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(57) Sdng ché dé cap dén hgp chit duge dac trung boi cong thic (I-1):

(RS»/‘L’:NT M
0 (R%)p
M2
(R4

trong do tat ca ky hiéu cé § nghia giong nhau nhu dugc mo6 ta trong ban mo ta,
c6 hai nhém vong, cu thé 1a nhém phenoxy & vi tri thé dic trung va do dé cé
hoat tinh d6i khang S1P, cao & ngudi. Do d6, hop chat nay c6 thé duogc sir dung
lam chat diéu tri bénh gay ra do S1P, nhu bénh gay ra do su co that mach, ching

x0 héa, bénh ho hap va bénh tuong tu.
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Linh vwe ky thuat dwoc dé cap
Sang ché d& cap dén hop chit duoc dic trung boi cong thirc (I-1):
[C1]

R14

e
(Rsﬁ’)ﬁ NTN M
o (R,

MZ
(RY)q

trong do6 tat ca ky hi€u c6 y nghia giong nhau nhu dugc moé ta dudi day, va mudi.
cua no, solvat cua nd, N-oxit clia nd hodc tién thudc cua nd (sau day duogc

viét tat nhu hop chit theo séng ché).
Tinh trang ky thuat ciia sang ché

Sphingosin-1-phosphat [(2S,3R,4E)-2-amino-3-hydroxyoctadeca-4-enyl-1-
phosphat; sau day dugc viét tat nhu S1P] 1a lipit ma duoc tdng hop nho su
quay vong trao d6i chit cua sphingolipit hodc hoat dong ngoai bao cua kinaza
sphingosin kich thich bai tiét. Puoc d& xuét ring lipit ndy hoat dong nhu chét truyén noi
bao va chét truyén thir cAp ndi bao.

Déi vé6i thu thé S1P» (EDG-5/AGR16/H218) trong s6 Thu thé S1P, da duoc cong
bb rﬁng su biéu hién manh cia mRNA cta né dugc xéé nhan trong md cua tim, phé)i, da
day va rudt non va rﬁng lugng biéu hién cia mRNA cua nd trong t& bao ndi mach &
chudt miu bi thuong dong mach canh ma 1am mau cho chimg xo ciing déng mach vanh
bi giam dang ké so véi t& bao ndi mach thong thudng (xem Tai liéu sang ché 1).

Ciing dugc béao cao rf“mg thu thé S1P (cu thé 1a thu thé S1P») lién quan dén su
tang huyét ap kich phat, bénh hen suyén va bénh tuong tu (xem Tai liéu khong phai 1a
tai lidu sang ché 1). Ciing duoc biét ring thu thé lién quan dén biéu hién ctia nhan t6
phat trién mé lién két (connective tissue growth factors-CTGFs) lién quan dén sy tan
cong cua ching xo hoa, ung thu va bénh tuong tu (xem Tai liéu khong phai 1a tai li€u
sang ché 2).

Hop chit sau day duoc biét dén nhu tinh trang k¥ thuat clia sang ché.

Do hop chét niy c¢6 S1P, hoat tinh dbi khéng, hop chét pyrazopyridin hodc mubi
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duoc dung cuia n6 dugc déac trung boi cong thire (a):

[C 2]
R2a
) R3a /§/§|4a R5a
| j—xazvazza—Wﬂ-- A“/S @)
bt e

trong d6 R'?, R? va R* la nhém C1-8 alkyl va nhém twong tw; R* 1a nguyén tir hydro
va nguyén tir tuong tu; R va R% 13 gidng hoic khac nhau va 14 nguyén tir hydro, nhém
C1-8 alkyl, nhém C1-6 alkoxy, nguyén tir halogen va nguyén tir tuong tu; X* 1a -NH-, -
O-, -CHz- va nhém tuong tu; Y* 1a -NH- va nhdm tuong tu; Z* 1a -CO- va nhém tuong
tu; W? 1a -NH- va nhém tuong tu; va vong A? 1a nhém aryl, nhom heteroaryl va nhém
tuong tu (dinh nghia cua nhém dac trung dugc tom tét), da dugc bdc 10 ma hoat dong
mot cach cu thé trén thy thé S1P; va ¢6 ich cho viée didu tri chimg xo héa (xem Tai liéu
sang ché 2).

hop chét da biét c6 hoat tinh di khang S1P; ciing bao gdm hop chét c6 khung
piperidin dugc ddc trung boi cong thire (b):
[C3]

Ab-Xb_yb_zb_gb (b)
trong d6 A 1a nhém vong ma chira phan tir thé; X® 12 lién két don hozic ciu nbi c6 tir 1
dén 3 nguyén tir trong mach chinh; Y® 14 lién két don hodc ciu ni c6 1 dén 3 nguyén tur
trong mach chinh; Z° 1a lién két don hodc ciu ndi c6 1 dén 3 nguyén tir trong mach
chinh; va BP 1a nhém vong ma chira phan tir thé (xem Tai liéu sang ché 3) va hop chit
¢6 cAu tric azetidin (xem Tai liéu sang ché 4).
Trong khi d6, béi vi hop chit c6 cau tric benzen duoc thé bing hai nhém vong,

hop chét dugc dic trung boi cong thire (c):

[C4]
ji@ ﬁ.c\ Rjﬁ&/gal c
14
0 A Np O e B>/{ ©
Ris®
R

trong d6 P1¢ va P>° ddc lap 1a lién két hoic C1-3 alkyl; A°1a CH hoac N; B¢ 1a CH hoéc
N; R 1a hydro, amino, -NR4°-CO-Z°Ry°R3° va nhém tuong tu; Rs® [a -C(NR7°)NH>
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hoac khi A° 1a CH, Rs° cling la amino Ci.7 alkyl; Rio%, Ris® va Ris® doc 14p 1a hydro,
halogen, C.7 alkyl va nhom tuong tu; Q° la hydro ho#c halogen; R4 1a hydro hodc Ci
alkyl; Z° 12 vong bdo hoa, bdo hdoa mot phin hodc thom c6 tir 5 dén 12 canh ma c6 thé 1a
mot vong hodc hai vong; Ro® va Ry3° ddc 1ap 1a hydro, halogen, Ci7 alkyl va nhém tuong
tu; Ro° 1a Ci.7 alkyl, phenyl ma c¢6 thé duoc thé va nhém tuong tu; va Ri+° 14 hydro, -OH,
C1.7 alkoxy va nhém tuong tu (dinh nghia ctia nhém dic trung duoc tém tit), duge biét
dén nhu chat e ché matriptaza (xem Tai liéu sang ché 5).

Khong c6 tai liéu tinh trang ky thuat nao boc 16 hodc goi ¥ ring hop chét theo
sang ché ma chua hai nhém vong, cu thé 1a nhém phenoxy tai vi tri thé dic trung c6
hoat tinh ddi khang S1P; & nguoi dugc cai thién mot cach dang ké.

Tai liu sang ché 1: Pon sang ché Nhat Ban s6 H6-234797

Tai liéu séng ché 2: WO 01/98301

Tai liéu sang ché 3: WO 2004/002531

Tai liéu sang ché 4: WO 2005/063704

Tai liéu sang ché 5: WO 2010/133748

Tai liéu khong phai 12 tai lidu sang ché 1: Biochemical va Biophysical Research
Communications, quyén 320, sb 3, trang 754-759, 2004

Tai liéu khong phai 13 tai liéu sang ché 2: Molecular Cancer Research, quyén 6,
s6 10, trang 1649-1656, 2008
Ban chit k§ thuit ciia sang ché

Van dé theo sang ché 12 tim ra hop chit c6 hoat tinh d6i khang S1P; & ngudi ma
thé hién mot cach khong dy dii boi hop chét duoc boc 16 trong Tai liéu sang ché 3, dé
cai thién sy hoa tan ctia hop chit va dua ra san pham thube ctia né.

Téc gia sang ché da tién hanh nghién ciu mé rong dé giai quyét vin dé néu trén
day dé tim ra hop chét c6 hoat tinh d6i khang S1P2 & ngudi dugc cai thién. Két qua 13,
tac gia sang ché da thiy rang hop chit c6 hai nhém vong, cu thé 12 nhém phenoxy, tai vi
tri thé cu thé ¢ hoat tinh dbi khang S1P» & ngudi dugc cai thién mot cach dang ké so
v6i hop chét dugc boc 10 trong Tai liéu sdng ché 3, nho @6 hoan thanh sang ché nay.

Do d6, sang ché dé cap dén:

[1] hop chét dugc dic trung boi cong thuc (I-1):
[C 5]
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R14

A

1
R/

(RY), ( nNT

@),
0 (R%),
MZ
(R%q

trong d6 R! 1a (1) nhém C1-8 alkyl ma c6 thé dugc thé bing 1 dén 5 nhém R21, (2)
nhém C2-8 alkenyl ma c6 thé duoc thé bang 1 d&n 5 nhém R21, (3)nhém C2-8 alkynyl
ma c6 thé duge thé béng 1 d@n 5 nhém R21, (4) vong cacbon C3-7 ma cé thé dugc thé
bing 1 dén 5 phén tir thé dugc chon tir nhém bao gdm nhém C1-4 alkyl, nhém C1-4
haloalkyl, nhém C1-4 alkoxy va nguyén tir halogen, hoic (5) -CONR3'R3?;

R?! 1a (1) nguyén tir halogen, (2) -OR? (trong d6, R?? 14 (1) nguyén tir hydro, (2)
nhém C1-4 alkyl hodc (3) nhém C1-4 haloalkyl), (3) -NR*R?* (trong d6, mdi R* va R*
ddc 1ap 1a (1) nguyén tir hydro hodc (2) nhém C1-4 alkyl) hodc (4) nhém oxo;

mdi R3! va R* doc 1ap 12 (1) nguyén tir hydro hozc (2) nhém C1-4 alkyl;

R? 14 (1) nguyén tt hydro, (2) nhém C1-4 alkyl hodc (3) nhém C1-4 haloalkyl;

Mbi R? va R* doc 1ap 1a (1) nguyén tir halogen, (2) nhém C1-4 alkyl, (3) nhém
C1-4 haloalkyl, (4) nhém C1-4 alkoxy, (5) nhém hydroxy, (6) -L-CONR®R’, (7) -L-
SO2R? hodc (8) -L-COOR’;

R® 14 (1) nguyén tir halogen, (2) nhém C1-4 alkyl hodc (3) nhém C1-4 haloalkyl;
L 14 (1) lién két, (2) nhém duoc dic trung béi cong thirc:

12 R13
A R—}C{—»

[C 6]
trong d6 A 1a (1) lién két hodc (2) nguyén tir 6xy; mdi R'2 va R doc lap 1a (1) nguyén
tir hydro, (2) nhém C1-4 alkyl, (3) nhém hydroxy hoidc (4) NH> hodc (5) R'? va R'3 cing
v6i nguyén tir cacbon ma chiing gén vao c¢6 thé tao thanh vong cacbon C3-7; va mili tén
bén phai lién két véi -CONRCR’, -SO2R® hoic -COOR?, (3) nhém C2-4 alkenylen, (4)
nhém -0-C2-4 alkenylen, (5) nguyén tir 5xy hodc (6) nguyén tir nito ma cé thé duoc thé
bang nhém C1-4 alkyl; mdi RS va R7 doc l1ap 1a (1) nguyén tir hydro, (2) nhém C1-4
alkyl, (3) nhém C1-4 haloalkyl, (4) nhém hydroxy, (5) -CONR'*R'®, (6) -SO,NR!*R¢,
(7) -COR!" hoic (8) -SO:R", hozc R® va R7 ciing v6i nguyén tir nito ma ching gén vao
c6 thé tao thanh vong di vong bdo hoa chita nito c6 tir 4 dén 7 canh ma c6 thé duogc thé

bing nhém hydroxy;
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R® 14 (1) nhém C1-4 alkyl, (2) nhém C1-4 haloalkyl hozc (3) NR!°R!;

R’ 14 (1) nguyén tir hydro hoic (2) nhém C1-8 alkyl;

M&i R'® va R doc 1ap 1a (1) nguyén tir hydro, (2) nhém Cl-4 alkyl, (3) -CONR'SR!S,
(4) -SO2NRR!®, (5) -COR! hoiic (6) -SO2R7;

M&i vong 1 va vong 2 doc 1ap 1a nhém vong c6 tir 5 dén 7 canh;

R'*1a (1) nguyén tir hydro ho#c (2) nhém hydroxy;

Mbi RS va R!® @oc 1ap 1a (1) nguyén tir hydro, (2) nhém C1-4 alkyl hodc (3) nhém vong
c6 tir 5 dén 7 canh;

R'7 14 (1) nhém C1-4 alkyl hoic (2) nhém vong c6 tir 5 dén 7 canh;

Mai M! va M? doc lap 1a (1) lién két, (2) -C(0)-, (3) -O-, (4) -S-, (5) -C(0)O-, (6) -
CH>O- hodc (7) -C(O)NH-;

n 12 s6 nguyén nim trong khoang tir 1 dén 2;

m 12 s6 nguyén ndm trong khoang tir 1 dén 2;

p 12 s8 nguyén nim trong khoang tir 0 dén 5;

q 1a s6 nguyén nam trong khoang tir 0 dén 5;

r 14 s6 nguyén nam trong khoang tir 0 dén 4;

t 12 s6 nguyén nim trong khoang tir 1 dén 4;

khi p 14 2 hoic 16n hon, nhiéu nhém R3 ¢6 thé 13 gidng hodc khac nhau;

khi q 12 2 hodc 16n hon, nhidu nhém R4 c6 thé 14 gidng hozc khac nhau;

khi r 12 2 hoic 16n hon, nhiéu nhém R5 ¢6 thé 14 gibng hodc khac nhau; va

khi t 12 2 hodc 16n hon, nhidu nhém R12 va R13 c6 thé 14n luot 13 giéng hodc khac
nhau;

mudi cua nd, solvat ctia né, N-oxit ctia né hoic tién thude ctia né;

[2] hop chét theo [1], trong &6 R' 12 nhém hydroxy;

[3] hop chat theo [1] hodc [2], trong d6 m&i M! va M? ddc lap 1a (1) -C(0)-, (2) -O-, (3)
-S-, (4) -C(0)O- hodc (5) -CH20-;

[4] hop chét theo [3], trong d6 M' va M? 14 -O-;

[5] hop chét theo [1], ma duoc dic trung bdi cong thire (I):

[C7]



LN 0.
o Ry
(o)
(R)q

trong d6 tat ca ky hidu ¢6 y nghia gidng nhau nhu néu trén day;

[6] hop chét theo [5], trong d6 R! 1a (1) nhém C1-8 alkyl ma c6 thé dugc thé bing 1 dén
5 nhém R21 hodc (2) vong cacbon C3-7 ma c6 thé duoc thé bing 1 dén 5 phén tir thé
duoc chon tir nhém bao gdm nhém C1-4 alkyl, nhém C1-4 alkoxy, nguyén tir halogen
va nhém triflometyl;

[7] hop chét theo [5] hodc [6], trong d6 R? 13 nguyén i hydro;

[8] hop chét theo bt ky trong s6 [5] dén [7], trong d6 mdi vong 1 va vong 2 doc lap 1a
(1) benzen, (2) xyclohexan hodc (3) vong pyridin;

[9] hop chit theo bit ky trong s6 [1] dén [8], ma 1a (1) 4-(2-etylbutyl)-N-{3-[4-
(etylcarbamoyl)phenoxy]-5-(4-flophenoxy)phenyl} -4-ﬁydroxy- 1-piperidincarboxamit,
(2) axit 4-[3-(4-flophenoxy)-5-({[4-(4-flophenyl)-4-hydroxy-1-

piperidinyl]cacbonyl }amino)phenoxy]benzoic, (3) 4-(2-etylbutyl)-N-[3-(4-flophenoxy)-
5-{4-[(4-hydroxy-1-piperidinyl)cacbonyl]phenoxy } phenyl]-4-hydroxy-1-
piperidincarboxamit, (4) axit 2-{4-[3-(4-flophenoxy)-5-{[(4-hydroxy-4-isobutyl-1-
piperidinyl)cacbonyl]amino } phenoxy|phenyl}-2-metylpropanoic, (5) axit 1-{4-[3-(4-
flophenoxy)-5-({[4-hydroxy-4-(3-pentanyl)-1-
piperidinyl]cacbonyl}amino)phenoxy]phenyl}xyclopropan-carboxylic, (6) axit 2-{4-[3-
(4-flophenoxy)-5-{[(3-hydroxy-3-isobutyl-1-

azetidinyl)cacbonyl]amino } phenoxy]phenyl}-2-metylpropanoic, (7) axit 4-[3-({[4-(2-
etylbutyl)-4-hydroxy-1-piperidinyl]cacbonyl }amino)-5-(4-flophenoxy)phenoxy]benzoic,
(8) axit 2-{4-[3-({[4-(2-etylbutyl)-4-hydroxy-1-piperidinyl]cacbonyl }amino)-5-(4-
flophenoxy)phenoxy]phenyl}-2-metylpropanoic hodc (9) axit 2-(4-{[3-(4-flophenoxy)-
5-{[(4-hydroxy-4-isobutyl-1-piperidinyl)cacbonyl]amino } benzoyl]oxy } phenyl)-2-

metylpropanoic;

[10] dugc pham chira hop chét dugce dic trung boi cong thie (I-1) theo [1], mubi ctia nd,

solvat ctia n6, N-oxit ctia né hodc ti€én thudc ctia nd;

[11] dugc phim theo [10], ma 13 chit d6i khang S1P»;
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[12] dugc phim theo [10], ma 13 chit phong ngira va/hoic didu tri bénh gay ra do S1P»;

[13] duge pham theo [12], trong d6 bénh gay ra do S1P, 1a bénh gay ra do su co thét
mach, chiing xo hoa, bénh hd hép, chimg xo cimg dong mach, bénh t4t dong mach ngoai
bién, bénh mang ludi, bénh glocdm, bénh thoai héa tao ra chdm den trén da do tudi gia,
bénh viém than, bénh tiéu dudng, ching rdi loan lipit, bénh viém gan, bénh xo gan,
chung giam chirc ning gan, bénh than kinh, bénh viém khép man tinh, vét thuong, chd
dau, chimg may day, bénh luput ban do toan than (systemic lupus erythematosus-SLE)

hoéc ung thu;

[14] duogc phém theo [13], trong d6 bénh gy ra do su co thit mach 1a bénh lién quan
dén mach mau trén ndo, bénh tim, bénh mach vanh, bénh cao huyét ap, bénh cao huyét
ap co lién quan dén phéi, bénh nhdi mau co tim, bénh viém hong, chimg loan nhip tim,

su tang huyét 4p kich phat, thuong tdn gidn tinh mach hoic thiéu mau cuc bd;

[15] duoc phdm theo [13], trong d6 chimg xo héa 13 ching xo héa & phdi, chimg xo héa

gan, chirng xo hda than, chiing xo héa co tim hodc chimg xo hoéa da;

[16] dugc phidm theo [13], trong d6 bénh ho hip 13 bénh hen suyén cudng phdi, thuong
tén & phdi cAp tinh, bénh nhiém tring hodc bénh tic nghén phdi man tinh;

[17] hop chét dugc dic trung bdi cong thire (I-1) theo [1], mudi cta nd, solvat ciia nd,
N-oxit ciia né hoic tién thude ctia né trong viée str dung cho phong ngira va/hodc dieu

tri b&énh gdy ra do S1P».

Hop chit theo sang ché c6 hoat tinh dbi khang S1P> manh & ngudi, va do d6 c6
ich cho diéu tri bénh gy ra do S1P2s nhu bénh gy ra do su co thit mach va chimg xo

hoa.
M6 ta van tat cac hinh vé

Fig. 1 12 biéu dd phd nhiu xa bot tia X clia tinh thé ctia hop chit theo sing ché
(ViduA);

Fig. 2 12 biu dd nhiét luong quét vi sai (differential scanning calorimetric-DSC)
ctia tinh thé cta hop chét theo sang ché (Vi du A);

Fig. 3 1 biéu d0 phd nhiéu xa bot tia X cia tinh thé cia hop chét theo sang ché
(Vi du B);

Fig. 4 1a bidu dd nhiét luong quét vi sai (DSC) ctia tinh thé ctia hop chét theo
sang ché (Vi du B);
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Fig. 5 12 biéu dd phd nhidu xa bdt tia X cta tinh thé ctia hop chét theo sang ché
(ViduC); va

Fig. 6 12 biéu d6 nhiét luong quét vi sai (DSC) ctia tinh thé ctia hgp chat theo
sang ché (Vi du C).

MO ta chi tiét sang ché
Sang ché dugc mo ta chi tiét dudi day.

Nguyén tir halogen nhu duoc sir dung & day c6 thé bao gdm flo, clo, brom hozc

Nhém C1-8 alkyl nhu duge sit dung & ddy c6 thé bao gdm nhém C1-8 alkyl
mach thing hodc mach nhanh ma c6 thé bao gdm, vi du, nhém metyl, etyl, propyl, butyl,
pentyl, hexyl, heptyl, octyl, isopropyl, isobutyl, sec-butyl, tert-butyl, 1-metylbutyl, 1-
etylpropyl, 1,1-dimetylpropyl, 1,2-dimetylpropyl, 2-metylbutyl, 3-metylbutyl, 2,2-
dimetylpropyl, 1-metylpentyl, 1-etylbutyl, 2-etylbuty1, 1-etyl-1-metylpropyl, 1-etyl-2-
metylpropyl, 1,1-dimetylbutyl, 1,2-dimetylbutyl, 1,3-dimetylbutyl, 2-metylpentyl, 3-
metylpentyl, 4-metylpentyl, 2,3-dimetylbutyl, 1-metylhexyl, 1-etylpentyl, 2-etylpentyl,
1-propylbutyl, 2-metyl-3-hexyl, 1,2-dimetylpentyl, 1,3-dimetylpentyl, 1,4-dimetylpentyl,
1-etyl-1-metylbutyl, 1-metyl-2-etylbutyl, 1-etyl-2-metylbutyl, 1-etyl-3-metylbutyl, 1,1-
dimetylpentyl, 1,1,3-trimetylbutyl, 1,1-dietylpropyl, 2-metylhexyl, 3-metylhexyl, 4-
metylhexyl, 5-metylhexyl, 3-etylpentyl, 1-metylheptyl, 2-metylheptyl, 3-metylheptyl, 4-
metylheptyl, 5-metylheptyl, 6-metylheptyl, 1-etylhexyl, 2-etylhexyl, 3-etylhexyl, 1-
propylpentyl, 2-propylpentyl, 1,5-dimetylhexyl, 1-etyl-4-metylpentyl, 1-propyl-3-
metylbutyl, 1,1-dimetylhexyl, 1-etyl-1-metylpentyl hodc 1,1-dietylbutyl.

Nhém C1-4 alkyl nhu duoc sir dung & day c6 thé bao gdm nhém Cl-4 alkyl
mach thing hodic mach nhéanh ma c6 thé bao gdm, vi du, nhém metyl, etyl, propyl, butyl,
isopropyl, isobutyl, sec-butyl hodc tert-butyl.

Nhém C1-4 haloalkyl nhu duge sir dung & ddy c6 thé bao gdm nhém flometyl,
nhém chlorometyl, nhom bromometyl, nhom iodometyl, nhém diflometyl, nhom
triflometyl, nhém 1-floetyl, nhom 2-floetyl, nhém 2-chloroetyl, nhdm pentafloetyl,
nhém 1-flopropyl, nhém 2-chloropropyl, nhém 3-flopropyl, nhém 3-chloropropyl, nhém
4,4 4-triflobutyl hodc nhdm 4-bromobutyl.
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Nhém C2-8 alkenyl nhu duoc sir dung & ddy c6 thé bao gdm nhém C2-8 alkenyl
mach thing hozc mach nhanh ma ¢6 thé bao gdm, vi dy, nhém vinyl, propenyl, butenyl,
pentenyl, hexenyl, hexadienyl, heptenyl, heptadienyl, octenyl, octadienyl, 2-
metylpropen-1-yl, 2-etyl-1-buten-1-yl, 2-metylbuten-2-yl hodc 2-metylpenten-2-yl

groups.

Nhém C2-4 alkenylen nhu duoc sir dung & dy c6 thé bao gdm nhém ethenylen,
propenylen hodc butenylen.

Nhém C2-8 alkynyl nhu duoc sir dung & ddy c6 thé bao gdm nhém C2-8 alkynyl
mach thing hoic mach nhanh ma c¢6 thé bao gdm, vi dy, nhém etynyl, propynyl, bufynyl,
pentynyl, hexynyl, hexadiynyl, heptynyl, heptadiynyl, octynyl, octadiynyl hodc 3,3-
dimetyl-1-butyn-1-yl.

Nhom C1-4 alkoxy nhu duge st dung ¢ day co thé bao gém, vi dy, nhdm metoxy,
etoxy, propoxy, isopropoxy, butoxy, isobutoxy, sec-butoxy hodc tert-butoxy.

Vong cacbon C3-7 nhu dugc sir dung & day nghia 1a vong cacbon C3-7 mgt vong
hodc vong cacbon C3-7 ma c6 thé bi bdo hoa mot phﬁn hodc toan bd va c6 thé bao gém,
vi du, vong xyclopropan, xyclobutan, xyclopentan, xyclohexan, xycloheptan,
xyclobuten, xyclopenten, xyclohexen, xyclohepten, xyclobutadien, xyclopentadien,
xyclohexadien, xycloheptadien hodc benzen.

Vong cacbon C5-7 nhu dugce st dung & day nghTa la vong cacbon C5-7 mdt vong
hodc vong cacbon C5-7 ma cé thé bi bdo hoa mot phﬁn hodc toan bd va c6 thé bao g(“)m,
vi du, vong xyclopentan, xyclohexan, xycloheptan, xyclopenten, xyclohexen,
xyclohepten, xyclopentadien, xyclohexadien, xycloheptadien hodc benzen.

Vong di vong bdo hda chira nito ¢6 tir 4 dén 7 canh nhu duge sir dung & ddy dé
cap dén vong di vong mot vong ¢b tir 4 dén 7 canh bdo hoa mot phin hoic toan bo ma
chtra tir 1 dén 5 di nguyén tr dugc chon tir nguyén tir dxy, nguyén tir nito vanguyén tir
luu huynh va chic chin chira mot hodc nhidu hon nguyén tr nito. Vi dy, vong azetidin,
pyrrolin, pyrrolidin, imidazolin, imidazolidin, triazolin, triazolidin, tetrazolin,
tetrazolidin, pyrazolin, pyrazolidin, dihydropyridin, tetrahydropyridin, piperidin,
dihydropyrazin, tetrahydropyrazin, piperazin, dihydropyrimidin, tetrahydropyrimidin,
perhydropyrimidin,  dihydropyridazin,  tetrahydropyridazin,  perhydropyridazin,
dihydroazepin, tetrahydroazepin, perhydroazepin, dihydrodiazepin, tetrahydrodiazepin,
perhydrodiazepin, dihydrooxazol, tetrahydrooxazol (oxazolidin), dihydroisooxazol,

tetrahydroisooxazol (isooxazolidin), dihydrothiazol, tetrahydrothiazol (thiazolidin),
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dihydroisothiazol, tetrahydroisothiazol (isothiazolidin), dihydrofurazan,
tetrahydrofurazan, dihydrooxadiazol, tetrahydrooxadiazol (oxadiazolidin),
dihydrooxazin, tetrahydrooxazin, dihydrooxadiazin, tetrahydrooxadiazin,

dihydrooxazepin, tetrahydrooxazepin,  perhydrooxazepin,  dihydrooxadiazepin,
tetrahydrooxadiazepin, perhydrooxadiazepin, dihydrothiadiazol, tetrahydrothiadiazol
(thiadiazolidin), dihydrothiazin, tetrahydrothiazin, dihydrothiadiazin,
tetrahydrothiadiazin,  dihydrothiazepin, tetrahydrothiazepin,  perhydrothiazepin,
dihydrothiadiazepin, tetrahydrothiadiazepin, perhydrothiadiazepin, morpholin hoac
thiomorpholin cé thé duogc dé cap dén.

Nhém vong c6 tir 5 dén 7 canh nhu duogc sir dung & day nghia 1a vong cacbon
C5-7 va vong di vong c6 tir 5 d&n 7 canh. Vong cacbon C5-7 ¢6 y nghia tuong tw nhu
néu trén ddy va vong di vong c6 tir 5 dén 7 canh c¢6 thé bao gdbm vong di vong khong
bdo hoa c6 tir 5 dén 7 canh va vong di vong bao hoa ¢o tir 5 dén 7 canh. Vong di vong
c6 tr 5 dén 7 canh c6 thé bao gébm, vi du, vong pyrrolin, pyrrolidin, imidazolin,
imidazolidin, triazolin, triazolidin, tetrazolin, tetrazolidin, pyrazolin, pyrazolidin,
dihydropyridin, tetrahydropyridin, piperidin, dihydropyrazin, tetrahydropyrazin,
piperazin, dihydropyrimidin, tetrahydropyrimidin, perhydropyrimidin, dihydropyridazin,
tetrahydropyridazin, perhydropyridazin, dihydroazepin, tetrahydroazepin,
perhydroazepin, dihydrodiazepin, tetrahydrodiazepin, perhydrodiazepin, dihydrofuran,
tetrahydrofuran, dihydropyran, tetrahydropyran, dihydrooxepin, tetrahydrooxepin,
perhydrooxepin, dihydrothiopehen, tetrahydrothiopehen, dihydrothiopyran,
tetrahydrothiopyran, dihydrothiepin, tetrahydrothiepin, perhydrothiepin, dihydrooxazol,
tetrahydrooxazol (oxazolidin), dihydroisooxazol, tetrahydroisooxazol (isooxazolidin),
dihydrothiazol, tetrahydrothiazol (thiazolidin), dihydroisothiazol, tetrahydroisothiazol
(isothiazolidin), dihydrofurazan, tetrahydrofurazan, dihydrooxadiazol,
tetrahydrooxadiazol (oxadiazolidin), dihydrooxazin, tetrahydrooxazin, dihydrooxadiazin,
tetrahydrooxadiazin,  dihydrooxazepin, tetrahydrooxazepin,  perhydrooxazepin,
dihydrooxadiazepin, tetrahydrooxadiazepin, perhydrooxadiazepin, dihydrothiadiazol,
tetrahydrothiadiazol (thiadiazolidin), dihydrothiazin, tetrahydrothiazin,
dihydrothiadiazin,  tetrahydrothiadiazin,  dihydrothiazepin, tetrahydrothiazepin,
perhydrothiazepin, dihydrothiadiazepin, tetrahydrothiadiazepin, perhydrothiadiazepin,
morpholin, thiomorpholin, oxathian, dioxolan, dioxan, dithiolan, dithian, pyrrol,
imidazol, triazol, tetrazol, pyrazol, pyridin, pyrazin, pyrimidin, pyridazin, azepin,

diazepin, furan, pyran, oxepin, thiopehen, thiopyran, thiepin, oxazol, isooxazol, thiazol,

-11-



22417

isothiazol, furazan, oxadiazol, oxazin, oxadiazin, oxazepin, oxadiazepin, thiadiazol,
thiazin, thiadiazin, thiazepin hodc thiadiazepin.

Theo sang ché, R! t6t hon, néu 1a nhém C1-8 alkyl ma c6 thé dugc thé bing 1
dén 5 nhém R21 hoidc vong cacbon C3-7 ma c6 thé dugc thé bang 1 dén 5 phan tir thé
dugc chon tir nhém bao gdm nhém Cl-4 alkyl, nhém Cl-4 haloalkyl, nhém C1-4
alkoxy va nguyén tir halogen, va t&t hon, néu 1a nhém C1-8 alkyl mach nhanh hozc
vong benzen, xyclopropan, xyclopentan, xyclohexan hodc xycloheptan ma c¢6 thé duoc
thé bang 1 dén 5 phan tir thé duoc chon tir nhém bao gdm nguyén tir halogen va nhém
triflometyl. Nhém C1-8 alkyl mach nhanh t6t hon, néu 13 nhém isopropyl, isobutyl, 2-
etylbutyl, 2-metylpentyl hodc 3-metylpentyl. '

Theo sang ché, R? t6t hon, néu 1a nguyén tir hydro.

Theo sang ché, R? t6t hon, néu 13 nguyén tir halogen hoic -L-COOR’.

Theo sang ché, R* t5t hon, néu 13 nguyén tir halogen hozc -L-COOR®.

Theo sang ché, R’ t6t hon, néu 13 nguyén tir halogen hozc nhém C1-4 alkyl.

Theo sang ché, vong 1 t6t hon, néu 13 vong benzen, pyridin hodc xyclohexan va
t6t hon nira, néu 1a vong benzen.

Theo sang ché, vong 2 tdt hon, néu 1a vong benzen, pyridin hodc xyclohexan va
t6t hon nira, néu 1a vong benzen. |

Theo sang ché, R'* t6t hon, néu 12 nhém hydroxy.

Theo sang ché, khi M! 1a -C(0)O-, -CH,0- hoic -C(O)NH-, sy dinh huéng cla
lién két cua nhom dic trung khong bi gidi han mot cach cu thé; tuy nhién tdt hon, néu
lién két bén phai ctia nhém dic trung lién két véi vong 1.

Theo séang ché, khi M? 1a -C(O)O-, -CH>0- hoic -C(O)NH-, sy dinh huéng cta
lién két cia nhém dic trung khong bi gidi han mot cach cu thé; tuy nhién t5t hon, néu
lién két bén phai ctia nhém dic trung lién két véi vong 2.

Theo sang ché, M! t8t hon, ndu 14 -C(0)-, -O-, -S-, -C(0)O- hoic -CH0- va tdt
hon, néu 14 -O-.

Theo sang ché, M? tét hon, néu 1a -C(0)-, -O-, -S-, -C(0)O- hodc -CH0- va tbt
hon, néu 13 -O-.

Theo séang ché, hop chit dugc dic trung béi cong thirc (I-1) t6t hon, néu 1 hop
chét duoc dic trung boi cong thue (I).

Theo séng ché, hop chét c6 thé vu tién bao gdm hop chit duge mo ta trong Vi du
va tét hon, néu 1a (1) 4-(2-etylbutyl)-N-{3-[4-(etylcarbamoyl)phenoxy]-5-(4-
flophenoxy)phenyl}-4-hydroxy-1-piperidin carboxamit, (2) axit 4-[3-(4-flophenoxy)-5-
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({[4-(4-flophenyl)-4-hydroxy-1-piperidinyl]cacbonyl }amino)phenoxy]benzoic, (3) 4-(2-
etylbutyl)-N-[3-(4-flophenoxy)-5-{4-[(4-hydroxy- 1 -piperidinyl)cacbonyl]phenoxy}
phenyl]-4-hydroxy-1-piperidin carboxamit, (4) axit 2-{4-[3-(4-flophenoxy)-5-{[(4-
hydroxy-4-isobutyl-1-piperidinyl)cacbonyl]amino } phenoxy]phenyl } -2-metylpropanoic,
(5) axit 1-{4-[3-(4-flophenoxy)-5-({[4-hydroxy-4-(3-pentanyl)-1-piperidinyl]cacbonyl}
amino)phenoxy]phenyl}xyclopropancarboxylic, (6) axit 2-{4-[3-(4-flophenoxy)-5-{[(3-
hydroxy-3-isobutyl-1-azetidinyl)cacbonyl]amino } phenoxy]phenyl }-2-metylpropanoic,
@) axit 4-[3-({[4-(2-etylbutyl)-4-hydroxy-1-piperidinyl]cacbonyl } amino)-5-(4-
flophenoxy)phenoxy]benzoic, (8) axit  2-{4-[3-({[4-(2-etylbutyl)-4-hydroxy-1-
piperidinyl]cacbonyl}amino)-5-(4-flophenoxy)phenoxy]phenyl}-2-metylpropanoic, va
(9) axit 2-(4-{[3-(4-flophenoxy)-5-{[(4-hydroxy-4-isobutyl-1 -piperidinyl)cacbonyl]
amino }benzoyl]oxy} phenyl)-2-metylpropanoic. |

Chét ddng phan

Sang ché bao ham tit ca chit ddng phan trir khi dugc néu khac di. Vi du, nhém
alkyl bao gdms nhém mach théng va mach nhanh. hon nita, sang ché bao ham chét ddng
phan hinh hoc d6i vdi lién két d6i, vong va vong dugc ngung tu (dang E, dang Z, dang
cis va dang trans), chit ddng phan quang hoc do nguyén tir cacbon bat dbi xtng (dang R
va S, cAu tric a va B, chit ddng phan di anh va cht ddng phan dbi quang), chét hoat
tinh quang hoc c6 hoat tinh quay quang (dang D, L, d va 1), chit phin cuc ma c6 thé bi
phan tach biang phép sic ky (chét c6 d6 phan cuc cao va chit c6 do phén cuc thip), chit
cin bang, chit didu chinh, hdn hop cta chiing & ty 18 bét ky va hdn hop raxemic. Sang
ché ciing bao ham tautome.

Chat ddng phan quang hoc theo sing ché c6 thé bao gdm khong chi chét c6 do
tinh khiét 100% ma con nhiing chét chira cac chit ddng phan quang hoc khéc c6 do tinh
khiét nhd hon 50%.

Theo sang ché, trir khi duoc néu khéc di, ky hiéu:

[C 8]

o

' cho thy ring lién két dua ra duéi mat phing cua gidy (tic 13 ciu hinh a), ky
hiéu:
[C9]
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e

cho thiy ring lién két dua ra trén mit phéng ctia gidy (tc 1 cAu hinh B), va ky hiéu:
[C 10]

~

cho thdy rang lién két 1a cAu hinh o, cAu hinh B hoic hdn hop cta nhiing cu hinh nay &
ty 18 bt ky, nhu rd rang d6i véi chuyén gia trong linh vuc k¥ thuat nay.

Hop chit dugc dic trung bdi cong thirc (I-1) dugc chuyén thanh mudi bing
phuong phép duge biét dén rong rai. Mudi t6t hon, néu c6 thé hoa tan trong nude. Mudi
phtt hop ¢6 thé bao gdm mubi cua kim loai kiém (kali, natri va kim loai tuong tw), mudi
cta kim loai kiém théd (canxi, magié va kim loai tuong tu), mudi amoni, mudi ctia amin
hitu co dugc dung (tetrametylamoni, trietylamin, metylamin, dimetylamin,
xyclopentylamin, benzylamin, phenetylamin, piperidin, monoetanolamin, dietanolamin,
tris(hydroxymetyl)aminometan, lysin, arginin, N-metyl-D-glucamin va hop chét tuong
tu), mudi cong axit (mudi axit vé co (hydroclorua, hydrobromua, hydroiotdua, sulphat,
phosphat, nitrat va chét tuong tu), mudi axit hiru co (axetat, trifloaxetat, lactat, tartrat,
oxalat, fumarat, maleat, benzoat, xitrat, metansulphonat, etansulphonat, benzenulphonat,
toluensulphonat, isethionat, glucuronat, gluconat va chat tuong tu) va mudi tuong tu) va
mubi cong axit twong tur.

Hop chét duoc ddc trung boi cong thic (I-1) va mudi ctia né ciing ¢ thé duoc
chuyén héa thanh solvat. Solvat nay t&t hon, néu c¢6 dic tinh doc thip va ¢6 thé hoa tan
trong nudc. Solvat phi hop c6 thé bao gdm, vi du, solvat véi nude va dung méi ¢ con
(vi du etanol). .

N-oxit ctia hop chit duoc dic trung béi cong thic (I-1) dé cap dén hop chét duoc
dic trung boi cong thie (I-1) trong d6 nguyén tir nito bi 6xy héa. N-oxit ctia hop chét
dugc dic trung boi cong thuc (I-1) ciing ¢6 thé 1a mudi cua kim loai kiém (kiém thd),
mudi amoni, mudi ctia amin hitu co va mudi cong axit nhu duge mo ta trén day.

Tién thubc ctia hop chit dugc dic trung boi cong thic (I-1) dé cap dén hop chit
ma dugc chuyén héa in vivo thanh hop chét dugc dic trung bodi cong thic (I-1) bing

phan Ung vdi enzym, axit gastric va chét tuong tu. Tién thudc cua hop chit duoc dic
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trung béi cong thirc (I-1) c6 thé bao gdm, khi hop chit dugc dic trung boi cong thie (I-
1) ¢6 nhém hydroxy, hop chat trong d6 nhém hydroxy dugc acylat hda, alkylat hda,
phosphorylat héa hozc chuyén héa thanh borat (vi du hop chit theo sang chés trong dé
nhém hydroxy dugc chuyén thanh axetyl, palmitoyl, propanoyl, pivaloyl, succinyl,
fumaryl, alanyl, dimetylaminometylcacbonyl hoic chit twong tu); hop chit dwoc dic
trung béi cong thire (I-1) trong d6 nhom carboxyl dugc este hda hodc amidat héa (vi du
hop chit duoc ddc trung boi cong thirc (I-1) trong &6 nhém carboxyl dugc chuyén thanh
etyl este, isopropyl este, phenyl este, carboxymetyl este, dimetylaminometyl este,
pivaloyloxymetyl este, etoxycacbonyloxyetyl este, phthalidyl este, (5-metyl-2-oxo-1,3-
dioxolen-4-yl)metyl este, xyclohexyloxycacbonyletyl este, metylamit hozc chit twong
tu) va hop chét tuong tu. Nhimg hop chit nay c6 thé duoc san xuét bing phuong phap
duoc biét dén rong rai. Tién thudc cia hop chét dugc dic trung boi cong thuac (I-1) cb
thé 1a hydrat hoic khong phai 1a hydrat. Tién thudc ciia hop chit dugc dic trung boi
cong thic (I-1) ¢6 thé 1a tién thubc ma duoc chuyén thanh hop chét duoc dic trung béi
cong thie (I-1) dudi diéu kién sinh 1y hoc nhu nhing diéu kién dugc boc 1§ trong tai
liéu "Iyakuhin no Kaihatsu", quyén 7 "Bunshi Sekkei", trang 163-198, 1990, Hirokawa
Shoten Co. Hop chét dugc dic trung bai cong thire (I-1) ¢6 thé duoc ky hidu véi ddng vi
(vi dy, 2H, 3H, ''C, 13C, 14C, BN, BN, 150, 170, 180, 35S, F, 3C1, 12, 15[ va ddng vi
tuong tu).

phuong phap san xuét ctia hop chit theo sang ché

Hop chét theo sang ché c¢6 thé duoc san xuét bang phuong phap dugc biét dén
rong rdi, vi du, phuong phidp dugc md ta trong tai liéu Comprehensive Organic
Transformations: A Guide to Functional Group Preparations, 2nd Edition (Richard C.
Larock, John Wiley & Sons Inc, 1999) hoac phuong phap dugc mo ta trong Vi du véi su
bién dbi va két hop mét phu hop.

Hop chét ¢ cong thirc (I) trong d6 R? 13 nguyén tir hydro, 1a hop chét duoc dic
trung bdi cong thice (I-A):
[C11]
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trong d6 tat ca ky hiéu c¢6 y nghia giéng nhau nhu néu trén day, c6 thé dugc san xut

nhu duge thé hién trong so dd phan tmg 1 sau day:

-16-



22417

B(,u)
/ﬂ (v-1)
0
(). o N %))
n /9/ \@/ \__/ u_ ) ¥ _._zLA&W_
o Nl ___?.Lﬂ

b(,u) Plyu).
2, ©
0 € bun ueyq o ( 7z bup ueuq

-_-—

QY]
/e/o N°H

b(,u).
_\ /e @ pun upuq
o
RAY)) eX—1
/e/o -

=z

@ X v =X
T bun ueyg

-

/90 ( X N%O

NO  4(cw)
O™

[ Sun ueyd gp oS
[z1 0]

-17-



22417

trong d6 T la nhém bao vé ctia nhém amino ¢6 nhém cacbonyl (vi du nhoms 2,2,2-
trichloroetoxycacbonyl (Troc), nhém phenoxycacbonyl, nhdm p-nitrophenoxycacbonyl
va nhém tuong tw); M&i X', X? va X* doc 14p 1a nguyén tir halogen va X', X2 va X3 ¢6
thé 13 giéng hodc khac nhau; va céc ky hiéu khac c6 y nghia giéng nhau nhu néu trén
day.

Trong so dd phan tmg 1, phan tmg 1 ¢6 thé dugc tién hanh nhu phan tng este
héa giita hop chét duoc dic trung béi cong thitc (A) va hop chit dugc dic trung béi
cong thtre (II). Phan ung este hoa nay duoc biét dén rong rdi va duoc tién hanh, vi du,
trong dung mdi hitu co (N,N-dimetylaxetamit, N,N-dimetylformamit, dimetyl sulphoxit,
chloroform, dichlorometan, dietyl ete, tetrahydrofuran, metyl t-butyl ete va chét twong
tu), trong su c6 mit cta hydroxit kim loai kiém (natri hydroxit, kali hydroxit, liti
hydroxit va hydroxit tuong tw), hydrit kim loai kiém (natri hydrit va hydrit tuong tu),
hydroxit kim loai kiém thd (bari hydroxit, canxi hydroxit va hydroxit tuong tu),
phosphat (kali phosphat va phosphat tuong tw) hodc cacbonat (xezi cacbonat, natri
cacbonat, kali cacbonat va cacbonat tuong tu) hodc dung dich c¢6 nuGe cua chung hoic
hén hop ctia ching va nim trong khoang tir 0 dén 100°C.

Trong so @ phan tng 1, phan ing 2 c6 thé duge tién hanh nhu phan tmg este
héa, nhu phan tmg 1, sir dung hop chat dugc dic trung boi cong thie (B) va hop chét
dugc dic trung bdi cdng thuc (1II).

Trong so dd phan tmg 1, phan tng 3 c¢6 thé duge tién hanh nhu phan Umg khir ctia
nhém nitro ctia hop chit dugc dic trung béi cong thic (C). Phan Uing khir cia nhom
nitro dwoc biét dén rong rai va dugc tién hanh, vi du, bing phuong phép dugc mé ta
dudi day. ,

(1) Phan tGng dugc tién hanh, vi dy, trong dung méi [ete (tetrahydrofuran, dioxan,
dimetoxyetan, dietyl ete va chét tuong tu), ruou (metanol, etanol va chit tuong tu),
benzen (benzen, toluen va chit tuong tu), keton (axeton, metyl etyl keton va chat tuong
tw), nitril (axetonitril va chit tuong tw), amit (dimetylformamit va chit tuong tu), nudec,
etyl axetat, axit axetic hodc dung méi dugc trén clia hai hoic nhiéu hon cia nhiing chét
néu trén day], trong su c¢6 mit clia cht xtic tac hydro héa (paladi-cacbon, paladi den,
paladi, paladi hydroxit, platin dioxit, platin-cacbon, niken, Raney niken, ruten clorua va
chét tuong tu), trong su ¢ mdt hodc khong cd mat ciua axit (axit hydrochloric, axit
sulphuric, axit hypocloro, axit boric, axit tetrafloboric, axit axetic, axit p-

toluensulphonic, axit oxalic, axit trifloaxetic, axit formic va axit twong tu), trong moi

-18-



22417

trudng hydro ¢6 ap suit thuong hoic duoc ting cudng, trong su c6 mit clla amoni
format hodc hydrazin va & nhiét d6 nim trong khoang tir 0 dén 200°C.

(2) Phan ting dugc tién hanh, vi du, trong dung mdi c¢6 thé tron véi nude (etanol,
metanol, tetrahydrofuran va dung méi tuong tu), trong su c6 mat hodc khong cé mit cua
axit (axit hydrochloric, axit hydrobromic, amoni clorua, axit axetic, amoni format va
chét tuong tu), béng cach str dung chét phan Umg kim loai (k&m, sét, thiéc, thiéc clorua,
st clorua, samari, indi, natri borohydrit-niken clorua va chit tuong tu) & nhiét d6 nim
trong khoang tir 0 dén 150°C.

Trong so dd phan tmg 1, phan Gng 4 dugc biét dén rong rai va duge tién hanh véi
hop chét duoc dic trung boi cong thirc (D) va hop chit dugc dic trung boi cong thirc
(IV), vi du, bing phan tmg ciia hop chit duoc dic trung boi cong thire (IV) trong su ¢d
mdt cla bazo (pyridin, ftrietylamin, dimetylanilin, dimetylaminopyridin,
diisopropyletylamin va chét tuong tu) v6i hop chét duge dic trung boi cong thue (D)
trong dung mdi hitu co (chloroform, dichlorometan, dietyl ete, tetrahydrofuran va chét
tuong tu) & nhiét d6 nim trong khoang tir 0 dén 40°C. Hop chit dugc dic trung boi
cdng thire (IV) cling ¢6 thé duoc duge dua dén phéan tmg véi cdng thuc (D) trong dung
mdi hitu co (etyl axetat, dioxan, tetrahydrofuran va chit twong tu), v6i viée sit dung
dung dich kiém c¢é nudc (dung dich natri hydro cacbonat, dung dich natri hydroxit va
dung dich tuong tw) nim trong khoang tir 0 dén 40°C.

Trong so d6 phan tng 1, phan tmg 5 duoc biét dén rong rai va duoc tién hanh véi
hop chéit duoc dic trung boi cong thic (E) va hop chét dugc dic trung boi cong thirc
(V), vi du, bang phan ting cua hop chit dugc dic trung boi cong thic (E) trong su cé
mdt cua bazo (pyridin, trietylamin, dimetylanilin, dimetylaminopyridin,
diisopropyletylamin va chét tuong tu) v6i hop chét duge dic trung boi cong thirc (V)
trong dung mdi hitu co (N,N-dimetylaxetamit, chloroform, dichlorometan, dietyl ete,
tetrahydrofuran va chét tuong tu) & nhiét 46 0°C dén nhiét d6 hoi luu.

Trong so &6 phan tmg 1, khi hop chét duoc dic trung béi cong thirc ¢6 nhém bao
vé, vi dy, khi R® hodc R* dugc bao vé, phan tmg khir bao vé ¢ thé dugc tién hanh néu
can thiét. phéan tng khir bdo v€ cuia nhém bao vé dugc biét dén rong radi va cé thé dugc
tién hanh bing phuong phép sau ma c6 thé bao gdm, vi du, (1) phan tng khir bao vé
bang thity phan kiém, (2) phan tmg khir bao vé dudi didu kién axit, (3) phan tng khir
bao vé bang thity phan, (4) phan ng khir bao vé ctia nhém silyl, (5) phan tmg khir bao

vé stir dung kim loai, (6) phan ing khir bdo vé€ stir dung phurc kim loai va phan ing tuong
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tu.

Nhiing phuong phép nay dugc md ta mot cach cu thé dudi day.

(1) phan tng khir bao vé bang cach thiy phan kiém dugc tién hanh, vi dy, trong
dung mdi hitu co (vi du metanol, tetrahydrofuran va dioxan), b%mg cach sir dung
hydroxit kim loai kiém (vi du natri hydroxit, kali hydroxit va liti hydroxit), hydroxit kim
loai kiém thd (vi du bari hydroxit va canxi hydroxit) hodc cacbonat (vi du natri cacbonat
va kali cacbonat) hodc dung dich c6 nuéc ctia né hoic hdn hop ciia né nim trong
khoang tir 0 dén 40°C.

(2) phan tmg khir bao vé dudi diéu kién axit duoc tién hanh, vi duy, trong dung
moi hitu co (vi du dichlorometan, chloroform, dioxan, etyl axetat, metanol, isopropyl
ruou, tetrahydrofuran va anisol) va trong axit hitu co (vi du axit axetic, trifloaxit axetic,
axit metansulphonic va axit p-tosylic) hodc axit vo cd (vi du axit hydrochloric va axit
sulphuric) hodc hdn hgp ctia né (vi du hydro bromua/axit axetic) trong su ¢6 mit hodc
khong c6 mit clia 2,2,2-trifloetanol nim trong khoang tir 0 dén 100°C.

(3) phan tmg khir bao vé bang cach thily phan duoc tién hanh, vi dy, trong dung
mdi (vi du ete (vi du tetrahydrofuran, dioxan, dimetoxyetan va dietyl ete), rugu (vi du
metanol va etanol), benzen (vi du benzen va toluen), keton (vi du axeton va metyl etyl
keton), nitril (vi du axetonitril), amit (vi du N,N-dimetylformamit), nuéc, etyl axetat,
axit axetic hodc dung mdi dugc tron clia hai hodc nhiéu hon cia nhiing chit néu trén
day), trong su c6 mat cta chit xic tac (vi du paladi-cacbon, paladi den, paladi hydroxit-
cacbon, platin oxide va Raney niken), trong khi quyén hydro & 4p suét thudng hodc
duoc ting cudng hodc trong su ¢ mit clia amoni format nim trong khoang tlr 0 dén
200°C.

(4) phan tng khir bao vé ctia nhém silyl dwoc tién hanh, vi du, trong trong dung
mbi hitu co ¢6 thé trén 14n v6i nude (vi du tetrahydrofuran va axetonitril), béng cach st
dung tetrabutylamoni florua nim trong khoang tir 0 dén 40°C. Theo mot cach khac,
phan tng duoc tién hanh, vi du, trong axit hitu co (vi du axit axetic, trifloaxit axetic, axit
metansulphonic va axit p-tosylic) hodc axit vo co (vi du axit hydrochloric va axit
sulphuric) hozic hdn hop ctia né (vi du hydro bromua/axit axetic) ndm trong khoang tir -
10 dén 100°C.

(5) phan tmg khir bao vé€ sir dung kim loai dugc tién hanh, vi du, trong dung mdi
axit (vi du axit axetic, chat dém c¢6 d6 pH nim trong khoéang tir 4,2 dén 7,2 hoic dung

dich hdn hgp cia né trong dung méi hitu co nhu tetrahydrofuran) trong su ¢6 mit cta
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bot kém c6 ap dung siéu 4m, néu can thiét, nim trong khoang tir 0 dén 40°C.

(6) phan ung khir bao vé sir dung phiic kim loai duoc tién hanh, vi du, trong
dung mdi hitu co (vi du dichlorometan, N,N-dimetylformamit, tetrahydrofuran, etyl
axetat, axetonitril, dioxan va etanol), nudc hodc dung mdi duge tron cia né trong su co
mit cta chat phan ung (vi du tributyltin hydrit, trietylsilane, dimedon, morpholin,
dietylamin va pyrrolidin), trong su ¢6 mit cta axit hitu co (vi du axit axetic, axit formic
va axit 2-etylhexanoic) va/hoic mubi clia axit hitu co (vi du natri 2-etylhexanoat va kali
2-etylhexanoat), trong s c6 mit hogc khong c6 mit cta chat phan tmg phosphin (vi du
triphenylphosphin), véi viéc sir dung phtic kim loai (vi du tetrakis triphenylphosphin
paladi (0), bis(triphenylphosphin)paladi (II) diclorua, paladi (II) axetat va
tris(triphenylphosphin)rhodium (I) clorua) ndm trong khoang tir 0 dén 40°C.

Theo mot cach khéc, phan tmg khir bao vé c6 thé dugc tién hanh by phuong phap
dugc md ta trong, vi du, T. W. Greene, Protective Groups in Organic Synthesis, Wiley,
New York, 1999.

Nhém béo vé ctia nhém hydroxy c¢6 thé bao gdm, vi du, nhém metyl, nhém trityl,
nhém metoxymetyl (MOM), nhém 1-etoxyetyl (EE), nhém metoxyetoxymetyl (MEM),
nhom 2-tetrahydropyranyl (THP), nhém trimetylsilyl (TMS), nhém trietylsilyl (TES),
nhom t-butyldimetylsilyl (TBDMS), nhém t-butyldiphenylsilyl (TBDPS), nhém axetyl
(Ac), nhém pivaloyl, nhém benzoyl, nhém benzyl (Bn), nhém p-metoxybenzyl, nhém
allyloxycacbonyl (Alloc), nhém 2,2,2-trichloroetoxycacbonyl (Troc) va nhém tuong tu.

Nhom bao vé of nhém amino c¢6 thé bao gém, vi du, nhém benzyloxycacbonyl,
nhom t-butoxycacbonyl, nhom allyloxycacbonyl (Alloc), nhém 1-metyl-1-(4-
biphenyl)etoxycacbonyl (Bpoc), nhém trifloaxetyl, nhém 9-fluorenylmetoxycacbonyl,
nhom benzyl (Bn), nhém p-metoxybenzyl, nhém benzyloxymetyl (BOM), nhém 2-
(trimetylsilyl)etoxymetyl (SEM) va nhém tuong tu.

Nhoém bao vé ctia nhdm hydroxy va nhom amino khong bi gigi han mot cach cu
thé dén nhitng nhém dugc néu trén ddy mién 14 né c6 thé dugc loai bd mot cach chon
loc va dé dang. Vi du, nhém dugc mé ta trong T. W. Greene, Protective Groups in
Organic Synthesis, Wiley, New York, 1999 ¢6 thé duoc sir dung.

Trong phan img dugc mé ta ¢ day, hop chit duoc st dung 1am vat li€u khoi dau
nhu cong thirc (A), (IT), (II1), (IV) va (V) duoc biét dn rong rai hodc c6 thé dugc san
xudt mot cach d& dang theo phuong phap dugc biét dén rong rai.

Trong phan ung dugc md ta & day, phan tng di kém cing véi nhiét ¢ thé duge
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tién hanh, nhu rd rang d6i véi chuyén gia trong linh vuc k§ thuat nay, véi bdn nude, bdn
du, bdn cat hoac 16 vi song.

Trong phan tng dugc mb ta & ddy, pha rén duy tri chat phan ing ma duoc duy tri
trén polyme phén tr cao (vi du polystyren, polyacrylamit, polypropylen va polyetylen
glycol) ¢6 thé duoc sir dung.

Trong phan mg dugc md ta & ddy, san phdm phan tng c6 thé dugc tinh ché theo
cach tinh ché théng thudng nhu chung cit & 4p sudt thudng hodc giam, phép sic ky long
hiéu ning cao sir dung silica gel hodc magié silicat, phép sic ky 16p mong, nhua trao doi
ion, nhua loc tap chit hodc phép sic ky cot hoic rira va tai két tinh. Su tinh ché c6 thé
duoc tién hanh sau m&i phan ing hodc sau mot sb phan tng.

Pac tinh ddc _

Hop chét theo sang ché c6 dic tinh doc di thap va do d6 c6 thé duogc st dung an
toan 1am thude.

Ap dung 1am thubc

Hop chit theo sang ché c6 hoat tinh d6i khang S1P2 va do d6 c6 ich 1am chét
phong ngira va/hodc didu tri bénh gy ra do S1P2. Bénh gy ra do SIP; c6 thé bao gdm
bénh gay ra do su co thét mach, chiing xo héa, bénh hd hép, ching xo ciing dong mach,
bénh tét dong mach ngoai bién, bénh mang ludi, bénh glocdém, bénh thoai hoa tao ra
chim den trén da do tudi gia, bénh viém than, bénh tiéu dudng, chimg rdi loan lipit,
bénh viém gan, bénh xo gan, chimg gidm chic ning gan, bénh than kinh, bénh viém
khép man tinh, vét thuong, chd dau, chimg may day, bénh luput ban do toan than (SLE),
ung thu va bénh tuong tu.

Bénh gay ra do su co thit mach nhu duoc st dung & day co thé bao gém bénh
lién quan dén mach mau trén nfo, bénh tim, bénh mach vanh, bénh cao huyét ap, bénh
cao huyét ap co6 lién quan dén phéi, bénh nhdi mau co tim, bénh viém hong, chimg loan
nhip tim, su ting huyét 4p kich phét, chiing gidn tinh mach, thuong tdn thiéu mau cuc
bd va bénh tuong tu.

Chimg xo héa nhu dugc sit dung & day cé thé bao gdm chimg xo héa & phdi,
chimg xo hoa gan, chimg xo héa thin, ching xo hda co tim, chimg xo héa da va ching
x0 hda tuong tu.

Bénh ho hip nhu duogc sir dung & dy c6 thé bao gdm bénh hen suyén cubng phdi,
thuong tén & phdi cAp tinh, bénh nhidm tring huyét, bénh tic nghén phdi man tinh va
bénh tuong tu.
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Hop chét theo sang ché c¢6 thé dugc két hop v6i mot thude khéc dé duoc ding
nhu thude di kem dé:

1) bu v/hodc ting cudng tic dung phong ngira vi/hodc diéu tri ctia hop chat theo sang
ché;
2) cai thién dong hoc va hép thu va giam lidu cta hop chét theo sang ché; va/hodc

3) giam tac dung phu cta hop chét theo sang ché.

Thubc di kém cta hop chit theo sang ché va mot thude khac c6 thé duoc dung
nhu chit két hop chira ca hai thanh phin trong mot dang bao ché hodc dugce dung riéng.
Viéc ding riéng niy bao gdbm viéc dung ddng thoi va ding theo trinh tu. Viée ding theo
trinh tw c¢6 thé bao gdm dung hop chét theo sang ché trudec mot thude khac va ding mot
thubc khac trude hop chat theo sang ché. Cach dung ctia cac thanh phin c6 thé 14 giéng
hoac khac nhau.

Thude di kém c6 thé thé hién tic dung phong ngira va/hodc diéu tri d6i v6i bénh
bit ky ma khong gi6i han mién 13 tac dung phong ngtra va/hodc diéu tri ctia hop chit
theo sang ché duoc bu va/hodc ting cudng.

Mot thube khac ma duge sir dung dé b va/hodc ting cudng cua tic dung phong
ngura va’hodc diéu trj ctia hop chét theo sang ché d6i v6i bénh gdy ra do su co thit mach
¢6 thé bao gém, vi du, chét dbi khéang canxi, chét 1am tan huyét, chét (rc ché thromboxan
syntaza, chit d6i khang endothelin, chit chéng 6xy hoa, chét lién két cac gde, chit trc
ché PARP, chét cai thién chirc ning té bao ndo, chit e ché kinaza Rho, chét dbi khang
angiotensin II, chit tc ché enzym chuyén héa angiotensin, chét loi tiéu, chit (ic ché
phosphodiesteaza (PDE) 4, prostaglandin (sau déy thinh thoang duogc viét tit nhu PG
hodc PGs), chit dbi khang aldosteron, chit dbi khang endothelin, dang bao ché
prostaxyclin, nitrat, cht chen B, cht lam gifin mach va chét tuong tu.

Mot thube khac ma duoe sir dung dé bu va/hodc ting cudng clia tac dung phong
ngtra va/hodic didu tri ctia hop chat theo sang ché dbi véi chimg xo héa c¢é thé bao gdm,
vi du, steroit, chit tc ché mién dich, chit &c ché TGF-B, chét tic ché PDE5 va chit
tuong tu.

Mot thube khac ma duge sir dung dé bu va/hoic ting cudng cua tac dung phong
ngira va/hodc didu tri ctia hop chit theo sang ché ddi vdi bénh ho hap cé thé bao gom, vi
du, chét (rc ché PDE4, steroit, chit dbi van 3, chat dbi khang thu thé leukotrien, chét trc
ché thromboxan syntaza, chit d6i khang thu thé thromboxan A2, chét tic ché giai phong

chit trung gian, chit khang histamin, dAn xut xantin, chit khang tic dong kiéu cholin,
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chét tc ché xytokin, PGs, dang bao ché forskolin, chit Gc ché elastaza, chit tc ché
metalloproteaza, chat long dom, chit chéng nhifm tring va chét tuong tu.

Chéit dbi khang canxi c¢6 thé bao gdm, vi du, nifedipin, benidipin hydroclorua,
diltiazem hydroclorua, verapamil hydroclorua, nisoldipin, nitrendipin, bepridil
hydroclorua, amlodipin besylat, lomerizine hydroclorua, efonidipin hydroclorua va chit
tuong tu.

Chét lam tan huyét c6 thé bao gém, vi du, alteplaza, urokinaza, tisokinaza,
nasaruplaza, nateplaza, chit kich hoat mé plasminogen, pamiteplaza, monteplaza va
chét tuong tu. |

Chét trc ché thromboxan syntaza cd thé bao gém, vi du, ozagrel hydroclorua,
imitrodast natri va chit tuong tu.

Chét lién két cac géc c6 thé bao gém, vi du, Radicut va chit tuong tu.

Chét trc ché PARP c¢6 thé bao gém, vi du, 3-aminobenzamit, 1,3,7-trimetylxantin,
PD-141076, PD-141703 va chét tuong tu.

Chét cai thién chic nang té bao ndo ¢ thé bao gém, vi du, ONO-2506 va chit
tuong tu.

Chét tic ché kinaza Rho c6 thé bao gdm, vi du, fasudil hydroclorua va chat twong
tu.

Chéat dbi khang angiotensin II co thé bao gém, vi du, losartan, candesartan,
valsartan, irbesartan, olmesartan, telmisartan va chét tuong tu.

Chét e ché enzym chuyén héa angiotensin c6 thé bao gdm, vi du, alacepril,
imidapril hydroclorua, quinapril hydroclorua, temocapril hydroclorua, delapril
hydroclorua, benazepril hydroclorua, captopril, trandolapril, perindopril erbumin,
enalapril maleat, lisinopril va chit twong tu.

Chét loi tiéu c6 thé bao gém, vi du, mannitol, furosemit, acetazolamit,
dichlorphenamit, methazolamit, trichlormethiazit, mefrusit, spironolacton, aminophylin
va chét tuong tu.

Chét e ché PDE4 c6 thé bao gém, vi duy, rolipram, cilomilast, Bay19-8004,
NIK-616, roflumilast, xipamfyllin, atizoram, SCH-351591, YM-976, V-11294A, PD-
168787, ONO-6126, D-4396, IC-485 va chit tuong tur. »

Prostaglandin (PGs) c¢6 thé bao gdm, vi du, chit ddi van thu thé PG, chat ddi
khéng thu thé PG va chét twong tu.

Thu thé PG c6 thé bao gdm, vi du, thy thé PGE (EP1, EP2, EP3 va EP4), thy thé
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PGD (DP va CRTH2), thu thé PGF (FP), thu thé PGI (IP), thu thé thromboxan (TP) va
thu thé tuong tu.

Chat dbi khang aldosteron c6 thé bao g(‘)m,'vi du, drospirenon, metyrapon,
canrenoat kali, canrenon, eplerenon, ZK-91587 va chét tuong tu.

Dang bao ché prostaxyclin ¢6 thé bao gdm, vi du, treprostinil natri, epoprostenol
natri, beraprost natri va chit tuong tu.

Nitrat c¢6 thé bao gém, vi du, amyl nitrit, nitroglyxerin, isosorbide dinitrat va chét
tuong tu.

Chat chen B c6 thé bao gdm, vi du, alprenolol hydroclorua, bupranolol
hydroclorua, bufetolol hydroclorua, oxprenolol hydroclorua, atenolol, bisoprolol
fumarat, betaxolol hydroclorua, bevantolol hydroclorua, metoprolol tartrat, acebutolol
hydroclorua, celiprolol hydroclorua, nipradilol, tilisolol hydroclorua, nadorol,
propranolol hydroclorua, indenolol hydroclorua, carteolol hydroclorua, pindolol,
bunitrolol hydroclorua, landiolol hydroclorua, esmolol hydroclorua, arotinolol
hydroclorua, carvedilol, timolol maleat va chét tuong tu.

Chét 1am gian mach cé thé bao gém, vi dy, diltiazem hydroclorua, trimetazidine
hydroclorua, dipyridamole, etanofen hydroclorua, dilazep hydroclorua, trapidil,
nicorandil va chit tuong tu.

Steroit ¢6 thé bao gé)m, lam chét dung qua dudng miéng hodc tiém, vi du cortison
axetat, hydrocortison, hydrocortison natri phosphat, hydrocortison natri sucxinat,
fludrocortison axetat, prednisolon, prednisolon axetat, prednisolon natri sucxinat,
prednisolon  butylaxetat, prednisolon natri phosphat, halopredone axetat,
metylprednisolon, metylprednisolon axetat, metylprednisolon natri sucxinat,
triamxinolon, triamxinolon diaxetat, triamxinolon axefonit, dexametason, dexametason
axetat, dexametason natri phosphat, dexametason palmitat, parametason axetat,
betametason va chit twong tw. Steroit dung hit qua miii c6 thé bao gdm, vi du,
beclometason propionat, fluticason propionat, budesonit, flunisolit, triamxinolon, ST-
126P, xiclesonit, dexametason palomithionat, mometason furonat, prasteron sulphonat,
deflazacort, metylprednisolon sleptanat, metylprednisolon natri sucxinat va chit tuong
tu.

Chét trc ché mién dich c6 thé bao gdm, vi du, azathioprin, mizoribin, methotrexat,
mycophenolat mofetil, xyclophosphamit, xyclosporin A, tacrolimus, sirolimus,

everolimus, prednisolon, metylprednisolon, orthoclon OKT3, globulin khang lympho
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bao & ngudi, deoxyspergualin va chét tuong tu.

Chét tic ché PDES5 ¢6 thé bao gém, vi du, sildenafil, tadalafil, vardenafil, udenafil
va chat tuong tu.

Chét dbi van B ¢6 thé bao gém, vi du, fenoterol hydrobromua, salbutamol sulphat,
terbutalin sulphat, formoterol fumarat, salmeterol xinafoat, isoproterenol sulphat,
orciprenalin sulphat, clorprenalin sulphat, epinephrin, trimetoquinol hydroclorua,
hexoprenalin mesyl sulphat, procaterol hydroclorua, tulobuterol hydroclorua, tulobuterol,
pirbuterol hydroclorua, clenbuterol hydroclorua, mabuterol hydroclorua, ritodrin
hydroclorua, bambuterol, dopexamin hydroclorua, meluadrin tartrat, AR-C68397,
levosalbutamol, R,R-formoterol, KUR-1246, KUL-7211, AR-C89855, S-1319 va chét
tuong tu.

Chét dbi khéng thu thé leukotrien c6 thé bao gém, vi du, pranlukast hydrat,
montelukast, zafirlukast, seratrodast va chét tuong tu.

Chét dbi khang thu thé thromboxan A2 c¢6 thé bao gém, vi du, seratrodast,
ramatroban, domitroban canxi hydrat va chat tuong tu.

Chét rc ché giai phong chét trung gian c6 thé bao gdm, vi du, tranilast, cromolyn
natri, amlexanox, repirinast, ibudilast, tazanolast, pemirolast kali va chét tuong tu.

Chét khang histamin cé thé bao gém, vi dl,i, ketotifen fumarat, mequitazin,
azelastin hydroclorua, oxatomit, terfenadin, emedastin fumarat, epinastin hydroclorua,
astemizol, ebastin, cetirizin hydroclorua, bepotastin, fexofenadin, loratadin, desloratadin

olopatadin hydroclorua, TAK-427, ZCR-2060, NIP-530, mometason furoat, mizolastin,

>

BP-294, andolast, auranofin, acrivastin va chét tuong tu.

Dan xuét xantin c¢6 thé bao gdm, vi du, aminophyllin, theophyllin, doxofyllin,
xipamfyllin, diprophyllin va chit twong tu.

Chat khang tac dong kiéu cholin c¢6 thé bao gdm, vi du, ipratropium bromua,
oxytropium bromua, flutropium bromua, cimetropium bromua, temiverine, tiotropium
bromua, revatropat va chét tuong tu.

Chét tic ché xytokin c6 thé bao gdm, vi du, suplatast tosilat va chat tuong tu.

Chét e ché elastaza ¢6 thé bao gdm, vi du, ONO-5046, ONO-6818, MR-889,
PBI-1101, EPI-HNE-4, R-665 va chat tuong tu.

Chét long dom c6 thé bao gém, vi du, ammonia spirit dugc foeniculat hoa, natri
hydro cacbonat, bromhexin hydroclorua, carbocystein, ambroxol hydroclorua, dang diéu

ché giai phéng duy tri ambroxol hydroclorua, metylcystein hydroclorua, axetylxystein,
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L-etylxystein hydroclorua, tyloxapol va chét tuong tu.

Chét chdng nhi®m tring c6 thé bao gdm, vi du, xefuroxim natri, meropenem
trihydrat, netilmixin sulphat, sisomixin sulphat, ceftibuten, PA-1806, IB-367,
tobramyxin, PA-1420, doxorubixin, astromixin sulphat, xefetamet pivoxil hydroclorua
va chit tuong tu. Chit chéng nhi®m tring ding hit qua mi ¢ thé bao gdm, vi du, PA-
1806, IB-367, tobramyxin, PA-1420, doxorubixin, astromixin sulphat, xefetamet pivoxil
hydroclorua va chét tuong tu.

Thube ma dugc két hop v6i hop chit theo sang ché bao ham khong chi hop chét
duoc biét ma con hop chit s& duge tim thiy trong tuong lai.

Hop chit theo sang ché thuong duogc ding toan bo hogc khu tri & dang dung theo
dudng miéng hodc dudng rudt. Dang bao ché dung theo dudng miéng co thé bao gbm,
vi du, chét long dung theo duong miéng (vi du dung dich hoa tan, sird, dung dich dugc
dung, huyén pht va nhii tuong), chit rin ding theo dudng miéng (vi du vién nén (bao
gdm vién nén dung dudi ludi va vién nén khong phan rd ding qua dudng miéng), vién
thudc, vién nang (bao gdm vién nang cimg, vién nang mém, vién nang gelatin va vién
nang rt nhd), chat bot, hat va vién nén tron) va dang tuong tw. Dang bao ché dung qua
da c6 thé bao gém, vi du, chét l1ong (vi du dich tiém (ti€ém dudi da, ti€m tinh mach, tiém
trong co, tiém trong bung, truyén va theo cich twong tw), dung dich thubc mét (vi du
dung dich thubc mét ¢6 nude (dung dich thubc mét c6 nuée, huyén phui ding cho mét ¢6
nude, dung dich ding cho mét ¢6 do nhét va dung dich ding cho mét én dinh), dung
dich dung cho mét khong ¢6 nudc (dung dich ding cho mét ¢é nudc, huyén phu ding
cho mét khong c6 nudc va chit tuong tu)) va thude mét tuong tu), dang bao ché khu tra
(vi du thuc m& (thuc m& diung cho mét va thude tuong tu)), thudc nhé tai va thudc
tuong tu. Nhiing dang bao ché nay c6 thé 1a dang bao ché giai phong duoc kiém soat
nhu dang bao ché giai phong nhanh hozc dang bio ché giai phéng duy tri. Nhiing dang
bao ché nay c6 thé duoc san xuit theo phuong phap dugc biét dén rong rai nhu phuong
phéap dugc mo ta trong Japanese Pharmacopoeia va tai liéu tuong tu.

Chét long dung theo dudng miéng dugc san Xuét béng cach, vi du, hoa tan, tao
huyén phu hodc tao nhii tuong thanh phan hoat tinh trong chét pha loing ma thudng
dugc st dung (vi du nude duge tinh ché, etanol va hdn hop cta no). Chét long cé thé
con chira chit tao 4m, chét tao huyén phu, chét tao nhii tuong, chét lam ngot, chét tao
mui, chét tao huong, chét bao quan, chit dém va chét tuong tu.

Chét rin ding theo dudng miéng dugc bao ché theo phuong phap thong thuong
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bﬁng cach, vi du, tron thanh phén hoat tinh véi chét mang (vi du lactoza, mannitol,
glucoza, xenluloza vi tinh thé va tinh bot), chit lién két (vi du hydroxypropyl xenluloza,
polyvinylpyrrolidon va magié aluminometasilicat), chit chéng phén rd (vi du canxi
carboxymetyl xenluloza), chét boi tron (vi du magié stearat), chét 6n dinh, t& dugc dang
dung dich (axit glutamic, axit aspartic va axit tuong tu) va chét tuong tu. Chét rin c6 thé
1a, néu can thiét, dugc pha bing chit phu (vi du sucroza, gelatin, hydroxypropyl
xenluloza va hydroxypropyl metylxenluloza phthalat) va ¢ thé duoc pht bang hai hoic
nhiéu hon hai 16p.

Dang bao ché khu trG nhu dang bao ché dung qua duong rudt dugc san xuét theo
phuong phap dugc biét dén rong rai hodc dang bao ché thong thuong. Vi du, chit dau
duoc san xudt bang cach nghién thanh bdt hodc 1am néng chay thanh phin hoat tinh
trong bazo. Bazo dung cho chat dau nay dugc chon trong s6 nhiing bazo dugc biét dén
rong rdi hodc dugc sir dung thong thuong. Mot hodc nhiéu chét duge chon tir cac chét
sau, vi du, c6 thé dugc sur dung riéng hoac két hop: axit béo bac cao hodc este cta axit
béo bac cao (vi du axit adipic, axit myristic, axit palmitic, axit stearic, axit oleic, adipat
este, myristat este, palmitat este, stearat este va oleat este), sap (vi du sap ong, sap ca voi
va xeresin), chit hoat dong bé mit (vi du este cua polyoxyetylen alkyl ete phosphat),
rugu bac cao (vi du xetanol, rugu stearyl va ruou xetostearyl), dau silicon (vi du
dimetylpolysiloxan), hydrocacbon (vi du m& khoang hut nu6c, m& khoang tréng, lanolin
duoc tinh ché va paraffin 16ng), glycol (vi du etylen glycol, dietylen glycol, propylen
glycol, polyetylen glycol va macrogol), dau thuc vét (vi du dau thdu dau, dau 6 luu, dau
vimg va diu thong), diu dong vat (vi du dau chén vizon, dau long do trimg, squalan va
squalen), nudc, chit ting cudng hip thu va cht ngin ngira su phat ban. Dang bao ché
con ¢6 thé chta chit gitt 4m, chit bao quan, chét on dinh, chit chdng 6xy hoa, chét tao
mui va chét tuong tu.

Dich tiém nhu dang bao ché qua da bao ham dung dich, huyén phu, nhii tuong va
dich tiém rén ma duoc hoa tan hodc tao huyén phu trong dung méi trong qué trinh st
dung. Dich tiém duoc sir dung bﬁng cach, vi du, hoa tan, tao huyén phu hoac tao nhii
tuong thanh phin hoat tinh trong dung méi. Dung mdi dugc str dung 13, vi du, nudc
chung cét cho viée tiém, nuéc mubdi, ddu thuc vat, propylen glycol, polyetylen glycol,
ruou nhu etanol hoic két hop cta nd. Dich tiém cé thé con chta chét 6n dinh, ta dugc
dang dung dich (vi du axit glutamic, axit aspartic va Polysolvate 80%), chit tao huyén

phu, chét tao nhil tuong, chit 1am dju, chit dém, chét bao quan va chét tuong tu. Dich

-28-



22417

tiém dugc san xuét bang cach khir tring & bude cudi cing hodc qua viéc khir trung.
Theo mot cach khac, dang bao ché rén khir tring, vi du dang bao ché duoc 1am kho lanh,
c6 thé dugc san xuit ma c6 thé 13 hoa tan, trude khi st dung, trong nudc chung cat hodc
khtr tring dung cho viéc ti€ém hodc mdt dung méi khac.

Pébi v6i muc dich dugc mo ta trén day, hop chét theo sang ché hodc chét di kém
ctia hop chét theo sang ché va mot thude khac thudng duge ding toan bd hodc khu tri &
dang dung theo dudng miéng hoic dudng rudt. Liéu cé thé bién ddi theo do tudi, trong
luong, tri€u chimg bénh, tic dung diéu tri, cach dung, thoi gian didu tri va thong sd
tuong tu, va c6 thé thuong dugce ding qua duong miéng & lidu don cho ngudi 16n tir Ing
dén 1000mg v6i mot hozc mot vai 1an hang ngdy, hodc ngoai rudt & lidu don cho nguoi
16n nam trong khoang tir 0,1ng dén 10mg v6i mot hbéc mdt vai 1an hang ngay, hoic
dugc dung lién tuc trong tinh mach trong vong 1 gid dén 24 gid hang ngay. Liéu c6 thé
bién dbi, nhu duoc mb ta trén day, theo cac didu kién khac nhau, di nhién, va do d6 lidu
thdp hon dai duge mo ta trén ddy c6 thé du trong mot sé trudng hop va lidu ma nhidu
hon dai dugc mé ta trén day c6 thé dugc yéu cau trong mdt sé truong hop.

Vi du thie hién sdng ché

Sang ché dugc mo ta trong dudi ddy mot cach chi tiét theo cach cua Vi du ma
khéng gi6i han sang ché.

Dung méi duoc md ta trong ngodc don trong phan cta phén tach sic ky va TLC
cho thiy dung méi tach rira hodc dung méi phat trién dugc sir dung va ty 1& duoc dic
trung boi ty 18 thé tich.

Dung mdi dugc mb ta trong ngoic don trong phan NMR cho thiy dung méi duoc
str dung cho cac phép do.

Hop chat dugc phd bién trong ban mo ta bang cach sir dung chuong trinh may
tinh, ACD/Name® tir Cong ty Advanced Chemistry Development ma tuin theo cic quy
dinh cta IUPAC, hoic theo hé théng danh phap TUPAC.

Vi du 1: Metyl[4-(benzyloxy)phenyl]axetat

Tai nhiét d6 phong, bd sung metyl(4-hydroxyphenyl)axetat (202g) va kali
cacbonat (233g) ma dugc hoa tan trong N,N-dimetylaxetamit (DMA) (1L) vao binh bay
hoi hinh qua 1é dung tich 3L. B sung benzyl clorua (117 mL) vao dung dich tai nhiét d6
phong va duge khudy. Dung dich sau d6 dugc 1am néng dén 60°C va duge khudy trong
vong 16 gid. Dung dich phan Ung dugc lam ngudi Xuéng nhiét d¢ phong, dugc pha

lodng v6i metyl tert-butylet (MTBE) (1,3L) va dugc bd sung véi nude (3L) va 16p hitu

-29-



22417

“co duoe chiét. Lép hitu co thu duoc duge rira ba 1an bang dung dich natri hydroxit IN
cd nudce, sau do6 voi nude va dung dich natri clorua dugc bao hoa va sau d6 1am kho trén
magié sulphat khan. Dung mdi dugc chung cit & ap suét giam dé thu duoc hop chit cin
diéu ché (245g) ¢6 dic tinh vat 1y nhu sau.

TLC: Rf 0,68 (hexan:etyl axetat = 3:1);
'H-NMR (CDCls): & 3,56 (3H), 3,68 (3H), 5,05 (2H), 6,93 (3H), 7,19 (2H), 7,26-7,50
(5H).

Vi du 2: Metyl 2-[4-(benzyloxy)phenyl]-2-metylpropanoat

Du6i moi trudng khi argon, bd sung hop chit duge didu ché trong Vi du 1
(66,5g) ma dugc hoa tan trong tetrahydrofuran (THF) (260 mL) véo binh 4 ¢b 1L. Dung
dich dugc lam ngudi xuéng -10°C va lan luot dugc bd sung v&i metyl iotdua (8,1 mL)
va dung dich 1,53M kali tert-butoxit (85mL) trong THF trong khi nhiét do bén trong ctia
dung dich phan tng dugc duy tri tai -10°C dén -7,5°C. Thu tuc nay duoc lap lai tam lan.
Dung dich sau d6 dugc khudy tai -10°C trong vong 10 phit va dugc bd sung timg giot
cham véi axit axetic (50,5mL). Dung dich dugc trung hoa bang dung dich natri hydroxit
2N c6 nudce va natri bicacbonat ¢ nudc bio hoa va duoc chiét bing etyl axetat va hexan.
Dich chiét duoc ria béng nude va dung dich natri clorua dugc bdo hoa va sau dé lam
khd trén magié sulphat khan. Dung méi sau d6 dwoc chung cit dudi 4p sudt giam.
Cacbon hoat héa (4g) sau d6 dugc bd sung vao, hdn hop dugc khudy tai nhiét d6 phong
trong vong 30 phut, the cacbon hoat hoa bi loc, va dung mdi duge chung cat dudi ap
suat giam dé thu duoc hop chit cin didu ché (73,0g) ¢6 dic tinh vat 1y nhu sau.
TLC: Rf 0,54 (hexan:etyl axetat = 5:1);
'H-NMR (CDCl3): & 1,55 (6H), 3,64 (3H), 5,05 (2H), 6,93 (2H), 7,26 (2H), 7,30-7,48
(5H).

Vi du 3: Metyl 2-(4-hydroxyphenyl)-2-metylpropanoat

Duéi moi trudong khi argon, bd sung dung dich ctia hop chéat duge didu ché trong
Vidu 2 (72,0g) trong metanol (420mL) dugc trdn véi etyl axetat (150mL)vao binh bay
hoi hinh qua 1é 2L. Sau khi dugc 1am sach bang khi argon, 20% paladi cacbon (7,60g)
duoc bd sung. Binh nay dugc khir khi va duoc nap khi hydro. Binh ndy dugc khudy
manh tai nhiét d6 phong trong vong 4 gid. Hé phan ung duoc lam sach bang khi argon,
duoc loc bﬁng xelit va duoc rira béng etyl axetat. Dich loc dugc dua dén chung cat dudi
4p sudt giam sau d6 pha loiing bang etyl axetat (150mL) va hexan (50mL). Dung dich

duoc pha loding duoc lam kho trén magié sulphat khan va dung méi duoc chung cat dé
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thu duoc chit rin mau tring xam (50g). Chét rin duoc hoa tan trong etyl axetat (70mL)
trong khi lam néng ma sau @6 duoc bd sung vé6i hexan (700mL) va duge khudy tai nhiét
d6 phong. Chét rén két tua dugc tap hop bang cach loc, duoc rira bing hexan/etyl axetat
(10:1) va duoc 1am khd dé thu duogc hop chét cin didu ché (41,1g) ¢6 dic tinh vat Iy nhu
sau.
TLC: Rf 0,27 (hexan:etyl axetat = 5:1);
"H-NMR (CDCl): § 1,55 (6H), 3,65 (3H), 6.77 (2H), 7,19 (2H).

Vi du 4: Metyl 2-[4-(3-flo-5-nitrophenoxy)phenyl]-2-metylpropanoat

Du6i mdi truong khi argon va tai nhiét o phong, bd sung hop chit dugce diéu
ché trong Vi du 3 (41,1g) va kali phosphat (81,5g) vao binh bay hoi hinh qua 1& 500mL.
Hé phan tmg dugc bd sung 1,3-diflo-5-nitrobenzen (30,6g) duogc hoa tan trong DMA
(128mL) va dugc khudy. Hé phan tng sau d6 duge lam néng dén 70°C va dugc khudy
trong vong 6,5 gio. Dung dich phan (mg dugc 1am ngudi xubng nhiét d6 phong, duoc
pha lodng v6i MTBE (150mL) va duoc bd sung v6i nude da (150mL) trude khi khudy.
16p hitu co dugc chiét bang cach bd sung MTBE va nudc. Lép c6 nude duge bd sung
v6i MTBE va nuéc vao 16p hitu co chiét. Lép hitu co duge gom, dugc rira hai 1an bang
dung dich natri hydroxit IN ¢6 nu6c va sau d6 bang dung dich natri clorua dugc bio
hoa va 1am khé trén magié sulphat khan, va dung méi dugc chung cit duéi ap suét giam.
Hop chat can diéu ché (66,0g) ¢6 dic tinh vat Iy nhu sau thu dugc.
TLC: Rf 0,68 (hexan:etyl axetat = 3:1); |
"H-NMR (CDCl3): § 1,62 (6H), 3,69 (3H), 6,91 (2H), 6,96-7,08 (4H), 7,40 (2H), 7,65
(1H).

Vi du 5: Metyl  2-{4-[3-(4-flophenoxy)-5-nitrophenoxy]|phenyl}-2-
metylpropanoat

Duéi m6i trudng khi argon va tai nhiét d6 phong, bd sung hop chét duoc diéu
ché trong Vi du 4 (64g), 4-flophenol (40g) va kali phosphat (102g) ma duoc hoa tan
trong DMA (130mL) truéc khi khudy vao binh bay hoi hinh qua 18 500mL. Dung dich
sau d6 duoc 1am néng dén 100°C va dugc khudy trong vong 10 gid. Dung dich phan
ng dugc 1am ngudi xudng nhiét d6 phong, duoc pha logng v6i MTBE (200mL) va
duoc bd sung véi nude da (400mL) trude khi khudy. Dung dich phan Gng con duogc rira
bang MTBE, dung dich natri hydroxit 1IN ¢6 nudc va nudc. Lép c6 nuée duoe chiét
hai 14n bing MTBE. Lép hitu co duge gom, dugc rira hai 1an bang dung dich natri

hydroxit 1IN ¢6 nudc va sau d6 véi nude va dung dich natri clorua dugc bio hoa va lam
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khd trén magié sulphat khan, va dung méi duoc chung cit dudi 4p suét giam. Phin con
lai thu duoc dugc bd sung vdi etanol (104mL), dugc 1am noéng va duge hoa tan. Dung
dich dugc bd sung dan din hexan (520mL) va duoc khudy tai nhiét &6 phong dé cho
phép két tia rin. Chit két tia duogc tap hop biang cach loc bang phéu Kiriyama (#5B-
$95) va dugc rira bang hexan/etanol (10:1) va phan con lai thu duge duoc 1am khd dusi
&p suét giam & 50°C. Hop chét cin didu ché (54,8g) ¢6 dic tinh vat 1y nhu sau thu dugc.
TLC: Rf 0,57 (hexan:etyl axetat = 5:1);
'H-NMR (CDCls): & 1,60 (6H), 3,68 (3H), 6,91 (1H), 6,91 (1H), 6,98-7,14 (4H), 7,36
(1H), 7,39 (1H), 7,40 (1H), 7,46 (1H).

Vi du 6: Metyl 2-{4-[3-amino-5-(4-flophenoxy)phenoxy]phenyl}-2-
metylpropanoat

Dudi moi trudng khi argon, bd sung hop chit dugc didu ché trong Vi du 5
(53,6g) ma dung dich hdn hop cia metanol (50mL) va etyl axetat (175mL) duoc bd
sung vao binh bay hoi hinh qua 1é 500mL. Hon hop dirqc 1am néng dén khi hoa tan, va
binh nay dugc lam sach bang khi argon truéc su bd sung 5% paladi cacbon (10,8g).
Binh nay duoc khir khi va dugc nap khi hydro. Binh nay duoc khqu manh tai nhiét do
phong trong vong 3 gid. Hé phan tmg dugc 1am sach bing khi argon, duoc loc bing
xelit va duoc rira béng etyl axetat. Dich loc thu dugc duge dua dén chung cat dudi ap
suét giam dé thu duogc hop chét can diéu ché (43,9g) c6 dac tinh vat ly nhu sau.
TLC: Rf 0,13 (hexan:etyl axetat = 5:1);
'H-NMR (CDCls): & 1,57 (6H), 3,66 (3H), 3,69 (NH, 2H), 5,97 (1H), 6,02 (2H), 6,96
(2H), 6,99 (2H), 7,01 (2H), 7,28 (2H).

Vi du 7: Metyl 2-{4-[3-(4-flophenoxy)-5-{[(2,2,2-
trichloroetoxy)cacbonyl]amino } phenoxy|phenyl } -2-metylpropanoat

Duéi méi trudng khi argon va tai nhiét do phong, bd sung hop chit duge diéu
ché trong Vi du 6 (43,9g) va natri hydro cacbonat (18,6g) ma dugc hoa tan trong etyl
axetat (111mL) vao binh bay hoi hinh qua 1é 500mL. Dung dich dugc 1am ngudi xudng
0°C va 2,2,2-trichloroetyl chloroformat (15,7mL) dugc bd sung tir tir timg giot trong
vong 15 phut dé nhiét d6 bén trong khong vuot 10°C. Dung dich sau d6 dugc khudy tai
nhiét do phong trong vong 60 phut. Sau khi loai bo 2,2,2-trichloroetyl chloroformat
duoc xac nhan bang phép sic ky 16p mong, dung dich phan tmg dugc bd sung véi nude

va dugc khuéy. Chét rén duoc két tta nho su bd sung hexan. Chét két tia dugc tap hop
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bang cach loc bing phéu Kiriyama (#5B-¢95) va duogc rua bang nudc va hexan/etyl
axetat (3:1) va phan con lai thu dugc dugc lam khd dudi 4p sudt gidm & 50°C. Hop chét
can didu ché (58,5g) c¢6 dic tinh vat Iy nhu sau thu duoc.
TLC: Rf 0,45 (hexan:etyl axetat = 5:1);
'H-NMR (CDCl): 8 1,58 (6H), 3,66 (3H), 4,77 (2H), 6,36 (1H), 6,73 (1H), 6,78 (br,
1H), 6,82 (br, 1H), 6,93-7,10 (6H), 7,31 (2H).

Vi_du 8  Metyl 2-{4-[3-(4-flophenoxy)-5-{[(4-hydroxy-4-isobutyl-1-
piperidinyl)cacbonyl]amino } phenoxy]phenyl}-2-metylpropanoat

Dud6i moi truong khi argon va tai nhiét dd phong, trong binh bay hoi hinh qua 18
500mL, hop chét duoc diéu ché trong Vi du 7 (26,6g) dugc hoa tan trong DMA (31mL),
dugc bd sung véi 4-isobutyl-4-piperidinol (9,53g) va dugc khudy. Dung dich sau d6
dugc 1am néng dén 90°C va dugc khudy trong vong 2 gid. Dung dich con dugc bd sung
v6i 4-isobutyl-4-piperidinol (1,45g) va diisopropyletylamin (818 pL) va dwoc khudy
trong vong 2 gid. Dung dich phan Gng dugc cho phép 1am ngudi xudng nhiét do phong,
dugc pha lodng v6i MTBE, va dugc bd sung véi nude da vao 16p hitu co chiét. Lép c6
nude thu duge dugc chiét b?mg MTBE. Lép hitu co duge gom, dugc rira hai lan béng
dung dich axit hydrochloric 1N ¢6 nuéc, ba 1in bing dung dich natri hydroxit 1IN cé
nudc, voi nude va béng dung dich natri clorua dugc bdo hoa va lam kho trén natri
sulphat khan va dung mdi dugc chung cit dudi 4p sudt giam. Hop chit cin didu ché
(24,8g) co6 dac tinh vat ly nhu sau thu duoc.
TLC: Rf 0,46 (hexan:etyl axetat = 1:1);
'H-NMR (CDCL): & 0,97 (6H), 1,05 (1H), 1,41 (2H), 1,50-1,70 (10H), 1,75-1,90 (1H),
3,20-3,35 (2H), 3,66 (3H), 3,70-3,80 (2H), 6,25-6,35 (2H), 6,71 (1H), 6,81 (1H), 6,90-
7,05 (6H), 7,29 (2H).

Vi du 91 axit  2-{4-[3-(4-flophenoxy)-5-{[(4-hydroxy-4-isobutyl-1-
piperidinyl)cacbonyl]amino } phenoxy]phenyl}-2-metylpropanoic
[C13]
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Tai nhiét 4o phong, trong binh bay hoi hinh qua 1€ 1L, hop chét duge didu ché
trong Vi du 8 (24,8g) dugc hoa tan trong dung dich hdn hop ctia metanol (150mL) va
THF (150mL) va dung dich dugc khudy. Dung dich sau d6 duoc 1am néng dén 45°C,
dugc bd sung dan dan véi dung dich natri hydroxit IN ¢é nuéc (107mL) va duoc
khudy qua dém tai 45°C. Dung dich duoc bd sung v6i dung dich natri hydroxit 2N c6
nuéc (20mL). Sau khi khudy trong vong 1 gid, dung méi dugc chung cit dudi 4p suét
giam va dung dich con dugc khudy trong vong 1,5 gio tai 45°C. Dung dich natri
hydroxit 2N ¢6 nuéc (12mL) con dugce bd sung va dung dich dugc khudy trong vong 45
phut tai 55°C. Dung dich dugc lam ngudi xuéng 0°C va dugc bd sung véi nudc da va
dung dich axit hydrochloric 5N ¢6 nuéc cho dén khi hé phan tng dugc axit héa (pH =2).
Hé phan tng dugc pha lodng véi etyl axetat va dugc chiét. Lép hitu co con duoc ria
bang dung dich natri clorua dugc bdo hoa va sau d6 1am khé trén magié sulphat khan va
dung mdi dugc chung cit dudi 4p suét giam. Phin con lai duoc tinh ché bang phép sic
ky silica gel (hexan:etyl axetat = 65:35 — 44:56 — 30:70) dé thu dugc hop chét cin
diéu ché (20g) c6 dic tinh vat 1y nhu sau. |
TLC: Rf 0,53 (dichlorometan:metanol = 10:1);

'H-NMR (CDCls): & 7,28-7,33 (m, 2H), 6,94-7,01 (m, 4H), 6,89-6,93 (m, 2H), 6,80 (t,
1H), 6,61 (t, 1H), 6,25 (t, 1H), 3,60-3,73 (m, 2H), 3,12-3,25 (m, 2H), 1,71-1,85 (m, 1H),
1,46-1,59 (m, 10H), 1,34 (d, 2H), 0,92 (d, 6H).

Vi du 9(1) to 9(64)

Hop chét ctia Vi du sau thu dugc bing cach tién hanh quy trinh v6i muc dich
tuong tw nhu Vidu 4 — Vidu5 - Vidu 6 - Vidu 7 — Vi du 8 — Vi du 9 sir dung
1,3-diflo-5-nitrobenzen; hop chat dugc diéu ché trong Vi du 3 hodc din Xuét phenol
tuong Gng cia né; 4-flophenol hoic din xuit phenol twong ung cua nd; 2,2,2-

trichloroetyl chloroformat; va 4-isobutyl-4-piperidinol hodc din xuét piperidin twong
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ung cua no.

Vi du 9(1): axit 4-[3-({[4-(2-etylbutyl)-4-hydroxy-1-
piperidinyl]cacbonyl}amino)-5-(4-flophenoxy)phenoxy]benzoic
[C 14]

H,C.

: OH
HsC
: H
N\er 0.
\Q/ F

o
Q-
o)

TLC: Rf 0,28 (dichlorometan:metanol = 10:1);
'H-NMR (CD30D): & 8,01 (d, 2H) 7,18-6,99 (m, 6H) 6,94-6,87 (m, 2H) 6,29 (t, 1H)
3,90-3,75 (m, 2H) 3,28-3,15 (m, 2H) 1,63-1,47 (m, 4H) 1,45-1,26 (m, 7H) 0,87 (t, 6H).

Vi du 9(2): 4-[3-({[4-(4-bromophenyl)-4-hydroxy-1-
piperidinyl]cacbonyl }amino)-5-(4-flophenoxy)phenoxy]benzoic acid
TLC: Rf 0,38 (dichlorometan:metanol = 10:1);
'H-NMR (DMSO-ds): & 8,63 (s, 1H), 7,95 (d, 2H), 7,48 (d, 2H), 7,41 (d, 2H), 7,24 (t,
2H), 7,15-7,07 (m, 5H), 7,02 (dd, 1H), 6,31 (dd, 1H), 5,18 (s, 1H), 3,98-3,94 (m, 2H),
3,17-3,10 (m, 2H), 1,83-1,76 (m, 2H), 1,57-1,53 (m, 2H).

Vi du 9@3): axit 4-[3-(4-flophenoxy)-5-({[4-(4-flophenyl)-4-hydroxy-1-
piperidinyl]cacbonyl}amino)phenoxy]benzoic
[C 15]
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TLC: Rf 0,38 (dichlorometan:metanol = 10:1);
'H-NMR (DMSO-dg): & 8,63 (s, 1H), 7,95 (d, 2H), 7,48 (dd, 2H), 7,24 (t, 2H), 7,15-7,07
(m, 7H), 7,02 (dd, 1H), 6,31 (dd, 1H), 5,13 (s, 1H), 3,98-3,93 (m, 2H), 3,18-3,10 (m,
2H), 1,84-1,77 (m, 2H), 1,59-1,54 (m, 2H).

Vi du 9(4): axit 4-[3-(4-chlorophenoxy)-5-({[4-(2-etylbutyl)-4-hydroxy-1-
piperidinyl]cacbonyl}amino)phenoxy]benzoic
TLC: Rf 0,33 (dichlorometan:metanol = 10:1);
'H-NMR (CDsOD): § 8,48 (s, 1H), 8,02 (d, 2H), 7,36 (d, 2H), 7,00-7,12 (m, 4H), 6,95 (t,
2H), 6,34 (t, 1H), 3,83 (d, 2H), 3,14-3,29 (m, 2H), 1,28-1,68 (m, 11H), 0,87 (t, 6H).
[0121] Vi du 9(5): 4-[3-({[4-(2-etylbutyl)-4-hydroxy-1-piperidinyl]cacbonyl }amino)-5-
(4-metoxyphenoxy)phenoxy]benzoic acid '
TLC: Rf 0,33 (dichlorometan:metanol = 10:1);
'H-NMR (CDsOD): § 8,43 (s, 1H), 7,97-8,04 (m, 2H), 7,04 (d, 2H), 6,90-7,02 (m, 4H),
6,86-6,89 (m, 1H), 6,85 (t, 1H), 6,15-6,29 (m, 1H), 3,78-3,85 (m, 5H), 3,13-3,28 (m,
2H), 1,49-1,71 (m, 4H), 1,23-1,44 (m, 7H), 0,87 (t, 6H).

Vi du 9(6): axit 4-[3-(3,4-diflophenoxy)-5-({[4-(2-etylbutyl)-4-hydroxy-1-
piperidinyl]cacbonyl}amino)phenoxy]benzoic
TLC: Rf 0,37 (dichlorometan:metanol = 9:1);
'H-NMR (CDCl): & 8,03 (d, 2H), 7,06-7,18 (m, 1H), 7,03 (d, 2H), 6,84-6,93 (m, 3H),
6,73-6,81 (m, 1H), 6,53 (br. s., 1H), 6,37-6,41 (m, 1H), 3,73-3,83 (m, 2H), 3,22-3,34 (m,
2H), 1,55-1,65 (m, 5H), 1,28-1,42 (m, 7H), 0,79-0,90 (m, 6H).

Vi du 9(D): axit 4-[3-({[4-(2-etylbutyl)-4-hydroxy-1-
piperidinyl]cacbonyl}amino)-5-(4-metylphenoxy)phenoxy]benzoic
TLC: Rf 0,24 (dichlorometan:metanol = 1:2);
"H-NMR (CDCl): & 8,02 (d, 2H), 7,14 (d, 2H), 7,02 (d, 2H), 6,97-6,91 (m, 3H), 6,72 (4,
1H), 6,42-6,31 (m, 2H), 3,84-3,73 (m, 2H), 3,37-3,14 (m, 2H), 2,33 (s, 3H), 1,75-1,50
(m, 5H), 1,44-1,28 (m, 8H), 0,85 (t, 6H).

Vi du 9(8): axit 4-{3-({[4-(2-etylbutyl)-4-hydroxy-1-
piperidinyl]cacbonyl}amino)-5-[4-(triflometyl)phenoxy]phenoxy } benzoic
TLC: Rf 0,26 (dichlorometan:metanol = 10:1);
'H-NMR (CDCls): & 8,09-7,97 (m, 2H), 7,58 (d, 2H), 7,09 (d, 2H), 7,07-7,01 (m, 2H),
6,97 (t, 1H), 6,92 (t, 1H), 6,48 (s, 1H), 6,45 (t, 1H), 3,85-3,73 (m, 2H), 3,39-3,17 (m,
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2H), 1,65-1,51 (m, 4H), 1,45-1,26 (m, 9H), 0,84 (t, 6H).

Vi du 9(9): axit 2-chloro-4-[3-({[4-(2-etylbutyl)-4-hydroxy-1-
piperidinylJcacbonyl}amino)-5-(4-flophenoxy)phenoxy]benzoic
TLC: Rf 0,33 (chloroform:metanol = 5:1);
'H-NMR (CDsOD): § 7,60 (d, 1H), 7,08-6,80 (m, 8H), 6,25 (t, 1H), 3,83 (m, 2H), 3,22
(m, 2H), 1,66-1,30 (m, 11H), 0,86 (t, 6H).

Vi _du 9(10): axit 4-[3-(xyclohexyloxy)-5-({[4-(2-etylbutyl)-4-hydroxy-1-
piperidinyl]cacbonyl}amino)phenoxy]benzoic
TLC: Rf 0,38 (dichlorometan:metanol = 10:1);
'H-NMR (CDCls): & 7,97-8,05 (m, 2H), 6,97-7,05 (m, 2H), 6,87 (t, 1H), 6,66 (t, 1H),
6,38 (s, 1H), 6,31 (t, 1H), 4,18-4,25 (m, 1H), 3,79 (d, 2H), 3,23-3,35 (m, 2H), 1,84-2,00
(m, 2H), 1,69-1,84 (m, 2H), 1,46-1,65 (m, 6H), 1,22-1,45 (m, 11H), 0,85 (t, 6H).

Vi du 9(11): axit 4-[3-(2-chlorophenoxy)-5-({[4-(2-etylbutyl)-4-hydroxy-1-
piperidinyl]cacbonyl}amino)phenoxy]benzoic
TLC: Rf 0,25 (dichlorometan:metanol = 10:1);
'H-NMR (CDCl): & 8,07-7,95 (m, 2H), 7,44 (dd, 1H), 7,30-7,20 (m, 1H), 7,15-7,05 (m,
2H), 7,05-6,99 (m, 2H), 6,96 (t, 1H), 6,75 (t, 1H), 6,45 (s, 1H), 6,34 (t, 1H), 3,85-3,72
(m, 2H), 3,38-3,14 (m, 2H), 1,65-1,57 (m, 4H), 1,45-1,24 (m, 8H), 0,84 (t, 6H).

Vi du 9(12): axit 4-[3-(3-chlorophenoxy)-5-({[4-(2-etylbutyl)-4-hydroxy-1-
piperidinyl]cacbonyl}amino)phenoxy]benzoic
TLC: Rf 0,24 (dichlorometan:metanol = 10:1);
"H-NMR (CDCl): & 8,11-7,96 (m, 2H), 7,31-7,20 (m, 1H), 7,11-7,02 (m, 4H), 6,99 (t,
1H), 6,96-6,89 (m, 1H), 6,83 (t, 1H), 6,43 (s, 1H), 6,41 (t, 1H), 3,86-3,74 (m, 2H), 3,39-
3,14 (m, 2H), 1,75-1,50 (m, 6H), 1,44-1,25 (m, 7H), 0,85 (t, 6H).

Vi du 9(13): axit {4-[3-({[4-(2-etylbutyl)-4-hydroxy-1-
piperidinyl]cacbonyl}amino)-5-(4-flophenoxy)phenoxy]phenyl}axetic
TLC: Rf 0,36 (dichlorometan:metanol = 10:1);
'H-NMR (CDCl): & 7,24 (d, 2H), 7,03-6,96 (m, 6H), 6,81 (dd, 1H), 6,65 (dd, 1H), 6,40
(brs, 1H), 6,31 (dd, 1H), 3,76-3,72 (m, 2H), 3,62 (s, 2H), 3,28-3,20 (m, 2H), 1,60-1,58
(m, 4H), 1,39-1,33 (m, 8H), 0,84 (t, 6H).

Vi _du 9(14): axit 4-[3-(2,4-diflophenoxy)-5-({[4-(2-etylbutyl)-4-hydroxy-1-
piperidinyl]cacbonyl }amino)phenoxy]benzoic

TLC: Rf 0,29 (dichlorometan:metanol = 10:1);
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'H-NMR (CDCls): § 8,01 (d, 2H), 7,19-7,06 (m, 1H), 7,06-6,69 (m, 6H), 6,51 (br. s.,
1H), 6,33 (t, 1H), 3,85-3,65 (m, 2H), 3,35-3,11 (m, 2H), 1,67-1,50 (m, 4H), 1,43-1,18
(m, 8H), 0,84 (t, 6 H).

Vi du 9(15): axit 4-[3-({[4-(2-etylbutyl)-4-hydroxy-1-
piperidinyl]cacbonyl}amino)-5-(4-flophenoxy)phenoxy]-2-hydroxybenzoic
TLC: Rf 0,16 (dichlorometan:metanol:etanol = 100:10:1);
'H-NMR (CDCl): & 7,48-7,62 (m, 1H), 6,91-7,10 (m, 5H), 6,77-6,87 (m, 1H), 6,67 (t,
1H), 6,57 (br. s., 1H), 6,25 (br. s., 1H), 3,55-3,83 (m, 2H), 3,03-3,30 (m, 2H), 1,41-1,57
(m, 4H), 1,21-1,40 (m, 7H), 0,81 (t, 6H). '

Vi du 9(16): axit 4-[3-({[4-(2-etylbutyl)-4-hydroxy-1-
piperidinyl]cacbonyl}amino)-5-(4-flophenoxy)phenoxy]-3-flobenzoic
TLC: Rf 0,48 (dichlorometan:metanol = 8:2);
'H-NMR (CD3;OD): & 8,46 (s, 1H), 7,77-7,86 (m, 2H), 7,00-7,20 (m, 5H), 6,83-6,91 (m,
2H), 6,25-6,30 (m, 1H), 3,82 (d, 2H), 3,14-3,28 (m, 2H), 1,20-1,67 (m, 11H), 0,86 (t,
6H).

Vi du 9Aa7): axit {4-[3-({[4-(2-etylbutyl)-4-hydroxy-1-
piperidinyl]cacbonyl}amino)-5-(4-flophenoxy)phenoxy]-2-flophenyl } axetic
TLC: Rf 0,19 (chloroform:metanol = 19:1);
'H-NMR (CDCl3): 3 6,54-7,20 (m, 10H), 6,30 (s, 1H), 3,71 (br. s., 2H), 3,56 (br. s., 2H),
3,19 (br. s., 2H), 1,13-1,47 (m, 13H), 0,64-0,93 (m, 6H).

Vi du  9(18): axit 4-[3-(4-flophenoxy)-5-{[(4-hydroxy-4-isobutyl-1-
piperidinyl)cacbonyl]amino } phenoxy]benzoic
TLC: Rf 0,22 (dichlorometan:metanol = 9:1);
"H-NMR (CD;OD): § 7,95-8,05 (m, 2H), 6,99-7,16 (m, 6H), 6,89-6,90 (m, 2H), 6,27
(dd, 1H), 3,77-3,82 (m, 2H), 3,18-3,28 (m, 2H), 1,76-1,93 (m, 1H), 1,46-1,65 (m, 4H),
1,38 (d, 2H), 0,96 (d, 6H).

Vi du 9(19): axit 4-[3-({[4-(2-etylbutyl)-4-hydroxy-1-
piperidinyl]cacbonyl}amino)-5-(4-flobenzoyl)phenoxy]benzoic
TLC: Rf 0,25 (dichlorometan:metanol = 10:1);
'H-NMR (CDCl): & 7,88-7,96 (m, 2H), 7,71-7,80 (m, 2H), 7,40-7,47 (m, 2H), 7,02-
7,11 (m, 2H), 6,90-6,97 (m, 3H), 3,69-3,73 (m, 2H), 3,11-3,20 (m, 2H), 1,45-1,54 (m,
4H), 1,19-1,33 (m, 7H), 0,75 (t, 6H).
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Vi du 9(20): axit 2-{4-[3-({[4-(2-etylbutyl)-4-hydroxy-1-
piperidinyl]cacbonyl}amino)-5-(4-flophenoxy)phenoxy]phenyl}-2-metylpropanoic
TLC: Rf 0,39 (dichlorometan:metanol = 10:1);

"H-NMR (CDCls): § 7,33 (d, 2H), 6,92-7,05 (m, 6H), .6,77-6,78 (m, 1H), 6,65-6,68 (m,
1H), 6,44 (s, 1H), 6,24-6,32 (m, 1H), 3,70-3,77 (m, 2H), 3,14-3,31 (m, 2H), 1,52-1,65
(m, 10H), 1,29-1,42 (m, 7H), 0,84 (t, 6H).

Vi _du 9(21): axit 2-chloro-4-[3-(4-flophenoxy)-5-{[(4-hydroxy-4-isobutyl-1-
piperidinyl)cacbonyl]amino } phenoxy]benzoic
TLC: Rf 0,30 (chloroform:metanol = 5:1);
'H-NMR (CDCI3+CDsOD): § 7,69 (d, 1H), 7,20-6,84 (m, 9H), 6,26 (t, 1H), 3,80 (m,
2H), 3,23 (m, 2H), 1,87 (m, 1H), 1,66-1,48 (m, 4H), 1,37 (d, 2H), 0,95 (d, 6H).

Vi du 9(22): axit 4-[3-({[4-(2-etylbutyl)-4-hydroxy-1-
piperidinyl]cacbonyl}amino)-5-(4-flophenoxy)phenoxy]-2-metylbenzoic
TLC: Rf 0,33 (dichlorometan:metanol = 10:1);
'H-NMR (CDCls): § 7,81 (d, 1H), 6,96-7,05 (m, 4H), 6,67-6,82 (m, 4H), 6,29 (t, 1H),
3,66-3,76 (m, 2H), 3,14-3,25 (m, 2H), 2,46 (s, 3H), 1,49-1,62 (m, 4H), 1,23-1,39 (m,
7H), 0,82 (t, 6H).

Vi du  9(23): axit 4-[3-(4-flophenoxy)-5-{[(4-hydroxy-4-isobutyl-1-
piperidinyl)cacbonyl]amino } phenoxy]-2-metylbenzoic
TLC: Rf 0,70 (chloroform:metanol = 5:1);
"H-NMR (CDCI3+CDsOD): & 7,81 (d, 1H), 7,18-6,78 (m, 8H), 6,24 (t, 1H), 3,80 (m,
2H), 3,23 (m, 2H), 2,52 (s, 3H), 1,84 (m, 1H), 1,68-1,48 (m, 4H), 1,40 (d, 2H), 0,95 (d,
6H).

Vi du 9(24): axit 3-flo-4-[3-(4-flophenoxy)-5-{[(4-hydroxy-4-isobutyl-1-
piperidinyl)cacbonyl]amino } phenoxy]benzoic
TLC: Rf 0,20 (dichlorometan:metanol = 9:1);
'H-NMR (CDs;OD): & 7,68-7,77 (m, 2H), 6,98-7,12 (m, 5H), 6,90 (dd, 1H), 6,73 (dd,
1H), 6,21 (dd, 1H), 3,76-3,80 (m, 2H), 3,15-3,28 (m, 2H), 1,83-1,93 (m, 1H), 1,43-1,69
(m, 4H), 1,37 (d, 2H), 0,96 (d, 6H).

Vi du  9(25): axit  4-[3-(4-flophenoxy)-5-{[(4-hydroxy-4-isobutyl-1-
piperidinyl)cacbonyl]amino } phenoxy]-2-metoxybenzoic

TLC: Rf 0,47 (dichlorometan:metanol = 9:1);
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'H-NMR (CD3OD): § 7,87 (d, 1H), 7,03-7,13 (m, 4H), 6,88-6,94 (m, 2H), 6,76 (d, 1H),
6,58 (dd, 1H), 6,30 (dd, 1H), 3,85 (s, 1H), 3,76-3,86 (m, 2H), 3,19-3,28 (m, 2H), 1,81-
1,90 (m, 1H), 1,48-1,64 (m, 4H), 1,38 (d, 2H), 0,96 (d, 6H).

Vi du 9(26): axit 2-{4-[3-(4-flophenoxy)-5-{[(4-hydroxy-4-isobutyl-1-
piperidinyl)cacbonyl]amino } phenoxy]phenyl}propanoic
TLC: Rf 0,31 (dichlorometan:metanol = 10:1);
'H-NMR (CDCh): & 7,24 (d, 2H), 6,96-7,05 (m, 4H), 6,92 (d, 2H), 6,82 (t, 1H), 6,60-
6,66 (m, 1H), 6,27 (t, 1H), 3,54-3,75 (m, 3H), 3,11-3,26 (m, 2H), 1,70-1,88 (m, 1H),
1,48-1,60 (m, 4H), 1,44 (d, 3H), 1,36 (d, 2H), 0,94 (d, 6H).

Vi du 927): axi {2-flo-4-[3-(4-flophenoxy)-5-{[(4-hydroxy-4-isobutyl-1-
piperidinyl)cacbonyl]amino } phenoxy]phenyl}axetic
TLC: Rf 0,17 (dichlorometan:metanol = 10:1);
'H-NMR (CDCls): § 7,10 (t, 1H), 6,93-7,02 (m, 4H), 6,87 (s, 1H), 6,59-6,73 (m, 3H),
6,27 (s, 1H), 3,61-3,75 (m, 2H), 3,47 (br. s., 2H), 3,08-3,26 (m, 2H), 1,77 (dquin, 1H),
1,38-1,59 (m, 4H), 1,32 (d, 2H), 0,91 (d, 6H).

Vi du  9(28): axit {4-[3-(4-flophenoxy)-5-{[(4-hydroxy-4-isobutyl-1-
piperidinyl)cacbonyl]amino } phenoxy|phenyl}axetic
TLC: Rf 0,17 (dichlorometan:metanol = 10:1);
'H-NMR (CDsOD): & 8,38 (s, 1H), 7,27 (d, 2H), 7,01-.7,12 (m, 4H), 6,94-7,00 (m, 2H),
6,81 (dq, 2H), 6,21 (t, 1H), 3,75-3,84 (m, 2H), 3,59 (s, 2H), 3,16-3,29 (m, 2H), 1,77-
1,93 (m, 1H), 1,45-1,64 (m, 4H), 1,38 (d, 2H), 0,97 (d, 6H).

Vi du 9(29): axit 2-flo-4-[3-(4-flophenoxy)-5-({[4-(4-flophenyl)-4-hydroxy-1-
piperidinyl]cacbonyl }amino)phenoxy]benzoic
TLC: Rf 0,34 (chloroform:metanol = 4:1);
'"H-NMR (CD;OD): & 7,91 (t, 1H), 7,53-7,47 (m, 2H), 7,16-6,95 (m, 8H), 6,88-6,76 (m,
2H), 6,33 (t, 1H), 4,08-3,97 (m, 2H), 3,40-3,30 (m, 2H), 2,07-1,94 (m, 2H), 1,77-1,67
(m, 2H).

Vi du 9(30): axit {2-flo-4-[3-(4-flophenoxy)-5-({[4-(4-flophenyl)-4-hydroxy-1-
piperidinyl]cacbonyl}amino)phenoxy]phenyl}axetic
TLC: Rf 0,41 (chloroform:metanol = 4:1);
'H-NMR (CDsOD): & 7,53-7,46 (m, 2H), 7,28 (t, 1H), 7,15-7,00 (m, 6H), 6,91-6,87 (m,
2H), 6,83-6,76 (m, 2H), 6,28 (t, 1H), 4,06-3,97 (m, 2H), 3,63 (s, 2H), 3,38-3,30 (m, 2H),
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2,06-1,93 (m, 2H), 1,77-1,68 (m, 2H).

Vi du 9(31): axit 2-{4-[3-(4-flophenoxy)-5-({[4-(4-flophenyl)-4-hydroxy-1-
piperidinyl]cacbonyl}amino)phenoxy]phenyl}propanoic
TLC: Rf 0,32 (chloroform:metanol = 9:1);
'H-NMR (CD3OD): § 7,41-7,56 (m, 2H), 7,24-7,36 (m, 2H), 6,91-7,15 (m, 8H), 6,85 (t,
1H), 6,80 (t, 1H), 6,21 (t, 1H), 4,00 (d, 2H), 3,69 (q, 1H), 3,19-3,41 (m, 2H), 1,98 (id,
2H), 1,71 (d, 2H), 1,44 (d, 3H).

Vi du  9(32): axit 4-[3-(2,4-diflophenoxy)-5-{[(4-hydroxy-4-isobutyl-1-
piperidinyl)cacbonyl]amino } phenoxy]benzoic
TLC: Rf 0,63 (chloroform:metanol:etanol = 9:1:0,1);
'H-NMR (CDCl): 8 7,97 (d, 2H), 7,18-7,06 (m, 1H), 7,02-6,75 (m, 6H), 6,28 (m, 1H),
3,73 (m, 2H), 3,30-3,19 (m, 2H), 1,89-1,75 (m, 1H), 1,65-1,43 (m, 4H), 1,38 (d, 2H)
1,29-1,23 (m, 1H), 0,95 (d, 6H). '

Vi du 9(33): axit {4-[3-(2,4-diflophenoxy)-5-{[(4-hydroxy-4-isobutyl-1-
piperidinyl)cacbonyl]amino } phenoxy]phenyl} axetic
TLC: Rf 0,63 (chloroform:metanol:etanol = 9:1:0,1);
'H-NMR (CDCls): & 7,22 (d, 2H), 7,10 (td, 1H), 7,00-6,79 (m, SH), 6,60 (t, 1H), 6,27 (t,
1H), 3,70 (m, 2H), 3,52 (s, 2H), 3,28-3,13 (m, 2H), 1,90-1,73 (m, 1H), 1,64-1,47 (m,
4H), 1,37 (d, 2H), 0,95 (d, 6H).

Vi du 9(34): axit 2-chloro-4-[3-(2,4-diflophenoxy)-5-{[(4-hydroxy-4-isobutyl-1-
piperidinyl)cacbonyl]amino } phenoxy]benzoic
TLC: Rf 0,68 (chloroform:metanol:etanol = 9:1:0,1);
'H-NMR (CDCl): & 7,70 (d, 2H), 7,13 (m, 1H), 7,03-6,81 (m, 5H), 6,72 (t, 1H), 6,27 (t,
1H), 3,74 (m, 2H), 3,31-3,12 (m, 2H), 1,92-1,72 (m, 1H), 1,48-1,65 (m, 4H), 1,33-1,42
(m, 2H), 1,21-1,30 (m, 1H), 0,86-1,01 (d, 6H).

Vi du 9(35): axit {4-[3-(2,4-diflophenoxy)-5-{[(4-hydroxy-4-isobutyl-1-

piperidinyl)cacbonyl]amino } phenoxy]-2-flophenyl} axetic
TLC: Rf 0,56 (dichlorometan:metanol = 8:2);
'"H-NMR (CDsOD): & 7,16-7,33 (m, 2H), 7,11 (ddd, 1H), 6,92-7,03 (m, 1H), 6,85 (s,
2H), 6,72-6,82 (m, 2H), 6,24 (t, 1H), 3,80 (dt, 2H), 3,62 (s, 2H), 3,16-3,29 (m, 2H),
1,77-1,95 (m, 1H), 1,43-1,67 (m, 4H), 1,38 (d, 2H) 0,97 (d, 6H).

Vi du 9(36): axit 2-{4-[3-(2,4-diflophenoxy)-5-{[(4-hydroxy-4-isobutyl-1-
piperidinyl)cacbonyl]amino } phenoxy]phenyl } propanoic
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TLC: Rf 0,72 (dichlorometan:metanol = 8:2);
"H-NMR (CDs;0D): & 7,31 (d, 2H), 7,19 (td, 1H), 7,06-7,15 (m, 1H), 6,91-7,02 (m, 3H),
6,81 (t, 1H), 6,78 (t, 1H), 6,18 (t, 1H), 3,74-3,84 (m, 2H), 3,69 (q, 1H), 3,16-3,29 (m,
2H), 1,75-1,94 (m, 1H), 1,48-1,64 (m, 4H), 1,45 (d, 3H), 1,38 (d, 2H), 0,97 (d, 6H).

Vi du 937): axit 4-[3-(4-flophenoxy)-5-({[4-hydroxy-4-(3-pentanyl)-1-
piperidinyl]cacbonyl}amino)phenoxy]benzoic
TLC: Rf 0,58 (chloroform:metanol = 5:1);
'H-NMR (CDs0D): & 7,98 (d, 1H), 7,18-6,98 (m, 6H), 6,88 (d, 2H), 6,25 (m, 1H), 3,90
(m, 2H), 3,11 (m, 2H), 1,66-1,40 (m, 7H), 1,22-1,10 (m, 2H), 0,86 (t, 6H).

Vi du 9(38): axit (2E)-3-{4-[3-(4-flophenoxy)-5-{[(4-hydroxy-4-isobutyl-1-
piperidinyl)cacbonyl]amino } phenoxy]phenyl}acrylic
TLC: Rf 0,31 (dichlorometan:metanol = 10:1);
'"H-NMR (CDCl): & 7,49 (dd, 1H), 7,37-7,45 (m, 2H), 6,89-7,01 (m, 6H), 6,75-6,81 (m,
2H), 6,21-6,33 (m, 2H), 3,61-3,73 (m, 2H), 3,09-3,23 (m, 2H), 1,68-1,82 (m, 1H), 1,41-
1,59 (m, 4H), 1,31 (dd, 2H), 0,88 (dd, 6H).

Vi du 9(39): axit 4-[3-(2,4-diflophenoxy)-5-({[4-(4-flophenyl)-4-hydroxy-1-
piperidinyl]cacbonyl}amino)phenoxy]benzoic
TLC: Rf 0,68 (chloroform:metanol:etanol = 9:1:0,1);
"H-NMR (CDCl): & 7,99 (d, 2H), 7,50-7,35 (m, 2H), 7,19-6,80 (m, 9H), 6,30 (t, 1H),
3,94 (m, 2H), 3,39-3,24 (m, 2H), 1,98 (m, 2H), 1,75 (d, 2H).

Vi du  9(40): axit 3-{4-[3-(4-flophenoxy)-5-{[(4-hydroxy-4-isobutyl-1-

piperidinyl)cacbonyl]amno } phenoxy]phenyl} propanoic

TLC: Rf 0,40 (dichlorometan:metanol = 10:1);

'H-NMR (CDCl): & 7,13 (d, 2H), 6,95-7,05 (m, 4H), 6,90 (d, 2H), 6,72-6,77 (m, 1H),
6,62-6,67 (m, 1H), 6,24-6,29 (m, 1H), 3,62-3,74 (m, 2H), 3,15-3,25 (m, 2H), 2,80-2,93
(m, 2H), 2,48-2,59 (m, 2H), 1,80 (dquin, 1H), 1,43-1,62 (m, 4H), 1,35 (d, 2H), 0,93 (d,
6H).

Vi du 9(41): axit {4-[3-(4-ﬂophenoxy)-'5-({[4-hydroxy-4-(3-pentanyl)-1-

piperidinyl]cacbonyl}amino)phenoxy]phenyl}axetic

TLC: Rf 0,58 (chloroform:metanol:etanol = 9:1:0,1);

"H-NMR (CDCl): & 7,22 (d, 2H), 7,06-6,90 (m, 6H), 6,83 (t, 1H), 6,63 (t, 1H), 6,30 (t,
1H), 3,79 (m, 2H), 3,56 (s, 2H), 3,26-3,01 (m, 2H), 1,67-1,41 (m, 6H), 1,34-1,08 (m,
3H), 1,06-0,84 (m, 7H).
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Vi du 9(42): axit 2-chloro-4-[3-(4-flophenoxy)-5-({[4-hydroxy-4-(3-pentanyl)-1-
piperidinyl]cacbonyl}amino)phenoxy]benzoic
TLC: Rf 0,51 (chloroform:metanol:etanol = 9:1:0,1);
'H-NMR (CDCls): & 7,80 (m, 1H), 7,07-6,95 (m, 5H),6,93-6,72 (m, 3H), 6,30 (t, 1H)
3,82 (m, 2H) 3,28-3,03 (m, 2H), 1,73-1,45 (m, 6H), 1,34-1,11 (m, 3H), 1,06-0,83 (m,
7H).

Vi du 9(43): axit 2-{4-[3-(4-flophenoxy)-5-({[4-hydroxy-4-(3-pentanyl)-1-
piperidinyl]cacbonyl}amino)phenoxy]phenyl}-2-etylpropanoic
TLC: Rf 0,56 (chloroform:metanol:etanol = 9:1:0,1);
'H-NMR (CDCls): & 7,39-7,29 (m, 2H), 7,07-6,92 (m, 6H), 6,81 (t, 1H), 6,65 (t, 1H),
6,29 (t, 1H), 3,79 (m, 2H), 3,27-3,08 (m, 2H), 1,66-1,42 (m, 12H), 1,33-1,10 (m, 3H),
1,05-0,87 (m, 7H).

Vi du 9(44): axit 4-[3-(3,4-diflophenoxy)-5-({[4-hydroxy-4-(3-pentanyl)-1-
piperidinyl]cacbonyl}amino)phenoxy]benzoic
TLC: Rf 0,76 (dichlorometan:metanol = 3:1);
"H-NMR (CDsOD): § 8,49 (s, 1H), 8,07-7,97 (m, 2H), 7,32-7,23 (m, 1H), 7,11-6,92 (m,
5H), 6,90-6,80 (m, 1H), 6,35 (t, 1H), 3,95-3,80 (m, 2H), 3,27-3,07 (m, 2H), 1,70-1,44
(m, 6H), 1,28-1,08 (m, 2H), 1,06-0,91 (m, 7H).

Vi du 9(45): axit 2-chloro-4-[3-(3,4-diflophenoxy)-5-({[4-hydroxy-4-(3-

pentanyl)-1-piperidinyl]cacbonyl }amino)phenoxy]benzoic
TLC: Rf 0,51 (dichlorometan:metanol = 3:1);
"H-NMR (CDsOD): & 8,52 (s, 1H), 7,92 (d, 1H), 7,31-7,19 (m, 1H), 7,10 (d, 1H), 7,07-
6,95 (m, 4H), 6,92-6,81 (m, 1H), 6,38 (t, 1H), 4,00-3,80 (m, 2H), 3,26-3,08 (m, 2H),
1,73-1,46 (m, 6H), 1,29-1,06 (m, 2H), 1,05-0,90 (m, 7H).

Vi du 9(46): axit 2-{4-[3-(3,4-diflophenoxy)-5-{[(4-hydroxy-4-isobutyl-1-
piperidinyl)cacbonyl]amino } phenoxy]phenyl}-2-metylpropanoic
TLC: Rf 0,32 (dichlorometan:metanol = 10:1);
"H-NMR (CD;OD): & 7,43-7,35 (m, 2H), 7,31-7,16 (m, 1H), 7,04-6,91 (m, 3H), 6,90-
6,86 (m, 1H), 6,86-6,78 (m, 2H), 6,25 (t, 1H), 3,90-3,70 (m, 2H), 3,28-3,14 (m, 2H),
1,95-1,75 (m, 1H) 1,66-1,45 (m, 10H), 1,39 (d, 2H), 0,97 (d, 6H).

Vi du  9(47): axit 4-[3-(3,4-diflophenoxy)-5-{[(4-hydroxy-4-isobutyl-1-

piperidinyl)cacbonyl]amino } phenoxy]-3-flobenzoic
TLC: Rf 0,52 (dichlorometan:metanol = 3:1);
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'H-NMR (CD3OD): & 8,47 (s, 1H), 7,88-7,78 (m, 2H), 7,34-7,09 (m, 2H), 7,05-6,94 (m,
1H), 6,94-6,89 (m, 2H), 6,89-6,79 (m, 1H), 6,33 (t, 1H), 3,86-3,69 (m, 2H), 3,28-3,16
(m, 2H), 1,93-1,72 (m, 1H), 1,67-1,43 (m, 4H), 1,38 (d, 2H), 0,96 (d, 6H).

Vi du 9(48): axit {4-[3-(3,4-diflophenoxy)-5-{[(4-hydroxy-4-isobutyl-1-
piperidinyl)cacbonyl]amino } phenoxy]-2-flophenyl } axetic
TLC: Rf 0,72 (dichlorometan:metanol = 3:1); |
'H-NMR (CD30D): & 8,45 (s, 1H), 7,34-7,15 (m, 2H), 7,05-6,94 (m, 1H), 6,93-6,87 (m,
2H), 6,86-6,73 (m, 3H), 6,30 (t, 1H), 3,88-3,72 (m, 2H), 3,62 (d, 2H), 3,27-3,17 (m, 2H),
1,92-1,75 (m, 1H), 1,67-1,44 (m, 4H), 1,38 (d, 2H), 0,96 (d, 6H).

Vi du 9(49): axit 2-{4-[3-(3,4-diflophenoxy)-5-{[(4-hydroxy-4-isobutyl-1-
piperidinyl)cacbonyl]amino } phenoxy]phenyl } propanoic
TLC: Rf 0,29 (dichlorometan:metanol = 10:1);
'H-NMR (CD;OD): & 8,42 (s, 1H), 7,36-7,29 (m, 2H), 7,29-7,17 (m, 1H), 7,05-6,90 (m,
3H), 6,89-6,78 (m, 3H), 6,25 (t, 1H), 3,87-3,76 (m, 2H) 3,71 (q, 1H), 3,28-3,14 (m, 2H),
1,96-1,76 (m, 1H), 1,66-1,50 (m, 4H), 1,45 (d, 3H), 1,39 (d, 2H), 0,97 (d, 6H).

Vi du 9(50): axit {4-[3-({[4-(2-etylbutyl)-4-hydroxy-1-
piperidinyl]cacbonyl}amino)-5-(4-flophenoxy)phenoxy]|phenoxy }axetic
TLC: Rf 0,29 (chloroform:metanol:etanol = 9:1:0,1);
'H-NMR (CDCls): § 7,01-6,89 (m, 4H), 6,85-6,66 (m, 5SH), 6,58 (m, 1H), 6,18 (m, 1H),
4,37-4,20 (m, 2H), 3,69 (m, 2H), 3,14 (m, 2H), 1,59-1,21 (m, 11H), 0,72-0,87 (m, 6H).

Vi du 9(51): axit 2-{4-[3-(4-flophenoxy)-5-({[4-hydroxy-4-(3-metylbutyl)-1-
piperidinyl]cacbonyl}amino)phenoxy]phenyl}-2-metylpropanoic
TLC: Rf 0,28 (dichlorometan:metanol = 10:1);
'H-NMR (CDCls): & 7,33-7,39 (m, 2H), 6,96-7,06 (m, 6H), 6,78-6,81 (m, 1H), 6,69 (t,
1H), 6,38 (s, 1H), 6,30-6,32 (m, 1H), 3,71-3,77 (m, 2H), 3,20-3,31 (m, 2H), 1,53-1,64
(m, 8H), 1,43-1,53 (m, 4H), 1,19-1,31 (m, 4H), 0,90 (d, 6H).

Vi du 9(52): axit 2-(4-{3-[(4,4-difloxyclohexyl)oxy]-5-({[4-(2-etylbutyl)-4-
hydroxy-1-piperidinyl]cacbonyl }amino)phenoxy } phenyl)-2-metylpropanoic
TLC: Rf 0,45 (chloroform:metanol = 9:1);
'H-NMR (CDCl): § 7,29 (d, 2H), 6,97-6,84 (m, 3H), 6,63 (m, 1H), 6,41 (m, 1H), 6,27
(m, 1H), 4,43 (m, 1H), 3,80-3,63 (m, 2H), 3,32-3,13 (m, 2H), 2,10-1,71 (m, 7H), 1,21-
1,53 (m, 18H), 0,90-0,75 (t, 6H).
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Vi du 9(53): axit 2-{4-[3-({[4-(2-etylbutyl)-4-hydroxy-1-
piperidinyl]cacbonyl}amino)-5-(2-flophenoxy)phenoxy]phenyl}-2-metylpropanoic
TLC: Rf 0,40 (chloroform:metanol = 9:1);

'H-NMR (CDCls): § 7,33 (d, 2H), 7,16-7,03 (m, 3 H), 6,96 (d, 2H), 6,79-6,64 (m, 2H),
6,42 (m, 1H), 6,35-6,23 (m, 1H), 3,70 (m, 2H), 3,32-3,10 (m, 2H), 1,62-1,52 (m, 8H),
1,46-1,20 (m, 4H), 0,93-0,69 (t, 6H).

Vi du 9(54): axit 2-{4-[3-({[4-(2-etylbutyl)-4-hydroxy-1-
piperidinyl]cacbonyl}amino)-5-(2-metylphenoxy)phenoxy]phenyl}-2-etylpropanoic
TLC: Rf 0,45 (chloroform:metanol = 9:1);

'H-NMR (CDCls): & 7,31-7,17 (m, 2H), 7,15-6,98 (m, 2H), 6,95-6,81 (m, 4H), 6,62 (m,
1H), 6,58 (m, 1H), 6,24 (m, 1H), 3,64 (m, 2H), 3,10 (m, 2H), 2,19 (s, 3H), 1,47 (m, 4H),
1,36-1,18 (m, 8H), 0,88-0,73 (t, 6H).

Vi du 9(55): axit 2-{4-[3-{[(4-xyclopentyl-4-hydroxy-1-
piperidinyl)cacbonyl]amino }-5-(4-flophenoxy)phenoxy]phenyl }-2-metylpropanoic
TLC: Rf 0,49 (chloroform:metanol = 9:1);

'H-NMR (CDCl3): & 7,32 (m, 2H), 7,08-6,90 (m, 6H), 6,76 (m, 1H), 6,66 (m, 1H), 6,48
(m, 1H), 6,29 (m, 1H), 3,74 (m, 2H), 3,18 (m, 2H), 2,11 (m, 4H), 1,78 (m, 1H), 1,74-
1,50 (m, 6H), 1,57 (s, 6H), 1,33 (m, 2H).

Vi du 9(56): axit 2-{4-[3-{[(4-xyclohexyl-4-hydroxy-1-
piperidinyl)cacbonyl]amino }-5-(4-flophenoxy)phenoxy]phenyl}-2-metylpropanoic
TLC: Rf 0,33 (chloroform:metanol = 19:1); |
"H-NMR (CDs0D): & 1,00-1,30 (m, 6H), 1,49-1,71 (m, 11H), 1,76-1,86 (m, 4H), 3,10-
3,22 (m, 2H), 3,84-3,96 (m, 2H), 6,19 (t, 1H), 6,78-6,84 (m, 2H), 6,95-7,12 (m, 6H),
7,35-7,41 (m, 2H), 8,36 (brs, 1H).

Vi _du  9(57): axit 2-{3-[3-(4-flophenoxy)-5-{[(4-hydroxy-4-isobutyl-1-
piperidinyl)cacbonyl]amino } phenoxy]phenoxy }-2-metylpropanoic
TLC: Rf 0,35 (dichlorometan:metanol = 10:1);

"H-NMR (CDCl): 6 7,21 (t, 1H), 7,04 (d, 4H), 6,82 (t, 1H), 6,71 (d, 1H), 6,69 (d, 1H),
6,50 (t, 1H), 6,46 (t, 1H), 6,33- 6,29 (m, 2H), 3,74 (s, 2H), 3,36-3,21 (m, 2H), 2,09 (s,
1H), 1,82 (dt, 1H), 1,63-1,55 (m, 10H), 1,40 (d, 2H), 0,96 (d, 6H).

Vi du  9(58): axit 2-{3-[3-(4-flophenoxy)-5-{[(4-hydroxy-4-isobutyl-1-

piperidinyl)cacbonyl]amino } phenoxy]phenyl}-2-metylpropanoic
TLC: Rf 0,41 (dichlorometan:metanol = 10:1);
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'H-NMR (CDCls): & 7,34-7,28 (m, 1H), 7,18-7,10 (m, 2H), 7,05-6,99 (m, 4H), 6,92 (dd,
1H), 6,68-6,65 (m, 1H), 6,60 (t, 1H), 6,40 (s, 1H), 6,35 (t, 1H), 3,77-3,66 (m, 2H), 3,30-
3,17 (m, 2H), 1,83 (dt, 1H), 1,62-1,55 (m, 10H), 1,40 (d, 2H), 0,97 (d, 6H).

Vi du 9(59): axit 2-[4-(3-[(4,4-difloxyclohexyl)oxy]-5-{[(4-hydroxy-4-isobutyl-
1-piperidinyl)cacbonyl]amino } phenoxy)phenyl]-2-metylpropanoic
TLC: Rf 0,38 (dichlorometan:metanol = 10:1);

"H-NMR (CD30D): & 7,41-7,33 (m, 2H), 7,01-6,91 (m, 2H), 6,91-6,84 (m, 1H), 6,63 (t,
1H), 6,25 (t, 1H), 4,54-4,40 (m, 1H), 3,90-3,73 (m, 2H), 3,28-3,16 (m, 2H), 2,19-1,75
(m, 9H), 1,55 (s, 6H), 1,68-1,45 (m, 4H), 1,40 (d, 2H), 0,98 (d, 6H).

Vi du 9(60): axit 2-{3-flo-4-[3-(4-flophenoxy)-5-{[(4-hydroxy-4-isobutyl-1-
piperidinyl)cacbonyl]amino } phenoxy]phenyl}-2-metylpropanoic
TLC: Rf 0,40 (dichlorometan:metanol = 10:1);

'H-NMR (CDsOD): & 7,29-7,22 (m, 1H), 7,22-7,16 (m, 1H), 7,14-6,98 (m, 5H), 6,85-
6,81 (m, 1 H), 6,75 (t, 1H), 6,17 (t, 1H), 3,86-3,71 (m, 2H), 3,29-3,15 (m, 2H), 1,95-
1,73 (m, 1H), 1,55 (s, 6H), 1,64-1,45 (m, 4H), 1,39 (d, 2H), 0,97 (d, 6H).

Vi du  9(61): axit 1-{4-[3-(4-flophenoxy)-5-{[(4-hydroxy-4-isobutyl-1-
piperidinyl)cacbonyl]amino } phenoxy]phenoxy } xyclo-propancarboxylic
TLC: Rf 0,31 (dichlorometan:metanol = 10:1);

'H-NMR (CDCl): & 7,06-6,86 (m, 8H), 6,69 (t, 1H), 6,58 (s, 1H), 6,53 (t, 1H), 6,28 (t,
1H), 3,70 (dt, 2H), 3,26-3,13 (m, 2H), 1,90-1,75 (m, 1H), 1,69-1,62 (m, 2H), 1,61-1,53
(m, 4H), 1,42-1,33 (m, 4H), 0,97 (d, 6H).

Vi du 9(62): N-{3-(4-flophenoxy)-5-[(6-isopropyl-3-pyridinyl)oxy]phenyl}-4-

hydroxy-4-isobutyl-1-piperidincarboxamit
TLC: Rf 0,53 (dichlorometan:metanol = 10:1);
"H-NMR (CDCl): & 8,32 (d, 1H), 7,31-7,27 (m, lH),A7,15 (d, 1H), 7,07-6,98 (m, 4H),
6,80-6,75 (m, 2H), 6,34 (s, 1H), 6,29 (t, 1H), 3,81-3,70 (m, 2H), 3,34-3,23 (m, 2H),
3,12-2,96 (m, 1H), 1,85 (dt, 1H), 1,64-1,59 (m, 4H), 1,42 (d, 2H), 1,30 (d, 6H), 1,07 (s,
1H), 0,98 (d, 6H).

Vi du 9(63): axit 2-{4-[3-{[(4-xyclopentyl-4-hydroxy-1-
piperidinyl)cacbonyl]amino }-5-(4-flophenoxy)phenoxy]phenoxy }-2-metylpropanoic
TLC: Rf 0,13 (dichlorometan:metanol = 10:1);

"H-NMR (CDCls): & 7,37 (s, 1H), 6,99-6,89 (m, 4H), 6,83 (s, 4H),6,77-6,71 (m, 1H),
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6,62-6,56 (m, 1H), 6,19-6,12 (m, 1H), 3,77-3,66 (m, 2H), 3,18-3,02 (m, 2H), 1,83-1,68
(m, 1H), 1,62-1,38 (m, 16H), 1,35-1,23 (m, 2H).

Vi du 9(64): axit 2-{4-[3-{[(4-xyclopentyl-4-hydroxy-1-
piperidinyl)cacbonyl]amino }-5-(4-flophenoxy)phenoxy]-2-flophenyl }-2-

metylpropanoic
TLC: Rf 0,47 (dichlorometan:metanol = 10:1);
'H-NMR (CDCl): § 7,30-7,21 (m, 1H), 7,08-6,97 (m, 4H), 6,84 (t, 1H), 6,81-6,65 (m,
3H), 6,50 (s, 1H), 6,34-6,31 (m, 1H), 3,85-3,74 (m, 2H), 3,30-3,17 (m, 2H), 1,93-1,79
(m, 1H), 1,73-1,49 (m, 16H), 1,42-1,31 (m, 2H).

Vidu 10: 1-flo-3-(4-flophenoxy)-5-nitrobenzen

Du6i m6i truong khi argon va tai nhiét d¢ phong, trong binh bay hoi hinh qua 1é
500mL, 4-flophenol (18,5g) va 1,3-diflo-5-nitrobenzen (25,0g) dugc hoa tan trong DMA
(300mL). Hé phan tmg dugc bd sung véi xeri cacbonat (15,3g) va duge khudy. Hé phan
ing sau d6 dugc lam néng dén 50°C, dugc khudy trong vong 3 gid, sau d6 dugc lam
néng dén 65°C, duoc khudy trong vong 1 gid va tiép tuc duoce 1am néng dén 85°C va
duoc khudy trong vong 1 gid. Dung dich phan tmg duoc cho phép 1am ngudi xudng
nhiét d§ phong, dugc pha loding véi etyl axetat va duoc bd sung véi nude vao 16p hitu
co chiét. Lop c6 nude duoc bd sung vdi etyl axetat vao 16p hitu co chiét. Lép hitu co
duoc gom va dugc rira bang nudce va dung dich natri ¢lorua duge bio hoa va dung mbi
sau d6 dugc chung cat dudi ap suat giam dé thu dugc hop chat cin didu ché (35,0g) 6
ddc tinh vat ly nhu sau.
TLC: Rf 0,83 (hexan:etyl axetat = 5:1);
'H-NMR (CDCl): § 6,98 (dt, J=9,3, 2,3 Hz, 1H), 7,03-7,18 (m, 4H), 7,56 (td, J=2,1, 1,1
Hz, 1H), 7,62 (dt, J=8,1, 2,2 Hz, 1H).

Vidu 11: 1-(4-flophenoxy)-3-(4-iodophenoxy)-5-nitrobenzen

Tai nhiét d6 phong, bd sung 4-iodophenol (44,4g) va hop chit duoc didu ché
trong Vi du 10 (34,9g) dugc hoa tan trong DMA (140mL) va kali phosphat (59,2g) vao
binh ba ¢4 300mL va binh niy dugc lam sach bing khi argon. Dung dich phan tmg duoc
lam néng dén 105°C va dugc khudy trong vong 7 gio. Dung dich phan ung dugc cho
phép 1am ngudi xubng nhiét d6 phong, dugc pha lofing véi etyl axetat va dugc bd sung
v6i nudce vao 16p hitu co chiét. Lép hitu co duoc rira hai 1an véi nudc, hai 14n bing natri
hydroxit IN va bang dung dich natri clorua duoc bio hoa va sau d6 1am kho trén natri

sulphat khan va dung médi dugc chung cat dudi 4p sut giam. Phin con lai thu duoc
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duoc bd sung véi tinh thé mam (5mg) va chit rin dugc két tha dudi 4p suit gidm. Chét
rén dugc bd sung véi hexan (300mL), dugc khudy va duoc giff tai nhiét do phong dé két
tha chit rin. Chéit rin duoc tap hop bang céch loc belmg‘ phéu Kiriyama va duoc rira bang
hexan. Phan con lai thu dugc duoc 1am khé dudi ap suit giam & 60°C dé thu duoc hop
chit can diéu ché (53,1g). Dich loc dugc dua dén phép sic ky silica gel cot
(hexan:MTBE = 99:1 — 95:5) dé thu duoc chit ddu mau vang nhat. Su tai két tinh duoc
tién hanh véi dung méi duoc trén cua hexan va MTBE, va hop chét cin diéu ché (14,4g)
thu duoc sau khi loc bing phéu Kiriyama va rira bang hexan. Hop chét can diéu ché c6
dac tinh vat ly nhu sau thu dugc & luong tdng bang 67,5g.
TLC: Rf 0,31 (hexan:etyl axetat = 10:1);
'H-NMR (CDCl): & 6,81-6,87 (m, 2H), 6,91 (dd, J=2,1 Hz, 1H), 7,02-7,14 (m, 4H),
7,42-7,45 (m, 2H), 7,68-7,73 (m, 2H).

Vi du 12: Metyl "~ 1-{4-[3-(4-bromophenoxy)-5-
nitrophenoxy|phenyl}xyclopropancarboxylat

Duéi moi truong khi argon va tai nhiét d6 phong, bd sung lan luot liti clorua
(37,6mg) va chlorotrimetylsilane (TMSCI) (11,3 pL) vao dung dich cia kém (87mg)
trong dimetoxyetan (DME) (1,0mL) trong binh ba ¢6 100mL. Hon hop duoc 1am néng
dén 75°C, duoc bd sung ting giot v&i metyl 1-bromoxyclopropan carboxylat va tiép tuc
duoc khudy tai 75°C trong vong 2 gio' (dung dich nay duoc dé cap dén nhu dung dich 1).
Duéi mdi truong khi argon va tai nhiét do phong, N-metyl-2-pyrrolidon (NMP) (1,0mL)
dugc bd sung, duoc khir khi va duoc nap argon. Bis(tri-tert-butylphosphin)paladi (0)
(Pd(t-BusP)2) (23mg) duoc bd sung vao, dugc khudy trong vong 10 phit trude khi bd
sung hop chat dugc diéu ché trong Vi du 11 (200mg). Hon hop duoc 1am néng dén 95°C
va dung dich 1 duogc diéu ché nhu néu trén day duoc bd sung tung giot trong vong 30
phut. Hn hop con dugc khudy tai 95°C trong vong 1,5 gid. Dung dich phan tng duoc
cho phép lam ngudi, dugc pha lodng véi etyl axetat va dugc loc bﬁng xelit. Dich loc
duoc rua bf?mg nudc va dung dich natri clorua dugc bdo hoa va lam kho trén natri
sulphat khan va dung méi dugc chung cit dudi ap suit giam. Chat rin duogc loc, phan
con lai thu duge duoe tinh ché bang phép sic ky silica gel (hexan:etyl axetat = 90:10 —
80:20 — 50:50 — 0:100) d& thu duoc hop chit can didu ché (143mg) c6 dic tinh vat Iy
nhu sau.

TLC: Rf 0,42 (hexan:etyl axetat = 4:1).
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Vi du 13: axit 1-{4-[3-(4-flophenoxy)-5-({[4-hydroxy-4-(3-pentanyl)-1-
piperidinyl]cacbonyl}amino)phenoxy]phenyl}xyclopropancarboxylic
[C 16]

H3C

HsC
H
N\"/N o
aeae!
3
o
o
O
Hop chit can diéu ché (12,0g) c6 dic tinh vt ly nhu sau thu dugc bang céach tién
hanh quy trinh v6i muc dich tuong ty nhu Vidu 6 - Vidu7 — Vidu 8 — Vidu 9 st
dung hop chét dugc didu ché trong Vi du 12 (22,4g), 2,2,2-trichloroetyl chloroformat va
4-(2-etylbutyl)-4-piperidinol & vi tri cua 4-isobutyl-4-piperidinol.
TLC: Rf 0,32 (chloroform:etanol = 20:1);
'H-NMR (CDCls): § 7,30-7,25 (m, 2H), 7,05-6,97 (m, 3H), 6,96-6,90 (m, 2H), 6,88 (t,
1H), 6,65 (t, 1H), 6,30 (t, 1H), 3,81 (m, 2H), 3,25-3,09 (m, 2H), 1,69-1,43 (m, 8H),

1,23-1,10 (m, SH), 1,07-0,88 (m, 7H).
Vi du 13(1) to 13(8)

Hop chit ctia Vi du sau thu duoc bing cach tién hanh quy trinh v6i muc dich
tuong tu nhu Vi du 10 - Vi du 11 — Vi du 12 — Vi du 13 sir dung 1,3-diflo-5-
nitrobenzen; 4-iodophenol hoic din xuit phenol tuong tmg thay cho né; 4-flophenol
hodc din xuit phenol tuong tmg thay cho n6; 2,2,2-trichloroetyl chloroformat; metyl 1-
bromoxyclopropan carboxylat hodc bromua tuong ing thay cho né; va 4-isobutyl-4-
piperidinol hodc din xuét piperidin twong tmg thay cho né.

Vi du 13(1): axit 1-{4-[3-({[4-(2-etylbutyl)-4-hydroxy-1-
piperidinyl]cacbonyl}amino)-5-(4-flophenoxy)phenoxy]phenyl}xyclopropancarboxylic
TLC: Rf 0,30 (dichlorometan:metanol = 10:1);

"H-NMR (CDCls): § 7,29-7,32 (m, 2H), 7,01 (d, 4H), 6,88-6,97 (m, 3H), 6,55-6,61 (m,
1H), 6,31-6,32 (m, 1H), 3,74 (d, 2H), 3,13-3,20 (m, 2H), 1,51-1,58 (m, 4H), 1,40-1,45
(m, 2H), 1,27-1,39 (m, 7H), 0,97 (m, 2H), 0,84 (t, 6H).
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Vi du 13(2): axit 1-{4-[3-(4-flophenoxy)-5-{[(4-hydroxy-4-isobutyl-1-
piperidinyl)cacbonyl]amino } phenoxy]phenyl} xyclo-propancarboxylic
TLC: Rf 0,16 (dichlorometan:metanol = 10:1);
'H-NMR (CDCl): & 7,24-7,29 (m, 2H), 6,95-7,02 (m, 4H), 6,91 (d, 2H), 6,85 (t, 1H),
6,60 (t, 1H), 6,27 (t, 1H), 3,62-3,75 (m, 2H), 3,13-3,27 (m, 2H), 1,79 (dquin, 1H), 1,39-
1,64 (m, 6H), 1,34 (d, 2H), 1,06-1,13 (m, 2H), 0,92 (d, 6H).

Vi du 13(3): axit 1-{4-[3-(3,4-diflophenoxy)-5-{[(4-hydroxy-4-isobutyl-1-
piperidinyl)cacbonyl]amino } phenoxy]-phenyl } xyclopropancarboxylic
TLC: Rf 0,47 (etyl axetat:metanol = 10:1);
'H-NMR (CDCL): & 7,39-7,30 (m, 2H), 7,31-7,16 (m, 1H), 7,04-6,92 (m, 3H), 6,88 (t,
1H), 6,86-6,81 (m, 2H), 6,26 (t, 1H), 3,90-3,75 (m, 2H), 3,28-3,16 (m, 2H), 1,95-1,75
(m, 1H), 1,67-1,45 (m, 6H), 1,39 (d, 2H), 1,22-1,13 (m, 2H), 0,97 (d, 6H).

Vi du 13(4): axit 1-{4-[3-(4-flophenoxy)-5-({[4-(4-flophenyl)-4-hydroxy-1-
piperidinyl]cacbonyl}amino)phenoxy]-phenyl} xyclopropancarboxylic
TLC: Rf 0,38 (chloroform:metanol = 9:1);
'H-NMR (CD3OD): § 7,43-7,57 (m, 2H), 7,28-7,39 (m, 2H), 6,91-7,16 (m, 8H), 6,86 (t,
1H), 6,77-6,84 (m, 1H), 6,22 (t, 1H), 4,00 (d, 2H), 3,25-3,41 (m, 2H), 1,88-2,07 (m, 2H),
1,71 (d, 2H), 1,48-1,63 (m, 2H), 1,07-1,24 (m, 2H).

Vi du 13(5): axit 1-{4-[3-(2,4-diflophenoxy)-5-{[(4-hydroxy-4-isobutyl-1-
piperidinyl)cacbonyl]amino } phenoxy]-phenyl} xyclopropancarboxylic
TLC: Rf 0,62 (chloroform:metanol:etanol = 9:1:0,1);
'H-NMR (CDCls): & 7,35-7,22 (m, 2H), 7,10 (td, 1H), 6,99-6,81 (m, SH), 6,62 (t, 1H),
6,28 (t, 1H), 3,72 (m, 2H), 3,30-3,16 (m, 2H), 1,90-1,70 (m, 1H), 1,67-1,44 (m, 6H),
1,38 (d, 2H), 1,15-1,07 (m, 2H), 0,95 (d, 6H).

Vi du 13(6): Axit 1-{2-flo-4-[3-(4-flophenoxy)-5-{[(4-hydroxy-4-isobutyl-1-
piperidinyl)cacbonyl]amino } phenoxy]-phenyl } xyclopropancarboxylic
TLC: Rf 0,32 (dichlorometan:metanol = 10:1);
'H-NMR (CDCls): & 7,11-7,20 (m, 1H), 6,95-7,07 (m, 4H), 6,88 (t, 1H), 6,60-6,74 (m,
3H), 6,28 (t, 1H), 3,63-3,76 (m, 2H), 3,12-3,27 (m, 2H), 1,73-1,86 (m, 1H), 1,49-1,65
(m, 6H), 1,36 (d, 2H), 1,06-1,14 (m, 2H), 0,93 (d, 6H).

Vi du 13(7): Axit 1-{4-[3-{[(4-xyclopentyl-4-hydroxy-1-
piperidinyl)cacbonyl]amino }-5-(4-flophenoxy)phenoxy]-

phenoxy }xyclopropancarboxylic
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TLC: Rf 0,15 (dichlorometan:metanol = 10:1);
'H-NMR (CDCls): § 7,07-6,84 (m, 8H), 6,73 (s, 1H), 6,60-6,50 (m, 2H), 6,28 (t, 1H),
3,80-3,69 (m, 2H), 3,24-3,10 (m, 2H), 1,91-1,76 (m, 1H), 1,70-1,47 (m, 12H), 1,41-1,31
(m, 4H).

Vi du 13(8): axit 1-{3-[3-(4-flophenoxy)-5-{[(4-hydroxy-4-isobutyl-1-

piperidinyl)cacbonyl]amino } phenoxy]-phenoxy } xyclopropancarboxylic
TLC: Rf 0,16 (dichlorometan:metanol = 10:1);
'H-NMR (CDCl): & 7,26-7,21 (m, 1H), 7,07-7,01 (m, 4H), 6,77-6,64 (m, 4H), 6,48-
6,43 (m, 1H), 6,40-6,33 (m, 1H), 6,33-6,24 (m, 1H), 3,79-3,66 (m, 2H), 3,35-3,20 (m,
2H), 1,82 (dt, 1H), 1,63-1,51 (m, 6H), 1,39 (d, 2H), 1,33-1,25 (m, 2H), 0,96 (d, 6H).

Vi du 14: N-[3-(4-carbamoylphenoxy)-5-(4-flophenoxy)phenyl]-4-(2-etylbutyl)-
4-hydroxy-1-piperidincarboxamit
[C17]

H3;C

s OH

HyC

H
Yy’

\Q/ F

0
\©\"/NH2

0

Hop chit can diéu ché c6 dic tinh vat 1y nhu sau thu dugc bing cach tién hanh
quy trinh v6i muc dich tuong tu nhu Vidu 10 > Vidu 11 > Vidu 6 — Vidu 7 —» Vi
du 8 st dung 1,3-diflo-5-nitrobenzen; din xuét phenol tuong Ung & vi tri cla 4-
iodophenol; 4-flophenol; 2,2,2-trichloroetyl chloroformat; va 4-(2-etylbutyl)-4-
piperidinol & vi tri cuia 4-isobutyl-4-piperidinol.
TLC: Rf 0,59 (etyl axetat);
"H-NMR (CDCl): & 7,74 (d, 2 H), 6,99-7,08 (m, 6H), 6,79 (s, 1H), 6,83 (s, 1H), 6,62 (s,
1H), 6,33 (t, 1H), 3,76 (d, 2H), 3,11-3,36 (m, 2H), 1,25-1,62 (m, 11H), 1,15 (s, 1H),
0,78-0,94 (m, 6H).

Vi du 14(1) dén 14(30)

Hop chét ctia Vi du sau thu dugc bing cach tién hanh quy trinh véi muc dich
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twong tu nhu Vi du 10 - Vidu 11 - Vidu 6 - Vidu 7 — Vi du 8 sir dung 1,3-diflo-
S-nitrobenzen; dan xuat phenol tuong Ung & vi tri ciia 4-iodophenol; 4-flophenol hodc
dan xuat phenol tuong tng thay cho né; 2,2,2-trichloroetyl chloroformat; va dan xut
piperidin tuong Umg & vi tri cia 4-isobutyl-4-piperidinol.

Vi du 14(1): 4-(2-etylbutyl)-N-{3-(4-flophenoxy)-5-[4-
(metylsulphonyl)phenoxy]phenyl}-4-hydroxy-1-piperidincarboxamit
TLC: Rf 0,34 (dichlorometan:metanol = 30:1);
'H-NMR (CDCls): & 7,79-7,94 (m, 2H), 6,90-7,17 (m, 7H), 6,77 (t, 1H), 6,42 (s, 1H),
6,29-6,39 (m, 1H), 3,77 (d, 2H), 3,18-3,38 (m, 2H), 3,04 (s, 3H), 1,19-1,66 (m, 11H),
1,06 (s, 1H), 0,75-0,92 (m, 6H). ‘

Vi du 14(2): 5-[3-({[4-(2-etylbutyl)-4-hydroxy-1-piperidinyl]cacbonyl }amino)-
5-(4-flophenoxy)phenoxy]-2-pyridincarboxamit
TLC: Rf 0,31 (dichlorometan:metanol = 10:1);
'H-NMR (CDCls): & 8,30 (d, 1H), 8,14 (d, 1H), 7,68 (d, 1H), 7,38 (dd, 1H), 7,11-6,91
(m, 5H), 6,77 (t, 1H), 6,45 (s, 1H), 6,34 (t, 1H) 5,52 (br. s., 1H), 3,85-3,72 (m, 2H),
3,40-3,18 (m, 2H), 1,69-1,52 (m, 4H), 1,47-1,20 (m, 7H), 1,06 (s, 1H), 0,85 (t, 6H).

Vi du 14(3): N-[3-(4-carbamoylphenoxy)-5-(4-flophenoxy)phenyl]-4-(4-
chlorophenyl)-4-hydroxy-1-piperidincarboxamit
TLC: Rf 0,41 (dichlorometan:metanol = 9:1);
'H-NMR (CDCI3+CD3sOD): § 7,78 (m, 2H), 7,41-7,29 (m, 6H), 7,06-7,01 (m, 4H), 6,88-
6,82 (m, 2H), 6,33 (t, 1H), 3,94 (m, 2H), 3,33 (m, 2H), 1,95 (m, 2H), 1,72 (m, 2H).

Vi du 14(4): N-[3-(4-carbamoylphenoxy)-5-(4-flophenoxy)phenyl]-4-(4-

flophenyl)-4-hydroxy-1-piperidincarboxamit
TLC: Rf 0,39 (chloroform:metanol = 9:1);
'H-NMR (CDCl5+CDsOD): § 7,78 (m, 2H), 7,45-7,40 (m, 4H), 7,06-6,85 (m, 7H), 6,89-
6,84 (m, 2H), 6,33 (t, 1H), 3,94 (m, 2H), 3,33 (m, 2H), 1,95 (m, 2H), 1,72 (m, 2H).

Vi du 14(5): 4-(2-etylbutyl)-N-{3-(4-flophenoxy)-5-[(3-metyl-4-
pyridinyl)oxy]phenyl}-4-hydroxy-1-piperidincarboxamit
TLC: Rf 0,45 (etyl axetat:metanol = 20:1);
"H-NMR (CDCl5): & 8,36 (br. s., 1H), 8,28 (d, 1H), 7,09-6,95 (m, 4H), 6,91 (t, 1H), 6,80
(t, 1H), 6,67 (d, 1H), 6,46 (s, 1H), 6,32 (t, 1H) 3,87-3,72 (m, 2H), 3,36-3,16 (m, 2H),
2,26 (s, 3H) 1,79-1,46 (m, 4H), 1,46-1,21 (m, 7H) 1,11 (br. s., 1H), 0,85 (t, 6H).
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Vi du 14(6): N-{3-[(2,6-dimetyl-3-pyridinyl)oxy]-5-(4-flophenoxy)phenyl }-4-(2-
etylbutyl)-4-hydroxy-1-piperidincarboxamit
TLC: Rf 0,17 (hexan:etyl axetat = 3:7);
"H-NMR (CDCl): & 7,16 (d, 1H), 7,09-6,92 (m, 5H), 6,72 (t, 1H), 6,63 (t, 1H), 6,35 (s,
1H), 6,20 (t, 1H), 3,83-3,70 (m, 2H), 3,35-3,17 (m, 2Hj, 2,51 (s, 3H), 2,42 (s, 3H), 1,67-
1,55 (m, 4H), 1,44-1,27 (m, 7H), 1,04 (s, 1H), 0,85 (t, 6H).
Vi du 14(7): 4-(2-etylbutyl)-N-[3-(4-flophenoxy)-5-(4-
sulphamoylphenoxy)phenyl]-4-hydroxy-1-piperidincarboxamit
TLC: Rf 0,36 (hexan:etyl axetat = 2:1);
"H-NMR (DMSO-de): & 8,57 (s, 1H), 7,81 (d, 2H), 7,31 (s, 2H), 7,27-7,09 (m, 6H), 7,05
(dd, 1H), 6,99 (dd, 1H), 6,30 (dd, 1H), 4,08 (s, 1H), 3,74-3,69 (m, 2H), 3,11-3,03 (m,
2H), 1,46-1,24 (m, 11H), 0,78 (t, 6H).
Vi du 14(8): 4-(4-bromophenyl)-N-[3-(4-flophenoxy)-5-(4-
sulphamoylphenoxy)phenyl]-4-hydroxy-1-piperidincarboxamit
TLC: Rf 0,27 (hexan:etyl axetat = 1:2);
"H-NMR (DMSO-ds): & 8,64 (s, 1H), 7,82 (d, 2H), 7,48 (d, 2H), 7,41 (d, 2H), 7,32 (s,
2H), 7,27-7,10 (m, 6H), 7,08 (dd, 1H), 7,02 (dd, 1H), 6,32 (dd, 1H), 5,18 (s, 1H), 3,98-
3,94 (m, 2H), 3,18-3,10 (m, 2H), 1,83-1,76 (m, 2H), 1,58-1,53 (m, 2H).
Vi du 14(9): 4-(4-bromophenyl)-N-{3-(4-flophenoxy)-5-[4-
(metylsulphonyl)phenoxy]phenyl}-4-hydroxy-1-piperidincarboxamit
TLC: Rf 0,35 (hexan:etyl axetat = 1:2);
'"H-NMR (CDCl): & 7,87 (d, 2H), 7,48 (d, 2H), 7,33 (d, 2H), 7,11 (d, 2H), 7,05-7,01 (m,
4H), 6,97 (dd, 1H), 6,79 (dd, 1H), 6,50 (brs, 1H), 6,36 (dd, 1H), 3,96-3,92 (m, 2H),
3,42-3,34 (m, 2H), 3,04 (s, 3H), 2,06-1,95 (m, 2H), 1,79-1,75 (m, 2H), 1,66 (brs, 1H).
Vi du 14(10): N-{3-(4-flophenoxy)-5-[4-(metylsulphonyl)phenoxy]phenyl}-4-
hydroxy-4-[4-(triflometyl)phenyl]-1-piperidincarboxamit
TLC: Rf 0,35 (hexan:etyl axetat = 1:2);
"H-NMR (CDCl): 6 7,87 (d, 2H), 7,63 (d, 2H), 7,58 (d, 2H), 7,11 (d, 2H), 7,07-7,01 (m,
4H), 6,97 (dd, 1H), 6,79 (dd, 1H), 6,48 (brs, 1H), 6,37 (dd, 1H), 3,99-3,95 (m, 2H),
3,45-3,37 (m, 2H), 3,05 (s, 3H), 2,11-2,01 (m, 2H), 1,82-1,77 (m, 2H), 1,71 (brs, 1H).
Vi du 14(11): N-[3-(4-carbamoyl-3-metylphenoxy)-5-(4-flophenoxy)phenyl]-4-
(2-etylbutyl)-4-hydroxy-1-piperidincarboxamit
TLC: Rf 0,15 (hexan:etyl axetat = 3:7);
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'H-NMR (CDCl3): § 7,40 (d, 1H), 7,09-6,95 (m, 4H), 6,86 (d, 1H), 6,83-6,77 (m, 2H),
6,73 (t, 1H), 6,54 (s, 1H), 6,32 (t, 1H), 5,95 (br. s., 1H), 5,60 (br. s., 1H), 3,83-3,70 (m,
2H), 3,33-3,09 (m, 2H), 2,46 (s, 3 H) 1,64-1,45 (m, 4H), 1,43-1,26 (m, 7H), 1,12 (s, 1H),
0,84 (t, 6H).

Vi du 14(12): N-[3-(2-carbamoylphenoxy)-5-(4-flophenoxy)phenyl]-4-(2-
etylbutyl)-4-hydroxy-1-piperidincarboxamit
TLC: Rf 0,20 (hexan:etyl axetat = 3:7);
'H-NMR (CDCls): & 8,20 (dd, 1H), 7,48-7,37 (m, 2H), 7,21 (t, 1H), 7,08-6,96 (m, 4H),
6,93 (d, 1H), 6,87 (t, 1H), 6,79 (t, 1H), 6,41 (s, 1H), 6,33 (t, 1H), 5,73 (br. s., 1H), 3,83-
3,72 (m, 2H), 3,34-3,15 (m, 2H), 1,66-1,50 (m, 4H), 1,44-1,29 (m, 7H), 1,06 (s, 1H),
0,85 (t, 6H).

Vi du 14(13): N-[3-(4-carbamoylphenoxy)-5-(4-flophenoxy)phenyl]-4-hydroxy-
4-(3-pentanyl)-1-piperidincarboxamit
TLC: Rf 0,37 (chloroform:metanol = 9:1);
'H-NMR (CDCI+CD30D): & 7,74 (m, 2H), 7,10-6,84 (m, 6H), 6,84 (m, 1H), 6,79 (m,
1H), 6,69 (m, 1H), 6,33 (t, 1H), 3,81 (m, 2H), 3,19 (m, 2H), 1,80-1,40 (m, 5H), 1,20-
1,08 (m, 4H), 0,94 (t, 6H).

Vi du 14(14): N-[3-(4-carbamoylphenoxy)-5-(4-flophenoxy)phenyl]-4-hydroxy-
4-phenyl-1-piperidincarboxamit
TLC: Rf 0,35 (dichlorometan:metanol = 10:1);
'H-NMR (DMSO-de): & 8,61 (s, 1H), 7,90 (d, 3H), 7,45 (d, 2H), 7,32-7,05 (m, 11H),
7,00 (dd, 1H), 6,27 (dd, 1H), 5,05 (s, 1H), 3,97-3,93 (m, 2H), 3,19-3,11 (m, 2H), 1,85-
1,78 (m, 2H), 1,60-1,55 (m, 2H).

Vi du 14(15): N-[3-(4-flophenoxy)-5-(4-sulphamoylphenoxy)phenyl]-4-(4-
flophenyl)-4-hydroxy-1-piperidincarboxamit
TLC: Rf 0,38 (hexan:etyl axetat = 1:2);
'"H-NMR (CDCls): & 7,87 (d, 2H), 7,44 (d, 2H), 7,41 (d, 2H), 7,09-7,01 (m, 6H), 6,94
(dd, 1H), 6,77 (dd, 1H), 6,45 (brs, 1H), 6,36 (dd, 1H), 4,77 (brs, 2H), 3,95-3,92 (m, 2H),
3,44-3,35 (m, 2H), 2,07-1,97 (m, 2H), 1,82-1,78 (m, 2H).

Vi du 14(16): N-{3-(4-flophenoxy)-5-[4-(metylsulphonyl)phenoxy|phenyl}-4-(4-
flophenyl)-4-hydroxy-1-piperidincarboxamit
TLC: Rf 0,38 (hexan:etyl axetat = 1:2);
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'H-NMR (CDCls): & 7,87 (d, 2H), 7,43 (dd, 2H), 7,12 (d, 2H), 7,09-7,01 (m, 6H), 6,98
(dd, 1H), 6,79 (dd, 1H), 6,45 (brs, 1H), 6,36 (dd, 1H), 3,97-3,92 (m, 2H), 3,45-3,36 (m,
2H), 3,05 (s, 3H), 2,08-1,98 (m, 2H), 1,83-1,79 (m, 2H).
Vi du 14(17): N-[3-(4-carbamoylphenoxy)-5-(4-flophenoxy)phenyl]-4-(3-
flophenyl)-4-hydroxy-1-piperidincarboxamit
TLC: Rf 0,53 (etyl axetat);
'"H-NMR (CDCls): § 7,87-7,71 (m, 2H), 7,40-7,30 (m, 1H), 7,23-7,13 (m, 2H), 7,09-
6,91 (m, 7H), 6,86 (t, 1H), 6,81 (t, 1H), 6,42 (s, 1H) 6,36 (t, 1H) 6,20-5,40 (m, 2H),
4,02-3,91 (m, 2H), 3,47-3,33 (m, 2H) 2,12-1,92 (m, 2H) 1,85-1,75 (m, 2H), 1,60 (s, 1H).
Vi du 14(18): N-[3-(4-carbamoyl-2-chlorophenoxy)-5-(4-flophenoxy)phenyl]-4-
(2-etylbutyl)-4-hydroxy-1-piperidincarboxamit
TLC: Rf 0,67 (chloroform:metanol = 9:1);
'H-NMR (CDsOD): & 8,02 (d, 1H), 7,79 (m, 1H), 7,18-7,00 (m, 5H), 6,85 (m, 2H), 6,23
(t, 1H), 3,82 (m, 2H), 3,20 (m, 2H), 1,64-1,42 (m, IIH), 0,86 (t, 6H).
Vi du 14(19): N-[3-(4-carbamoylphenoxy)-5-(4-flophenoxy)phenyl]-4-(3,3-

dimetyl-1-butyn-1-yl)-4-hydroxy-1-piperidincarboxamit
TLC: Rf 0,49 (chloroform:metanol = 9:1);
'H-NMR (CDCls): & 7,76 (d, 2H), 6,93-7,12 (m, 6H), 6,81-6,85 (m, 1H), 6,78 (t, 1H),
6,44 (br. s., 1H), 6,35 (t, 1H), 5,77 (br. s, 2H), 3,63-3,84 (m, 2H), 3,27 (ddd, 2H), 2,01 (s,
1H), 1,63-1,94 (m, 4H), 1,21 (s, 9H).

Vi du 14(20): N-[3-(4-carbamoylphenoxy)-5-(4-flophenoxy)phenyl]-4-hydroxy-
4-isopropyl-1-piperidincarboxamit
TLC: Rf 0,39 (dichlorometan:metanol = 10:1);
'H-NMR (DMSO-ds): & 8,54 (s, 1H), 7,92 (brs, 1H), 7,89 (d, 2H), 7,30 (brs, 1H), 7,23 (t,
2H), 7,13-7,04 (m, 4H), 7,02 (dd, 1H), 6,98 (dd, 1H), 6,26 (dd, 1H), 4,00 (s, 1H), 3,84-
3,80 (m, 2H), 3,04-2,95 (m, 2H), 1,49-1,27 (m, 5H), 0,81 (d, 6H).

Vi du 14(21): N-[3-(4-carbamoyl-3-chlorophenoxy)-5-(4-flophenoxy)phenyl]-4-
(2-etylbutyl)-4-hydroxy-1-piperidincarboxamit
TLC: Rf 0,54 (chloroform:metanol = 9:1);
'"H-NMR (CDCls): & 7,74 (m, 2H), 7,10-6,80 (m, 8H), 6,58-6,30 (m, 3H), 5,78 (m, 1H),
3,76 (m, 2H), 3,28 (m, 2H), 1,70-1,20 (m, 11H), 1,04 (s, 1H), 0,85 (t, 6H).

Vi  du  14(22): N-[3-(4-carbamoylphenoxy)-5-(4-flophenoxy)phenyl]-4-
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xycloheptyl-4-hydroxy-1-piperidincarboxamit
TLC: Rf 0,27 (etyl axetat);
"H-NMR (CDCls): 8 7,77 (d, 2H), 6,96-7,09 (m, 6H), 6,85 (t, 1H), 6,79 (t, 1H), 6,44 (s,
1H), 6,34 (t, 1H) 6,04 (br. s., 1H), 5,52 (br. s., 1H), 3,73-3,87 (m, 2H), 3,22 (td, 2H)
1,16-1,88 (m, 17H), 1,07 (s, 1H).

Vi du 14(23): N-[3-(4-carbamoylphenoxy)-5-(4-flophenoxy)phenyl]-4-(2-etyl-1-
buten-1-yl)-4-hydroxy-1-piperidincarboxamit
TLC: Rf 0,48 (chloroform:metanol = 9:1);
"H-NMR (CDCls): & 7,75 (d, 2H), 6,93-7,18 (m, 6H), 6,70-6,93 (m, 2H), 6,55 (s, 1H),
6,33 (s, 1H), 5,77 (br. d, 2H), 5,17 (s, 1H), 3,62 (d, 2H) 3,18-3,52 (m, 2H), 2,36 (q, 2H),
2,01 (q, 2H), 1,46-1,88 (m, 4H), 1,31-1,46 (m, 1H), 0,99 (q, 6H).

Vi du 14(24): 4-(2-etylbutyl)-N-{3-(4-flophenoxy)-5-[4-
(metylsulphamoyl)phenoxy]phenyl}-4-hydroxy-1-piperidincarboxamit
TLC: Rf 0,38 (hexan:etyl axetat = 3:7);
'"H-NMR (CDCl3): § 7,83-7,71 (m, 2H), 7,12-6,96 (m, 6H), 6,93 (t, 1H), 6,78 (t, 1H),
6,47 (s, 1H), 6,34 (t, 1H), 4,36 (q, 1H), 3,85-3,65 (m, 2H), 3,38-3,09 (m, 2H), 2,66 (d,
3H), 1,69-1,49 (m, 4H), 1,42-1,29 (m, 7H), 1,08 (s, 1H), 0,85 (t, 6H).

Vi du 14(25): N-{3-[4-(dimetylsulphamoyl)phenoxy]-5-(4-flophenoxy)phenyl}-
4-(2-etylbutyl)-4-hydroxy-1-piperidincarboxamit
TLC: Rf 0,46 (hexan:etyl axetat = 3:7);
'"H-NMR (CDCls): § 7,77-7,66 (m, 2H), 7,12-6,98 (m, 6H), 6,95 (t, 1H), 6,79 (t, 1H),
6,41 (s, 1H), 6,34 (t, 1H), 3,85-3,70 (m, 2H), 3,36-3,19 (m, 2H), 2,70 (s, 6H), 1,68-1,50
(m, 4H), 1,44-1,28 (m, 7H), 1,04 (s, 1H), 0,85 (t, 6H).

Vi du 14(26): 4-(2-etylbutyl)-N-{3-[2-flo-4-(metylsulphonyl)phenoxy]-5-(4-
flophenoxy)phenyl}-4-hydroxy-1-piperidincarboxamit
TLC: Rf 0,60 (chloroform:metanol = 9:1);
"H-NMR (CDCl3): 8 7,74 (m, 1H), 7,66 (m, 1H), 7,14 (t, 1H), 7,10-6,98 (m, SH), 6,76 (t,
1H), 6,47 (m, 1H), 6,34 (t, 1H), 3,78 (m, 2H), 3,28 (m, 2H), 3,07 (s, 3H), 1,66-1,20 (m,
11H), 1,07 (s, 1H), 0,85 (t, 6H). |

Vi du 14(27): 4-(2-etylbutyl)-N-{3-(4-flophenoxy)-5-[3-hydroxy-4-
(metylsulphonyl)phenoxy]phenyl}-4-hydroxy-1-piperidincarboxamit
TLC: Rf 0,39 (dichlorometan:metanol = 10:1);
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'H-NMR (CDCl): & 7,58 (d, 1H), 6,89-7,07 (m, 5H), 6,82(br. s., 1H), 6,39-6,63 (m, 3H),
6,30 (br. s., 1H), 3,78 (d, 2H), 3,18-3,36 (m, 2H), 3,03 (br. s., 3H), 1,55-1,63 (m, 4H),
1,30-1,42 (m, 6H), 0,85 (t, 6H).

Vi du 14(28): N-[3-(4-carbamoyl-3-hydroxyphenoxy)-5-(4-flophenoxy)phenyl]-
4-(2-etylbutyl)-4-hydroxy-1-piperidincarboxamit
TLC: Rf 0,16 (hexan:etyl axetat = 2:3);
'H-NMR (CDCls): 6 7,30 (d, 1H), 7,15 (dd, 1H), 6,93-7,08 (m, 5H), 6,80-6,83 (m, 1H),
6,49 (t, 1H), 6,42 (s, 1H), 6,26-6,31 (m, 1H), 3,71-3,80 (m, 2H), 3,18-3,33 (m, 2H),
1,54-1,61 (m, 4H), 1,29-1,43 (m, 7H), 0,85 (t, 6H).

Vi du 14(29): 4-(2-etylbutyl)-N-{3-[4-(etylsulphonyl)phenoxy]-5-(4-

flophenoxy)phenyl}-4-hydroxy-1-piperidincarboxamit
TLC: Rf 0,29 (hexan:etyl axetat = 2:3);
'H-NMR (CDCls): 7,83 (dd, 2H), 7,10 (dd, 2 H), 7,01-7,05 (m, 4H), 6,95-6,97 (m, 1H),
6,76-6,79 (m, 1H), 6,37 (s, 1H), 6,33-6,36 (m, 1H), 3,77 (dt, 2H), 3,21-3,34 (m, 2H),
3,10 (q, 2H), 1,57-1,65 (m, 4H), 1,32-1,44 (m, 7H), 1,24-1,32 (m, 3H), 1,02 (s, 1H),
0,85 (t, 6H).

Vi du 14(30): 4-(2-etylbutyl)-N-{3-(4-flophenoxy)-5-[4-
(metylcarbamoyl)phenoxy]phenyl}-4-hydroxy-1-piperidincarboxamit
TLC: Rf 0,20 (hexan:etyl axetat = 3:7);
'H-NMR (CDCls): & 7,83-7,58 (m, 2H), 7,10-6,93 (m, 6H), 6,80 (d, 2H), 6,37 (s, 1H),
6,33 (t, 1H), 6,07 (br. s., 1H), 3,85-3,70 (m, 2H), 3,39-3,14 (m, 2H), 3,00 (d, 3H), 1,62-
1,55 (m, 4H), 1,44-1,28 (m, 7H), 1,03 (s, 1H), 0,86 (t, 6H).

Vi du 15: 4-(2-etylbutyl)-N-[3-(4-flophenoxy)-5-{4-[(tetrahydro-2H-pyran-2-

yloxy)carbamoyl]phenoxy } phenyl]-4-hydroxy- 1-piperidincarboxamit
[C 18]
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Hop chét duge didu ché trong Vi du 9(1) (20mg) dugc hoa tan trong DMF (200
uL), duoc bd sung O-(tetrahydro-2H-pyran-2-yl)hydroxylamin (4,2mg), 1-etyl-3-(3-
dimetylaminopropyl)carbodiimit hydroclorua (EDC) (19mg) va 1-hydroxybenzotriazol
monohydrat (HOBt) (15mg) va dugc khudy tai nhiét dé phong trong vong 24 gi¢. Dung
dich phan ung duoc pha lodng véi etyl axetat va duge bd sung véi nude va 16p c6 nude
duoc chiét béng MTBE. Lép hitu co duge gom, dugc rira béng nudce, dung dich natri
hydro cacbonat bdo hoa c6 nudc va dung dich amoni clorua bdo hoa c6 nuéc va sau dé
dugc ¢6 dic. Phan con lai thu duoc dugc tinh ché bé‘mg phép sic ky silica gel cot
(dichlorometan:metanol = 20:1) dé thu duoc hop chit cin didu ché (19,6mg) c6 dac tinh
vat ly nhu sau.

TLC: Rf 0,42 (dichlorometan:metanol = 10:1).

Vidu 15(1) to 15(7)

Hop chit ctia Vi du sau thu duoc bang céch tién hanh quy trinh v6i muc dich
tuong tu nhu Vi du 15 sir dung hop chéat dugc diéu ché trong Vi du 9(1) va din xuét
amin tuong ung & vi tri cua O-(tetrahydro-2H-pyran-2-yl)hydroxylamin.

Vi du 15(1): 4-(2-etylbutyl)-N-{3-[4-(etylcarbamoyl)phenoxy]-5-(4-
flophenoxy)phenyl}-4-hydroxy-1-piperidincarboxamit
[C 19]
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TLC: Rf 0,39 (dichlorometan:metanol = 10:1);
'H-NMR (CDCl): § 7,77-7,64 (m, 2H), 7,08-6,94 (m, 6H), 6,83-6,75 (m, 2H), 6,42 (s,
1H), 6,33 (t, 1H), 6,13-5,96 (m, 1H), 3,83-3,72 (m, 2H), 3,55-3,44 (m, 2H), 3,34-3,16
(m, 2H), 1,64-1,50 (m, 4H), 1,43-1,29 (m, 7H) 1,25 (t, 3H), 1,04 (s, 1H) 0,85 (t, 6H).

Vi du 15(2): 4-(2-etylbutyl)-N-{3-(4-flophenoxy)-5-[4-
(isopropylcarbamoyl)phenoxy]phenyl}-4-hydroxy-1-piperidincarboxamit
TLC: Rf 0,42 (dichlorometan:metanol = 10:1);
'H-NMR (CDClL): § 7,71 (d, 2H), 7,07-6,97 (m, 6H), 6,83-6,78 (m, 2H), 6,37 (d, 1H),
6,32 (t, 1H), 5,92-5,78 (m, 1H), 4,36-4,14 (m, 1H), 3,83-3,72 (m, 2H), 3,38-3,13 (m,
2H), 1,66-1,49 (m, 4H), 1,45-1,30 (m, 7H), 1,26 (d, 6H), 1,03 (s, 1H), 0,85 (t, 6H).

Vi du 15(3): 4-(2-etylbutyl)-N-{3-(4-flophenoxy)-5-[4-(4-
morpholinylcacbonyl)phenoxy]phenyl}-4-hydroxy-1-piperidincarboxamit
TLC: Rf 0,42 (dichlorometan:metanol = 1:2);
'H-NMR (CDCls): & 7,45-7,34 (m, 2H), 7,08-6,97 (m, 6H), 6,83 (t, 1H), 6,74 (t, 1H),
6,39 (s, 1H), 6,33 (t, 1H) 3,89-3,49 (m, 10H), 3,34-3,17 (m, 2H), 1,62-1,52 (m, 4H),
1,45-1,27 (m, 7H), 1,05 (s, 1H), 0,85 (t, 6H).

Vi du 15(4):  4-(2-etylbutyl)-N-[3-(4-flophenoxy)-5-{4-[(3-hydroxy-1-
azetidinyl)cacbonyl]phenoxy } phenyl]-4-hydroxy-1-piperidincarboxamit
TLC: Rf 0,25 (dichlorometan:metanol = 10:1);
'H-NMR (CDCl): 8 7,58-7,49 (m, 2H), 7,08-6,95 (m, 6H), 6,89 (t, 1H), 6,83 (d, 1H),
6,74 (t, 1H), 6,32 (t, 1H), 4,78-4,52 (m, 1H), 4,39 (br. s., 2H), 4,24-3,83 (m, 2H), 3,85-
3,70 (m, 2H), 3,34-3,01 (m, 2H), 1,61 (s, 1H), 1,60-1,52 (m, 4H), 1,45-1,27 (m, 7H),
1,24 (d, 1H), 0,83 (t, 6H).

Vi du 15(5): 4-(2-etylbutyl)-N-[3-(4-flophenoxy)-5-{4-[(3-hydroxy-1-
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pyrrolidinyl)cacbonyl]phenoxy } phenyl]-4-hydroxy-1-piperidincarboxamit
TLC: Rf 0,23 (dichlorometan:metanol = 10:1);
'H-NMR (CDClL): § 7,55-7,40 (m, 2H), 7,10-7,00 (m, 6H), 6,99-6,92 (m, 1H), 6,90-
6,79 (m, 1H), 6,65 (t, 1H), 6,32 (t, 1H), 4,65-4,35 (m, 1H), 3,90-3,68 (m, 4H), 3,67-3,34
(m, 2H), 3,30-3,05 (m, 2H), 2,28-2,18 (m, 1H), 2,15-1,92 (m, 2H), 1,64-1,51 (m, 4H),
1,42-1,25 (m, 7H), 1,16 (br. s., 1H) 0,84 (t, 6H).

Vi du  15(6):  4-(2-etylbutyl)-N-[3-(4-flophenoxy)-5-{4-[(4-hydroxy-1-
piperidinyl)cacbonyl]phenoxy } phenyl]-4-hydroxy-1-piperidincarboxamit
[C 20]

TLC: Rf 0,30 (dichlorometan:metanol = 10:1);
'H-NMR (CDCl): 8 7,39-7,31 (m, 2H), 7,06-6,96 (m, 6H), 6,93 (t, 1H), 6,79-6,70 (m,
1H), 6,65 (t, 1H), 6,32 (t, 1H), 4,40-3,90 (m, 3H), 3,85-3,70 (m, 2H), 3,41-3,07 (m, 4H),
2,10-1,80 (m, 2H), 1,80-1,70 (m, 1H), 1,66-1,45 (m, 6H), 1,43-1,24 (m, 7H), 1,17 (br. s.,
1H), 0,84 (t, 6H).

Vi du  15(7):  4-(2-etylbutyl)-N-[3-(4-flophenoxy)-5-{4-[(3-hydroxy-1-
piperidinyl)cacbonyl]phenoxy } phenyl]-4-hydroxy- 1-piperidincarboxamit
TLC: Rf 0,35 (dichlorometan:metanol = 10:1);
"H-NMR (CDCl): & 7,36 (d, 2H), 7,06-6,94 (m, 6H), 6,93-6,72 (m, 3H), 6,64 (s, 1H),
6,32 (t, 1H), 4,05-3,50 (m, 4H), 3,49-3,10 (m, 5H), 2,45-2,25 (m, 1H), 2,00-1,75 (m,
2H), 1,70-1,40 (m, 6H), 1,40-1,20 (m, 7H), 1,20 (d, 1H), 0,84 (t, 6H).

Vi du 16: 4-(2-etylbutyl)-N-{3-(4-flophenoxy)-5-[4-
(hydroxycarbamoyl)phenoxy]phenyl}-4-hydroxy-1-piperidincarboxamit
[C21]
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Hop chat dugc didu ché trong Vi du 15 (19mg) duogc hoa tan trong etyl axetat
(0,5mL), dugc bd sung véi dung dich axit hydrochloric/etyl axetat (4 mol/L, 0,1mL) va
duoc khudy tai nhiét do phong trong vong 20 phut. Dung dich phan ung dugc c6 dac
truée khi tinh ché trén TLC sén c6 (dichlorometan:metanol = 10: 1) dé thu dugc hop chét
can diéu ché (5,1mg) c6 dic tinh vat Iy nhu sau.

TLC: Rf 0,23 (dichlorometan:metanol = 10:1);

'H-NMR (CDsOD): § 7,75 (d, 2H), 7,15-6,99 (m, 6H), 6,91 (t, 1H), 6,87 (t, 1H), 6,27 (t,
1H), 3,88-3,70 (m, 2H), 3,28-3,14 (m, 2H), 1,68-1,48 (m, 4H), 1,44-1,26 (m, 7H), 0,87
(t, 6H).

Vi du 17: 2-metyl-2-propanyl-3-hydroxy-3-isobutyl-1-azetidincarboxylat

Du6i méi trudng khi argon, binh ba ¢ 100mL dugc bd sung dung dich
lanthanum clorua 0,6M/2 liti clorua (LaCly/2LiCl) trong THF (31,0mL) ma duoc bd
sung v6i dung dich isobutylmagié clorua 2,0M trong THF (6,9mL) trong khi 1am ngudi
xudng 0°C. Hbn hop duoc khudy tai 0°C trong vong 3 >gié trude khi b sung 2-metyl-2-
propanyl-3-oxo-1-azetidincarboxylat (1,6g) dugc hoa tan trong THF (4,0mL) tai 0°C.
Dung dich phan tmg dugc khudy tir 0°C dén nhiét do phong trong vong 15 gid trudce khi
bd sung dung dich axit axetic 5% c6 nu6e (30mL) va chiét hai 1an bing etyl axetat.
Lép hitu co dugc rira béng dung dich natri clorua dugc bdao hoa va lam khé trén natri
sulphat khan va dung méi dugc chung cit dé thu duoc chit ddu mau nau (3,2g). Chit
ndy duoc tinh ché biang phép sic ky cot (phép séc ky 1ong sin c6 ap suét trung binh W-
prep 2XY tir Tap doan Yamazen (cgt: cdt chinh 2L, ¢t phun L; hexan:etyl axetat 9:1 —
7:3)) dé thu dugc hop chit cin didu ché (2,0g) ¢6 dic tinh vat 1y nhu sau.

TLC: Rf 0,53 (hexan:etyl axetat = 2:1).

Vi du 18: 3-isobutyl-3-azetidinol
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B sung hop chét dugc didu ché trong Vi du 17 (2,0g) va metanol (9mL) va sau
d6 1a dung dich axit hydrochloric/etyl axetat (11mL) 4N & 0°C vao binh bay hoi hinh
qua 18 200mL. Hon hop duoc khudy tai nhiét 46 phong trong vong 7 gid, sau d6 duoc
1am ngudi xubng 0°C, dugc bd sung v6i dung dich natri hydroxit 5N ¢6 nude (43,5mL)
va duoc chiét hai 1dn bing metylen clorua. Lép hitu co dugc 1am khé trén natri sulphat
khan va dung méi dugc chung cat dudi 4p suit giam dé thu dugc hop chét can didu ché
(973,5mg) c6 déc tinh vat ly nhu sau. Hop chét can diéu ché thu dugc duoc sir dung truc
tiép cho phan tmg tiép theo ma khong cin tinh ché thém.

TLC: Rf 0,69 (etyl axetat:metanol = 3:1).
Vi du  19: axit 2-{4-[3-(4-flophenoxy)-5-{[(3-hydroxy-3-isobutyl-1-

azetidinyl)cacbonyl]amino } phenoxy]phenyl}-2-metylpropanoic
[C 22]
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Hop chit can diu ché (41mg) c¢6 dic tinh vat Iy nhu sau thu dugc bang cach tién

hanh quy trinh v6i muc dich tuong tu nhu Vi du 8 — Vi du 9 str dung hop chét duoc
didu ché trong Vi du 18 (64,6mg) va hop chét duoc didu ché trong Vi du 7 (342,5mg).
TLC: Rf 0,15 (dichlorometan:etanol = 20:1);
'"H-NMR (CDCl): & 7,31 (d, 2H), 6,87-7,11 (m, 6H), 6,76 (s, 1H), 6,66 (s, 1H), 6,21-
6,37 (m, 2H), 3,70-4,01 (m, 4H), 2,55 (br. s., 2H), 1,72-1,97 (m, 1H), 1,61 (d, 2H), 1,56
(s, 6H), 0,91 (d, 6H).

Vidu 19(1) to 19(9)

Hop chit cia Vi du sau thu duoc bing cach tién hanh quy trinh véi muc dich
tuong tu nhu Vi du 19 sir dung dan xut amin vong twong tng & vi tri ctia hop chat duoc
didu ché trong Vi du 18 va hop chét dugc diéu ché trong Vidu 7.

Vi du  19(0): axit 2-{4-[3-(4-flophenoxy)-5-{[(3-hydroxy-3-isobutyl-1-
pyrrolidinyl)cacbonyl]amino } phenoxy]phenyl }-2-metylpropanoic
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TLC: Rf 0,13 (dichlorometan:etanol = 20:1);

'H-NMR (CDCl): § 7,29-7,39 (m, 2H), 6,89-7,07 (m, 6H), 6,84 (t, 1H), 6,71 (t, 1H),
6,30 (t, 1H), 6,20 (s, 1H), 3,39-3,66 (m, 3H), 3,26 (d, 1H), 2,52 (br. s., 2H), 1,73-2,06
(m, 3H), 1,44-1,68 (m, 8H), 0,97 (dd, 6H). ‘

Vi du  192): axit  2-{4-[3-({[(3R,4S)-3-flo-4-hydroxy-4-isobutyl-1-
piperidinyl]cacbonyl}amino)-5-(4-flophenoxy)phenoxy]phenyl}-2-metylpropanoic
TLC: Rf 0,31 (dichlorometan:etanol = 20:1);

'H-NMR (CDCls): § 7,29-7,43 (m, 2H), 6,90-7,10 (m, 6H), 6,77 (t, 1H), 6,65 (t, 1H),
6,43 (s, 1H), 6,31 (t, 1H), 4,20-4,48 (m, 1H), 3,94 (ddd, 1H), 3,54 (d, 1H), 3,19-3,42 (m,
2H), 1,99-2,25 (m, 2H), 1,73-1,97 (m, 2H), 1,34-1,69 (m, 9H), 0,98 (dd, 6H).

Vi du 19(3): axit 2-{4-[3-(4-flophenoxy)-5-{[(3-hydroxy-3-isopropyl-1-
pyrrolidinyl)cacbonyl]amino } phenoxy]phenyl}-2-metylpropanoic
TLC: Rf 0,45 (dichlorometan:metanol = 10:1);

'H-NMR (CDsOD): § 7,42-7,34 (m, 2H), 7,14-6,94 (m, 6H), 6,93-6,90 (m, 1H), 6,87 (¢,
1H), 6,21 (t, 1H), 3,57 (dd, 2H), 3,48-3,32 (m, 2H), 2,04-1,68 (m, 3H), 1,55 (s, 6H),
0,98 (d, 6H).

Vi du 19(4): axit 2-{4-[3-{[(3-xyclopentyl-3-hydroxy-1-
pyrrolidinyl)cacbonyl]amino} -5-(4-flophenoxy)phenoxy]phenyl }-2-metylpropanoic
TLC: Rf 0,47 (dichlorometan:metanol = 10:1);

'H-NMR (CDsOD): & 7,41-7,34 (m, 2H), 7,15-6,95 (m, 6H), 6,94-6,91 (m, 1H), 6,87 (t,
1H), 6,21 (t, 1H), 3,61-3,50 (m, 2H), 3,45-3,32 (m, 2H), 2,15-1,97 (m, 1H), 1,89 (t, 2H),
1,55 (s, 6H), 1,78-1,40 (m, 8H).

Vi du 19(5): axit 2-{4-[3-{[(3-xyclohexyl-3-hydroxy-1-
pyrrolidinyl)cacbonyl]amino}-5-(4-flophenoxy)phenoxy]phenyl }-2-metylpropanoic
TLC: Rf 0,48 (dichlorometan:metanol = 10:1);

'H-NMR (CDsOD): § 7,41-7,35 (m, 2H), 7,13-6,94 (m, 6H), 6,93-6,90 (m, 1H), 6,87 (t,
1H), 6,21 (t, 1H), 3,60-3,50 (m, 2H), 3,47-3,32 (m, 2H), 1,98-1,61 (m, 7H), 1,55 (s, 6H),
1,49-1,09 (m, 6H).

Vi du 19(6): axit 1-{4-[3-{[(3-xyclopentyl-3-hydroxy-1-
pyrrolidinyl)cacbonyl]amino }-5-(4-flophenoxy)phenoxy]phenyl } xyclopropancarboxylic
TLC: Rf 0,49 (dichlorometan:metanol = 10:1);

'H-NMR (CDCls): § 7,32-7,26 (m, 2H), 7,07-6,97 (m, 4H), 6,96-6,91 (m, 2H), 6,90 (t,
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1H), 6,70 (t, 1H), 6,32 (t, 1H), 6,20 (s, 1H), 3,64-3,47 (m, 2H), 3,43 (d, 1H), 3,30 (d,
1H), 2,04-1,95 (m, 1H), 1,93-1,84 (m, 2H), 1,77-1,49 (m, 8H), 1,46-1,33 (m, 2H), 1,27-
1,19 (m, 2H).

Vi du 19(7): axit 1-{4-[3-{[(3-xyclohexyl-3-hydroxy-1-
pyrrolidinyl)cacbonyl]amino}-5-(4-flophenoxy)phenoxy]phenyl } xyclopropancarboxylic
TLC: Rf 0,49 (dichlorometan:metanol = 10:1);

'H-NMR (CDCL): § 7,31-7,26 (m, 2H), 7,06-6,97 (m, 4H), 6,96-6,91 (m, 2H), 6,90 (t,
1H), 6,70 (t, 1H), 6,32 (t, 1H), 6,21 (s, 1H), 3,64-3,50 (m, 2H), 3,46 (d, 1H), 3,27 (d,
1H), 1,99-1,55 (m, 9H), 1,47-1,31 (m, 2H), 1,30-1,07 (m, 6H).

Vi du 19(8): axit 2-{4-[3-{[(3-xyclohexyl-3-hydroxy-1-
pyrrolidinyl)cacbonyl]amino} -5-(4-flophenoxy)phenoxy]phenoxy} -2-metylpropanoic
TLC: Rf 0,28 (dichlorometan:metanol = 10:1);

'H-NMR (CDCLy): § 7,05-6,94 (m, 4H), 6,92-6,86 (m, 4H), 6,75 (t, 1H), 6,60 (t, 1H),
6,30-6,25 (m, 2H), 3,57-3,47 (m, 2H), 3,43 (d, 1H), 3,25 (d, 1H), 1,96-1,85 (m, 1H),
1,85-1,66 (m, 6H), 1,58 (s, 6H), 1,45-1,33 (m, 1H), 1,24-1,11 (m, 5H).

Vi du 19(9): axit 1-{4-[3-{[(3-xyclohexyl-3-hydroxy-1-
pyrrolidinyl)cacbonyl]amino }-5-(4-

flophenoxy)phenoxy]phenoxy } xyclopropancarboxylic
TLC: Rf 0,28 (dichlorometan:metanol = 10:1);
'H-NMR (CDCL): § 7,06- 6,92 (m, 4H), 6,89-6,78 (m, 4H), 6,63-6,51 (m, 3H), 6,29 (t,
1H), 3,50-3,29 (m, 3H), 3,15 (d, 1H), 1,89-1,59 (m, 6H), 1,58-1,48 (m, 3H), 1,35-1,03
(m, 8H). ‘

Vi du 20: Metyl 4-{[3-(4-flophenoxy)-5-nitrophenyl]thio} benzoat

Dué6i moi truong khi argon, hop chit duoc didu ché trong Vi du 10 (6,01g) dugc
hoa tan trong DMA (60mL), kali cacbonat (7,62g) va 4-carbometoxybenzen thiol
(2,80g) duge bd sung vao va hdn hop phan tmg duogc khudy tai 75°C trong vong 3 gio.
Hon hop phan tng dugc 1am ngudi xubng nhiét do phong, dugc rét vao nude, dugce
chiét bang MTBE, lan lugt dugc rira bang nude va dung dich natri clorua duoc bio hoa,
1am kho trén natri sulphat khan va dugc ¢6 dic dudi ap suit giam. Chét ¢b dic duoc tinh
ché bang phép sic ky silica gel cot (hexan:etyl axetat = 9:1 — 4:1) dé thu duoc hop chét
can didu ché (2,28g) c6 dic tinh vat Iy nhu sau.
TLC: Rf 0,59 (hexan:etyl axetat = 4:1).

Vi du 21: Metyl 4-{[3-amino-5-(4-flophenoxy)phenyl]thio } benzoat
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Hop chét duoc diéu ché trong Vi du 20 (1,12g) va axit axetic (11,2mL) dugc hoa
tan trong nuéc (0,86mL), dugc bd sung sit (777mg) v6i phan nhd va phan tng dugc cho
phép tién hanh tai 90°C trong vong 1,5 gid. Dung dich phan ing dugc 1am ngudi xudng
nhiét 46 phong, dugc bd sung véi etyl axetat (30mL) va duoc khudy trong vong 20 phut.
Xelit (tén thuong mai) nhu dugc st dung dé loc va dich loc duogc co ddc dudi ap suét
giam sau khi bd sung toluen. Phin con lai thu duoc duoc bd sung etyl axetat, dugc rira
bﬁng nudce, dung dich natri hydro cacbonat bdo hoa va dung dich natri clorua dugc bio
hoa, lam kho trén natri sulphat khan va duoc c6 dic. ‘Phén con lai thu duoce duogc tinh
ché bang phép séc ky silica gel cot (hexan:etyl axetat = 9:1 — 1:1) dé thu duoc hop chét
can diéu ché (830mg) c6 dic tinh vat 1y nhu sau.

TLC: Rf 0,17 (hexan:etyl axetat = 4:1).

Vi du 22: axit 4-{[3-(4-flophenoxy)-5-({[4-(4-flophenyl)-4-hydroxy-1-
piperidinyl]cacbonyl}amino)phenyl]thio } benzoic

Hop chét can diéu ché (12,0g) c6 dic tinh vét Iy nhu sau thu duge bing cach tién
hanh quy trinh v6i muc dich twong tw nhu Vidu 7 — Vi du 8 — Vi du 9 st dung hop
chit duoc didu ché trong Vi du 21; 2,2,2-trichloroetyl chloroformat; va 4-(4-flophenyl)-
4-piperidinol & vi tri clia 4-isobutyl-4-piperidinol.

TLC: Rf 0,52 (chloroform:metanol:etanol = 9:1:0,1);
'H-NMR (CDs;0D): § 1,73, 2,00, 3,32-3,44, 4,03, 6,62, 6,95-7,18, 7,24-7,36, 7,46-7,55,
7,86-7,99.

Vi du 23: tert-butyl 4-hydroxy-4-isobutyl-2-metylpiperidin-1-carboxylat

Duéi moi truong khi argon, trong binh bay hoi hinh qua 1& 50-mL, dung dich
phirc lantan clorua liti clorua trong THF (15,6mL) dugc can va dugc lam ngudi xubng
0°C. Dung dich dugc bd sung timg giot dung dich isobutylmagié clorua trong THF
(3,5mL) va dugc khudy tai 0°C trong vong 3 gid. Dung dich tert-butyl 2-metyl-4-
oxopiperidin-1-carboxylat (1g) trong THF (2,0mL) con dugec bd sung timg giot. Dung
dich phan ting dugc khudy tai 0°C trong vong 1 gid, duoc 1am néng dén 25°C, duoc rét
vao hydrochloric axit va dugc chiét bang etyl axetat. Lép hitu co duoc ria bang nudc va
dung dich natri clorua dugc bao hoa va lam khé trén magié sulphat khan. Dich loc duoc
c6 ddc va phan con lai thu duge dugc tinh ché bing phép sic ky silica gel (hexan:etyl
axetat = 9:1 — 3:1) dé thu duoc hop cht cin didu ché (450mg) c6 dic tinh vat Iy nhu

sau.

-65-



22417

TLC: Rf 0,51 (hexan:etyl axetat = 3:1).

Vi du 24: 2-metyl-4-isobutyl-4-hydroxypiperidin hydroclorua

Trong binh bay hoi hinh qua 1& 100-mL, hop chét dugc didu ché trong Vi du 23
(440mg) dugc can va duge bd sung dung dich hydro clorua (4 mol/L) trong 1,4-dioxan
(5,0mL). Dung dich phan tmg dugc khudy tai 25°C trong vong 30 phut trudce khi cb dic
dé thu dugc hop chét cin didu ché (336mg) c6 dic tinh vat Iy nhu sau.
'H-NMR (CD30D): § 1,01 (d, 6H), 1,34 (d, 3H), 1,50-1,58 (m, 3H), 1,67-1,88 (m, 2H),
1,92-2,02 (m, 2H), 3,03 (dt, 1H), 3,27-3,38 (m, 2H).

Vi du 25: axit 2-{4-[3-(4-flophenoxy)-5-{[(4-hydroxy-4-isobutyl-2-metyl-1-
piperidinyl)cacbonyl]amino } phenoxy]phenyl}-2-metylpropanoic

Hop chét can didu ché (60mg) c6 dic tinh vat ly nhu sau thu duge bing céch tién
hanh quy trinh v6i muc dich tuong tu nhu Vi du 8 — Vi du 9 sir dung hop chét dugc
diéu ché trong Vi du 24 (48mg) va hop chét duoc diéu ché trong Vi du 7 (100mg).
TLC: Rf 0,33 (chloroform:metanol = 19:1);
'H-NMR (CDCls): § 0,97 (dd, 6H), 1,36 (t, 2H), 1,38 (d, 3H), 1,47-1,75 (m, 10H), 1,77-
1,89 (m, 1H), 3,36 (dt, 1H), 3,71-3,79 (m, 1H), 4,26-4,35 (m, 1H), 6,29 (t, 1H), 6,38 (s,
1H), 6,69 (1, 1H), 6,81 (t, 1H), 6,96-7,02 (m, 6H), 7,35 (d, 2H).

Vi _du 26: Etyl 2-(benzhydrylideneamino)-2-[4-{3-(4-flophenoxy)-5-nitro-
phenoxy } phenyl]axetat

B sung etyl[(diphenylmetylen)amino]axetat (652mg) va kali phosphat (1,41g)
va suspended trong toluen (7,4mL) vao hop chit dugc diéu ché trong Vi du 11 (1,0g).
Heé phan tng dugc khir khi, duge 1am sach bang khi argon, dugc bd sung Pd(t-BusP),
(23mg), duge khir khi mot 14n nita va duoc lam sach bing khi argon. Dung dich phan
tmg duoc khudy tai 100°C trong vong 17 gid, duoc lam ngudi xudng 0°C, duogc didu
chinh v& d6 pH bing 7 nhd su bd sung nudc va axit hydrochloric 1N va duoc chiét bang
etyl axetat. Lop hitu co 1an luot duge rira bing nude va dung dich natri clorua dugc bdo
hoa va lam khd trén magié sulphat khan. Phan con lai thu dugc sau khi ¢o dac dugc tinh
ché bang phép sic ky silica gel (hexan:etyl axetat = 100:0 — 9:1) dé thu dugc hop chit
can diéu ché (456mg) ¢ dic tinh vat ly nhu sau.
TLC: Rf 0,36 (hexan:etyl axetat = 3:1).

Vi du 27: Etyl amino{4-[3-(4-flophenoxy)-5-nitrophenoxy]phenyl } axetat

Hop chit duoc diéu ché trong Vi du 26 (3 56mg) dugc hoa tan trong etanol (4mL)
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va DME (3mL), dugc bd sung axit hydrochloric 1N (1,8mL) va dugc khudy tai nhiét do
phong trong vong 15 gid. Dung dich phan tng c¢6 dic duge 1am ngudi xudng 0°C, duoc
trung hoa véi natri bicacbonat ¢6 nudc bdo hoa va dugce chiét bang etyl axetat. Lép hitu
co 1an luot duoe rira béng nude va dung dich natri clorua dugc bdo hoa va lam kho trén
magié sulphat khan. Phan con lai thu duoc sau khi ¢d dic dugc tinh ché bang phép séc
ky silica gel (hexan:etyl axetat = 80:20 — 60:40) dé thu duoc hop chit can didu ché
(253mg) c6 dic tinh vat ly nhu sau.
TLC: Rf 0,28 (hexan:etyl axetat = 1:1).

Vi du 28: Etyl 2-(benzyloxycacbonylamino)-2-{4-[3-(4-flophenoxy)-5-
nitrophenoxy]phenyl}axetat

Hop chét dugc diéu ché trong Vi du 27 (253mg) duge hoa tan trong etyl axetat
(2,5mL) va duoc bd sung natri hydro cacbonat (100mg) va benzyl chloroformat
(112mg) tai 0°C. Dung dich phan tmg duoc khudy tai nhiét &6 phong trong vong 13 gid,
duoc bd sung véi nudc va dugc chiét bﬁng etyl axetat. Lop hitu co lan luot duogc rira
bang nudc va dung dich natri clorua duge bo hoa va lam khé trén magié sulphat khan.
Phan con lai thu duge sau khi c¢6 dic duoc tinh ché bang phép sic ky silica gel
(hexan:etyl axetat = 100:0 — 85:15) @ thu duoc hop chit can didu ché (234mg) c6 dic
tinh véat ly nhu sau.
TLC: Rf 0,32 (hexan:etyl axetat = 5:1).

Vi du  29: Etyl 2-{4-[3-amino-5-(4-flophenoxy)phenoxy]phenyl}-2-

(benzyloxycacbonylamino)axetat

B6 sung sit (166mg), km (194mg), amoni clorua (32mg), nude (0,2mL) va
etanol (1,5mL) vao hop chét dugc diéu ché trong Vi du 28 (253mg) va khudy tai 70°C
trong vong 3 gid. Dung dich phan ting dugc 1am ngudi xudng nhiét d6 phong, dugc pha
lo&ing véi nudce va etyl axetat va dugc loc béng xelit. Dich loc thu duge duge bd sung
v6i natri bicacbonat ¢6 nudc bio hoa va duogc chiét bing etyl axetat. Lép hitu co lan
lugt dugc rira béng nudc va dung dich natri clorua dugc bao hoa va lam kho trén magié
sulphat khan & thu dugc hop chit cin diéu ché (278mg) ¢6 dic tinh vat 1y nhu sau.
TLC: Rf 0,17 (hexan:etyl axetat = 3:1).

Vi du 30: axit amino{4-[3-(4-flophenoxy)-5-{[(4-hydroxy-4-isobutyl-1-
piperidinyl)cacbonyl]amino } phenoxy]phenyl } axetic

Hop chét can didu ché (28,4mg) c6 dic tinh vét 1y nhu sau thu dugc bang cach
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tién hanh quy trinh v6i muc dich tuong tu nhu Vidu7 - Vidu8 — Vidu9 - Vidu 6
st dung hop chit duge didu ché trong Vi du 29 va 4-isobutyl-4-piperidinol.
TLC: Rf 0,15 (dichlorometan:metanol:aqueous ammonia = 160:30:1);
'"H-NMR (CDsOD): § 7,45 (d, 2H), 7,13-6,97 (m, 6H), 6,83 (dt, 2H), 6,20 (t, 1H), 4,50
(s, 1H), 3,80 (d, 2H), 3,29-3,16 (m, 2H), 1,92-1,80 (m, 1H), 1,67-1,45 (m, 4H), 1,39 (d,
2H), 0,97 (d, 6H).

Vi du 31: Benzyl 3-(dietylcarbamoyl)-1-pyrrolidincarboxylat

Duéi méi truong khi argon, axit 1-[(benzyloxy)cacbonyl]-3-pyrrolidincarboxylic
(500mg) dugc hoa tan trong DMF (5mL), dugc bd sung véi N,N-dietylamin (0,293g),
va tiép theo véi EDC (769mg) va HOBt (542mg) va dugc khudy tai nhiét do phong
trong vong 72 gio. Dung dich phan tmg dugc pha losng véi etyl axetat, 1an luot dugc
rira bang axit hydrochloric 1N, dung dich natri hydroxit IN c¢6 nuéc, nude va dung
dich natri clorua dugc bio hoa va 1am kho trén magié sulphat khan truéc khi chung cét
dung madi. Phan con lai thu dugc dugc tinh ché bang phép séc ky silica gel (hexan:etyl
axetat = 95:5 — 0:1) dé thu dugc hop chét cin diéu ché (556mg) c6 dic tinh vat ly nhu
sau.
"H-NMR (CDCls): & 7,38-7,25 (m, SH), 5,13 (s, 2H), 3,75-3,04(m, 8H), 2,20 (m, 2H),
1,20 (¢, 3H), 1,11 (t, 3H). |

Vi du 32: N,N-dietyl-3-pyrrolidincarboxamit

Hop chét duoc didu ché trong Vi du 31 (556mg) duoc hoa tan trong etanol
(10mL) va etyl axetat (20mL) va duoc bd sung véi paladi cacbon 5% (100mg) va dung
dich phan tng dugc khudy dudi khi quyén hydro tai nhiét d6 phong trong vong 8 gid.
Dung dich phan tng duoc loc bang xelit va dung méi dugc chung cit dé thu duoc hop
chét can diéu ché c6 dic tinh vat ly nhu sau. Hop chét can diéu ché thu dugc duoc sir
dung cho phan tmg tiép theo ma khong further su tinh ché.
"H-NMR (CDCls): & 3,50-2,74 (m, 8H), 1,97 (m, 2H), 1,20 (t, 3H), 1,11 (t, 3H).

Vi du 33: axit 2-{4-[3-({[3-(dietylcarbamoyl)-1-pyrrolidinyl |cacbonyl }amino)-5-
(4-flophenoxy)phenoxy]phenyl}-2-metylpropanoic

Hop chit can didu ché (59,4g) ¢6 dic tinh vat Iy nhu sau thu dugc bang cach tién
hanh quy trinh v6i muc dich tuong tu nhu Vi du 8 — Vi du 9 st dung hop chét dugc
didu ché trong Vi du 32 (29,8mg) va hop chit dugc didu ché trong Vi du 7 (100mg).
[C 23]
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TLC: Rf 0,60 (chloroform:metanol = 9:1);

'H-NMR (CDClL): & 7,31 (m, 2H), 7,98-6,88 (m, 7H), 6,68 (m, 1H), 6,44 (m, 1H), 6,30

(m, 1H), 3,74-3,12 (m, 8H), 2,25-2,00 (m, 2H), 1,55 (s, 6H), 1,19 (t, 3H), 1,09 (t, 3H).
Vi du 33(1): axit 2-{4-[3-(4-flophenoxy)-5-({[3-(isopropylcarbamoyl)-1-

pyrrolidinyl]cacbonyl}amino)phenoxy]phenyl }-2-metylpropanoic

Hop chét can diéu ché (63,6mg) c6 dic tinh vat Iy nhu sau thu duoc bang cach
tién hanh quy trinh v6i muc dich tuong tu nhu Vi du 33 str dung hop chét duoc didu ché
trong Vi du 7 (100mg) va din xuat pyrrolidin tuong tUng (27,4mg) trong vi tri ctia hop
chét dugc diéu ché trong Vi du 32.

TLC: Rf 0,54 (chloroform:metanol = 9:1);

'H-NMR (CDCls): & 7,31 (m, 2H), 7,04-6,80 (m, 7H), 6,68 (m, 1H), 6,48 (m, 1H), 6,30
(m, 1H), 5,64 (d, 1H), 4,03 (m, 1H), 3,62-3,50 (m, 3H), 3,33 (m, 1H), 2,79 (m, 1H),
2,09 (m, 2H), 1,56 (s, 6H), 1,11 (m, 6H).

Vi du 34: Metyl 3,5-dinitrobenzoat

Trong metanol (100mL), 3,5-dinitrobenzoyl clorua dugc hoa tan va
diisopropyletylamin (4,53mL) dugc bd sung vio trong khi 1am ngudi v6i nude da. Dung
dich phan tng dugc khudy trong vong 1 gid va sau d6 dung méi duge chung cit. San
phdm thu dugc dugc pha lodng véi etyl axetat, 1in lugt duoc ria bang nudc va dung
dich natri clorua dugc bdo hoa va lam kho trén magié sulphat khan truéc khi chung cit
clia dung méi dé thu dugc hop chit cin didu ché (4,73g) c6 dic tinh vat ly nhu sau.
TLC: Rf 0,31 (hexan:etyl axetat = 5:1).

Vi du 35: Metyl 3-(4-flophenoxy)-5-nitrobenzoat

Hop chit duge didu ché trong Vi du 34 (4,73g) dugc hoa tan trong DMF (40mL),
dugc bd sung véi 4-flophenol (2,34g) va kali phosphat (5,32g) va dugc khudy qua dém
tai 80°C. Dung dich phan tmg dugc pha lodng véi etyl axetat, lan lugt duoc rira bing

nudc va dung dich natri clorua dugc bdo hoa va lam khd trén magié sulphat khan truge
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khi chung cét ctia dung méi. Phin con lai thu duge duge tinh ché bang phép sic ky
silica gel (hexan:etyl axetat = 9:1 — 1:1) dé thu duoc hop chit cin didu ché (4,81g) c¢6
ddc tinh vat ly nhu sau.
TLC: Rf 0,47 (hexan:etyl axetat = 5:1).

Vi du 36: Metyl 3-(4-flophenoxy)-5-{[(4-hydroxy-4-isobutyl-1-

piperidinyl)cacbonyl]amino } benzoat

Hop chét can diéu ché (495mg) c6 dic tinh vat 1y nhu sau thu duge bing cach
tién hanh quy trinh véi muc dich tuong ty nhu Vi du 6 — Vi du 7 — Vi du 8 st dung
hop chét dugc didu ché trong Vi du 35 va 4-isobutyl-4-piperidinol.

"H-NMR (CDCls): § 7,40-7,20 (m, 7H), 5,13 (s, 2H), 3,94 (m, 2H), 3,22 (m, 2H), 2,46
(m, 1H), 1,83 (m, 2H), 1,57 (m, 6H).
Vi du 37: axit 3-(4-flophenoxy)-5-{[(4-hydroxy-4-isobutyl-1-

piperidinyl)cacbonyl]amino } benzoic

Hop chat dugc didu ché trong Vi du 36 (495mg) duoc hoa tan trong metanol
(5mL), dugc bd sung v6i dung dich natri hydroxit 2N ¢6 nude (1,11mL) va duge khudy
tai 45°C trong vong 2 gid. Dung dich phan tmg dugc trung hoa bing lugng twong duong
ctia axit hydrochloric truéc khi chung cit dung méi, pha lodng bang etanol, loc va khir
mubi d& thu duoc hop chit cin didu ché (490mg). Hop chét can diu ché thu dugc nhu
dugc sir dung cho phan tmng tiép theo ma khong can tinh ché thém.

Vi du 38: axit 2-(4-{[3-(4-flophenoxy)-5-{[(4-hydroxy-4-isobutyl-1-
piperidinyl)cacbonyl]amino } benzoyl]oxy} phenyl)-2-metylpropanoic
[C 24]

CH; OH

HsC H
N\”/N o
F

HsC OH

HyC
0

Dué6i mdi trudng khi argon, hop chét duoc diéu ché trong Vi du 37 (75mg) dugc
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hoa tan trong DMF (ImL), dugc bd sung véi EDC (55,5mg), HOBt (39,Img),
diisopropyletylamin  (0,05mL) va benzyl 2-(4-hydroxyphenyl)-2-metylpropanoat
(56,5mg) va duoc khqu qua dém tai nhiét 6 phong. Dung dich phan Ung dugc pha
loAng v6i etyl axetat, 1an luot duoc rira bang nudc va dung dich natri clorua duge béo
hoa va 1am kho trén magié sulphat khan trudc khi chung ct dung méi. Phin con lai thu
duge duge hoa tan trong metanol (ImL) va etyl axetat (ImL), duoc bd sung paladi
cacbon 5% (50mg) va dugc khudy tai nhiét @6 phong trong vong 2 gid trong khi quyén
hydro. Dung dich phan tmg dugc loc bang xelit va dung méi dugc chung cét. Phan con
lai thu duoc duge tinh ché bang phép sic ky 16p mong (chloroform:metanol = 5:1) dé
thu dugc hop chét can diéu ché (59,1mg) c6 dac tinh vat ly nhu sau.
TLC: Rf 0,62 (chloroform:metanol = 5:1);
'H-NMR (CDCl): § 7,58 (m, 2H), 7,32 (m, 3H), 7,18-6,90 (m, 6H), 3,79 (m, 2H), 3,24
(m, 2H), 1,80 (m, 1H), 1,70-1,45 (m, 4H), 1,52 (s, 6H), 1,37 (d, 2H), 0,95 (d, 6H).

Vi du 39: 4-xyclopropyl-N-[3-(4-flophenoxy)-5-(hydroxymetyl)phenyl]-4-
hydroxy-1-piperidincarboxamit

Duéi mo6i truong khi argon, metyl 3-{[(4-xyclopropyl-4-hydroxy-1-
piperidinyl)cacbonyl]amino }-5-(4-flophenoxy)benzoat (201mg) ma thu dugc véi thu tuc
tuong ty nhu Vi du 36 str dung hop chét dugc diéu ché trong Vi du 35 va 4-xyclopropyl-
4-piperidinol & vi tri ctia 4-isobutyl-4-piperidinol dugc hoa tan trong THF (10mL), dugc
b6 sung véi diisobutylnhém hydrit (1,407 mL, 1,0 M, dung dich trong toluen) va duogc
khudy tai 0°C trong vong 1,5 gid. Dung dich phan tng dugc bd sung dung dich natri
sulphat c6 nuéc va duge loc bang xelit va dung mdi duge chung cit. Dung dich phan
{mg con dugc pha lodng véi etyl axetat, 1an luot dugc rira bang nude va dung dich natri
clorua dugc bdo hoa va 1am kho trén magié sulphat khan truée khi chung cét ciia dung
mai. Phan con lai thu dugc duoc tinh ché bang phép sic ky silica gel (hexan:etyl axetat
= 95:5 — 0:1) dé thu dugc hop chit cAn didu ché (161mg) ¢6 dic tinh vat 1y nhu sau.
'H-NMR (CDCls): 8 7,06 (m, 1H), 7,00-6,88 (m, 5H), 6,79 (m, 1H), 6,58 (m, 1H), 4,52
(s, 2H), 3,78 (m, 2H), 3,18 (m, 2H), 1,68-1,44 (m, 4H), 0,89 (m, 1H), 0,39-0,32 (m, 4H).

Vi du 40: axit 2-(4-{[3-{[(4-xyclopropyl-4-hydroxy-1-
piperidinyl)cacbonyl]amino}-5-(4-flophenoxy)benzyl]oxy } phenyl)-2-metylpropanoic

Du6i mdi trudng khi argon, hop chit duoc didu ché trong Vi du 39 (153mg)
dugc hoa tan trong THF (12mL), dugc bd sung véi hop chét duoc diéu ché trong Vi du
3 (89,2mg), diisopropyl azodicarboxylat (0,114mL) va triphenylphosphin (110mg) va
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duoc khudy qua dém tai nhiét do phong. Dung dich phan tng dugc pha loang véi etyl
axetat, 1an luot dugc ria b%mg nude va dung dich natri clorua dugc bao hoa va lam kho
trén magié sulphat khan truéc khi chung cit ctia dung méi. Phan con lai thu duoc duoc
tinh ché bang phép sic ky silica gel (hexan:etyl axetat =9:1 5 0; 1). San phim thu dugc
con duoc hoa tan trong metanol (2mL), dugc bd sung véi dung dich natri hydroxit 2N
¢6 nude (0,575mL) va dugc khudy tai 45°C trong vong 2 gid. Dung dich phan tng dugc
trung hoa bang lugng tuong duong ciia hydrochloric axit trude khi ¢6 dic va phin con
lai thu dugc duge tinh ché bang phép sic ky 16p mong (chloroform:metanol = 5:1) dé
thu dugc hop chét can didu ché (99,0mg) ¢6 dic tinh vat Iy nhu sau.
TLC: Rf 0,58 (chloroform:metanol = 5:1);
"H-NMR (CDCls): § 7,30-6,70 (m, 10H), 6,67 (m, 1H), 6,51 (s, 1H), 4,96 (s, 2H), 3,80
(m, 2H), 3,24 (m, 2H), 1,70-1,48 (m, 4H), 1,56 (s, 6H), 0,93 (m, 1H), 0,44-0,32 (m, 4H).

Vi du 41: N-[3-(4-flophenoxy)-5-hydroxyphenyl]-4-hydroxy-4-isobutyl-1-
piperidincarboxamit

Hop chit can didu ché ¢ dic tinh vat 1y nhu sau thu dugc biang cach tién hanh
quy trinh v6i muc dich tuong tu nhu Vidu4 —» Vidu5 - Vidu 6 - Vidu7 —» Vidu
8 st dung 1,3-diflo-5-nitrobenzen, phenylmetanol, 4-flophenol va 4-isobutyl-4-
piperidinol.
TLC: Rf 0,52 (hexan:etyl axetat = 1:2).

Vi du  42: Etyl {4-[3-(4-flophenoxy)-5-{[(4-hydroxy-4-isobutyl-1-
piperidinyl)cacbonyl]amino } phenoxy]phenyl} (oxo)axetat

Hop chét duoc diéu ché trong Vi du 41 (100mg) va etyl 2-(4-flophenyl)-2-
oxoaxetat (73mg) duoc hoa tan trong DMF (0,7mL), duoc bd sung véi xeri cacbonat
(79mg) va duoc khudy tai 60°C. Sau 2 gid va 4 gid phan tng, etyl 2-(4-flophenyl)-2-
oxoaxetat (73mg), va etyl 2-(4-flophenyl)-2-oxoaxetat (73mg) va xeri cacbonat (132mg)
14n luot duoc bd sung va tiép tuc khudy trong vong 18 gid. Dung dich phan tmg dugc
cho phép 1am ngudi xuéng nhiét d§ phong, duoc bd sung vdi nude va dugc chiét béng
etyl axetat. Lép hitu co 1an luot dugce ria bﬁng nudc va dung dich natri clorua dugc bao
hoa va lam khé trén magié sulphat khan. Phan con lai thu dugc sau khi chung cat dudi
ap suét giam duoc tinh ché bang phép sic ky silica gel (hexan:etyl axetat = 90:10 —
50:50) dé thu dugc hop chét cin diéu ché (43mg) c6 dic tinh vat Iy nhu sau.

TLC: Rf 0,28 (hexan:etyl axetat = 1:1).
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Vi du 43: Etyl {4-[3-(4-flophenoxy)-5-{[(4-hydroxy-4-isobutyl-1-
piperidinyl)cacbonyl]amino } phenoxy]phenyl} (hydroxy)axetat

Hop chat duoc didu ché trong Vi du 42 (43mg) dugc hoa tan trong metanol
(ImL) va dugc khudy tai 0°C. Dung dich phan tng dugc bd sung véi natri borohydrit
(3mg), duoc khudy trong vbﬁg 15 phut, duoc bd sung véi nude va duoc chiét bang etyl
axetat. Lop hitu co lan luot dugce ria béng nudce va dung dich natri clorua dugc bao hoa
va 1am khd trén magié sulphat khan. Phan con lai thu duoc sau khi chung cit dudi ap
sudt giam duoc tinh ché biang phép sic ky silica gel (hexan:etyl axetat = 75:25 — 50:50)
dé thu dugc hop chét can didu ché (24mg) ¢6 dic tinh vat 1y nhu sau.
TLC: Rf 0,12 (hexan:etyl axetat = 1:1). _

Vi du A axit {4-[3-(4-flophenoxy)-5-{[(4-hydroxy-4-isobutyl-1-
piperidinyl)cacbonyl]amino } phenoxy]phenyl} (hydroxy)axetic

Hop chat duoc didu ché trong Vi du 43 (24mg) dugc hoa tan trong metanol
(0,4mL), dugc bd sung vé6i dung dich natri hydroxit 2N ¢6 nude (52 pL) va duge khudy
tai 35°C trong vong 13 gid. Dung dich dugc bd sung véi axit hydrochloric 1N dé trung
hoa & 0 °C va duoc bd sung v&i nude va etyl axetat dé chiét. Lép hitu co 14n lugt duoc
rtra bang nuéc va dung dich natri clorua dugc bdo hoa va lam khé trén magié sulphat
khan. Chung cét du6i 4p suét giam dé thu duogc hop chét cin didu ché (21,6mg) c6 déc
tinh véat ly nhu sau.

TLC: Rf 0,16 (dichlorometan:metanol:axit axetic = 100:10:1);

'H-NMR (CDCls): & 7,38 (d, 2H), 7,03-6,90 (m, 6H), 6,78 (s, 1H), 6,64 (s, 1H), 6,27 (t,
1H), 5,08 (s, 1H), 3,67 (d, 2H), 3,30-3,18 (m, 2H), 1,77 (td, 1H), 1,63-1,46 (m, 4H),
1,34 (d, 2H), 0,92 (d, 6 H).

Vi du 45: N-[3-(4-flophenoxy)-5-(4-{2-metyl-1-[(metylsulphonyl)amino]-1-oxo-
2-propanyl} phenoxy)phenyl]-4-hydroxy-4-isobutyl-1-piperidincarboxamit

Hop chit dugc diéu ché trong Vi du 9 (320mg), metansulphonamit (80mg), EDC
(160mg) va 4-dimetylaminopyridin (104mg) dugc tao huyén phu trong dichlorometan
(12mL) va huyén phi dugc 1am néng dén 70°C trong vong 2 gid bing 10 vi séng. Dung
dich phan tmg dugc dua dén chung cit dudi ap suit giam, sau d6 dugc hoa tan trong
etyl axetat va duoc rira hai lan bang axit hydrochloric IN va mdt 1an bang dung dich
natri clorua duge bio hoa. Lép hitu co duge dua sang chung cit dung mdi va phan con

lai thu dugc duoc tinh ché bang phép sic ky silica gel (dichlorometan:metanol = 16:1).
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Phan con lai thu duoc con duoc ria bé‘mg hexan va t-butyl metyl ete dé thu duoc hop
chét can didu ché (215mg) c6 dic tinh vat 1y nhu sau.
TLC: Rf 0,45 (dichlorometan:metanol = 8:1);
'H-NMR (CDsOD): & 7,32 (d, 2H), 7,16-6,97 (m, 6H), 6,85 (t, 1H), 6,79 (t, 1H), 6,21 (t,
1H), 3,88-3,72 (m, 2H), 3,27-3,15 (m, 5H), 1,98-1,76 (m, 1H), 1,54 (s, 6H), 1,66-1,47
(m, 4H), 1,39 (d, 2H), 0,97 (d, 6H).

Phuong phap diéu ché tinh thé cua hop chét theo sang ché

Hop chét ctia Vi du trong sang ché c6 thé duge két tinh theo the phuong phap
dugc md ta trong Vi du hodc phuong phép tuong tu.

Tinh thé duge do dudi didu kién sau va dac tinh vat ly dugc md ta trong Vi du
thu duoc.
[1] phd nhidu xa bot tia X
Diéu kién do
Thiét bi: BRUKER D8 DISCOVER vé6i GADDS tir Cong ty BRUKER axs;
Péi tugng: Cu;
Mang loc: none;
Dién thé: 40 kV;
Dong dién: 40 mA;
Thoi gian: 3 phut.

[2] Phép do nhiét luong quét vi sai (Differential scanning calorimetry - DSC)
Diéu kién do
Thiét bi: DSC 822e tir Cong ty METTLER TOLEDO;
Luong miu: 1 d&én 2mg;
O mAu: tim nhom 40-pL ;
Dong khi nito: 40 mL/pht;
Tdc d¢ 1am néng: 10°C/phut (25 to 220°C, 25 dén 240°C, 25 dén 250°C).

Vi du A: Tinh thé cua axit 2-{4-[3-(4-flophenoxy)-5-{[(4-hydroxy-4-isobutyl-1-
piperidinyl)cacbonyl]amino } phenoxy]phenyl}-2-metylpropanoic (tinh thé loai A)

Trong Vi du 9, san phin dugc tinh ché thu dugc dugc bd sung etyl axetat (7 v/w)
va duoc khqu tai 0 d@én 30°C. Dung dich dugc loc mét lan, duge bd sung toluen (3 thé
tich/trong lugng), dugc bd sung véi tinh thé mim va dwoc khudy tai 25°C trong vong 3

gio. Hon hop dugc b sung toluen (10 thé tich/trong luong), duoc 1am ngudi xubng 0°C
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va duoc khuéy trong vong 1,5 gio. Tinh thé thu duoc duoc loc va duge ria béng toluen
(2 thé tich/trong luong) d& thu duoc tinh thé cAn didu ché. Phd nhidu xa bdt tia X va bidu
dd phép do nhiét luong quét vi sai (DSC) cua tinh thé thu duoc duogc thé hién 1an luot
trong Fig.1 va 2. Géc nhiu xa 20 va cudng do lién quan trong phd nhidu xa bot tia X

duoc thé hién trong bang sau.

Phd nhiéu xa bét tia X:
Béang 1

Géc nhiéu xa 26 (d0) Cuodng d6 lién quan (%)
6,6 100
7,9 14,8
9,5 91,9
10,1 25,4
13,0 46
13,4 42,9
14,0 24,2
15,3 18,5
16,6 39,5
17,3 44.6
18,3 49,5
19,0 47,8
19,6 50,1
20,0 31,3
21,1 18
22,8 23,6
23,5 23
23,8 23,8
24,4 14

Tinh thé hién tai da thé hién tc dong ctia dinh hap thu nhiét & khoang 143°C.

Vi du B: Tinh thé cia axit 2-{4-[3-({[4-(2-etylbutyl)-4-hydroxy-1-
piperidinyl]cacbonyl}amino)-5-(4-flophenoxy)phenoxy]phenyl}-2-metylpropanoic (tinh
thé loai A)
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Hop chat duge didu ché trong Vi du 9(20) duge bd sung véi etanol (35 thé
tich/trong luong) va nudc (10 thé tich/trong luong). Hén hop duge 1am néng trong bdn
diu & 70°C trong vong hoa tan. Dung dich duge cho phép 1am ngudi tir 70°C dén 25°C
va tinh thé thu dugc sau d6 duoc tap hop béng cach loc va dugc 1am kho dudi ap suét
giam dé thu duogc tinh thé cin didu ché. Tinh thé thu duge duoc phan tich va phd nhidu
xa bot tia X va biéu do phép do nhiét luong quét vi sai clia né duoc thé hién 1an luot
trong Fig. 3 va 4. Géc nhidu xa 20 va cudng do lién quan trong phd nhidu xa bot tia X

duoc thé hién trong bang sau.

Phé nhiéu xa bt tia X:

Béang 2
Géc nhiéu xa 20 Cudng d6 lién quan
(d6) (%)
5,8 17,4
7,3 100
8,8 10,5
9,7 9,7
10,5 10,5
11,4 16,6
11,6 17,3
12,4 11,3
13,7 14,6
14,3 14,1
15,1 32,9
15,7 15
16,7 63,1
17,3 27
18,3 31
19,5 40,5
20,3 23
21,0 35
21,4 38,6
22,7 23,6
23,5 11,5
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24,7

40,1

Tinh thé hién tai da thé hién tac dong ciia dinh hip thu nhiét & khoang 170°C.
Vi du C: Tinh thé coa axit 1-{4-[3-(4-flophenoxy)-5-({[4-hydroxy-4-(3-
pentanyl)-1-piperidinyl]cacbonyl} amino)phenoxy]-phenyl}xyclopropancarboxylic (tinh

thé loai A)

Hop chit duoc didu ché trong Vi du 13 duoc bd sung voi 15 pL cia etanol (15
thé tich/trong lugng). H3n hop dugc 1am néng trong bdn dau tai 70°C trong khi hoa tan.
Dung dich dugc cho phép lam ngudi tir 70°C dén 25°C va tinh thé thu dugc sau d6 duoc
tap hop bang cach loc va dugce 1am khé dudi 4p suat giam dé thu duoc tinh thé can didu
ché. Tinh thé thu dugc dugc phén tich va phd nhidu xa bot tia X va bidu dd phép do
nhiét lugng quét vi sai (DSC) ctia né duge thé hién 14n luogt trong Fig. 5 va 6. G6c nhifu

xa 20 va cudng dd lién quan trong phé nhiu xa bot tia X dugc thé hién trong bang sau.

Phd nhiu xa bot tia X:
Bang 3
Géc nhiéu xa 20 Cuong d9 lién quan
(d%) (%0)
7,7 82,5
11,9 35,2
14,0 22,7
15,6 40,8
16,3 42,2
16,7 100
17,8 94,9
18,3 39,6
18,9 54,3
19,4 27,9
19,9 36,7
20,2 74,2
21,3 73,3
21,7 41,6
22,4 37,4
22,9 47,9
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23,3 40,3
24,1 26
Tinh thé hién tai d4 thé hién tac dong ctia dinh hip thu nhiét & khoang 182°C.

Vi du thtr nghiém
Tac dong ctia hop chét theo sang chés duoc danh gia dua trén phuong phap thi

nghiém dugc thé hién dudi day nhu vi du thtr nghiém sinh hoc va vat ly.

Vi du thir nghiém sinh hoc 1: Panh gia hoat tinh d6i khang S1P» bang cach theo
ddi su thay dbi trong chét ¢6 dic ion canxi ndi bao

Té bao budng trimg chudt Trung Qubc (Chinese hamster ovary - CHO) bidu hién
qua muc gen S1P; & ngudi duge nudi cdy trong moéi trudng Ham's F12 chira 10%
huyét thanh bao thai bd (FBS), cht khang ndm/chéng nhidm tring va G418. Té bao
CHO biéu hién qua muc gen S1P2 & chudt duge nudi cly trong méi trudng Ham's F12
chtra 10% FBS, penixilin/streptomyxin va blastixidin S. Té bao nudi cdy duoc @ trong
dung dich Fura2-AM (5§ uM) [m6i truong Ham's F12 chtra FBS (10%), dém HEPES (20
mM, do pH nam trong khoang tur 7,2 dén 7,5) va probenexit (2,5mM)] & 37°C trong
vong 60 phit. Té bao duoc rira hai 14n bing nuéc mudi cin bing Hank chia dém
HEPES (20mM, d6 pH nam trong khoang tir 7,2 dén 7,5) va probenexit (2,5mM) va
dugc ngdm trong dung dich tuong tu. Pia dugc dua 1én trén hé théng quét thudc dua
trén huynh quang va chat c6 dic ion canxi ndi bao duoc do trong vong 30 gidy ma
khong c6 su kich thich. Chat thir nghiém (chit c6 dic cubi cing ctia S1P» & ngudi:
0,25nM dén 25uM va chit c6 dic cudi cling ctia S1P; & chudt: 0,25nM dén 2,5 uM)
hodc dung dich dimetyl sulphoxit (DMSO) duoc bd sung va sau 3 phat, SIP (chit co
dac cudi cung: 300nM) duoc bd sung va su ting trong chit c¢6 diic ion canxi ndi bao
true khi va sau khi bd sung S1P dugc do véi khoang thoi gian 3 gidy (bude séng kich
thich: 340nm va 38 nm, budc séng huynh quang: 540nm).

Hoat tinh d6i khang S1P, dugc tinh toan sir dung ty 18 thu dugc trong cong thirc
sau, trong d6 A 1a gia trj kiém so4t ma 1a gié tri dinh sau khi su bd sung S1P (c6 dic cudi
cing: 300nM) trong giéng dugc bd sung DMSO ma khéng c6 chét thir nghiém va B 1a
luong ting cudng sau khi bd sung S1P trong té bao duoc xir 1y véi chét thir nghiém:

[E 1]

Ty 1€ (%) = [(A-B)/A] x 100

Gia tri ICso dugc tinh toan nhu phn c6 dac ctia hop chét hién tai ma d4 thé hién
ty 1& 50%.
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Hop chét so sanh duoc st dung 1a hop chat duoc boc 10 trong Vi du 1(64) (sau
day dugc dé cap dén nhu hop chét so sanh A) va Vi du 1(85) (sau day dugc d& cap dén
nhu hop chét so sénh B) trong Tai lidu sang ché 3 (WO 2004/002531). Cong thirc ciu
tric ctia hop chét so sanh dugc thé hién 1an luot duéi day.

[C 25]

OH

NN
b
o
F

Hop chét so sénh A
[C 26]

JJO"T“CKOF

Hop chit so sanh B
Hoat tinh d6i khang S1Pic & ngudi va chudt cta hop chit theo sang ché va hop

chét so sanh dugc thé hién trong bang sau 4.

Bang 4
) hoat tinh d6i khang ICso ctia S1P; (nM)
Hop chat
Nguoi Chudt

Hop chit so sanh A 1600 72
Hop chit so sanh B 1200 27

Vi du 15(1) 7,0 9,6
Vi du 9(3) 6,2 3,3
Vi du 15(6) 5,1 5,0
Vidu9 2,3 2,5
Vidu 13 3,0 3,0
Vidu 19 9,4 | 1,7
Vidu 38 3,4 1,0

Két qua 13, thdy ring hop chét theo sang ché ¢6 hoat tinh ddi khang S1P» & ngudi
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duoc cai thién dang ké so véi hop chét so sanh. Ngoai ra, hop chat theo sang ché ciing
c6 su khac bigt dugc cai thién trong hoat tinh dbi khang S1P> gifta cac loai, tuc la giita
ngudi va chudt va do d6 c6 thé cho phép su ngoai suy ctia hiéu qua thu dugc trong mo
hinh bénh & chudt cho nguoi.

Vi du thtr nghiém vat ly 2: Phép do sy hoa tan

Dung dich dé thu dugc db thi didu chinh dugc didu ché bang cach pha loging chat
thtr nghiém (10mmol/L, dung dich DMSO) trong axetonitril va bd sung axetonitril chira
chét tiéu chuin (warfarin) dé diéu chinh vé 0,1, 0,4 va 2umol/L. Dung dich mau dugc
didu ché bang cach bd sung vao 495uL (do pH bing 6,8) cta dung dich thr hai duoc
dinh nghia trong tai liéu Japanese Pharmacopoeia (dung dich duogc sir dung thu duoc
biang cach bd sung nudc dén 250 mL cla chit dung dich phan Ung kali dihydrogen
phosphat 0,2 mol/L va 118 mL ctia chat dung dich phan tng natri hydroxit 0,2 mol/L &
diéu chinh dén 1000mL) 5uL cta chit thir nghiém (10mmol/L, dung dich DMSO),
khudy tai nhiét d6 phong trong vong 5 gid, chuyén dung dich thu dugc dén dia c6 mang
loc @ loc chan khéng, pha lodng 20pL cta dich loc vé6i axetonitril va bd sung
axetonitril chira chét tiéu chun. Dung dich dé thu dugc dd thi diéu chinh va dung dich
mau (mdi dung dich SuL) dugc tiém vao LC-MS/MS (Discovery Max tai Cong ty
Thermo Scientific) dé danh gia dinh lugng (dai dinh luong: 0,1 dén 2 pmol/L). Su hoa
tan dugc tinh toan bing cach nhan gia tri dinh luong véi 50. Khi gié tri duoc tinh toan
ndm ngoai khoang cua dai dinh lugng, su hoa tan duogc thé hién < Sumol/L hoac
100pmol/L.

Sy hoa tan ctia hop chit theo sang ché va hop chit so sanh duogc thé hién trong

bang sau 5.

Béang 5

Hop chit Su hoa tan (umol/L)
Hop chat so sanh A <5

Hop chat so sanh B <5

Vidu9(1) 80,3

Vidu 9(3) 90,1

Vidu9 77,2

Vidu 19 78,3

Vidu38 70,0
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Két qua 13, thiy ring hop chét theo sang ché ¢6 sy hoa tan t6t hon nhidu so véi
hop chit so sanh.

Vi du dang bao ché
Vi du dang bao ché 1

Cac thanh phﬁn sau day duoc tron déu va sau d6 dugc nén dé tao vién nén theo
phuong phép thong thuong dé thu duoc 14n Iugt 10.000 vién nén chira 10mg thanh phén
hoat tinh.

e 4-(2-etylbutyl)-N-[3-(4-flophenoxy)-5-{4-[(4-hydroxy-1-piperidinyl)cacbonyl]
phenoxy } phenyl]-4-hydroxy-1-piperidin carboxamit 100g

e Carboxymetylxenluloza canxi (chit chéng phén ) 20g

e Magié stearat (chét boi tron) 10g

e Xenluloza vi tinh thé 870g

Vi du dang bao ché 2

Céc thanh phan sau ddy dugc trén déu theo phuong phap théng thuong, sau dé
duoc loc qua mang loc tach bui, chia thanh Sml mdi 6ng thube tiém, duge khir trung
bang cach lam néng trong budng &p sudt dé thu duoc 1an lugt 10.000 éng thubc tiém

chira 20mg thanh phan hoat tinh.

° axit 1-{4-[3-(4-flophenoxy)-5-({[4-hydroxy-4-(3-pentanyl)-1-piperidinyl jcacbonyl }
amino)phenoxy |phenyl }xyclopropancarboxylic ~ 200g

e Mannitol 20g

o Nudc duoc chung ct S50L

Kha nang tng dung trong cong nghié¢p
Hop chit theo sang ché c6 hoat tinh d6i khang S1P2 cao & ngudi va do d6 c6 ich
cho diéu tri bénh gdy ra do S1P2 nhu bénh gay ra do su co thit mach va chimg xo hoa.

-81-


LDT248
Textbox
Khả năng ứng dụng trong công nghiệp


22417

YEU CAUBAO HO

1. Hop chat duoc dic trung boi cong thire (I-1):

~U-N_ _N Mm!
(R%), (“%
\‘[’( (R%)p
M2
(RY)q

trong d6 R 13 (1) nhém C1-8 alkyl ma c6 thé dugc thé bang 1 dén 5 nhém R,
(2) nhém C2-8 alkenyl ma c6 thé dugc thé bing 1 dén 5 nhém R, (3) nhém C2-8
alkynyl ma c6 thé duoc thé bang 1 dén 5 nhém R?!, (4) vong cacbon C3-7 ma c6 thé
duoc thé bang 1 dén 5 phin tir thé dugc chon tir nhém bao gdm nhém C1-4 alkyl, nhém
C1-4 haloalkyl, nhém C1-4 alkoxy va nguyén tir halogen, hozc (5) -CONR?*!'R*2;

R?! 1a (1) nguyén tir halogen, (2) -OR?? (trong nhém nay, R* 1a (1) nguyén twr
hydro, (2) nhém C1-4 alkyl hodc (3) nhém C1-4 haloalkyl), (3) -NR*R?* (trong nhém
nay, mdi R?* va R** ddc lap 1a (1) nguyén tir hydro hoic (2) nhém C1-4 alkyl) hozc (4)
nhom 0xo;

m&i R va R® doc 1ap 1a (1) nguyén tir hydro hodc (2) nhém C1-4 alkyl;

R? 14 (1) nguyén tir hydro, (2) nhém C1-4 alkyl hodc (3) nhém C1-4 haloalkyl;

mdi R? va R*ddc 1ap 1a (1) nguyén tir halogen, (2) nhém C1-4 alkyl, (3) nhém
C1-4 haloalkyl, (4) nhém C1-4 alkoxy, (5) nhém hydroxy, (6) -L-CONRSR?, (7) -L-
SO2R? hoic (8) -L-COOR’;

R> 14 (1) nguyén tir halogen, (2) nhém C1-4 alkyl hodc (3) nhém C1-4 haloalkyl;

L 1a (1) lién két, (2) nhém duoc dic trung boi cong thic:

R12 R"
<——A—>C§t—>
trong d6 A 1a (1) lién két hodc (2) nguyén tir 5xy; mdi R'? va R'? doc 1ap 1a (1) nguyén
tir hydro, (2) nhém C1-4 alkyl, (3) nhém hydroxy hogc (4) NH; hodc (5) R12 va R cing
v6i nguyén tir cacbon ma chiing gén vao c6 thé tao thanh vong cacbon C3-7; va miii tén

bén phai lién két véi -CONRCR, -SO2R® hodc -COOR?, (3) nhém C2-4 alkenylen, (4)
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nhom -O-C2-4 alkenylen, (5) nguyén tir 6xy hodc (6) nguyén tir nito ma cé thé duoc thé
bang nhém C1-4 alkyl;

mdi R® va R” doc 1ap 1a (1) nguyén tir hydro, (2) nhém C1-4 alkyl, (3) nhém C1-
4 haloalkyl, (4) nhém hydroxy, (5) -CONR"R'®, (6) -SO,NR'*R'®, (7) -COR'” hoic (8) -
SO,R", hodc R® va R ciing véi nguyén tir nito ma ching gén vao c6 thé tao thanh vong
di vong bdo hoa chta nito 6 tir 4 dn 7 canh ma ¢6 thé duoc thé bing nhém hydroxy;

R® 14 (1) nhém C1-4 alkyl, (2) nhém C1-4 haloalkyl hodc (3) NR!°R'!;

R’ 14 (1) nguyén ttr hydro hodc (2) nhém C1-8 alkyl;

MG&i R" va R'' doc lap 1a (1) nguyén tir hydro, (2) nhém C1-4 alkyl, (3) -
CONRPR', (4) -SO,NR"R'S, (5) -COR'” hozc (6) -SO,R'7;

mdi vong 1 va vong 2 doc lap 1a (1) benzen (2) xyclohexan hodc (3) vong
pyridin;

R 1a (1) nguyén tur hydro hodc (2) nhém hydroxy;

mdi R™ va R'® doc 1ap 1a (1) nguyén tr hydro, (2) nhém C1-4 alkyl hoic (3)
nhém vong c6 tir 5 dén 7 canh;

R'7 14 (1) nhém C1-4 alkyl hodc (2) nhém vong c6 tir 5 dén 7 canh;

mdi M' va M? doc 1ap 1a (2) -C(O)-, (3) -O-, hoic (5) -C(0)0O-, ;

n 12 s6 nguyén ndm trong khoang tir 1 dén 2;

m 1a s6 nguyén nim trong khoang tir 1 dén 2;

p 12 s6 nguyén ndm trong khoang tir 0 dén 5;

q 12 s6 nguyén ndm trong khoang tir 0 dén 5;

r 14 s6 nguyén nim trong khoang tir 0 dén 4 ;

t 12 s6 nguyén ndm trong khoang tir 1 dén 4;

khi p 1a 2 hodc 16n hon, nhiéu nhém R? ¢6 thé 1a gidng hogc khac nhau;

khi q 12 2 hoic 16n hon, nhiéu nhém R* ¢6 thé 1a giéng hodc khac nhau;

va

khi r 12 2 hodc 16n hon, nhiéu nhém R ¢6 thé 1a giéng hodc khac nhau; va

khi t 12 2 hodc 16n hon, nhiéu nhém R'? va R'® ¢6 thé 1an luot 1a gidng hodc khac
nhau;

hodc mudi cia né.
2. Hop chiét theo diém 1, trong d6 R 14 nhém hydroxy.

3. Hop chét theo diém 1, hop chét nay duoc ddc trung boi cong thire (I):
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— N N 0}
57 (T
(R9), \”/
o (R,
O
(R%q

trong do tat ca ky hi¢u c¢6 y nghia duoc xac dinh ¢ diém 1.

4. Hop chat theo diém 3, trong d6 R' 1a (1) nhém C1-8 alkyl ma c6 thé duoc thé bing |
dén 5 nhom R*' hodic (2) vong cacbon C3-7 ma c6 thé dugc thé bang 1 dén 5 phe‘ln tir thé
dugce chon tir nhém bao gdm nhém C1-4 alkyl, nhom C1-4 alkoxy, nguyén tu halogen
va nhom triflometyl.

5. Hop chat theo diém 3 hodc 4, trong d6 R* 1a nguyén tir hydro.

6. Hop chét theo bét ky trong sb cac diém tir 1 dén 3, trong d6 hop chét nay la:

(1) 4-(2-etylbutyl)-N-{3-[4-(etylcarbamoyl)phenoxy]-5-(4-flophenoxy)phenyl } -4-
hydrexy-1-piperidin carboxamit,

(2) axit 4-|3-(4-flophenoxy)-5-({|4-(4-flophenyl)-4-hydroxy-1-
piperidinyljcacbonyljamino)phenoxy|benzoic,

(3) 4-(2-ctylbutyl)-N-[3-(4-flophenoxy)-5-{4-[(4-hydroxy-1-
pipcridinyl)cacbonyl|phenoxy }phenyl]-4-hydroxy-1-piperidin carboxamit,

(5) axit 1-{4-[3-(4-flophenoxy)-5-({|4-hydroxy-4-(3-pentanyl)-1-

piperidinyljcacbonyljamino)phenoxy|phenyl}xyclopropancarboxylic,

(6) axit 2-{4-]3-(4-flophenoxy)-5-{|(3-hydroxy-3-isobutyl-1-

azctidinyl)cacbonyl]amino} phenoxy |phenyl}-2-metylpropanoic,

(7) axit 4-[3-({[4-(2-etylbutyl)-4-hydroxy-1-piperidinyl]cacbonyl}amino)-5-(4-

flophenoxy)phenoxy|benzoic,

(8) axit 2-{4-{3-({[4-(2-etylbutyl)-4-hydroxy-1-piperidinyl|cacbonyl }amino)-5-(4-
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flophenoxy)phenoxy|phenyl}-2-metylpropanoic, hoac
(9) axit 2-(4-{[3-(4-Nophenoxy)-5-{[(4-hydroxy-4-isobutyl-1-
piperidinyl)cacbonyl]lamino}benzoyl]oxy} phenyl)-2-metylpropanoic.

7. Axit  2-{4-[3-(4-flophenoxy)-5-{[(4-hydroxy-4-isobutyl-1-piperidinyl)cacbonyl]
amino } phenoxy|phenyl}-2-metylpropanoic.
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[Fig.2]
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[Fig.3]
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[Fig.4]
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[Fig.5]
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[Fig.6]
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