc khong no co 4 dén 8 canh tiy ¥ duoc thé
béng mot oxo) hoac Cs_; xycloalkan] hodc mudi duoge dung cua hgp chét azol.

2. Hop chét azol hodc mudi dugc dung cia ching theo diém 1, trong d6 trong cong
thte I néu trén,

R'vaR’cothé 1a giéng nhau hoic khac nhau mdi nhém 1a nguyén tir hydro, C,_s alkyl
(Cy.s alkyl tuy y duogc thé béng mot dén ba nhom duoc chon tir nhém bao gém
hydroxy, nguyén tir halogen, xyano, C;; xycloalkyl, va C;_s alkoxy), C;; xycloalkyl,
hoac di vong no hoac khong no c6 4 dén 8 canh chira mot hodc nhiéu nguyén t nito,
oxy hodc luu huynh trong vong (di vong no hoic khong no c¢é 4 dén 8 canh tity y duoc
thé béng mot hodc hai nhém duoc chon tir nhém bao gém hydroxy, C;.s alkyl, Cy_s
alkoxy, nguyén tir halogen, xyano, C,_s alkanoyl, va triflometyl), hodc

R* va R’ cung vdi nguyén tir nito ké bén tao ra di vong no hoic khong no c6 4 dén 8
canh tily y chira mot hodc nhiéu nguyén tir nito, oxy hodc luu huynh trong vong ngoai
nguyén tir nito ké bén (di vong no hodc khong no c¢6 4 dén 8 canh tuy y duoc thé bing
mot hoac hai nhém duogc chon tir nhém bao g@)m hydroxy, Cy.s alkyl (C,.s5 alkyl tuy y
dugc thé bang mot hodc hai nhom hydroxyl), C,.s alkoxy, nguyén tir halogen, xyano,
C,s alkanoyl, oxo, aminocarbonyl, mono-C;s alkylaminocarbonyl, di-C.
alkylaminocarbonyl va triflometyl, va di vong no hoic khong no c¢6 4 dén 8 canh tiy y
chita nhém C,s alkylen lién két ngang vdi hai nguyén tir cacbon khéc nhau trong
vong) hodc tao ra 2-oxa-6-azaspiro[3.3 [hept-6-yl hodc 7-oxa-2-azaspiro[3.5]non-2-yl.
3. Hop chét azol hodc mubi duogc dung cua chung theo diém 1 hoic 2, trong do trong
cong thuc I néu trén,

X! 1a lien két don;

X?1a -Cy.s alkylen- hodc -O-Cy_s alkylen-; va

vong A la vong benzen, di vong thom c6 6 canh (vong benzen va di vong thom ¢6 6
canh nay tuy y dugc thé béng mot hoac hai nhém duogce chon tir nhém bao gém nguyén
ti halogen va C,_5 alkoxy) hodc di vong no hodc khong no co 4 dén 8 canh chua mot
hodc hai nguyén tt nito (di vong no hoic khong no c6 4 dén 8 canh tuy y duoc thé

bang mot 0x0).
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4. Hop chét azol hodc mudi duoc dung ciia chung theo diém bt ky trong sb cac diém
tir 1 dén 3, trong d6 trong cong thire I néu trén,

vong A la vong benzen hodc di vong thom c6 6 canh (vong benzen va di vong thom c6
6 canh nay tuy y dugc thé bing mot hodc hai nhom duge chon tir nhom bao gdm
nguyén ti halogen va C_s alkoxy).

5. Hop chét azol hodc mudi duoc dung cia chung theo diém bét ky trong s6 cac diém
tir 1 dén 4, trong do trong cong thuc I néu trén,

vong A la vong benzen hodc vong pyridin (vong benzen va vong pyridin nay tuy y
dugc thé bang mot hodc hai nhom duge chon tir nhém bao gdm nguyén tir halogen va
Cy.s alkoxy).

6. Hop chét azol hodc mudi duoc dung cta chung theo diém bt ky trong sb cac diém
tir 1 dén 5, trong do trong cong thie I néu trén,

R'1a C .5 alkyl;

R’ 14 nguyén ti hydro; va

R’ 1a phenyl hodc pyridyl (phenyl va pyridyl tily y duoc thé bang mot hodc hai nhém
duoc chon tir nhém bao gém C,s alkyl, C,.s alkoxy, nguyén ti halogen, xyano,
triflometyl, diflometoxy, triflometoxy, va C_s alkylsulfonyl).

7. Hop chét azol hodc mudi dugc dung cia chung theo diém bAt ky trong sb cac diém
tir 1 dén 6, trong do trong cong thuc I néu trén,

vong azol tiry y dugc thé nay c6 cong thuc o

(o)
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trong do:
R’ 1a nguyén t hydro hodc nhom metyl.
8. Hop chét azol hodc mudi dugc dung ctia chung theo diém bat ky trong s cac diém
tir 1 dén 7, trong d6 trong cong thirc I néu trén,
X' 1a lién két don;
X? 14 etylen hodc metyletylen; va
R* va R’, cung véi nguyén tir nito ké bén tao ra di vong no hoic khong no c6 4 dén 8
canh tiy y chtta mot hodc nhiéu nguyén tir nito, oxy hodc luu huynh trong vong ngoai
nguyén ti nito ké bén (di vong no hodc khong no c6 4 dén 8 canh tuy y duogc thé béng
mot hoac hai nhém duogc chon tir nhém bao gém hydroxy, Cy.s alkyl (Cy.5 alkyl tuy y
duge thé bang mdt hodc hai nhém hydroxyl), C,.5 alkoxy, nguyén t& halogen, xyano,
C,.5 alkanoyl va triflometyl, va di vong no hoic khéng no c¢6 4 dén 8 canh tuy y chtra
nhom C,s alkylen lién két ngang v&i hai nguyén tir cacbon khac nhau trong vong)
hodc tao ra 2-oxa-6-azaspiro[3.3 hept-6-yl.
9. Hop chat azol hodc mudi dugce dung ctia ching theo diém bat ky trong s cac diém
tir 1 dén 8, trong do trong cong thire I néu trén,
R'vaR’, cling v&i nguyén tir nito ké bén tao ra di vong no c6 5 hoic 6 canh tuy y chtra
mot hodc nhiéu nguyén tir oxy trong vong ngoai nguyén tir nito ké bén (dj vong no co
6 canh tuy y duoc thé béng mot hoac hai nhom duoc chon tir nhém bao g6m hydroxyl
va Cy.s alkyl, va di vong no c6 6 canh tuy y chita nhom C,_s alkylen lién két ngang véi
hai nguyén tir cacbon khac nhau trong vong) hoac tao ra 2-oxa-6-azaspiro[3.3Jhept-6-
yl.
HlI{QpchétazolhoécInuéiduqcdungcﬂachﬁngtheocﬁénlI,Hong(iihqpchétazol
c¢6 cong thtrc I dugce chon tir nhom bao gom:
2-[2-(3-clophenyl)-4-{4-[2-(piperidin-1-yl)etyl|phenyl } -1 H-imidazol-1-yl]-N-
(propan-2-yl)axetamit;
2-[2-(3-clophenyl)-4-{4-[2-(morpholin-4-yl)etyl]phenyl}- | H-imidazol-1-yl]-
N-(propan-2-yl)axetamit;
2-[2-(3-clophenyl)-4-(4-{2-[3-(hydroxymetyl)pyrolidin-1-yl]etyl} phenyl)-1H-
imidazol-1-yl]-N-(propan-2-yl)axetamit;
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2-[2-(3-clophenyl)-4-{4-[2-(3-oxa-8-azabixyclo[3.2.1]oct-8-yl)etyl]phenyl}-
1H-imidazol-1-yl]-N-(propan-2-yl)axetamit;
2-[2-(4-flo-3-metoxyphenyl)-4-{4-[2-(piperidin-1-yl)etyl|phenyl}-1H-
imidazol-1-yl]-N-(propan-2-yl)axetamit;
2-[2-(4-flo-3-metoxyphenyl)-4-{4-[2-(morpholin-4-yl)etyl|phenyl }- 1 H-
imidazol-1-yl]-N-(propan-2-yl)axetamit;
2-[2-(4-flo-3-metoxyphenyl)-4-{4-[2-(pyrolidin-1-yl)etyl]phenyl }- 1 H-
imidazol-1-yl]-N-(propan-2-yl)axetamit;
2-[2-(4-flo-3-metoxyphenyl)-4-(4-{2-[(2R)-2-metylpyrolidin-1-
ylletyl}phenyl)-1H-imidazol-1-yl]-N-(propan-2-yl)axetamit;
2-[2-(4-flo-3-metoxyphenyl)-4-{4-[2-(3-hydroxy-8-azabixyclo[3.2.1]oct-8-
yDetyl]phenyl}-1H-imidazol-1-yl]-N-(propan-2-yl)axetamit;
2-[2-(4-flo-3-metoxyphenyl)-4-{4-[2-(3-metoxypiperidin-1-yl)etyl|phenyl } -
1H-imidazol-1-yl]-N-(propan-2-yl)axetamit;
2-[4-{4-]2-(2,6-dimetylmorpholin-4-yl)etyl|phenyl}-2-(4-flo-3-
metoxyphenyl)-1H-imidazol-1-yl]-N-(propan-2-yl)axetamit;
2-[2-(4-flo-3-metoxyphenyl)-4-{4-[2-(3-metylpyrolidin-1-yl)etyl|phenyl } -1H-
imidazol-1-yl]-N-(propan-2-yl)axetamit;
2-[2-(4-flo-3-metoxyphenyl)-4-{4-[2-(3-oxa-8-azabixyclo[3.2.1]oct-8-
yDetyl]phenyl}-1H-imidazol-1-yl]-N-(propan-2-yl)axetamit;
2-[2-(4-flo-3-metoxyphenyl)-4-{4-[2-(1,4-oxazepan-4-yl)etyl|phenyl}-1H-
imidazol-1-yl]-N-(propan-2-yl)axetamit;
2-[4-{4-[2-(3,5-dimetylmorpholin-4-yl)etyl |phenyl }-2-(4-flo-3-
metoxyphenyl)-1H-imidazol-1-yl]-N-(propan-2-yl)axetamit;
2-[2-(3-clophenyl)-4-{5-[2-(morpholin-4-yl)etyl]pyridin-2-yl}-1H-imidazol-1-
y1]-N-(propan-2-yl)axetamit;
2-[2-(3-clophenyl)-4-{5-[2-(3-oxa-8-azabixyclo[3.2.1]oct-8-yl)etyl]pyridin-2-
yl}-1H-imidazol-1-yl]-N-(propan-2-yl)axetamit;
2-[2-(3-clophenyl)-4-{6-[2-(morpholin-4-yl)etyl]pyridin-3-y1}-1H-imidazol-1-
yl]-N-(propan-2-yl)axetamit;
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2-[2-(3-metoxyphenyl)-5-metyl-4-{4-[2-(morpholin-4-yl)etyl|phenyl }-1H-
imidazol-1-yl]-N-(propan-2-yl)axetamit;
2-[2-(3-metoxyphenyl)-4-{4-[2-(morpholin-4-yl)etyl|phenyl}-1H-imidazol-1-
yl]-N-(propan-2-yl)axetamit;
2-[2-(3-clo-4-flophenyl)-4-{4-[2-(morpholin-4-yl)etyl]phenyl } -1 H-imidazol-
1-yl]-N-(propan-2-yl)axetamit;
2-[2-(3-metoxyphenyl)-4-{4-[2-(3-oxa-8-azabixyclo[3.2.1]oct-8-
yDetyl|phenyl}-1H-imidazol-1-yl]-N-(propan-2-yl)axetamit;
2-[2-(3-clophenyl)-4-{2-flo-4-[2-(morpholin-4-yl)etyl]phenyl } - 1H-imidazol-
1-yl]-N-(propan-2-yl)axetamit;
2-[2-(3-clophenyl)-4-{4-[2-(morpholin-4-yl)propyl]phenyl } -1H-imidazol-1-
yl]-N-(propan-2-yl)axetamit;
2-[5-(3-clophenyl)-3-{4-[2-(3-oxa-8-azabixyclo[3.2.1]oct-8-yl)etyl]phenyl } -
1H-1,2,4-triazol-1-yl]-N-(propan-2-yl)axetamit;
2-[5-(3-clophenyl)-3-{4-[2-(morpholin-4-yl)etyl|phenyl }-1H-1,2,4-triazol-1-
yl]-N-(propan-2-yl)axetamit;
2-[5-(3-clophenyl)-3-{5-[2-(3-oxa-8-azabixyclo[3.2.1]oct-8-yl)etyl|pyridin-2-
yl}-1H-1,2,4-triazol-1-yl]-N-(propan-2-yl)axetamit;
2-[5-(3-metoxyphenyl)-3-{5-[2-(3-oxa-8-azabixyclo[3.2.1]oct-8-
yDetyl]pyridin-2-yl}-1H-1,2,4-triazol-1-yl]-N-(propan-2-yl)axetamit;
2-[5-(4-flo-3-metoxyphenyl)-3-{5-[2-(3-oxa-8-azabixyclo[3.2.1]oct-8-
yDetyl]pyridin-2-yl}-1H-1,2,4-triazol-1-yl]-N-(propan-2-yl)axetamit;
N-tert-butyl-2-[5-(3-metoxyphenyl)-3-{5-[2-(3-oxa-8-azabixyclo[3.2.1]oct-&-
yDetyl]pyridin-2-yl}-1H-1,2,4-triazol-1-yl]axetamit;
2-[5-(3-clo-4-flophenyl)-3-{5-[2-(3-0xa-8-azabixyclo[3.2.1]oct-8-
yDetyl]pyridin-2-yl}-1H-1,2,4-triazol-1-yl]-N-(propan-2-yl)axetamit;
N-tert-butyl-2-[5-(3-clophenyl)-3-{5-[2-(3-0xa-8-azabixyclo[3.2.1]oct-8-
yDetyl]pyridin-2-yl}-1H-1,2,4-triazol-1-yl]axetamit;
2-[5-(3-clophenyl)-3-{5-[2-(morpholin-4-yl)etyl|pyridin-2-y1}-1H-1,2,4-
triazol-1-yl]-N-(propan-2-yl)axetamit;
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N-tert-butyl-2-[5-(3-clophenyl)-3-{5-[2-(morpholin-4-yl)etyl]|pyridin-2-yl}-
1H-1,2,4-triazol-1-yl]axetamit;
2-[5-(3-clo-4-flophenyl)-3-{5-[2-(morpholin-4-yl)etyl|pyridin-2-yl }-1H-1,2,4-
triazol-1-yl]-N-(propan-2-yl)axetamit;
2-[5-(4-flo-3-metoxyphenyl)-3-{5-[2-(morpholin-4-yl)etyl|pyridin-2-y1}-1H-
1,2,4-triazol-1-yl]-N-(propan-2-yl)axetamit;
N-tert-butyl-2-[5-(3-metoxyphenyl)-3-{5-[2-(morpholin-4-yl)etyl|pyridin-2-
yl}-1H-1,2,4-triazol-1-yl]axetamit;
2-[5-(3-metoxyphenyl)-3-{4-[2-(morpholin-4-yl)etyl|phenyl }-1H-1,2,4-
triazol-1-yl]-N-(propan-2-yl)axetamit;
2-[5-(3-metoxyphenyl)-3-{4-[2-(3-oxa-8-azabixyclo[3.2.1]oct-8-
yDetyl]phenyl}-1H-1,2,4-triazol-1-yl]-N-(propan-2-yl)axetamit;
2-[3-{2-flo-4-[2-(morpholin-4-yl)etyl|phenyl}-5-(3-metoxyphenyl)-1H-1,2,4-
triazol-1-yl]-N-(propan-2-yl)axetamit;
2-[3-{3-flo-4-[2-(morpholin-4-yl)etyl|phenyl}-5-(3-metoxyphenyl)-1H-1,2,4-
triazol-1-yl]-N-(propan-2-yl)axetamit;
2-[5-(3-metoxyphenyl)-3-{4-[2-(3-oxa-8-azabixyclo[3.2.1]oct-8-
yDpropyl]phenyl}-1H-1,2,4-triazol-1-yl]-N-(propan-2-yl)axetamit;
2-[5-(3-metoxyphenyl)-3-{4-[2-(7-oxa-2-azaspiro[3.5]non-2-yl)etyl]phenyl} -
1H-1,2,4-triazol-1-yl]-N-(propan-2-yl)axetamit;
2-[5-(3-metoxyphenyl)-3-{4-[2-(2-oxa-6-azaspiro[ 3.3 |hept-6-yl)etyl]phenyl } -
1H-1,2,4-triazol-1-yl]-N-(propan-2-yl)axetamit;
2-[1-(3-clophenyl)-3-{4-[2-(morpholin-4-yl)etyl]phenyl}-1H-1,2,4-triazol-5-
yl]-N-(propan-2-yl)axetamit;
2-[1-(3-clophenyl)-3-{4-[2-(3-oxa-8-azabixyclo[3.2.1]oct-8-yl)etyl]phenyl}-
1H-1,2,4-triazol-5-yl]-N-(propan-2-yl)axetamit;
2-[5-(3-clophenyl)-3-{4-[2-(morpholin-4-yl)etyl]phenyl}-2-0x0-2,3-dihydro-
1H-imidazol-1-yl]-N-(propan-2-yl)axetamit;
2-[4-(3-clophenyl)-2-{4-[2-(piperidin-1-yl)etyl]phenyl}-1,3-oxazol-5-y1]-N-
(propan-2-yl)axetamit;
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2-[4-(3-clophenyl)-2-{4-[2-(morpholin-4-yl)etyl|phenyl}-1,3-oxazol-5-yl]-N-
(propan-2-yl)axetamit;
2-[4-(3-clophenyl)-2-{4-[2-(2-0xa-6-azaspiro[ 3.3 Jhept-6-yl)etyl|phenyl }-1,3-
oxazol-5-yl]-N-(propan-2-yl)axetamit;
2-[5-(3-clophenyl)-2-{4-[2-(piperidin-1-yl)etyl]phenyl}-1,3-thiazol-4-y1]-N-
(propan-2-yl)axetamit;
2-[5-(3-clophenyl)-2-{4-[2-(morpholin-4-yl)etyl]phenyl}-1,3-thiazol-4-y1]-N-
(propan-2-yl)axetamit;
2-[3-(3-clophenyl)-1-{4-[2-(piperidin-1-yl)etyl|phenyl}-1H-pyrazol-4-y1]-N-
(propan-2-yl)axetamit;
2-[3-(3-clophenyl)-1-{4-[2-(morpholin-4-yl)etyl]phenyl}-1H-pyrazol-4-yl]-N-
(propan-2-yl)axetamit;
2-[5-(3-clophenyl)-3-{4-[2-(morpholin-4-yl)etyl|phenyl}- 1 H-pyrazol-1-yl]-N-
(propan-2-yl)axetamit;
2-[4-(3-clophenyl)-1-{4-[2-(morpholin-4-yl)etyl]phenyl}-2,5-dioxo-2,5-
dihydro-1H-pyrol-3-yl]-N-(propan-2-yl)axetamit;
2-[4-(3-clophenyl)-1-{4-[2-(morpholin-4-yl)etyl]phenyl}-5-0x0-4,5-dihydro-
1H-1,2,4-triazol-3-yl]-N-(propan-2-yl)axetamit;
2-[4-(3-clophenyl)-1-{4-[2-(3-0xa-8-azabixyclo[3.2.1]oct-8-yl)etylJphenyl }-5-
0x0-4,5-dihydro-1H-1,2,4-triazol-3-yl]-N-(propan-2-yl)axetamit;
N-tert-butyl-2-[4-(4-flo-3-metoxyphenyl)-1-{4-[2-(morpholin-4-
yDetyl]phenyl}-5-o0x0-4,5-dihydro-1H-1,2,4-triazol-3-yl]axetamit;
N-tert-butyl-2-[4-(3-metoxyphenyl)-1-{4-[2-(morpholin-4-yl)etyl|phenyl } - 5-
0x0-4,5-dihydro-1H-1,2,4-triazol-3-yl]axetamit;
N-tert-butyl-2-[4-(3-metoxyphenyl)-1-{4-[2-(3-0oxa-8-azabixyclo[3.2.1]oct-8-
yDetyl]phenyl}-5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-yl |axetamit;
N-tert-butyl-2-[4-(4-flo-3-metoxyphenyl)-1-{4-[2-(3-0xa-8-
azabixyclo[3.2.1]oct-8-yl)etyl]phenyl}-5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-
yl]axetamit;

N-tert-butyl-2-[4-(4-flo-3-metoxyphenyl)-1-{5-[2-(3-0xa-8-
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azabixyclo[3.2.1]oct-8-yl)etyl|pyridin-2-yl}-5-ox0-4,5-dihydro-1H-1,2,4-triazol-3-
yl]axetamit;
N-tert-butyl-2-[4-(3-clophenyl)-1-{4-[2-(morpholin-4-yl)etyl|phenyl }-5-0xo-
4,5-dihydro-1H-1,2,4-triazol-3-yl]axetamit;
N-tert-butyl-2-[4-(3-clophenyl)-1-{4-[2-(3-0xa-8-azabixyclo[3.2.1]oct-8-
yletyl]phenyl}-5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-yl]axetamit;
2-[4-(3-clophenyl)-1-{4-[2-(morpholin-4-yl)propyl]phenyl }-5-0x0-4,5-
dihydro-1H-1,2,4-triazol-3-yl]-N-(propan-2-yl)axetamit;
2-[4-(3-clophenyl)-1-{4-[2-(3-oxa-8-azabixyclo[3.2.1]oct-8-
yD)propyl]phenyl}-5-ox0-4,5-dihydro-1H-1,2,4-triazol-3-yl]-N-(propan-2-yl)axetamit;
2-[4-(3-clophenyl)-1-{3-flo-4-[2-(morpholin-4-yl)etyl|phenyl }-5-0x0-4,5-
dihydro-1H-1,2,4-triazol-3-yl]-N-(propan-2-yl)axetamit;
2-[4-(3-clophenyl)-1-{3-flo-4-[2-(3-0xa-8-azabixyclo[3.2.1]oct-8-
yDetyl]phenyl}-5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-y1]-N-(propan-2-yl)axetamit;
2-[4-(3-clophenyl)- 1-{3-metoxy-4-[2-(morpholin-4-yl)etyl]phenyl } - 5-oxo-
4,5-dihydro-1H-1,2,4-triazol-3-yl]-N-(propan-2-yl)axetamit;
2-[4-(3-clophenyl)-1-{3-metoxy-4-[2-(3-oxa-8-azabixyclo[3.2.1]oct-8-
yDetyl]phenyl}-5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-y1]-N-(propan-2-yl)axetamit;
2-[4-(3-clo-4-flophenyl)-1-{4-[2-(morpholin-4-yl)etyl]phenyl}-5-0x0-4,5-
dihydro-1H-1,2,4-triazol-3-yl]-N-(propan-2-yl)axetamit;
2-[4-(3-clo-4-flophenyl)-1-{4-[2-(3-oxa-8-azabixyclo[3.2.1]oct-8-
yDetyl]phenyl}-5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-y1]-N-(propan-2-yl)axetamit;
N-tert-butyl-2-[4-(3-clo-4-flophenyl)-1-{4-[2-(morpholin-4-yl)etyl|phenyl}-5-
0x0-4,5-dihydro-1H-1,2,4-triazol-3-yl]axetamit;
N-tert-butyl-2-[4-(3-clo-4-flophenyl)-1-{4-[2-(3-oxa-8-azabixyclo[3.2.1]oct-
8-yletyl]phenyl}-5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-yl]axetamit;
N-tert-butyl-2-[4-(3-clo-4-flophenyl)-1-{5-[2-(morpholin-4-yl)etyl]pyridin-2-
yl}-5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-ylJaxetamit;
N-tert-butyl-2-[4-(3-clo-4-flophenyl)-1-{5-[2-(3-0xa-8-azabixyclo[3.2.1]oct-
8-yDetyl]pyridin-2-yl}-5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-yl]axetamit;
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2-[4-(3-clophenyl)-1-{5-[2-(3-0xa-8-azabixyclo[3.2.1]oct-8-yl)propyl]pyridin-
2-yl}-5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-yl]-N-(propan-2-yl)axetamit;
2-(1-{4-[2-(morpholin-4-yl)etyl]phenyl}-5-ox0-4-[3-(triflometyl)phenyl]-4,5-
dihydro-1H-1,2,4-triazol-3-yl)-N-(propan-2-yl)axetamit;
2-[4-(3-clo-4-flophenyl)-1-{4-[2-(3-oxa-8-azabixyclo[3.2.1]oct-8-
yl)propyl]phenyl}-5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-yl]-N-(propan-2-yl)axetamit;
2-[4-(4-flo-3-metoxyphenyl)-1-{4-[2-(3-oxa-8-azabixyclo[3.2.1]oct-8-
yDetyl]phenyl}-5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-yl]-N-(propan-2-yl)axetamit;
2-[4-(4-flo-3-metoxyphenyl)-1-{3-metoxy-4-[2-(3-oxa-8-
azabixyclo[3.2.1]oct-8-yl)etyl|phenyl}-5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-yl]-N-
(propan-2-yl)axetamit;
2-[1-{3-metoxy-4-[2-(3-oxa-8-azabixyclo[3.2.1]oct-8-yl)etyl]phenyl}-4-(3-
metoxyphenyl)-5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-yl]-N-(propan-2-yl)axetamit;
2-[4-(3-clo-4-flophenyl)-5-ox0-1-{4-[2-(pyrolidin-1-yl)etyl]phenyl}-4,5-
dihydro-1H-1,2.,4-triazol-3-yl]-N-(propan-2-yl)axetamit;
2-[4-(3-clo-4-flophenyl)-5-oxo-1-{4-[2-(piperidin-1-yl)etyl|phenyl}-4,5-
dihydro-1H-1,2,4-triazol-3-yl]-N-(propan-2-yl)axetamit; va
2-[2-(3-clophenyl)-4-{4-[2-(2-0xa-6-azaspiro[ 3.3 |hept-6-yl)etyl|phenyl } - 1H-
imidazol-1-yl]-N-(propan-2-yl)axetamit.
11. Dugc pham chtra hop chét azol hodc mudi duge dung cta chung theo diém bat ky
trong sb cac diém tir 1 dén 10 1am hoat chét.
12. Thubc chta hop chit azol hodc mudi duogc dung cua chung theo diém bét ky trong
sé cac didm tir 1 dén 10 lam hoat chét, trong d6 thudc nay duoc st dung trong viéc
diéu tri hodc ngan ngua r6i loan khi séic, r6i loan lo au, bénh tim than phéan liét, bénh
Alzheimer, bénh Parkinson, ching mua gidt Huntington, roi loan an uéng, bénh tang
huyét ap, bénh da day-rudt, chirng nghién thude, bénh dong kinh, bénh nhoi méau ndo,
ching thiéu mau cuc bd ndo, ching phu ndo, tdn thuong dau, bénh viém, bénh lién

quan dén mién dich, hodc bénh hoi.
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