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Linh vire k§ thuét dwoce dé cap

Sang ché d& cap dén hop chét c6 cong thirc (1), hodc mudi duge dung cua no, va

dé cap dén dugc phim c6 chua hop chét nay dé diéu tri bénh lién quan dén FXR.
Tinh trang ky thuit ciia sing ché

Thu thé farnesoit X (Farnesoid X Receptor-FXR) 1a thu thé nhan “md c6i” ban
ddu dugc xac dinh tir thu vién cADN & gan cua chudt (BM. Forman, et al., Cell, 81:
687-693(1995)), ma co mbi lién hé chit ch& véi thu thé ecdyson & sau bo. FXR la
thanh vién cta ho thu thé nhan cta yéu t6 phién ma hoat hoa phdi tir bao gdm thy thé
cho hoocmon steroit, retinoit, va thyroit (DJ. Mangelsdorf, et al, Cell, 83:
841-850(1995)). Phan tich lai Northern va in sifu thé hién ring FXR duogc biéu hién rat
nhiéu & gan, ruft, thin va tuyén thuong thin (BM. Forman er al., Cell, 81:
687-693(1995) and W. Seol et al., Mol. Endocrinnol. 9: 72-85(1995)). FXR lién két
voi ADN sau khi dugc tao heterodime véi thu thé cia axit 9-cis retinoic (RXR).
FXR/RXR heterodime tot hon 1a lién két véi cac yéu t6 bao gdm hai vi tri ciia ntra thu
thé nhan cua lién ung AG(G/T)TCA, ma dugc tao ra duéi dang 1dp lai nguoc chiéu va
dugc tach ra bdi nucleotit don (IR-1 motif) (BM. Forman, et al, Cell, 81:
687-693(1995)). Tuy nhién, cac hop chéit nay khong kich hoat FXR & chudt va nguoi,
1am cho tinh chat ctia phdi tir FXR ndi sinh khong rd rang. Vai axit mat xuét hién trong
tu nhién lién ket v6i va kich hoat FXR & nong d¢ sinh Iy hoc (PCT WO 00/37077,
cong bd ngay 29/06/2000)). Nhu dugc thio ludn & ddy, axit mat ¢6 vai trd nhu 1a phéi
tt FXR bao gdm axit chenodeoxycolic (CDCA), axit deoxycolic (DCA), axit

lithocolic (LCA), va taurin va lién hop glyxin cta axit mat nay.

WO0-2005082925 boc 16 viée sir dung INT747 trong bao ché dugc chét dé didu tri
bénh lién quan dén FXR.

INT-747
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Ban chét k§ thuit ciia sang ché

Muc dich cua sang ché 14 d& xuét hop chit c6 cong thie (1),

trong do,

vong A dugce chon tir aryl ¢6 5 dén 12 canh, heteroaryl ¢6 5 dén 12 canh chira 1
dén 2 nguyén tir khac loai, heteroxyclyl khong thom c6 5 dén 6 canh chua 1 dén 2
nguyén tir khac loai hodc xycloalkyl 5 dén 6 canh, va vong A tuy y dugc thé bang 1, 2
hodc 3 R,, hodc béng 1, 2 hoac 3 nhom oxo, va nguyén tir khac loai duge chon tir N, O
hodc S;

L duoc chon tir C1g alkyl, Ci.g heteroalkyl hodc Ca.galkenyl, va L tily y dugc thé
b%lng 1, 2 hodc 3 Ry, hodc béng 1, 2 hodc 3 nhom oxo;

L1 dugc chon tir O, N(Rq), N(Rq)S(=0)2 hodc N(Ra)S(=0);

R1 duogc chon tir H, Ci.6 alkyl, Ci.6 heteroalkyl, aryl c6 5 dén 6 canh, heteroaryl
¢6 4 dén 6 canh, Cs.6 xycloalkyl, hodc heteroxycloalkyl c6 3 dén 6 canh, va Ci. alkyl,
Ci-6 heteroalkyl, aryl ¢6 5 dén 6 canh, heteroaryl c6 4 dén 6 canh, Cs.6 xycloalkyl, hodc
heteroxycloalkyl ¢6 3 dén 6 canh tuy y dugc thé bang 1, 2 hodc 3 Re, hoic bang 1, 2
hodc 3 nhom oxo;

M&di Ra, Ro, Re va Ry doc 1ap dugce chon tr H, F, Cl, Br, I, OH, CN, NO,, NHa,
COOH, S(=0),0H, Ci.3 alkylamino, N,N-di(Ci.3 alkyl)amino, Ci.3 alkyl, Ci.3 alkyloxy
hodc Ci3 alkylthio, va Ci3 alkylamino, N,N-di(Ci.3 alkyl)amino, Ci3 alkyl, Ci3
alkyloxy hodc Ci.3 alkylthio tuy y dugc thé bang 1, 2 hodc 3 R’;

R’ duoc chon tir F, Cl, Br, I, OH, NHz, NO,, CN, COOH, Me, Et, CH,F, CHF»,
CFs, CH30, CH3S, NH(CH3) hodac N(CHzs)a;

hoac mudi duge dung cia no.

Hon nita, muc dich khéic cia sang ché 1a dé xuat dugc pham chia lugng cé higu
qué diéu tri ctia hop chat trén hodc mudi dugec dung cua hop chat nay, va chat mang

dugc dung.

MO ta chi tiét sang ché
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Theo vai phuong 4n cia sang ché, trong hop chit c6 cong thire (I) hodc mudi
dugc dung cua nd, mdi Ra, Ry, Re va Ra ddc 1ap duoge chon tir H, F, Cl, Br, I, COOH,
S(=0);0H, Me, CF3, CHF», CH,F, Et, OMe, NH(CH3) hodc N(CHs),.

Theo vai phuong 4n ciia sang ché, trong hop chit c6 cong thuc (I) hodc mubi
dugc dung ctua nd, vong A dugce chon tr phenyl, pyridyl, pyridin-2(1H)-onyl,
pyrimidyl, pyrazolyl, imidazolyl, oxazolyl, thiazolyl, thienyl, pyrolidinyl, piperidinyl,
morpholinyl, piperazinyl, isoxazolyl, isothiazolyl, bixyclo[1.1.1]pentyl, benzoxazolyl,
benzo[d]isoxazolyl, indazolyl, indolyl, quinolinyl, isoquinolinyl, quinazolinyl,
1H-pyrrolo[2,3-B]pyridyl, indolizinyl, benzothiazolyl hodc benzothienyl, va vong A
thy ¥ dugc thé bang 1, 2 hodc 3 Ra.

Theo vai phuong an cta sang ché, trong hop chét c6 cong thirc (I) hodc mudi
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S hoic , va vong A tuy y duogc thé béng 1, 2 hoac 3 Ra.
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Theo vai phuong an cia sang ché, trong hop chét c¢6 cong thuc (I) hodc mubi

0 =\ . - = .
Ny - N ) ;
Ry L
dugc dung cua nd, vong A duge chon tir , O , O , N |
o D e DO DD
N -7 — _ - —
= > N > /N s N s /N s D
\\7/N \\ N \\ \ F \\ \ Cl \\ \\ N\ B
O o= 7L oy Q
=\ N7 N\; N~ N~ C7\=N cl

Theo vai phuong an cia sang ché, trong hop chét c¢6 cong thirc (I) hodc mubi
dugc dung cia no, L dugc chon tr Ci4 alkyl, Cis alkoxy, Ci4 alkylthio, Ci4
alkylamino, Ci.4 alkyl-C(=O)NH-, C;.4 alkenyl hoac Ci.; alkyl-O-Cy3 alkyl, va L tuy y
dugc thé béﬁg 1, 2 hoac 3 Re.

Theo vai phuong 4n cia sang ché, trong hop chét ¢é cong thirc (I) hodc mudi
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o--
! - l,/\/\ ,'/\/O ,j
dugce dung cua no, L duge chon tu - , N N, ,
H

H ,/»/N\
NN, N N 7 N\-0 .
' AR O , ,/\ hodc \---, va L tuy y dugc thé bang 1, 2
hodc 3 Rp.

Theo vai phuong an cua sang ché, trong hop chit c6 cong thirc (I) hodc mudi

\I/\"_ \\,/\/\\ \/\/0\
/ N 1 N
b b b

dugc dung cia nd, L dugc chon tu

Theo vai phuong 4n cla sang ché, hop chit c¢6 cong thic (I) hodc mudi duge
o--
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/ N, O , hodac -,

Theo vai phuwong 4n cua sang ché, Li dugc chon tir O, NH, NHS(=0), va
NHS(=0).

Theo vai phuong 4n cua sang ché, trong hop chit c6 cong thiic (I) hodc mudi
duge dung cia n6, Ry duge chon tir H, Ci3 alkyl, Cs.6 xycloalkyl, phenyl, pyridyl,
pyridazinyl, pyrazinyl, imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, oxazolyl,
isoxazolyl hodc thienyl, va Ci3 alkyl, Cs.6 xycloalkyl, phenyl, pyridyl, pyridazinyl,
pyrazinyl, imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, oxazolyl, isoxazolyl hodc

thienyl tity ¥ duoc thé bang 1, 2 hoidc 3 Re, va Re nhu duge xac dinh & trén.

Theo vai phuong an cua sang ché, trong hop chit c¢6 cong thic (I) hodc mudi

dugc dung cua no, Ry dugce chon tir H, Me, ’/\COOH, /[\, >L\, ]>, @
Ls:O

T
hoic ©O OH,

Theo phuong an dugc uu tién, hop chét ¢6 cong thie (I) hoic mudi dugce dung
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ctia n6 duoc chon tir hop chét c6 cong thire (II) sau:

trong do,

L> dugce chon tir Ci.6 alkyl, Ci.6 heteroalkyl hodc Ca6 alkenyl;

vong B dugc chon tir vong benzen hodc vong di thom cé 5-6 canh chira 1 dén 2
nguyén tir khic loai, va nguyén tir khac loai dugc chon tir N, O hoac S;

vong Bty v dugc thé bang 1, 2 hodic 3 Ry, hodc biang 1 nhém oxo, va Ry dugc
chon tu F, Cl, Br, I, OH, CN, NO;, NHy, COOH, S(=0),OH, Ci3 alkylamino,
N,N-di(Ci3 alkyl)amino, Ci3 alkyl, Ci.3 alkyloxy hodc C;3 alkylthio;

L1 dugc chon tir O, NH, NHS(=0); hodc NHS(=0);

Ri dugc chon tir H, Ci alkyl, Ci-6 heteroalkyl, aryl ¢6 5 dén 6 canh, heteroaryl
c6 4 dén 6 canh, Cs.6 xycloalkyl, hodc heteroxycloalkyl c6 3 dén 6 canh, va Ci. alkyl,
Ci.6 heteroalkyl, aryl c6 5 dén 6 canh, heteroaryl c6 4 dén 6 canh, Cs.¢ xycloalkyl, hoac
heteroxycloalkyl ¢6 3 dén 6 canh tiy y dugc thé bang 1, 2, hodc 3 Re, hodc bang 1, 2
hodc 3 nhom oxo, va R¢ dugce chon tir F, Cl, Br, I, OH, CN, NO,, NH,, COOH hodc

S(=0)0H;

hodc mudi duge dung cia nd.

Theo vai phwong 4n ciia sang ché, trong hop chét c6 cong thire (II) hodc mubi
dugc dung cta nd, Lo dugc chon tu -(CHz)i-6-, -(CH2)o-4-X-(CH2)o-4- hodc
-(CH2)0-4-Y-(CH2)0-4-, va X dugc chon tir NH, O hodc S, va Y duogc chon tir -CH =CH-,
v6i diéu kién 1a chiéu dai mach Ly duge chon tir 1 dén 6, tot hon 1a 2 dén 4.

Theo vai phwong 4n ctia sang ché, trong hop chét c6 cong thire (II) hodc mubi
dugc dung cia nd, L dugc chon tir -CH,CH,-, -CH,CH,CH,-, -CH=CH-,
-CH,CH=CH-, -CH=CHCHz-, -CH,CH,O-, -CH>CH,CH;O-, -CH,CH,NH-,
-CH,CH,CHoNH-, -CH>CH,S- hodc -CH>CH>CH,S-, t6t hon 1a tr -CH,CHo-,
-CH,CH2CH,-, -CH=CH-, -CH2CH>0-, -CH,CH>CH,0- hodc -CH,CH,NH-.

_7-
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Theo vai phuong 4n ciia sang ché, trong hop chét ¢ cong thirc (II) hodc mudi
dugc dung cta nd, vong B dugce chon tir vong benzen, vong di thom c¢& 5 canh chira 1
dén 2 nguyén tu khac loai dugc chon tir N, O hodc S, hodc vong di thom c6 6 canh
chtra 1 dén 2 nguyén tir khac loai dugc chon tir N, va vong B tity v duge thé bang 1, 2,

hodc 3 Ry hoac béng 1 nhom oxo, va Rz nhu dugc xac dinh & trén.

Theo vai phuong &n cua sang ché, trong hop chit c6 cong thic (II) hodc mudi
dugc dung cua n6, vong B dugce chon tir vong benzen, pyrazolyl, imidazolyl, oxazolyl,
isoxazolyl, thiazolyl, isothiazolyl, pyridyl, pyridazinyl, pyrimidinyl hodc pyrazinyl, va
vong B tiy ¥ duoc thé bang 1, 2 hodc 3 Ry hodc bang 1 nhém oxo, va Ry nhu duge xéc

dinh & trén.

Theo vai phuong 4n ciia sang ché, trong hop chit c¢6 cong thie (II) hodc mudi
duoc dung ctia n6, vong B tily v dugc thé bang 1 Ra, hodc bang 1 nhém oxo, va Ry
duoc chon tix F, CL, Br, I, OH, CN, NO», NH,, COOH hoic S(=0),0H, tot hon 1a tir F,
Cl hoéc Br.

Theo vai phuong 4n cua sang ché, trong hop chat c6 cong thie (II) hoic mudi

dugc dung cta nd, vi tri the Rz hodc thé oxo 1a & vi tri ortho so vé1 L, trén vong B (vi

tri o).

Theo vai phuong 4n cia sang ché, trong hop chit ¢6 cong thire (II) hodc mubi
duge dung cua no, Ry duge chon tir H, Ci3 alkyl, Cs.6 xycloalkyl, phenyl, pyridyl,
pyridazinyl, pyrazinyl, imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, oxazolyl,
isoxazolyl hodc thienyl, va Ci3 alkyl, Cs.s xycloalkyl, phenyl, pyridyl, pyridazinyl,
pyrazinyl, imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, oxazolyl, isoxazolyl, hodc
thienyl ty y duoc thé bang 1, 2, hodc 3 Re, va Re nhu duge xac dinh & trén.

Theo vai phwong 4n cta sang ché, hop chit c6 cong thirc (I) hodc mudi duge

s O
dung cta n6, Ry dugce chon tir H, Me, ”\COOH, /[\, >\, I>, hodc

SﬁO
& OH

Theo vai phuong 4n cua sang ché, trong hop chét ¢6 cong thuc (II) hoic mubi

H
dugc dung cia né, gbe cAu triic Li-R; duoc chon tir -OH, -NHSO,CHs, —N-50,~<],
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o)
-NHSO,C(CH3)3, -NHCH2CH2SO,0H, -NHCH,COOH, 2

b

H
= +0)
NHSO,CH(CH3),, ~— V"N, -NHCH;, -OCH; hodc .

Theo vai phuong 4n cua sang ché, trong hop chit c6 cong thirc (IT) hodc mudi
(R2)0-1
4L

0
duge dung cua no, gbe chu tric

(RZ) 0-1

. (Rz)o_ﬁ
—§—L2 (Rz)(” —%— 7)§:> —%—Lz \ // -%—Lz \ /

dugc chon tur
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0 L T S SR e )
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(Ra)os §f ‘%‘LZ'N/TNKU){ (R, 1 T)Lﬁ —§—Lz
%M @ a1 %

(Ro)y 4

R2)0 1

hoac , Ly va Ra nhu dugce xac dinh & trén.

Theo vai phuong 4n cua sang ché, trong hop chét c6 cong thirc (II) hodc mudi

ROx"
dugce dung ciia no6, gbc ciu truc e duogc chon tu 0

F
= k\/(’? 3{\/09 :‘{\/Op
(0] (0] (6]
O 9 bl 9 b
Cl R ,
3O }{\/Q‘L ;{vog )
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o 0 0 O N\ 7
0 o)
cl R
— H — N=
2SN 2NN |
\ 7 \ o a NI
N N hoac 0

trong do,

vong A 14 aryl ¢6 5 dén 12 canh, heteroaryl ¢6 5 dén 12 canh, hoic heteroxyclyl
khong thom ¢6 5 dén 6 canh, xycloalkyl 5 dén 6 canh, tuy y duoc thé bing 1, 2 hoc 3

cua R;

L 1a Ci alkyl, C1. heteroalkyl, Ca- alkenyl, tly ¥ dugc thé bang 1, 2 hoic 3 clia
R;

R 1a F, Cl, Br, I, OH, CN, NO, NH», hodc R dugc chon tir Cy3 alkylamino,
N,N-di(C;.3 alkyl)amino, C1.3 alkyl, C1.3 alkyloxy, Ci.3 alkylthio, tily ¥ dugc thé bang 1,
2 hodc 3 R’;

R’ duogc chon tir F, Cl, Br, I, OH, NH,, NO,, CN, COOH, Me, Et, CH,F, CHF,,
CF3, CH30, CH;S, NH(CH;3), N(CHs )2;

“hetero” thé hién nguyén tu khac loai hodc nhom nguyén tir khac loai, dugce chon
tr -C(=0O)NH-, N, -NH-,-C(=NH)-, -S(=0);NH-, -S(=0O)NH-, -O-, -S-, N, =0,

=8, -C(=0)0-, -C(=0)-, -C(=S8)-, -S(=0)-, -S(=O),-, va -NHC(=0O)NH-;

Trong trudng hop bt ky néu trén, sé luong nguyén tir khac loai hoic nhém

nguyén ti khéac loai doc 1ap dugce chon tir 1, 2 hodc 3;

Hodc muoi duoc dung cua nd.

-12-
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Theo vai phuong an cla sang ché, trong hop chét c¢6 cong thic (III) hoic mudi
dugc dung ctiia né, R dugc chon tu F, CL, Br, I, Me, CF;, CHF,, CHyF, Et, OMe,
NH(CHz3), N(CH3).

Theo vai phuong 4n ciia sang ché, trong hop chat co cong thie (1) hozc mubi
duoc dung cia no, vong A hodc phenyl, pyridyl, pyridin-2(1H)-onyl, pyrimidyl,
pyrazolyl, imidazolyl, oxazolyl, thiazolyl, thienyl, pyrolidinyl, piperidinyl,
morpholinyl, piperazinyl, isoxazolyl, isothiazolyl, bixyclo[1.1.1]pentyl, benzoxazolyl,
benzo[d]isoxazolyl, indazolyl, indolyl, quinolinyl, isoquinolinyl, quinazolinyl,
1H-pyrrolo[2,3-B]pyridyl, indolizinyl, benzothiazolyl and benzothienyl, thy y dugc
thé bang 1, 2 hoic 3 R.

Theo vai phuong an cia sang ché, trong hop chét ¢6 cong thie (IIT) hodc mudi

0 N
N NS N, )T .
ReRY Ly
dugc dung cua no, vong A dugce chon tir ', 0 , o , N |
- h I\ AN ' AN \\7/N . AN '
O DD oG o
- N/ N/ /\ '—N\;\\ N/ N/

N~ N< N~ N<pn”
- — __ — — — -~
[ O ! ~ u\ ! R 1 T 1 ,’@

7

N -~

N—_-~ J ’ l A
1 \§r \ N > @
\_s 0 @j\)\j .- N . N -~ N
! o . o, H H ,

Iz _~-

9 5

Xy N A C N
o0y 1 o s
P N/ . N/ - - — R RN N Y/ ,

N . : , tuy v duoc

3

thé bang 1, 2 hodc 3 R.

Theo vai phuong an cua sang ché, trong hop chét ¢ cong thirc (III) hoic mudi
O — - /I .
N N LN )T -
X LYy
., O . 0 ., N |
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Theo vai phuong an cta sang ché, trong hop chat c¢6 cong thie (III) hoic mudi
dugc dung cta no, L dugc chon tu Ci4 alkyl, Ci4 alkoxy, Cis alkylthio, Ci4
alkylamino, Ci.4 alkyl-C(=O)NH-, Cz.4 alkenyl, tlly y dwoc thé bang 1, 2 hoic 3 R.

Theo vai phuong an cta sang ché, trong hop chét c¢6 cong thire (III) hodc mudi
o--

/I/\,—‘ /I/\/\ f
dugce dung cua no, L dugce chon tir - , N, N, ;
H
H N,
:,/\/N\ l/»r A /l/\——’ N ’ A 1w -
g > o , ! , tuy ¥ duoc the bang 1, 2 hoac 3 R.

Theo vai phuong an cia sang ché, trong hop chét c¢6 cong thire (III) hoic mubdi

\/\ \/\/ \/ko

dugc dung cia nd, L dugc chon tur
o--

H
v T

Theo vai phuong an cuia sang ché, trong hop chét c¢6 cong thire (III) hodc mubi
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dugc dung cua né, L dugc chon tour , ! , ,
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Hop chit cua sang ché dugc chon tir:
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HO™

Sang ché ciing d& xuit dugc phim chira lugng ¢6 hiéu qua diéu tri hop chét néu

trén hodc muoi dugc dung ctia nd, va chat mang dugce dung.

Sang ché con dé cap téi viée st dung hgp chat, hodc mudi duge dung cua no,

hodc dugc phém néu trén trong bao ché dugc chat dé diéu tri bénh lién quan dén thu

-20-



31914

thé Farnesoit X, bénh gan & mat, bénh di ing, bénh ting colesterol, bénh triglyxerit

cao va bénh tim mach.

Sang ché con dé cap t6i viéc s dung hop chét trén, hodc mudi dugc dung cua no,
hodc dugc phim trén trong bao ché dugc chét dé diéu tri bénh gan nhiém m& khong do
ruou (NAFLD), xo gan khong do ruegu (NASH), xo gan mat (PBC), gan tuy, bénh gan
mén tinh, nhiém viém gan C, bénh gan do rugu, xo gan, viém dudng mat nguyén phat
(PSC), soi mat, tridu ching dudng tiét niéu va ting san tuyén tién liét (BPH), niéu
quan, béo phi, bénh dai thao duong tuyp 2, bénh xo vita dong mach, hoi ching xo vira

dong mach, t6n thuong chirc ning gan do ting colesterol mau va tang lipit mau.

Hop chit cta sang ché 14 chit chii van FXR. Hop chit cta sang ché c6 thé duoc
sir dung trong phuong phap phong trir va diéu tri bénh rdi loan lipit mau hodc bénh
lién quan dén bénh rdi loan lipit mau, bao gdm sir dung lugng c¢6 hiéu qua didu tri A

ctia hop chét theo sang ché cho bénh nhan can né.

Hop chit cia sang ché ¢c6 thé duge st dung dé giam luong colesterol tdng sb,
giam lugng colesterol LDL, giam lugng colesterol VLDL, tang luong colesterol HDL,
va/hodc giam lugng triglyxerit. Gidm lugng triglyxerit theo sang ché c6 nghia 13 lugng
triglyxerit & ddi tuong cin né duoc giam dudi mirc triglyxerit lic dau ¢ dbi tuong
duogc phong trir hodc diéu tri trude khi ding hop chit theo sang ché. Vi du, hop chét
clia sang ché c6 thé 1am giam su san xut triglyxerit & gan hoc su tiét triglyxerit bang
cach giam su hip thu chét béo. Hop chit ctia sang ché con c6 thé 1am giam triglyxerit

& huyét tuong va triglyxerit & gan.

Hop chit ctia sang ché c6 thé dugc st dung dé phong trir hodc diéu tri bénh tim
mach lién quan dén ting triglyxerit mau va/hodc ting colesterol méu & ddi tugng (vi
dy, dong vat co v, cu thé 1a nguoi), nhu, nhung khong gigi han ¢, bénh xo vita dong
mach, hoi chiing xo vita ddng mach, tdng colesterol mau, tang lipit mau, huyét khéi,

bénh mach vanh, dot quy hodc bénh tang huyét ap.

Hop chit cia sang ché c6 thé duoc st dung dé phong trir hodc diéu tri bénh hé
gan/mét & dbi tuong (vi du, déng vat c6 vii, cu thé 1a ngudi), nhu nhung khong giGi
han &, bénh gan r mat, bénh tang colesterol, bénh triglyxerit cao hodc bénh di ung,
nhu, nhung khong gi6i han &, viém gan nhiém m& khong do ruou (NASH), xo gan
mat nguyén phat (PBC), viém dudng mat nguyén phat (PSC), séi mét, xo gan khong
do ruou, hep dudng mat, gan tuy, bénh gan man tinh, nhiém viém gan (loai B hozc C),

bénh gan hodc bénh xo gan do rugu.

Hop chét cta sang ché c6 thé dugce sir dung daé phong trir hoac diéu tri bénh béo
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phi & d6i twong (vi dy, dong vat c6 vi, cu thé 1a ngudi).

Hop chét cia sang ché c6 thé dugc st dung dé phong trir hodc didu tri bénh dai
thao dudmng, hodc khang insulin, bénh lién quan dén tinh khong dung nap glucoza & dbi

tuong (vi du, dong vat co v, cu thé 1a nguoi).

Hop chit caa sang ché c6 thé duoc sir dung dé phong trir hogc diéu tri hoi chimg
duong tiét nidu dudi (ving xung quanh) va ting san tuyén tién liét lanh tinh (benign
prostatic hyperplasia -BPH) hodc s6i niéu quan & di tugng (vi du, dong vat c¢6 vi, cu
thé 1a nguoi).

Khia canh khac cua sang ché dé cép toi viée st dung hop chét c6 cong thie I, I
hoac I, mudi duoc dung cta n6 hodc duoc phdm trén trong diéu ché duoc chit dé
phong trir hodc diéu tri bénh c6 loi tir chit chi van FXR, va bénh hudng loi tix chét
cht van FXR bao g@)m bénh tim mach, bénh vé hé thdng gan/mét, bénh béo phi, bénh
dai thao dudng, hoi chimg dudng tiét niéu dudi (ving xung quanh) va ting san tuyén

tién liét 1anh tinh (BPH) hodc s6i niéu quan.

Khia canh khéc ctia sang ché d& cap toi phuong phap dé phong trir hodc didu tri
bénh hudng loi tir chit chu van FXR, bao gém st dung luong c¢6 hidu qua diéu tri A
ctia hop chét ¢6 cong thire I, IT hodc III, mubi duoc dung ctia nd, hodc duge pham trén
cho bénh nhan, va bénh hudng loi tir chét chu van FXR bao gém bénh tim mach, bénh
hé gan/mat, béo phi, dai thao dudng, hoi ching dudng tiét niéu dudi (ving xung quanh)

va tang san tuyén tién liét lanh tinh (BPH) hodc séi niéu quén.

Céc bénh tim mach bao gdm cac bénh tim mach lién quan dén tang triglyxerit
méu va/hodc ting colesterol mau. Cac bénh tim mach tiép tuc bao gdm xo vira dong
mach, triéu chimg xo vira ddng mach, ting colesterol mau, tang lipid mau, huyét khéi,
bénh dong mach vanh, ddt quy hodc ting huyét ap. Céc bénh vé gan/dudong mat bao
gdm bénh gan & mat, bénh ting colesterol, bénh ting triglyxerit hoic bénh xo hoa. Cac
bénh vé& gan/dudng mét tiép tuc bao gdm viém gan nhidm m& khong do rugu (NASH),
x0 gan mat nguyén phat (PBC), viém dudng mat nguyén phat (PSC), sé1 mat, xo gan
khong do rugu, hep dudng mat, gan gan & mat, bénh gan man tinh, viém gan (loai B)

hodc C), bénh gan do rugu hodc xo hoa gan.
Dinh nghia va huéng din

Trur khi truong hgp khéc duge chi ra, céc thuat ngit sau va cum tir duge st dung
& day dugce du dinh c6 cac nghia sau. Thuat ngit hodc cum tir cu thé khong nén dugc

xem la map mo hodc khdng 18 rang khi khong c¢6 dinh nghia cuy thé ma nén dugc hiéu
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theo nghia thong thudng ctia né. Khi tén thwong mai xuat hién & day, né dé hang hoa

tuong tng hodc thanh phan hoat tinh ctia né.

Thuét ngit “duoc thé” c6 nghia 14 mdt hodc nhidu nguyén tir hydro bat ky trén
mdt nguyén ti cu thé duoc thé bang phan tir thé, mién 1a héa tri ctia nguyén tir cu thé

binh thudng, va hop chét dugc thé ¢ tinh 6n dinh.

Thuat ngit “ox0” ¢6 nghia 12 hai nguyén tir hydro trén mot nguyén tir cu thé dugc
thé bang =0. Khi vong thom dugc thé oxo, vong duoc thé oxo ¢6 thé van con thom

hodc mit mui thom. C6 thé hiéu réng nhém duge thé oxo ¢6 tinh dn dinh. Vi du, khi

of
vong benzen dugc thé oxo, n6 c6 thé duoc chon tir ; khi pyridin dugc thé oxo,
@]

®
LR . HN
no co thé dugc chon tir =,

Thuat ngit “thy y” ¢6 nghia 13 sy kién hodc tinh hudng duoc mé ta sau d6 c6 thé
xay ra hay khong, va phan m6 ta bao gdm su kién hodc tinh hubng c¢6 xay ra va khong.
Vi du, etyl “tiy y” dugc thé bing halégen, ¢6 nghia 1a etyl c6 thé khong dugc thé
(CH,CHj3), dugc thé mot gbe (vi du, CH2CH,F), duge thé nhidu gbe (vi du, CHFCH,F,
CH,CHF>, v.v.) hodc dugc thé hoan toan (CF2CF3). Ngoai ra, vi du, “tiy y, vong B
duoc thé bang 1, 2 hodc 3 Ry, hodc bing 1 nhém oxo” ¢6 nghia 1a vong B duge thé
bang 1, 2 hodc 3 R hodc bang 1 nhém oxo, hodc vong B khong duoc thé bang Ra
nhém oxo. Ngudi ¢ hiéu biét trung binh trong linh vuc nay c6 thé hiéu ring, dbi veéi
nhom bt ky chira mot hodc nhiéu nhém thé, bt ky su thé hodic mau thé ma khong thé

ton tai dang khong gian va/hoac khong thé tdng hop duoc s& khong duoc dua vao.

Cmn & diy c6 nghia 1a gdc c6 sO nguyén cliia nguyén tu cacbon trong pham vi

dugec chi dinh. Vi dy, “Ci.6” c6 nghia 1a nhom c6 1, 2, 3, 4, 5 hodc 6 nguyén tir cacbon.

Pham vi s6 & ddy c6 nghia 1a mdi s6 nguyén trong pham vi dugc chi dinh. Vi du,
“Crs alkyl” c¢6 nghia 14 nhém c6 thé dugc chon tir Ci, Co va Cs alkyl; “Cs.po
xycloalkyl” c6 nghia 1a nhom c6 thé duoc chon tir Cs, C4, Cs, Cg, C7, Cs, Co va Cyo
xycloalkyl; “xycloalkyl 5 dén 6 canh” c¢6 nghia 13 nhém c6 thé dugc chon tir
heteroxycloalkyl 5 va 6 canh.

Khi bién thé bat ky (vi du, R) xuét hién hon mét 1an trong thanh phin hodc cu
tric cua hop chét, viéc xac dinh né trong ting trudong hop 1a doc 1ap. Do do, vi du, néu
nhém duge thé bang 0-2 R, nhém nay c6 thé tuy y dugc thé bang & it nhit hai R, va R

trong mdi truong hop c6 cac tity chon doc 1ap. Ngoai ra, thanh phan cta cac phan tir
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thé va/hodc bién thé cua né dugce cho phép chi khi thanh phén tao ra hop chét 6n dinh.

Khi mét phan ciia nhém c6 thé duge thé hodc duoc thé oxo & d6, phép thé hoic
thé oxo doc 13p v6i nhau, bao gém truong hgp ma nhom hoic 1a dugc thé hodc chi
duogc thé oxo, hodc dugce thé va dugc thé oxo déng thoi. Vi dy, khi vong A tuy vy dugc
thé b?mg 1, 2 hodc 3 Ry, hodc béng 1, 2 hoac 3 nhém oxo, nd bao gém: 1) khong co
phan ttr thé va nhém oxo trén vong A, 2) vong A chi duge thé bang 1, 2 hoic 3 Ry, 3)
vong A chi duoc thé bang 1, 2 hodic 3 nhém oxo, 4) vong A duge thé bang R, va nhém

oxo ddng thoi.

Theo vai phuong an dugc uvu tién cta sang ché, mét phan ciu truc ge co thé
duoc lién két vai cAu tric khac & dau bén trai va co thé lién két vai ciu tric khac & dau
bén phai tai cing thoi diém. Khi duong nét dat hodc dudng nét lién thé hién méi lién
két, ngudi ¢6 hiéu biét trung binh trong linh vuc nay c6 thé hiéu ring bang cach doc
sang ché ma duong nét dat hodc duong nét lién chi ra truc tiép trang thai cua céu tric

o)

--N

—_—

géc v6i clu trac khac. Vi du, néu vong A dugc chon tir *v, duong nét dut bén
chi ra rang nguyén tir N duoc lién két véi nhom L ctia hop chit ¢6 cong thire (I), va

dudng nét dirt bén phai chi ra rang nguyén tir C duoc lién két véi gde cacbonyl cua

Ne o
¢
hop chét ¢6 cong thirc (I); ngoai ra, vi du, néu vong A duoc chon tir / , duong

nét dit bén trai chi ra rang nguyén tir C lién két véi nhém L ctia hop chét ¢6 cong thuc
(1), va dudong nét dut bén phai chi ra ring nguyén tir N lién két v6i gbe cacbonyl cua
hop chit ¢6 cong thic (I). Pudng nét dut hodc nét lién bén trai thuc chat dé chi sy nho
ra vé phia trén bén trai, bén trai hodc phia dudi bén trai tir ciu tric gdc; va dudng nét
dGrt hodc nét lién bén phia thuc chit dé chi sy nho ra vé phia trén bén phai, bén phai

hodc phia dudi bén phia cta cau tric goc.

Theo vai phuong 4n dugc wu tién cta sang ché, chidu dai mach nhanh dé chi sb
luong nguyén tir duoc st dung tao ra mach nhanh hd, va cic nguyén tir bao gdm
nguyén tir C, nguyén ti N, nguyén tir O hodc nguyén tir S c6 hoéa tri khac nhau. Vi du,
khi L, duoc chon tir -CH2CH2CHa-, chiéu dai mach nhanh 13 3; khi Ly duoc chon

tir-(CHa)2-O-(CHa)a-, chiéu dai mach nhéanh 1a 5; khi L, duge chon tir -(CH,),-CH =
CH-(CHa),-, chiéu dai mach nhanh 12 6.

Thuat ngir “halo” hoic “halogen” dé chi flo, clo, brom va iot.
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Thuét ngit “hydroxy” dé chi nhém -OH.
Thuét ngit “xyano” dé chi nhoém -CN.

Thuat ngir “thiol” dé chi nhém -SH.

~, 66

Thuét ngit “amino” dé chi nhém -NHo.

Thuat ngf “nitro” dé chi nhém -NO».

Thuét ngfr “alkoxy” dé chi -O-alkyl.

Thuét ngft “alkylamino” dé chi -NH-alkyl.
Thuét ngit “dialkylamino” dé chi -N(alkyl),.
Thuat ngit “alkylsulfonyl” dé chi -SO»-alkyl.
Thuét ngit “alkylthio” dé chi -S-alkyl.

Thuét ngir “alkyl” dé chi hydrocarbyl ¢é cong thirc chung 13 CoHont1. Alkyl ¢
thé 1a mach thing hodc mach nhanh. Vi du, thuét ngit “Ci.s alkyl” dé chi alkyl chua 1
dén 6 nguyén tir cacbon (vi du, metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl,
sec-butyl, tert-butyl, n-pentyl, 1-metylbutyl, 2-metylbutyl, 3 -metylbutyl, neopentyl,
hexyl, 2-metylpentyl, v.v.). Tuong tu, gbc alkyl (vi dy, alkyl) ctia alkoxy, alkylamino,
dialkylamino, alkylsulfonyl va alkylthio ¢6 dinh nghia gidng nhu trén.

Thuét ngit “heteroalkyl” dé chi cdu tric alkyl chira nguyén tir khac loai. Trir khi
truong hop khac dwogc chi ra, heteroalkyl thuong 14 alkyl chira 1 dén 3 nguyén tir khac
loai (5t hon 1a 1 hodc 2 nguyén tir khac loai) doc 1ap dugc chon tir luu huynh, oxy

va/hodc nito.

Thuat ngit “alkenyl” dé chi hydrocarbyl béo khong no mach thing hodc phin
nhanh ¢6 it nhat mot lién két doi chua nguyén tir cacbon va hydro. Vi dy khdng han
ché vé alkenyl bao goém, nhung khong gi¢i han & vinyl, 1-propenyl, 2-propenyl,
1-butenyl, isobutenyl, 1,3-butadienyl, v.v. Thuat ngit “linear alkenyl” dé chi alkenyl
mach thang.

Thuat ngir “aryl” dé chi nhém vong don chira toan bd cacbon c6 hé electron lién
hop hodc nhém vong thom polyxyclic dung hop. Vi du, aryl ¢6 thé ¢6 6 dén 20, 6 dén
14, hodc 6 dén 12 nguyén tir cacbon. Vi du khong gii han vé aryl bao gbm, nhung
khong gidi han &, phenyl, naphthyl, anthryl va 1,2,3,4-tetrahydronaphthalen, v.v.

Thuét ngir “heteroaryl” dé chi hé vong polyxyclic dung hop hodc vong don chira

it nhit mot nguyén tir vong duge chon tir N, O, S véi cac nguyén tir vong con lai 1a C,
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va ¢6 it nhit mot vong thom. Tbt hon néu, heteroaryl c6 vong don c6 4- dén 8- canh,
cu thé 1 ¢6 5- dén 8- canh, hodc c6 nhidu vong dung hop chira 6 dén 14 nguyén tir
vong, cu thé 1a 6 dén 10 nguyén tir vong. Vi du khong gidi han vé heteroaryl bao gom,
nhung khong gidi han &, pyrrolyl, furyl, thienyl, imidazolyl, oxazolyl, pyrazolyl,
pyridyl, pyrimidinyl, pyrazinyl, quinolinyl, isoquinolinyl, tetrazolyl, triazolyl, triaziny],

benzofuranyl, benzothienyl, indolyl, isoindolyl, v.v.

Thuét ngfr “xycloalkyl” @& chi vong cacboxyclic ma no hoan toan va c6 thé tdn
tai vong don, vong bic cau hoic vong xodn. Trir khi ¢6 truong hop khéac duge chi ra,
vong cacboxyclic thuong 14 vong ¢6 3- dén 10- canh. Vi du khong gi6i han vé
xycloalkyl bao gém, nhung khong gi¢i han &, xyclopropyl, xyclobutyl, xyclopentyl,
xyclohexyl, norbornyl (bixyclo[2.2.1]heptyl), bixyclo[2.2.2]octyl, adamanty] v.v.

Thuét ngit “heteroxyclyl khong thom” dé chi vong khong thom no hoan toan
hoic khong no mét phan (nhung khong phia 12 vong di thom khong no hoan toan) ma
c6 thé duoc thé hién 1a vong don, vong doi hodc vong xodn. Trir khi ¢6 trudng hop
khéc duoc chi ra, vong heteroxyclic thudng 1a vong ¢6 3- dén 6- canh chira 1 dén 3
nguyén tr khac loai (tét hon 1a 1 hodc 2 nguyén tir khéc loai) doc 1ap dugce chon tir luu
huynh, oxy, va/hoic nito. Vi du khong gioi han vé heterocyclyl bao gdm, nhung khong
giéi han & oxiranyl, tetrahydrofuranyl, dihydrofuranyl, pyrolidinyl, N-metyl
pyrolidinyl, dihydropyrrolyl, piperidinyl, piperazinyl, pyrazolidinyl, 4H-pyranyl,
morpholinyl, thiomorpholinyl, tetrahydrothienyl, v.v.

Nhu dugce st dung & day, thuat nglt “duge dung” dé chi céac hop chét, vat liéu,
ché pham, va/hoic lidu luong ma 13, trong pham vi cta phan quyét y té tham do, thich
hop dé sir dung khi tiép xuc v6i cac md cta con ngudi va dong vat ma khong c6 doc
tinh qué mirc, kich ing, phan tng di tng hodc cic van dé hoic bién chung khac, twong

xtng voi ty 1€ 1o ich/rii ro hop ly.

Thuét ngtt “mudi dugc dung” dé chi mubi caa hop chét cua sang ché, ma dugc
diéu ché tir hop chit c6 phan tir thé cu thé dwoc tim thiy trong sdng ché va c6 tinh axit
hodc bazo khong doc tuong ddi. Khi hop chét cia sang ché chira nhém chirc ¢6 tinh
axit twong ddi, mudi bazo ciia n6 ¢6 thé thu dwoc bang cach cho dang trung tinh cia
hop chét nay tiép xiac v6i lugng bazo thich hop trong dung dich tinh khiét hodc dung
mdi tro thich hop. Khi hop chit ctia sang ché chira nhém chirc ¢6 tinh bazo twong dbi,
mubi axit cia n6 ¢ thé thu duge bang cach cho dang trung tinh cia hop chét nay tiép
xic véi lwong axit thich hop trong dung dich tinh khiét hodc dung méi tro thich hop.

Muodi dugce dung c6 thé duge dé cap dén 1a mudi kim loai, mudi amoni, muoi dugc tao
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ra bing bazo hitu co, mudi dugc tao ra bang axit vd co, mudi dugce tao ra bang axit

hitu co, mudi dugc tao ra bang bazo hodc axit amin, v.v.

Tét hon 13, mudi tac dung véi bazo hodc axit theo cac thong thuong va sau do
hop chét gbc duge phan tach, nhé d6 tai tao ra dang trung tinh ctia hop chit. Dang gbc
cua hop chét khac véi dang mudi khac nhau ctia né vé mot vai dic tinh vat 1y, vi du,

do6 hoa tan khac nhau trong dung moi phén cuec.

Vai hop chit cua sang ché c6 thé co nguyén tir cacbon khong d6i xtmg (tdm
quang hoc) hoic lién két d6i. TAt ca raxemat, chit dong phan khong déi quang, dong

phan hinh hoc, va chit déng phan riéng 1& déu ndm trong pham vi ciia sang ché.

Mo ta hinh v& cta hop chét raxemic, ambiscalemic va scalemic hodc hop chét
ddng phan déi quang tinh khiét & day 1a tir Maehr, J. Chem. Ed. 1985, 62: 114-120.
Trtr khi ¢6 trudng hop khac duge chi ra, cdu hinh tuyét dbi cta tam lap thé dugc thé
hién bing hinh ném nét lién hodc nét dut. Khi hop chit duge mé ta & day c6 lien két
doi olefin hodc tAm khong ddi ximg hinh hoc khdc, trir khi ¢6 truong hop khéc dugce
chi ra, chiing bao gdm E, Z dong phan hinh hoc. Ciing nhu vy, tit ca cac dang chit hd

bién déu nam trong pham vi cla sang ché.

Hop chét ctia sang ché ton tai dang hinh hoc hodc dang déng phén 1ap thé. Tét ca
cac hop chét nay duoc du tinh boi sang ché bao gdm ddng phan cis va trans, cip chat
ddng phan déi quang (-)- va cap cht dong phan déi quang (+)-, chat ddng phan dbi
quang (R)- va (S)-, chit ddng phan khong dbi quangs, chit dong phan (D)-, chét dong
phan (L)-, va hdn hop raxemic va hdn hop khéc cua né, nhu hén hop giau chit dong
phan dbi quang hodc chét ddng phan khong dbi quang, tat ca chung déu ndm trong
pham vi cua sang ché. Cac nguyén tir cacbon khong d6i ximg khac c6 thé duge thé
hién trong cac phan tir thé nhu alkyl. Tat ci cac chit dong phan nay va hdn hop cua

ching nam trong pham vi cta sang ché.

Chét déng phan c6 tinh quang hoc (R)- va (S)- ciing nhu chét dong phan D va L
¢6 thé dugc didu ché bang phuong phap tong hop bét dbi hodc chét phan tng bat dbi
hodc k¥ thuat thong thuong khac. Néu mudn chit dong phan ddi quang ctia hop chét
nao do cua sang ché, né ¢ thé dugc tong hop bing phuong phap tbng hop bat ddi
hodc bang cach tao dan xuét bang chit phu tro khong ddi ximg, trong d6 hdn hop chit
dbng phan khong ddi quang tao ra dugc phan tach va nhém phy dugc tach ra dé tao ra
chét ddng phan dbi quang mong mudn tinh khiét. Theo cach khac, khi phan tir chira
nhom chirc bazo (nhu amino) hodc nhém chice axit (nhu carboxyl), né tao ra mudi cua

chét ddng phan khéng dbi quang bang axit hodc bazo ¢6 tinh quang hoc thich hop, va
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sau d6 thuc hién phén tich chit ddong phan khong dbi quang bing phuong phép thong
thuong da biét rd trong linh vire ndy, sau d6 phuc hdi lai dé thu duge chit dong phan
ddi quang tinh khiét. Ngoai ra, sy phan tach chét ddng phan ddi quang va chét dong
phan khéng dbi quang thuong dugc thuc hién bang cach sir dung phép sic ky thong
qua pha tinh khéng d6i xtmg, va tiy y két hop véi phwong phap tao din xudt héa hoc

(vi du, tao carbamate tir amin).

Hop chit ctia sang ché c¢6 thé chira ty 16 khong tu nhién ctia chét ddng vi nguyén
tir ctia mot hay nhidu nguyén tr ma tao nén hop chit. Vi du, hop chit dugc danh diu
ddng vi phong xa, nhu triti CH), iot-125 (*°T) hoc C-14 (**C). Su chuyén vi ché phim
ddng vi ciia hop chét theo sang ché sang ché, du 1a phong xa hay khong, nim trong

pham vi cua séng ché.

Thuét ngit “chit mang duoc dung” dé chi ché phim hodc méi trudong chit mang
bat ky c6 kha nang phan phdi lugng c6 hiéu quéa hoat chat ciia sang ché, ma khong anh
huéng dén hoat tinh sinh hoc cia hoat chét va khong c6 tac du phu doc hai cho vat chii
hodc bénh nhan. Chit mang dién hinh bao gdm nude, dau, thuc vat, khoang chét, chit
nén kem, chét nén kem, chit nén thubc md, v.v. Cac chit nén nay bao gém huyén phu,
chét dinh, chét ting cudong thAm qua da, v.v. Ché pham duogc biét 3 véi ngudi ¢é hiéu
biét trung binh trong linh vuc m§ phdm hodc linh vuc duoc chét dung tai chd. Céc
thong tin khac vé chit mang c6 thé tham khao Remington: The Science and Practice of
Pharmacy, 21 Ed., Lippincott, Williams & Wilkins (2005), cdc ndi dung nay dugc
tham khao két hop & day.

Thuét ngit “t4 dugc” thuong dé chi chit mang, chit pha loing vi/hoic moi

trudng ma can de tao ra dugc pham c6 hi€u qua.

Dbi v6i duge chit hodc hoat chat duge 1y, thuat ngit “luong ¢6 hiéu qua” hoic
“luong c¢6 hidu qua didu tri” dé chi lwong thich hop dugc chét hodc chit ma khong doc
nhung ¢6 thé dat duge hiéu qua mong mudn. Déi vé6i 'dang lidu lugng dung theo dudng
miéng cta sang ché, “luong c6 hidu qua” cia mot hoat chat trong ché phdm c6 nghia
1a lugng cén dé dat duoc hiéu qua mong mudn khi duge sir dung két hop véi hoat chét
khac trong ché phdm. Viéc x4c dinh Iuong ¢6 hidu qua khac nhau, phu thudc vao tudi
va tinh trang chung cta d6i twong, cling nhu hoat chét cu thé. Lugng c6 hiéu qua thich
hop trong tung truong hop co thé duoc x4c dinh bdi nguoi c6 hidu biét trung binh

trong linh vuc nay tthoongqua thir ﬁghiém thuong xuyén.

Thuét nglr “thanh phén hoat tinh”, “chét diéu tri”, “hoat chit” hodc “chit c6 hoat

tinh” d¢ chi mot thuc thé hdéa hoc ma c6 thé diéu tri cé hi€u qua roi loan, bénh hodc
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tinh trang dich.

Khi s6 lwgng nhém lién két 13 0, nhw -(CRR)o-, diéu nay c6 nghia 13 nhém lién

két 12 lién két don.

Khi phén tr thé dé 1a khong, né c6 nghia 12 khong ton tai phan tir thé. Vi du, khi
X d& tréng trong A-X, chu tric thuc té 1a A. Khi lién két cia mot phan tir thé c6 thé
lién két ngang v6i hai nguyén tir trén mot vong, phan tir thé nay co thé lién két duoc
v6i nguyén tir bat ky trén vong. Khi khong chi rd nguyén tir ndo ma phén ttr thé duoc
lién ké lién két duge voi hop chét c¢6 nhung khong duge dé cap cu thé trong cong thir
céu trac hoa hoc, phin tir thé nay c6 thé dwoc lién két thong qua nguyén tix bat ky cta

no. Su két hop phﬁn tir thé va/hodc bién thé cta né chi duoc cho phép néu sy két hop

nay tao ra hop chét 6n dinh. Vi du, don vi cAu tric hoac

chi ra ring phdn ti thé co thé xult hién & vi tri bat ky trén xyclohexyl hoic

xyclohexadien.

Trur khi truong hgp khac duge chi ra, thudt nglt “nguyén t6 dugc halogen hoa”
hodc “halogen” thuc chat hodc mot ph?m cua phﬁn ttr thé khac dé chi nguyén tur flo, clo,
brom hodc iot. Ngoai ra, thuat ngft “haloalkyl” dwoc dy dinh bao gdm monohaloalkyl
va polyhaloalkyl. Vi du, thuat ngit “halo(Ci-Cs)alkyl” duge dy dinh bao gdm, nhung
khong gidi han 6, triflorometyl, 2,2,2-trifloroetyl, 4-clorobutyl, 3-brompropyl, v.v.

Vi du v& haloalkyl bao gdm, nhung khong giéi han &, triflorometyl, triclorometyl,
pentafloroetyl, va pentacloroetyl. “Alkoxy” dé chi alkyl & trén c6 sé lwong nguyén tir
cacbon cu thé lién két thong qua ciu oxy. Ci-¢ alkoxy bao gém C1, Ca, Cs, Ca, Cs va Ce
alkoxy. Vi du vé alkoxy bao gom, nhung khong giéi han &, metoxy, etoxy, n-propoxy,
isopropoxy, n-butoxy, sec-butoxy, tert-butoxy, n-pentoxy va S-pentoxy. “Xycloalkyl”
bao gdbm nhém vvongfno, nhu xyclopropyl, xyclobutyl hoic xyclopentyl. Xycloalkyl
¢6 3 dén 7 canh bao gdm Cs, Ca, Cs, Cs va C7 xycloalkyl. “Alkenyl” bao gdm mach
hydrocacbon thing hodc phan nhénh, trong d6 mdt hoic nhiéu lién két doi
cacbon-cacbon dugc thé hién & vi tri 6n dinh bét ky trén mach, vi duy, vinyl va

propenyl.

Thuat ngit “nhém bao v&” bao gébm, nhung khong giéi han &, “nhém bao vé
amino”, “nhém bao v¢ hydroxy” hodc “nhém bao vé thiol”. Thuat nglt “nhém béo vé
amino” dé chi nhém bao vé thich hop dé ngan phan (mg phu & vi tri nito ctia amino.
Nhom bao vé amino dién hinh bao gém, nhung khong gi6i han &: formyl; axyl, nhu

alkanoyl (vi duy, axetyl, tricloroaxetyl hodc trifloroaxetyl); alkoxycacbonyl, nhu
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tert-butoxycacbonyl (Boc); arylmetoxycacbonyl, nhu benzyloxycacbonyl (Cbz) va
9-florenylmetyloxycacbonyl (Fmoc); arylmetyl, nhu benzyl (Bn), trityl (Tr),
1,1-di-(4’-metoxyphenyl)metyl; silyl, nhu trimetylsilyl (TMS) va tert-butyldimetylsilyl
(TBS), v.v. Thuét ngit “nhém bao vé hydroxy” dé chi nhém bao vé thich hop dé ngin
phan tng phu cia hydroxyl. Nhom bao vé hydroxy dién hinh bao gdm, nhung khong
giGi han &: alkyl, nhu metyl, etyl, va tert-butyl; acyl, nhu alkanoyl (vi du, axetyl);
arylmetyl, nhu benzyl (Bn), p-metoxybenzyl (PMB), 9-floenylmetyl (Fm) va
diphenylmetyl ~ (benzhydryl, @~ DPM); silyl, nhu trimetylsilyl  (TMS),
tert-butyldimetylsilyl (TBS), v.v. Yéu t6 xem 1a quan trong trong quy trinh vé con
dudng tong hop trong linh vuc nay 13 su lwa chon nhém bao vé thich hgp cho cac
nhém chirc phan tmg (nhu amino trong sang ché). D61 v6i nguoi ¢6 hiéu biét trung
binh trong linh vuc nay, (Protective Groups In Organic Synthesis, Wiley and Sons,
1991) of Greene and Wuts dung dirc_rc trong linh vuc nay. Tét ca tai liéu tham khao

duoc vién din trong sang ché dugc két hop téng thé & day.

Hop chét cua sang ché c¢6 thé duoc diéu ché bang nhidu phuong phép tong hop
da biét 13 trong linh vyce ndy, bao gdm cac phuong an dién hinh sau, cac phuong 4n
duoc tao ra bang cach két hop ching véi phuong phap tong hop héa hoc va phuong
phap twong Gmg da biét khac déi véi nguoi co hiéu biét trung binh trong linh vuc nay.

Céac phuong an dién hinh bao gom, nhung khong gidi han & cac vi du cia sang cheé.

Dung mdi dwgce st dung trong sang ché c6 sin trén thi truong. Sang ché sir dung
nhimg ky hiéu viét tit saw: aq 1& nuéc (aqua); HATU Ia
O-(7-azabenzotriazol-1-y1)-N,N,N°,N’-tetrametyluroni hexaflorophosphat; EDC 1a
N-(3-dimetylaminopropyl)-N’-etylcarbodiimit ~ hydroclorua; m-CPBA 1la  axit
3-cloroperoxybenzoic; eq la tuong dwong, biang nhau vé lugng; CDI la cacbonyl
diimidazol; DCM 1a diclorometan; PE 1i ete dau mé; DIAD la diisopropyl
azodicarboxylat; DMF 1a N,N-dimetylformamit; DMSO 14 dimetylsulfoxit; EtOAc 1a
etyl axetat, EtOH 1a etanol; MeOH- l1a metanol; CBz 1a carbobenzyloxy, ma 1a nhom
bao vé amin; BOC 1a t-butyl cacbonyl, ma 1a nhém bdo vé amin; HOAc 14 axit axetic;
NaCNBH3 1a natri xyanobohydrit; r.t. 1a nhiét do trong phong; O/N 1a quan dém; THF
la tetrahydrofuran; Boc,O la di-tert-butyl dicarbonat; TFA 1a axit trifloroaxetic; DIPEA
la diisopropyletylamin; SOCl 1a thionyl clorua; CS; 12 cacbon disulfit; TsOH 1a axit
p-toluensulfonic; NFSI 1a N-floro-N-(phenylsulfonyi)benzensulfonamit; NCS la
1-cloropyrolidin-2,5-dion; n-BusNF 1a tetrabutylamoni florua; iPrOH la 2-propanol;
mp 14 diém néng chay; LDA 14 liti diisopropylamit.

Vi du thye hién sang ché
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DE€ minh hoa sang ché chi tiét hon, cac vi du sau dugc néu ra nhung pham vi cta

sang ché khong bi giéi han & do.

Vi du tham khao 1: Diéu ché INT-747

INT747

Vi du tham khéo 1A

HO"

B6 sung tetrabutylamoni bromua (81,0 g, 251,3 mmol) va natri bromua (9,0 g,
87,5 mmol) vao cac ph?m dung dich axit chenodeoxycolic (60,0 g, 152,8 mmol) trong
metanol/axit axetic/nudc/etyl axetat (360/120/30/780 mL), va sau d6 bd sung nhé giot
natri hypoclorit (210 mL, 3,4 mol) & 0°C trong 30 phut. Sau khi khudy & 28°C trong
16 gid, bd sung dung dich natri bisulfit bdo hoa (500 mL) dé 1am ngudi. Chiét 16p
nuée bang etyl axetat (1000 mL x 2), va rira 16p hitu co két hop bang nuée (1000 mL x
5). Lam kh6 16p hitu co qua natri sulfat, loc va 1am bay hoi dén khé. Téi két tinh phan
con lai (diclorometan, 200 mL) dé thu dugc vi du tham khao 1A (chét rdn mau vang,
41 g, hiéu suit 69%). '"H NMR (400 MHz, METANOL-d,) & 3,44-3,60 (m, 1H), 2,99
(dd, J=5,77, 12,30 Hz, 1H), 2,54 (t, /11,29 Hz, 1H), 2,08-2,41 (m, 3H), 2,00-2,08 (m,
1H), 1,75-1,96 (m, 6H), 1,28-1,69 (m, 9H), 1,09-1,27 (m, 8H), 0,97 (d, J=6,53 Hz, 3H),
0,71 (s, 3H).
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Vidu tham khao 1B

B6 sung axit p-toluensulfonic (10,9 g, 63,0 mmol) vao mdt phan dung dich ctia vi
du tham khao 1A (246,0 g, 629,9 mmol) trong metanol (2 L), va sau d6 cho phan ng
& 80°C trong 4 gidr. Sau khi 1am mat dén nhiét do trong phong, 1am bay hoi ching dén
kho, va 1am ngudi bang dung dich natri bicacbonat bao hoa (1500 mL). Sau do, chiét
16p nude bing etyl axetat (1500 mL x 3). Rira 16p hitu co két hop bang mudi (1000 mL
x 3), lam kho qua natri sulfat, loc va lam bay hoi dén kho. Tai két tinh ph?m con lai
(etyl axetat, 500 mL) dé thu dugc vi du tham khao 1 B (chét rin mau tring, 202 g, hiéu
suit 79%). '"H NMR (400 MHz, CLOROFORM-d) & 3,66 (s, 3H), 3,55-3,62 (m, 1H),
2,85 (dd, J=6,02, 12,55 Hz, 1H), 2,28-2,43 (m, 2H), 2,13-2,26 (m, 2H), 1,64-2,04 (m,
10H), 1,19-1,51 (m, 11H), 1,00-1,17 (m, 3H), 0,86-0,97 (m, 3H), 0,65 (s, 3H).

Vi du tham khao 1C

T™S ™S

B6 sung nhé giot liti diisopropylamit (87,4 g, 815,6 mmol) vao dung dich
clorotrimetylsilan (107,5 g, 989,5 mmol) trong tetrahydrofuran (500 mL), & -78°C
trong moi trudng nito, va sau khi khudy trong 40 phut, bd sung thém timg giot dung
dich ctia vi du tham khao 1B (50 g, 123,6 mmol) trong tetrahydrofuran (300 mL). Sau
khi hoan thanh viéc bd sung nhé giot, khudy chiing & -78°C trong 40 phit nita, va sau
d6 bd sung trietylamin (182,5 g, 1,8 mol). Lam ngudi dung dich thu dugc bang natri
hydrocacbonat bao hoa (1000 mL) sau 1 gio, va chiét 16p nudc bang etyl axetat (1000
mL x 3). Lép hitu co két hop con duge rira bang nude (100 mL x 6) va dung dich mubi
bdo hoa (1000 mL x 2). Lam khd 16p hitu co qua natri sulfat, loc va lam bay hoi dén
kho, sao cho dé thu duoc vi du tham khao 1C (chét dau mau vang nau, 68 g, hiéu suét
100%), ma c6 thé truc tiép duge sir dung trong budc tiép theo ma khong cin tinh ché
thém. '"H NMR (400 MHz, CLOROFORM-d) 6 4,75 (dd, /=1,38, 5,90 Hz, 1H), 3,69 (s,
3H), 3,48-3,59 (m, 1H), 2,13-2,42 (m, 2H), 1,52-2,04 (m, 10H), 1,29-1,48 (m, 7H),
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0,99-1,23 (m, 5H), 0,95 (d, J=6,53 Hz, 3H), 0,85 (s, 3H), 0,70 (s, 3H), 0,17-0,20 (m,
9H), 0,13 (s, 9H).

Vi du tham khao 1D

B6 sung axetaldehyt khan (10,1 g, 229,2 mmol) vio dung dich cta vi du tham
khao 1C (68,0 g, 123,9 mmol) trong diclorometan (500 mL). B4 sung nho giot dung
dich bo triflorua-dietyl ete (64,4 g, 453,4 mmol) trong diclorometan (300 mL) ¢ -78°C
trong mdi truong nito. Can phai nhé giot dé gifr nhiét do bén trong 1a -78°C. Sau khi
khudy trong 1 gid, 1am 4m dung dich 1én 30°C va khudy trong 2 gid nita. Lam ngudi
dung dich nay bang natri hydrocacbonat bdo hoa (1000 mL). Chiét 16p nudc bang
diclorometan (1000 mL x 3). Rira 16p hitu co két hop bang dung dich mudi bdo hoa
(1000 mL x 2), 1am khd qua natri sulfat, loc va lam bay hoi dén khé. Tinh ché phan
con lai by sdc ky cot dé thu duoc vi du tham khao 1D (chét rin mau vang, 43 g, hiéu
suit 81%). 'H NMR (400 MHz, CLOROFORM-d) & 6,12 (q, J=7,03 Hz, 1H),
3,52-3,66 (m, 4H), 2,54 (dd, J=4,02, 13,05 Hz, 1H), 2,13-2,40 (m, 5H), 1,68-1,98 (m,
7H), 1,65 (d, J=7,03 Hz, 3H), 1,00-1,52 (m, 11H), 0,97 (s, 3H), 0,89 (d, J=6,53 Hz,
3H), 0,61 (s, 3H).

Vi du tham khao 1E

B6 sung dung dich NaOH (39,4 g, 984,6 mmol) trong nuéc (50 mL) vao dung
dich cua vi du tham khéao 1D (212,0 g, 492,3 mmol) trong metanol (500 mL), va khqu
chiing & 50°C trong 2 gid. Sau khi 1am bay hoi dung méi dén kho, b6 sung nudc (500
mL) va st dung etyl axetat (500 mL x 2) dé chiét. Piéu chinh pha nuéc dén d6 pH 3
bing HCI lodng va chiét bang diclorometan (600 mL x 2). C6 dic 16p hitu co két hop.
Tinh ché phin con lai bang tai két tinh (etanol, 200 mL) dé thu duogc vi du tham khao
1E (chét ran mau vang, 147 g, hiéu suit 72%). 'H NMR (400 MHz, CLOROFORM-d)
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56,19 (q, J=7,36 Hz, 1H), 3,60-3,74 (m, 1H), 2,58 (dd, J=4,02, 13,05 Hz, 1H), 2,40 (it,
J=5,02, 10,29 Hz, 3H), 2,19-2,32 (m, 2H), 1,61-2,06 (m, 10H), 1,04-1,54 (m, 14H),
1,01 (s, 3H), 0,95 (d, J=6,53 Hz, 3H), 0,65 (s, 3H).

Vi du tham khao 1F

B sung Pd-C 10% (19,9 g, 134,4 mmol) vao mdt phan dung dich ctia vi du tham
khao 1E (140,0 g, 336,1 mmol) trong dung dich NaOH (0,5 mol) trong nu¢c (600 mL),
va dua vao hydro 776 mmHg (15 psi), va cho ching phan ung & 100°C trong 16 gio.
Sau khi loc hit, didu chinh dich loc dén d6 pH 3 bing axit hydroclorua lodng. Chiét
16p nuée bang diclorometan (1500 mL x 3). Rira 16p hitu co két hop bang mudi (1000
mL x 3), va lam kho qua natri sulfat, loc va 1am bay hoi dén khé, dé thu duoc vi du
tham khéo 1F (chét rin mau tréng, 101 g, hiéu sudt 72%), ma cé thé dugc sir dung truc
tiép trong budc tiép theo khong cén tinh ché thém. 'H NMR (400 MHz,
CLOROFORM-d) & 3,49-3,60 (m, 1H), 2,70 (q, J=6,02 Hz, 1H), 2,12-2,45 (m, 4H),
1,65-2,02 (m, 9H), 1,29-1,52 (m, 6H), 1,05-1,24 (m, 8H), 0,93 (d, J=6,53 Hz, SH),
0,81 (t, J=7,53 Hz, 3H), 0,66 (s, 3H).

Hop chét tham khao INT-747

B& sung natri bohydrit (8,7 g, 229,3 mmol) vao céc phan dung dich cia vi du
tham khao 1F (16,0 g, 38,2 mmol) trong natri hydroxit (2 mol, 100 mL), va khuéy
ching & 100°C trong 2 gi¢. Sau khi lam mat dén nhiét d6 trong phong, bd sung dung
dich amoni clorua bdo hoa trong nude (150 mL). Didu chinh do pH cta né dén 3 bang
axit clohydric lodng. Chiét 16p nuéc bang diclorometan (300 mL x 3). Rira 16p hitu co
két hop bang mudi (200 mL x 3), 1am kho qua natri sulfat, loc va lam bay hoi. Tinh
ché phén con lai by sic ky cot, dé thu dugc hop chat tham khao INT-747 (chét rén
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mau tring, 14,5 g, hidu suit 90%). 'H NMR (400 MHz, CLOROFORM-d) § 3,71 (br,
s, 1H), 3,36-3,48 (m, 1H), 2,18-2,47 (m, 2H), 1,56-2,01 (m, 10H), 1,06-1,54 (m, 15H),
0,86-0,97 (m, 9H), 0,66 (s, 3H).
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B sung axit percloric (6,0 g, 60,0 mmol) vao dung dich ctia hgp chit tham khao
INT-747 (2,7 g, 6,4 mmol) va axit formic (0,3 g, 6,4 mmol) trong tetrahydrofuran (40
mL) trong méi trudng nito. Sau khi khudy & 55°C trong 6 gid va c¢b dic trong chin
khong, pha lodng dung dich trén bang nuée (100 mL). Chiét 16p nuéc bang etyl axetat
(100 mL x 2). Lam kho 16p hitu co két hop qua natri sulfat khan, loc va lam bay hoi
dén kho. Tinh ché phﬁn con lai by sic ky cot, dé thu duge 1A 1a chét rin mau tréng
(2,8 g, hidu suat 92%). 'H NMR (400MHz, CLOROFORM-d) & 8,16 (s, 1H), 8,05 (s,
1H), 5,20 (br, s., 1H), 4,77-4,65 (m, 1H), 2,45-2,34 (m, 1H), 2,31-2,21 (m, 1H),
2,01-1,58 (m, 11H), 1,55-1,30 (m, 8H), 1,22-1,05 (m, 6H), 0,97-0,88 (m, 9H), 0,66 (s,
3H).

Vidu 1B

OHCO™

B6 sung iot (106,0 mg, 0,4 mmol) vao dung dich cta vi du 1A (100,0 mg, 0,2
mmol) va chi axetat (186,0 mg, 0,4 mmol) trong cacbon tetraclorua (2 mL), va cho
phan tng trong 12 gid dudi diéu kién chiéu sang. Lam ngudi phan tng ciia dung dich
trén bang cich bd sung dung dich natri thiosulfat (I mL). Chiét 16p nudc bang
diclorometan (10 mL x 3), 1am khé qua natri sulfat khan, loc va 1am bay hoi dén khé.
Tinh ché phan con lai tAm 16p moéng diéu ché (ete diu mo : etyl axetat=5 : 1), dé thu
dugc vi du 1B (chit rdn nhat mau, 50,0 mg, hiéu sut 38%). 'H-NMR (CDCls, 400
MHz) 6 8,14 (s, 1H), 8,03 (s, 1H), 5,19 (br, s., 1H), 4,62-4,77 (m, 1H), 3,23-3,32 (m,
1H), 3,00-3,12 (m, 1H), 1,96-2,02 (m, 2H), 1,85-1,92 (m, 2H), 1,70-1,82 (m, 7H),
1,66-1,72 (m, 2H), 1,39-1,45 (m, 2H), 1,23-1,32 (m, 5SH), 1,09-1,19 (m, 6H), 0,96 (s,
3H), 0,90-0,93 (m, 6H), 0,67 (s, 3H).

Vidul
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B sung natri hydro (7,0 mg, 179 pmol, 60%) vao dung dich metyl
6-oxopiperidin-3-carboxylat (21,0 mg, 134 pmol) trong N,N-dimetylformamit (1 mL).
Sau ntra gio, bd sung nho giot tir tir dung dich ctia vi du 1B (50,0 mg, 89,5 pmol) trong
N,N-dimetylformamit (I mL) & 0°C. Sau khi hoan thanh viéc b sung nho giot, lam
4m phan Gmg tir tir t&i nhiét do trong phong, va cho phan ting trong 12 gio. Bé sung
nude (3 mL) va liti hydroxit monohydrat (4 mg, 89,5 mmol) vao hé phan Ung, va
khudy né trong 3 gid. B4 sung nude (10 mL) va diéu chinh hé phan tng dén d6 pH=6
bang axit clohydric (1M), chiét bang diclorometan : metanol=10 : 1 (10 mL x 3). Lam
khd 16p hitu co qua natri sulfat khan, loc, va lam bay hoi dén kho. Tinh ché phan con
lai bang tAm 16p mong didu ché (diclorometan : metanol=10 : 1), dé thu duge vi duy 1
(15 mg, hiéu suit 32,4%). '"H NMR (400MHz, METANOL-dy) & 3,67 (br, s., 1H),
3,58-3,48 (m, 2H), 3,45-3,34 (m, 2H), 3,31-3,27 (m, 1H), 2,87 (d, J=13,1 Hz, 1H),
2,49-2.29 (m, 2H), 2,11 (br, s., 2H), 2,00-1,35 (m, 19H), 1,30-1,10 (m, 6H), 1,04 (d,
J=6,5 Hz, 3H), 0,95-0,90 (m, 6H), 0,72 (s, 3H).

Hop chit vi du 2-16 duoc tong hop qua quy trinh gidng véi vi du 1, nhu dugc thé

hién nhu sau:

Hop chét | Hiéu

. CAu tric hop chét "H NMR
SO suat %
H NMR (400MHz,
CLOROFORM-d) & 3,97 - 3,88
(m, 1H), 3,77 - 3,66 (m, 2H),
3,47 - 3,37 (m, 1H), 3,17 - 3,04
Vidu?2 6%

(m, 1H), 2,83 (q, J=9,1 Hz, 1H),
2,37 - 2,31 (m, 2H), 2,08 (d,
J=12,8 Hz, 7TH), 1,93 - 1,79 (m,
4H), 1,69 - 1,45 (m, 7H), 1,23 -

1,11 (m, 4H), 1,00 (d, J=4,5 Hz,
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3H), 0,92 - 0,90 (m, 8H), 0,88
(d, J=2,0 Hz, 4H), 0,68 (s, 3H)

Vidu3

6%

T NMR (400MHz,
CLOROFORM-d) & 4,03 - 3,91
(m, 1H), 3,73 (t, J=7,2 Hz, 1H),
3,68 (br, s., 1H), 3,41 (d, J=4,8
Hz, 1H), 3,25 - 3,16 (m, 1H),
3,05 (br, s., 1H), 2,87 - 2,80 (m,
1H), 2,39 - 2,25 (m, 2H), 2,06 -
1,95 (m, 2H), 1,92 - 1,77 (m,
6H), 1,77 - 1,76 (m, 1H), 1,72 -
1,56 (m, 4H), 1,50 (d, J=5,0 Hz,
3H), 1,44 (d, J=12,3 Hz, 3H),
1,19 - 1,11 (m, 4H), 1,06 - 1,00
(m, 1H), 0,96 (d, J=4,5 Hz, 3H),
0,91 - 0,89 (m, 1H), 0,90 (br, s.,
3H), 0,88 (br, s., 2H), 0,86 (d,
J=2,5 Hz, 4H), 0,84 (d, J=3,0
Hz, 2H), 0,68 - 0,62 (m, 3H)

Vidu4

52,7%

'q NMR (400MHz,
CLOROFORM-d) & 7,96 (s,
1H), 7,93 (s, 1H), 4,26 - 4,16
(m, 1H), 4,15 - 4,06 (m, 1H),
3,70 (br, s., 1H), 3,46 - 3,33 (m,
1H), 2,10 - 2,02 (m, 1H), 1,99 -
1,86 (m, 2H), 1,84 - 1,77 (m,
3H), 1,71 - 1,56 (m, 4H), 1,50 -
1,40 (m, 5H), 1,34 - 1,30 (m,
2H), 1,26 (s, 3H), 1,22 - 1,17
(m, 3H), 1,02 (d, J=6,5 Hz, 4H),
0,92 (s, 1H), 0,89 (s, 3H), 0,88 -
0,85 (m, 2H), 0,64 (s, 3H)
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Vidu5

57%

'H NMR (400MHz,
METANOL-ds) & 8,40 (s, 1H),
7,97 (dd, J=2,0, 9,5 Hz, 1H),
6,54 (d, J=9,5 Hz, 1H), 4,20 -
3,98 (m, 2H), 3,67 (br, s., 1H),
3,32 - 3,28 (m, 1H), 2,05 - 1,73
(m, 8H), 1,63 - 1,21 (m, 16H),
1,12 (d, J=6,0 Hz, 3H), 1,07 -
0,99 (m, 1H), 0,95 - 0,90 (m,
6H), 0,71 (s, 3H),

Vidu6

10,9%

H NMR (400MHz,
METANOL-dy) & 7,66 (d, J=5,0
Hz, 1H), 7,15 - 6,97 (m, 1H),
6,82 (br, s., 1H), 4,17 - 3,92 (m,
2H), 3,66 (br, s., 1H), 3,32 - 3,29
(m, 1H), 2,04 - 1,25 (m, 25H),
126 - 1,25 (m, 1H), 1,11 (d,
J=6,0 Hz, 3H), 0,95 - 0,89 (m,
6H), 0,70 (s, 3H),

Vidu7

53%

'H NMR (400 MMz,
METANOL-ds) & 0,75 (s, 3 H)
0,87 - 0,97 (m, 6 H) 1,07 (d,
J=6,53 Hz, 3 H) 1,12 - 2,11 (m,
25 H) 3,27 - 3,32 (m, 1 H) 3,69
(br, s., 1 H) 4,01 - 4,17 (m, 2 H)
7,16 (dd, J=8,16, 2,13 Hz, 1 H)
738 (t, J=7,91 Hz, 1 H) 7,54 (s,
1H) 7,61 (d, J=7,53 Hz, 1 H),

Vidu 8

16%

'H NMR (400 MHz,
METANOL-ds) & 0,74 (s, 3 H)
0,90 - 0,96 (m, 6 H) 1,06 (d,
J=6,53 Hz, 3 H) 1,21 - 2,13 (m,
25 H) 3,31 (br, s., 1 H) 3,68 (br,
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s., 1 H) 4,07 - 4,27 (m, 2 H) 7,03
(t, J=7,53 Hz, 1 H) 7,15 (d,
J=8.,53 Hz, 1 H) 7,46 - 7,66 (m,
1 H) 7,82 (dd, J=7,78, 1,25 Hz,
1 H),

Vidu9

10,9%

'"H NMR (400MHz, CD3;0D) &
8,71 (br, s.,, 1H), 8,37 (br, s.,
1H), 7,89 (br, s., 1H), 4,16 (d,
J=6,8 Hz, 2H), 3,67 (br, s., 1H),
3,37 (s, 1H), 2,01 - 1,20 (m,
25H), 1,06 (d, J=6,5 Hz, 3H),
0,94 - 0,90 (m, 6H), 0,73 (s,
3H),

Vi dy 10

16%

H NMR (400MHz,
METANOL-ds) & 8,57 (br, s.,
1H), 8,47 (d, J=8,3 Hz, 1H),
8,19 (d, J=8,0 Hz, 1H), 4,37 (d,
J=5.3 Hz, 2H), 3,68 (br, s., 1H),
3,37 (s, 1H), 2,03 - 1,28 (m,
25H), 1,10 (d, J=6,3 Hz, 3H),
0,95 - 0,91 (m, 6H), 0,75 (s,
3H),

Vidu 11

72%

H NMR (400MHz,
METANOL-dy) 6 8,71 (br, s.,
1H), 8,37 (br, s., 1H), 7,89 (br,
s., 1H), 4,16 (d, J=6,8 Hz, 2H),
3,67 (br, s., 1H), 3,37 (s, 1H),
2,01 - 1,20 (m, 25H), 1,06 (d,
J=6,5 Hz, 3H), 0,94 - 0,90 (m,
6H), 0,73 (s, 3H),
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Vidu 12

61%

I NMR (400MHz,
METANOL-dy) & 8,62 (s, 2H),
4,38 - 4,26 (m, 2H), 3,68 (br, s.,
1H), 3,31 - 3,25 (m, 1H), 2,13 -
1,67 (m, 9H), 1,65 - 1,14 (m,
15H), 1,12 - 0,98 (m, 4H), 0,96 -
0,89 (m, 6H), 0,75 (s, 3H),

Vidu 13

31%

'H NMR (400MHz,
METANOL-dy) 68,40 (s, 1H),
8,22 (br, s., 1H), 7,52 (br, s.,
1H), 4,22 (dd, J=7.,5, 15,8 Hz,
2H), 3,68 (br, s., 1H), 3,35 - 3,34
(m, 1H), 2,01 - 1,37 (m, 25H),
1,06 (d, J=6,3 Hz, 3H), 0,94 -
0,89 (m, 6H), 0,74 (s, 3H),

Vi du 14

16%

q NMR (400MHz,
METANOL-dy) 83,72 - 3,63 (m,
3H), 3,54 - 3,39 (m, 4H), 2,26
(s, 3H), 1,96 (s, 3H), 1,88 - 1,04
(m, 25H), 0,99 - 0,87 (m, 9H),
0,70 (s, 3H)

Vidu 15

75%

q NMR (400MHz,
METANOL-ds) & 7,67 - 7,48
(m, 1H), 7,06 - 6,94 (m, 1H),
434 - 4,12 (m, 2H), 3,66 (br s,
1H), 3,30 - 3,26 (m, 1H), 2,06 -
1,14 (m, 25H), 1,04 (d, J=6.5
Hz, 3H), 0,94 - 0,86 (m, 6H),
0,72 (s, 3H)
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H NMR (400MHz,
METANOL-dy) & 8,40 (s, 1H),
8,22 (br s, 1H), 7,52 (br s, 1H),
4,22 (br dd, J=7,5, 15,8 Hz, 2H),
3,68 (br s, 1H), 3,35 - 3,34 (m,
1H), 2,01 - 1,37 (m, 25H), 1,06
(br d, J=6,3 Hz, 3H), 0,94 - 0,89
(m, 6H), 0,74 (s, 3H)

Vidul6 | 34%

~ 17 - 18

B6 sung trietylamin (153,0 mg, 1,5 mmol) va etyl cloroformat (167,0 mg, 1,5
mmol) vao dung dich cta vi du 1A (500,0 mg, 1 mmol) trong tetrahydrofuran (5 mL),

va cho phén tng xay ra & 25°C trong 2 giy. Lam mét hé théng dén 0°C, va bd sung tix
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tir natri bohydrit (210,0 mg, 5,6 mmol) trong metanol (5 mL) vao hé phan ung, va cho
phan tng & 0°C trong 15 phut, va cho phan tmg tiép & 25°C trong 15 phut. Lam ngudi
phan tng bang axit clohydric lodng 0,2 M (1 mL). Chiét 16p nuée bang etyl axetat (10
mL x 3). Lam kho 16p hitu co qua natri sulfat khan, loc va 1am bay hoi dén khé. Tinh
ché phan con lai bang sic ky cot (ete dau mo : etyl axetat = 4 :1), dé thu dugc vi du 2A
(250.0 mg, 70%). 'H NMR (400MHz, CLOROFORM-d) & 8,15 (s, 1H), 8,04 (s, 1H),
5,19 (br, s., 1H), 4,77 - 4,66 (m, 1H), 3,66 - 3,57 (m, 2H), 2,06 - 1,77 (m, 7H), 1,45 -
1,06 (m, 21H), 0,97 - 0,88 (m, 9H), 0,66 (s, 3H).

Vidu 2B

B sung iot (461,0 mg, 1,8 mmol) vao dung dich hdn hop cua vi du 2A (280,0
mg, 605 pumol), triphenylphosphin (476,0 mg, 1,8 mrhol) va imidazol (124,0 mg, 1.8
mmol) trong toluen (4 mL) va axetonitril (1 mL), va cho h¢ phén Gng phan ing & 25°C
trong 3 gid. B sung dung dich natri sulfit bdo hoa (10 mL) vao hé phan ting, va chiét
16p nuée bang etyl axetat (10 mL x 3). Két hop cic 16p hitu co va 1am kho qua natri
sulfat khan, loc, va Iam bay hoi dén kho. Tinh ché phin con lai bang sic ky cot (ete
dau mé : etyl axetat = 20 : 1), dé thu duge vi du 2B (250,0 mg, 70%), 'H-NMR
(CDCl3,400 MHz) 8 8,16 (s, 1H), 8,07 - 8,02 (m, 1H), 5,20 (br, s., 1H), 4,76 - 4,66
(m, 1H), 3,24 - 3,08 (m, 2H), 2,01 - 1,72 (m, 10H), 1,46 - 1,06 (m, 17H), 0,97 - 0,89
(m, 9H), 0,66 (s, 3H).

Vidul7vavidu 18

/- 17

Bb sung natri hydro (21,0 mg, 523 mmol, 60%) vao dung dich metyl
6-hydroxynicotinat (80,0 mg, 523 umol) trong N,N-dimetylformamit (3 mL), & 0°C.
Sau nira gid, b sung nhé giot dung dich ctia vi du 2B (150,0 mg, 262 pmol) trong
N,N-dimetylformamit (5 mL) & 0°C. Sau khi hoan thanh bd sung nhé giot, 1am cho hé

phan tmg 4m 1én tir ti t6i nhiét do trong phong, va cho phan tng trong 12 gid. BS sung
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nude (3 mL) va liti hydroxit monohydrat (55 mg, 1,31 mmol) vao hé phan Ung, va
khudy trong 3 gio nira. B sung nuée (10 mL), va didu chinh hé phan ung téi do pH=6
bang axit clohydric (1IM), chiét bang diclorometan : metanol=10 : 1 (10 mL x 3). Lam
kho 16p hitu co qua natri sulfat khan, loc va lam bay hoi dén kho. Tach phan con lai va
tinh ché bang tAm 16p méng didu ché (diclorometan : metanol=10 : 1), dé thu dugc vi
du 17 (40 mg, 29%), '"H NMR (400MHz, METANOL-d,) & 8,44 (d, J=2,5 Hz, 1H),
7,97 (dd, J=2,5, 9,5 Hz, 1H), 6,55 (d, J/=9.,5 Hz, 1H), 4,10 - 3,96 (m, 2H), 3,70 - 3,63
(m, 1H), 3,37 - 3,34 (m, 1H), 2,02 - 1,11 (m, 27H), 0,98 (d, J=6,0 Hz, 3H), 0,95 - 0,88

(m, 6H), 0,71 (s, 3H); va vi du 18 (20 mg,14 %) ,'H NMR (400MHz, METANOL-d)

0 8,77 (s, 1H), 8,21 (dd, J/=L,8, 8,8 Hz, 1H), 6,84 (d, J=8,5 Hz, 1H), 4,34 (d, J=2,5 Hz,
2H), 3,78 - 3,58 (m, 1H), 3,38 - 3,33 (m, 1H), 2,02 - 1,22 (m, 27H), 1,01 (d, J=6,5 Hz,
3H), 0,95 - 0,90 (m, 6H), 0,72 (s, 3H).

Céch 3

Pb(OAc),,Cu(OAc),
—_—

Toluene

Viduy 3A
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B6 sung pyridin (980,0 mg, 12,4 mmol) vao dung dich ctia vi du 2A (500,0 mg,
1,1 mmol), déng axetat (99,0 mg, 0,6 mmol) va chi axetat (2,4 g, 11,0 mmol) trong
toluen (5 mL), va cho phan tng & 110°C trong 12 gio. Loc hé phan Ung, va c6 dac
nuée loc. Tinh ché phan con lai bang sic ky cot (ete ddu mo : etyl axetat=20 : 1), aé
thu dwoc hop chit dé muc (120,0 mg, 27,0%), '"H NMR (400MHz, CLOROFORM-d)
o 8,15 (s, 1H), 8,05 (s, 1H), 5,71 - 5,59 (m, 1H), 5,19 (br, s., 1H), 4,93 - 4,80 (m, 2H),
4,76 - 4,67 (m, 1H), 2,12 - 1,61 (m, 11H), 1,52 - 1,09 (m, 13H), 1,04 (d, J=6,8 Hz, 3H),
0,97 (s, 3H), 0,91 (t, J=7,4 Hz, 3H), 0,68 (s, 3H).

Vidu 3B

B6 sung paladi axetat (5,0 mg, 23,0 pmol) va metyl 2-iodobenzoat (60,8 mg, 0,2
mmol) vao dung dich cua vi du 3A (100,0 mg, 0,2 mmol), natri carbonat (74,0 mg, 0,7
mmol) va tetrabutylamoni bromua (66,0 mg, 0,2 mmol) trong N,N-dimetylformamit (2
mL), trong moi trudng nito, va cho phan tng & 85°C trong 12 gi¢. Lam bay hoi dung
moi dén khé va bd sung nuéc (10 mL) vao hé phan ung. Chiét 16p nudc bang
diclorometan (20 mL x 3). Két hop céc 16p hitu co. Lam khé pha hitu co qua natri
sulfat khan, loc va lam bay hoi dén kho. Tinh ché phan con lai bang sic ky 16p méong
didu ché (ete ddu mo : etyl axetat = 10 : 1), dé thu duoc hop chat d& muc (80,0 mg,
61.0%). '"H NMR (400MHz, CLOROFORM-d) & 8,16 (s, 1H), 8,07 (s, 1H), 8,01 (s,
1H), 7,90 - 7,84 (m, 1H), 7,51 (d, J=7,8 Hz, 1H), 7,41 - 7,33 (m, 1H), 6,40 - 6,31 (m,
1H), 6,16 (dd, J=8,8, 15,8 Hz, 1H), 5,21 (br, s., 1H), 4,79 - 4,63 (m, 1H), 3,94 (s, 3H),
2,29 (d, /=6,8 Hz, 1H), 2,08 - 1,62 (m, 11H), 1,52 - 1,20 (m, 11H), 1,15 (d, J=6,5 Hz,
3H), 1,00 (s, 3H), 0,95 - 0,90 (m, 3H), 0,74 (s, 3H).

Vidu3C
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B6 sung paladi 4m trén cacbon (50 mg, 10%) vao dung dich cta vi du 3B (100,0
mg, 0,2 mmol) trong metanol (3 mL) trong mo6i trudng nito, va cho phan ung trong
didu kién hydro (15 psi = 776 mmHg) & 25°C trong 12 gid. Loc hé phén tng va lam
bay hoi dén kho, dé thu duge vi du 3C (90,0 mg, 90.0 %). 'H NMR (400MHz,
CLOROFORM-d) 6 8,18 - 8,11 (m, 1H), 8,06 - 8,00 (m, 1H), 7,85 - 7,81 (m, 2H), 7,35
- 7,31 (m, 2H), 5,18 (br, s., 1H), 4,76 - 4,51 (m, 1H), 2,77 - 2,64 (m, 1H), 2,54 - 2,44
(m, 1H), 1,95 - 1,20 (m, 25H), 1,01 (d, J=6,5 Hz, 3H), 0,95 - 0,87 (m, 6H), 0,64 (s,
3H).

Vidu 19

B6 sung liti hydroxit (59,0 mg, 1,4 mmol) vao dung dich ctia vi du 3C (160,0 mg,
282,0 umol) trong tetrahydrofuran (1 mL), metanol (1 mL) va nuéc (1 mL). Cho phan
tng & 20°C trong 12 gid. B6 sung nude (5 mL) vao hé phan tng, va didu chinh hé
phan tng t6i do pH=1-2 bang axit clohydric (1 M). Chiét pha nuéc bang etyl axetat
(10 mL x 3). Két hop cac 16p hitu co va 1am khd qua natri sulfat khan, loc va 1am bay
hoi dén kho. Tach phan con lai va tinh ché bang tach diéu ché (HCI), dé thu duoc vi du
19 (80 mg, 57%). 'H NMR (400MHz, METANOL-dy) & 7,93 - 7,76 (m, 2H), 7,45 -
7,35 (m, 2H), 3,67 (br, s., 1H), 3,37 - 3,35 (m, 1H), 2,84 - 2,73 (m, 1H), 2,60 (d,
J=10,5 Hz, 1H), 2,06 - 1,27 (m, 25H), 1,09 (d, J=6,3 Hz, 3H), 0,94 - 0,91 (m, 6H),
0,70 (s, 3H).

Cach 4
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Vi du 20

B sung liti hydroxit (15 mg, 0,35 mmol) vao dung dich ctia vi du 3B (40,0 mg,
70,8 pmol) trong tetrahydrofuran (0,5 mL), metanol (0,5 mL) va nuéc (0,5 mL). Cho
phan tng & 20°C trong 12 gio. B6 sung nude (5 mL) vao hé phan tng, va diéu chinh
hé phan g t61 d6 pH=1-2 bang axit clohydric (1 M). Chiét pha nudc bang etyl axetat
(10 mL x 3). Két hop céc 16p hitu co va lam kho qua natri sulfat khan, loc va 1am bay
hoi dén kho. Tinh ché phin con lai bang sic ky 16p moéng didu ché (diclorometan :
metanol=10 : 1), dé thu duoc vi du 20 (25,0 mg, 71,0%). 'H NMR (400MHz,
METANOL-dy) 6 8,00 (br, s., 1H), 7,84 (d, /=7,0 Hz, 1H), 7,55 (d, J=7,5 Hz, 1H),
7,42 - 7,34 (m, 1H), 6,46 - 6,32 (m, 1H), 6,19 (dd, J=8,8, 15,6 Hz, 1H), 3,72 - 3,62 (m,
1H), 3,39 - 3,37 (m, 1H), 2,32 (d, /=6,0 Hz, 1H), 2,07 - 1,29 (m, 22H), 1,17 (d, J=6,3
Hz, 3H), 0,95 - 0,89 (m, 6H), 0,78 (s, 3H).

Vidus
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EQOJH(OEt

0
Na/EtOH

LiOH

Vidu 21

Vidu SA

Sau khi khuéy hdn hop cuda vi du tham khédo 1 (100,0 mg, 0,2 mmol), trietylamin
(48,0 mg, 0,5 mmol) va O,N-dimetylhydroxylamin hydroclorua (23,0 mg, 0,2 mmol)
trong  axetonitril (2 mL) & 25°C  trong 0,5 gid, bd. sung
O-benzotriazol-N,N,N’,N’-tetrametyluroni tetrafloroborat (95,0 mg, 0,3 mmol) vao do.
Khudy hdn hop phan tmg & 25°C trong 12 gio. Sau khi loai bé dung mbi bang lam bay
hoi trong chén khéng, tinh ché phan con lai bang sic ky cot, dé thu dugc vi du 5A 1a
chét ran mau tring (90 mg, hiéu sudt 82%). '"H NMR (400MHz, CLOROFORM-d) &
3,73 - 3,67 (m, 4H), 3,45 - 3,36 (m, 1H), 3,18 (s, 3H), 2,51 - 2,40 (m, 1H), 2,38 - 2,27
(m, 1H), 2,00 - 1,89 (m, 2H), 1,87 - 1,74 (m, SH), 1,71 - 1,56 (m, SH), 1,53 - 1,31 (m,
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11H), 1,23 - 1,14 (m, 3H), 1,06 - 0,99 (m, 1H), 0,96 (d, /=6,3 Hz, 3H), 0,93 - 0,88 (m,
6H), 0,67 (s, 3H).

Vi du 5B

B6 sung dung dich metylmagie bromua (0,4 mL, 1,1 mmol, 3N) trong dietyl ete
vao dung dich cta vi du 5A (100,0 mg, 0,2 mmol) trong tetrahydrofuran (5 mL), & 0°C,
va khudy chung & 0°C trong 30 phit nita, va sau d6 lam 4m t6i nhiét do trong phong
va khudy trong 12 gid. Lam ngudi phan Umg bang cach bd sung nudc da, va sau d6
chiét chung bang etyl axetat (60 mL x 2). Sau khi rira bang nuéc, 1am kho pha hitu co
qua natri sulfat khan, va loc. Sau khi loai bé dung mdi trong chan khéng, tinh ché phan
con lai béng TLC diéu ché, dé thu duogc vi du 5B 1a chit rin mau tréng (6 mg, hi¢u
suit 66%). 'H NMR (400MHz, CLOROFORM-d) § 3,71 (br, s., 1H), 3,48 - 3,35 (m,
1H), 2,51 - 2,41 (m, 1H), 2,39 - 2,29 (m, 1H), 2,14 (s, 3H), 1,99 - 1,79 (m, 5H), 1,76 -
1,56 (m, SH), 1,51 - 1,30 (m, 10H), 1,22 - 1,11 (m, 3H), 1,00 (dt, J=3,3, 14,2 Hz, 1H),
0,94 - 0,87 (m, 9H), 0,66 (s, 3H).

Vidu 5C

Hoa tan vi du 5B (1,0 g, 2,4 mmol) trong 1,4-dioxan (20,0 mL), va bd sung
1,4-dihydropyran (2,0 g, 23,9 mmol, 2,2 mL) va axit p-toluensulfonic (90,9 mg, 478,0
umol) vao d6. Khudy dung dich phan tmg & 30°C trong 36 gid. Loai bd dung méi bang
cach ¢o dac, va bd sung nude (5 mL) vao dung dich phan tmg, ma duoc chiét bang etyl
axetat (10 mL x 3). Rira 16p hitu co bing nude (10 mL), lam khd qua natri sulfat khan,
loc ¢cb dic, dé thu duge san phém tho. Tach san phém tho b'img sic ky cot, dé thu duoc
vi du 5C (450,0 mg, hiéu sudt 32,1%, diu mau nhat). 'H NMR (400MHz,
CLOROFORM-d) 6 4,73 (d, J=3,3 Hz, 1H), 4,56 (d, J=4,3 Hz, 1H), 3,95 - 3,81 (m,
2H), 3,76 - 3,72 (m, 1H), 3,55 - 3,31 (m, 4H), 2,52 - 2,41 (m, 1H), 2,34 (ddd, J=5,8,
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9,9, 16,0 Hz, 1H), 1,97 - 1,80 (m, 7H), 1,74 - 1,67 (m, 4H), 1,55 (br, s., 4H), 1,41 (d,
J=13 Hz, 3H), 1,33 - 1,27 (m, 3H), 1,17 - 1,08 (m, 3H), 0,90 (s, 3H), 0,88 (s, 3H),
0,69 - 0,59 (m, 3H).

Vidu SD

Hoa tan metal natri (68,2 mg, 3,0 mmol) trong etanol khan (5 mL), 1am mat dén
0°C, bd sung tir tir vi du 5C (170,0 mg, 296,8 pmol, dwoc hoa tan trong 2 mL etanol
khan), va khudy ching trong nira gio nita & 0°C. Sau d6, bd sung nho giot dietyl
oxalate (65,0 mg, 445,1 umol, 60,8 pl., dugc hoa tan trong 1 mL trong etanol khan).
Sau khi khudy & 0°C trong nira gid, lam 4m dung dich phan tng 1én 25°C va khudy
trong 35 gid nira. B sung etanol (6 mL) vao dung dich phéan mg, va loai bé dung méi
bang cach cb dic. BO sung etyl axetat (40 mL), va bd sung 2 mol dung dich axit xitric
trong nudc khi khudy trong bé d4 (dén do pH=5-6). Chiét pha nudc bing etyl axetat
(10 mL x 2). Rira 16p hitu co bang nude (10 mL), dung dich mudi (10 mL), 1am kho
qua natri sulfat khan, loc va co dic, dé thu duogc san phém tho. Tach san phém tho
bang sic ky cot, dé thu dugc vi du 5D (90,0 mg, hiéu suit 44,2%). 'H NMR (400MHz,
CLOROFORM-d) 6 4,73 (d, J=3,3 Hz, 1H), 4,57 (d, /~=4,0 Hz, 1H), 4,36 (q, /=7,0 Hz,
2H), 3,97 - 3,80 (m, 2H), 3,70 (br, s., 1H), 3,52 - 3,34 (m, 3H), 2,54 (ddd, J=5,1, 10,3,
15,4 Hz, 1H), 2,44 - 2,29 (m, 1H), 1,98 - 1,90 (m, 2H), 1,82 (br, s., 3H), 1,74 - 1,67 (m,
4H), 1,53 (br, s., 7TH), 1,38 (s, 3H), 1,26 (t, J~7,0 Hz, 2H), 1,16 (d, J/=9,8 Hz, 2H), 0,95
(d, J=6,5 Hz, 2H), 0,89 (s, 3H), 0,71 - 0,59 (m, 3H).

Vi du SE

Hoa tan vi du 5D (90,0 mg, 131,0 pmol) trong etanol (3,0 mL), va bd sung
hydroxylamin hydroclorua (27,3 mg, 393,0 pumol) vao d6, va khudy dung dich phan
mg & 80°C trong 5 gio. Loai bé dung moi bang cach ¢b dic, va bd sung nude (5 mL)

vao dung dich phan tmg. Chiét pha nudc bang etyl axetat (10 mL x 3). Rira 16p hitu co

-50-



31914

bang nuée (10 mL), lam khé qua natri sulfat khan, loc, va lam bay hoi nuéc loc dén
kho trong chén khéng. Thu dwoc vi du 5E ma khong can tinh ché san phim thé (86,0
mg, san pham tho, diu vang). '"H NMR (400MHz, CLOROFORM-d) § 6,39 (s, 1H),
4,43 (q, J=7,3 Hz, 2H), 3,72 (br, s., 1H), 3,43 - 3,40 (m, 1H), 2,90 - 2,64 (m, 2H), 2,42
(t, J=6,9 Hz, 2H), 2,00 - 1,95 (m, 2H), 1,75 (d, J/=6,8 Hz, 3H), 1,69 (br, s., 4H), 1,60 (d,
J=3,3 Hz, 3H), 1,48 (d, J=7,5 Hz, 4H), 1,41 (s, 3H), 1,28 (br, s., 4H), 1,20 (d, J=8,5
Hz, 3H), 0,90 (s, 3H), 0,89 - 0,88 (m, 1H), 0,65 (s, 3H).

Vidu 21

Hoa tan vi du 5E (115,0 mg, 222,9 pmol) trong tetrahydrofuran (1,0 mL), nudc
(1,0 mL) va bd sung metanol (1,0 mL), va liti hydroxit monohydrat (93,6 mg, 2,2
mmol) vao d6. Khudy dung dich phan ting & 25°C trong 12 gib. Axit hoa dung dich
phan tng bang 1 mol axit clohydric (dén d6 pH=5-6), va chiét bang etyl axetat (10 mL
x 3). Rira 16p hitu co bing nude (10 mL), lam khd qua natri sulfat khan va loc. Lam
“bay hoi nuée loc dén kho trong chan khong. Tach san pham tho bang sic ky 16p méng,
dé thu duoc vi du 21 (28,0 mg, hiéu sudt 25,8%). 'H NMR (400MHz, METANOL -d;)
0 6,41 (s, 1H), 3,67 (br, s., 1H), 3,31 (br, s., 1H), 2,94 - 2,83 (m, 1H), 2,80 - 2,70 (m,
1H), 2,03 (d, /=12,0 Hz, 1H), 1,96 - 1,83 (m, 5H), 1,80 - 1,73 (m, 2H), 1,64 (b, s.,
1H), 1,58 - 1,50 (m, 5H), 1,48 - 1,42 (m, 2H), 1,42 - 1,34 (m, 3H), 1,32 - 1,27 (m, 3H),
1,24 (d, J=9,5 Hz, 2H), 1,05 (d, J=6,0 Hz, 3H), 0,93 (s, 3H), 0,92 - 0,89 (m, 3H), 0,71
(s, 3H).

Cach 6
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COOH
_</;\g @COOH HOOC—O
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g o o
24 25 26
Vidu22
Vidu 6A

B6 sung bac cacbonat (790 mg, 2,9 mmol) vao dung dich metyl
6-hydroxynicotinat (438,7 mg, 2,9 mmol), vi du 1B (800 mg, 1,4 mmol) trong
cloroform (20 mL). Cho phan tng & 60°C trong 72 gid, loc, va ¢b ddc. Tach phan con
lai bang cot (ete ddu mo : etyl axetat = 10 : 1), dé thu dugc hop chéat d& muc 6A (400
mg, 47,9%). 'H NMR (400MHz, CLOROFORM-d) § 8,82 (d, /=2,3 Hz, 1H), 8,16 (s,
1H), 8,16 - 8,12 (m, 1H), 8,05 (s, 1H), 6,74 (d, J=8,5 Hz, 1H), 5,21 (br, s., 1H), 4,80 -
4,61 (m, 1H), 4,48 - 4,27 (m, 2H), 3,91 (s, 3H), 2,02 - 1,63 (m, 11H), 1,46 - 1,09 (m,
14H), 1,02 (d, J=6,5 Hz, 3H), 0,97 (s, 3H), 0,94 - 0,89 (m, 3H), 0,68 (s, 3H).

Vidu 22
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B4 sung dung dich natri hydroxit 10% (ty 18 thé tich ctia metanol v&i nuée 1a 1:1)

(600 mg, 15 mmol, 6 mL) vao dung dich cta vi du 6A (800 mg, 1,4 mmol) trong

metanol (10 mL), va cho phan tng & 70°C trong 2 gi¢. Lam bay hoi dung mdi dén kho.

Pidu chinh hé phan tmg t&i d6 pH=1-2 bing axit clohydric loang (1M) va chiét bing

diclorometan : metanol=10 : 1 (20 mL x 3). Lam kho 16p hitu co qua natri sulfat khan,

loc va ¢6 dic. Tinh ché phin con lai bang sic ky diéu ché, dé thu duoc hop chat dé
muc 22 (460 mg, hiéu suit 64%). '"H NMR (400MHz, METANOL-dy) & 8,78 (d, J=1,8
Hz, 1H), 8,21 (dd, J=2,3, 8,5 Hz, 1H), 6,84 (d, J=8,8 Hz, lH), 4,56 - 4,23 (m, 2H),
3,68 (br, s., 1H), 3,35 - 3,34 (m, 1H), 2,04 - 1,17 (m, 25H), 1,07 (d, J=6,5 Hz, 3H),
0,96 - 0,89 (m, 6H), 0,74 (s, 3H).

Diéu ché cac vi du 23-26 dugc dé cap dén quy trinh cua hop chit dé& muc 22.

Hop chét

A

SO

Hiéu

50, Céu tric hop chét
suat %

"H NMR

Vidu 23

47,2%

'"H NMR (400MHz, METANOL-d,)
58,68 (br, s., 1H), 8,24 (s, 1H), 4,61 -
4,37 (m, 2H), 3,67 (br, s., 1H), 3,37
(s, 1H), 2,04 - 1,18 (m, 25H), 1,08
(d, J=6,3 Hz, 3H), 0,95 - 0,89 (m,
6H), 0,73 (s, 3H)

Vidu 24

56,6%

'H NMR (400MHz, METANOL-d,)
5 8,58 (d, J=1,8 Hz, 1H), 7,94 (dd,
J=1,8, 10,5 Hz, 1H), 4,66 - 4,37 (m,
2H), 3,74 - 3,58 (m, 1H), 3,32 - 3,28
(m, 1H), 2,08 - 1,20 (m, 25H), 1,08
(d, J=6,5 Hz, 3H), 0,95 - 0,87 (m,
6H), 0,73 (s, 3H)
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'H NMR (400MHz, METANOL-d,)
5 = 7,85 - 7,78 (m, 1H), 7,73 (d,
J=1,3 Hz, 1H), 7,00 (d, J/=8,3 Hz,
1H), 4,53 - 4,34 (m, 2H), 3,68 (br s,
1H), 2,02 - 1,10 (m, 25H), 1,08 (br d,
J=6,5 Hz, 3H), 0,97 - 0,88 (m, 6H),
0,74 (s, 3H)

Vidu25 | 56,7%

'H NMR (400MHz, METANOL-d;)
5= 8,30 (d, J=5,5 Hz, 1H), 7,54 (dd,
J=1,3, 5,5 Hz, 1H), 7,43 (s, 1H),
4,57 - 4,29 (m, 2H), 3,66 (br s, 1H),
2,08 - 1,10 (m, 25H), 1,06 (d, J=6,5
Hz, 3H), 0,95 - 0,87 (m, 6H), 0,73 (s,
3H)

Vidu26 | 75,6%

Cach7

27 28 29 30 31 .32 33 34

Vidu 27

B6 sung metansulfonamit (37 mg, 389,3 pumol) vao dung dich cua vi du 22
(100,0 mg, 194,7 umol), DCC (60,3 mg, 292 umol) va DMAP (23,8 mg, 194,7 pmol)
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trong diclorometan (5 mL). Cho phéan g & 25°C trong 12 gio. B4 sung nude (5 mL)

vao hé phan tmg. Diéu chinh hé phan tng t6i d6 pH=2 bing axit clohydric lodng (1 M),

va chiét bang diclorometan (10 mL x 3). Lam kho 16p hitu co qua natri sulfat khan, loc

va cd dic. Tinh ché phin con lai bang sic ky didu ché, dé thu duoc vi du 27 (25 mg,
hiéu sudt 21,7%). 'H NMR (400MHz, METANOL-d,) & 8,74 (d, J=2,3 Hz, 1H), 8,23
(dd, J=2.3, 8,8 Hz, 1H), 7,06 - 6,87 (m, 1H), 4,57 - 4,40 (m, 2H), 3,67 (br s, 1H), 3,39
(s, 3H), 2,03 - 1,27 (m, 25H), 1,07 (br d, J=6,5 Hz, 3H), 0,96 - 0,90 (m, 6H), 0,73 (s,

3H).

Diéu ché vi du 28-34 dugc dé cap dén 14 quy trinh ciia hop chit dé muc 27.

Hop chit

A

SO

Hiéu
suat
%

CAu trac hop chit

"HNMR

Vi du 28

50,0

'H NMR (400MHz, METANOL-dy)
5 8,72 (d, J=2,3 Hz, 1H), 8,23 (dd,
J=2.4, 8,9 Hz, 1H), 6,97 (d, J=8,8
Hz, 1H), 4,54 - 4,32 (m, 2H), 3,65
(brs, 1H), 3,56 - 3,38 (m, 1H), 3,18 -
3,07 (m, 1H), 2,02 - 1,15 (m, 29H),
1,05 (d, /=6,3 Hz, 3H), 0,93 - 0,87
(m, 6H), 0,71 (s, 3H)

Vi du 29

26,0

'H NMR (400MHz, METANOL-d,)
§ 8,69 (d, J=2,3 Hz, 1H), 8,16 (dd,
J=2,4, 8,9 Hz, 1H), 6,91 (d, J=8.8
Hz, 1H), 4,56 - 4,27 (m, 2H), 3,66
(br s, 1H), 3,46 (s, 1H), 2,05 - 1,57
(m, 15H), 1,50 (s, 9H), 1,33 - 1,09
(m, 10H), 1,05 (d, J=6,5 Hz, 3H),
0,93 - 0,86 (m, 6H), 0,71 (s, 3H)

Vi du 30

39,8

"H NMR (400MHz, METANOL-d,)
6 =18,70 (d, /=2,0 Hz, 1H), 8,13 (dd,
J=2,5, 8,8 Hz, 1H), 6,86 (d, J=8,8
Hz, 1H), 4,50 - 4,33 (m, 2H), 3,91
(quin, J=6,9 Hz, 1H), 3,66 (br s, 1H),
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3,50 - 3,34 (m, 1H), 2,05 - 1,49 (m,
16H), 1,42 (d, J=7,0 Hz, 6H), 1,39 -
1,08 (m, 9H), 1,05 (d, J=6,5 Hz,
3H), 0,93 - 0,86 (m, 6H), 0,72 (s,
3H)

Vidu3l

1 NMR (400MHz,
CLOROFORM-d) § 8,62 (br s, 1H),
8,09 (br d, J=7,8 Hz, 2H), 7,96 (br d,
J=6,0 Hz, 1H), 7,62 - 7,55 (m, 1H),
7,53 - 7,46 (m, 2H), 6,78 - 6,63 (m,
1H), 6,70 (br d, J=5,8 Hz, 1H), 4,41
- 421 (m, 2H), 3,64 (br s, 1H), 3,37
(br's, 1H), 1,98 - 1,66 (m, 12H), 1,63
- 1,48 (m, SH), 1,45 - 1,02 (m, 15H),
0,97 - 0,89 (m, 4H), 0,85 - 0,78 (m,
6H), 0,59 (s, 3H),

Vidu 32

Hq NMR (400MHz,
CLOROFORM-d) 5 8,74 (br s, 1H),
8,19 - 8,01 (m, 1H), 8,12 (br s, 1H),
7,60 (br d, J=7,8 Hz, 2H), 7,35 - 7,26
(m, 1H), 7,30 (br t, J=7,5 Hz, 1H),
7,13 - 7,04 (m, 1H), 6,80 (br s, 1H),
4,46 - 423 (m, 2H), 3,64 (br s, 1H),
3,34 (br s, 1H), 1,97 - 1,68 (m, 15H),
1,63 - 1,49 (m, SH), 1,46 - 1,03 (m,
15H), 1,00 - 0,88 (m, 4H), 0,86 -
0,79 (m, 7H), 0,62 (s, 3H),

Vidu 33

'H NMR (400MHz, METANOL-d,)
§ 8,62 (s, 1H), 8,21 - 8,01 (m, 1H),
6,89 (br s, 1H), 4,52 - 4,30 (m, 2H),
3,68 (br s, 1H), 3,57 - 3,44 (m, 1H),
2,93 (s, 3H), 2,04 - 1,25 (m, 25H),
1,07 (d, J=6,5 Hz, 3H), 0,95 - 0,94
(m, 1H), 0,95 - 0,90 (m, 6H), 0,74 (s,

-56-




31914

3H)

1 NMR (400MHz,
CLOROFORM-d) § 9,12 (br s, 1H),
8,63 - 8,46 (m, 1H), 8,56 (br s, 1H),
8,03 (br s, 1H), 7,17 - 6,99 (m, 1H),

Vidu 34 4,69 - 4,38 (m, 2H), 3,65 - 3,28 (m,
3 5H), 3,03 - 2,87 (m, 1H), 2,09 - 1,57
(m, 13H), 1,52 - 1,13 (m, 13H), 1,08
- 0,96 (m, 4H), 0,93 - 0,76 (m, 11H),
0,69 (s, 3H),
Céach 8
o
N/é'l\\/
H
35
Vidu 35

Vi du 35 dugc tong hop bang cach sir dung vi du 11 1am nguyén lidu thé, va quy
trinh dugc dé cép dén 1a téng hop vi du 27. Hiéu suét 1a 17,4%. 'H NMR (400MHz,
METANOL-dy) & 8,95 - 8,70 (m, 2H), 8,48 (s, 1H), 4,41 - 427 (m, 2H), 3,67 (br s,
1H), 3,41 (s, 3H), 3,33 - 3,32 (m, 1H), 2,02 - 1,16 (m, 25H), 1,08 (d, J=6,3 Hz, 3H),
0,94 - 0,88 (m, 6H), 0,74 (s, 3H).

Vidu9
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Viduy 36

" 2 Ny

Vi du 36 duoc tong hop bang cach str dung vi du 23 lam nguyén lidu thd, va quy
trinh duoc dé cap dén 1a sy tong hop vi du 27. Hiéu suit 12 17,5%. '"H NMR (400MHz,
CLOROFORM-d) 6 = 8,60 (d, J=2,;3 Hz, 1H), 8,18 (d, J=2,3 Hz, 1H), 4,56 - 4,33 (m,
2H), 3,69 (br s, 1H), 3,45 (s, 3H), 1,96 - 1,15 (m, 25H), 1,01 (d, J=6,5 Hz, 3H), 0,89 -
0,81 (m, 6H), 0,66 (s, 3H).

Céch 10

Vidy 37 dugc téng hop bing cach st dung vi du 23 lam nguyén liéu thd, va quy
trinh duoc dé cap dén 1a sy tong hop vi du 27. Hiéu suit 14 60,8%. '"H NMR (400MHz,
METANOL-ds) & 8,55 (d, J=1,8 Hz, 1H), 8,17 (d, /=1,8 Hz, 1H), 4,57 - 4,38 (m, 2H),
3,87 - 3,75 (m, 2H), 3,66 (br s, 1H), 3,32 - 3,20 (m, 1H), 3,11 (t, J/=6,9 Hz, 2H), 2,06 -
1,23 (m, 25H), 1,06 (br d, J=6,5 Hz, 3H), 0,96 - 0,86 (m, 6H), 0,71 (s, 3H).

Céch 11
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Vidu 38

Vi du 38 dugc tong hop bang cach sir dung vi du 22 1am nguyén lidu tho, va quy
trinh dwoc dé cap dén 1a sy tong hop vi du 27. Hidu sut 1a 53%. '"H NMR (400MHz,
METANOL-dy) 8,63 — 8,62 (m, 1H), 8,09 — 8,06 (m, 1H), 6,84 — 6,82 (m, 1H), 4,39 —
4,28 (m, 2H), 3,82 — 3,74 (m, 3H), 3,40 — 3,30 (m, 1H), 3,12 — 3,08 (m, 2H), 1,99 -
1,20 (m, 25H), 1,06 (d, J/=6,5 Hz, 3H), 0,94 - 0,90 (m, 6H), 0,73 (s, 3H).

Cach 12

39

Vi du 39
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Viduy 12A

Cho glyxin hydroclorua (14 mg, 112 pmol) phan tng véi dung dich trietylamin
(20,0 pL, 146 pmol) trong etyl axetat (5 mL) & 20°C trong 0,5 gid. B sung vi du 22
(50 mg, 97 pmol) va 2-etoxy-1-etoxycacbonyl-1.2-dihydroquinolin (36 mg, 146 pumol)
vao hé phan tmg. Cho phan tng & 65°C trong 10 gid. B sung nude (5 mL) vio hé
phan g, va chiét pha nudc bang etyl axetat (15 mL x 2). Két hop pha hitu co va lan
luot rira bang dung dich natri hydroxit trong nuée 0,5N (15 mL), nuée (15 mL), axit
clohydric 0,5N (15 mL) va nugc (15 mL). Lam kho 16p hitu co qua natri sulfat khan,
loc va 1am bay hoi dén khd. Tach san pham thd va tinh ché bing phan tach diéu ché
(TFA), dé thu duge vi du 12A (25 mg, 43,9 %). '"H NMR (400MHz, CDCl3) 8,66 —
8,65 (m, 1H), 8,08 — 8,05 (m, 1H), 6,81 — 6,67 (m, 1H), 6,68 (s, 1H), 4,42 — 4,24 (m,
2H), 4,35 — 4,24 (m, 2H), 3,81 (s, 3H), 3,72 — 3,71 (m, 1H), 3,46 — 3,44 (m, 1H), 1,99
- 1,20 (m, 25H), 1,03 (d, J=6,5 Hz, 3H), 0,92 - 0,88 (m, 6H), 0,68 (s, 3H).

Vidu 39

Bb sung liti hydroxit (8,9 mg, 213,7 umol) vao dung dich cua vi du 12A (25,0 mg,
42,7 umol) trong tetrahydrofuran (3 mL), metanol (1 mL) va nu6c (2 mL). Cho phan
mg & 30°C trong 4 gio. Pidu chinh hé phan Gmg t6i d6 pH=5 bang axit clohydric (1M),
va chiét pha nudc bang etyl axetat (20 mL x 2). Két hop céc 16p hitu co, va lam kho
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qua natri sulfat, loc va 1am bay hoi dén kho. Téch phin con lai bang TLC diéu ché, dé
thu dugc vi du 39 (24 mg, 98%). 'H NMR (400MHz, METANOL-dy) 8,66 — 8,65 (m,
1H), 8,11 — 8,02 (m, 1H), 6,84 — 6,82 (m, 1H), 4,48 — 4,29 (m, 2H), 4,09 — 4,08 (m,
3H), 3,66 — 3,65 (m, 1H), 1,99 - 1,20 (m, 25H), 1,06 (d, J=6,5 Hz, 3H), 0,92 - 0,88 (m,
6H), 0,72 (s, 3H).

Céchl3

40

Vidu 40
(@]
~ [/ OH
N
Vidu 13A
0
\ [ o~
N

Sir dung vi du 2B 1am nguyén liéu tho, quy trinh ctia vi du 13A dugc dé cép 1a sy
tong hop vi du 6A. Hiéu suét 1 16,3%. 'H NMR (400MHz, CLOROFORM-d) & 8,69
(d, /=2,0 Hz, 1H), 8,21 (d, /=2,0 Hz, 1H), 8,16 (s, 1H), 8,05 (s, 1H), 5,20 (br s, 1H),
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4,72 (br s, 1H), 4,46 - 4,36 (m, 2H), 3,92 (s, 3H), 2,06 - 1,66 (m, 15H), 1,31 - 1,04 (m,
10H), 0,97 - 0,81 (m, 9H), 0,67 (s, 3H).

Vidu 40

Quy trinh cda vi du 40 dugc deé cap la su téng hop vi du 22. Hiéu suit 1 96,4%.
"H NMR (400MHz, METANOL-dy) § = 8,74 (d, J/=2,0 Hz, 1H), 8,29 (d, J/~=1,8 Hz,
1H), 4,51 (t, J=6,4 Hz, 2H), 3,72 (br s, 1H), 3,43 - 3,39 (m, 1H), 2,11 - 1,23 (m, 27H),
1,07 (d, J=6,5 Hz, 3H), 1,00 - 0,93 (m, 6H), 0,77 (s, 3H).

Viduy 14

o/
PTSA, MeOH ) 1) PhMgBr
_— - L —
. ) 2) HCI, EtOH )
HO OH HO"'

H
~

ACZO

NalO4, RuClz, H,SO4 1) iBuOCOCI, TEA
= —_— >

2) NaBH,

AcO™

a4

Vidu 14A
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B6 sung axit p-toluensulfonic (4,0 g, 21,0 mmol) vao dung dich ctia vi du tham
khao 1 (40,0 g, 95,1 mmol) trong metanol (500 mL). Cho phéan tng & 70°C trong 3 gio.
Lam bay hoi dung méi dén kho, va pha lodng hé phan (g bang diclorometan (500
mL). Lan luwotu rtra pha hitu co bang dung dich natri cacbonat bao hoa trong nuéce (3
x 100 mL), dung dich nudc (100 mL) va dung dich mudi bdo hoa (100 mL), va 1am
kho qua natri sulfat khan, loc va c¢6 dac. Thu dugce vi du 14A (41 g, hiéu sudt 100%)

ma khong cin tinh ché thém, va c6 thé duge sir dung truc tiép trong budc tiép theo.

Vidu 14B

Hoan tan vi du 14A (41 g, 95,1 mmol) trong dung dich tetrahydrofuran khan (300
mL), va 1am 4m 1én dén 50°C trong mdi truong nito, va bd sung nho giot tir tir dung
dich metylmagie bromua (800 mL, 1 M) trong tetrahydrofuran. Sau khi hoan thién bd
sung nhé giot, lam mat dung dich phan Gng t61 nhi€t dd trong phong va khudy qua
dém. Sau khi hoan thanh phan tng, bd sung xyclohexan (25 mL) va loc. Hoa tan phén
con lai sau loc trong dung dich hén hop ciia dung dich axit clohydric trong nuéc 3N
(800 mL) va diclorometan (200 mL). Khudy chung trong 30 phut nita. Sau khi hoan
thanh phan Gng, tich pha hitu co khoéi pha nuéc. Chiét pha nudc thém bang
diclorometan (2 x 200 mL). Két hop pha hitu co va lan luot rira bang nuée (100 mL)
va dung dich mudi bdo hoa (100 mL), 1am kho qua natri sulfat khan, loc va co dic.
Thu duge vi du 14B (51 g, hidu sudt 100%) ma khong can tinh ché thém, va c6 thé

duoc str dung truc tiép trong budc tiép theo.

Vi du 14C
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B6 sung axetic anhydrit (9,9 mL, 105,1 mmol), pyridin (1,6 mL, 19,8 mmol) va
4-dimetylaminopyridin (0,8 g, 6,6 mmol) vao dung dich cia vi du 14B (51 g, 95,1
mmol) trong tetrahydrofuran khan (300 mL). Khudy dung dich phin tmg qua dém &
nhiét do trong phong. Sau khi hoan thanh phéan tng, pha loang n6 bang dung dich nudc
(100 mL). Chiét pha nuéc bang diclorometan (3 x 150 mL). Két hop pha hitu co, va
rira bang dung dich mubi bao hoa (100 mL), 1am kho qua natri sulfat khan, loc, va c6
ddc. Thu duge vi du 14C (55 g, hidu suit 100%) ma khong can tinh ché, va c6 thé
duoc str dung truc tiép cho budce tiép theo. 'TH-NMR (CDCl3) 0,66 (3H, s, CH3-IR);
0,77 (3H, s, CH3-26); 1,00 (3H, d, CH3-21); 1,20 (3H, s, CH5-19); 1,96 (3H, s, AcO),
2,18-2,31 (1H, m, CH -22); 3,70 (1H, m, CH-7); 4,55 (1H, m, CH -3); 6,11 (1H, dd,
=6,2 Hz, J2=8,3 Hz; CH -23); 7,14-7,36 (10H, m, Ph).

Vidu 14D

Hoa tan natri periodat (13,2 g, 61,9 mmol) trong nuéce (13 mL) va dung dich axit
sulfuric trong nude 2N (1,7 mL). Sau khi khuéy trong 15 phat, lam méat dung dich
phan tng téi 0°C, va bd sung ruteni triclorua (71,3 mg, 0,4 mmol) vao do. Tiép tuc
khudy dung dich dén khi mau ctia n6 tré thanh mau vang sang. B sung etyl axetat (27
mL) va axetonitril (20 mL) vao dung dich phan tng, va khudy chung trong 5 phut nita.
B6 sung vi du 14C (4 g, 6,9 mmol) vao dung dich phan tmg trén & 0°C, va loc sau khi
hoan thanh phan Gng. Rot nude loc vao nude va chiét bang etyl axetat (3 x 100 mL).
Két hop pha hitu co va rira bang dung dich natri thiosulfat bdo hoa (200 mL), lam kho
qua natri sulfat khan and loc. Lam bay hoi nuéc loc dén kho, va sau d6 phan tach bang
sdc ky cot qua gel silic, dé thu duogc vi du 14D (2,7 g, hiéu sudt 89%). '"H-NMR
(CDCl3) 6 0,71 (3H, s, CH3-18); 0,86-1,07 (9H, m, CH3-19, CH3-21, C-24); 2,03 (3H, s,
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AcO); 4,48-4,61 (1H, m, CH-3).
Vi du 14E

Bb sung trietylamin (6,7 mL, 3,4 mmol) vao dung dich cua vi du 14D (1 g, 2,2
mmol) va isobutyl cloroformat (3,5 mL, 2,7 mmol) trong tetrahydrofuran (20 mL), va
phan tng dugc hoan thanh sau 1 gid. Loc dung dich phan Ung, va bd sung natri
bohydrit (847 mg, 22,4 mmol) vao cac phan nudc loc & 0°C. Sau khi hoan thanh phan
g, bd sung nuée (3 mL) dé 1am ngudi phan tmg, va khudy ching & nhiét do trong
phong trong 2 gid nita, sau do6 axit hoa bing axit clohydric pha lodng trong nuéc 3N,
va chiét bang etyl axetat‘(3 x 15 mL). Két hop pha hiru co va rira bang dung dich mubi
bdo hoa (15 mL), lam khé qua natri sulfat khan, va loc. Sau khi 1am bay ho1 nudc loc
dén kho, thu dugc vi du 14E (800 mg, hiéu sudt 85%) bang cach phan tach bang sic ky
cot qua gel silic. 'TH-NMR (CDCl3) 8 0,67 (3H, s, CH3-18); 0,86-0,97 (9H, m, CH3-19,
CH3-21, CH3-24); 2,03 (3H, s, AcO); 3,72 (3H, m, (2H, m, CH-7, CH -23); 4,48-4,61
(1H, m, CH-3).

Vi dy 41

B6 sung natri hydro (18,4 mg, 460,1 pmol, 60%) vao dung dich ctia vi du 14E
(100 mg, 230,1 umol) trong N,N-dimetylformamit (1 mL) & 0°C. Sau ntra gio, b sung
nhdé giot tor tur dung dich metyl 4-cloropicolinat (78,9 mg, 460,1 pmol) trong
N,N-dimetylformamit (2 mL) & 0°C. Sau khi hoan thanh b6 sung nhé giot, lam hé
phan Gng 4m 1én tir tir t6i nhiét do trong phong va cho phan tmg trong 12 gid. B sung
nude (10 mL), va diéu chinh hé phan tng téi d6 pH=6 bing axit clohydric (1M), va
chiét bang diclorometan (10 mL x 3). Lam khd 16p hitu co qua natri sulfat khan, loc va
lam bay hoi dén kho. Bé sung dung dich natri hydroxit 10% (thé tich dung dich cua

metanol v&i nuée 12 1 : 1) (50 mg, 1,3 mmol, 0,5 mL) vao dung dich ctia phan con lai
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trong metanol (1 mL), va cho phan tng & 70°C trong 2 gi¢. Lam bay hoi dung moi dén
kho. Didu chinh hé phén tng t6i @6 pH=1-2 bing axit clohydric lodng (1 M), va chiét
bang diclorometan : metanol=10 : 1 (10 mL x 3). Lam khé 16p hitu co qua natri sulfat
khan, loc, va ¢d dic. Tinh ché phan con lai bang sic ky didu ché, dé thu dugc vi du 41
(5 mg, hiéu suét 4%). "H NMR (400MHz, METANOL-d,) § 8,67 (br d, J=6,5 Hz, 1H),
7,99 (d, /=2,5 Hz, 1H), 7,69 (br d, J=6,5 Hz, 1H), 4,50 (br d, J=6,5 Hz, 2H), 3,78 -
3,59 (m, 1H), 3,32 - 3,30 (m, 1H), 2,18 - 1,17 (m, 25H), 1,10 (d, J=6,5 Hz, 3H), 0,95 -
0,89 (m, 6H), 0,76 (s, 3H).

Céach 15

42

Vi dy 42

B6 sung 1,3-dicyclohexylcarbodiimit (101,5 mg, 492 pmol) va
4-dimetylamin0pyridin (1,5 mg, 12,3 pmol) vao dung dich cua vi du 16D (100,0 mg,
245.9 umol) va axit 5-aminopyridin-3-carboxylic (50,0 mg, 295 umol) trong DMF (5
mL). Cho phén tng & 30°C trong 16. B sung dung dich liti hydroxit (10,3 mg, 246
pumol) trong nude (2,0 mL) vao hé phan tng. Cho phan tng & 30°C trong 2 gio. Pidu
chinh hé phan tng t6i d6 pH = 4 bang axit clohydric (IM), va chiét pha nudc bing
diclorometan/metanol (10:1) (20 mL x 3). Két hop céac 16p hitu co, va 1am khd qua
natri sulfat khan, loc va 1am bay hoi dén kho. Tach phan con lai va tinh ché bang phan
tach diéu ché (HCI), dé thu duoc vi du 42 (20 mg, 15,4%). 'H NMR (400MHz,
METANOL-dy) 9,14 — 9,13 (m, 1H), 8,90 — 8,89 (m,v 1H), 8,71 — 8,70 (m, 1H), 3,68 (s,
1H), 3,40 — 3,30 (m, 1H), 2,64 — 2,61 (m, 1H), 2,15 — 2,06 (m, 2H), 1,99 - 1,20 (m,
25H), 1,07 (d, J=6,5 Hz, 3H), 0,95 - 0,91 (m, 6H), 0,78 (s, 3H).

Cach 16
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o)
H/U\OH NaNO,
B ——
HCIO4/THF TFA/TFAA

43

Vi du 43

Vidu 16A

Hoa tan vi du tham khao 1F (10,0 g, 23,9 mmol) trong tetrahydrofuran (60,0 mL).
B6 sung percloric (240,0 mg, 2,4 mmol, 144,6 pL) (khoang 10 giot) vao do. B6 sung
nhé giot axit formic (40,3 g, 874,7 mmol, 33,0 mL) trong nira gio & 30°C, va khqu
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dung dich phan tng & 50 °C trong 11,5 gi¢. Loai bé dung moi bang cach c¢b dic. Bb
sung nude (35,0 mL) vao dung dich phan tng, ma dugc chiét bang etyl axetat (30,0
mL x 3). Rira 16p hitu co bang nude (10,0 mL x 2), 1am kho qua natri sulfat khan, loc
va ¢ dac, dé thu dugc san phdm thd. Tach san phim thd bang sic ky cot, dé thu dugc
vi du 16A (7,0 g, 15,7 mmol, hiéu suét 65,6%, chit rin mau tring). 'H NMR (400MHz,
CLOROFORM-d) 6 = 8,01 (s, 1H), 4,86 - 4,73 (m, 1H), 2,82 - 2,67 (m, 1H), 2,47 -
2,35 (m, 2H), 2,33 - 2,16 (m, 2H), 2,05 - 1,93 (m, 2H), 1,89 (d, J=13,1 Hz, 2H), 1,82
(dd, J=5,5, 16,8 Hz, 2H), 1,75 (dd, J=6.,5, 14,1 Hz, 3H), 1,71 (br, s., 1H), 1,58 - 1,30
(m, 7H), 1,26 (s, 3H), 1,23 - 1,02 (m, 4H), 0,95 (d, J=6,5 Hz, 3H), 0,83 (t, J/=7.,4 Hz,
3H), 0,68 (s, 3H).

Vidu 16B

Hoa tan vi du 16A (5,8 g, 13,0 mmol) trong trifloroaxit axetic (40,0 mL) va
trifloroaxetic anhydrit (20,5 g, 97,4 mmol) & 0°C. Sau khi hoa tan chit rin, bd sung
natri nitrit (2,7 g, 39,0 mmol) thanh nhiéu ph?m, ma duogc khuéy ¢ 0°C trong 1 gid nita,
va lam 4m t6i 40°C va khudy trong 1 h nita. Ldm mét dung dich phan tng téi 30°C, va
trung hoa bang 0,5 mol dung dich natri hydroxit trong nuéc (d6 pH = 7-8) & 0°C.
Chiét dung dich phan tmg bang etyl axetat (40 mL x 3), va rira 16p hitu co bang nude
(10 mL), lam khd qua natri sulfat khan, loc va c6 ddc. Tach san phim thd bang sic ky
cot (qua gel silic), dé thu duoc vi du 16B (3,5 g, 8,5 mmol, hidu suat 93,0%, ddu mau
vang nhat). 'H NMR (400MHz, CLOROFORM-d) & = 3,59 - 3,47 (m, 1H), 2,69 (q,
J=6,2 Hz, 1H), 2,42 - 2,31 (m, 2H), 2,29 - 2,15 (m, 2H), 2,01 - 1,88 (m, 2H), 1,86 -
1,68 (m, 7H), 1,61 - 1,45 (m, 6H), 1,26 (t, /=7,2 Hz, SH), 1,19 - 1,12 (m, 5H), 1,02 -
0,91 (m, 1H), 0,80 (t, /=7,4 Hz, 3H), 0,71 - 0,64 (m, 3H).

Vidu 16C

Hoa tan vi du 16B (3,5 g, 8,5 mmol) trong metanol (100,0 mL). B sung dung
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dich kali hydroxit trong nuéce (70,0 g, 1,3 mol, hoa tan trong 100,0 mL nuéc) vao do,
va khudy dung dich phan tmg & 100°C trong 12 gid. Loai bé mét phan dung méi bing
cach ¢o dic, va chiét bang diclorometan (30 mL x 3). Axit héa pha nuéc bang 1 mol
axit clohydric (pH = 3-4), va chiét bang etyl axetat (30 mL x 3). Rita 16p hitu co bang
nude (20 mL), 1am kho qua natri sulfat khan, loc va cd dic, dé thu duoc san phim tho.
Thu duoc vi du 16C (3,2 g, 7,9 mmol, hiéu suit 93,5%, dau mau vang) ma khong can
tinh ché thém. 'H NMR (400MHz, CLOROFORM-d) § = 3,65 - 3,50 (m, 1H), 2,71 (d,
J=5,8 Hz, 1H), 2,48 (dd, J=2,6, 14,9 Hz, 1H), 2,43 - 2,31 (m, 2H), 2,22 - 2,15 (m, 1H),
2,07 - 1,98 (m, 2H), 1,95 - 1,86 (m, 3H), 1,82 - 1,70 (m, 6H), 1,53 - 1,46 (m, 3H), 1,19
- 1,10 (m, 6H), 1,02 (d, J=6,3 Hz, 3H), 0,86 (d, /=10,3 Hz, 5H), 0,69 (s, 3H).

Vidu 16D

B6 sung vi du 16C (3,2 g, 7,9 mmol) vao dung dich natri hydroxit trong nuéc
(949,2 mg, 23,7 mmol, hoa tan trong 10,00 mL nudc). Lam 4m dung dich 1én t&i 80°C,
va bo sung natri bohydrit (1,8 g, 47,5 mmol) trong nhiu phan. Khudy dung dich phan
ung ¢ 100°C trong 12 gi0. B6 sung nho giot metanol (6 mL), va ¢b dic dé loai b phan
dung méi. Axit héa dung dich bing 1 mol axit clohydric (pH = 5-6), chiét bang etyl
axetat (40 mL x 3). Rira 16p hitu co bang nudc (20 mL), 1am kho qua natri sulfat khan,
loc va ¢b dac. Thu duge vi du 16D (3,1 g, 7,6 mmol, hiéu suit 96,4%, chit rin mau
tring) ma khong can tich san phim th. 'H NMR (400MHz, CLOROFORM-d) & =
3,70 (br, s., 1H), 3,46 - 3,36 (m, 1H), 2,52 - 2,39 (m, 1H), 2,02 - 1,88 (m, 3H), 1,85 -
1,77 (m, 4H), 1,71 - 1,59 (m, 3H), 1,53 - 1,44 (m, 4H), 1,41 - 1,37 (m, 1H), 1,36 - 1,27
(m, 4H), 1,24 - 1,13 (m, 4H), 1,04 (d, J=6,5 Hz, 3H), 0,92 - 0,88 (m, 6H), 0,73 - 0,69
(m, 3H).

Vidu 16E

B6 sung trietylamin (49,8 mg, 491,9 mmol, 682 pl) va

-69-



31914

N,O-dimetylhydroxylamin hydroclorua (24,0 mg, 245,9 umol) vao dung dich cua vi
du 16D (100 mg, 245,8 pmol) trong axetonitril (2 mL) trong moi trudng nito. Sdu khi
khudy & 25°C trong 30 phut, rdi bd sung O-benzotriazol-N,N,N’ N’-tetrametyluronium
tetrafloroborat (98,7 mg, 307,4 pmol) va khudy trong 11,5 gior nita. Rét dung dich
phan rng vao nuéce lanh (30 mL), va chiét bang etyl axetat (40 mL x 3). Rira 16p hitu
co béng nuée (20 mL), lam kho qua natri sulfat khan, loc va c¢6 dic. Thu dugc vi du
16E (90 mg, hiéu suét 91,4%, chat rin mau tring) ma khong can phan tach san pham
phu. '"H NMR (400MHz, CLOROFORM-d) § = 3,76 (s, 3H), 3,70 (br, s., 1H), 3,46 -
3,36 (m, 1H), 2,79 (s, 3H), 2,43 - 2,39 (m, 1H), 2,24 — 2,18 (m, 1H), 2,00 - 1,97 (m,
41H), 1,03 - 0,88 (m, 10H), 0,73 (s, 3H).

Vi du 16F

B6 sung vi du 16E (50 mg, 111,2 pmol) vao dung dich liti nhém hydrit (6,3 mg,
168,9 umol) trong tetrahydrofuran (2 mL), & -78°C, va khudy & -78°C trong 2 gid. Sau
khi hoan thanh phan tng, bd sung nudc (0,006 mL) va loc dung dich phan tng. Say
kho banh loc dé thu duogc vi du 16F (50 mg, 100%, chit rén mau tréng). 'H NMR
(400MHz, CLOROFORM-d) & = 9,76 (s., 1H), 3,70 (br, s., 1H), 3,46 - 3,36 (m, 1H),
2,43 - 2,39 (m, 1H), 2,24 — 2,18 (m, 1H), 2,00 - 1,97 (m, 41H), 1,03 - 0,88 (m, 10H),
0,73 (s, 3H).

Vidu 16G

B6 sung axit trifloro axetic (57 pL, 0,8 mmol) va natri triacetoxybohydrit (146,0
mg, 0,7 mmol) vao dung dich cia vi du 16F (150,0 mg, 0,3 mmol) va metyl
5-aminopyridin-3-carboxylat (64,0 mg, 0,4 mmol) trong etyl axetat (5 mL). Cho phan
ung ¢ 20°C trong 16 gid. B sung etyl axetat (30 mL) vao hé phan @ng. Rira hé phan
tng bing dung dich natri bicarbonat bdo hoa (20 mL x 2) va dung dich mudi bdo hoa

(20 mL x 1). Lam khé 16p hitu co qua natri sulfat khan, loc va 1am bay hoi dén kho, dé
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thu dwoc san pham thd. Tach san phim tho bing phén tach diéu ché (TFA) dé thu
duoc vi du 16G (60,0 mg, 29,7%). 'H NMR (400MHz, CLOROFORM-d) 8,44 - 8,43
(m, 1H), 8,43 - 8,42 (m, 1H), 7,92 -,7',91 (m, 1H), 4,01 (s, 3H), 3,72 — 3,71 (m, 1H),
3,49 — 3,48 (m, 1H), 3,28 — 3,13 (m, 2H), 1,99 - 1,20 (m, 25H), 1,01 (d, J=6,5 Hz, 3H),
0,95 - 0,87 (m, 6H), 0,67 (s, 3H).

Vidy 43

B6 sung liti hydroxit (60,0 mg, 1,43 mmol) vao dung dich cua vi du 16G (60,0
mg, 113,9 umol) trong tetrahydrofuran (2 mL), metanol (I mL) va nu6e (2 mL). Cho
phan tng ¢ 40°C trong 1 gio. Diéu chinh hé phan tng t6i d6 pH=4 bang axit clohydric
(1M), va chiét pha nuéc bing diclorometan/metanol (10:1) (20 mL x 3). Két hop cac
16p hitu co, 1am kho qua natri sulfat khan, loc va lam bay hoi dén kho. Phén tach phan
con lai va tinh ché bang phan tach didu ché (HCI) dé thu dugc vi du 43 (40 mg, 68%).
'"H NMR (400MHz, METANOL-dy) 8,30 — 8,29 (m, 1H), 8,03 — 8,02 (m, 1H), 7,59 —
7,58 (m, 1H), 3,70 - 3,65 (m, 1H), 3,40 — 3,30 (m, 1H), 3,12 — 3,07 (m, 2H), 1,99 -
1,20 (m, 25H), 1,05 (d, J=6,5 Hz, 3H), 0,95 - 0,87 (m, 6H), 0,72 (s, 3H).

Céch 17

HO"

44

Vidy 44

B6 sung dung dich axit sulfuric dam dic (368,0 mg, 3,8 mmol) vao dung dich
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cta vi du 22 (50,0 mg, 97,3 umol) trong metanol (5 mL). Cho phan tng ¢ 70°C & 12
gid. B6 sung nuée (5 mL) vao hé phan tng. Diéu chinh hé phan tmg t6i d6 pH=7 bing
natri hydroxit (1M), va chiét bang diclorometan (10 mL x 3). Lam kho 16p hitu co qua
natri sulfat khan, loc va c6 dac. Tinh ché ph?m con lai bﬁng sic ky didu ché, dé thu
dugc hop chit d& muc 44 (15 mg, hidu sudt 29,2%). 'H NMR (400MHz,
METANOL-dy) 6 8,76 (d, J=2,0 Hz, 1H), 8,18 (dd, J=2,5, 8,8 Hz, 1H), 6,82 (d, J=8,8
Hz, 1H), 4,49 - 4,28 (m, 2H), 3,89 (s, 3H), 3,65 (br s, 1H), 3,28 (br s, 1H), 2,03 - 1,15
(m, 25H), 1,04 (d, J=6,5 Hz, 3H), 0,93 - 0,86 (m, 6H), 0,71 (s, 3H).

Céch 18

45

Vi du 45
(0]
(0]
Vidy 18A
O
(e}
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Vi du 18A dugc tong hop biang cach sir dung vi du 23 lam nguyén liéu tho, va
quy trinh dwoc dé& cip dén 1a sy tdng hop vi du 12A. Hiéu suét 1a 79,7%. '"H NMR
(400MHz, CLOROFORM-d) & 8,48 (d, /=2,3 Hz, 1H), 8,08 (d, /=2,3 Hz, 1H), 7,26 (s,
1H), 6,55 (t, J=4,8 Hz, 1H), 4,57 - 4,38 (m, 2H), 4,24 (d, J=5,0 Hz, 2H), 3,81 (s, 3H),
3,71 (s, 1H), 3,46 - 3,36 (m, 1H), 2,05 - 1,12 (m, 33H), 1,06 - 0,84 (m, 14H), 0,68 (s,
3H).

Vidu45

Quy trinh cua vi du 45 dwoc dé cap dén 1a sy tong hop vi du 39. Hiéu suit 1a
56,8%. 'H NMR (400MHz, METANOL-dy) & 8,80 - 8,72 (m, 1H), 8,48 (d, J/=2,0 Hz,
1H), 8,10 (d, /=2,0 Hz, 1H), 4,50 - 4,33 (m, 2H), 3,99 (d, J=4,5 Hz, 2H), 3,56 ( s, 1H),
1,98 - 1,03 (m, 31H), 1,01 - 0,87 (m, 5H), 0,84 - 0,74 (m, 10H), 0,62 (s, 3H).

Vi du 1: danh gid in vitro
Thir nghiém hoa sinh FXR
Muc dich thir nghiém:

Hiéu qua hoat tinh ctia hop chit I1én phan ting gin két FXR duoc phat hién bang
AlphaScreen.

Nguyén liéu tht nghiém:
1. Protein: protein nguoi FXR dén nhan glutathion-S-transferaza (Invitrogen)

2. Chét ddng hoat héa: chit déng hoat hoa thu thé steroit dan nhin biotin
(Anaspec)

3. Chét do: Kit do AlphaScreen (PerkinElmer)
Phuong phéap thir nghiém:

1. Pha lodng hop chat: Hop chét duge thir nghiém duge diéu ché dudi dang dung
dich DMSO 40 pM, sau d6 pha lodng ba 14n & 10 mtrc ndng do. Hop chit tham khao
duge didu ché 1a dung dich DMSO 400 pM, va sau d6 pha loang 1,5-1an & 10 mirc
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ndng d6. B6 sung dung dich DMSO dugc pha lodng vao cac giéng cia khay 384 giéng
v6i thé tich 150 nL mdi giéng.

2. Protein ngudi FXR dan nhan glutathion-S-transferaza va chat dong hoat hoa
thu thé steroit dan nhan biotin dudi dang dung dich da duogc tron véi néng do tuong
tmg 13 0,4 nM va 30 nM, duoc bd sung vao cac giéng ciia khay 354 giéng voi thé tich
15uL mbi giéng, va dugc U trong 1 gid & nhiét do trong phong.

4. Dung dich hdn hop cua cac hat chit nhan trong kit do AlphaScreen dugc pha
lodng 125 1an, va duoc bd sung vao céc giéng ciia khay 384 giéng vai thé tich 7,5uL
mdi giéng. Hoat dong trong quy trinh thir nghiém dugc bao vé khéi 4nh sang. Tién
hanh 1 trong 1 gio & nhiét do trong phong.

5. Dung dich hdn hop cia cac hat chét cho trong kit do AlphaScreen duoc pha
lodng 125 lan, va duoc bd sung vao céc giéng ciia khay 384 giéng vai thé tich 7,5uL
mdi giéng. Hoat dong trong quy trinh thir nghiém dugc bao vé khéi anh sang. Tién
hanh 1 trong 1 gio & nhiét do trong phong.

6. Thtr nghiém EC50: Hinh anh tudng tugng dugc sir dung véi kich tich & bude
song 680 nm dé doc tin hiéu hap thy tai budc séng 520-620 nm.

7. Phén tich dir liéu: Phén tich dir liéu thong qua st dung Prism 5.0, va tri sb
EC50 v& hiéu qua hoat tinh ctia hop chit duoc tinh toan. Sau do, ty 18 vé gia tri tin hiéu
cao nhit cta hop chit véi gia tri tin hiéu cao nhit cua hop chét tham khao dwoc sir
dung dé thu duoc ty 16 phan trdm vé hidu qua hoat tinh ctia hop chét.

Thir nghiém té bao FXR

Muc dich thir nghiém:

Hiéu qua cua hop chét 1én hoat tinh chirc nang cta té bao dugc phat hién bang k§
thudt gen bao cdo B-lactamaza.

Nguyén liéu thir nghiém:

1. Dong té bao: FXR HEK 293T DA

2. Mbi truong nudi ciy t& bao: moi truong DMEM duge bd sung huyét tuong

10% va Penixilin/Streptomyxin (1x)
3. Chét do: Kit go gen bao cdo GeneBLAzer® (Invitrogen)

Phuong phép thr nghiém:
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1. Pha lodng hop chét: Hop chit dugc thir nghiém duoc didu ché dudi dang dung
dich DMSO 100 1M, va sau d6 hop chit duoc pha lodng 3 1an & 10 murc ndng d6. Hop
chét tham khéo duoc diéu ché duéi dang dung dich DMSO 100 pM, va sau d6 duoc
pha loang 1,3 1an & 10 muc ndng d6. Dung dich DMSO pha lodng duoc bd sung vao
céc giéng cua khay 384 giéng vai thé tich 200 nL mdi giéng.

2. Cly truyén té bao: Té bao FXR HEK 293T DA dugc khoi phuc lai, ti tao
huyén phi trong méi trudng nudi ciy, pha lodng dén mat d6 5 x 10° t& bao/mL, va b
sung vao céac giéng cua khay 384 giéng véi thé tich 40 pL mdi giéng.

3. U khay vi phién 384 giéng & 37°C, CO, 5% trong 16 gio.

4. 6 pL chit nén LiveBLAzer™-FRET B/G (CCF4-AM) 1 mM véi 60 pL dung
dich B va 934 pL dung dich C, va dugc bd sung vao cac giéng cia khay 384 giéng voi
thé tich 8 pL mdi giéng.

5. U khay vi phién 384 giéng trong béng tdi trong 2 gitr & nhiét do trong phong.

6. Thir nghiém EC50: Hinh anh tuéng tugng dugc st dung véi su kich thich &
bude song 409 nm dé doc tin hiéu hap thu & bude séng 460 va 530 nm.

7. Phén tich dit liéu: Dit liéu dugce phén tich thong qua st dung Prism 5.0, va gié
tri EC50 hiéu qud hoat hda cda hgp chét duoc tinh toan. Sau do, ty 1€ cua gia tri tin
hidu cao nhét ciia hop chét thir nghiém vé6i gia tri tin hiéu cao nhat ctia hop chét tham
khao (axit chenodeoxycolic, CDCA) duoc st dung dé thu duogc ty 18 phén trim vé hiéu

qua hoat hoa cta hop chét.

Bang 1: Két qua thir nghiém ECso d6i v6i thir nghiém hoa sinh va thir nghiém té

bao:
Miu thi nghiém Hoat tinh enzym FXR Hoat tinh té bao FXR
(Hop chit titu d&) | ECsy  (uM) Hituqua | ECso (uM) Hiéu qua
Axit
chenodeoxycolic, 12,14 100% 10,22 100%
CDCA
Vidul 0,9 320% 17,9 134%
Vidu2 1,46 114%
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Vidu3 2,62 106%
Vidu4 0,72 334% 1,87 131%
Vidu5 0,09 134% 0,57 190%
Vidu6 0,36 375% 5,16 132%
Vidu7 0,03 360% 0,06 140%
Vidu8 0,11 264%
Vidu9 0,16 407% 0,14 130%
Vidu 10 0,06 188% 0,2 138%
Viduyll 0,03 241% 0,1 132%
Vidu 12 0,07 240%
Vidu 13 0,39 270%
Vidy 14 0,73 195%
Vidu 16 0,31 247%
Vidu 17 0,60 313% 2,50 131%
Vidu 18 0,07 187%
Vidu 19 0,15 251% 0,37 143%
Vidu 20 0,06 287%
Vidy22 0,006 249%
Viduy23 0,0025 248% 0,003 150%
Vidy 24 0,0025 138%
Viduy 25 0,011 233%
Vidu 26 0,13 280%

-76-




31914

Vidu27 0,006 212%
Vi du 28 0,007 219%
Vi du 29 0,012 190%
Vi dy 30 0,056 150%
Vi dy 31 0,027 204%
Vi dy 32 0,650 140%
Vidy 33 0,141 194%
Vi du 34 0,093 191%
Vi dy 38 0,02 210%
Vi du 39 0,02 205%
Vi du 40 0,045 197%
Vi dy 41 0,08 127%
Vi dy 42 1,43 121%
Vi du 43 0,37 193%
Vi du 44 0,330 140%

Két luan: Hiéu qua chu vén ciia hop chit theo sang ché 1én thu thé FXR 13 dang

ké va hiéu qua cht van 1én thu thé FXR & mirc do té bao cling dang ké.

Vi du thir nghiém 2: nghién ctru in vivo

Dugc dong hoc & chudt duge sir dung duy nhét hop chét:

12 chudt duc (C57BL/6J) duoc chia ng?xu nhién vao hai nhém, tirc 12 mdi nhém 6
chudt. Nhom thir nhit 1a nhém st dung theo dudng tinh mach, bao gom sir dung liu 2
mg/kg, 2 mL/kg bang cach tiém qua tinh mach & dudi (t4 duge 1a dung dich HPbCD
trong nudc 10%, va néu do hoa tan cua dugc chét khong dat yéu cdu, str dung dong
dung moi); Nhém thir hai 1a nhém st dung theo duong miéng, bao gdm dung trong da
day véi lidu 10 mg/kg, 10 mL/kg (ta dugc 1a dung dich HPMC trong nuée 0,5%). Mau
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huyét twong (str dung K>-EDTA lam chét chdng dong) duoc lay tai thoi diém 0,083,
0,25,0,5, 1,2, 4, 6, 8 va 24 gid trong nhém dung theo dudng tinh mach; va mau huyét
tuong duoc lay ¢ thoi diém 0,25, 0,5, 1, 2, 4, 6, 8 va 24 gi> & nhém ding theo dudng
miéng sau khi sir dung. Déi voi 6 dong vat & mdi nhom, mau mau duge thu & 3 dong
vat tai mot thoi didm. Mé thi nhit cua 3 dong vét duge 14y mau ludn phién véi mé tha
hai cua 3 dong vat. Thuc hién phan tich mau huyét twong bang cich st dung
LC-MS/MS. Nong d6 huyét twong thu duge duoc vé theo thoi gian, va tinh toan thong
s6 PK bang cach str dung Phoenix WinNonlin 6.3.

Béang 2
Hop chit INT-747 | Vidull Vidu22 | Vidu23
Licu (mg/kg) 10 10 10 10
Cmax (nM) 1013 1433 936 1777
Thong s0 PK | Tmax (gio) 0,3 2 0,5 0,5
trong  huyét
tuong AU (nM.giv) | 993 5173 2337 1109
F% 13% - 34% 20%

Két luan: Nhu dugce thé hién trong bang 2, sau khi st dung qua duong miéng &
lidu Irong gidng nhau, ndng d6 dinh va mirc d6 boc 16 tinh duge chit cia hop chét 11
cao hon so v6i hop chét dbi chimg INT-747. Sau khi str dung qua duong miéng & liéu
gidng nhau, ndng do dinh ctia hop chat 22 gin véi ctia hop chat ddi ching INT-747, va
mirc d6 boc 16 tinh dugc chit ciia hop chat 22 cao hon so véi hop chét ddi chimg
INT-747. Sau khi st dung qua duong miéng véi lidu gibng nhau, nong do dinh cua
hop chét 23 cao hon so véi ndng do dinh ctia hop chat dbi ching INT-747, va murc do
b 16 tinh dugc chit cia hop chét 23 ciing cao hon so v6i hop chit ddi chimg INT-747.

Thir nghiém vé ty 1¢ trong gan-mau ctia chudt thong qua thir nghiém liéu catxet

6 chudt duc (C57BL/6J) dugc chia nhém vao nhom st dung theo dudng miéng. 5
loai dugc chit dugc phat trién chira trong ché phdm, va tién hanh st dung theo dudng
trong da day & lidu lwong 2 mg/kg/hop chét (t4 dugc 1a dung dich HPMC trong nuéc
0,5%). Nam hop chit dugc pha lodng trudc tién va lan luot trong ta duogc, va lan luot

duoc tac dung séng 4m hodc xody dé tao ra dung dich 1 mg/mL (dung dich sach hoic
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huyén phu); va sau d6 tron dung dich ctia nam hop chit vé6i thé tich bang nhau
(1:1:1:1:1, viv:viv:v) vao chai thiy tinh. Sau khi st dung theo duong miéng trong da
day, mau huyét tuong va mo gah duogc thu lai tir 3 dong van & thoi diém 0,5 h sau khi
str dung; cdc miu twong ung dugc thu tir 3 dong van khac & thoi diém 3 h sau khi st
dung. Sau khi thu thdp, m6 gan dugc déng nhét hoa b.:?mg cach st dung dém déng nhét
trong nude da lanh (metanol: dém PBS 15 mM (do pH 7,4) = 1:2, v:v) can clr vao ty 1&
trong lugng gan : thé tich dém ddng nhit = 1 : 3. Mau huyét tuong va mé gan dugc
phan tich bing cich st dung phuong phap phén tich LC-MS/MS nidm trong mdt da
dugc phét trién trude. Thu duoc ndng d6 ddng nhat clia huyét twong va mo gan va ty 18

ndng d6 ciia mo gan v6i huyét twong dugce tinh bang cach sir dung excel.

Bang 3
Hop chit INT-747 | Vidu22 | Vidu26
Lidu luong (mg/kg) 2 2 2
Nong do trong gan (nM) 0,5 givr/ 3 1959/ | 3904/
edvtone s 89021911 625
gidy 701 358
Thong Néng do trong huyét trong (nM) 0,5
s PK 151/63 | 83/45 | 387/18
gio /3 gio
Ty 1& ndng dd trong gan so véi huyét
v & gtg _ Y 5/10 24/ 16 10/20
tuong 0,5 gio /3 gid

Luu y: ND thé hién 1a “khong phat hién”.

Két luan: Nhu dugc thé hién trong bang 3, sau khi sir dung hop chit cua sang ché
theo dudng miéng & lidu gidng nhau, nong do duoc chit cta vi du 22 trong gan & thoi
diém 0,5 gio va 3 gid cao hon so véi hop chat ddi chimg, va ty 16 ndng do gan/mau
cling cao hon so v6i hop chit dbi ching & thoi diém 0,5 gio va 3 gio. Nong do duge
chat ctia vi du 26 trong gan & 0,5 gid cao hon so voi hop chét dbi chung, va ty 18 nong

d6 gan/méu ciia vi du 26 cao hon so v6i hop chét dbi ching 0,5 gior va 3 gio.
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YEU CAU BAO HOQ

1. Hop chét c¢6 cong thuc (1),

trong do,

vong A dugc chon tir m-phenyl, p-phenyl, heteroaryl ¢6 5 dén 8 canh chua 1
dén 2 nguyén tir khac loai, heteroxyclyl khong thom c¢6 5 dén 6 canh chira 1 dén 2
nguyén tu khéc loai hogc xycloalkyl ¢6 5 dén 6 canh, va vong A tily ¥ duogc thé bang 1,
2 hodc 3 Ry, hoic bang 1, 2 hodc 3 nhém 0x0, va nguyén tr khac loai dugc chon tir N,
O hoac S;

L dugc chon tir Cis alkyl, Cis alkoxy, Ci4 alkylthio, Ci.4 alkylamino, Ci
alkyl-C(=0)NH-, Ca.3 alkenyl hodc C1.; alkyl-O-C)3 alkyl, va L tiiy ¥ duogc thé bang 1,
2 hodc 3 Ry,

L1 dugc chon tir O, N(Rq), N(R4)S(=0), hodc N(Rq)S(=0);

R; dugc chon tir H, Ci. alkyl, Ci. heteroalkyl, aryl ¢6 5 dén 6 canh, heteroaryl
¢6 4 dén 6 canh, Cs. xycloalkyl, hodc heteroxycloalkyl ¢6 3 dén 6 canh, va Cis alkyl,
Ci.6 heteroalkyl, aryl c6 5 dén 6 canh, heteroaryl c¢6 4 dén 6 canh, Cs.¢ xycloalkyl, hodc
heteroxycloalkyl ¢6 3 dén 6 canh tiy y duoc thé bang 1, 2 hodic 3 Re, hoic bang 1, 2

hodc 3 nhém oxo;

mdi Ra, Ry, Re va Rq doc 1ap duoc chon tir H, F, Cl, Br, I, OH, CN, NO,, NH,,
COOH, S(=0),0H, C13 alkylamino, N,N-di(Ci.; alkyl)amino, C1.3 alkyl, Ci.3 alkyloxy
hodc Ci alkylthio, va Ci3 alkylamino, N,N-di(Ci.3 alkyl)amino, Cis alkyl, Ci3
alkyloxy hodic C-; alkylthio tily y dugc thé bang 1, 2 hoic 3 R’;

R’ dugc chon tir F, Cl, Br, I, OH, NH,, NO,, CN, COOH, Me, Et, CHzF, CHF,,
CF3, CHs0, CH3S, NH(CHs) hodc N(CHs)a;

hodc mudi duge dung cia né.

2. Hop chét hodc mudi duge dung ctia n6 theo diém 1, trong d6 mdi Ra, Rb, Rc va Ry
doc lap duoc chon tir H, F, Cl, Br, I, COOH, S(=0),0OH, Me, CFs;, CHF,, CHyF, Et,
OMe, NH(CH3) hodc N(CHj3)s.
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3. Hop chit hodc mubi duge dung ctia né theo diém 1, trong d6 vong A duogc chon tir
m-phenyl, p- phenyl, p-pyridyl, pyridin-2(1H)-onyl, pyrimidyl, pyrazolyl, imidazolyl,
oxazolyl, thiazolyl, thienyl, pyrolidinyl, piperidinyl, morpholinyl, piperazinyl,

isoxazolyl, hoidc isothiazolyl, va vong A tiry ¥ dugc thé bang 1, 2 hodc 3 Ra.

4. Hop chét hoac mubi duoc dung cda né theo diém 3, trong d6 vong A dugc chon tir
O - - N N /l
\ » / N B B N R
POIECAN SN o DYy
., O N TN RN L NT NN
B N \Z/A\N R N 7
- N= N ]
O A G D D O

N
M b 3

N~ N~ N~ N<pn-”~
. — __ __ — — — -
O I, S u\\ <\/IL\\ I’ N I’ S /’ ‘,@

\

N e N e \ N /’ e
= N —N e =
B O R
/ o , =/, XS hodc

S ! , vd vong A tuy y duoc
thé bang 1, 2 hoic 3 Ra. |

5. Hop chit hodc mudi dugce dung ciia n6 theo diém 4, trong d6 vong A dugc chon tir

i
/
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\ . / ~ » \\ B AN
DA Y o D
\‘9 o 5 N/ 5 = 5 N/ 9” =N 5 N/:
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/ N /\ -_</OL -—</IJN\ /\ /\
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N Ne -~ / \ '
N\ -7 7 ‘< A __ \ AN /
N ~I ~ \ \ B AN

/ - f f _ Cl NS S

6. Hop chit hoic mudi dugc dung cta né theo diém 1, trong d6 L duoc chon tir
o--
s N
H ' .
//\_ . ,/\/O\ ) ,'/\/ N\ ,/Z]/ N ,,/\ hotic

7 \-0 .
/ N---,va L tuy ¥y dugce thé bang 1, 2 hoac 3 Ry.

7. Hop chat hodc mudi duoc dung cta n6 theo diém 6, trong d6 L duogc chon tu

H
e Y T

hoidc

’ \\_—’u

8. Hop chét hoic mubi duoc dung cta n6 theo diém 7, trong d6 L dugc chon tu
o--

’, ’, ’, ., . H ‘,
TN o j —K

/ 1 N 1 -~ -
, , , . O , hoac

9. Hop chit hoic mudi duge dung cta né theo diém 1, trong d6 L1 dugc chon tir O,
NH, NHS(=0); hodc NHS(=0).

10. Hop chét hodc mubi duge dung cua n6 theo diém 1, trong d6 Ri dugc chon tir H,
Ci3 alkyl, Css xycloalkyl, phenyl, pyridyl, pyridazinyl, pyrazinyl, imidazolyl,
pyrazolyl, thiazolyl, isothiazolyl, oxazolyl, isoxazolyl hodc thienyl, va Ci.; alkyl, Cs.6
xycloalkyl, phenyl, pyridyl, pyridazinyl, pyrazinyl, imidazolyl, pyrazolyl, thiazolyl,
isothiazolyl, oxazolyl, isoxazolyl hodc thienyl tily ¥ dugc thé bang 1, 2 hoic 3 Re.

11. Hop chét hoic mudi duoc dung cua n6 theo diém 10, trong d6 Ry dugc chon tur H,
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\
S

\\ S is\;o
Me, -~ “COOH, /L >t I> O hoie O O

12. Hop chét hodc mudi duoc dung ciia né, trong d6 hop chit nay dwgc chon tir

O
g
]
o
T
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HOOC
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HOY

HO™

HO™

HO™

HO'
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13. Hop chat hodc mubi duge dung ctia n6 theo diém 5, trong d6 vong A dugc chon tir:

. Q-- b O

14. Hop chét hoac mudi duoc dung cua n6 theo diém 8, trong d6 L dugc chon tur
o -

/,," /’; ) //IO//J /’/' H ,/’,’
//\——’ /'/\/O\ ] /I/\/N\ ,I/\,—

o
i . i N , I 5 ! N ) ] hoac

15. Hop chét hodc mubi duoc dung ciia né theo diém 9, trong d6 L1 dugc chon tir O,
NH, hoac NHS(=0),.

16. Dugc pham chira luong c6 hiéu qua dicu tri ciia hop chat hodc mudi duge dung ctia

n6 theo diém 1, va chit mang dugc dung.
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