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(57) Sang ché deé cap dén hop chit c6 cong thite I:
R RS R* R®
R! Y7 R®
RO N” R
R® Cong thic I

trong do:
RY, R R R, R R R, R®, va R? 6 ¥ nghia nhu dugc x4c dinh trong ban mo ta.

Sang ch€ con dé cap dén dugc phdm chita hop chét néu trén va quy trinh bao
ché dugc phdm ndy. Sdng ché ciing dé cap dén hop chét nay véi lugng hitu hiéu
c6 téc dung diéu tri d€ dung trong phuong phdp diéu bién hoat tinh thu thé nhan
mo c6i lién quan dén axit retinoic gama t (RORyt - Retinoic acid-related orphan

nuclear receptor gamma t) & dong vat c6 vi.
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Linh vyc k§ thujt dwgc dé cap

Sang ché d& cap dén hop chét quinolin duge thé, ma 1a chét didu bién cia thu
thé nhan RORyt (RORyt- Retinoic acid-related orphan nuclear receptor gamma t),
dugc phdm chira hop chit nay. Cu thé hon, sing ché d& cip dén chét didu bién
RORyt ¢6 tac dung phong ngira, diéu tri hoic lam thuyén giam hoi chimg viém, rdi
loan hogc bénh qua trung gian RORyt.
Tinh trang k§ thuit cia sing ché

Thy thé nhan md cbi lién quan dén axit retinoic gama t (Retinoic acid-related
orphan nuclear receptor gamma t - RORyt) 13 thy thé nhan, chi dugc biu hién trong
céc té bao clia hé min dich va 12 yéu t6 phién ma chinh didu khién qu4 trinh biét héa
t€ bao Th17. Cac t& bao Th17 14 nhém phu cia céc té bao CD4* T, biéu hién CCR6
trén bé mit ctia ching dé 1am trung gian cho sy di cu cua ching dén cac vi tri viém,
va phu thudc vao sy kich thich IL-23, thong qua thu thé IL-23 cho sy duy tri va mé
rong clia chung. Céc t€ bio Th17 tao ra mot s& xytokin gy viém bao gdm IL-17A,
IL-17F, IL-21, va IL-22 (Korn, T., E.Bettelli, et al.(2009)."IL-17 and Th17 Cells."
Annu Rev Immunol 27: 485-517.), cac xytokin nay kich thich cac t& bao md dé tao
ra tim chemokin, xytokin va metaloproteaza gy viém va thic diy su phuc hdi cta
bach cdu hat (Kolls, JK. and A.Linden (2004)."Interleukin-17 family
membersandinflammation." Immunity 21(4): 467-76; Stamp, LK., M.J.James, et
al.(2004)."Interleukin-17: the missing link between T-cell accumulationandeffector
cell actions in rtheumatoid arthritis " Immunol Cell Biol 82(1): 1-9). C4c t& bao Th17
da cho thiy 1a quan thé gay bénh chinh trong mét s§ mé hinh viém ty mién, bao gbm
bénh viém khdp do colagen gy ra (collagen-induced arthritis - CIA) va viém nio
tiy tw mién thyc nghiém (experimental autoimmune encephalomyelitis - EAE)
(Dong, C.(2006). "Diversification of T-helper-cell lineages: finding the family root
of IL-17-producing cells." Nat Rev Immunol 6(4): 329-33; McKenzie, B.S.,
R.A Kastelein, et al.(2006)."Understanding the IL-23-IL-17 immune pathway."
Trends Immunol 27(1): 17-23.). Chudt thiéu hut RORyt khde manh va sinh san binh
thuong nhung lai thé hién sy biét héa té bao Thl6 giam in vitro, quin thé t& bao
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Th17 giam dang k& in vivo, va kha ning méc phai EAE giam (Ivanov, II,
B.S.McKenzie, et al.(2006). "The orphan nuclear receptor RORgammat directs the
differentiation program of proinflammatory IL-17+ T helper cells." Cell 126(6):
1121-33.). Chudt thiéu hut IL-23, mdt xytokin cin cho sw séng sét cia t& bao Th17,
khong san xuét dugc té bao Th17 va khing EAE, CIA, va bénh viém rudt (IBD)
(Cua, D.J.,, J.Sherlock, et al.(2003)."Interleukin-23 rather than interleukin-12 is the
critical cytokine for autoimmune inflammation of the brain." Nature 421(6924): 744-
8.; Langrish, C.L., Y.Chen, et al.(2005)."IL-23 drives a pathogenic T cell population
that induces autoimmune inflammation." J Exp Med 201(2): 233-40; Yen, D.,
J.Cheung, et al.(2006)."IL-23 is essential for T cell-mediated colitis vd promotes
inflammation via IL-17andIL-6." J Clin Invest 116(5): 1310-6.). Phu hop véi cac
phat hién nay, khang thé don dong dic hiéu khang IL.23 kim him sy phét trién cia
chimg viém gidng bénh viy nén & mé hinh bénh & chudt (Tonel, G., C.Conrad, et
al."Cutting edge: A critical functional role for IL-23 inpsoriasis." J Immunol 185(10):
5688-91).

G ngudi, da c6 nhidu két qua ching minh cho vai trd0 clia qu4a trinh IL-
23/Th17 trong qua trinh sinh bénh cta cdc bénh viém. IL-17, mét xytokin then chdt
dugc tao ra bdi cac t& bao Thl7, duge biéu hién & mic cao trong nhiéu bénh di ung
va ty mién (Barczyk, A., W.Pierzchala, et al.(2003)."Interleukin-17 in sputum
correlates with airway hyperresponsiveness to methacholine." Respir Med 97(6):
726-33.; Fujino, S., A.Andoh, et al.(2003)."Increased expression of interleukin 17 in
inflammatory bowel disease." Gut 52(1): 65-70.; Lock, C., G.Hermans, et
al.(2002)."Gene-microarray analysis of multiple sclerosis lesions yields new targets
validated in autoimmune encephalomyelitis." Nat Med 8(5): 500-8.; Krueger, J.G.,
S.Fretzin, et al."IL-17Aisessential for cell activationandinflammatory gene circuits in
subjects with psoriasis." J Allergy Clin Immunol 130(1): 145-154 €9.). Hon nita, cac
nghién ctru di truyén & ngudi da cho thdy su lién quan ctia hién tugng da hinh trong
cac gen dbi véi thy thé b mit t& bao Th17, IL-23R va CCRS, v6i kha niing méc phai
bénh IBD, chimg da xo cimg (MS), viém khép dang thip (RA) va bénh vy nén
(Gazouli, M., LPachoula, et al."NOD2/CARDI15, ATG16L1andIL23R gene
polymorphisms vand childhood-onset of Crohn's disease." World J Gastroenterol
16(14): 1753-8. Nunez, C., B.Dema, et al.(2008)."IL23R: a susceptibility locus for

celiac diseaseand multiple sclerosis?" Genes Immun 9(4): 289-93.; Bowes, J. and
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A.Barton "The genetics of psoriatic arthritis: lessons from genome-wide association
studies." Discov Med 10(52): 177-83; Kochi, Y., Y.Okada, et al." A regulatory
variant in CCR6 is associated with rheumatoid arthritis susceptibility." Nat Genet
42(6): 515-9.).

Ustekinumab (Stelara®), mot khang thé don dong khéng p40 phong bé ca IL-
12 va IL-23, duoc chép nhén @& diéu tri cho ngudi bénh trudng thanh (18 tudi hodic
16n hon) méc bénh vay nén dang mang mirc d6 vira phai dén ndng, déy 1a nhiing ing
ctr vién dugc diéu trj bing liéu phép 4nh sang hodc liéu phap tadc ddng qua dudng ndi
hip. Hién nay, cic khang thé don dong chi huéng dich IL-23 d& e ché chon loc hon
nhom phu Th17, cling la sy phat trién vé& mit 1am sang d6i voi viée didu tri bénh vay
nén (Garber K.(201 1).“Psoriasis: from bed to benchandback” Nat Biotech 29, 563—
566), con nhéc dén vai trd quan trong ctia qué trinh Th17 duge kich thich bai IL-23
va RORyt trong bénh niy. Cic két qua tir c4c nghién ciru 1am sang pha II gin day
chimg minh manh mé cho gia thuyét nay, khi ca thu thé khang IL-17 va khang thé trj
liéu khang IL-17 thé hién muc hiéu quéa cao & bénh nhan mic bénh véy nén man tinh
(Papp, K.A., "Brodalumab, an anti-interleukin-17-receptor antibody for Psoriasis." N
Engl J Med 2012 366(13): 1181-9.; Leonardi, C., R.Matheson, et al."Anti-
interleukin-17 monoclonal antibody ixekizumab in chronic plaquepsoriasis.” N Engl
J Med 366(13): 1190-9.). Ngoai ra, cic khéng thé khéng IL-17 con thé hién céc dap
tng lién quan vé& mit 1Am sang trong cac thir nghiém sém & bénh RA va viém mang
mach nho (Hueber, W, Patel, D.D., Dryja, T., Wright, A.M., Koroleva, 1., Bruin, G.,
Antoni, C., Draelos, Z., Gold, M.H., Durez, P., Tak, P.P., Gomez-Reino, J.J., Foster,
C.S., Kim, R.Y., Samson, C.M., Falk, N.S., Chu, D.S., Callanan, D., Nguyen, Q.D.,
Rose, K., Haider, A., Di Padova, F.(2010) Effects of AIN457, a fully human
antibody to interleukin-17A, on psoriasis, rheumatoid arthritis, and uveitis. Sci
Transl Med 2, 5272.).

T4t ca cac bing chimg néu trén ddu ching minh ring su c ché qué trinh
Th17 bing cach diu bién hoat tinh RORyt 14 chién luoc hiéu qua dé didu tri céc

bénh viém qua trung gian mién dich.
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Ban chit ky thuit ciia sing ché
Muc dich cuia séng ché 13 nhim d& xut hop chét c6 hidu qua trong viéc diéu

tri bénh viém qua trung gian mién dich.

Séang ché d& xuit hop chit c6 cong thuc I:

R2 R® R* RS
R! X RS
R® N R
R® Cong thirc I

trong do: _

R! 13 pyrolyl, pyrazolyl, imidazolyl, triazolyl, thiazolyl, pyridyl, pyridyl N-
oxit, pyrazinyl, pyrimidinyl, pyridazyl, piperidinyl, quinazolinyl, xinolinyl,
benzothiazolyl, indazolyl, tetrahydropyranyl, tetrahydrofuranyl, furanyl, phenyl,
oxazolyl, isoxazolyl, thiophenyl, benzoxazolyl, benzimidazolyl, indolyl, thiadiazolyl,
oxadiazolyl hodc quinolinyl; trong d6 pyridyl, pyridyl N-oxit, pyrazinyl, pyrimidinyl,
pyridazyl, piperidinyl, quinazolinyl, xinolinyl, benzothiazolyl, indazolyl, imidazolyl,
phenyl, thiophenyl, benzoxazolyl, benzimidazolyl, .indolyl, quinolinyl, va pyrazolyl
tly ¥ dugc thé bang C(0)Cualkyl, C(O)NHz, C(O)NHCq.zjalkyl, C(O)N(Cq-
2alkyl)z, NHC(O)C-syalkyl, NHSO,Cq-syalkyl, Ca4alkyl, CF3, CH,CF3, Cl, F, -CN,
OCa-salkyl, N(Cqa-salkyl)z, -(CH2)sOCHs, SCa-sjalkyl, OH, CO.H, CO,Cq-salkyl,
C(O)CF3, SO2CF3, OCF3, OCHF2, SO2CH3, SO2NH2, SO:NHC-2)alkyl, SO2N(Cq-
zalkyl)2, C(O)NHSO2CHs, hoic OCHOCH3; va tlty y duge thé bing hai phin tir thé
bd sung ddc 1ap dugce chon tir nhém bao gdm Cl, Cazalkyl, SCHs, OCq-alkyl, CFs,
-CN, va F; va trong d6 triazolyl, oxazolyl, isoxazolyl, pyrolyl, va thiazolyl tuy y
dugc thé béng hai phén tir thé doc 13p duge chon tir nhém bao gébm SO.CHs,
SO2NHz, C(O)NHz, -CN, OCg-zalkyl, (CH2)e-3OCHs, SCHs, CF3, F, Cl, va Cq-
»alkyl; va thiadiazolyl va oxadiazolyl ndy tlly y dugc thé bang Cq.palkyl; va pyridyl,
pyridyl-N-oxit, pyrimidinyl, pyridazyl, va pyrazinyl nay tiy y dugc thé bing ba phin
tir thé b sung doc 14p dugce chon tir nhém bao gdm C(O)NHCq-2jalkyl, C(O)N(Cq.
2alkyl)2, NHC(O)Cq-salkyl, NHSO,C(-4jalkyl, C(O)CF3, SO,CF3;, SO.NHC-jalkyl,
SOzN(C(l-z)alkyl)z, C(O)NHSO2CHs, SO2CHs, SONHz, C(O)NH_, -CN, OCq4alkyl,
(CH2)(2-3OCH;3 (bao gdm -(CH2);0CH3), SCa-alkyl, CF3, F, Cl, va Ca-aalkyl,
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R? 1a triazolyl, pyridyl, pyridyl-N-oxit, pyrazolyl, pyrimidinyl, oxazolyl,
isoxazolyl, azetidin-3-yl, N-axetyl-azetidin-3-yl, N-metylsulfonyl-azetidin-3-yl, N-
Boc-azetidin-3-yl, N-axetyl piperidinyl, 1-H-piperidinyl, N-Boc-piperidinyl, N-C-
salkyl-piperidinyl, thiazolyl, pyridazyl, pyrazinyl, 1-(3-metoxypropyl)-imidazolyl,
thiadiazolyl, oxadiazolyl, hodc imidazolyl; trong d6 imidazolyl nay tiy y dugc thé
bang 1én dén ba phan tir thé bd sung doc 1ap duoc chon tir nhém bao gdm Ca.zalkyl,
SCH3, OCq-alkyl, CF3, -CN, F, va Cl; va pyridyl, pyridyl-N-oxit,pyrimidinyl,
pyridazyl, va pyrazinyl nay tity y dugc thé bing ba phén tir thé bd sung doc lap duoc
chon tr nhém bao gébm SO.CHs, SO:NH,, C(O)NH;, -CN, OCa.zalkyl, (CHz)e-
3»OCHs, SCH3, CFs, F, Cl, hoic Ca-palkyl; va triazolyl, thiazolyl, oxazolyl va
isoxazolyl ndy tlty y duoc thé biang hai phan tir thé doc 1ap dugc chon tir nhém bao
gdm SO,CHj;, SO;NH,, C(O)NHa, -CN, OC-alkyl, (CHz2)-3OCHs, SCH3, CF3, F,
Cl, va Ca-alkyl; va thiadiazolyl va oxadiazolyl tily y dwoc thé bang Cajalkyl; va
pyrazolyl tlty ¥ duoc thé bang ba nhém CHs;

R31a H, OH, OCHj3, hoiic NHy;

R*1a H, hoic F;

R’1a H, Cl, -CN, CF3, SCu4alkyl, OCq4alkyl, OH, Cq-salkyl, N(CH3;)OCHs,
NH(C-4yalkyl), N(Ca-yalkyl)2, hodc 4-hydroxy-piperidinyl;

R 1a phenyl, pyridyl, benzothiophenyl, thiophenyl, pyrimidinyl, pyridazyl,
ho¥c pyrazinyl; trong d6 pyrimidinyl, pyridazyl, ho#ic pyrazinyl ndy tiy y duoc thé
béng CL, F, CH3, SCH3, OCg.4alkyl, -CN, CONH2, SO2NH, hodc SO,CHs; va trong
d6 phenyl hogc pyridyl nay tiy ¥ dugc thé Ién t&i hai 1an bing OCF3, SO2Ca-salkyl,
CF3, CHF2, pyrazolyl, triazolyl, imidazolyl, tetrazolyl, oxazolyl, thiazolyl, C-salkyl,
Cixycloalkyl, OCa4alkyl, N(CHs)2, SO2NH2, SO.NHCH3, SO2N(CH3)2,CONHa,
CONHCH3, CON(CH3)2,Cl, F, -CN, CO:H, OH, CH,OH, NHCOC.»alkyl, COCq-
nalkyl, SCH3, CO2Ca4yalkyl, NH>, NHC(1-2)alkyl, hoic OCH2CF3; trong d6 viéc lya
chon mdi phan tir thé tiy y 13 doc lap; va trong d6 pyrazolyl, triazolyl, imidazolyl,
tetrazolyl, oxazolyl, v thiazolyl tity ¥ dugc thé bing CHs;

R’1a H, Cl, -CN, Cg-4alkyl, OC4alkylCF3;, OCF3, OCHF,, OCH,CH,OC-
salkyl, CF3, SCHs, C(14alkyINA'A2 (bao gdm CH,NA!A2?), CH,0C-3)alkyINAIA2,
NA!A?2, C(O)NA!A?, CH,NHC3)alkyINA'A2,CH,N(CH3)C3)alkyINA'A2ZNHC -



19882

3)alkyINA!A?, N(CH3)Cp4alkyINA'AZ, OCp-4alkyINA'A2, OCu4alkyl, OCH,-(1-
metyl)-imidazol-2-yl, phenyl, thiophenyl, furyl, pyrazolyl, imidazolyl, pyridyl,
pyridazyl, pyrazinyl, hodc pyrimidinyl; trong d6 phenyl, thiophenyl, furyl, pyrazolyl,
imidazolyl, pyridyl, pyridazyl, pyrazinyl, va pyrimidinyl tity y dugc thé bing lén dén
ba phén tir thé doc 1ap dugc chon tir nhém bao gdm F, Cl, CHs, CFs, va OCHs;

A'1a H, hoic Ca-salkyl;

A? 1a H, Caualkyl, Cu4alkylOCuspalkyl, CasalkylOH, C(O)Cq-salkyl,
hodc OCq-salkyl; hoic Al va A% cé thé ciing véi nito ma ching gin vao dé tao thanh

vong duge chon tir nhém bao gdm:

/S y-Ro - R DO '
| F
-E-N Ra F F
a0 D 4 1 0 1

| ;N y— N-Rp, §-N/_\N—Rb
0] 0] \_ﬁ
7\
N N-Rp N NR,
~— NH N e
CF3 o z,va éN\_/N Rb;

Rala H, OC.4alkyl, CH,OH, NH(CH3), N(CH3),, NH2, CH3, F, CF3, SO,CHs,
hoac OH;

Ry 1a H, COC(CHs)3, Ca-ajalkyl, C(O)Cawalkyl, SO2C-4yalkyl, CH.CH,CF3,
CHxCF3, CHa-xyclopropyl, phenyl, CHz-phenyl, hodc Cg.6xycloalkyl;

R%1a H, Cusalkyl (bao gdm CHs), OCqa-3jalkyl, (bao gdbm OCH;) CFs, NHa,
NHCH3, -CN, hodc F;

R°1a H, hoic F;
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va mudi duge dung cta no;

véi diu kién 13 hop chét (4-clo-2-metoxy-3-(4-(triflometyl)benzyl)quinolin-6-
yDbis(1,2,5-trimetyl-1H-imidazol-4-yl)metanol, N-(2-((3-(4-(1H-pyrazol-1-
yDbenzyl)-6-((4-clophenyl)(hydroxy)(1-metyl-1H-imidazol-5-yl)metyl)-4-
hydroxyquinolin-2-yl)oxy)etyl)axetamit va hop chét (3-(4-(1H-pyrazol-1-yl)benzyl)-
4-clo-2-(4-metylpiperazin-1-yl)quinolin-6-y1)(1-metyl-1H-imidazol-5-y1)(6-
(triflometyl)pyridin-3-yl)metanol duoc loai trir.

Séng ché con dé xudt dugc phim chira hop chit néu trén va chét mang dugc
dung; va quy trinh bao ché dugc phim nay bao gdm budc tron hop chét néu trén véi
chét mang dugc dung.

M3 ta chi tiét sing ché

Sang ché dé cap dén hop chit c6 cong thirc L.

R R RERS
R? X R®
R? N" R
R® Cong thic I

trong do:

R! 13 pyrolyl, pyrazolyl, imidazolyl, triazolyl, thiazolyl, pyridyl, pyridyl N-
oxit, pyrazinyl, pyrimidinyl, pyridazyl, piperidinyl, quinazolinyl, xinolinyl,
benzothiazolyl, indazolyl, tetrahydropyranyl, tetrahydrofuranyl, furanyl, phenyl,
oxazolyl, isoxazolyl, thiophenyl, benzoxazolyl, benzimidazolyl, indolyl, thiadiazolyl,
oxadiazolyl hodc quinolinyl; trong d6 pyridyl, pyridyl N-oxit, pyrazinyl, pyrimidinyl,
pyridazyl, piperidinyl, quinazolinyl, xinolinyl, benzothiazolyl, indazolyl, imidazolyl,
phenyl, thiophenyl, benzoxazolyl, benzimidazolyl, indolyl, quinolinyl, va pyrazolyl
ty ¥ dugc thé bing C(O)Caualkyl, C(O)NH,, C(O)NHC-zjalkyl, C(O)N(Cq-
2jalkyl)2, NHC(0)Cq-alkyl, NHSO2C-4jalkyl, Ca-4alkyl, CF3, CH,CF3, Cl, F, -CN,
OCa-alkyl, N(Ca-salkyl),, -(CH2)sOCHs, SCa-galkyl, OH, CO;H, CO,Cq-salkyl,
C(O)CF3, SO2CF3, OCF3, OCHF2, SO2CH3, SO2NH,, SO2NHC1-2)alkyl, SO2N(Cq-
2alkyl)2, C(O)NHSO,CH;, hoic OCH;OCH3; va tity ¥ duge thé bing 1én dén hai
phan tir thé b sung ddc 14p dwgc chon tir nhém bao gdm Cl, Cq-2jalkyl, SCHs, OC(.
nalkyl, CFs3, -CN, va F; va trong d6 triazolyl, oxazolyl, isoxazolyl, pyrolyl, va
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thiazolyl ndy tlly ¥ dwgc thé bing 1én dén hai phn tir thé doc 14p dugc chon tir nhém
bao gdm SO,CHs, SONH;, C(O)NH;, -CN, OCq.-2jalkyl, (CH2)@-30CHs, SCHs, CFs,
F, Cl, va Caaalkyl; va thiadiazolyl va oxadiazolyl ndy tiy y duoc thé bing Ca-
yalkyl; va pyridyl, pyridyl-N-oxit, pyrimidinyl, pyridazyl, va pyrazinyl tiy y dugc
thé bang 1én dén ba phdn tir thé bd sung doc 1ap dugc chon tir nhém bao gdm
C(O)NHCq-zalkyl, C(O)N(Ca-alkyl), NHC(O)Cawalkyl, NHSO2C-salkyl,
C(O)CFs3, SO2CF3, SO2NHC(-2)alkyl, SO2N(Ca-2)alkyl),, C(O)NHSO2CH3, SO,CHs,
SO:NH, C(O)NHz, -CN, OCqupalkyl, (CH2)@-30CH; (bao gdm -(CH2);0OCH3),
SCa-alkyl, CF3, F, Cl, va Caalkyl;

R? 1a triazolyl, pyridyl, pyridyl-N-oxit, pyrazolyl, pyrimidinyl, oxazolyl,
isoxazolyl, azetidin-3-yl, N-axetyl-azetidin-3-yl, N-metylsulfonyl-azetidin-3-yl, N-
Boc-azetidin-3-yl, N-axetyl piperidinyl, 1-H-piperidinyl, N-Boc-piperidinyl, N-C.
nalkyl-piperidinyl, thiazolyl, pyridazyl, pyrazinyl, 1-(3-metoxypropyl)-imidazolyl,
thiadiazolyl, oxadiazolyl, hodc imidazolyl; trong d6 imidazolyl nay tiy y duoc thé
bang 1én dén ba phén tir thé bd sung doc 1p dugc chon tir nhém bao gdm Ca-alkyl,
SCHs, OCa-jalkyl, CFs3, -CN, F, va Cl; va pyridyl, pyridyl-N-oxit,pyrimidinyl,
pyridazyl, va pyrazinyl ndy tity ¥ dugc thé bang 1én dén ba phén tir thé bd sung doc
lap dugc chon tir nhom bao gém SO2CH3, SO2NH2, C(O)NHz, -CN, OCq-2alkyl,
(CH2)(23OCHs, SCH3, CF3, F, Cl, hoic Cajalkyl; va triazolyl, thiazolyl, oxazolyl
va isoxazolyl ndy tlly y dugc thé bing 1én dén hai phin tir thé doc 1ap duoc chon tir
nhém bao gébm SO:CH3;, SONH;, C(O)NH, -CN, OCg.alkyl, (CH2)(2-3)0CHs,
SCH;3, CFs, F, Cl, va Ca.alkyl; va thiadiazolyl va oxadiazolyl tity y dugc thé bing
Ca-jalkyl; va pyrazolyl thy y dugc thé bing 1én dén ba nhém CHs;

R?1a H, OH, OCHj3, hoic NHy;

R*1a H, hoic F;

R’1a H, Cl, -CN, CF3, SCa4alkyl, OCsalkyl, OH, Cq-salkyl, N(CH3)OCHs,
NH(C-alkyl), N(Ca4alkyl)2, hodc 4-hydroxy-piperidinyl;

R 1a phenyl, pyridyl, benzothiophenyl, thiophenyl, pyrimidinyl, pyridazyl,
ho3c pyrazinyl; trong d6 pyrimidinyl, pyridazyl, hoic pyrazinyl niy tiy ¥ dugc thé
bang Cl, F, CHs, SCH3, OCg-salkyl, -CN, CONH>, SO,NH>, hodc SO,CHj; va trong
d6 phenyl ho#c pyridyl ny tly y dugc thélén dén hai 1an bing OCF3, SO2Caalkyl,
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CF3, CHF», pyrazolyl, triazolyl, imidazolyl, tetrazolyl, oxazolyl, thiazolyl, Cg-alkyl,
Cixycloalkyl, OCa4alkyl, N(CHs)2, SO2NH2, SO.NHCH3, SO2N(CH3)2,CONH_,
CONHCH3, CON(CHs),ClL, F, -CN, CO.H, OH, CH20H, NHCOC-2jalkyl, COC-
yalkyl, SCH3, CO2C4jyalkyl, NH,, NHCq-2)alkyl, hoic OCH>CF3; trong d6 viéc lya
chon mdi phin tir thé tity y 13 ddc 1ap; va trong d6 pyrazolyl, triazolyl, imidazolyl,
tetrazolyl, oxazolyl, va thiazolyl nay tiry v duoc thé bing CH;

R71a H, Cl, -CN, Cq-salkyl, OCu4alkylCF3, OCF3, OCHF,, OCH,CH,OC-
nalkyl, CF3, SCHs, Cq-4alkyINA'A2? (bao gdbm CH2NA'A2?), CH0C23)alkyINAIA2,
NA!A?, C(O)NA!A?, CHNHC 2-3)alkyINAA2 CH,N(CH3)C(2-3)alkyINA'A2,NHC »-
3alkyINA!A?, N(CH3)Cp4alkyINA'A2, OC-s)alkyINAIAZ OC.salkyl, OCH,-(1-
metyl)-imidazol-2-yl, phenyl, thiophenyl, furyl, pyrazolyl, imidazolyl, pyridyl,
pyridazyl, pyrazinyl, hodc pyrimidinyl; trong d6 phenyl, thiophenyl, furyl, pyrazolyl,
imidazolyl, pyridyl, pyridazyl, pyrazinyl, va pyrimidinyl ndy tily y duoc thé bing 1én
dén ba phin tir thé doc 14p duoc chon tir nhém bao gdm F, Cl, CH3, CF3, va OCHj;

A'l1a H, hoic Cg-salkyl;

A?1a H, Caupalkyl, Ca4alkylOC4alkyl, Ca-4alkylOH, C(O)Casalkyl, hoic
OCq-salkyl; hodc Al vid A2¢6 thé cling véi nito ma ching gin vio tao ra vong duoc

chon tir nhém bao gdm:
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4N N-R, N N-R, -§-N/—\N Rp

L

b b

Ry T \_gr
NH 3N N-
Fy d 2 N N-R,

s ,va __/

Rala H, OC-salkyl, CH2OH, NH(CHs), N(CHs)2, NH,, CH;3, F, CF3, SO2CHs,
hoic OH;

Rpla H, CO.C(CHs)3, Caalkyl, C(O)Casalkyl, SO2C(-4yalkyl, CH,CH>CF3,
CH:CF3, CHz-xyclopropyl, phenyl, CHz-phenyl, hodc Ca.sjxycloalkyl;

R¥1a H, Cqsjalkyl (bao gdm CHs), OCq-3jalkyl, (bao gdm OCH3) CF3, NHa,
NHCH3, -CN, hoic F;

R°1a H, hoic F;
va muoi dugc dung cia nd;

véi didu kién 13 hop chit (4-clo-2-metoxy-3-(4-(triflometyl)benzyl)quinolin-6-
yDbis(1,2,5-trimetyl-1H-imidazol-4-yl)metanol, hop chétN-(2-((3-(4-(1H-pyrazol-1-
yDbenzyl)-6-((4-clophenyl)(hydroxy)(1-metyl-1H-imidazol-5-yl)metyl)-4-
hydroxyquinolin-2-yl)oxy)etyl)axetamit va hop chét (3-(4-(1H-pyrazol-1-yl)benzyl)-
4-clo-2-(4-metylpiperazin-1-yl)quinolin-6-y1)(1-metyl-1H-imidazol-5-y1)(6-
(triflometyl)pyridin-3-yl)metanol dugc loai trir khoi phuong 4n nay.

Theo phuong 4n khic ciia sang ché:

R!1a pyrolyl, pyrazolyl, imidazolyl, triazolyl, thiazolyl, pyridyl, pyridyl N-
oxit, pyrazinyl, pyrimidinyl, pyridazyl, piperidinyl, tetrahydropyranyl, phenyl,
oxazolyl, isoxazolyl, thiophenyl, benszazolyl, hogdc quinolinyl; trong d6 piperidinyl,
imidazolyl, phenyl, thiophenyl, benzoxazolyl, pyrazolyl, pyridyl, pyridyl N-oxit,
pyrazinyl, pyrimidinyl, pyridazyl, hodc quinolinyl tiy y dugc thé bing C(O)Cq.
salkyl, C(O)NH,, Ca-alkyl, CF3, CH2CF3, Cl, F, -CN, OC-4jalkyl, N(Cq-salkyl),, -
(CH2)30CH3, SCg-alkyl, OH, CO:H, CO:Cqalkyl, OCF3, OCHF;, SO,CHj,
SO2NH>, hoic OCH20CH3; va tity y dwoc thé bing 1én dén hai phén tir thé bd sung
doc 18p dugc chon tir nhém bao gdm Cl, Cg-alkyl (bao gdbm CHs), SCH3, OCq.
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»alkyl (bao gdbm OCHj), CF3, -CN, va F; va trong d6 triazolyl, oxazolyl, isoxazolyl,
pyrolyl, va thiazolyl nay tily y duoc thé bing 1én dén hai phin tir thé doc lap dugc
chon tir nhém bao gdm SO,CH;, SO;NH2, C(O)NHa, -CN, OCa-zalkyl, (CHz)e-
3OCHs, SCH3, CF3, F, Cl, va Caaalkyl (bao gdm CHs); va pyridyl, va pyridyl-N-
oxit tity y dugc thé bing 1én dn ba phin tir thé bd sung doc 1ap duoc chon tir nhém
bao gdm SO2CH;3, SO;NH;, C(O)NH,, -CN, OCqalkyl, (CH2)@-30CH3 (bao gdm -
(CH2)s0CH3), SCa-sjalkyl, CFs, F, Cl, va Ca4alkyl;

R?1a 1-metyl triazolyl, pyridyl, pyridyl-N-oxit, 1-metyl pyrazolyl, pyrimidinyl,
oxazolyl, isoxazolyl, N-axetyl-azetidin-3-yl, N-metylsulfonyl-azetidin-3-yl, N-Boc-
azetidin-3-yl, N-axetyl piperidinyl, 1-H-piperidinyl, N-Boc-piperidinyl, N-C-
yalkyl-piperidinyl (bao gdém N-Cqjalkyl-piperidinyl), thiazolyl, pyridazyl,
pyrazinyl, 1-(3-metoxypropyl)-imidazolyl, hodc 1-Cq-zjalkyl imidazolyl; trong d6 1-
Ca-»alkyl imidazolyl nay tily y duoc thé bing 1én dén hai phin tir thé bd sung doc
lap dugc chon tir nhém bao gdm C-zalkyl (bao gdbm CH3), SCH3, OCq.2alkyl, CF3,
-CN, F, va CI; va pyridyl, va pyridyl-N-oxitndy tlly y dugc thé bing 1én dén ba phin
tir thé bd sung doc 1ap duge chon tir nhém bao gdm SO2CHs, SO:NH,, C(O)NH, -
CN, OCq-alkyl (bao gdm OCH3), (CHz)@-30CHs, SCHs, CFs, F, Cl, va Ca-2jalkyl
(bao gdbm CH3); va thiazolyl, oxazolyl va isoxazolyl nay tiy y dugc thé bing 1én dén
hai phan tir thé ddc 14p duoc chon tir nhém bao gdm SO.CHs, SONH,, C(O)NH, -
CN, OC-2alkyl, (CH2)-3OCH3, SCH;, CF3, F, Cl, va Cq.2jalkyl (bao gdbm CHz); va
1-metyl pyrazolyl tity ¥ dugc thé bing 1én dén hai nhém CH; b6 sung;

R31a H, OH, OCHj3, hoic NHa;

R*1aH, hoic F;

R’1a H, Cl, -CN, CF3, SCqalkyl, OCqsalkyl, OH, Cq-4alkyl, N(CH3)OCHj,
NH(Cq-syalkyl), N(Ca4jalkyl)z2, hodc 4-hydroxy-piperidinyl;

RS 12 phenyl, pyridyl, benzothiophenyl, thiophenyl, pyrimidinyl, pyridazyl,
hodic pyrazinyl; trong d6 phenyl hogc pyridyl tily y dugc thé bing OCF3, SO2C(.
salkyl (bao gdm SO»CH3), CFs, CHF,, pyrazolyl, triazolyl, imidazolyl, tetrazolyl,
oxazolyl, thiazolyl, Cq-salkyl (bao gdm CHs), Cg-axycloalkyl, OCq.4alkyl(bao gdm
OCHs;), N(CHs3),, SO;NH;, SO;NHCH3 SO>N(CHsz);,CONH,;, CONHCH:j5,
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CON(CH3)2,Cl, F,—CN, CO;H, OH, CH,OH, NHCOCgzpalkyl (bao gdm
NHCOCH3), COC-2alkyl (bao gdm COCH3), hoic SCHs;

R71a H, Cl, -CN, Caualkyl, OCg-4alkylCF3, OCH,CH,OC-4jalkyl, CF3,
SCH;, CH:NA'AZ, CH,OC(3jalkyINAIAZ, NA!A2, C(O)NA'!A2, N(CH;)Ce.
»alkyINA'AZ OCp.4alkyINA'A2, OCq-salkyl, OCH,-(1-metyl)-imidazol-2-yl, furyl,
pyrazolyl, imidazolyl, pyridyl, pyridazyl, pyrazinyl, hoic pyrimidinyl; trong d6
imidazolyl ho3c pyrazolyl tity y duoc thé bing mot nhém CHa;

A'l1a H, hoic Cq-salkyl;

A?1a H, Caayalkyl, Ca4alkylOCa4alkyl, CaalkylOH, C(O)Cawalkyl, hoic
OCq-alkyl; hogc A! va A2cé thé cling véi nito ma chiing gén vao tao ra vong dugce

chon tlr nhém bao gdm:

YOELe P
%N\EAl ;j NngH,-g-Nq, N>R, §N<>< N?’-g-ncf

Ra 1a H, OC(4yalkyl, CH,OH, NH(CH3), N(CHs)2, NHz, CHj, F, holic OH;

Ry 12 H, COC(CH3)s, Cuupalkyl, C(O)Capalkyl (bao gdm C(O)CHs),
SO2Ca4alkyl, CH,CH2CF3, CH2CF3, CHz-xyclopropyl, phenyl, CHz-phenyl, hodc
Ca-exycloalkyl;

R®1a H, CH3, OCHj3, hoic F;

R%1a H, hoic F;
va mudi duoc dung cuta no;
v6i diéu kién 13 hop chét (4-clo-2-metoxy-3-(4-(triﬂometyl)benzyl)qufno1in—6-
yDbis(1,2,5-trimetyl-1H-imidazol-4-yl)metanol, hop chit N-(2-((3-(4-(1H-pyrazol-1-
yl)benzyl)-6-((4-clophenyl)(hydroxy)(1-metyl-1H-imidazol-5-yl)metyl)-4-
hydroxyquinolin-2-yl)oxy)etyl)axetamit va hop chét (3-(4-(1H-pyrazol-1-yl)benzyl)-

-13-



19882

4-clo-2-(4-metylpiperazin-1-yl)quinolin-6-y1)(1-metyl-1H-imidazol-5-y1)(6-
(triflometyl)pyridin-3-yl)metanol dugc loai trir khoi phuong an nay.

Theo phuong 4n khéc ciia sang ché:

R! 14 pyrolyl, pyrazolyl, imidazolyl, triazolyl, thiazolyl, pyridyl, pyridyl N-
oxit, pyrazinyl, pyrimidinyl, pyridazyl, piperidinyl, tetrahydropyranyl, phenyl,
oxazolyl, isoxazolyl, thiophenyl, benzoxazolyl, hodc quinolinyl; trong d6 piperidinyl,
pyridyl, pyridyl N-oxit, imidazolyl, phenyl, thiophenyl, benzoxazolyl, va pyrazolyl
tiry ¥ duoc thé bing C(0)Caualkyl (bao gdm C(0)CHs), C(O)NHz, Caalkyl (bao
gdm CHs, va CH,CH3), CF3, CHoCF3, Cl, F, -CN, OCq.salkyl (bao gdm OCHa),
N(Cq-salkyl)2 (bao gdm N(CHs),), -(CHz);0CH3, SCaalkyl (bao gdm SCH3), OH,
CO2H, CO2Cq4alkyl (bao gdm CO2C(CHs)s), OCF3, OCHF,, SO.CHs, SO.NH,,
hoic OCH20CHs; va tity y duge thé bing 1én dén hai phin tir thé bd sung doc 1ap
dugc chon tir nhém bao g6m Cl, OCHs, va CHs; va trong d6 triazolyl, oxazolyl,
isoxazolyl, va thiazolyl tity ¥ duoc thé bang mot hodic hai nhém CHs;

R? 1a l-metyl triazolyl, pyridyl, pyridyl-N-oxit, l-metyl pyrazolyl,
pyrimidinyl, pyrazinyl, oxazolyl, isoxazolyl, N-axetyl-azetidin-3-yl, N-
metylsulfonyl-azetidin-3-yl, N-Boc-azetidin-3-yl, N-axetyl piperidinyl, 1-H-
piperidinyl, N-Boc-piperidinyl, N-Cq-2jalkyl-piperidinyl, thiazolyl, pyridazyl, 1-(3-
metoxypropyl)-imidazolyl, hoigc 1-Ca-alkyl imidazolyl; trong d6 1-Cu-alkyl
imidazolyl nay tiy y duoc thé bing 1én d&n hai nhém CH3 bd sung, hoic mot phén tir
thé dugc chon tir nhém bao gdm SCHs, va Cl; va pyridyl, va pyridyl-N-oxit nay tiy
y dugc thé biang 1én dén hai phin tir thé doc l4p duoc chon tir nhém bao gbm
SO2CHs, SO2NH2, C(O)NHo>, -CN, OCHz, CF3, Cl, va CH3; va thiazolyl, oxazolyl va
isoxazolyl ndy tlly ¥ dugc thé bing 1én dn hai nhém CHs; va 1-metyl pyrazolyl tuy
¥ dugc thé bang 1én dén hai nhém CH; bd sung;

R3 1a H, OH, OCHjs, hoic NHy;

R*1a H, hoic F;

R’ 1a H, Cl, -CN, CF3, SCaualkyl(bao gdm SCH3), OCalkyl, (bao gdm
OCqasjalkyl) OH, Caupalkyl, N(CH3)OCHs;, NH(Ca4alkyl) (bao gdm NH(Cg.
2alkyl)),N(Cq-salkyl), (bao gdm N(Cq-2alkyl)z), hodc 4-hydroxy-piperidinyl;

-14-



19882

RS 13 phenyl, pyridyl, benzothiophenyl, thiophenyl, pyrimidinyl, pyridazyl,
hodc pyrazinyl; trong d6 phenyl hoic pyridyl ndy tiy y dugc thé bing OCEF;,
SO2CH3, CF3, CHF>, pyrazolyl, triazolyl, imidazolyl, tetrazolyl, oxazolyl, thiazolyl,
CHs, OCHs;, N(CHs), SO:NH;, CONH., Cl, F, -CN, CO.H, OH, CH.OH,
NHCOCH3, hodac COCHGg;

R’ 1a H, Cl, -CN, Caualkyl, OCu4alkylCF; (bao gébm OCH,CF3),
OCH2CH20C4alkyl (bao gdbm OCH,CH,OCH3), CF3, SCH3, NA!AZ C(O)NA!A?2
(bao gdm C(O)NHCH;), N(CH3)CuyalkyINA!A? (bao gdm N(CH3)CH2CH2NA!A2),
OC4alkyINA!A? (bao gdbm OCH,CH2NA'A2), OCq.4alkyl (bao gdbm OCq.3jalkyl),
OCHz-(1-metyl)-imidazol-2-yl, imidazolyl, furyl, pyrazolyl, pyridyl, hodc
pyrimidinyl; trong d6 imidazolyl hoic pyrazolyl tity y dugc thé bing m6t nhém CHs;

A'1a H, hodc Cawalkyl;

A? 1a H, Cg.salkyl, CaayalkylOCa-salkyl, Ca-4alkylOH, C(O)Cq-alkyl (bao
gdm C(0)Ca-palkyl), hodc OC4alkyl (bao gdm OCHs); hodic Al va A2c6 thé cing

v6i nito ma chiing gén vao tao ra vong dugc chon tir nhém bao gdm:

-§—N/_\o $- N-Ry
" ,va

b

Ra1a H, F, OCg-4alkyl (bao gdm OCH;), hojic OH;

Ry 13 Cqsalkyl (bao gdm CHs), C(O)CHs, hojic phenyl;

R? 14 H, CH3, OCH3, hoic F;

R°1a H, hoic F;
va mudi duge dung ctia no;
v6i diéu kién 1a hop chit (4-clo-2-metoxy-3-(4-(triflometyl)benzyl)quinolin-6-
yl)bis(1,2,5-trimetyl-1H-imidazol-4-yl)metanol, hop ch&tN-(2-((3-(4-(1H-pyrazol-1-
ylbenzyl)-6-((4-clophenyl)(hydroxy)(1-metyl-1H-imidazol-5-yl)metyl)-4-
hydroxyquinolin-2-yl)oxy)etyl)axetamit va hop chét (3-(4-(1H-pyrazol-1-yl)benzyl)-
4-clo-2-(4-metylpiperazin-1-yl)quinolin-6-yl)(1-metyl-1H-imidazol-5-y1)(6-
(triflometyl)pyridin-3-yl) metanol dugc loai trir khoi phuong an nay.
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Theo phuong 4n khic clia sang ché:

R! 1a pyrolyl, pyrazolyl, imidazolyl, triazolyl, thiazolyl, pyridyl, pyridyl N-
oxit, pyrazinyl, pyrimidinyl, pyridazyl, piperidinyl, tetrahydropyranyl, phenyl,
oxazolyl, isoxazolyl, thiophenyl, benzoxazolyl, hodc quinolinyl; trong &6 piperidinyl,
pyridyl, pyridyl N-oxit, imidazolyl, phenyl, thiophenyl, benzoxazolyl, va pyrazolyl
ndy tlly y dwoc thé bing SO.CHs, C(O)CH3, C(O)NHz, CHs, CH,CHs, CF3, Cl, F, -
CN, OCHs;, N(CHs), -(CH2)sOCHs, SCH3, OH, CO;H, CO.C(CHs);, hoic
OCH,OCHs; va tity ¥ dugc thé bing 1én dén hai phin tir thé bd sung doc 14p dugc
chon tir nhém bao gém Cl, OCHj3, va CHs; va trong d6 triazolyl, oxazolyl, isoxazolyl,

va thiazolyl tlly y dugc thé bing mot hodc hai nhém CHs;

R? 14 1-metyl-1,2,3-triazolyl, pyridyl, pyridyl-N-oxit, 1-metyl pyrazol-4-yl,
pyrimidin-5-yl, pyridazyl, pyrazin-2-yl, isoxazolyl, N-axetyl-azetidin-3-yl, N-
metylsulfonyl-azetidin-3-yl, N-Boc-azetidin-3-yl, N-axetyl piperidinyl, 1-H-
piperidinyl, N-Boc-piperidinyl, N-Cq.alkyl-piperidinyl, thiazol-5-yl, 1-(3-
metoxypropyl)-imidazol-5-yl, hoic 1-C(1-2)élkyl imidazol-5-yl (bao gdm 1-etyl
imidazol-5-yl va 1-metyl imidazol-5-yl); trong d6 1-Cq-zalkyl imidazol-5-yl (bao
gdm 1-metyl imidazol-5-yl)tity ¥ dugc thé bang 1én dén nhém CH; bd sung, hoic
mot phan ttr thé duge chon tir nhém bao gdm SCH;, va Cl; va pyridyl, va pyridyl-N-
oxit ity y dugc thé b&ng 1én dén hai phé‘m tr thé doc 1ap dugc chon tir nhém bao g6m
C(O)NH_, -CN, OCHj3, CF3, Cl, va CHs; va thiazol-5-yl, va isoxazolyl ndy tly y
dugc thé bing lén dén hai nhém CHs; va 1-metyl pyrazol-4-yltly y dugc thé bing
1én dén hai nhém CH; bd sung;

R3 1a H, OH, OCH3, hodc NHy;

R*1a H, hoic F;

R® 14 H, CI, -CN, CFs, SCHs, OCg3jalkyl (bao gdm OCHs), OH, C-alkyl
(bao gdm CHj;), N(CH3)OCHs3, NH(Cq-2alkyl), N(Ca-2jalkyl)2, hodc 4-hydroxy-
piperidinyl,

R® 1a pyridyl, phenyl, benzothiophenyl, hodc thiophenyl; trong d6 pyridyl
hogc phenyl tity y dugc thé bing OCFs, SO,CHs, CF3, CHF,, imidazol-1-yl, pyrazol-
1-yl, 1,2,4-triazol-1-yl, CHs, OCHj3, Cl, F, hoic -CN;
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R’1a H, Cl, -CN, Caualkyl (bao gém Ca-3yalkyl), OCH,CF3;, OCH,CH,OCHj,
CF3, SCH3, NA'A%, C(O)NHCH3, N(CH3)CH,CH;NA!A2, OCH,CH,NA!A2 OC.
yalkyl, OCH2~(1-metyl)-imidazol-2-yl, imidazol-2-yl, fur-2-yl, pyrazol-4-yl, pyrid-3-
yl, hodc pyrimidin-5-yl; trong d6 imidazolyl hoic pyrazolyl tity y dugc thé bing mot
nhom CHs;

A'1a H, hodc Caualkyl;

A? 1a H, Caupalkyl, CqalkylOCaualkyl, CualkylOH, C(0)Ca-z)alkyl,
hosic OCH3; hoic A! va A?c6 thé cling v6i nito ma chung gén vio tao ra vong duogc

chon tir nhém bao gom:

-4-N -§-N/\|
O;;l , g// NH,’§'NC|’-§-NQ, -§-Ni>—Ra,'§'N<><::’

-§-N/_\o 4N N-R,
— ,va \_/

Rala H, F, OCHs, hoic OH;

Ry 14 CH3, hodc phenyl;

R?1a H, CHs, OCH3, hoic F;

R°1a H, hoic F;
va mudi duge dung cua no;
v6i didu kién 13 hop chit (4-clo-2-metoxy-3-(4-(triflometyl)benzyl)quinolin-6-
yDbis(1,2,5-trimetyl-1H-imidazol-4-yl)metanol, hgp chét N-(2-((3-(4-(1H-pyrazol-1-
yDbenzyl)-6-((4-clophenyl)(hydroxy)(1-metyl-1H-imidazol-5-yl)metyl)-4-
hydroxyquinolin-2-yl)oxy)etyl)axetamit va hop chit (3-(4-(1H-pyrazol-1-yl)benzyl)-
4-clo-2-(4-metylpiperazin-1-yl)quinolin-6-y1)(1-metyl-1H-imidazol-5-y1)(6-
(triflometyl)pyridin-3-yl) metanol dugc loai trir khoi phuong 4n nay.

Theo phwong 4n khic clia séng ché

R! 12 imidazolyl, pyrimidinyl, triazolyl, tetrahydropyranyl, thiazolyl, pyridyl,
piperidinyl, phenyl, hodc oxazolyl; trong dé piperidinyl, pyridyl, imidazolyl, va
phenyl ndy tity ¥ dugc thé bing SO,CHs, C(O)CHs, CHs, CFs, Cl, F, -CN, OCHs, -
CF3, hodc N(CHs)y; va tly ¥ duge thé bing mot nhém bd sung doc 1ap duoc chon tir
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Cl, OCHs3, va CHj; va trong do triazolyl, oxazolyl, va thiazolyl tiy y dugc thé b%mg
mdt hodc hai nhém CHs;

R? 13 1-metyl-1,2-3triazol-5-yl, pyrid-3-yl, 1-metyl pyrazol-4-yl, thiazol-5-yl,
N-axetyl-piperidin-4-yl,N-axetyl-azetidin-3-yl, N-metylsulfonyl-azetidin-3-yl, N-
Boc-azetidin-3-yl, 1,2-dimetyl imidazol-5-yl hodc 1-metyl imidazol-5-yl;

R? 1a OH, hoic NHy;

R*1aH;

R’ 1aH, Cl, -CN, CF3;, CHs, OH, N(CH3)OCHj3, hoic OCHs;

R® 1a pyridyl, phenyl, benzothiophenyl, hoic thiophenyl; trong d6 pyridyl
hodc phenyl tly y dugc thé bing pyrazol-1-yl, 1,2,4-triazol-1-yl, CF3, OCHa,
SO,CHs, Cl, F, hoic -CN;

R’ 1a Cl, -CN, CF3, Casalkyl, NA!A2, C(O)NHCH;, OCH,CH,OCH3, 1-
metyl imidazol-2-yl, 1-metyl pyrazol-4-yl, hodc OCq-2alkyl;

A' 1a Caojalkyl;
A? 1 Cpalkyl, CHCH,OCH3, hogc OCHj; hoic Al va A2 c6 thé cing véi

nito ma chiing gén vio tao ra vong dugc chon tr nhém bao gbm:

F

-§-Ni>—Ra’ -§—N:><F ’-g-r\(j’ w -§-N®O;

Rala OH, OCHs, F, hodc H;

R®1a H, CH3, OCH3, hoic F;

R°1aH;
va mudi dugce dung cia né.

Theo phuong 4n khic ctia sang ché

R! 1a imidazolyl, triazolyl, thiazolyl, pyridyl, piperidinyl, phenyl, hoic
oxazolyl; trong d6 piperidinyl, pyridyl, imidazolyl, va phenyl ty ¥ dugc thé bing
C(O)CHs3, CH;s, CF3, Cl, F, -CN, OCHs, hodc N(CHs); va tily ¥ dugc thé bing mot

nhém bd sung doc 1ap dugc chon tir Cl, OCHs, va CHs; va trong d6 triazolyl,
oxazolyl, va thiazolyl tity ¥ dugc thé bing mot hodc hai nhém CH;
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R? 1a 1-metyl-1,2,3-triazol-5-yl, pyrid-3-yl, 1-metyl pyrazol-4-yl, thiazol-5-yl,
N-axetyl-piperidin-4-yl, 1,2-dimetyl imidazol-5-yl, hodc 1-metyl imidazol-5-yl;

R3 1a OH;

R*1aH;

R’1a H, Cl, -CN, CF3, CHs, hoic OCHs;

R® 12 phenyl, thiophen-2-yl, hodc benzothiophen-2-yl; trong d6 phenyl tiy y
dugc thé bing pyrazol-1-yl, 1,2,4-triazol-1-yl, OCHs, SO2CHs, Cl, F, CF3, hojc -CN;

R’1a Cl, -CN, CHs, NA!A?, C(O)NHCH3, hoic OCqjalkyl;

Al1a Cupalkyl;

A? 1a Cq.zalkyl, hoc OCHs; hodc Al va A?cé thé ciing véi nito ma ching

gan vao tao ra vong ma vong nay la:

N>

R® 1a H, CH;, OCHj3, hoic F;

R°la H;
va mudi dugc dung cda no.

Theo phuong 4n khic ciia sang ché:

R! 1a pyrolyl, pyrazolyl, imidazolyl, triazolyl, thiazolyl, pyridyl, pyridyl N-
oxit, pyrazinyl, pyrimidinyl, pyridazyl, piperidinyl, quinazolinyl, xinolinyl,
benzothiazolyl, indazolyl, tetrahydropyranyl, tetrahydrofuranyl, furanyl, phenyl,
oxazolyl, isoxazolyl, thiophenyl, benzoxazolyl, benzimidazolyl, indolyl, thiadiazolyl,
oxadiazolyl hodc quinolinyl; trong d6 pyridyl, pyridyl N-oxit, pyrazinyl, pyrimidinyl,
pyridazyl, piperidinyl, quinazolinyl, xinolinyl, benzothiazolyl, indazolyl, imidazolyl,
phenyl, thiophenyl, benzoxazolyl, benzimidazolyl, indolyl, quinolinyl, va pyrazolyl
tly ¥ dugc thé bing C(0)Cqalkyl, C(O)NHz, C(O)NHCazjalkyl, C(O)N(Cg.
2alkyl)2, NHC(O)Cq-gjalkyl, NHSO2C(-alkyl, Ca-4alkyl, CF3, CH.CF3, Cl, F, -CN,
OCaalkyl, N(Ca-alkyl)2, -(CH2);0CHs, SCaalkyl, OH, CO2H, CO2C(-4yalkyl,
C(O)CF3, SO2CF3, OCF3;, OCHF2, SO2CH3, SO2NH2, SO2NHC1-2jalkyl, SON(Cqi-
zalkyl)2, C(O)NHSO2CH;s, hogc OCHOCH3; va tiy ¥ duoc thé bing 1én dén hai
phin tir thé bd sung dc 1ap dwgc chon tir nthém bao gdm Cl, Cq-zjalkyl, SCHz, OC.
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zalkyl, CFs;, -CN, va F; va trong d6 triazolyl, oxazolyl, isoxazolyl, pyrolyl, va
thiazolyl nay tity ¥ dugc thé bing 1én dén hai phén tir thé doc 1ap dugc chon tir nhém
bao gdm SO,CHs, SO:NH;, C(O)NH, -CN, OCq-zalkyl, (CH2)230CHs, SCH3, CFs,
F, Cl, va Cq-2alkyl; va thiadiazolyl va oxadiazolyl ndy tiy ¥ dwoc thé bing Cg.
2alkyl; va pyridyl, pyridyl-N-oxit, pyrimidinyl, pyridazyl, va pyrazinyl nay tuy y
duoc thé bﬁng 1én dn ba phﬁn tir thé bd sung ddc lap dugce chon tir nhdm bao gém
C(O)NHCg-jalkyl, C(O)N(Ca-palkyl)2, NHC(O)Cawalkyl, NHSO:Cq-salkyl,
C(O)CF3, SO2CF3, SO2NHC-2)alkyl, SO2N(Ca-2jalkyl)2, C(O)NHSO2CHs, SO2CHs,
SO:NHz, C(O)NHz, -CN, OCaalkyl, (CH2)23OCH;3 (bao gém -(CHz);OCH3),
SCa-salkyl, CF3, F, Cl, va Cqualkyl;

R? 1a triazolyl, pyridyl, pyridyl-N-oxit, pyrazolyl, pyrimidinyl, oxazolyl,
isoxazolyl, N—axetyl piperidinyl, 1-H-piperidinyl, N-Boc-piperidinyl, N-C.3jalkyl-
piperidinyl, thiazolyl, pyridazyl, pyrazinyl, 1-(3-metoxypropyl)-imidazolyl,
thiadiazolyl, oxadiazolyl, hogic imidazolyl; trong d6 imidazolyl tiy y duoc thé bing
1én dén ba phan tir thé bd sung ddc 1ap dugc chon tir nhém bao gdm Ca.zalkyl, SCH;,
OCq-2alkyl, CF3, -CN, F, va Cl; va pyridyl, pyridyl-N-oxit,pyrimidinyl, pyridazyl,
va pyrazinyl nay tily y dugc thé bing 1én dén ba phén tir thé bd sung doc 1ap duoc
chon tir nhém bao gdm SO,CHs, SO;NH;, C(O)NH,, -CN, OCa-2alkyl, (CHz)e-
3»OCHs, SCHs, CF3, F, Cl, hodc Ca-jalkyl; va triazolyl, thiazolyl, oxazolyl va
isoxazolyl ndy tily y dugc thé bing 1én dén hai phin tir thé doc 1ap dugc chon tir
nhém bao gébm SO,CHs, SO:NH,, C(O)NHz, -CN, OCq.zalkyl, (CHz)e-3OCH;,
SCHs, CFs, F, Cl, va Cqa.palkyl; va thiadiazolyl va oxadiazolyl nay tuy y dugc thé
bing Ca-alkyl; va pyrazolyl tity ¥ dugc thé bing 1én dén ba nhém CHg;

R3 1a H, OH, OCH3, ho#ic NHz;

R*1a H, hoic F;

R’ 1a H, Cl, -CN, CF3, SCaalkyl, OCasalkyl, OH, Cu4alkyl, N(CH3)OCHs,
NH(Cq-alkyl), N(Caalkyl)2, hodc 4-hydroxy-piperidinyl;

RS 1a phenyl, pyridyl, benzothiophenyl, thiophenyl, pyrimidinyl, pyridazyl,
hoic pyrazinyl; trong d6 pyrimidinyl, pyridazyl, hodc pyrazinyl tiy y dugc thé bing
Cl, F, CHs, SCH3, OCg-4jalkyl, -CN, CONHz, SO,NHa, hodc SO.CHj3; va trong d6
phenyl hoic pyridyl nay tiy ¥y dugc thé 1én dén hai 14n bing OCF3, SO2Cq-salkyl,
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CF3, CHF>, pyrazolyl, triazolyl, imidazolyl, tetrazolyl, oxazolyl, thiazolyl, C(-sjalky],
Ca4yxycloalkyl, OCqalkyl, N(CH3)2, SO.NH2, SO,NHCH3;, SO2N(CH3),,CONHo,
CONHCH3, CON(CHs),,Cl, F, —-CN, CO.H, OH, CH20H, NHCOC-»alkyl, COC-
»alkyl, SCH3, CO2C4yalkyl, NH2, NHC(.2)alkyl, hoic OCH,CF3; trong @6 viéc lya
chon mdi phan tir thé tiy ¥ 13 doc lap; va trong d6 pyrazolyl, triazolyl, imidazolyl,
tetrazolyl, oxazolyl, va thiazolyl tily ¥ dwoc thé bing CHs;

R’1a H, Cl, -CN, Ca-aalkyl, OCq-4)alkylCF3, OCF3, OCHF2, OCH2CH>0C-
salkyl, CF3, SCHs, C.4alkyINA'A? (bao gdm CH,NA'!A2), CH,OC.3jalkyINA!A2,
NA'A?, C(O)NA'A?, CH;NHCz.3alkyINA!A2 CH,N(CH3)C3yalkyINAIAZ NHC .
3alkyINA'AZ, N(CH3)C4jalkyINA'A2, OCp4jalkyINA'A2, OCa.alkyl, OCH2-(1-
metyl)-imidazol-2-yl, phenyl, thiophenyl, furyl, pyrazolyl, imidazolyl, pyridyl,
pyridazyl, pyrazinyl, hodc pyrimidinyl; trong d6 phenyl, thiophenyl, furyl, pyrazolyl,
imidazolyl, pyridyl, pyridazyl, pyrazinyl, va pyrimidinyl ndy tlty ¥ duoc thé bing 1én
dén ba phan tir thé doc 1ap duoc chon tir nhém bao gdm F, Cl, CHs, CFs, va OCHs;

A! 12 H, hogc Casalkyl;

A? 1a H, Cgualkyl, Cq-9alkylOCq-alkyl, Ca-salkylOH, C(O)Cg-salkyl,
hodc OC.4yalkyl; hodc A! va A%c6 thé cling véi nito ma ching gén vio tao ra vong

duge chon tir nhém bao gdm:

n-Re ~ N L ]
-§-NJ AN N ;fj ’ g// N‘Rb , (Z/’ > ’ 4N

\=N | N~ , O
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Ra 13 H, OCgu4alkyl, CH,OH, NH(CH3), N(CH3);, NH;, CH;, F, CFs,
SO,CH3, hoac OH;

Ry 12 H, CO2C(CHs)3, Caalkyl, C(O)Casalkyl, SO2Cq-sjalkyl, CH,CH,CFs3,
CHCF3, CHz-xyclopropyl, phenyl, CHz-phenyl, hodc C.6xycloalkyl;

R® 1a H, Cg-jalkyl (bao gdm CHs), OCqalkyl, (bao gdm OCH3) CF3, NH,
NHCH3, -CN, hoic F;

R°1a H, hoic F;
va mubi duoc dung cia né;

véi diu kién 14 hgp chit (4-clo-2-metoxy-3-(4-(triflometyl)benzyl)quinolin-6-
yDbis(1,2,5-trimetyl-1H-imidazol-4-yl)metanol, hop chatN-(2-((3-(4-(1H-pyrazol-1-
yDbenzyl)-6-((4-clophenyl)(hydroxy)(1-metyl-1H-imidazol-5-yl)metyl)-4-
hydroxyquinolin-2-yl)oxy)etyl)axetamit va hop chét (3-(4-(1H-pyrazol-1-yl)benzyl)-
4-clo-2-(4-metylpiperazin-1-yl)quinolin-6-yl)(1-metyl-1H-imidazol-5-y1)(6-
(triflometyl)pyridin-3-yl) metanol duoc loai trir khéi phuong 4n nay.

Theo phuong 4n khac ciia sdng ché:

R! 1a pyrolyl, pyrazolyl, imidazolyl, triazolyl, thiazolyl, pyridyl, pyridyl N-
oxit, pyrazinyl, pyrimidinyl, pyridazyl, piperidinyl, tetrahydropyranyl, phenyl,
oxazolyl, isoxazolyl, thiophenyl, benzoxazolyl, hodc quinolinyl; trong d6 piperidinyl,
imidazolyl, phenyl, thiophenyl, benzoxazolyl, pyrazolyl, pyridyl, pyridyl N-oxit,
pyrazinyl, pyrimidinyl, pyridazyl, hogc quinolinyl niy tity y dugc thé bing C(0)Cq.
salkyl, C(O)NH., Ca-galkyl, CF3, CH2CFs3, Cl, F, -CN, OC-4alkyl, N(Ca-alkyl),, -
(CH2)sOCH3, SCaalkyl, OH, CO:H, CO:Cqalkyl, OCF3, OCHF,, SO,CHs,
SO2NHa, hogc OCH20CH3; va tlly y dugc thé bang 1én dén hai phén tir thé bd sung
doc 1ap dugc chon tir nhém bao gdm Cl, Caalkyl (bao gdm CHs), SCHs, OC.
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zalkyl (bao gdm OCH;), CF3, -CN, va F; vi trong dé triazolyl, oxazolyl, isoxazolyl,
pyrolyl, va thiazolyl nay tity ¥ dugc thé bang 1én dén hai phin tir thé doc 1ap duoe
chon tir nhém bao gém SO,CHs, SO;NH,, C(O)NH;, -CN, OCq.zalkyl, (CHy)e-
30CHs, SCH3, CF3, F, Cl, va Cupalkyl (bao gdbm CHs); va pyridyl, va pyridyl-N-
oxit nay tly y duoc thé béng 1én dén ba phén tir thé bd sung doc lap duogc chon tir
nhém bao gém SO,CH;, SO,NH, C(O)NH, -CN, OCq-salkyl, (CH2)2-30CHj3 (bao
gdm -(CH2)30CHs), SCq-salkyl, CF3, F, C, va Caalkyl;

R? 1a 1-metyl triazolyl, pyridyl, pyridyl-N-oxit, 1-metyl pyrazolyl,
pyrimidinyl, oxazolyl, isoxazolyl, N-axetyl piperidinyl, 1-H-piperidinyl, N-Boc-
piperidinyl, N-C.sjalkyl-piperidinyl (bao gdm N-Cq-2jalkyl-piperidinyl), thiazolyl,
pyridazyl, pyrazinyl, 1-(3-metoxypropyl)-imidazolyl, hoic 1-C-jalkyl imidazolyl,
trong d6 1-Caalkyl imidazolylnay tily ¥ dugc thé bing 1én dén hai phin tir thé bd
sung doc 18p dugc chon tir nhém bao gdm Cgalkyl (bao gdm CH3), SCH3, OCq.-
2alkyl, CF3, -CN, F, va Cl; va pyridyl, va pyridyl-N-oxit tity y dugc thé béng 1én dén
ba phin tr thé bd sung ddc 14p dugc chon tir nhém bao gém SO2CH3, SO2NH>,
C(O)NH_, -CN, OCq-zalkyl (bao gdm OCHj3), (CH2)-3OCHs, SCHs, CFs, F, Cl, va
Ca2alkyl (bao gbm CH;); va thiazolyl, oxazolyl va isoxazolyl tily y dugc thé bing
1én dn hai phén ttr thé doc 1ap dugc chon tir nhém bao gém SO2CHs, SO2NH_,
C(O)NH2, -CN, OCq-zalkyl, (CH2)z30CH;, SCH3, CFs, F, CL, va Ca-2alkyl (bao
gbém CHs); va 1-metyl pyrazolyl tily y dugc thé bing 1én dén hai nhém CH; bd sung;

R3 13 H, OH, OCHj, hoic NHz;

R*1a H, hoic F;

R’ 14 H, Cl, -CN, CF3, SC4alkyl, OCq-alkyl, OH, Ca-galkyl, N(CH3)OCHj,
NH(Cq-alkyl), N(Caalkyl)z, hodc 4-hydroxy-piperidinyl;

R® 1a phenyl, pyridyl, benzothiophenyl, thiophenyl, pyrimidinyl, pyridazyl,
hodc pyrazinyl; trong d6 phenyl hodc pyridyl tiy y dugc thé bing OCFs, SO2Cq.
salkyl (bao gdm SO,CH;), CFs, CHF,, pyrazolyl, triazolyl, imidazolyl, tetrazolyl,
oxazolyl, thiazolyl, Caalkyl (bao gdm CHs), Ci4yxycloalkyl, OC4jalkyl (bao
gdm OCHj;), N(CH;);, SO:NH;, SO,NHCH;, SO2N(CH3)2,CONH;, CONHCHj3,
CON(CHs3)2,Cl, F,-CN, CO;H, OH, CH,OH, NHCOCg.zjalkyl (bao gbm
NHCOCH3), COC-2alkyl (bao gdm COCH3), hoic SCH3;

-23-



19882

R’ 12 H, Cl, -CN, Caupalkyl, OC(-4alkylCF3, OCH,CH,OC4alkyl, CFs,
SCHs;, CH:NA!A?, CH;OC(s3alkyINA!A?2, NA!A?2, C(O)NA!AZ N(CH;)Ce-
»alkyINA'A2 OCp.4alkyINA'A2, OCq-salkyl, OCHz-(1-metyl)-imidazol-2-yl, furyl,
pyrazolyl, imidazolyl, pyridyl, pyridazyl, pyrazinyl, hodc pyrimidinyl; trong d6
imidazolyl hodc pyrazolyl tily ¥y duoc thé bing mét nhém CHs;

A!1a H, hoic Caualkyl;

A? 1a H, Cauaalkyl, Cg-4alkylOC4alkyl, Ca-salkylOH, C(O)Cq-salkyl,
hogc OCq.aalkyl; hodc Al va A2c6 thé cling vé6i nito ma ching gin vao tao ra vong

duogc chon tir nhém bao gbm:

-E-N/_(N—Rb -§-N/_K—Rb ~§-N/_\N—R.,
WO w0 T T e
§-NCN—Rb

Ra1a H, OCg-salkyl, CH2OH, NH(CH3), N(CHs),, NH,, CHj, F, hodc OH;

Ry 1a H, COC(CH3);, Caalkyl, C(O)Capalkyl (bao gém C(O)CHs),
SO2Ca4alkyl, CH.CH.CF3, CH2CF3, CHa-xyclopropyl, phenyl, CHz-phenyl, hoic
Ci-6)xycloalkyl;

R®1a H, CH3, OCH3, hoic F;

R°1aH, hoic F;
va mubi dugc dung cua né;
véi diéu kién 1a hop chét (4-clo-2-metoxy-3-(4-(triflometyl)benzyl)quinolin-6-
yD)bis(1,2,5-trimetyl-1H-imidazol-4-yl)metanol, hgp chatN-(2-((3-(4-(1H-pyrazol-1-
yDbenzyl)-6-((4-clophenyl)(hydroxy)(1-metyl-1H-imidazol-5-yl)metyl)-4-
hydroxyquinolin-2-yl)oxy)etyl)axetamit va hop chat (3-(4-(1H-pyrazol-1-yl)benzyl)-
4-clo-2-(4-metylpiperazin-1-yl)quinolin-6-y1)(1-metyl-1H-imidazol-5-y1)(6-
(triflometyl)pyridin-3-yl) metanol dugc loai trir khdi phuong an nay.

Theo phuong 4n khéc ciia sang ché:
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R! 1a pyrolyl, pyrazolyl, imidazolyl, triazolyl, thiazolyl, pyridyl, pyridyl N-
oxit, pyrazinyl, pyrimidinyl, pyridazyl, piperidinyl, tetrahydropyranyl, phenyl,
oxazolyl, isoxazolyl, thiophenyl, benzoxazolyl, hodc quinolinyl; trong d6 piperidinyl,
pyridyl, pyridyl N-oxit, imidazolyl, phenyl, thiophenyl, benzoxazolyl, va pyrazolyl
tity ¥ dugc thé bang C(0)Cuwalkyl (bao gdm C(0)CHs), C(O)NHz, Ca-salkyl (bao
gdbm CHs, va CH;CH3), CFs, CHxCF3, Cl, F, -CN, OC.4palkyl (bao gdm OCH),
N(Ca-salkyl), (bao gdbm N(CH3)2), -(CHz)s0CH3, SCa-alkyl (bao gdm SCH;3), OH,
COzH, CO2Cq.salkyl (bao gdbm CO,C(CHs)3), OCFs, OCHF, SO,CH;, SO:NH,
hodc OCH,0CH3; va tity ¥ duogc thé bang 1én dén hai phén tir thé b sung doc lap
duoc chon tir nhém bao gém Cl, OCH3, va CHs; va trong d6 triazolyl, oxazolyl,
isoxazolyl, va thiazolyl tlly y duoc thé bing mot hodc hai nhém CHs;

R? 1a l-metyl triazolyl, pyridyl, pyridyl-N-oxit, 1-metyl pyrazolyl,
pyrimidinyl, pyrazinyl, oxazolyl, isoxazolyl, N-axetyl piperidinyl, 1-H-piperidinyl,
N-Boc-piperidinyl, = N-Cg-jalkyl-piperidinyl,  thiazolyl,  pyridazyl, 1-(3-
metoxypropyl)-imidazolyl, hogc 1-Cu-jalkyl imidazolyl; trong d6 1-Ca-palkyl
imidazolyl tlly y dugc thé bing 1én dén hai nhém CH; bd sung, hoic mot phin tir
thédugc chon tir nhém bao gdm SCHs, va Cl; va pyridyl, va pyridyl-N-oxit tiy y
dugc thé bing 18n dén hai phin tir thé doc 14p dugc chon tir nhém bao gdm SO2CHs,
SO2NH,, C(O)NHz, -CN, OCHs, CF3, Cl, va CHs; va thiazolyl, oxazolyl va
isoxazolyl tity ¥ dugc thé bing 1én dén hai nhém CHjs; va 1-metyl pyrazolyl tiy y
duogc thé bang 1én dén hai nhém CH; bd sung;

R?1a H, OH, OCHj3, hoic NHy;

R*1a H, hoic F;

R’ 1a H, Cl, -CN, CF3, SCaualkyl (bao gdm SCH3), OCq-salkyl, (bao gdm
OCau-sjalkyl) OH, Cawalkyl, N(CH3)OCH3, NH(Caalkyl) (bao gdm NH(Ca-
2alkyl)),N(Cq-aalkyl), (bao gdm N(Ca-alkyl)z), hojc 4-hydroxy-piperidinyl;

RS 1a phenyl, pyridyl, benzothiophenyl, thiophenyl, pyrimidinyl, pyridazyl,
hodc pyrazinyl; trong d6 phenyl hodc pyridyl tily y dugc thé bing OCF3, SO.CHs,
CFs, CHF2, pyrazolyl, triazolyl, imidazolyl, tetrazolyl, oxazolyl, thiazolyl, CHs,
OCHs, N(CHs)2, SO2NH,, CONHz, Cl, F, -CN, CO;H, OH, CH,OH, NHCOCH3,
hogc COCHG;
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R’ 13 H, Cl, -CN, Caualkyl, OCa4palkylCF; (bao gébm OCH:CF3),
OCH;CH20C-4alkyl (bao gdm OCH,CH,OCHj3), CF3, SCH3, NA'A2, C(O)NA!A?
(bao gdm C(O)NHCH3), N(CH3)CuyalkyINA!A? (bao gdm N(CH;3)CH2CH,NAA2),
OC4alkyINA!A? (bao gdbm OCH,CH,NA'A2), OCq.salkyl (bao gdm OC.3alkyl),
OCHa-(1-metyl)-imidazol-2-yl, imidazolyl, furyl, pyrazolyl, pyridyl, hodc
pyrimidinyl; trong d6 imidazolyl hodc pyrazolyl nay tily ¥ dugc thé bing mot nhém
CHs;

A'!1a H, hodc Caalkyl;

A? 13 H, Cqsalkyl, Ca4yalkylOC4jalkyl, Ci-4alkylOH, C(O)Cq-alkyl (bao
gdm C(0)Cq-2alkyl), hoic OCqalkyl (bao gdm OCHs); hodc A! va A2¢6 thé cing

v6i nito ma ching gan vao tao ra vong dugc chon tir nhém bao gom:

4 N ) ¥
Ng//:l ’ Ngf NH, ’§-N<:|, -§-Nj’ -§-Ni>—Ra"§'N<><F’ N;O?"E'ND'Ra

-§-N/\:/\o N N-R,
,va /

b

R. 13 H, F, OC4alkyl (bao gdbm OCHj3), hoic OH;

Ry 14 C-4alkyl (bao gdbm CH3), C(O)CHs, hoiic phenyl;

R? 1a H, CH3, OCH3, hoic F;

R°1a H, hoic F;
va mudi duge dung cta no;
v6i didu kién 13 hop chit (4-clo-2-metoxy-3-(4-(triflometyl)benzyl)quinolin-6-
yDbis(1,2,5-trimetyl-1H-imidazol-4-yl)metanol, hop chit N-(2-((3-(4-(1H-pyrazol-1-
yD)benzyl)-6-((4-clophenyl)(hydroxy)(1-metyl-1H-imidazol-5-yl)metyl)-4-
hydroxyquinolin-2-yl)oxy)etyl)axetamit va hop chit (3-(4-(1H-pyrazol-1-yl)benzyl)-
4-clo-2-(4-metylpiperazin-1-yl)quinolin-6-yl)(1-metyl-1H-imidazol-5-y1)(6-
(triflometyl)pyridin-3-yl) metanol dugc loai trir khoi phwong an nay.

Theo phuong 4n khac clia sang ché:

R! 1a pyrolyl, pyrazolyl, imidazolyl, triazolyl, thiazolyl, pyridyl, pyridyl N-
oxit, pyrazinyl, pyrimidinyl, pyridazyl, piperidinyl, tetrahydropyranyl, phenyl,
oxazolyl, isoxazolyl, thiophenyl, benzoxazolyl, hodc quinolinyl; trong d6 piperidinyl,
pyridyl, pyridyl N-oxit, imidazolyl, phenyl, thiophenyl, benzoxazolyl, va pyrazolyl
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tly ¥ nay dugc thé bang SO,CHs, C(O)CH;, C(O)NHa, CHs, CH,CH;, CF3, CL, F, -
CN, OCHs, N(CHs);, -(CH2)s0CHs, SCHs, OH, CO;H, CO.C(CHs;)s, hoic
OCH,OCHj; va tity ¥ duoc thé bing 1én dén hai phin tir thé bd sung doc 1ap duoc
chon tir nhém bao gém Cl, OCHj3, va CHs; va trong do triazolyl, oxazolyl, isoxazolyl,
va thiazolyl tity ¥ dugc thé bing mot hodc hai nhém CHs;

R? 12 1-metyl-1,2,3-triazolyl, pyridyl, pyridyl-N-oxit, 1-metyl pyrazol-4-yl,
pyrimidin-5-yl, pyridazyl, pyrazin-2-yl, isoxazolyl, N-axetyl piperidinyl, 1-H-
piperidinyl, N-Boc-piperidinyl, ~N-Cq-jalkyl-piperidinyl, thiazol-5-yl, 1-(3-
metoxypropyl)-imidazol-5-yl, hodc 1-Cqzjalkyl imidazol-5-yl (bao gdm 1-
etylimidazol-5-yl va 1-metyl imidazol-5-yl); trong d6 1-Ca-jalkyl imidazol-5-yl
(bao gdm 1-metyl imidazol-5-yl) tiy vy dugc thé bing 1én dén hai nhém CH; bd sung,
hodc mdt phan tir thé dugc chon tir nhém bao gdbm SCHs, va CL va pyridyl, va
pyridyl-N-oxit tity ¥ duoc thé bing 1én dén hai phén tir thé doc lap dugc chon tir
nhém bao gdm C(O)NHa, -CN, OCHs, CFs, Cl, va CHs; va thiazol-5-yl, va
isoxazolyl tily ¥ dugc thé bing 1én dén hai nhém CHj; va 1-metyl pyrazol-4-yltuy y
duoc thé béng 1én dén hai nhém CH;3 bd sung;

R? 1a H, OH, OCHj3, hoic NHy;

R*1a H, hoic F;

R’ 1a H, Cl, -CN, CFs, SCHs, OC3jalkyl (bao gdm OCHs), OH, Ca-aalkyl
(bao gdm CHs), N(CH3)OCHs, NH(Cq-2alkyl), N(Ca-2jalkyl)s, hodc 4-hydroxy-
piperidinyl;

R® 13 pyridyl, phenyl, benzothiophenyl, hojc thiophenyl; trong d6 pyridyl
hodc phenyl tuy y dugc thé b?lng OCFs3, SO,CHs3, CF3, CHF2, imidazol-1-yl, pyrazol-
1-yl, 1,2,4-triazol-1-yl, CH3, OCH3, Cl, F, hoic -CN;

R’1a H, Cl, -CN, Caalkyl (bao gdm Casjalkyl), OCHCF3, OCH,CH,OCHs,
CF3, SCH3, NA'A2, C(O)NHCH3, N(CH3)CH2CH,NA'A2, OCH,CH,NA!A2, OCa-
nalkyl, OCHz-(1-metyl)-imidazol-2-yl, imidazol-2-yl, fur-2-yl, pyrazol-4-yl, pyrid-3-
yl, hodc pyrimidin-5-yl; trong d6 imidazolyl hodc pyrazolyl ndy tiy y duoc thé bing
mot nhom CHj3;

A!1a H, hoic Cajalkyl;

A? 1a H, Caualkyl, Ca4alkylOCa4alkyl, Ca4alkylOH, C(O)Ca-zalkyl,
hodic OCHs; hogc A! va A?c6 thé cling véi nito ma ching gén vao tao ra vong dugc
chon tir nhém bao gdm:
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WsETe ¥

/N

4N O 4N N-Ry
__/ ,va __/ ;
Ra1a H, F, OCHj3, hoic OH;
Ry 1a CHs, hodc phenyl,

R?1a H, CH3, OCHj3, hoic F;

R’ 1a H, hoic F;
va mudi duge dung ctia no;
v6i diéu kién 13 hop chit (4-clo-2-metoxy-3-(4-(triflometyl)benzyl)quinolin-6-
yDbis(1,2,5-trimetyl-1H-imidazol-4-yl)metanol, hgp chit N-(2-((3-(4-(1H-pyrazol-1-
yD)benzyl)-6-((4-clophenyl)(hydroxy)(1-metyl-1H-imidazol-5-yl)metyl)-4-
hydroxyquinolin-2-yl)oxy)etyl)axetamit va hop chét (3 -(4-(1H-pyrazol-1-yl)benzyl)-
4-clo-2-(4-metylpiperazin-1-yl)quinolin-6-yl)(1-metyl-1H-imidazol-5-y1)(6-
(triflometyl)pyridin-3-yl) metanol dugc loai trir khéi phwong 4n nay.

Theo phuong 4n khac clia séng ché:

R! 1 imidazolyl, pyrimidinyl, triazolyl, tetrahydropyranyl, thiazolyl, pyridyl,
piperidinyl, phenyl, hogc oxazolyl; trong d6 piperidinyl, pyridyl, imidazolyl, va
phenyl tity y duge thé bing SO,CH;, C(O)CH;, CH;, CF3, Cl, F, -CN, OCHs, hoic
N(CHa); va tly y duge thé bing mot nhém bd sung doc 1ap dugc chon tir Cl, OCHs,
va CHj; va trong d6 triazolyl, oxazolyl, va thiazolyl ndy tlly ¥ dugc thé bing mot
hodc hai nhém CH3;

R? 1a 1-metyl-1,2-3triazol-5-yl, pyrid-3-yl, 1-metyl pyrazol-4-yl, thiazol-5-yl,
N-axetyl-piperidin-4-yl, 1,2-dimetyl imidazol-5-yl hodc 1-metyl imidazol-5-yl;

R31a OH;

R*1a H;

R’1a H, Cl, -CN, CF3, CHs, OH, N(CH;)OCHj, hoic OCH3;
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R® 1a pyridyl, phenyl, benzothiophenyl, hojc thiophenyl; trong d6 pyridyl
hodc phenyl ndy tity ¥ dugc thé bing pyrazol-1-yl, 1,2,4-triazol-1-yl, CF3, OCHs,
SO.CHj3, CL F, hodc -CN;

R’ 14 Cl, -CN, CF;, Cq.alkyl, NA'A2, C(O)NHCH;, OCH,CH,OCH;, 1-
metyl imidazol-2-yl, 1-metyl pyrazol-4-yl, hodc OCg-2alkyl;

Al1a Cqaalkyl;

A? 13 Cajalkyl, CH2CH20CHs3, hoic OCHs; hoic Al va A2c6 thé cing voi

nito ma ching gin vao tao ra vong dugc chon tir nhém bao gom:

F
-§-N:>—Ra 'E'N1><F -§-N<:| w“ -§-N©O.

b

Rala OH, OCHs, F;

R®1a H, CH3, OCHj3, hoic F;

R°1aH;
va mudi dugc dung ctia hop chit nay.

Theo phuong 4n khac ctia séng ché:

R! 1a imidazolyl, triazolyl, thiazolyl, pyridyl, piperidinyl, phenyl, hodc
oxazolyl; trong d6 piperidinyl, pyridyl, imidazolyl, va phenyl tily y dugc thé bing
C(O)CHs3, CHs, CF3, Cl, F, -CN, OCH3, hoic N(CHs),; va tlly ¥ duogc thé bing mot
nhém bd sung doc 1dp duoc chon tir Cl, OCHs, va CHs; va trong d6 triazolyl,
oxazolyl, va thiazolyl ndy tlly ¥ dugc thé bang mdt hoic hai nhém CHs;

R? 14 1-metyl-1,2,3-triazol-5-yl, pyrid-3-yl, 1-metyl pyrazol-4-yl, thiazol-5-yl,
N-axetyl-piperidin-4-yl, 1,2-dimetyl imidazol-5-yl, hodc 1-metyl imidazol-5-yl;

R31a OH;

RYIaH;

R’ 1a H, Cl, -CN, CF3, CH3, hosic OCH3;

RC 1a phenyl, thiophen-2-yl, hoic benzothiophen-2-yl; trong d6 phenyl nay
tly y duoc thé bing pyrazol-1-yl, 1,2,4-triazol-1-yl, OCHs, SO,CHz, Cl, F, CFs,
hodc -CN;

R 1a Cl, -CN, CHs, NA!A2, C(O)NHCH3, hoiic OCqyalkyl;
All1a Cualkyl;
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A? 1a Cg.zalkyl, hodc OCH;s; hodc A! va A2c6 thé cling vdi nito ma chung
gin vao tao ra vong ma la:
N>

R®1a H, CH3, OCHj3, hoic F;
R’ 1A H;
va mudi dugc dung cia hop chét nay.

Phuong 4n khéc cua séng ché 13 hop chét duge chon tir nhém bao gdm:
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va muoi dugc dung ctia hop chat nay.

Phuong 4n khic cia séng ché 1 hop chat dugc chon tir nhém bao gdm:
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va mudi duge dung cia hop chét nay.
Phuong 4n khéc ctia sang ché 12 téng hop ctia hai phwong 4n néu trén.

Phuong 4n khic ctia sang ché bao gdém hop chét c6 cong thirc:

va muoi dugc dung ctia hgp chat nay.

Phuong 4n khac ctia sing ché 13 hop chét dugc chon tir nhém bao gdm:
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va mudi dugc dung ctia hop chit nay.
Phuong 4n khéc clia sang ché 13 hop chit dugc chon tir nhém bao gdm:
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va mudi dugc dung cita hop chat nay.

Theo phuong 4n khac cua séng ché:

R! 1a phenyl, pyridyl, 1-metyl-imidazol-5-yl, 1-metyl-1,2,3triazol-5-yl, 2,4-
dimetyl-oxazolyl, ho3c thiazolyl, trong d6 phenyltlly ¥ duoc thé bing—CN, hoic Cl;
trong d6 pyridyl ndy tiy y duoc thé bing 1én dn hai nhém CHs hodc mot nhém CFs;
trong d6 1-metyl-imidazol-5-yl ndy tly ¥ dugc thé bing mot nhém metyl bd sung; va
trong d6 thiazolyl nay tity y dugc thé bing 16n dén hai nhém CHs;

R? 1a N-axetyl piperidinyl, N-axetyl-azetidin-3-yl, N-metylsulfonyl-azetidin-
3-yl, N-Boc-azetidin-3-yl, pyridyl, 1-metyl-1,2,3triazol-5-yl, hoic 1-metyl-imidazol-
5-yl, trong d6 1-metyl-imidazol-5-ylndy tiy y dugc thé bing mét nhém metyl bd
sung;

R31a OH

R*1aH

R’ 1a Cl, -CN, hoic OCH3;

R® 12 phenyl; trong d6 phenyl nay duoc thé bing pyrazolyl, Cl, hoic CFs;

R’ 1a Cl, -CN, CH2CHj, hoic OCH3;

R® 13 H, hoiic CHs;

R° 1A H;
vétnuéiduchungcﬁané;

Theo phuong 4n khéc ciia séng ché:

R! 1a phenyl, pyridyl, 1-metyl-imidazol-5-yl, 1-metyl-1,2,3triazol-5-yl, 2,4-
dimetyl-oxazolyl, hodc thiazolyl, trong d6 phenyl nay tity y dugc thé bing—CN, hoic
Cl; trong d6 pyridyl tiry y dugc thé bing 1én dén hai nhém CHs hodc mot nhém CFs;
trong d6 hop chit 1-metyl-imidazol-5-yl ndy tiy y dugc thé bing mot nhém metyl
bd sung; va trong d6 thiazolyl ndy tlly y dugc thé bing 1én d&n hai nhém CHs;

R? 1a pyridyl, 1-metyl-1,2,3triazol-5-yl, hoic 1-metyl-imidazol-5-yl, trong
d6hop chét 1-metyl-imidazol-5-yl tity ¥ dugc thé bing nhém metyl bd sung;

R31a OH

R‘1IAH

R’ 14 Cl, -CN, hoiic OCH3;

R® 14 phenyl; trong d6 phenyl dugc thé bing pyrazolyl, C, hodc CFj;
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R’ 1a Cl, -CN, CH,CH;, hoic OCHj;

R®1a H, hoic CHs;

R°1a H;
va mudi duoc dung cua né;

Theo phuong 4n khic ctia séng ché:

R! 1a phenyl, pyridyl, 1-metyl-imidazol-5-yl, 1-metyl-1,2,3triazol-5-yl, 2,4-
dimetyl-oxazolyl, hogc thiazolyl, trong d6 phenyltity y dugc thé bing—CN, hoic CI;
trong d6 pyridyl tiy y dugc thé bing 1én dén hai nhém CHshodc mét nhém CFs;
trong d6 hop chét 1-metyl-imidazol-5- yl tiy v duogc thé béng nhém metyl bd sung;
va trong d6 thiazolyl tity ¥ dugc thé bing 1én dén hai nhém CHs;

R? 13 pyridyl, 1-metyl-1,2,3triazol-5-yl, hofic 1-metyl-imidazol-5-yl, trong
d6hop chit 1-metyl-imidazol-5-yltiy y duoc thé bing m6t nhém metyl bd sung;

R31a OH

R*1AH

R’ 1a Cl, -CN, hoic OCHj3;

R® 1a phenyl; trong d6 phenyl dugc thé bang pyrazolyl, Cl, hoic CF3;

R71a Cl, -CN, hoic CH.CH3;

R® 14 H, hoic CH3;

R°1aH;
va mudi dugc dung clia no;

Theo phuong 4n khic ctia séng ché:

R! 14 phenyl, pyridyl, 1-metyl-imidazol-5-yl, 1-metyl-1,2,3triazol-5-yl, 2,4-
dimetyl-oxazolyl, hogc thiazolyl, trong d6 phenyl tity ¥ dugc thé bang—CN, hoic Cl;
trong d6 pyridyl tuy y dugc thé bang 1én dén hai nhém CHs hodc mot nhém CFs;
trong d6 hop chét 1-metyl-imidazol-5-yl tiy y dugc thé bing mdt nhém metyl bd
sung; va trong d6 thiazolyl tiy ¥ dugc thé bing 1én dén hai nhém CHs;

R? la N-axetyl piperidinyl, N-axetyl-azetidin-3-yl, N-metylsulfonyl-azetidin-
3-yl, hodc N-Boc-azetidin-3-yl;

R31a OH

R‘1IaH

R’ 1a Cl, -CN, hoic OCHj3;
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R¢ 14 phenyl; trong d6 phenyl dugc thé bang pyrazolyl, Cl, hoic CFj;

R71a Cl, -CN, hoic CH,CHj3;

R®1a H, hoic CHs;

R°1aH;
va mubi dugc dung cua né;

Theo phuong 4n khéc ciia séng ché:

R! 13 phenyl, pyridyl, 1-metyl-imidazol-5-yl, 1-metyl-1,2,3triazol-5-yl, 2,4-
dimetyl-oxazolyl, hoic thiazolyl, trong d6 phenyltily v dwoc thé bing—CN, hoic Cl;
trong d6 pyridyl tity y dugc thé bang 1én dn hai nhém CH; hodc mot nhém CFs;
trong d6 1-metyl-imidazol-5-yl tlly y dugc thé bing nhém metyl b sung; va trong
d6 thiazolyl tity y duoc thé bing 1én dén hai nhém CH;

R? 1a N-axetyl piperidinyl, N-axetyl-azetidin-3-yl, N-metylsulfonyl-azetidin-
3-yl, hodc N-Boc-azetidin-3-yl;

R31a OH

R*‘1aH

R’ 1a Cl, -CN, hoiic OCHs;

Réla phenyl; trong d6 phenyl niy dugc thé bing pyrazolyl, Cl, hoic CFs;

R”1a Cl, -CN, CH>CHj3, hogc OCHs;

R®1a H, hoic CHs;

R°1a H;
va mubi duge dung cua né; , , ’

Phuong 4n khéc clia sdng ché chira hgp chat c6 cong thirc I va chat mang
dugc dung.

DINH NGHIA

Thuit ngit "dung cho" dbi véi cic phuong phap theo sang ché cé nghia la
phuong phap ngin ngira, diéu tri hoic lam thuyén gidm bing cach trj liéu hoic
phong nglra hdi chimg, réi loan hoic bénh nhu duge mé ta & day bing cach sir dung
hop chét c6 cong thirc I hoiic dang, ché phim hodc thubc chira hop chit nay. Cac
phuong phép ndy bao gdm budc cho ding lwong hitu hiéu cia hop chét, dang cua
hop chit nay, ché phim hozc thudc niy & cac thdi diém khac nhau trong qua trinh tri
liéu hojc dung ddng thdi ddng thdi & dang két hop. Cac phuong phép cua sang ché

duogc hicu 14 bao gOm tat ca cac ché d6 diéu tri di biét.
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Thuat ngir "d6i twong" chi ngudi bénh ma c6 thé 1a dong vét, thuong la con
ngudi ma 13 ddi twong cin didu tri, theo ddi hojc thir nghiém va lién quan dén sy
biéu hién POPyr lac chd hoic sy bidu hién qua mitc POPyt, hodc ngudi bénh c6 tinh
trang viém kém theo cdc hoi chimg, rdi loan hojic bénh két hop voi su bidu hién
POPyr lac chd hoc biu hién qua mirc RORyt.

Thuit ngit "luong hitu hi€u" c6 nghia 1a luong hop chét hoat tinh hodc dugc
chit ma tao ra dap ung sinh hoc hodc y hoc trong hé md, ddng vat hodc con ngudi,
ma dugc tim kiém boi nha nghién ctru, bac sy thu y, bac s¥, hodc bac sy 1am sang
khéc, bao gdm ngin ngira, didu tri hodc lam giam c4c triéu chimg cta hoi chimg, rbi
loan ho#ic bénh dang duogc didu tri.

Nhu duge str dung ¢ day, thuit ngi “ché phidm” duoc du dinh bao gém san
phdm chira céc thanh phin dic trung v6i luong xéc dinh cling nhur san phim bt ky
ma thu dugc, theo céch tryc tiép hojc gian tiép, tir su két hop cia cac thanh phan dic
trung vé&i lugng xac dinh.

Thuat ngit “alkyl” chi ca hai gbc mach théng va mach nhanh chira 1én t6i 12
nguyén tir cacbon, t6t hon 14 1én t6i 6 nguyén tir cacbon, trir khi ¢6 quy dinh khéc, va
bao gdm nhung khéng chi gi6i han & metyl, etyl, propyl, isopropyl, butyl, isobutyl,
sec-butyl, tert-butyl, pentyl, isopentyl, hexyl, isohexyl, heptyl, octyl, 2,2,4-
trimetylpentyl, nonyl, decyl, undecyl va dodecyl. Nhém alkyl bét ky c6 thé tay y
dugc thé bang mot OCHs, mét OH, hoic 1én t6i hai nguyén tit flo.

Thuat ngit “Cas)” (trong d6 a va b 1a céc s6 nguyén chi sb lwong dwoc chi
dinh cua nguyén tir cacbon) chi gdc alkyl, alkenyl, alkynyl, alkoxy hodc xycloalkyl
hozic phin alkyl cta gbc trong d6 alkyl xut hién & dang gbc tidn t chira tir a dén b
nguyén tir cacbon bao gdm ca hai ddu mut. Vi du, C(.4c6 nghia 1a gbc chia 1, 2, 3
hodc 4 nguyén tir cacbon.

Thuat ngit “xycloalkyl” chi gc vong hydrocacbon vong don hodc vong doi
no hodc khong no mdt phén duoc tao din xuit béng cach loai bd mdt nguyén tir
hydro khéi nguyén tir cacbon vong don. Céc gdc xycloalkyl dién hinh bao gdm
xyclopropyl, xyclobutyl, xyclopentyl, xyclopentenyl, xyclohexyl, xyclohexenyl,
xycloheptyl va xyclooctyl. C4c vi du khéc bao gdm Cg-gxycloalkyl, Cs-gjxycloalkyl,
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decahydronaphtalenyl, va 2,3,4,5,6,7-hexahydro-1H-indenyl. Nhém xycloalkyl bét
ky c6 thé tlly y dugc thé bing mot OCHs, mét OH, hogc 1én i hai nguyén tir flo.
Nhu duge st dung & ddy, thuét ngit “thiophenyl” dugc dy dinh d& mé ta gbc

S
. . \
dugc tao thanh bang cach loai bo nguyén tir hydro khoi phéan tir ¢ ciu tric: @ .

Muéi dugc dung

Mudi axit/anion dugc dung bao gdm, va khong chi giéi han & axetat,
benzensulfonat, benzoat, bicacbonat, bitartrat, bromua, canxi edetat, camsylat,
cacbonat, clorua, xitrat, dihydroclorua, edetat, edisylat, estolat, esylat, fumarat,
glyceptat, gluconat, glutamat, glycolylarsanilat, hexylresorxinat, hydrabamin,
hydrobromua, hydroclorua, hydroxynaphtoat, iodua, isethionat, lactat, lactobionat,
malat, maleat, mandelat, mesylat, metylbromua, metylnitrat, metylsulfat, mucat,
napsylat, nitrat, pamoat, pantothenat, phosphat/diphosphat, polygalacturonat,
salicylat, stearat, subaxetat, sucxinat, sulfat, tannat, tartrat, teoclat, tosylat va
triethiodua. Ngoai ra, céc axit hifu co hodc v6 co con bao gdm va khéng chi gi6i han
¢ axit hydriodic, axit percloric, axit sulfuric, axit phosphoric, axit propionic, axit
glycolic, axit metansulfonic, axit hydroxyetansulfonic, axit oxalic, axit 2-
naphtalensulfonic, axit p-toluensulfonic, axit xyclohexansulfamic, axit sacarinic hoic
axit trifloaxetic.

Céc mudi bazo/cation duge dung bao gf‘)m, nhung khéng chi gidi han & nhém,
2-amino-2-hydroxymetyl-propan-1,3-diol (con dugc goi la
tris(hydroxymetyl)aminometan, trometan hodc “TRIS”), amoniac, benzathin,
t-butylamin, canxi, canxi gluconat, canxi hydroxit, cloprocain, cholin, cholin
bicacbonat, cholin clorua, xyclohexylamin, dietanolamin,etylendiamin, lithi, LiOMe,
L-lysin, magie, meglumin, NH3, NH4OH, N-metyl-D-glucamin, piperidin, kali, kali-
t-butoxit, kali hydroxit (chita nudc), procain, quinin, natri, natricacbonat,

natri-2-etylhexanoat,natri hydroxit, trietanolamin, hoic kém.
Phuong phép st dung

Sang ché d& cap dén hop chit c6 cong thirc I hoic dang, ché phim hozc thubc

chtta hop chét nay dé ngin ngira, didu trj hodc lam thuyén giam hi ching viém qua
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trung gian RORyt, r8i loan hoic bénh bing cach cho dbi twong cin didu tri dung
lugng hitu hi¢u cta ching.

Do RORyt 13 ddng déng & diu mach N cta RORY, cin hidu ring c4c hop chét theo
séng ché ma 1a cdc chit didu bién RORyt c6 kha ning 13 cac chit diéu bién RORYy.
Do d6, sy md ta thuyét co gi6i “chat diéu bién RORyt” dwgc dy dinh bao gdm céc
chit diéu bién RORY.

Khi dugc st dung lam chét diéu bién RORyt, cac hop chit theo sang ché c6
thé duoc diing véi lugng hitu hiéu nim trong khoang lidu ding tir 0,5mg dén 10g, tbt
hon 13 ndm trong khoang tir 0,5mg dén 5g, trong cac liéu dung hang ngay don hodc
dugc chia lidu. Liéu lugng dugc ding s& chiu tac dong béi cac yéu t6 nhu dudong
ding, strc khoe, thé trong va d6 tudi cta ngudi nhén, s 14n didu tri va sy c6 mat ca
céc phuong phap diéu tri ddng thoi hoic khong lién quan.

Ngoai ra, ciing 1a 15 rang d6i véi ngudi ¢6 hiéu biét trung binh trong linh vyuc
ring liéu lugng hitu hidu trj liéu dbi véi cac hop chit cia sing ché hoic duoc phdm
chtra liéu lwong nay sé& thay dbi theo tic dung mong mudn. Do dé, lidu ding t8i wu
dugc dung c6 thé dugce x4c dinh mot cach d& dang bdi ngudi c6 hidu bibt trung binh
trong linh vyc va s& thay déi tily theo hop chét cu thé dugc st dung, dudng dung,
nf‘mg d6 cua ché phim, va sy tién trién coa tinh trang bénh ly. Ngoai ra, cac yéu td
lién quan dén dbi tugng cu thé duoc didu tri, bao gém d6 tudi, thé trong, ché do in
udng va thoi gian ding, s& din dén nhu ciu cin didu chinh dén ndng d¢ diu trj thich
hop. Do d6, c4c liéu lugng & trén chi mang tinh chit minh hoa cho trudong hop trung
binh. T4t nhién, c6 cac trudng hop riéng 1¢ ma khoang liéu lugng cao hon hoiic thap
hon cin duge sir dung, va cac khoang liéu luong ndy nim ciing trong pham vi cla
sang ché.

Cac hop chit c6 cong thirc I c6 thé dugc bao ché thanh duge phim chira cc
chit mang dugc dung da biét. C4c chit mang minh hoa bao gdm, nhung khong chi
gi6i han &, dung mdi thich hop bit ky, méi trudng phan tan, chét bao, chit khang
khuén va khéng nim v chit ding truong. Céc ti dugc minh hoa ma cling c6 thé 1a
céc thanh phin ctia ché phim bao gdm chét don, chét két dinh, chit gay ra va chit

lam tron.
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Muéi duge dung cia céc hop chit c6 cong thttc T bao gdm céc mudi khong
ddc hoic mudi amoni bac bdn ma dugc tao ra tir cac mudi hodc bazo v co hoic hitu
co. Vi du vé cac mudi cong axit ndy bao gdm axetat, adipat, benzoat, benzensulfonat,
xitrat, camphorat, dodexylsulfat, hydroclorua, hydrobromua, lactat, maleat,
metansulfonat, nitrat, oxalat, pivalat, propionat, sucxinat, sulfat va tartrat. Cc mudi
bazo bao gém mubi amoni, mudi kim loai kiém nhu mudi natri va kali, mudi kim
loai kiém thd vi mubi magie, cic mubi véi bazo hitu co nhu mudi
dixyclohexylamino va mudi véi axit amino nhu arginin. Ngoai ra, cdc nhém chira
nito bazo c6 thé dugc tao thanh bazo bac bbn b%mg, vi dy, céc alkyl halogenua.

Dugc phim theo séng ché c6 thé dwgc ding bing phuong tién bét ky ma dat
duge myc dich dugc dy dinh. Vi dy bao gdm dung qua dudng ngoai dudng rudt,
duéi da, trong tinh mach, trong co, trong bung, 4p da, trong miéng hoic mit. Theo
céch khéc hojc ddng thoi, dudng ding c6 thé 1a qua duong miéng. Cac ché phim
thich hop d& dung ngoai dudng rudt bao gdm dung dich trong nudc chira hop chét
hoat tinh & dang hoa tan trong nuéc, vi dy, mudi hoa tan trong nudc, dung dich axit,
dung dich kiém, dung dich dextroza-nuéc, dung dich carbohydrat ding truong va cac
phitc chit thé viii xyclodextrin.

Ngoai ra, sdng ché con bao gdm phuong phdp bao ché duge phim bao gdm budc
tron chit mang dugc dung véi hop chét bt ky theo sang ché. Ngoai ra, séng ché
cling bao gém duoc phém bao ché duge béng cach tron chét mang dugc dung véi
hop chét bét ky theo séng ché.

Chét da hinh va solvat

Hon thé nita, cdc hop chét theo sang ché c6 thé c6 mot hodc nhidu dang tinh
thé da hinh hodc v6 dinh hinh va cic hop chét niy dugc dy tinh bao gdm trong pham
vi clia séng ché. Ngoai ra, cic hop chét c6 thé tao thanh solvat, vi du véi nude (tic 1a
hydrat) hodc véi cidc dung méi hitu co thong thudong. Nhu dugc sir dung & day, thuat
ngit "solvat" c6 nghia 14 sy lién két vat 1y ctia cac hop chit theo sang ché véi mot
hogc nhiéu phan tir dung méi. Sy lién két vat ly nay bao gdm thay di méc do lien
két ion va ddng hoa tri, bao gdm lién két hydro. Trong c4c phuong 4n nhit dinh,
solvat s& c6 kha ning phan ly, vi dy, khi mét hoic nhiéu phén tir dung méi duge két

hop trong mang tinh thé ctia chit rin tinh th8. Thuat ngir "solvat" c6 ¥y bao gdm ca
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céc solvat pha dung mdi va c6 thé phan ly. Céc vi du khong gidi han v& céc solvat
thich hgp bao gém etanolat, metanolat, va c4c chét tuong tu. Dy dinh pham vi cta
séng ché bao gdm céc chit da hinh va c4c solvat cia cac hop chit theo sang ché. Do
do, trong céc phuong phép diéu tri theo sang ché, thuat ngir “ding” bao ham nghia 1a
diéu tri, 1am thuyén gidm hodc ngin ngira hdi chimg, r6i loan hodc bénh duge mé ta
& day bing hop chit theo sang ché hojc chét da hinh hoic solvat ctia chting, ma hién
nhién dugc bao gém trong pham vi ctia sang ché mic du khéng dugc bdc 16 mot
cach cuy thé.

Theo phuong 4n khéc, sang ché dé cap dén hop chét nhur dugc mé ta trong cong thic
I d st dung 1am thubc.

Theo phuong 4n khéc, sing ché mé ta viéc st dung hop chit nhu duoc mé ta
trong céng thic I dé& bao ché thubc dé didu tri bénh lién quan dén hoat tinh
POPyt ting cao hoic bat thudng.

Pham vi cta séng ché bao gdm cac tién dugc chit ciia cac hop chit theo sang
ché. Nhin chung, c4c tién duoc chit ndy s& 13 cac din xuét chirc ndng cua céac hop
chit ma c6 thé bién dbi d& dang in vivo thanh hop chét dugc yéu ciu. Do do, trong
cac phuong phép diéu trj theo sang ché, thuat ngir “ding” bao ham su didu tri cc
chimg 16i loan khac nhau dugc mé ta v&i hop chit duge boc 16 cu thé hodc véi hop
chét ma c6 thé khéng dugc boc 16 cu thé, nhung chuyén d6i thanh hop chit dic trung
in vivo sau khi dung cho ngudi bénh. Céc quy trinh thong thuong dé lya chon va
didu ché céc din xudt tidn dugc chét thich hgp duge mé t3, vi du, trong tai liéu
“Design of Prodrugs”, Ed.H.Bundgaard, Elsevier, 1985.

Hon nita, duoc dyu dinh nim trong pham vi cuia sang ché, nguyén t bt ky, cu
thé khi dugc dé cap lién quan dén hop chét c6 cong thic (I), s& bao gdm tit ca cac
ddng vi va hdn hop ddng vi ciia nguyén t6 do, hodc xuét hién trong tu nhién hodc
duoc tab ra theo con duong téng hop, hoic 14 sin c6 trong tu nhién hoic dugc lam
gidu dong vi. Vi dy, minh hoa cho hydro bao gdm, nim trong pham vi ctia né, 'H, 2H
(D), va 3H (T). Tuong ty, minh hoa cho cacbon v oxy 1an lugt duge bao gdm nim
trong pham vi cua chung 1a 12C, 3C va 14C va 190 va '#0. Cac ddng vi c6 thé c6 tinh
phong xa hodc khong phéng xa. Cic hop chét dwoe danh d4u bing ddng vi phong xa

c¢6 cong thirc (I) ¢6 thé bao gc“)m dc‘A)ng vi phéng xa dugc chon tir nhom bao gém H,

-56-



19882

tC, 18F, 1221, 123] 1251 BI[ 75Br, 76Br, "Br va $Br. TSt hon 13, ddng vi phéng xa
dugc chon tir nhém bao gébm®H, ''C va !8F.

Mbt s8 hop chit theo sang ché c6 thé tdn tai & dang chét ddng phén atropi.
Cac chit ddng phan atropi 1a cac chit ddng phan 13p thé duoc tao ra tir su quay bi
can tré quanh céc lién két don ma & d6 sw can tré v& mat khong gian do stc cing dbi
voi sy quay 13 du cao dé€ cho phép phén l1ap ra cac cAu hinh riéng. Can hidu ring tht
ca c4c ciu hinh riéng va hdn hop cta ching duge bao gdm trong pham vi cia sdng
ché.

Trong trudng hop céc hop chat theo sang ché c6 it nhit mot tim 14p thé, theo
d6, chung c6 thé tdn tai & dang céc chét ddng phan dbi anh hodc céc chit ddng phan
khong ddi quang. Cin hiu ring tit ca céc chét ddng phan nay cua ching dugc bao
gdm trong pham vi ciia sang ché.

Trong trudng hop quy trinh didu ché cac hop chét theo sang ché lam phat sinh
hén hop céc chit ddng phan 14p thé, cic chét dong phan nay cé thé dugc phan lap
bang cac k¥ thuat thong thudong nhu sic ky diéu ché. Cac hop chét c6 thé dugc didu
ché & dang raxemic, hodc cic chit ddng phan dbi anh riéng r& c6 thé dugc didu ché
hogc bang phuong phép tdng hop dic hiéu dbi anh hoic bing céch phan giai.

Cac hop chat c6 thé, vi dy, dugc phin giai thanh céc chit ddng phan dbi anh
thanh phin bing c4c k§ thut tiéu chuin, nhu tao thanh cic cip chit ddng phan
khong d6i quang do sy tao thanh mudi véi mot axit hoat tinh quay quang nhu axit (-
)-di-p-toluoyl-D-tartaric va/hogc axit (+)-di-p-toluoyl-L-tartaric, sau d6 két tinh phan
doan va sur tai sinh céc bazo ty do. C4c hop chét ciing ¢ thd dugc phan giai nho tao
thanh c4c este hogc amit ddng phan khong déi quang, sau d6 tach sic ky va loai bo
chét phy trg khong dbi xtmg. Theo cach khac, cac hop chit c6 thé duoc phan giai st
dung c6t HPLC khong d6i ximg.

Trong sut quy trinh bao ché bit ky ctia hop chét theo sang ché, cin va/hoic
mong mudn bao vé cac nhém nhay hodc d& phan tmg trén phan tir bat ky lién quan.
biéu nay cé thé dat duoc b?lng cac nhém bao vé thong thudng nhu cac nhém duge
mo ta trong tai li¢u: Protective Groups in Organic Chemistry, ed.J.F.W.McOmie,
Plenum Press, 1973; va T.W.Greene & P.G.M.Wuts, Protective Groups in Organic
Synthesis, John Wiley & Sons, 1991. C4c nhém bao vé c6 thé dugc loai bd & giai
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doan tiép theo theo cach thu4n tién bang cach sir dung céc phuong phap da biét trong

linh vuc k¥ thuidt nay.
Tir viét tit

0 day va trong sudt ban mé ta, cac tir viét tit dudi day c6 thé dugc sir dung.

A

Ac
AcO
Boc
BHT
br

Bu
n-BuLi
d

dba
DCM
Dess-Martin periodinan

DMA

DMF

DMSO

dppf

Chét phan tmg Eaton

EDCI

EtMgBr
ESI

Et

Et2O
EtOAc
EtOH
Et3SiCl
HATU

HPLC

Hz

iPr, i-Pr, iPr, hoic i-Pr
i-PrOH

KHMDS

LCMS

LDA

m

M

angstrom

axetyl

anhydrit axetic

tert-butyloxycacbonyl

hydroxytoluen dugc butylat héa

rong

butyl

n-butyl lithi

vach d6i

dibenzylidenaxeton

diclometan
1,1,1-tris(axetyloxy)-1,1-dihydro-1,2-benziodoxol-3-
(1H)-on

dimetylaxetamit

N, N-dimetylformamit

dimetyl sulfoxit

(diphenylphosphino)feroxen

7,7% trong lugng dung dich phospho pentoxit trong axit
metansulfonic
N-(3-dimetylaminopropyl)-N'-etylcarbodiimit
hydroclorua

etylmagie bromua

ion héa phun dién tur

etyl

dietyl ete

etylaxetat

ruqu etylic

clotrietylsilan
O-(7-azabenzotriazol-1-yl)-N, N, N, N'-tetrametyluroni
hexaflophosphat

sic ky 16ng hiéu ning cao

hertz

isopropyl

ruQu isopropylic

kali hexametyldisilazan

sic ky long-khéi phd

lithi diisopropyl amin

da vach

mol (mol/l)
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Me metyl

Axit Meldrum 2,2-dimetyl-1,3-dioxan-4,6-dion

MeOH metanol

MHz megahertz

min phut

mL mililit

MTBE metyl tertiary butyl ete

nBu, n-Bu, #Bu, hodc n-Bubutyl no mach théng

NaOiPr natri isopropoxit

nm nanomet

NMR cdng hudng tir hat nhan

PdClx(dppf) [1,1'-bis(diphenylphosphino)feroxen]diclopaladi(II)
Pdx(dba)s tris(dibenzylidenaxeton)dipaladi(0)

Ph phenyl

ppm phén triéu

Pr propyl

q vach bén

RP-HPLC sic ky 1ong &p suit cao pha dao

S vach don

TEA trietylamin

TEMPO (2,2,6,6-tetrametylpiperidin-1-yl)oxidanyl
TFA axit trifloaxetic

THF tetrahydrofuran

TLC sic ky 16p mong

uv tia cuc tim

X-Phos 2-dixyclohexylphosphino-2',4',6'-triisopropylbiphenyl
So d6 chung

Céc hop chit c6 cong thic I theo sing ché c6 thé duoc tdng hop theo cac
phuong phép tdng hop chung da biét déi véi véi ngudi c6 hidu biét trung binh trong
linh vyc. Céc so d phan tmg dudi day chi c6 nghia nhim minh hoa cac vi du cua
sdng ché va khong 1am gidi han sang ché theo cach bat ky.

So @5 1 md ta quy trinh didu ché hop chét 6-bromo hogc 6-iodoquinolin c6
cong thirc VI bing cic phuong phép khéc nhau (Quy trinh 1 dén 5). Nhu duge minh
hoa trong Quy trinh 1, c4c axit malonic dugc thé tai vi tri 2 IV (Q = H) c6 thé duoc
diéu ché bing cich bd sung cic aldehyt thom vao axit Meldrum hoic céc dialkyl
malonat nhu dugc md td trong tai liéu: D. B. Ramachary et al. (Tetrahedron
Letters47 (2006) 651-656), sau d6 thity phan bazo chira nuéc dudi diéu kién vi séng
hogc bing c4ch gia nhiét & nhiét d6 nim trong khoang tir 100 dén 115°C, hoic xir Iy

béng axit nhu axit trifloaxetic trong nudc & nhiét d6 nim trong khoang tir nhiét do
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trong phong dén 100°C. Céc haloanilin V (Z = Br hogc I) ¢6 thd dugc cb dic bing
c4c axit malnonic IV(Q = H) trong phospho oxyclorua & nhiét ¢ nim trong khoang
tlr 80 — 120 °C tao ra cac 6-haloquinolin VI trong d6 R® va R 1a Cl. Qu4 trinh thay
thé hop chét 2-Cl clia 2,4-dicloquinolin VI bing cc natri alkoxit cé thé dugc thuc
hi¢n trong dung mo6i ruou nhu metanol, etanol hodc isopropanol hodc & nhiét d§ cao
trong dung mo6i khong phéan cyc nhu toluen (Alan Osborne et.al.J. Chem. Soc. Perkin
Trans. 1(1993) 181 — 184and J. Chem. Research (S), 2002, 4) dé tao ra cic quinolin
dugc thé VI trong d6 R’ 1a Cl va R 1a Oalkyl. Theo cach khac, nhu duogc thé hién
trong Quy trinh 2, c4c haloanilin V ¢6 thé dwgc xtt 1y truc tiép trong mot binh bing
axit Meldrum, sau d6 duogc gia nhiét v6i su c6 mit clia chét phan ung Eaton nhu
duge md ta bdi W.T. Gao, va cac ddng tic gia (Synthetic Communications40 (2010)
732) @ tao ra hop chit 4-hydroxy-2(1H)-quinolinon XLI. Sau khi duoc xir Iy bang
phospho oxyclorua nhu dugc md ta trudc d6, cac hop chit 2,4-dicloquinolin XLII
thu dugc c6 thé duge khtr proton bing bazo manh nhu lithi diisopropylamit va sau
d6 dugce bd sung vao cac benzyl bromua dugc thé, thu duge chét trung gian quinolin
VI (trong d6 R’ va R7 14 clo). Trong Quy trinh 3, hop chit metyl 2-amino-5-
halobenzoat VII c6 thé trai qua qua trinh axyl hoa véi axit clorua VIII véi sy c6 mit
cta bazo nhu trietylamin dé tao ra chit trung gian amit, chét trung gian nay c6 thé
tiép tuc dugc xir Iy bing bazo nhu natri etoxit hodc kali bis(trimetylsilyl)amit, thu
dugc hop chét 6-halo-4-hydroxyquinolin-2(1H)-on IX. Su chuyén héa cua
hydroxyquinolin-2(1H)-on IX thanh hop chét 2,4-dicloquinolin VI c6 thé dugc thuc
hién trong phospho oxyclorua & nhiét d6 cao. Qua trinh thé CI cta hop chét 2,4-
dicloquinolin VI b?a.ng cac amin dugc thé nhu NHMe,, NHEt,, hoic NHMeEt, c¢6 thé
dugce thyc hién trong dung mdi phin cuc néng nhu MeOH, EtOH, hoic DMF dé tao
ra 2-N(alkyl)2quinolin VI trong d6 R7 1a N(alkyl)2. Trong Quy trinh 4, cic amit XI
¢6 thé duogc tao ra tir cac anilin V va céc axit X véi sy cO mit cua tadc nhén li€n hop
thich hgp nhu EDCI hogic HATU va bazo nhu EtsN. Phan tmg formyl héa tai chd
duéi diéu kién Vilsmeier-Haack (POCL/DMF), tiép dén 14 gia nhiét d& thuc diy qua
trinh déng vong nhu dugc mé ta trong W02007014940 c6 thé tao ra 2-cloquinolin
VI, trong d6 R® 1aHva R’ 1a CL
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Sodo 1
% . %o
o L-Prolin, EtOH 6 co,Q
Quy trinh 1 j\/i * 6/ o NaOH R
o EtOZCIj;COZEt co.Q
R® IV (Q=H)
z POCI3 NaOaIkyI
+ IV —/—/—/—
R® NH,
RS
5 7= \ R5-C| R7 = Oalkyl).
V(Z =1 hogcBr vi (R R"=Cl) ( alkyl)
R4 R4 4 RS RG
i " Ch& 5 r
Quytrinh2 o 8 NH; ph::‘ RS ﬁ
R ng R®
V(zZ=IhoscBi, XL XLl vi (Rs, R7=Cl)
R O j\jﬁ R*
z ome +Cl Vil Z RS POCl;_ RS
Quy trinh 3
R NH; 2. EtONa hoic R®
R® KN(SiMes)2 5 .
Vil (Z = | hodc Br) VI (R?, R =Cl)
R4 R5
z N R® dialkyl
R NZ O R7 cac amin
RS

VI (R5 = Cl, R7 = N(alkyl),)
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So dd 1 (tiép tuc)

R4 RS
z
Poch N RS
Quy trinh 4 DMF RS NZ R
R8
5= 7 =
OH CF3 3 POC|3
Quy trinh 5 Xl
NH,
V“ZJhwcw) vuw=mmw=ca) vuw=cuw=ca)

Céc hop chét c6 cong thic VI trong d6 R7 14 triflometyl, c6 thé duoc bao ché
bét dau tir hop chit 2-carboxyanilin XII nhu dugc mé ta trong Quy trinh 5. Su bd
sung trong mdt binh hgp chit 1,1,1-triflo-4-arylbutan-2-on XIII vao cac axit 2-
aminobenzoic XII va phan {mg tao vong véi chit phan tmg Eaton & nhiét d9 cao tao
ra céc hop chat 4-hydroxy-2-triflometylquinolin VI, trong d¢6 R® 1a OH va R71a CFs.
Sau d6, nhém hydroxyl c6 thé dugc chuyén héa thanh clo ngay khi gia nhiét trong
phospho oxyclorua dé tao ra 6-bromo hodic 6-iodoquinolin VI trong d6 R® 1a Cl va

R’ 1a CFs.

Sodo1l (tié’p tyc)

R4
6 POCl

R
XLl VI (RS, R =cl)
O O
R* EtO alkyl
Z — m
Quy trinh 7
RQ NH2 XLIV
RB
V (z=1 hoc Br Vi, (R7 = alkyl; R® = OH) VI, (R” = alkyl; R® = Cl)
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Nhu dugc thé hién trong Quy trinh 6, cic hop chét c6 cong thic VI cling
dugc bao ché tir cac hop chét 4-hydroxy-2(1H)-quinolinon XLI bang cach ngung tu
v6i céc aldehyt duge thé c6 cong thirc RSCHO v6i sy c6 mit cia este Hantzsch nhu
hop chit dietyl 2,6-dimetyl-1,4-dihydropyridin-3,5-dicarboxylat, trong cic dung moi
nhu etanol va pyridin, thu dugc hop chit 2,4-dihydroxyquinolin IX. Quy trinh xt Iy
tiép theo v6i phospho oxyclorua nhur dugc mé ta trude d6 c6 thé tao ra cac quinolin
c6 cong thirc VI (trong d6 R’ va R71a clo).

Céc hop chit c6 cong thirc VI, trong d6 R7 13 alkyl, c6 thd dugc bao ché nhu
duge minh hoa trong Quy trinh 7. Cac chit trung gian c6 cong thirc XLIV ¢6 thé
dugc bao ché bing cach khir proton ciia este p-keto nhu etyl 3-oxobutanoat hogic etyl
3-oxopentanoat, v6i bazo nhu natri hydrua, tiép theo 13 phan tng alkyl héa véi cac
alkyl halogenua dugc thé nhu RSCH,Br hoic RCH.I. Quy trinh ngung ty véi céc
hop chét 4-haloanilin (V) véi s ¢6 mit cta axit nhu axit para-toluensulfonic (PTSA),
trong toluene 1am dung mdi véi viéc loai bd ddng thoi nude, tiép theo 1a dong vong
ndi phan tir & nhiét do cao, tao ra hgp chét 4-hydroxy quinolin VI, trong d6 RS 1a OH
va R 12 alkyl. Sau d6, nhém hydroxyl c6 thé dugc chuyén héa thanh nhém clo ngay
khi gia nhiét trong axetonitril vi phospho oxyclorua d& tao ra 6-bromo hoic 6-
iodoquinolin VI trong d6 R’ 1a Cl va R 12 alkyl.
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So dd 2
0o H (0] 0
) ~o-N~ -HCl R1J\N'O\ R%-MgX XVI I
Quytrinh1 " “OH | R “R?
XV EDCI, Et;N XV hodc R-Z XIX XVl
i-PrMgCl.LiCl
2_ OH Dess-Martin periodinan 0
Quy trinh 2 R'CHO R™MgX XVI _ ,U\
XVl hoscrezxx R R? hodc MO, R1” R2
i-PrMgCl.LiCl XX XVl
1 ) (PhsP),PdCl, Q
Quytrinh3 R-B(OH), 4 R2COCI A,
K3POy4 R "R
XXI XXII XV
Me
N,
[ .N OH Dess-Martin periodinan (o)
— N
Quytrinh  R'CHO , R1” R2 - R1/U\R2
n-BuLi "
4 XVl XX hodc MnO, XVII
/ /
2 \;\ "N R
R< = " 2 - I ,’N
N R2= || 0
YH XL hodc
(0]
YZ XXIX
Quy 0PN (YR hote R) RIASR?
trinh 5 | ) XVl
n-BuLi
(R'=R?

So d6 2 tém lugc cac quy trinh tdng hop (Quy trinh 1 dén 5) thanh aryl keton
¢6 cong thirc XVIL Trong Quy trinh 1, cdc Weinreb amit XV c6 thé dugc diéu ché
tir cac axit carboxylic XIV va N,0O-dimetylhydroxylaminhydroclorua véi sy ¢6 mit
cta bazo nhu trietylamin hodc bazo Hunig va tac nhén lién hop nhu EDCI. Cac amit
XV c6 thé tiép tuc duoc xir Iy bing chét phan ung Grignard nhw R2MgX (X 1a Br
hodc CI) XVI ma c6 thé thu duogc trén thi trudng hodc dugce thyuc hién béng cach xur
ly R?Z XIX (Z = Br hoic I) véi cac chit phan tmg co kim nhu i-PrMgCl hodc
EtMgCl trong THF ho#c diclometan, thu duge, cic keton XVII, trong d6 R! va R?
duoc x4c dinh & trén. Nhur dugc thé hién trong Quy trinh 2, cac aldehyt XVIII ciing
c6 thé dugc xir Iy bing cac chat phan tmg Grignard nhu dwgc mé ta trong Quy trinh

1, thu dugc céc ruou trung gian XX. Phan tmg oxy hoa tiép theo véi Dess-Martin
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periodinan hoic MnO, trong dung mdi thich hgp nhu 1,4-dioxan hodc
tetrahydrofuran & nhiét d6 cao c6 thé tao ra cac keton XVIL. Quy trinh 3, ma sir dung
phén {mg lién két chéo cia céc axit arylboronic XXI dugc xuc tic boi paladi véi cac
axit clorua XXII str dung K3PO41am bazo va (PhsP),PdCl, 1am chét xic tac trong
dung méi khéng phén cuc c6 diém s6i cao nhu toluen, ciing duge sir dung dé tao ra
céc keton XVIL Trong Quy trinh 4, céc aryl keton XVII, trong d6 R? 1 triazolyl, c6
thé duoc diéu ché bing cach xit 1y hop chét 1-metyl-1H-1,2,3-triazol, dwgc mé ta
trong don sang ché qudc t& s6 PCT 2008098104, véi n-butyllithi, tiép theo 13 phan
g véi cac aldehyt XVIII dé tao ra rugu XX, rugu ndy c6 thé trai qua qua trinh oxy
héa v6i Dess-Martin periodinan hodc MnO;. Quy trinh 5 minh hoa phuong phap
didu ché cac keton d6i xtmg XVII, trong d6 R! va R?14 gidng nhau. Nhu dugc minh
hoa, nhém aryl hoic heteroaryl chira proton axit XL (Y = R! hoic R?) ¢ thé duoc
khtr proton véi sy ¢ mit clia bazo manh nhu n-butyllithi ngay khi dugc hoa tan
trong dung moi duge wu ti€n nhu tetrahydrofuran, & nhi¢t 4o nidm trong khoang tir 0
dén -78°C sau d6 dugc bd sung du vio etylmetoxy(metyl)carbamat d tao ra aryl
keton XVII trong d6 R! va R2 giéng nhau. Aryl hoic heteroaryl bromua XXIX ciing
c6 thé duoc lithi hoa théng qua s trao dbi lithi/halogen véi n-butyllithi truéc khi bd
sung luong du vio etylmetoxy(metyl)carbamat nhu dugc mé ta trudc d6 dé tao ra

céc keton d6i ximg XVII.
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So do 3
0O R O R4 1. Y-MgX XXXIi hogic YZ O R*
H o XXIX va Et hodc iPrMgCl
HO ~o-NHel -~ ril Y
—_—
Quytrinh1 R® NO, RO NO, 2 SnCl.2H;0 R® NH,
RB RB RB
XXl XXIV XXV
1 2
" COZQ o Y=R'hodcR
co Q
POCh R’
XXVI (R5 R7=Cl) XXVI (R5 Cl, R” = Oalkyl)
o R¢ 0O R* RS O R* RS
EtO X R® EtO X R®
Quy trinh 2 EtO + RS CoQ____ ) L )
R® NH, coQ R® N~ R7 R® N~ ~R?
R® . R® R®
XXVII f\l/_ H hodc 2,4,6-CIPh XXVII (RS, R7 = CI hodc Br) XXX (R%, R7 = CHy)
1. NH(CH3)OCH3 4 o5
iPrMCI o R R
2.Y-MgX XXXIl v X OR6
Hodc YZ XIX RO N7 R
n-Buli 8
R
XXVI (R5, R7=Cl, Br hodc CH3 va Y = R1 hodc R2
4 4
ﬁ R YMgX XXXIL; OH R LTEMPO, chittdytring Q@ R° O
|- PngCI .
Quy trinh 3 2. NHz, DMSO, A CF3
R® F R® NH;
RB F3 R8
XXXI XXXIII (Y- R'orR?) XXXIV
RG
XXXV g

PhSO3H, DMSO, A

(RS =CF3, R7 = CONHMe)

So dd 3 thé hién c4c vi du vé& phuong phap duoc sir dung dé gén hoic R! hoic
R2 d8 tao ra céc ketoquinolin c6 cong thirc XX VI (Quy trinh 1 dén 3). Nhu dugc thé
hién trong Quy trinh 1, cic Weinreb amitXXIV co thé dugc tao thanh tir cac axit 4-
nitrobenzoic XXIII va N,O-dimetylhydroxylaminhydroclorua véi sy ¢ mit cua tac

nhén lién hop, vi dy, EDCI va bazo nhu trietylamin hogc bazo Hunig trong dung moéi
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dugc clo héa & nhiét @ mdi trudng. Cac ketoanilin XXVcé thé duge didu ché trong
hai budc bing phan tmg ciia Weinreb amitXXIV véi chat phan tng Grignard nhu
YMgX XXXII (X 12 bromua hoic clorua va Y 1a R! hoic R?) hogc chét phan tmg ma
dugc tao ra trude bing cach két hop YZXXIX (Z = Br hoic I va Y 1a R! hogc R?)
v6i chit phan tmg co kim nhu EtMgCl hogic iPrtMgCl, & nhiét d tir 0°C dén nhiét do
moi trudng @8 tao ra chirc keton, tiép theo 1a bing phan tng khir nhém nitro sir dung
chét khtr phtt hop nhw SnCl>,2H,0 trong dung méi phan cwc nhu etanol hoic THF &
nhiét @6 hdi lwu. Sau d6, céc ketoanilin XXV c¢6 thé dwge xir 1y bing cac axit
malonic IV trong phospho oxyclorua & nhiét ¢ cao dé tao ra céc ketoquinolin XXVI
trong d6 R3 va R71a Cl va Y 1a R! hoic R% Nhém 2-Cl c¢6 thé dugc thé bing
NaOalkyl trong dung mdi rugu néng phi hgp nhu metanol, etanol hodc isopropanol
hodc trong dung méi khong phén cuc nhu toluene & nhiét d§ cao thu dugc quinolin
XXVI, trong d6 R® 1a Cl va R7 1a Oalkyl.Theo cach khac, nhu duge minh hoa trong
Quy trinh 2, etyl 4-aminobenzoat XXVII c6 thé dugc ngung tu bing axit malonic IV
(Q = H) trong phospho oxyclorua & nhiét d9 cao hodc duogc xir Iy bing céc este cua
axit malonic hoat héa nhu bis(2,4,6-triclophenyl)2-benzyl malonat (Q = 2,4,6-
triclophenyl) & nhiét d¢ cao trong vi séng, tiép theo 1a bing cich gia nhiét trong
phosphoryl tribromua hodc phospho oxyclorua thu dugc cac quinolin dugc tao vong
XXVIII trong d6 R’ va R’7 1a Cl hoic Br (Quy trinh 2). Hop chit 2,4-
dibromoquinolin XXVIII c6 thé tiép tuc dugc xir ly bing trimetylboroxin trong céc
diéu kién phan tmg Suzuki & tao ra cc hgp chét 2,4-dimetylquinolin XXX. Sau d6,
etyleste clia cc quinolin XXVIII va XXX c6 thé hoic 1a dugc chuyén héa thanh
Weinrebamit st dung hop chit N,O-dimetylhydroxylaminhydroclorua va
isopropylmagie clorua truéc khi bd sung aryl magie bromua hoic clorua YMg
XXXXII (Y = R! hogc R?) nhu duge md ta trude d6 hodic dugc xir 1y truc tiép bing
céc arylhalogenua XXIX (Z = Br hogc I va Y = R! hoic R?) va n-butyllithi & nhiét
d6 -78 dén 0°C dé tao ra cac keto quinolin XXVI, trong d6 R® va R71a Cl, Br hoic
CHs va Y = R! hoic R? va nhu dugce x4c dinh & trén.

Trong Quy trinh 3, phin mg trong mot binh cta aldehyt XXXI véi cac chét
phan g Grignard nhu YMgX XXXII (X 12 bromua ho3c clorua va Y 1a R! hodc
R?), tiép theo xir ly véi i-PrMgCl va bd sung hop chét 2,2,2-triflo-N-metoxy-N-
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metylaxetamit tao ra cic hop chit hydroxyl XXXIII. Nhém hydroxyl c6 thé dugc
oxy héa bing cach sir dung, vi duy, chét tiy tring va TEMPO. Quy trinh thé flo sau
d6 c6 thé dat duge béng amoniac trong DMSO néng dé tao ra céc anilin XXXIV.
Véi sy c6 mit clia axit benzensulfonic, qua trinh ngung tu cta c4c anilin XXXIV va
N-metyl-2-(metylimino)-4-arylbutanamit XXXV trong DMSO néng tao ra cic
ketoquinolin XXVI trong d6 R® 1a CF3;, R7 1a CONHMe va Y 1a R! hoic R? va nhu

duoc xac dinh & trén.

Sodo 4
Quy trinh 1 Dess-Martin
R* RS OH R* RS 0O R* RS
r4 Re n-Buli_ periodinan R N RS
1 .
9 “No7 R'CHO ho3c MnO, ° N
R N” "R XVIlI R’ R N” "R
Ra RB
VI (Z=l hodc Br XXXVI XXVI
1.Y - ZXXIX
trinh 2 (Y = R* hodic R?)
Quy i-PrMgCl.LiCI O R* RS
DMF n-BuLi N LaCls.2LiCl oy N R6
2. MnOz, A R9 N/ R7
XXXVII XXVI (Y = R? hoic R2)

Quy trinh tbng hop céc chit trung gian ketoquinolin XXVI cling c6 thé dat
dugc théng qua céc con duong chuyén héa héa hoc dugc thé hién trong So dd 4.
Trong Quy trinh 1, tién hanh xir Iy 6-bromo hodc 6-iodoquinolin VI bing n-BulLi,
tiép theo 1a sy bd sung cac aldehyt XVIII, & nhiét @ ndm trong khoang tir 0 dén -
78°C tao ra cdc rugu quinolin bic hai XXXVI. Qua trinh oxy héa cubi ciing thanh
ketoquinolin XXVI c6 thé dat dugc nhd Dess-Martin periodinan hoic MnO,, nhu
duge mo ta trude d6. Theo cach khac, 6-bromo hoic 6-iodoquinolin VI ¢6 thé duoc
xir ly bing #n-BuLi & nhiét d¢ -78°C sau d6 dugc 1am dimg phén tmg bing DMF thu
dugc quinolin carboxaldehyt XXXVII. Sau d6, ketoquinolin XX VI, trong d6 Y 1a R!
hodic R?, c6 thé thu dugc trong quy trinh hai budc bing cich bd sung aldehyt
XXXVII vio hén hogp phin tng ctia aryl halogenua XXIX (Y = R! hoic R2va Z =
Br hoic I) va i-PrMgCLLiCl, tiép theo 13 phan tmg oxy héa véi MnO: (Quy trinh 2).
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Sodo 5
R2 R R* RS
n-BulLi R1 AN Rs
+ 1
Quy trinh 1 R
Y xvu RS N R
R8
3
Vi (Z =1 hodc Br 1(R*=OH)
4 5 3 4 5
Q R R Y-MgX XXXII hoac YZ XXIX R2 R R R
Quytrinh2 vy AN R6 R! A R®
iPrMgCl hodc EtMgCl (Y=R?
R® N7 R hos chz) e ErMect RS N” > R?
R8 RB
XXVI 1 (R = OH)
(Y=R'orR?
O R* RS R2 RR R* RS
Quytrinh3 Y X R® n-BulLi R X
RO N/ R7 + Y-Z ho::ac iPrMgCl RO N/ R7
8 hodc EtMgCl RE
XXVI XXIX I (R®=OH)

(Y=R!ho3cR?) (Y=R'ho3cR%Z

=Br hoicl

So @ 5 minh hoa c4c phuong phép tdng hop ma c6 thé duge sir dung dé bao
ché cac hop chét c6 cong thirc I (Quy trinh 1 - 3). Nhu dugc minh hoa trong Quy
trinh 1, hén hop gdm 6-bromo hoic 6-iodoquinolin VI trong dung méi phi hop,
ching han, THF, c6 thé hoc 1a dugc tron so bd véi cac keton XVII & nhiét d -78°C,
tiép theo 13 bd sung BuLi hojic c6 thé dugc xir Iy so bd v6i BuLi & nhiét do -78°C
trude khi bd sung céc keton XVII thu dugc cac rugu bac ba cé cdng thirc I, trong d6
R31a OH.

Quy trinh 2 minh hoa quy trinh tao ra rugu bac ba c6 cdng thirc I nho xir 1y
céc ketoquinolin XX VI (Y 1 R! hoic R?) bing chit phan tmg Grignard XXXII ma
ho¥ic ¢6 ban trén thi trudng hodic ¢ thé duge didu ché bé‘mg cach trao ddi halogen-
kim loai cta aryl halogenua XXIX vdi etyl hodc isopropyl magieclorua nhur dugc mé
ta trudc d6. Twong ty, nhu duge thé hién trong quy trinh 3, chit phan tng co kim,
ching han, n-BuLi c¢6 thé dugc bd sung vao aryl halogenua XXIX & nhiét d6 nim

trong khoang tir -78°C dén nhiét d6 méi trudng trong dung mdi dugc wu tién ching
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han, tetrahydrofuran, tiép theo nhd bd sung cac quinolin keton XXVI thu dugc rugu
bac ba c6 cong thirc I trong d6 R? 1a OH va R! va R? nhu duge x4c dinh & trén.

So do 6

,R® R* RS ,R® R* RS ,R® R* RS

) R R R
Quy trinh 1 R? B R6 +R! S Ré , R! N R6
R® N7 R? RO N7 R7 R® N7 R7
RB RS RS

NaO(alkyl), A
I (R7=0O(alkyl), R°=Cl) | (RS=0(alkyl),R7=Cl) | (R® R’ =0(alkyl)

R2 R® R* R® Quy trinh 2 R2 R® R* R® R2 R® R* R®
R? Xy~ "R® R? X" "R® . R! Xy "R®
R® N" R” i amin @ wgc R® N R? R® N“ R?
R® thé R® R®
5 R7 = S5-I R =
I(R®, R =ClI) I(R®=CILR"= I (R® 13 amin dugc thé va R7 I3
cac amin dugc thé) Cl hodc céc amin dugc thé
3 4 5 3 4 5
Zn(alkyl),, K,CO3 ref ROR e ROR
PdCly(dppf), A R? X R®, R X RS
PATH 3 R® N”R? R® N R?
RB RS
I (RS =Cl, R7 = alkyl) I (RS, R7 = alkyl)
3 4 5
R2 R? R* RS R2 R®* R R
PATH 4 R NRS 4 R X O Ré
NaS(aIkyI) R9 N/ R7 RS N/ R7
-R8 R8
| (RS =Cl, R7 = S(alkyl)) I (Rs, R7 = S(alkyl))

So db 6 minh hoa cac phuong phép dugc sir dung dé tdng hop cac hop chét c6
cdng thie I trong d6 hodc 1a clo tai R7 hodc R’ hodc tai ca hai vi tri R’ va R” dugc
thay thé bing nito, oxy, luu huynh hoic cdc nhém alkyl. Trong quy trinh 1 va 4,
phén tmg thé 4 nhan cta 2,4-dicloquinolin I (R’ va R 1a CI) bing NaO(alkyl),
NaS(alkyl), chéng han, NaOMe, NaSMe, NaOEt, hodc NaOiPr, trong dung mdi thich
hop chéng han, MeOH, EtOH, i-PrOH hoic DMF & nhiét d0 cao hodc béng cac chit
phén tmg hydroxy dugc thé, ching han, 2-metoxyetanol v6i sy c6 mit clia bazo nhu
natri hydrua trong dung méi phén cyc, ching han, toluen, tao ra cc hgp chét c6 cong
thic I trong d6 R® 1a ClI va R7 2 O(alkyl), O(CH2)20CH; hodc S(alkyl) va céc hop
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chit c¢6 cong thic I trong d6 RS va R7 1a O(alkyl) hoic S(alkyl). Tuong tw, phan tng
thé 4i nhan cta 2,4-dicloquinolin I (R’ va R71a Cl) véi alkyl amin b4c mot hodc alkyl
amin béc hai, cac amin di vong, hodc N,O-dimetylhydroxylamin trong cdc dung moi
phén cuc, chéng han, MeOH, EtOH, hodc Et,NCHO, hodc DMF tao ra quinolin ¢
cong thirc I (Quy trinh 2) trong 6 R3 1a NH(alkyl), N(alkyl)2, N(CH3)OCHa, hoic Cl,
va R7 1a NH(alkyl), N(alkyl),, N(CH3)OCH3s, NA!A? NHCg-3alkyINA'A? hogc
N(CH3)C-4)alkyINA'A2, trong d6 A! va AZnhu dugc x4c dinh & trén. Qua trinh gin
cac amit mach vong vao cé thé duoc tién hanh trong céac diéu kién lién hop dugc xic
tac bdi Buchwald paladin d tao ra cic hop chét c6 cong thirc I, trong d6 R71a cac
vong ching han, azetidin-2-on hoc pyrolidin-2-on. Qué trinh thé clo tai c4c vi tri 2
va 4 ca quinolin I (R® va R71a Cl) bing cc nhém alkyl c¢6 thé duoc thuc hién bing
céch sir dung Zn(alkyl)2 véi su c6 mit cia K2CO;3 va chit xuc tac paladi, chéng han,
PdClz(dppf), thu dugc 2-alkyl va 2,4-dialkylquinolin c6 cong thirc I (Quy trinh 3).

So do 7
R RYOR PATH 1 2R RYOR R RY CN
R1 AN RG szdbag, X-phOf R1 N R6 N R1 AN R6
R® NSRT ZCNZn A g N”CN R® N CN
RS Ra RB
5 _ X 7~
1(R°=HhodcCl,R”=Cl I (RS = H hodc CI I
,R® R* R®
ArB(OH),, K,.CO; R
PdCl,(dppf), A R Xy~ R®
- ~
Quy trinh 2 R® N” SAr
RB

1 (R®=H ho3cCl

Quy trinh tdng hop cic hop chit c6 cong thirc I, trong d6 R’ 1a H hoic Cl
hoic CN, va R’ 1a CN hoic aryl, dugc minh hoa trong So d6 7. Trong quy trinh 1,
phan tmg xyanua hoéa ca 2,4-dicloquinolin I v&i Zn(CN), véi su ¢6 mit clia Zn, chat
xuc tac paladi, ching han, Pdxdbas, va phéi tit, ching han, dppf hodc X-phos, & nhiét
d6 cao c6 thé tao ra 2-CN va 2,4-diCN quinolin c6 cong thirc I. Hop chat 2,4-
dicloquinolin ciing c6 thé trai qua qu4 trinh lién hop chéo dugc xtc tic Paladi Suzuki
v6i ArB(OH)2 hoic ArB(OR), véi chét xuc tic paladi, ching han, PdClx(dppf), tao ra
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céc hop chét ¢ cong thic I trong d6 R7 1a phenyl, phenyl dugc thé va heteroaryl

nim hoic sau nguyén tir, ching han, furan, pyridin, pyridazin, pyrazin, pyrimidin,

pyrol, pyrazol, hodc imidazol (Quy trinh 2).

Sodo 8

Quy trinh 1
(alky)B(OR),, A

Pd(PPhg)s, K,COs,

R2 R® R* RS

Quy trinh 2
R’ Xy "R® NaO(alkyl)
—_—
R? N7 R? a
R8
1(R5=Cl)

Pd,dbas, X-PHOS
Zn(CN)z, Zn, A

Quy trinh 3

R2 R3 R4 R5
R A RS
RO NZ R?
R8
I (RS = alkyl)

R2 R® R* R®

oA

X RS

.

R® N~ "R’
RS
1 (R® = O(alkyl))

R2 R® R* RS
R1 AN RG

~

R® N~ R’
R8
1 (R5=CN)

Nhu dugc minh hoa trong So dd 8, cac hop chét c6 cong thie I duge bao ché

trong cac So dd6va7, trong d6 chi R 1a clo ¢6 thé tiép tuc dugc thé béng cach xur
1y véi axit alkylboronic hodic este dudi cac diéu kién phan tmg Suzuki (Quy trinh 1),
v&i céc natri alkoxit (Quy trinh 2), hodc v6i kém xyanua (Quy trinh 3) sir dung céc
diu kién da dugc mo ta trude d6 dé tao ra cic hop chit c6 cong thirc I, trong d6 R®
12 alkyl, O(alkyl) hogc CN va R nhu dugc x4c dinh & trén.

So do 9
R2 R® R* R® R2 RB R* R
R! AN R6 NaH, Mel, DMF R! A R®
RY N7 R7 RY N” R?
R8 RB
I (R® = OH) I (R3=OMe)
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Nhu dugce thé hién trong So dd 9, cic ruou bac ba cb cong thic I c6 thé duge
xu ly béng bazo, chéng han, NaH, va dugc alkyl héa véi Mel trong DMF d tao ra
c4c hop chét c6 cong thirc I trong d6 R3 1a OMe.

So dd 10
R* RS
Z N RS
~
i R N R R® R* R®
R1JI\R2 R8 R2
1] \ 1 6
S< XVii Rl \,S—é VI(Z=Brhogcl) R 7 R
>‘/ NHy _XVIE vy . o
TI(OEt) R2 1. n-BulLi R N R
¢ Xxxvii 2. HCI, MeOH RS
1 (R® = NHy)
R2 R® R* R®
1 6
hodc R t R I NaH
R® N~ R 2. Ac,0 hodc AcCl
RS 3. NH3 in MeOH, A
1 (R®= OH)

Quy trinh tdng hop céc hop chét c6 cong thirc I, trong d6 R3 1a NHa, duoc
minh hoa trong So @5 10. Cac ketimin XXXVIII c6 thé dugc diu ché bing phan
ung ngung tu qua trung gian Ti(OEt)s cua cac keton XVII véi 2-metylpropan-2-
sulfinamit trong THF hdi lvu. B§ sung »#-BuLi vao hdn hop phan tmg cia céc
ketimin XXXVIII va 6-bromo hodc 6-iodoquinolin VI tai nhiét 6 — 78 °C, tiép theo
tach ra nhém tert-butansulfinyl bang HCI trong MeOH, tao ra céc amin béc ba c6
cong thuc L.

Theo céach khic, cac hop chét c6 cong thic I, trong d6 R3 13 OH c6 thé dugc
XUt 1y bing natrihydrua, sau d6 bd sung anhydrit axetic hoic axetylclorua va duoc
khudy & nhiét d6 trong phong trong khoang thoi gian tir 24 dén 72 gidr @8 tao ra chit
trung gian axetat trong d6 R® 14 OAc. Sau d6, axetat c6 thé duoc két hop véi dung
dich chira amoniac trong metanol va dugc gia nhi¢t & nhiét do nim trong khoang tir

60 dén 85°C dé tao ra cac hop chét c6 cong thic I, trong d6 R® 13 NH..
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So d6 11
3 4 5
R R R Quy trinh 1 R® R* RS
1 6 n
R N R R Xy OR®
R® NZ R “
18 R® N~ "R’
R8
I(R”=CN
( ) I (R = CONH,)
2R REORS reRORYOR
R X RS R’ Ny R®
—_—
RS N OH R? N7 R7
Quy trinh 2 R® o) R8
7 =~
XLIII (R” = CO,H) I (R” = CONA'A?)

Nhu dugce thé hién trong So db 11, cac quinolin c6 cong thirc I trong d6 R7 1a
CN c6 thé dugc thiy phan nhu dugc mé ta trong US20080188521 bing cach xi 1y
v6i natricacbonat va hydro peroxit dé tao ra cac hop chat c6 cong thic I trong d6 R7
13 CONH> (Quy trinh 1) hoic c6 thé dugc xir Iy bing axit manh nhu HC1 dé chuyén
héa CN thanh axit carboxylic XLIII (Quy trinh 2). Ngay khi dugc tao thanh, axit c6
thé tiép tuc dugc lién hop véi cac amin duoc thé bing cach st dung céc tac nhan lién
hop phi hgp, ching han, EDCI hoic HATU, v6i su ¢6 mit ctia bazo nhu trietylamin
hoic bazo Hunig d tao ra cac hop chit c6 cong thirc I trong d6 R7 1a CONA!A2

So d6 12
R® R* RS ,R® R* RS Quy R} RY RS
R? R trinh R2
R1 AN R6 R1 A RG 1 R1 e RG
—_— >
R? N7 “CH, R® NZ B R? N R7
R® R® XXXIX R8
7 -
I (R7 = CHa) (R =CHgBr) 1 (R7 = CH,NHC 5.3)alkyINATAZ ¢ hodc
Quy trinh 2 CH2N(CH3)C(2_3)aIkyINA1A2)
R2 R® R* RS
R? X R
R? NZ R?

RS
I (R7 = CH,0C,.3,alkyINATA?)
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Viéc tong hop cac hop chit c6 cong thuc I trong d6 R’ Ia
aminoalkylaminometylen hoc aminoalkoxymetylen c6 thé dugc thuc hién di tir cac
2-metylquinolinnhur dugc thé hién trong So d312. Qu4 trinh brom héa cac hop chét
2-metylquinolin cé cdng thic I ¢6 thé duoc thuc hién bing N-bromosucxinamit
trong axit axetic & nhiét d§ cao nhu dugc md ta trong WO2010151740, dé tao ra chét
trung gian metylbromua XXXIX. Phan tmg thé 4i nhan cta bromua trong cac diéu
kién bazo sir dung cac quy trinh di biét trong linh vuc k§ thuat ndy c6 thé tao ra céc
hop chit c6 cong thuc I, trong d6 R’ 1a -CH,NHCes3yalkyINA!A? hoic -
CH>N(CH3)C-3)alkyINA!A? (Quy trinh 1) hodc CH20C-3)alkyINA'A? (Quy trinh 2)
va Al va A2 dugc x4c dinh & trén.

Céc hop chét c6 cong thire I trong d6 R!, R? hodc R61a pyridyl c6 thé dugc xir
Iy bing axit m-cloperbenzoic trong dung méi clo héa & nhiét d6 mdi trudmg tir 40°C

d8 tao ra cac pyridyl-N-oxit c6 cong thic L.

So dd 13
R2 RS R4 RS R2 R3 R4 Rs
R1 A RS R1 X RS
- _
RQ N/ R7 R9 N R7
RB R®
I (R3= OH) I(R3=H)

Nhur dugc thé hién trong So dd 13, cac hop chét c6 cong thirc I trong d6 R3 1a
H c6 thé dugc diéu ché bing cach xir Iy cac hop chit c6 cong thirc I trong d6 R3 1a
OH bing axit ching han axit trifloaxetic trong dung mdi, ching han, diclometan &
nhiét d6 trong phong hoic bing cach gia nhiét (W02009091735).

So do 14
O R* RS Rli RZ2 R* RS
1. n-BuLi hosdc
R® 2. co, ~o X R® a
7 3. CH3| Rg N/ R7 RMgBI' R
R8
VI (Z=Br) XLV 1 (R1=R2)

Céc hop chit c6 cong thirc I, trong d6 R! va R2gidng nhau, ciing c6 thé duogc

mb ta trong So dd 14. Cac hop chit 6 -bromoquinolin ban diu cé thé dugc xir 1y
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bang butyl lithi, dwgc 1am dimg phan tmg bing cacbondioxit sau d6 dugc xir ly
bangmetyl iodua nhu dugc mé ta trong US4710507 A1, 1987 d& tao ra chét trung
gian quinolinmetyleste XLV. Tiép theo, xir Iy metyl este bing RLi, R2Li, R!MgBr
hodc R?MgBr du, v6i sy c6 mit hoic khong c6 mit cia lantanum clorua, tao ra cic
hop chét dbi ximg c6 cong thirc L. |
Vi du thyc hién sing ché

Cac hop chit theo sang ché c6 thé dugc didu ché bing cach phuong phap da
biét d6i v6i nguoi 6 hiéu biét trung binh trong linh vyc. Cac vi du dudi dy chi voi
myc dich minh hea cdc vi du clia sang ché ma khéng lam gi6i han sang ché theo
céch bét ky.
Chét trung gian 1: budc a

Hop chét 4-Clo-N-metoxy-N-metylbenzamit

Pyridin (27,6mL, 343mmol) dugc bd sung vio N,O-dimetylhydroxylamin
hydroclorua (16,7g, 172mmol) trong DCM (400mL). Sau d6, hop chét 4-Clobenzoyl
clorua (20mL, 156mmol) dugc bd sung vao va hdn hop dugc khudy & nhiét d6 trong
phong trong khoang thoi gian 3 ngay. Céc chit rin dugc loai bd bing cach loc trong
chén khong, rira véi DCM. Phén dich loc duge rira véi HCL IN trong nudce, sau do
rira v6i nudce. Pha hitu co duge lam khan (Na2SO4), dugce loc, va duge ¢d dic, thu
duoc hop chit néu & & muc niy & dang thd 1a chit 1ong khéng mau ma dugc sir
dung trong budc tiép theo ma khéng cén tinh ché.

Chét trung gian 1: budc b

(4-Clophenyl)(1-metyl-1H-imidazol-5-yl)metanon

Etyl magie bromua (3,0M trong dietyl ete, 21,5mL, 64,4mmol) duoc bd sung théng
qua dng tiém trong vai phut vao dung dich khong mau trong sudt chira hop chét 5-
bromo-1-metyl-1H-imidazol (10,4g, 64,4mmol) trong THF (100mL) trong moi

truong khi chira nito trong bé d4. Chét két tia mau tring duoc tao ra trong qué trinh
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bd sung. Hon hop duoc 14y khoi bé d4 va dugc khuy trong khoang thdi gian 20
phut, sau d6 dugc 1am mét lai trong bé da truéc khi bd sung 4-clo-N-metoxy-N-
metylbenzamit (10,7g, 53,6mmol, Chit trung gian 1: budc a). Huyén phit mau tréng
tao thanh dwgc khudy qua dém & nhiét d6 trong phong. Phan tng dugc 1am ngudi
bing cach bd sung dung dich NH4CI bdo hoa trong nuéc va duge pha lodng véi
nuée. Hon hop duoc c6 dic mot phﬁn dé loai bé THF va dugc pha lodng véi DCM.
Hon hop duoc axit héa dé pH =1 véi dung dich HCI 1IN trong nudc, sau d6 duge
trung hoa véi dung dich NaHCO3 bdo hoa trong nude. Cac pha duge tach ra va pha
nuéc dugce chiét thém véi DCM. Cac dich chiét hitu co dugc rira véi nude, sau d6
duoc 1am khan (NazSOs), dugc loc, va duge c¢d dic thu duge chét rin mau tréng. San
phdm thé dwoc nghién véi hdn hop bao gdm EtOAc:heptan (1:1, 150mL). Chét rén
d3 két tiia dugc thu gom bing céch loc trong chin khong, rira voi heptan, thu dugc
hop chét néu & & muc nay.
Chét trung gian 2: budc a
Metyl 5-bromo-2-(3-phenylpropanamido)benzoat
_0. 0

Br ©

Dung dich chtta metyl 2-amino-5-bromobenzoat (5,0g, 21,73mmol,),
trietylamin (4,39g, 43,38mmol,), 3-phenylpropanoyl clorua (3,67g, 21,76mmol,)
trong diclometan (50mL) dugc cho vao binh day tron 100mL. Hon hgp thu duoc
duoc khudy trong khoang thoi gian 12 gidr & nhiét d6 trong phong. Sau d6, phan tng
duoc 1am dimg phan mg bing cach bd sung 50mL nudc. Hon hop thu duoc dugce
chiét bing 3x50mL diclometan. Lép hitu co két hop dwoc 1am khan qua natri sulfat
khan, dugc loc va dugce c6 dic dudi chan khong. Can dugc tinh ché b?mg sdc ky cot
silicagel véi dung moi rira giai etylaxetat/ete ddu mo (2:1) dé tao ra hop chit néu &
d& muc nay & dang chit rén mau tring.
Chét trung gian 2: budc b
3-Benzyl-6-bromo-4-hydroxy-1,2-dihydroquinolin-2-on
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OH
Br O X O

” o

Dung dich chira metyl 5-bromo-2-(3-phenylpropanamido)benzoat (2,8g,

7,8mmol, chit trung gian 2: budc a), KHMDS (47mL, 15% trong toluen) trong
tetrahydrofuran (50mL) dugc cho vao binh ddy tron 50mL, binh nay dugc rita sach
va dugc giit trong moi trudng tro chira khi nito. Dung dich thu duge duge khudy
trong khoang thoi gian 12 gio & nhiét d¢ trong phong. Phan tng sau d6 dugc lam
dimg phan {mg bing cich bd sung 2mL metanol va 10mL HCI chia nuéc (IM).
Dung dich thu duge dugc chiét bing 2x100mL etylaxetat. Cac 16p hitu co két hop
dugc 1am khan trén natri sulfat khan, dugc loc va duge ¢6 dic dudi chan khong. San
phém th6 duoc loc béng céch két tinh lai tir etylaxetat dé thu duoc hop chét néu & dé
muc ndy & dang chat rin mau tring.
Chét trung gian 2: budc ¢

Hop chat 3-Benzyl-6-bromo-2,4-dicloquinolin
Cl

Br > O
~
N~ Cl

Dung dich chita hgp chét 3-benzyl-6-bromo-4-hydroxy-1,2-dihydroquinolin-2-on
(2,9g, 8,78mmol, chét trung gian 2: budc b) trong POCl; (20mL) dugc cho vao binh
day tron 100mL. Dung dich thu dugc duge khudy trong khoang thoi gian 1 gid &
nhiét d6 110°C. Sau d6, phan tmg duoc lam dimg phan tmg bing cach bd sung
50mLnuéc/da. Tri s6 pH cta dung dich dwoc diéu chinh t6i 7-8 bing dung dich
amoniac chita nudc. Dung dich thu dwgc duge chiét bing 3x50mL etylaxetat. Lép
hitu co két hop dugc lam khan trén natri sulfat khan, dugc loc va dugce ¢6 dac dudi
chan khéng. Cin dugc tinh ché bing sic ky trén cot silicagel v6i dung mdi rira giai
etylaxetat/ete diu mo (2:1) d& thu dwoc hop chit néu & d& muc nay & dang chit rén
mau tréng.

Chét trung gian 3: budc a

Hop chét 5-(4-clobenzyl)-2,2-dimetyl-1,3-dioxan-4,6-dion

-78-



19882

Cl

Prolin (0,165g, 1,42mmol) dugc bd sung vao dung dich chuta 4-
clobenzaldehyt (1,00g, 7,11mmol) va axit Meldrum (1,03g, 7,11mmol) trong EtOH
(10mL). Hdn hop duge khudy & nhiét d6 trong phong trong khoang thoi gian 1 gidy
va dietyl 1,4-dihydro-2,6-dimetyl-3,5-pyridindicarboxylat (1,80g, 7,11mmol) dugc
bd sung vao. Tiép tuc khudy trong khoang thdi gian 3 gid va EtOH dwoc loai bd dudi
ap suit giam. Cin dugc pha lodng véi i-PrOH va dugc loc dé thu duge hop chét
mong mudn 13 cht rén mau tring.
Chét trung gian 3: budc b

Axit 2-(4-Clobenzyl)malonic
OH OH
o) o

Cl

Dung dich chira 5-(4-clobenzyl)-2,2-dimetyl-1,3-dioxan-4,6-dion (1,50g,
5,58mmol, chét trung gian 3: buéc a) va NaOH chira nu6c 3M (16mL) duoc gia
nhiét trong vi séng & 75W trong khodng thdi gian 20 phiit tai nhiét d6 120°C. Hon
hop chira nudc duge chiét bing EtOAc (1x) sau d6 dugc axit héa dén pH = 1 véi
dung dich HCl dm dic chira nudc va dugc chiét bing EtOAc (2 x). Phin chiét
EtOAc két hop dugc rira v6i Ho0, brin va 1am khan trén Na2SOq, duge loc. Cac dung
moi dugc loai bd dudi ap sudt gidm thu dugc hop chét néu & dé muc ndy ¢ dang chét
rin mau tréng.
Chét trung gian 3: budc ¢

Hop chét 6-Bromo-2,4-diclo-3-(4-clobenzyl)quinolin

Hbn hop gdm axit 2-(4-clobenzyl)malonic (1,16g, 5,07mmol, chét trung gian
3: budc b) va 4-bromoanilin (0,872g, 5,07mmol) trong POCls (4,72mL, 50,7mmol)
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dugc gia nhiét & nhiét d6 80°C trong khoang thdi gian 5 gid, duoc 1am mat dén nhiét
d6 trong phong va duogc 1am bay hoi trong chan khong d& loai bd POCl; du. Cin
duoc rét vao nude da va duge xir ly bang dung dich NH4OH chira nu6c dén pH =8 -
9. Hon hop chira nuéc duge chiét bing EtOAc (2 x). Dich chiét hitu co két hop dwoc
ria v6iH20, brin, dugc 1am khan trén NaxSO4, dugc loc va lam bay hoi trong chan
khéng. Hop chét néu & d& muc nay duoc két tia tir Et0, dugc thu b?lng cach loc va
1am khé dé thu dugc chét rin mau vang nhat.

Chét trung gian 4: budc a

Hop chét 5-(4-Flobenzyl)-2,2-dimetyl-1,3-dioxan-4,6-dion

Hop chit néu & d& muc niy duwgc didu ché bing cach sir dung hop chit 4-
flobenzaldehyt thay cho hgp chit 4-clobenzaldehyt st dung quy trinh dugc mo ta dé
diéu ché hop chét 5-(4-clobenzyl)-2,2-dimetyl-1,3-dioxan-4,6-dion (chit trung gian
3: budc a).
Chét trung gian 4: budc b
Axit 2-(4-Flobenzyl)malonic

OH OH
o 0]

F
Hop chét néu & d& muc nay duoc didu ché bing cach thay thé hop chit 5-(4-

clobenzyl)-2,2-dimetyl-1,3-dioxan-4,6-dion (chét trung gian 3: buéc a) bing hop

chit 5-(4-flobenzyl)-2,2-dimetyl-1,3-dioxan-4,6-dion (chét trung gian 4: budc a), sau

d6 theo quy trinh dugc mé ta dé diéu ché axit 2-(4-clobenzyl)malonic (chit trung

gian 3: budc b).

Chét trung gian 4: budc ¢

Hop chét 6-Bromo-2,4-diclo-3-(4-flobenzyl)quinolin
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cl
ROSAs!
Nl F

Hop chit néu & d& muc niy dugc bao ché bing cach thay thé axit 2-(4-
clobenzyl)malonic (chit trung gian 3: budc b) bing axit 2-(4-flobenzyl)malonic (chit
trung gian 4: budc b), sau d6 theo quy trinh da dugc mé ta dé didu ché hop chét 6-
bromo-2,4-diclo-3-(4-clobenzyl)quinolin (chét trung gian 3: budc c).

Chét trung gian 4: budc d
6-Bromo-4-clo-3-(4-flobenzyl)-2-metoxyquinolin

HOn hop bao gdbm hop chit 6-bromo-2,4-diclo-3-(4-flobenzyl)quinolin
(0,350g, 0,909mmol, chit trung gian 4: budc c) va natri metoxit 0,5M trong dung
dich metanol (9,09mL, 4,55mmol) dugc khqu tai nhiét d6 hoi luu trong khoang thoi
gian 16 gid. Hon hop duoc rét vao nudc da va dugc chiét bang EtOAc (2 14n). Phin
chiét EtOAc két hop dugc 1am khan (Na2SO4), dugc loc va 1am bay hoi trong chin
khong va dugc tinh ché bing sic ky cot véi silicagel (heptan/CH2Cly) dé tao ra hop
chat néu & & muc nay & dang chét rén mau tring.

Chét trung gian 5: budc a
Hop chit 5-(3-Clobenzyl)-2,2-dimetyl-1,3-dioxan-4,6-dion

Hop chit néu & d& muc ndy dugc didu ché bing cich st dung hop chét 3-
clobenzaldehyt thay cho hop chét 4-clobenzaldehyt sir dung quy trinh da dugc mé ta
dé didu ché hop chit 5-(4-clobenzyl)-2,2-dimetyl-1,3-dioxan-4,6-dion (chét trung
gian 3: budc a).

Chét trung gian 5: bu6c b
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Axit 2-(3-Clobenzyl)malonic
OH OH.

o) o)
Cl

Hop chit néu & d& muc nay duoc diéu ché bing cach thay thé hop chét 5-(4-
clobenzyl)-2,2-dimetyl-1,3-dioxan-4,6-dion (chit trung gian 3: budc a) bing hop
cht 5-(3-clobenzyl)-2,2-dimetyl-1,3-dioxan-4,6-dion (chét trung gian 5: budc a), sau
d6 theo quy trinh di dugc mo ta dé didu ché axit 2-(4-clobenzyl)malonic (chét trung
gian 3: budc b).

Chét trung gian 5: budc ¢

6-Bromo-2,4-diclo-3-(3-clobenzyl)quinolin

Cl
BrCI

N">cl

Hop chét néu & d& muc nay dugc diéu ché bing cach thay thé hop chét axit 2-

(4-clobenzyl)malonic (chit trung gian 3: budc b) bing axit 2-(3-clobenzyl)malonic
(cht trung gian 5: budc b) sau d6 theo quy trinh da dugc mo ta @ didu ché hop chét
6-bromo-2,4-diclo-3-(4-clobenzyl)quinolin (chit trung gian 3: bude c).
Chét trung gian 6: budc a

5-(4-(1H-Pyrazol-1-yl)benzyl)-2,2-dimetyl-1,3-dioxan-4,6-dion
Me_ Me

X

o0 O
0o 0]

h\l’\N>

L-Prolin (4,07g, 35mmol) dugc bd sung vio hdn hop ban khong ddng nhét
chira hop chit 4-(1 H-pyrazol-1-yl)benzaldehyt (30g, 174mmol) va 2,2-dimetyl-1,3-
dioxan-4,6-dion (25,6g, 174mmol) trong etanol (996mL) & nhi€t 3 trong phong. Sau
40 phtt, hop chét dietyl 1,4-dihydro-2,6-dimetyl-3,5-pyridindicarboxylat (44,1g,
174mmol) dugc bd sung vio trong mot phin, tiép theo 13 etanol (125mL). Sau khi

khudy qua dém, hdn hop dugc ¢ dic dudi 4p sudt giam dé thu dugc chét rin mau
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vang. Isopropanol (300mL) dugc bd sung vao va hdn hop khong ddng nhit duogc
nghién bing séng 4m trong khoang thoi gian 30 phut. H5n hop duoc loc va banh loc
dugc rira v6i isopropanol. Céc chit rén dugc thu gom va 1am kho duéi chan khong
@& thu dugc hop chit néu & d& muc nay & dang chit rin mau tring.
Chét trung gian 6: budc b
Axit 2-(4-(1 H-Pyrazol-1-yl)benzyl)malonic

OH OH
o 0]

Hén hop bao gdm hop chit 5-(4-(1H-pyrazol-1-yl)benzyl)-2,2-dimetyl-1,3-
dioxan-4,6-dion (41,4g, 137mmol, chét trung gian 6: budc a) va dung dich NaOH
chira nuée 3M (300mL, 900mmol) dugc gia nhiét trong khoang thoi gian 48 gid tai
nhiét d6 110°C. Hon hop dugc 1im mat dén nhiét d¢ trong phong, dwoc pha lodng
v6i nude (200mL) va duge chiét bing EtOAc (1x100mL) va sau d6 duge axit héa
dén pH=1 bing dung dich HCl d4m dic chita nuéc & nhiét d6 0°C. Hén hop thu
duoc duoc khuéy & nhiét d¢ 0°C trong khoang thoi gian 1,5 gid, duogc loc va banh
loc duge rira v6i nude. Céac chit rin duge thu gom va lam khd dudi chan khong &
nhiét do 40°C dé thu dugc hop chit néu & &8 muc ndy & dang chit rén mau tring.
Chét trung gian 6: budc ¢
Hop chit 3-(4-(1H-Pyrazol-1-yl)benzyl)-6-bromo-2,4-dicloquinolin

cl
T
N el N>
N

Hoén hop bao gdm axit 2-(4-(1H-pyrazol-1-yl)benzyl)malonic (3,37g, 19,6mmol,
chit trung gian 6: budc b) va 4-bromoanilin (5,10g, 19,6mmol) trong POCl; (18mL)
dugc gia nhiét & nhiét d6 105°C trong khoang thdi gian 3 gid, duoc 1am mat dén
nhiét 46 trong phong va 1am bay hoi trong chan khong dé loai bé POCl; du. Cin
duoc rét vao nudc d4 va duge xir Iy bing dung dich NH4OH trong nuéc dén pH=8 -
9 (nhiét d6 ctia hdn hop chira nudc dugce gitt lanh trong qua trinh bd sung). Céc chét

két tia dugc thu gom, rira sach bing H>O va lam khé dudi 4p suit gidm. Sau khi 1am
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khd, chit rin mau vang nhat thé thu duoc dwoc rira nhidu 14n bing Et0 sau d6 1a
axetonitril va dugc 1am kho dé tao ra hop chét néu & d& muyc ndy & dang chét rin

mau vang nhat.

Chét trung gian 7: budc a
Hop chét 5-(4-Metoxybenzyl)-2,2-dimetyl-1,3-dioxan-4,6-dion

Hop chit néu & d& muc nay duoc didu ché sir dung hop chét 4-metoxybenzaldehyt
thay cho hop chit 4-clobenzaldehyt st dung quy trinh dugc mé ta @& didu ché hop
chit 5-(4-clobenzyl)-2,2-dimetyl-1,3-dioxan-4,6-dion (chét trung gian 3: budc a).
Chét trung gian 7: budc b
Axit 2-(4-Metoxybenzyl)malonic

OH OH
(o] o

o/

Hop chét néu & d& muc nay dugc diéu ché bing c4ch thay thé 5-(4-clobenzyl)-
2,2-dimetyl-1,3-dioxan-4,6-dion (chit trung gian 3: budc a) bing 5-(4-
metoxybenzyl)-2,2-dimetyl-1,3-dioxan-4,6-dion (chit trung gian 7: budc a), sau d6
theo quy trinh d& dugc mo ta dé didu ché axit 2-(4-clobenzyl)malonic (chét trung
gian 3: budc b).

Chét trung gian 7: bude ¢

6-Bromo-2,4-diclo-3-(4-metoxybenzyl)quinolin

cl
ROSAs!
N >cl o

Hop chit néu & d& muc nay dugc diéu ché bing cach thay thé hop chét axit 2-
(4-clobenzyl)malonic (chit trung gian 3: budc b) bing axit 2-(4-
metoxybenzyl)malonic (chit trung gian 7: budc b) sau d6 theo quy trinh di dwoc md
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ta dé diéu ché hop chit 6-bromo-2,4-diclo-3-(4-clobenzyl)quinolin (chit trung gian 3:

budc c).

Chét trung gian 8: budc a
Hop chét 5-(4-Metylsulfonylbenzyl)-2,2-dimetyl-1,3-dioxan-4,6-dion

0o

/

/%
Hop chit néu & d& muc nay dugc diéu ché bing cich sir dung hop chit 4-
(metylsulfonyl)benzaldehyt thay cho hop chét 4-clobenzaldehyt sir dung quy trinh
duoc md ta @& didu ché hop chit 5-(4-clobenzyl)-2,2-dimetyl-1,3-dioxan-4,6-dion
(cht trung gian 3: budc a).
Chét trung gian 8: budc b
axit 2-(4-Metylsulfonylbenzyl)malonic

OH OH
0 0
0
7
/%

Hop chét néu & d& muyc nay duoc diéu ché bing cach thay thé 5-(4-clobenzyl)-
2,2-dimetyl-1,3-dioxan-4,6-dion (chét trung gian 3: budc a) bing hop chit 5-(4-
metylsulfonylbenzyl)-2,2-dimetyl-1,3-dioxan-4,6-dion (chit trung gian 8: budc a),
sau d6 theo quy trinh da dugc mo ta d& didu ché axit 2-(4-clobenzyl)malonic Chét
trung gian 3: budc b).

Chét trung gian 8: budc ¢
Hop chit 6-Bromo-2,4-diclo-3-(4-(metylsulfonyl)benzyl)quinolin

Cl
Br
S
OO0
N~ °Cl ?=O
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Hop chét néu & d& muc nay dugc didu ché bing cach thay thé hop chét axit 2-(4-
clobenzyl)malonic (chdt trung gian 3: buéc b) bing axit 2-(4-
metylsulfonylbenzyl)malonic (chit trung gian 8: budc b) sau d6 theo quy trinh da
duoc md ta @ diéu ché hop chét 6-bromo-2,4-diclo-3-(4-clobenzyl)quinolin (chét
trung gian 3: budc c).

Chét trung gian 9: budc a

Hop chét 2,2-Dimetyl-5-(thiophen-2-ylmetyl)-1,3-dioxan-4,6-dion

=

s/
Hop chit néu & dé muc nay dugc didu ché bing cach st dung thiophen-2-carbaldehyt
thay cho hgp chit 4-clobenzaldehyt sir dung quy trinh dugc mé ta dé diu ché hop
chit 5-(4-clobenzyl)-2,2-dimetyl-1,3-dioxan-4,6-dion (chét trung gian 3: budc a).
Chét trung gian 9: budc b
Axit 2-(Thiophen-2-ylmetyl)malonic

OH OH

o) 0]

=
s/

Hop chit néu & d& muc nay dugc didu ché bing cach thay thé 5-(4-clobenzyl)-
2,2-dimetyl-1,3-dioxan-4,6-dion (chit trung gian 3: buéc a) bing hop chit 2,2-
dimetyl-5-(thiophen-2-ylmetyl)-1,3-dioxan-4,6-dion (chit trung gian 9: budc a), sau
d6 theo quy trinh da dugc mb ta dé diéu ché axit 2-(4-clobenzyl)malonic (chit trung
gian 3: bude b).

Chét trung gian 9: budc ¢

Hop chit6-Bromo-2,4-diclo-3-(thiophen-2-ylmetyl)quinolin

Cl
Br N S
J Ly
N>l

Hop chit néu & & muc nay duoc didu ché bing cach thay thé hop chét axit 2-
(4-clobenzyl)malonic (chdt trung gian 3: budc b) bing axit 2-(thiophen-2-
ylmetyl)malonic (chét trung gian 9: budc b) sau d6 theo quy trinh da dugc mo ta dé
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diéu ché hop chit 6-bromo-2,4-diclo-3-(4-clobenzyl)quinolin (chit trung gian 3:
budc ¢).

Chét trung gian 10: budc a

Hop chét 5-(Benzo[b]thiophen-2-ylmetyl)-2,2-dimetyl-1,3-dioxan-4,6-dion

Hop chét néu & d&& muc nay dugc didu ché sir dung hop chét benzo[b]thiophen-2-
carbaldehyt thay cho hop chit 4-clobenzaldehyt st dung quy trinh dwoc mé ta dé
diéu ché 5-(4-clobenzyl)-2,2-dimetyl-1,3-dioxan-4,6-dion (chit trung gian 3: budc
a).
Chét trung gian 10: budc b
Axit 2-(Benzo[b]thiophen-2-ylmetyl)malonic

OH OH
o

—

S

Hop chit néu & d& muyc nay dugc diéu ché bing cach thay thé 5-(4-clobenzyl)-
2,2-dimetyl-1,3-dioxan-4,6-dion (chdt trung gian 3: budc a) bing hop chét 5-
(benzo[b]thiophen-2-ylmetyl)-2,2-dimetyl-1,3-dioxan-4,6-dion (chit trung gian 10:
buéc a), sau d6 theo quy trinh di dugc mé ta dé didu ché axit 2-(4-
clobenzyl)malonic (chit trung gian 3: budc b).

Chét trung gian 10: budc ¢
Hop chét 3-(Benzo[b]thiophen-2-ylmetyl)-6-bromo-2,4-dicloquinolin
Cl

Br N S

Hop chét néu & & muc nay dugc didu ché bing cach thay thé hop chét axit 2-
(4-clobenzyl)malonic (chit trung gian 3: budc b) bing axit 2-(benzo[b]thiophen-2-
ylmetyl)malonic (chit trung gian 10: budc b) sau d6 theo quy trinh di dwoc mo ta dé
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didu ché hop chit 6-bromo-2,4-diclo-3-(4-clobenzyl)quinolin (chit trung gian 3:
budc c).
Chét trung gian 11: budc a

Hop chit N-Metoxy-N-metylthiazol-5-carboxamit

0]
7N

S
Trietylamin (2,77mL, 19,9mmol) dwgc bd sung tir tir vao hdn hop gbm axit thiazol-
S-carboxylic c¢6 ban trén thi truong (1,03g, 7,98mmol), N,O-
dimetylhydroxylaminhydroclorua (0,778g, 7,98mmol), va EDCI (1,83g, 9,57mmol)
trong CH2Cl> (10mL). Hdn hop dugc khudy & nhiét d6 trong phong trong khoang
thoi gian 72 gid sau d6 dugc lam dimg phan g bing dung dich NaHCO; béo hoa
trong nude. Nude (50mL) duge bd sung vao, tiép dén 1a CH,Cl, bd sung. H3n hop
dugc khudy trong khoang thdi gian 10 phut va céc 16p dugc tach ra. Lép CH.CL,
dugc 1am khan trén NaxSOs, sau d6 dugce loc. Dung mdi dugc loai bé dudi 4p sut
gidm va dau cin dugc tich sic ky (CH.Cl/EtOAc) dé tao ra hop chét néu & d& muc
ndy & dang chét rin mau tring.
Chét trung gian 11: budc b
Hop chit Pyridin-3-yl(thiazol-5-yl)metanon

Dung dich #-BuLi (2,37mL, 3,80mmol, 1,6M dung dich trong hexan) dugc bd
sung tlr tir vao dung dich chita hgp chit 3-bromopyridin (0,600g, 3,80mmol) trong
Et;0 (10mL) tai nhiét do -78°C. Sau khi bd sung, tiép tuc khudy thém trong khoang
thoi gian 40 phut va N-metoxy-N-metylthiazol-5-carboxamit(0,752g, 4,37mmol,
Chét trung gian 11: budc a) dugc hda tan trong Et;0 (10mL) dugc bd sung tlr tir vao.
Hbn hop duge khudy & nhiét d6 -78°C trong khoang thdi gian 10 phut sau d6 dugc
1am 4m dn nhiét d6 0°C va dugc khudy trong khoang thdi gian 1 gio. Dung dich
lanh dugc 1am dimg bing NH4Cl bio hoa trong nudc va duoc 1am 4m dén nhiét 4o
trong phong. H20 dugc bd sung vao va cac 16p duoc tach ra. Lép nude duoc chibt

bing EtOAc va cac dich chiét hiru co két hop duoc rira bing nuée mudi, 1am khan
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trén Na;SOs4, dugc loc, 1dm bay hoi trong chidn khong va dugc tach sic ky
(CH2CL/EtOAc) dé tao ra hop chit néu & d&& muc nay & dang chét rin mau vang
(dwoc két tha tir EO va 1am kho dudi &p sudt giam).

Chét trung gian 12: budc a

N-(4-Bromophenyl)-3-(3-clophenyl)propanamit

Br
0 O
)K/\Q/CI
N
H

Trietylamin (1,01mL, 7,27mmol) dugc bd sung tir tir vao hdn hop bao gdm hop chét
4-bromoanilin  (0,500g, 2,91mmol), axit 3-(3-clophenyl)propanoic (0,643g,
2,91mmol), va EDCI (0,669g, 3,49mmol) trong CH2Cl, (20mL). Hn hop duoc
khudy & nhiét d6 trong phong trong khoang thdi gian 48 gidr va dung dich NaHCOs
bdo hoa trong nudc duge bd sung vio. Nude (50mL) dugc bd sung vao, tiép dén la
CH,Cl, dugc bd sung. Hon hop dugc khudy trong khoang thoi gian 10 phit va cic
16p dugc tach ra. Lop CH2Clz duge lam khan trén NaxSOs, sau d6 dugce loc. Dung
mdi dugc loai bd dudi 4p suit giam va du cin duge tach sic ky (CH2CL/EtOAc) dé
tao ra hgp chét néu & d& muyc nay la chét rin min mau tréng.

Chét trung gian 12: budc b

6-Bromo-2-clo-3-(3-clobenzyl)quinolin

Phospho (V) oxyclorua (1,69mL, 18,2mmol) dugc bd sung vao dung dich
DMF lanh (bé d4) (0,60mL, 7,8mmol). H3n hop dugc 1am 4m dén nhiét d trong
phong va hop chit N-(4-bromophenyl)-3-(3-clophenyl)propanamit (0,879,
2,60mmol, chit trung gian 12: budc a) dugc bd sung vio. Hdn hop thu dugc duge
gia nhiét trong bé dau & 80°C qua dém, duoc rét trén d4 va dugc chiét bing CH2Cl
(2 x). Cac phén dich chiét CH,Cl, dugc lam khan (Na2SO4), dugc loc, 1am bay hoi
trong chan khéng va dugc tach sic ky (EtOAc/Heptan) dé tao ra hop chét néu & dé
muc ndy & dang chét rin mau tring.
Chét trung gian 13:
(1-Metyl-1H-imidazol-5-yl)(thiazol-5-yl)metanon
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Etyl magie bromua (2,34mL, 7,11mmol; 3,0M trong dietyl ete) dugc bd sung
timg giot vao dung dich chia hgp chét 5-bromo-1-metyl-1H-imidazol (1,14g,
7,11mmol) trong DCM dugc trong khoang thoi gian 10 phut. Dung dich mau vang
nhat thu dugc dugc khudy & nhiét d¢ trong phong trong khoang thdi gian 15 phit,
duoc 1am mat trong bé d4 dén nhiét d6 0°C va N-metoxy-N-metylthiazol-5-
carboxamit (1,02g, 5,92mmol, chit trung gian 11: budc a) hoa tan trong DCM (3mL)
duoc bd sung timg giot vao. Bé lam lanh duoc 14y ra va hén hop phan tmg duoc
khudy & nhiét d6 trong phong trong khoang thoi gian 48 gid. Huyén phit mau vang
tao thanh dugc bd sung vao nudc, tiép dén 13 dung dich HCI chita nudc 6M dén pH
trung hoa (pH = 6 - 7). Hn hop chira nudc duge chiét bing DCM, 1am khan trén
NazS0q4, duoce loc va duge ¢ dic. ELO duge bd sung vao va hdn hop dugc nghién
bang séng 4m. Chét két tha dugc thu gom bing cach loc va lam kho d& tao ra hop
chit néu & & muc nay & dang chét rin mau ndu vang.

Chét trung gian 14:
3-(4-(1H-Pyrazol-1-yl)benzyl)-6-bromo-4-clo-N-etyl-N-metylquinolin-2-amin

| N\

N

Cl 0
Br O N
Nid Iil/\
HOn hop bao gdm hgp chét 3-(4-(1H-pyrazol-1-yl)benzyl)-6-bromo-2,4-
dicloquinolin (chét trung gian 6: budc ¢, 0,100g, 0,231mmol), N-
etylmetylamin(1,5mL) va DMF (0,5mL) dugc gia nhiét trong éng kin tai nhiét do

80°C trong khoang thdi gian 8 gid, dugc 1am maét dén nhiét do trong phong, duoc

1am bay hoi trong chin khong, dugc pha lodng bing axetonitril va dugc loc. Phin
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dich loc dugc lam bay hoi trong chan khong va duoc tach sic ky (EtOAc/Heptan) dé
tao ra hop chét néu & d& myc nay.
Chét trung gian 15:
(6-Metoxypyridin-3-yl)(thiazol-5-yl)metanon

O

N NZ o~

Dung dich n-BuLi (1,89mL, 3,03mmol, dung dich 1,6M trong hexan) dugc bb
sung tlr tir vao dung dich -78°C chira hgp chét 5-bromo-2-metoxypyridin (0,392mL,
3,03mmol) trong THF khan (10mL). Sau khi bd sung, tiép tuc khudy trong khoang
thoi gian thém 40 phit va hop chéit N-metoxy-N-metylthiazol-5-carboxamit (0,600g,
3,48mmol, chit trung gian 11: budc a) hoa tan trong THF (10mL) dugc bd sung tir tir
vao. Hon hop dugc khudy tai nhiét d6 -78°C trong khoang thdi gian 10 phut sau d6
dugc 1am 4m dn nhiét d6 0°C va dugc khudy trong khoang thdi gian 1 giy. Dung
dich lanh dugc 1am dimg bingNH4Cl bio hoa trong nuée va dwoc 1am 4m dén nhiét
d6 trong phong. H20 dugc b sung vio va cac 16p duogc tach ra. Lop nude duge chiét
bang EtOAc (3 x) va cac dich chiét hitu co két hop dugc rira bing nude mudi, duge
1am khan (Na;2SOs), duoc loc, duge 1am bay hoi trong chan khéng, dwoc hip phu
trude trén silicagel va dugce tich sic ky (CH2CL/EtOAc) d tao ra san phdm. Hop
chit néu & d& muc nay & dang chét rin mau tring tinh khiét duoc két tua tir MeOH,
dugc loc va duge 1am kho dudi 4p sudt giam.
Chét trung gian 16:
3-(4-(1 H-Pyrazol-1-yl)benzyl)-6-bromo-4-clo-2-metoxyquinolin

Hon hop khong ddng nhét chira hop chit 3-(4-(1H-pyrazol-1-yl)benzyl)-6-
bromo-2,4-dicloquinolin (13,0g, 30,0mmol, chét trung gian 6: budc ¢), natri metoxit
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(9,73g, 180mmol), va toluen (120mL) dugc gia nhiét tai nhiét 36 110°C. Sau 5,5 gio,
hén hop dugc 1am mat dén nhiét do trong phongsau d6 dugc loc qua Celit® rira sach
bang diclometan. Phin dich loc duge ¢ dic dé tao ra chit rin mau vang tho. Chét
rén thd dugc tinh ché bing sic ky cot nhanh (silicagel, ban ddu 1a 50% diclometan-
hexan, nang 1én 100% diclometan) @ tao ra hop chit néu & d& muc nay & dang chét
rin mau tréng.

Chét trung gian 17: budc a

N-(4-bromophenyl)-3-(4-metoxyphenyl)propanamit

Br
A QW
AR
H
O/

Hop chét néu & & muc nay dugc didu ché bing cach thay thé hop chét axit 3-
(3-clophenyl)propanoic bang axit 3-(4-metoxyphenyl)propanoic, sau d6 theo quy
trinh dugc md ta trong chit trung gian 12: budc a.

Chét trung gian 17: budc b
6-Bromo-2-clo-3-(4-metoxybenzyl)quinolin

Hop chit néu & d& muc nay dugc diéu ché bing cach thay thé hop chét N-(4-
bromophenyl)-3-(3-clophenyl)propanamit (chét trung gian 12: budc a) biang hop chit
N-(4-bromophenyl)-3-(4-metoxyphenyl)propanamit (cht trung gian 17: budc a), sau
d6 theo quy trinh diéu ché hop chét trung gian 12: budc b da dugc mé ta.

Chét trung gian 18:
(4-(Dimetylamino)phenyl)(1-metyl-1H-imidazol-5-yl)metanon
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Hop chét néu & d&& muc nay dugc didu ché bing cach thay thé hop chit N-
metoxy-N-metylthiazol-5-carboxamit (chét trung gian 11: budc a) bang hop chiét 4-
(dimetylamino)-N-metoxy-N-metylbenzamit, sau d6 theo quy trinh diéu ché hop
chét (1-metyl-1H-imidazol-5-yl)(thiazol-5-yl)metanon (chit trung gian 13) da dugc
mo ta.

Chét trung gian 19: budc a
3 -(4-(1H-Pyrazol- 1-yD)benzyl)-6-bromo-2,4-diclo-8-metylquinolin

Br. O
cl 'N

HOn hgp bao gdm axit 2-(4-(1H-pyrazol-1-yl)benzyl)malonic (20,0g,
71,5mmol, chét trung gian 6, budc b) va 4-bromo-2-metylanilin (13,3g, 71,5mmol)
trongphospho oxyclorua (66,8mL, 712mmol) dugc gia nhiét tai nhiét d§ 105°C. Sau
5 gid, hdn hop dugc 1am mét dén nhiét d6 trong phong va dugc bd sung vao nude
(600mL) két hop 1am mat ¢ nhiét d6 bén trong khong vuot quéa 35°C. pH ctia hén
hop dugc didu chinh dén 8-9 bing c4ch bd sung tir tir dung dich amoniac bdo hoa
trong nudc dé nhiét d6 bén trongkhdng vuot qua 35°C. Sau khi khudy 30 phut &
nhiét d trong phong, hdn hop dugc loc va Nguyén lidu rin dwgc tao huyén phi
trong axetonitril (200mL), dugc nghién bing séng 4m va dugc loc. Nguyén liéu rin
dugc thu gom lai va tao huyén phit trong DCM (80mL), dwgc nghién bing séng 4m
va dugc loc va duge rira véi ete (40mL).Phan dich loc duge ¢b dic, dugc tao huyén
pht trong DCM (40mL), dugc nghién bing séng am va dugc loc dé tao ra nhidu san
phdm mong muén. DCM (300mL) v dung dich bdo hoa chira nuéc NaHCOs
(100mL) dugc bd sung vio S5g chét rin da phan tach va hdn hop dugc chuyén dén
phué tach va céc 16p duoc tach ra. Cac 16p DCM tiép tuc dugce rira bing nudc mudi
(100mL), dugc lam khan (MgSOs), duge loc va cac dung moi dugce loai bo dudi ap
suit giam. Nguyén lidu tho duoc tinh ché bing cach sir dung séc ky cot nhanh trén
silicagel rtra giai bing DCM d& tao ra hop chét 3-(4-(1H-pyrazol-1-yl)benzyl)-6-
bromo-2,4-diclo-8-metylquinolin 1 chit rén mau tring nhat.

Chét trung gian 19: budc b
3-(4-(1H-Pyrazol-1-yl)benzyl)-6-bromo-4-clo-2-metoxy-8-metylquinolin
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Hop chét néu & d& myc nay dugc didu ché bing cach sir dung hop chit 3-(4-
(1H-pyrazol-1-yl)benzyl)-6-bromo-2,4-diclo-8-metylquinolin (chdt trung gian 19:
budc a) thay cho hop chét 3-(4-(1H-pyrazol-1-yl)benzyl)-6-bromo-2,4-dicloquinolin
(chdt trung gian 6: budc c), sau d6 theo quy trinh didu ché hop chit 3-(4-(1H-
pyrazol-1-yl)benzyl)-6-bromo-4-clo-2-metoxyquinolin (chit trung gian 16) da dugc
mo ta.

Chét trung gian 20: budc a
N-Metoxy-N-metyl-4-nitrobenzamit

2
Hop chit néu & d&& muc nay dugc didu ché bing cach thay thé axit thiazol-5-

carboxylic bing hgp chit axit 4-nitrobenzoic, sau d6 theo quy trinh diéu ché hop

chit N-metoxy-N-metylthiazol-5-carboxamit (chdt trung gian 11: budc a) da duoc

mo ta.

Chét trung gian 20: budc b

(1-Metyl-1H-imidazol-5-yl)(4-nitrophenyl)metanon

Hop chit néu & d& muc nay dwoc diéu ché bing cach thay thé N-metoxy-N-
metylthiazol-5-carboxamit (chit trung gian 11: budc a) bang hop chit N-metoxy-N-
metyl-4-nitrobenzamit (chat trung gian 20: budc a), sau d6 theo quy trinh didu ché
hop chét (1-metyl-1H-imidazol-5-yl)(thiazol-5-yl)metanon (chét trung gian 13) da

dugc mo ta.
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Chét trung gian 20: budc ¢
(4-Aminophenyl)(1-metyl-1H-imidazol-5-yl)metanon

Hbn hop bao gém (1-metyl-1H-imidazol-5-yl)(4-nitrophenyl)metanon (1,30 g,
5,62mmol, Chit trung gian 20, buéc b) va thiéc (ID)clorua dihydrat (6,54 g,
28,1mmol) trong EtOH (35mL) dugc khudy & nhiét ¢ hdi Iuu trong khoang thoi
gian 1 gio, duoc 1am mét dén nhiét d6 trong phong va 1am bay hoi trong chin khong
@ loai bé hau hét EtOH. Cin dugc rét vao dung dich NaOH chita nudc 3M/d4, rira
sach v6i hop chit EtOAc. Hn hop dugc khudy & nhiét d6 trong phong trong khoang
thoi gian 15 phut, sau d6 céc 16p dugce tach ra. Lop nudc duoc chiét lai bing EtOAc.
Phan chiét EtOAc két hop duogc rira bﬁng nuéde mudi, dugc 1am khan (NazS04), duogc
loc va 1am bay hoi trong chan khong dé tao ra hop chét néu & dé muyc niy & dang
chit rin mau vang.

Chét trung gian 20: budc d
(3-(4-(1H-Pyrazol-1-yl)benzyl)-2,4-dicloquinolin-6-yl)(1-metyl-1 H-imidazol-5-

yl)metanon

HOn hop bao gdm hop chit (4-aminophenyl)(1-metyl-1H-imidazol-5-
yDmetanon (0,160 g, 0,795mmol, Chit trung gian 20: budc c) va axit 2-(4-(1LH-
pyrazol-1-yl)benzyl)malonic (0,207g, 0,795mmol, Chét trung gian 6: budc b), trong
POCI3 (3mL) dugc gia nhiét tai nhiét 0 105°C trong khoang thoi gian 4 gid, dugce
1am maét dén nhiét d9 trong phong va dugc ¢b dic dé loai bd POCl; du. Cin dugce rét
vao nudc d4 va duge xir Iy bing dung dich NH4OH chira nudc dén pH = 8 - 9 (nhiét
d6 cta hdn hop chira nudc duogc giit lanh trong qua trinh b sung). Hon hop chira
nuéc duge chiét bing DCM (2 14n). Cac phéan chiét diclometan két hop dugc lam

khan trén NaxSOs, dugc loc, duge lam bay hoi dén kho dudi ap suét giam va dugc
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tach sdc ky (0 — 5% MeOH trong CH,Cly) d tao ra hop chit néu & d& muc nay &
dang chét rin mau vang.

Chét trung gian 21: budc a

(4-Clophenyl)(4-nitrophenyl)metanon

O
Cr II II NO,

Hén hop bao gdm axit (4-clophenyl)boronic (1,50g, 9,59mmol), hop chét 4-
nitrobenzoyl clorua (1,78 g 9,59mmol), bis(triphenylphosphin)paladi(Il) clorua
(0,137g, 0,192mmol) va K3PO4 (3,34g, 19,2mmol) trong toluen (30mL) dugc xir ly
nhu duge md ta trong WO 2010/015355 @ tao ra hop chét néu & & muc ndy.

Chét trung gian 21: budc b
(4-Aminophenyl)(4-clophenyl)metanon

0]
CI° II II NH;

Hop chit néu & dé muc nay dugc diéu ché bing cach sir dung hop chit (4-
clophenyl)(4-nitrophenyl)metanon, (chit trung gian 21: budc a) thay cho hop chét
(1-metyl-1H-imidazol-5-y1)(4-nitrophenyl)metanon, (chit trung gian20: budc b), sau
d6 theo quy trinh didu ché hop chit (4-aminophenyl)(1-metyl-1H-imidazol-5-
yl)metanon (chét trung gian 20: budc ¢) da dugc mo ta.

Chét trung gian 22: budc a
(4-Clophenyl)(2,4-diclo-3-(4-(metylsulfonyl)benzyl)quinolin-6-yl)metanon

\
o=s"

. O
L,
@ )
cl N" cl
Hon hop bao gdm hop chit (4-aminophenyl)(4-clophenyl)metanon (0,351g,

1,52mmol, Chét trung gian 21: budc b) va axit 2-(4-(metylsulfonyl)benzyl)malonic
(0,413g, 1,52mmol, Chét trung gian 8: budc b), trong POCl; (4mL) dugc gia nhiét
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tai nhiét d6 105°C trong khoang thoi gian 4 gio, duge 1am mét dén nhiét d6 trong
phong va dugc ¢6 dic dé loai bd POCL du. Can duoc rét vao nudc da va dugc xtr ly
bang dung dich NH4OH chita nu6c dén pH =8 - 9 (nhiét d§ ctia hdn hop chira nudc
dugc gift lanh trong sudt qué trinh bd sung). Chét rén két tia dugc phéan tach bing
cach loc, rira sach thém véi H20 va dugc 1am kho @& tao ra hop chét néu ¢ @& muc
ndy & dang chét rin mau niu vang.

Chét trung gian 22: budc b

Hop chét (4-Clo-2-metoxy-3-(4-(metylsulfonyl)benzyl)quinolin-6-y1)(4-

clophenyl)metanon

Hop chit néu & d& muc nay duoc didu ché bing céach thay thé 3-(4-(1H-
pyrazol-1-yl)benzyl)-6-bromo-2,4-dicloquinolin (chét trung gian 6: budc c) bing hop
chét (4-clophenyl)(2,4-diclo-3-(4-(metylsulfonyl)benzyl)quinolin-6-yl)metanon (chét
trung gian 22: budc a), sau d6 theo quy trinh diéu ché hop chét 3-(4-(1H-pyrazol-1-
yl)benzyl)-6-bromo-4-clo-2-metoxyquinolin (chit trung gian 16) da duoc mb ta.
Chét trung gian 23:

Hop chét 3-(Benzo [blthiophen-2-ylmetyl)-6-bromo-4-clo-2-metoxyquinolin

Hop chét néu & d& muc nay duoc didu ché bing cach thay thé 3-(4-(1H-
pyrazol-1-yl)benzyl)-6-bromo-2,4-dicloquinolin (chét trung gian 6: budc c) bing hop
chét 3-(benzo[b]thiophen-2-ylmetyl)-6-bromo-2,4-dicloquinolin (chat trung gian 10:
budc ¢), sau d6 theo quy trinh diéu ché hop chét 3-(4-(1H-pyrazol-1-yl)benzyl)-6-
bromo-4-clo-2-metoxyquinolin (chét trung gian 16) d& dugc md ta.

Chét trung gian 24:
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Hop chét 1-(4-(4-Flobenzoyl)piperidin-1-yl)etanon
0]

fopel

o)

‘ Anhydrit axetic (2,32g, 24,6mmol) dugc bd sung timg giot vao dung dich
lanh (0°C) chita hop chit (4-flophenyl)(piperidin-4-yl)metanon (5,00g, 20,5mmol)
trong DCM (33mL) va trietylamin (10,0mL, 71,8mmol). H3n hop thu dugc duge
loai bo khoi bé d4 sau 5 phut va dwgc khudy & nhiét @6 trong phong trong khoang
thoi gian 2 gid. Phan tmg sau d6 dwgc bd sung vao hdn hop gdm dung dich K3PO4
chira nuéc 1M (100mL), H>O, va DCM dugc bd sung vao. Céc 16p duoc tach ra va
16p nuée duge chiét lai bing DCM. Cac 16p hitu co két hop dugc 1am khan (Na2S04),
duogc loc, cd dic dudi ap suét giam va duoc tach sic ky (CHCl/EtOAc) dé tao ra
hop chit néu & dé muc nay & dang diu trong.

Chét trung gian 25: budc a
Hop chit (1-Metyl-1H-imidazol-5-yI)(pyridin-2-yl)metanol

N
=

7 N\ \

=N OH

Dung dich chtta phtic chit isopropyl magie clorua/lithiclorua (1,3M trong
THF, 19,5mL, 25,35mmol) dugc bd sung timg giot bing éng tiém vao dung dich
chira hgp chit 5-bromo-1-metyl-1H-imidazol (4,12 g, 25,58mmol) trong THF khan
(130mL) & nhiét do 0°C. Sau 15 phit, dung dich Grignard dugc bd sung vao dung
dich chira hop chét picolinal dehyt (2,0mL, 20,93mmol) trong THF khan (55mL) &
nhiét d§ 0°C. Hdn hop phéan tmg duge khudy trong khoang thoi gian 5 phut & nhiét
d6 0°C, sau d6 dugc 1am 4m dén nhiét do trong phong trong khoang thoi gian 1 gio.
Sau d6, hdn hop phan tmg dugc 1am mét trong bé d4 va duoc 1am dimg phan tmg
bang dung dich amoni clorua bdo hoa trong nuéc. H3n hop duge phan chia giita
nudc mudi va etylaxetat. Pha chita nudc d3 tich ra duoc chiét thém bing etylaxetat.
Pha hitu co dugc lam khan (Na2;SOs), dugce loc, va dugce cd dic. San phém tho duoc
tinh ché bang sic ky cot nhanh (silicagel, 0-5% MeOH-DCM) d& tao ra hop chit néu

& d¢ muc nay & dang chat ran mau tréng.
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Chét trung gian 25: budc b
Hop chét (1-Metyl-1 H-imidazol-5-y1)(pyridin-2-yl)metanon
L)

I\ N

—N o

Hon hop khoéng ddng nhét chira hop chét (1-metyl-1H-imidazol-5-y1)(pyridin-
2-yl)metanol (1,41 g, 7,45mmol, Chét trung gian 25: buéc a) va mangan dioxit
(3,24g, 37,27mmol) trong 1,4-dioxan (52mL) dugc khudy & nhiét ¢ 100°C trong
khoéng thoi gian 2 gid. Sau d6, hdn hop phan tmg dugc 1am mat dén nhiét d6 trong
phong, dugc loc qua Celit®, duoc rira sach véi DCM, va dugc cb dic dé tao ra hop
chit néu & @& muc nay & dang chét rin mau tring nhat.
Chét trung gian 26: budc a
Hop chét Pyridin-3-yl(4-(triflometyl)phenyl)metanol

R F
F

7 N\
N= OH
Hop chat néu & d& muc nay duge diu ché tvong tw nhu phuong phép diéu

ché Chit trung gian 25: buéc a sir dung hop chit 3-bromopyridin va 4-
(triflometyl)benzaldehyt 1in luot thay cho hop chit 5-bromo-1-metyl-1H-imidazol
va picolin aldehyt.
Chét trung gian 26: budc b
Hop chét pyridin-3-yl(4-(triflometyl)phenyl)metanon

R F
F

7\
N= O
Hop chit néu & d& muc nay dugc diéu ché tuvong tu nhu phuong phép didu
ché chit trung gian 25: buSc b st dung hop chit pyridin-3-yl(4-
(triflometyl)phenyl)metanol (chét trung gian 26: budc a) thay cho hop chit (1-metyl-
- 1H-imidazol-5-yl)(pyridin-2-yl)metanol.

-99-




19882

Chét trung gian 27: buéc a
(3,4-Dimetoxyphenyl)(pyridin-3-yl)metanol

—0 \O

7 N\
N= OH

Hop chét (3,4-dimetoxyphenyl)magiebromua (0,5M trong THF, 9,5mL,
4,75mmol) dugc bd sung timg giot bing éng tiém vao dung dich chira hop chit
nicotinaldehyt (0,88mL, 9,37mmol) trong THF khan (20mL) & nhiét 6 0°C. Hon
hop phan tmg dugc khudy trong khoang thodi gian 30 phut & nhiét d6 0°C, sau d6
duoc 1am dimg phan tng biang dung dich amoni clorua bio hoa trong nuéc. Hn hop
dugc phén chia gitta nudc va etylaxetat. Pha nudc di tach ra con duge chiét bang
etylaxetat. Pha hitu co duge 1am khan (Na2SOs), dugc loc, va duge ¢ dic. San phim
thd duoc tinh ché bang sic ky cot nhanh (silicagel, 0-60% EtOAc-hexan) dé tao ra
hop chit néu & d& muc ndy & dang ddu mau niu.
Chét trung gian 27: budc b
Hop chét (3,4-Dimetoxyphenyl)(pyridin-3-yl)metanon

—0Q \O

7\
N= 0]

Hop chit néu & @& muc nay dugc diéu ché tvong tw nhu phwong phép diéu
ché chit trung gian 25: budc b st dung hop chét (3,4-dimetoxyphenyl)(pyridin-3-
yl)metanol (chit trung gian 27: buéc a) thay cho hop chit (1-metyl-1H-imidazol-5-
yD)(pyridin-2-yl)metanol.

Chét trung gian 28: budc a
Hop chit (4-(Dimetylamino)phenyl)(pyridin-3-yl)metanol

\
N—

7 N\
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Hop chét néu & && muc nay duoc didu ché twong tu nhu phwong phap diéu
ché chit trung gian 270 budc a su dung hop chit (4-
(dimetylamino)phenyl)magiebromua thay cho hop chét (3,4-
dimetoxyphenyl)magiebromua.
Chét trung gian 28: budc b

Hop chét (4-(Dimetylamino)phenyl)(pyridin-3-yl)metanon

\
N—

7 N\
N= 0]

Hop chit néu & & muc nay dugc didu ché tuong ty nhu phuong phép didu
ché chit trung gian 25: budc b sir dung hop chét (4-(dimetylamino)phenyl)(pyridin-
3-yl)metanol (chét trung gian 28: budc a) thay cho hop chét (1-metyl-1H-imidazol-5-
yD)(pyridin-2-yl)metanol.

Chét trung gian 29: budc a
Hop chét (4-Flophenyl)(1-metyl-1H-imidazol-5-yl)metanol

N

a \;\E

E \
OH

Hop chét néu & d&& muc nay dugc diéu ché twong ty nhu phuong phép diéu
ché chét trung gian 27: budc a sir dung hop chit (4-flophenyl)magiebromua va 1-
metyl-1H-imidazol-5-carbaldehyt 14n luot thay cho hop chit (3,4-
dimetoxyphenyl)magiebromua va nicotinaldehyt.
Chét trung gian 29: budc b
Hop chét (4-Flophenyl)(1-metyl-1H-imidazol-5-yl)metanon

Hop chit néu & d¢& myc nay duoc diéu ché twong ty nhu phuong phép didu
ché chat trung gian 25: budc b sir dung hop chit (4-flophenyl)(1-metyl-1H-imidazol-
5-yl)metanol(chét trung gian 29: budc a) thay cho hop chét (1-metyl-1H-imidazol-5-
yl)(pyridin-2-yl)metanol.
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Chét trung gian 30: budc a
Hop chét (3,4-Diclophenyl)(pyridin-3-yl)metanol
Cl Cl

7 N\
N= OH
Hop chit néu & @& muc nay duoc diéu ché twong tu nhu phuong phép diéu
ché chit trung gian 27: budc a st dung hop chét (3,4-diclophenyl)magiebromua thay
cho hop chét (3,4-dimetoxyphenyl)magiebromua.
Chét trung gian 30: budc b
Hop chit (3,4-Diclophenyl)(pyridin-3-yl)metanon
Cl Cl

7\
N= @)

Hop chét néu & d& muc nay dugc diéu ché twong tu nhu phuong phép didu
ché chét trung gian 25: budc b sir dung hop chét 3,4-diclophenyl)(pyridin-3-
yl)metanol (chit trung gian 30: budc a) thay cho hop chit (1-metyl-1H-imidazol-5-
yD)(pyridin-2-yl)metanol.

Chét trung gian 31: budc a
Hop chit (4-Metoxyphenyl)(pyridin-3-yl)metanol
o—

7 N\
N= OH
Hop chit néu & d&& muc nay dugc diéu ché twong ty nhu phwong phap diéu
ché chét trung gian 27: budc a sir dung hop chit (4-metoxyphenyl)magiebromua
thay cho hop chét (3,4-dimetoxyphenyl)magiebromua.
Chét trung gian 31: budc b
Hop chét (4-Metoxyphenyl)(pyridin-3-yl)metanon
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7 N\
N= o)

Hop chét néu ¢ d& muc nay dugc didu ché tuong tu nhu phuong phap didu
ché chit trung gian 25: budc b sit dung hop chit (4-metoxyphenyl)(pyridin-3-
yD)metanol (chét trung gian 31: budc a) thay cho hop chét (1-metyl-1H-imidazol-5-
yD(pyridin-2-yl)metanol.

Chét trung gian 32: budc a
Hop chét (3-Flophenyl)(pyridin-3-yl)metanol
R

7 N\
N= OH
Hop chét néu & d& myc nay dugc didu ché twong tu nhu phuong phap diéu
ché chét trung gian 27: budc a sir dung hop chit (3 -flophenyl)magiebromua thay cho
hop chét (3,4-dimetoxyphenyl)magiebromua.
Chét trung gian 32: budc b
Hop chét (3-Flophenyl)(pyridin-3-yl)metanon
F

7\
N= 0
Hop chét néu & & myc nay dugc diéu ché twong ty nhu phwong phép diéu
ché chét trung gian 25: budc b sir dung hop chit (3-flophenyl)(pyridin-3-yl)metanol
(chét trung gian 32: budc a) thay cho hop chét (1-metyl-1H-imidazol-5-yl)(pyridin-
2-yl)metanol.
Chét trung gian 33: budc a
Hop chét Bis(2,4,6-Triclophenyl) 2-benzylmalonat

Cl Cl
jongwe!
Cl Cl 0 OCI Cl
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Hon hop gdm axit 2-benzylmalonic (10g, 51,5mmol), hop chit 2,4,6-
triclophenol (20,3g, 103mmol), va POCl; (12,0mL, 129mmol) dugc khudy trong méi
trudong khi tai nhiét d§ 105°C trong khoang thoi gian 2 gi¢. Sau d6, phan Gng duoc
1am mat dén nhiét d6 trong phong, dugc rét 1én 150mL nude d4, va duoc chiét bing
4:1 ete/DCM (3 1dn x 150mL). Lép hiru co két hop dwoc rira v6i nude (1 1An x
400mL) va dung dich NaCl chira nuéc 4M (1 14n x 100mL), va 16p hitu co mau vang
dugc lam khan (Na2SOs), dugc loc, va duge c6 dic b?mg cach lam bay hoi quay tai
nhiét 6 < 40 °C dé tao ra hop chét néu & @ muc nay ¢ dang dau dic ndu vang ma
try thanh chit rin mau be sau khi d& yén.

Chét trung gian 33: budc b
Hop chit Etyl 3-benzyl-4-hydroxy-2-oxo-1,2-dihydroquinolin-6-carboxylat

o OH

o O B
u 0]

Hon hop bao gdm hop chit etyl 4-aminobenzoat (2,85g, 17,2mmol) va bis(2,4,6-
triclophenyl) 2-benzylmalonat (11,4g, 20,7mmol, chét trung gian 33: budc a) dugc
tao vi séng & nhiét d6 250°C trong khoang thdi gian 15 phit (chit khoi mao
Biotage). Phan tmg sau d6 dugc dé ngudi dén nhiét d6 trong phong, va chét ban rén
mau ndu vang thu dugc duge phén tan trong ete (15mL) va dugc loc. Banh loc mau
be dugc rira véi ete (1 1an x 15mL) va duge 1am khé & nhiét d6 100°C dé tao ra hop
chét néu & d& muc nay la bdt mau be nhat.
Chét trung gian 33: budc ¢
Hop chiét etyl 3-benzyl-2,4-dicloquinolin-6-carboxylat

0O Cl I
A
/
N™ ~Cl
Hbn hop bao gdm hop chit etyl 3-benzyl-4-hydroxy-2-oxo-1,2-dihydroquinolin-6-

carboxylat (0,746g, 2,31mmol, chét trung gian 33: bude b) trong POCl3 (4,29mL,
46,Immol) dugc khudy tai nhiét d6 hdi lwu (nhiét d6 khdi nhém 130°C) trong
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khoang thoi gian 30 phit. Dung dich mau vang trong dugc 1am mét dén nhiét do
trong phong, dugc pha loing bing d4 (50mL), va dugc lam dimg phan img
bangNH:OH dim dic chira nuéc (1 x 12mL) trén d4. Hdn hop duoc chiét bing
DCM (2 x 50mL), duge 1am khan (Na,SO4), duge loc, va duge cb dic dé tao ra hop
chit néu & d& muc nay & dang chit rin mau vang.

Chét trung gian 33: budc d

Hop chét (3-Benzyl-2,4-dicloquinolin-6-yl)(4-clophenyl)metanon

o) Cl O
SRS

cl N" el

Dung dich chtta hop chét 1-clo-4-iodobenzen (146mg, 0,611mmol) trong
THF (0,8mL) duoc bd sung timg giot trong mdi truong khi argon vao dung dich -
72°C chtra n-BuLi (2,59M trong hexan, 0,236mL, 0,611mmol) trong THF (1,5mL).
Dung dich mau vang trong thu dugc dugce khudy & nhiét d6 -72°C trong khoang thoi
gian 25 phit, va sau d6 dugc xir Iy timg giot bing dung dich chira hop chét etyl 3-
benzyl-2,4-dicloquinolin-6-carboxylat (200mg, 0,555mmol, chét trung gian 33: budc
¢) trong THF (0,8mL). Dung dich sim miu thu dugc khudy & nhiét d6 -72°C trong
khoang thdi gian 30 phut va sau d6 duge dé 4m dén nhiét d6 0°C trong khoang thoi
gian honl5 phut va sau d6 dugc lam dimg phan tmg bing dung dich NH4Cl chira
nuéc SM (3mL). Hon hop dugc pha lodng véi dietylete (SmL), va 16p nudc duoc
chiét bang ete (1 x 5SmL). C4c 16p hitu co két hop dugc 1am khan (Na2SOs), duoc
loc, va dugc o6 dic dé tao ra cin ma duge tach sic ky nhanh béng heptan dén 30%
EtOAc/heptan gradien dé tao ra ty 16 mol ~1:1 ctia hop chét néu & d& muc nay va hop
chit dugc thu héi etyl 3-benzyl-2,4-dicloquinolin-6-carboxylat.
Chét trung gian 34: budc a
Hop chét etyl 3-benzyl-2,4-dibromoquinolin-6-carboxylat

(0] BrI
0 A
P P
N Br
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HOén hop bao gdém hop chit etyl 3-benzyl-4-hydroxy-2-oxo-1,2-
dihydroquinolin-6-carboxylat (0,749g, 2,32mmol, chét trung gian 33: budc b) trong
POBr3 (13,3g, 46,3mmol) dugc khuéy ¢ nhi¢t d¢ 130°C trong khoang thdi gian 30
phut, va sau d6 dugc dé ngudi dén nhiét d6 trong phong qua dém, tai nhiét do nay né
duoc héa rin. H3n hop nay dugc phén chia gifta S0mL DCM va 50mL d4, va 16p
nuée duge chiét bing DCM (1 1an x 50mL). C4c 16p hitu co duc m& két hop dugc
loc va ph?m dich loc mau vang trong dugc ¢b dic d& tao ra chét rin mau vangma
duoc nghién trong 50mL toluen néng. Hon hop dugc dé mat dn nhiét do trong
phong va duoc loc dé tao ra hop chét néu ¢ d& muc nay 1a bdt mau be.

Chét trung gian 34: budc b
Hop chét etyl 3-benzyl-2,4-dimetylquinolin-6-carboxylat

.

-0 O X
N7

Hon hop bao gém hop chét etyl 3-benzyl-2,4-dibromoquinolin-6-carboxylat
(0,245g, 0,545mmol, Chét trung gian 34: budc a), 2,4,6-trimetyl-1,3,5,2,4,6-
trioxatriborinan (0,229mL, 1,64mmol), va K»COs; chita nuéc 5M (0,436mL,
2,18mmol) dugc xir Iy bing Pd(PPhs)s (63mg, 0,055mmol) va dioxan (3mL). Hdn
hop nay dugc tao vi séng trong moi truong khi argon & nhiét d§ 140°C trong khoang
thoi gian 15 phut (Biotage Initiator). Phan tmg dugc pha lodng véi heptan/EtOAc ty
1€ 1:1 (5mL), duoc loc, va 16p hitu co dugce lam khan (Na2SOs4), dugc loc, va dugce co
dic. Cin dugc tach sic ky nhanh vé6i heptan dén gradien EtOAc/heptan 70% dé tao
ra hop chit néu & d& muc nay & dang diu mau hd phach trong ma két tinh sau khi dé
yén.
Chét trung gian 34: budc ¢
Hop chét 3-Benzyl-N-metoxy-N,2,4-trimetylquinolin-6-carboxamit

0O I
/O‘N S
I 2
N
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Huyén phu chira hop chét etyl 3-benzyl-2,4-dimetylquinolin-6-carboxylat
(99,5mg, 0,312mmol, chit trung gian 34: buéc b) va hop chét N,O-
dimetylhydroxylamin*HCI (42,2mg, 0,433mmol) trong THF (ImL) dugc khudy &
nhi€t d§ 0°C trong moéi trudong khi argon trong khi iPrMgCl (2,01M trong THF,
0,43mL, 0,864mmol) dugc bd sung timg giot vio. Dung dich sim mau thu duoc
dugc khudy & nhiét d6 0°C qua dém trong khi bé d4 hét tic dung. Sau d6 dung dich
ndy dugc 1am dimg phéan tmg bing dung dich NH4Cl chira nuéc 5M (4mL) va duoc
chiét biang EtOAc (2 x 3mL). Lép hitu co két hop dugc lam khan (Naz2S0O4), dugc loc,
va dugc ¢ dic, va cin duoc tach sic ky nhanh véi heptan dén gradien EtOAc 100%
& thu dugc hop chit néu & d& muc nay & dang ddu mau hd phéach.

Chét trung gian 34: budc d
Hop chit (3-Benzyl-2,4-dimetylquinolin-6-yl)(1-metyl-1 H-imidazol-5-yl)metanon

g O
<l CC
N N/

Dung dich trong m& chita hgp chit 5-iodo-1-metyl-1H-imidazol (197mg,
0,946mmol) trong THF (1,5mL) dugc khudy & nhiét dd 0°C trong khi iPrMgCl
(2,01M trong THF, 0,43mL, 0,864mmol) dugc bd sung timg giot vao trong mdi
trudng khi argon. Bé d4 dugc 14y ra ngay va hdn hop mau tring dugc khudy & nhiét
do trong phong trong khoang thdi gian 15 phut, va sau d6 duoc bd sung timg giot
nhanh vao dung dich chita hop chét 3-benzyl-N-metoxy-N,2,4-trimetylquinolin-6-
carboxamit (71,9mg, 0,215mmol, chét trung gian 34: bude ¢) trong THF (0,5mL) &
nhiét do trong phong. Hon hgp m& duc dang sita thu duge duge khudy & nhiét do
trong phong trong khoang thoi gian 1,5 gid, va sau d6 dugc 1am dimg phan ung bing
dung dich NaHCO3 chira nu6e 1M (6mL) va duge chiét bing EtOAc (2 x 6mL). Céc
16p hitu co két hop dwoc thé hién bdi LCMS 1a hdn hop bao gdm hop chét néu & dé
muc ndy va nguyén liéu ban dau, vi vay nguyén li€u dugc cd dic ti THF (3 lﬁn) va
dugc dua lai vao cac didu kién néu trén nhung véi phan ing & nhiét 3§ 50°C trong

khodng thoi gian 2 gid. Sau d6, phan timg dugc thyc hién nhu dugc mo ta & trén va
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cin duoc tach sic ky nhanh véi gradien EtOAc 100% d& tao ra ty 1€ mol 1:4 cta hop
chit néu & d& myc nay va N-metylimidazol.

Chét trung gian 35: budc a

Hop chét 4-Flo-3-iodobenzaldehyt

| |
L&

Hén hop gdm NalOs (61,6g, 288mmol) trong Ac20 (120mL, 1,27 mol) dugc
xir ly voi KI (63,8g, 384mmol) trong mdi trudng khi & nhiét d6 trong phong két hop
v6i sy khudy & trén, va hn hop mau niu vang thu duge duge khudy trén bé d4 kho-
CH3CN trong khi HSO4dugce b sung timg giot vao trong khoang thoi gian hon 20
phut, gitr nhiét d bén trong dudi 20°C. Ngay sau khi bd sung xong H,SO4, phan tmg
ndu dém dugc khudy trong bé nuéc & nhiét do trong phong nuéc trong khoang thoi
gian 5 phut, va sau d6 dugc xir ly bang 4-flobenzaldehyt (59,1mL, 560mmol) trong
mét phén trong khoang thoi gian ~30 gidy, tiép dén 1a BHT (617mg, 2,8mmol), va
phan {mg mau hoi d6 tia-nfu thu dugc dwgc khudy & nhiét d6 trong phong trong
khoang thoi gian 21 gid, gilt nhiét d6 bén trong dudi 30°C két hop khuidy bé da
khong lién tyc trong khoang thoi gian vai gid dau tién cho dén khi sy tda nhiét nhe
dimglai. Huyén phit m& duc mau vang nhat thu duge sau d6 duogc khudy trén bé da
va dugc xt ly timg giot nhanh bing dung dich HCI chita nwéc 12N (40mL) trong
khoang thoi gian hon 1,5 phut. Sau khi khudy thém 5 phut nita, huyén phit mau vang
duoc xir ly bang CHCl; (200mL), BHT (600mg), va nudc da (200mL) va dugc
khudy trong khoang thdi gian 5 phut. Hn hop mau vang sau d6 dugc phén chia gitta
CHCI3 (200mL) va nudce (800mL). Lép hitu co mau vang dugc rira véi nude (1 x 1
L; pH ~2) va K2CO3 chira nudc 2M/Na;S,03 chira nude 0,5M (1 x 500mL; pH >11),
va 16p hitu co mau vang trong dugc lam khan (Na2SO4), duge loc, va duge co dic
bang c4ch cét quay & nhiét d6 trong phong dé tao ra chét rin mau vang. Chét rin
mau vang dugc thAm hut trong heptan (250mL) va dugc c¢b dic lai dudi nhiét do
40°C thanh hop chat thd néu & d& muyc nay & dang chit rin mau vang. Chét rén mau

vang nay dugc két tinh lai tir heptan (600mL) va BHT (600mg) d tao ra, sau khi rira
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banh lgc tinh thé véi heptan (1 14n x 80mL), hop chit néu & d& muc nay 1a bdt mau
tréng nhat.

Chét trung gian 35: budc b

Hop chét 2,2,2-Triflo-1-(2-flo-5-((4-flophenyl)(hydroxy)metyl)phenyl)etanon

ol

Dung dich chira hgp chit 4-flophenyl magiebromua (3,64mL, 1,1M trong
THF, 4mmol) trong THF (3,6mL) dugc khuiy trong bé da kho/axeton trong moi
trudng khi argon trong khi dung dich chita hop chét 4-flo-3-iodobenzaldehyt (1,00g,
4,00mmol, chat trung gian 35: budc a) trong THF (6,4mL) dugc bd sung timg giot
nhanh vao trong khoang thdi gian hon 1,5 phut, va sau d6 phan tmg dugc chuyén
ngay dén bé nu6c & nhiét d¢ trong phong nudc va dugc khudy trong khoang thoi
gian 5 phat. Sau d6, phan tng trong khong miu dugc 1am mat trong bé da
khd/axeton va dugc xir Iy bang cach nho giot nhanh trong khoang thoi gian hon 2,5
phtt. Phan ing mau vang dugc khudy trong khoang thoi gian 30 phut, va sau d6
dugc xit ly bing cich nhé giot nhanh hop chét 2,2,2-triflo-N-metoxy-N-
metylaxetamit trong khoang thoi gian hon ~30 gidy. Phan img mau vang ddng nhit
sau d6 duoc 14y ngay ra khoi bé d4a va duoc @ 4m dén nhiét d6 trong phong két hop
khudy. Sau 2,5 gid, phan ing ddng nhit mau vang d4m dugc 1am lanh trong bé da
kho/axeton va dugc lam dimg phan tng bing dung dich NaH,POschtta nuéc 1M
(10mL) trong mdt phin. Phan tng dugc 1am 4m dén nhiét d6 trong phong va duoc
chiét bing MTBE (1 1dn x 10mL, 1 1in x 5mL), va c4c 16p hitu co két hop duogc rira
v6i NaCl 5M (1 1an x 3mL), duge 1am khan (NazS0s4), dugc loc, va duge c6 dac hai
14n tir DCM dé tao ra hop chét thd néu & d& muc nay & dang diu mau vang trong.
Chét trung gian 35: budc ¢
Hop chét 2,2,2-Triflo-1-(2-flo-5-(4-flobenzoyl)phenyl)etanon

o o

jogse:
F

F Fr

Dung dich mau vang ddng nhét chira hgp chét thé 2,2,2-triflo-1-(2-flo-5-((4-
flophenyl)(hydroxy)metyl)phenyl)etanon (1,15g, 3,64mmol, chét trung gian 35:
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bude b) va TEMPO (18,4mg, 0,118mmol) trong DCM (7,3mL) dwoc khudy trén bé
da trong khi dung dich chtta KBr chtra nudc (43mg, 0,36mmol) trong NaHCO3 chira
nude 1M (1,27mL, 1,27mmol) dugc bd sung vao trong mot phan. NaOC] [4,6mL,
0,89M ( chit téy tréng Clorox 6,15% trong lugng/trong lugng), 4,1mmol] sau dé
duoc bd sung timg giot trong khoang thdi gian hon 5 phit vao mang kép ddng nhit.
Sau 20 phiit khudy trén bé d4, 16p hitu co mau vang trong duoc thu gom, va 16p nudc
duge chiét bing DCM (1 x 6mL). L6p hitu co két hop duoc rira véi dung dich NaCl
chira nuge SM (1 x 3mL), dugc 1am khan (Na2SO04), duoc loc, va dugce ¢b dic dé tao
ra hop chét thé néu & & muc nay & dang diu mau vang trong subt.

Chét trung gian 35: budc d

Hop chét 1-(2-Amino-5-(4-flobenzoyl)phenyl)-2,2,2-trifloetanon

(o] (0]
Y CLF
F
F NH,

Dung dich chta hop chit thé  2,2,2-triflo-1-(2-flo-5-(4-
flobenzoyl)phenyl)etanon (1,09g, 3,47mmol, chit trung gian 35: budc c) trong
DMSO (1mL) dugc tao bot bang khi NH; trong khoang thdi gian 1 phit trong chiu
binh 4p suét c6 day tron, dung tich 200mL, va sau d6 dugc gin kin trong dudi méi
trudng khi. Phan ing dugc khudy & nhiét ¢6 100°C trong khoang thoi gian 2 gid, va
sau d6 dugc d& ngudi dén nhiét do trong phong. Phan ung dugc chia phin giita
MTBE (6mL) vadung dich NaHCOschita nuéc 1M (10mL), 16p nudc dugc chiét
bang MTBE (2 x 6mL), va c4c 16p hitu co két hop dugce lam khan (Na2SO4), dugc
loc, ¢b dic.Cin dugc tach sic ky nhanh véi heptan dén gradien axeton/heptan40% dé
tao ra hop chit néu & d& muc nay & dang chit rin mau vang.

Chét trung gian 35: budc e
Hop chét N-Metyl-2-(metylimino)-4-phenylbutanamit

N
Ny
N\
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Metylamin (1,9mL, 7,8M trong EtOH, 15mmol) dugc bd sung vao hop chét
etyl 2-oxo-4-phenylbutanoat (1,02g, 4,94mmol) trong mdt phin & nhiét do trong
phong, va ngay khi khudy & nhiét d6 trong phong dung dich tw dong 4m 1én va trd
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thanh bt nhdo mau tring nhat rin trong vong 10 phiit. Sau khi khudy trong khoang
thoi gian ~1 phut, phan tng dugc pha lodng véi ete (10mL) va duge loc. Banh loc
mau tring dugc rira v6i ete (2 x 3mL) va duoc 1am khd dudi chan khong dé tao ra
hop chét néu & d& muyc nay & dang chét rin mau tring.

Chiét trung gian 35: budc f

Hop chit 3-Benzyl-6-(4-flobenzoyl)-N-metyl-4-(triflometyl)quinolin-2-carboxamit
F

o] F——F
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Hon hgp bao gdm hop chit 1-(2-amino-5-(4-flobenzoyl)phenyl)-2,2,2-
trifloetanon (107mg, 0,345mmol, chit trung gian 35: budc d), hop chit N-metyl-2-
(metylimino)-4-phenylbutanamit (85,5mg, 0,418mmol, chit trung gian 35: budc e),
va DMSO (0,17mL) dugc khudy & nhiét d6 100°C trong khoang thoi gian ~1 phat dé
tao ra dung dich mau vang trong. Axit benzensulfonic (216mg, 1,37mmol) dugc bd
sung vaod nhiét d trong phong, va hén hop dugc khudy tai nhiét 49 130°C trong
khoang thoi gian 3 gid. Dung dich dic mau vang dugc lam méat dén nhiét d6 trong
phong, dugc phin chia gitta dung dich K2COs3 chita nuéc 2M (3mL) va EtOAc
(4mL), va 16p hitu co dugce rira véi dung dich NaCl chita nude 5M (1 x 4mL), duoc
1am khan (Na2SOq), dugc loc, va duge ¢ dic. Cin duge tich sic ky nhanh bing
DCM déng truong, tiép theo 12 bing DCM dén gradien 40% EtOAc/DCM dé tao ra
hop chit néu & dé muc ndy & dang cht rén tinh thd mau vang.

Chét trung gian 36: budc a

6-(Triflometyl)nicotinoyl clorua

O
/
N

Axit 6-(triflometyl)nicotinic (45g, 235,5mmol), diclometan (540mL) va
DMF(0,910mL, 11,77mmol) dugc bd sung qua dng tiém vio binh 3 ¢ 1L c6 may

khudy & trén dinh, 6ng ndi Claisen, méay suc khi nito, phdu b sung 60mL, va cap

FsC

nhiét d¢. Oxalyl clorua (24,51mL, 282,56mmol) dugc bd sung vao dung dich nay va

phén tng dugc dé khudy & nhiét do méi trudng qua dém. Sau d6, phan tng duoc loc
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va phan dich loc trong dugc ¢ dic trong chdn khéng, thu dugc hop chét néu & dé
muc nay la chét ban rin mau nau nhat.

Chét trung gian 36: bu6c b

Hop chit N-Metoxy-N-metyl-6-(triflometyl)nicotinamit

(0]
oy
|
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Hop chét 6-(triflometyl)nicotinoyl clorua (49,3g, 235,2mmol, chét trung gian
36: budce a), diclometan (493mL), va N,O-dimetylhydroxylamin hydroclorua (25,63g,
258,8mmol) dugc bd sung vao binh 3 cb dung tich 1L c6 may khudy & trén ddu, éng
néi Claisen, may suc khi nito, phdu bd sung 125mL, cip nhiét d6. Sau khi hdn hop
duoc 1am mat dén 7°C, diisopropyletylamin (90,263mL, 517,6mmol) dugc bb sung
vaosao cho nhiét do bd sung khéng vuot qua 16°C. Sau khi bd sung, phan tmg duoc
dé 4m dén nhiét d6 trong phong. Sau d6, phan tmg dugc chuyén dén phdu tach va 16p
hitu co duge rira v6i dung dich NaHCO3 bio hoa trong nude (2 x 100mL), tiép dén 1a
nudc (100mL) va sau d6 1am khan trén natri sulfat, sau d6 dugc loc. Loai bd dung
mdi tao ra hop chat néu & d& myc nay & dang diu hoi nu.
Chét trung gian 36: budc ¢
Hop chit (1-Metyl-1H-imidazol-5-y1)(6-(triflometyl)pyridin-3-yl)metanon

LA
jone
FsC” N N

Hop chit 5-bromo-1-metyl-1H-imidazol (47,96 g, 297,9mmol), tiép theo 13
THF (537mL) dugc bd sung vao binh 4 ¢b 3L ¢6 méay khudy & trén du, méy xuc khi
nito, va cip nhiét d6. Phirc chat isopropylmagie clorua/lithi clorua [1,3M trong THF]
(246,8mL, 320,8mmol) duoc bd sung vao dung dich & nhiét d6 trong phong (nhiét
do bd sung dugc duy tri & nhiét 46 nim trong khoang tir 16,6 dén 25 °C) dé thu dugc
huyén phil dang sita va phan g duoc khudy trong khoang thdi gian 60 phut va sau
d6 dugc lam mat dén 5,3°C trong bé d4. Dung dich chita hop chit N-metoxy-N-
metyl-6-(triflometyl)nicotinamit (53,66g, 229,14mmol, chét trung gian 36: budc b)
trong THF (268,3mL) dugc bd sung vao hdn hop niy (nhiét d6 bd sung nim trong
khoang tir 5,3 dén 5,6°C) @ thu dwoc hdn hop mau vang. Sau khi bb sung, phan tmg
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dugc 1am 4m dén nhiét d6 trong phong trong khoang thoi gian hon 2 gid. Sau khi
khudy & nhiét d¢ trong phong trong khoang thoi gian 18 gid, THF (200mL) duoc bd
sung vao va phan tng dugc khudy trong khoang thdi gian 2 gid. Sau d6, phan tmg
dugc 1am mat dén 4°C bang bé d4 va dugc lam dimg phan tmg cin than bing dung
dich HCI chtra nuéc 2N dén pH =7, nhiét d6 1am ngudi dat d&n 12°C. Hn hop duoc
pha lodng v&i dung moi rira gidi etylaxetat (500mL), dugc tach pha va 16p hitu co
dugc rira béng nude mudi (2 x 200mL) va lam khan trén natri sulfat, duoc loc, va
dung mdi dugc loai bd. Ete néng dugc bd sung vao va sau d6 duoc loc dé thu duoc
hop chit néu & &8 muc nay & dang chét rin.

Chét trung gian 37: budc a

Hop chat 6-Clopyridin-3-cacbonyl clorua

o
| j (of

CI” N

Dung dich chtra axit 6-clopyridin-3-carboxylic(15,8g, 100,28mmol) trong
thionyl clorua (100 mL) dugc cho vao binh day tron 250-mL. Dung dich thu duoc
duge gia nhiét dén nhiét d6 hdi lueu trong khoang thdi gian 5 gid. Hon hop thu duge
dugc cd ddc dudi chan khong dé thu dugc hop chét néu & d& muc nay & dang diu
mau vang.
Chét trung gian 37: budc b
Hop chét 6-Clo-N-metoxy-N-metylpyridin-3-carboxamit

Metoxy(metyl)amin hydroclorua (12g, 123,02mmol,), trietylamin (40g,
395,30mmol,) dugc cho vao binh ddy tron 1000-mL. Tiép theo bd sung timg giot
dung dich chtra hgp chit 6-clopyridin-3-cacbonyl clorua (17,6g, 100,00mmol, chét
trung gian 37: budc a) trong diclometan (100mL) vao binh két hop v6i khudy. Dung
dich thu dugc dugc khudy trong khoang thoi gian 12 gir & nhiét d6 trong phong. Céac
chét rin dugc loc ra. Hdn hop thu duge duge c6 ddc dudi chan khong dé thu dugc
hop chit néu & d& muc nay & dang ddu mau vang.

Chét trung gian 37: budc ¢
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Hop cht 2-Clo-5-[(1-metyl-1H-imidazol-5-yl)cacbonyl]pyridin

Dung dich chita hop chit 1-metyl-1H-imidazol (5g, 60,90mmol) trong
tetrahydrofuran (40mL) dugc cho vio binh d4y tron 3 ¢b 250mL. Tiép theo, bd sung
n-BuLi (29,3mL, 2,5Mtrong hexan) & nhiét ¢ -78°C vio binh, sau d6 khudy trong
khoang thoi gian 45 phut. Et:SiCl (9,15g, 61,00mmol, 100%) dugc bd sung vao
dung dich ndy, dung dich dugc khudy trong khoang thoi gian 1 gio & nhiét d6 -78°C.
n-BuLi (26mL, 2,5M trong hexan) dugc bd sung vao hdn hop va dugc khudy trong
“khoang thdi gian thém 45 phut. Dung dich chita hop chit 6-clo-N-metoxy-N-
metylpyridin-3-carboxamit (8,13g, 40,52mmol, chit trung gian 37: budc b) trong
tetrahydrofuran (20mL) dugc bd sung vao hdn hop & nhiét d6 -78°C. Dung dich thu
duoc duoc khqu qua dém & nhiét d¢ trong phong. Tri s6 pH cua dung dich duoc
diéu chinh dén 3-4 bing hydro clorua chira nuéc (Imol/L), sau d6 dwoc khudy trong
khoang thoi gian 2 gi¢ ¢ nhiét d6 trong phong. Natri hydroxitchira nudc (1,5mol/L)
duoc sir dung @ diéu chinh pH dn 9-10. Dung dich thu dugc dugc pha lodng véi
100mL H>0. Dung dich thu dugc dugc chiét bing 3x100mL diclometan va céc 16p
hitu co dugc két hop va lam khan trén natri sulfat khan, dugc loc, va dugc c6 dac
dudi chan khong. Cin dugc nap 1én trén cft silicagel véi diclometan/metanol
(100:0~15:1) dé thu dugc hop chét néu & d& muyc ndy & dang chit rin mau vang.
Chét trung gian 37: budc d
Hop chét (6-Metoxypyridin-3-yl)(1-metyl-1 H-imidazol-5-yl)metanon

0

N
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Dung dich chira Na (260mg, 11,30mmol) trong metanol (15mL) dugc cho vao
binh d4y tron 50mL, dung dich dugc khudy trong khoang thdi gian 30 phut & nhiét
d0 trong phong. Sau d6, hop chit 2-clo-5-[(1-metyl-1H-imidazol-5-
yl)cacbonyl]pyridin (250mg, 1,13mmol, chét trung gian 37: budc c) dugc bd sung
vao. Dung dich thu dugc dugc khudy trong khoang thoi gian 4 gior & nhiét d§ 75°C
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trong bé ddu. Hn hop thu dugce duge ¢6 dic dudi chan khong. Can dugc nap 1én
trén cdt silicagel véi diclometan/metanol (100:0-20:1) @ thu dugc hop chit néu & dé
muc ndy & dang chit rin mau vang nhat.

Chét trung gian 38: budc a

Hop chét (2,4-Diclo-3-(4-(metylsulfonyl)benzyl)quinolin-6-yl)(1-metyl-1H-

imidazol-5-yl)metanon

Hon hop bao gdm hop chit (4-aminophenyl)(1-metyl-1H-imidazol-5-yl)metanon
(0,80g, 3,976mmol, chét trung gian 20: budc c¢) va axit 2-(4-
metylsulfonylbenzyl)malonic (1,08g, 3,976mmol, chit trung gian 8: budc b), trong
POCI; (10mL) dugc gia nhiét tai nhiét d§ 105°C trong khoang thoi gian 4 gid, duge
1am mat dn nhiét 49 trong phong va dugc c¢d dic dé loai bdo POClL; du. Can dugc rét
vao nudc d4 va duge xir ly bing NH4OH chira nudc dén pH=8 - 9 (nhiét d6 ciia hdn
hop chira nuéc dugce gitt lanh trong qua trinh bd sung). Hdn hop dugc khudy trong
khoéng thdi gian 2 gior va duge loc @ tao ra chét rin mau nau thd. Cac chit rin tho
duge 1am kho dudi 4p sudt giam qua dém, dugc rua sach voi EtO va d&qc lam khé.
Céc chit rn duge pha lodng véi DCM va duoc loc rira nhiéu 14n. Phin dich loc chira
san phém duge 1am bay hoi dén kho dé tao ra hop chét néu & d& muc nay ma dugc sur
dung khong can tinh ché thém.

Chét trung gian 38: budc b

Hop chit (4-Clo-2-metoxy-3-(4-(metylsulfonyl)benzyl)quinolin-6-yl)(1-metyl-1H-

imidazol-5-yl)metanon
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Hén hop bao gdm hop chit (2,4-diclo-3-(4-(metylsulfonyl)benzyl)quinolin-6-yI)(1-
metyl-1H-imidazol-5-yl)metanon (1g, 2,085mmol, chit trung gian 38: budc a) va
natri metoxit dang ran (0,56g, 10,42mmol) trongtoluen (10mL) dugc gia nhié€t trong
6ng kin& nhiét d6 105°C trong khoang thoi gian 12 gid, dwoc lam mét dén nhiét d6
trong phong, dugc pha lodng véi DCM va huyén phii thu duge dugce loc qua Celit®,
rita sach vai 1dn v6i CHCl. Céc dung méi dugc loai bd dudi &p suét giam va cin
duge tach séc ky (Heptan/EtOAc) dé tao ra hop chit néu & d& muc nay & dang chit
rin mau tréng.

Chét trung gian 39: budc a

Hop chét N-Metoxy-N, 1-dimetyl-1H-imidazol-5-carboxamit

7 /
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Trietylamin (5,51mL, 39,646mmol) dugc bd sung tir tir vao hdn hop gdm axit 1-
metyl-1H-imidazol-5-carboxylic (2g, 15,859mmol), N,O-dimetylhydroxylamin
hydroclorua (1,55g, 15,859mmol), va EDCI (3,65g, 19,03mmol) trong CH:Cl»
(10mL) c6 bén trén thj truong. Hon hop dugc khudy & nhiét do trong phong trong
khoang thdi gian 72 gior sau d6 dwgc 1am dimg phan tmg bing NaHCOs; bdo hoa
trong nude. Nude (50mL) duge bd sung vao, tiép theo 14 CH>Cl, bd sung. H3n hop
dugc khudy trong khoang thdi gian 10 phut va cc 16p dugc tach ra. Lép CH2CL
dugc 1am khan trén Na2SO4, sau d6 dugc loc. Dung mdi duge loai bo duéi ap sudt
giam va dau cin dugc tach sic ky (CH2CL/EtOAc) @& tao ra san phim 14 chét rin.
Chét trung gian 39: budc b

Hop chit Bis(1-metyl-1H-imidazol-5-yl)metanon
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Etyl magie bromua (2,5mL, 7,448mmol; 3,0M trong dietyl ete) dugc bd sung timg
giot vao dung dich chtra hop chét 5-bromo-1-metyl-1H-imidazol (1,2g, 7,448mmol)
trong DCM (10mL) trong khoang thoi gian 10 phit. Dung dich mau vang nhat thu
dugc duge khudy & nhiét d6 trong phong trong khoang thoi gian 15 phut, duge 1am
mat trong bé d4 dén nhiét d6 0°C va hop chét N-metoxy-N, 1-dimetyl-1 H-imidazol-5-
carboxamit (1,0g, 6,206mmol, chét trung gian 39: budc a) dugc hda tan trong DCM
(3mL) duoc bd sung timg giot vao. B& lanh duoc 14y ra va hdn hop phéan tng dugc
khudy & nhiét d6 trong phong trong khoang thdi gian 48 gid. Huyén phit mau vang
thu duge duge bd sung vio nudc, tiép theo 1a dung dich HCI chira nuée 6M dén pH
trung hoa (pH = 6 - 7). Hon hop chita nudc duge chiét bing DCM (2X). Céc chiét
xuit DCM két hop dugc lam khan trén MgSOs, duge loc va duge ¢d dic dudi 4p
suit giam. San phim dugc két tia véi Et20, duoc loc va duge 1am kho dé tao ra hop
chit néu & d& muc ndy & dang chét rin mau nau vang.

Chét trung gian 40: budc a

Hop chit N-Metoxy-N,3-dimetyl-4-nitrobenzamit

0
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Trietylamin (7,6mL, 54,651mmol) dugc bd sung tir tir vao hdn hop gém axit
3-metyl-4-nitrobenzoic (5g, 27,326mmol), N,O-dimetylhydroxylaminhydroclorua
(2,99g, 30,058mmol), va EDCI (6,28g, 32,791mmol) trong DCM (30mL). Hon hop
dugc khudy & nhiét d6 trong phong qua dém, duge lam dimg phan tmg bing dung
dich NaHCOs bo hoa trong nuéc va dugc khudy & nhiét do trong phong trong
khoang thdi gian 30 phut. Nuéc (50mL) dugc b sung vao, tiép theo 1a DCM b
sung. Hdn hop dugc khudy trong khoang thdi gian 10 phit va cac 16p dugc tach ra.
Lép nuée duge chiét lai bing DCM. Lép hitu co két hop duge 1am khan trén NaaSOq,
sau d6 duogc loc. Dung méi duoc loai bd va diu cin duge tach séc ky (DCM/EtOAc)

A 9 A 2 Ay % 3 <
dé tao ra san pham la chat rin mau trang.
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Chét trung gian 40: budc b
Hop chét (1-Metyl-1H-imidazol-5-y1)(3 -metyl-4-nitrophenyl)metanon
0]
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Dung dich chtra EtMgBr (3M trong dietylete, 8,5mL, 25,689mmol) dugc bd
sung timg giot vao dung dich chira hgp chét 5-bromo-1-metyl-1H-imidazol (4,1g,
25,689mmol) trong DCM khd (25mL) trong khoang thdi gian 25 phat. Hén hop
duoc khudy & nhiét d6 trong phong trong khoang thdi gian 15 phut, duge lam mét
trong bé d4-nudc mubi va hop chit N-metoxy-N,3-dimetyl-4-nitrobenzamit (4.8¢,
21,408mmol, chit trung gian 40: budc a) dugc hoa tan trong 10mL DCM dugc bd
sung timg giot vao. Khéi chit rin mau nau dam duoc tao thanh. B& da duoc loai bo
va hén hop dugc khudy & nhiét d6 trong phong trong khoang thoi gian 48 giv. Nude
dugc bd sung vao huyén phu, tiép theo dung dich HCI chira nudc 6M duge bd sung
tir tir vao dé trung hoa hdn hop (pH = 6-7). Thém DCM duge bd sung vao va cic 16p
dugc tach ra. Ldp hitu co dugce 1am khan trén NazSOs, duoc loc va duge co dic.
Et20 duge bd sung vao, huyén phi dic dwgc nghién bing séng am, va cac chit két
tha dugc loc dé tao ra hop chit néu & @ muc nay ¢ dang chét rin mau nau vang.
Chét trung gian 40: budc ¢
Hop chét (4-Amino-3-metylphenyl)(1-metyl-1H-imidazol-5-yl)metanon
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Hon hop bao gdm hop chét (1-metyl-1H-imidazol-5-yl)(3-metyl-4-
nitrophenyl)metanon (3,3g, 13,456mmol, chit trung gian 40: budc b) va
thiéc(IT)cloruadihydrat (15,6g, 67,282mmol) trong EtOH (80mL) dugc khuy & nhiét
d6 hdi Iuu trong khoang thdi gian 1 gidy, duge 1am mat dén nhiét d6 trong phong qua
dém va lam bay hoi trong chan khong dé loai bd hau hét EtOH. Cin duoc rét vio
dung dich NaOH chira nuéc 3M/d4 rira sach véi EtOAc. Hén hop duoc khudy &
nhi¢t d§ trong phong trong khoang thoi gian 15 phut va cac 16p dugce tich ra. Lop

-118-



19882

nuéc duoc chiét lai bing EtOAc. Céc phin chiét EtOAc két hop duoc rira bing nudc
mudi, duge 1am khan (Naz2S0s), dugc loc, va 1am bay hoi trong chin khong détaora
san phim th6. Hop chit dang rin mau ndu ving néu & & muc ndy dugc két tia tir

Et20, dugc thu lai bﬁng cach loc va lam khd.

Chét trung gian 40: budc d
Hop chét (2,4-Diclo-8-metyl-3-(4-(metylsulfonyl)benzyl)quinolin-6-yI)(1-metyl-1 H-

imidazol-5-yl)metanon

Hon hop khong ddng nhét chira hop chit (4-amino-3-metylphenyl)(1-metyl-
1 H-imidazol-5-yl)metanon (0,8g, 3,717mmol, chit trung gian 40: budce c), axit 2-(4-
metylsulfonylbenzyl)malonic (1g, 3,717mmol, chit trung gian 8: budc b) va POCls
(10mL) dugc gia nhiét tai nhiét d6 105°C trong khoang thoi gian 4 gio, dugc lam
mét dn nhiét d6 trong phong, dugc c¢b dic, nudc d4 dugc bd sung vao va hdn hop
duoc xir ly bangNH4OH chira nudc (d4 bd sung dwoc gitr trong qué trinh b sung)
dén pH bazo = 8 - 9. H3n hop dugc khudy trong khoang thoi gian 2 gid va duge loc
d8 tao ra chét rin mau niu vang tho. Céc chét rén thd duoc lam khd hoan toan, dugc
rira v6i Et,0 va duge 1am kho dudi 4p suét giam. Céac chit rin dwoc pha lodng véi
DCM va duoc locrira nhidu 14n. Phin dich loc dugc lam bay hoi dén kho va san
phém rin mau niu vang dugc két taa véi MeOH, duogc loc va dugc 1am kho.
Chét trung gian 40: budc e
Hop chit (4-Clo-2-metoxy-8-metyl-3-(4-(metylsulfonyl)benzyl)quinolin-6-y1)(1-

metyl-1H-imidazol-5-yl)metanon
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Hén hogp bao gdm  hop  chit  (2,4-diclo-8-metyl-3-(4-
(metylsulfonyl)benzyl)quinolin-6-yl)(1-metyl-1 H-imidazol-5-yl)metanon (1,1g,
2,15mmol, chét trung gian 40: budc d) va natri metoxit khan (0,58g, 10,75mmol)
trong toluen dugc gia nhiét trong dng kin & nhiét d6 110°C trong khoang thoi gian 12
gio, duge 1am mat d&n nhiét d6 trong phong, dugc pha lodng v6i DCM, duoc khudy
trong khoang thoi gian 30 phit & nhiét 6 trong phong va huyén phi thu duge duoc
loc qua Celit® rira sach vai 1in bang DCM. Cac dung méi duoc loai bo dudi 4p suit
giam va cin dugc tach sic ky (10% MeOH trong DCM, gradien) d tao ra hop chét
néu & dé muc nay & dang chit rin mau tring sau khi tai két tinh tr MeOH va lam
kho duéi 4p sult giam qua dém.

Chét trung gian 41: budc a
Hop chét3-(4-(1 H-Pyrazol-1-yl)benzyl)-6-bromo-2,4-diclo-8-floquinolin

cl
LT
F
|: N i N\@
Hbn hop bao gdm axit 2-(4-(1H-pyrazol-1-yl)benzyl)malonic (4g, 15,37mmol, chét
trung gian 6: budc b) va 4-bromo-2-floanilin (2,7g, 13,973mmol) trong POCIs
(20mL) dugc gia nhiét tai nhiét d§ 105°C trong khoang thoi gian 3 gid, dugce lam
mét dén nhiét d6 trong phong va 1am bay hoi trong chan khéng dé loai bé POCI; dur.
Cin duogc rét vao nude d4 va duoc xir Iy bang dung dich NHsOH chira nudc dén pH
= 8 - 9 (nhiét d6 ctia hdn hop chira nudc duoc giit lanh trong qua trinh bd sung). Cac
chit két tha dugc thu gom, rira v6i H20 va dugc 1am khé dudi 4p sudt giam. Céc chét
rin dugc pha lodng véi DCM va céc chét rin khong hoa tan dugc lgc ra. Phén dich

loc dugc lam bay hoi deén kho dé tao ra san phém 12 chit rdn mau nau vang.
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Chét trung gian 41: budc b
Hop chét 3-(4-(1H-Pyrazol-1-yl)benzyl)-6-bromo-4-clo-8-flo-2-metoxyquinolin va
3-(4-(1H-Pyrazol-1-yl)benzyl)-6-bromo-4-clo-2,8-dimetoxyquinolin

ol cl
Br N Br O X O
va =
Z
‘ N ‘ N’ \7 N C|’ NN
F N=— A N=

Hbn hop bao gdm hop chét 3-(4-(1 H-pyrazol-1-yl)benzyl)-6-bromo-2,4-diclo-
8-floquinolin (1,25g, 2,771mmol, chat trung gian 41: budc a) va natri metoxit khan
trong toluen dugc gia nhiét trong binh day tron dugc bit kin & nhiét d§ 108 - 110°C
trong khoang thdi gian 12 gity va phan tmg dugc 1am mat dén nhiét do trong phong.
DCM dugc bd sung vao va hdn hop phan tng dwoc loc qua Celit® rira sach vai lin
béng DCM. Phan djch loc dugc 1am bay hoi trong chan khong, dugc pha lodng vaoi
MeOH va dugc loc dé tao ra hdn hop céc san phém (ty 1€ ~1:9) & dang chét rén mau
tréng nhat. H6n hop san phdm duoc sir dung ma khong cin tinh ché thém.

Chét trung gian 42: bu6c a

tert-Butyl 4-(hydroxy(1-metyl-1H-imidazol-5-yl)metyl)piperidin-1-carboxylat
OH
\

Dung dich chtra hgp chét 5-bromo-1-metyl-1H-imidazol (25,0g, 155mmol;
duoc lam kho trén rdy phén tir 3A, sau d6 dugc loc) trong DCM (310mL) duoc
khudy trong bé d4 trong khi iPrMgCl (72mL, dung dich 2,01M trong THF, 145mmol)
duoc bd sung timg giot nhanh vao trong méi trudng khi argon thong qua phu bd
sung can bang 4p suit. iPrMgCl du dugc rira véi 50mL THF, va bé d4 duoc loai bo
va phan tng duoc khudy trong khoang thdi gian 25 phut. Dung dich chita hop chét
tert-butyl 4-formylpiperidin-1-carboxylat (27,6g, 130mmol) (PharmaCore) trong
THF (65mL) dugc bd sung timg giot vio trong khoang thdi gian gin 5 phut thong
qua phéu b sung cin bing 4p suit & nhiét d6 trong phong. Sau khi khudy 1 gid &
nhiét d trong phong, hdn hgp miu vang duge lam dimg phan ung véi dung dich
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NH4Cl chira nuéc 5SM (250mL) trong mdt phin. Lép hitu co dwoc lam khan
(Na2S04), dugc loc, va duge cd dic d tao ra hop chét thd néu & d muc ndy ¢ dang
diu hb phach nhat trong.

Chét trung gian 42: budc b

Hop chét tert-Butyl 4-(1-metyl-1H-imidazol-5-cacbonyl)piperidin-1-carboxylat

Dung dich ddng nhét chita hop chét tert-butyl 4-(hydroxy(1-metyl-1H-
imidazol-5-yl)metyl)piperidin-1-carboxylat (32,2g, 109mmol; chit trung gian 42,
budc a) trongdioxan (436mL) dugc xir Iy bing MnO, (47,6g, 547mmol) va duoc
khudy & nhiét ¢6 100°C trong moi trudmg khi qua dém (17 gi®). Do phan tmg chi
hoan thinh ~50% béi NMR nén phan tmg duoc 1am mét dén nhiét do trong phong va
MnO, b sung dugc bd sung vao (48g, 552mmol) va phan tmg dugc khudy trong moi
trudng khi & nhiét d§ 100°C trong khoang thoi gian 6,5 gid, sau d6 ¢ nhiét d trong
phong trong khoang thoi gian 18 ngay, sau d6 dugce loc qua d€m Celit® va banh loc
mau den duoc rira véi EtOAc. Chit thd loc duge duge xir 1y bﬁng ph'?m MnO: th ba
(28,5g, 327mmol) va dugc khudy & nhiét d6 trong phong qua dém. Sau d6, phan tng
duge loc nhu trén va duge cd dic dé tao ra hop chét thd néu & d& muyc nay & dang
diu mau vang dim trong. Diu ndy duoc tich sic ky nhanh véi gradien EtOAc
dén50% axeton/EtOAc dé tao ra hop chét néu & d& muc nay & dang ddu mau vang
dam trong.

Chét trung gian 42: budc ¢
Hop chét 1-(4-(1-Metyl-1H-imidazol-5-cacbonyl)piperidin- 1-yl)etanon
2
N
b

Dung dich mau vang ddng nhit chita hop chit tert-butyl 4-(1-metyl-1H-
imidazol-5-cacbonyl)piperidin-1-carboxylat (10,1g, 34,4mmol; chit trung gian 42,
budc b) trong DCM (172mL) duge xir 1y bing TFA (26,4mL, 344mmol) va dugc
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khudy & nhiét d¢ trong phong trong khodang thoi gian 2,5 gid. Phan tng dugc c6 dic
tlr toluen (2 x 100mL), va cin mau hd phéch nhat trong thu dugc dugce thim hut
trong DCM (344mL) va TEA (23,9mL, 172mmol). Anhydrit axetic (3,91mL,
41,3mmol) dugc bd sung timg giot vao va phan img dugc khudy & nhiét d6 trong
phong trong khodng thoi gian 1 gid. Phan ung duge ¢d dic dudi chan khong cao va
cin dugc tach sic ky nhanh sir dung DCM/MeOH 95:5 véi 2%TEA 1am dung moi
rira giai. Cic phian doan dugc két hop dugc c6 dic, dugc hoa tan trong DCM
(200mL), va dugc rira v6i nude (2 x 200mL) dé loai bd TEA. Lép hitu co duge lam
khan (Na2SOa), dugc lgc, va duge co dic, va cin dugc nghién thanh bdt véi MTBE
(75mL) & nhiét d hdi huu trong khoang thdi gian 15 phut va sau d6 duge d& mat dén
nhiét d§ trong phong. Hdn hop dugc loc va banh loc mau tre‘lng nhat duoc rira voi
MTBE (2 x 3mL) d tao ra, sau khi 1am khé trong khong khi & nhiét d6 100°C, hop
chét néu & @ muc nay la ¢ dang b6t min mau tréng nhat.

Chét trung gian 43:

Hop chit Bis(1-Metyl-1H-1,2,3-triazol-5-yl)metanon
o]

NI~

, N
N, | N~N

N /

Dung dich chita hop chét 1-metyl-1H-1,2,3-triazol (0,954g, 11,4mmol, dugc
diéu ché theo don sang ché quéc t& sé PCT 2008098104) trong THF (22mL) dugc
khudy & nhiét d6 xAp xi -70°C trong méi trudng khi argon, trong khi d6 n-BuLi
(2,56M trong hexan; 4,29mL, 11,0mmol) dugc bd sung timg giot vio trong khoang
thoi gian 5 phut. Sau khi khudy trong khoang thoi gian thém 5 phut, dung dich chira
hop chét etylmetoxy(metyl)carbamat (0,665g, 4,99mmol) (Aldrich) trong THF (3mL)
dugc bd sung timg giot vao trong khoang thdi gian 5 phut. Sau khi khudy & nhiét d6
xAp xi -70°C trong khoang thdi gian thém 5 phit, bé lanh dugc loai bd va huyén phu
ddc nhe dugc ¢ 4m dén nhiét d6 trong phong két hop véi khudy trong khoang thoi
gian 1 gio 20 phat. Sau d6, phan ung dugc 1lam dimg phan Umg & nhiét d6 trong
phong véi dung dich NH4Cl chira nuée SM (3mL)va 16p nuée duge chiét bing THF
(1 x 6mL). C4c 16p hitu co két hop dugc 1am khan (Na2SO4), dugc loc, va duoc cd

dic. Phin cin dugc két tinh tir gén 30mL toluen dé tao ra, sau khi rira banh locvéi
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ete (1 x 3mL) va heptan (1 x 3mL), hop chét néu & d& muc ndy 13 & dang tinh thé
hinh kim d4u bing.

Chét trung gian 44: budc a

Hop chét 6-Bromo-4-hydroxyquinolin-2(1H)-on

OH
H 0]

Theo phuong phép chung dugc mé ta trong tai liéu: Synthetic
Communications 2010, 40, 732, hdn hop bao gdm hgp chit 4-bromoanilin (30g,
174mmol) va hop chit 2,2-dimetyl-1,3-dioxan-4,6-dion (25,1g, 174mmol) dugc gia
nhiét &n nhiét d6 80°C trong khoang thdi gian 1,5 gitr va duoc 1am mét dén nhiét do
méi trudng @€ thu duge axit 3-((4-bromophenyl)amino)-3-oxopropanoic. San phim
phu axeton dugc loai bd dudi chin khong @ tao ra san phdm chét trung gian 1a chét
rén kho. Chit phan tmg Eaton (100mL) dugc bd sung vao chit rin nay, sau d6 dugc
gia nhiét dén nhiét d6 70°C qua dém va dugc 1am mét dén nhiét d6 trong phong. Hon
hop dugc rét vao nudce va cin mau niu dugce loc va duoge rira véi nude. Cin mau niu
duoc nghién thanh b6t véi etanol, sau d6 duge loc dé tao ra hop chét néu & dé muc
ndy & dang chét rin mau niu nhat.

Chét trung gian 44: budc b

6-Bromo-2,4-dicloquinolin
Cl

p
N Cl

Dung dich chtta hgp chit 6-bromo-4-hydroxyquinolin-2(1H)-on (18g, 75,1mmol,
chét trung gian 44: bude a) va POCI3(84mL) duoc gia nhiét tai nhiét d6 105°C qua
dém. Dung dich dugc 1am mat dén nhiét do trong phong, sau d6 dugc rét tir tir theo
phdn vio trong bé nudc, bd sung d4 khi cdn dé diéu tiét sy téa nhiét. Amoni hydroxit
chita nu6c dic dugc bb sung vao d& bazo héa hdn hop dén pH = 9-10. Cac chét rén
ma da két tiia dugc loc, rira voi nude va duge 1am kho dé tao ra hop chit néu & dé

muc nay & dang chat rin mau nau.

-124-



19882

Chét trung gian 44: budc ¢
Hop chat 4-((6-Bromo-2,4-dicloquinolin-3-yl)metyl)benzonitril

N
|

e
Br O N
Nl
n-butyllithi(dung dich 2,5M trong hexan, 3,80mL, 9,50mmol) dugc bd sung

timg giot qua dng tiém vao dung dich chtra hop chit diisopropylamin (1,40mL,
9,96mmol) trong THF (12mL) dugc 1am mét & nhiét d6 0°C. Hn hop phan tmg
duoc khudy & nhiét do 0°C trong khoang thoi gian 10 phut sau d6 dugc 1am mét &
nhiét d§ -78°C, tai thdi diém nay dung dich khic chira hop chit 6-bromo-2,4-
dicloquinolin (1,80g, 6,51mmol, chit trung gian 44: budc b) trong THF (29mL)
dugc bd sung timg giot vao qua dng tiém. HOn hop dwoc khudy & nhiét do -78°C
trong khoang thdi gian 30 phut, tiép d¢én bd sunghgp chit 4-(bromometyl)benzonitril
(1,52g, 7,74mmol) trong THF (SmL). Sau 10 phit khudy & nhiét d6 -78°C, phan ting
duoc chuyén dén bé da va dugc 1am 4m dén nhiét d6 méi trudng trong khoang thoi
gian 5 gid. Phan tng dugc 1am dimg phan Gng bing nudc va pha chira nudc duoc
chiét béng DCM. Pha hitu co dugc lam khan (Na2SOs), dugc loc, va dugc c6 dic.
San phim thdé dugc tinh ché bing sic ky cot nhanh (silicagel, EtOAc-Hexan 0-5%)
dé tao ra hop chit néu & d& muc nay & dang chit rin mau tréng.
Chét trung gian 44: budc d
Hop chét 4-((6-Bromo-4-clo-2-metoxyquinolin-3-yl)metyl)benzonitril

Hbn hop khong ddng nhét chira hop chét 4-((6-bromo-2,4-dicloquinolin-3-

yDmetyl)benzonitril (650mg, 1,16mmol, chit trung gian 44: budc c) va natri metoxit

-125-



19882

(314mg, 5,81mmol) trong toluen khan (2,2mL) duoc gia nhiét tai nhiét 6 105°C.
Sau 9 gid, hén hop dugc 1am mat dén nhiét d6 moi trudng va dugce loc qua Celit®,
duogc rira b%mg DCM. Phin dich loc duogc c6 dic va phz‘in thé dugc tinh ché bﬁng séc
ky ct nhanh (silicagel, 0-5% EtOAc-Hexans) dé tao ra hop chét néu & d& muc nay &
dang chit rin mau tring.
Chét trung gian 45: budc a
Hop chét 4-(1H-1,2,4-Triazol-1-yl)benzaldehyt

o]

e

Hop chit 4-flobenzaldehyt (12,0mL, 112mmol) dugc bd sung timg giot bing

N
i,
Y

éng tiém vao hdn hop dang khuy, dong nhét chira hop chat 1,2,4-triazol (11,6g,
168mmol) va kalicacbonat (24,7g, 179mmol) trong dimetyl formamit (220mL) &
nhiét d6 23°C. Hdn hop duoc gia nhiét dén 105°C. Sau 3,5 gid, hdn hop duoc dé mat
dén nhiét d6 23°C. Dung dich da duoc lam mat duoc chuyén dén binh Erlenmeyer
2L va dugc pha lodng véi nude (500mL) va etylaxetat (1200mL). Hon hop hai pha
duoc khuéy cho dén khi cac 16p dugc tach ra mdt cach trong sudt. Cac 16p dugc tach
ra. Lép hitu co dugce rira véi dung dich natri clorua nita bdo hoa trong nuéc (3 x
100mL). Dung dich da rira dugc 1am khan qua natri sulfat, va dung dich da dugc lam
khan dugc loc. Phén dich loc dugce b dic dé thu duge chét rin mau tréng nhat. Chét
rén ndy dugc tao huyén phi trong hdn hop bao gdm heptan va isopropyl axetat (5:1,
600mL). Hon hgp dugc loc va banh loc duge rira véi heptan—isopropyl axetat (5:1).
Cac chét rén dugc thu gom va dugc 1am khé dudi chan khong thu duogc hop chit néu
& d& muc nay & dang chét rin mau tréng.
Chét trung gian 45: budc b
Hop chat 5-(4-(1H-1,2,4-triazol-1-yl)benzyl)-2,2-dimetyl-1,3-dioxan-4,6-dion

Me_ Me

X

o 0
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L-Prolin (1,81g, 15,6mmol) dugc bd sung vao hdn hop dang khudy, ddng nhit
chita hop chét 4-(1H-1,2,4-triazol-1-yl)benzaldehyt (13,5g, 78,0mmol, chét trung
gian 45, budc a) va hop chit 2,2-dimetyl-1,3-dioxan-4,6-dion (11,2g, 78,0mmol)
trong etanol (520mL) & nhiét d6 23°C. Sau 1,5 gid, mdt phin hop chét dietyl 1,4-
dihydro-2,6-dimetyl-3,5-pyridindicarboxylat (19,7g, 78,0mmol) dugc bd sung vao.
Sau 6 gid, etanol dugc loai bd bang cich cit quay & nhiét d6 35°C thu dugc chét rén
mau vang. Isopropanol (300mL) dugc bd sung viao va hdn hop khéng ddng nhét
dugc khudy trong khoang thoi gian 10 & nhiét d6 23°C. HOn hop dwoc loc va béanh
loc duge rira véi isopropanol (150mL). Cac chét rin dugc thu gom va dugc lam kho
duéi chan khong dé tao ra hop chit néu & & muc niy & dang chét rin mau tréng.
Chét trung gian 45: budc ¢
Axit 2-(4-(1H-1,2,4-triazol-1-yl)benzyl)malonic

OH OH
o] 0]

Hop chét 5-(4-(1H-1,2,4-triazol-1-yl)benzyl)-2,2-dimetyl-1,3-dioxan-4,6-dion
(10g, 33,2mmol, chit trung gian 45, budc b) duoc hoa tan trong hdn hop gdm nudc
(30mL) va axit trifloaxetic (50mL). H3n hop dugc gia nhiét dén nhiét d6 65°C. Sau
khoang thdi gian 2 gid, hdn hop dugc dé mat dén nhiét d6 23°C. Nudc va axit
trifloaxetic dugc loai bd b'?lng cach cét quay & nhiét d 45°C. Toluen (100mL) dugc
bd sung vao cdn, sau d6 hdn hop duoc c6 dic b%mg cach cét quay & nhi¢t 46 45°C.
Tetrahydrofuran (100mL) va dung dich axit clohydric chita nuéc 6M (28mL) dugc
bd sung vao cin theo trinh ty. Hon hop khéng ddng nhét thu dugc duge khudy &
nhiét d6 23°C. Sau 10 phit, hdn hop duoc c6 dic bﬁng cach cit quay & nhiét do
45°C. Tetrahydrofuran (100mL) dugc bd sung vao cin va hdn hop duoc c6 dic bing
cach cét quay & nhiét 46 45°C. Toluen (100mL) dugc bd sung vao cin va hén hop
duoc cd dic bing cach ct quay & nhiét d6 45°C. Chét rin mau tring thu duoc dugc
1am kh6 duéi chan khong & nhiét d6 40°C. San phim rin dugc sir dung truc tiép
trong budc tiép theo ma khong cin tinh ché thém.

Chét trung gian 45:budc d
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Hop chét (3-(4-(1H-1,2,4-Triazol-1-yl)benzyl)-2,4-dicloquinolin-6-y1)(4-

clophenyl)metanon

(0] Cl
(L0
% N
Cl N~ ~Cl [N RN
<y

Hon hop bao gdm axit 2-(4-(1H-1,2,4-triazol-1-yl)benzyl)malonic (1,50g,
5,74mmol, chét trung gian 45, budc c) va (4-aminophenyl)(4-clophenyl)metanon (1g,
4,32mmol, chit trung gian 21: buéc b) trongphospho oxyclorua (16mL) dugc gia
nhiét tai nhiét d6 95°C. Sau 6 gid, hdn hop dugc 1am mat dén nhiét d6 23°C sau d6
dugc pha lodng véi diclometan (50mL). Hon hop dugc ¢d dic bing cach cit quay &
nhiét d6 33°C. Dau mau vang thu dugc dugce hoa tan trong 100mL diclometan, sau
d6 duge b sung tir tir vao nude da (100mL) két hop khudy manh. Do pH duge didu
chinh dén 8 bing cach bd sung cham dung dich amoniac bdo hoa trong nudc. Cac
16p dwoc tach ra. Lép nuée duge chiét bing diclometan (30mL). Céc 16p hitu co
dugc két hop va dung dich dugc két hop duoc 1am khan trén Natri sulfat. Dung dich
da dugc lam khan dugc loc va phén dich loc dugc hip thu trén 5g silicagel dé tach
séc ky cot nhanh nap kho, rira giai ban diu voi 100% hexan, sau d6 nang lén 80%
etylaxetat-hexan trong khoang thoi gian hon 30 phut @ tao ra hop chit néu & &
muyc ndy & dang chét rdn mau vang.

Chét trung gian 45: budc e
Hop chit (3-(4-(1H-1,2,4-Triazol-1-yl)benzyl)-4-clo-2-metoxyquinolin-6-y1)(4-

clophenyl)metanon

(0] Cl
I~ N
Cl N (0] N7\
e\

Hon hop khéng ddng nhét chita hop chét (3-(4-(1H-1,2,4-triazol-1-yl)benzyl)-
2,4-dicloquinolin-6-y1)(4-clophenyl)metanon (370mg, 0,749mmol, chit trung gian
45, budc d) va natri metoxit (405mg, 7,49mmol) trong toluen (3,7mL) dugc gia nhiét
tai nhiét ¢6 110°C. Sau 30 phut, hdn hop duoc 1am mat dén nhiét 6 23°C va sau d6
dugce loc qua Celit® 1am sach vé&i diclometan. Phan dich loc duge hép thu 1én trén 5g
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silicagel dé tich sic ky cot nhanh nap kho trén silicagel, rira giai ban diu véi 30%
etylaxetat-hexan, sau d6 nang 1én 80% etylaxetat—hexan trong khoang thoi gian hon
20 phtit dé tao ra hop chét néu & & muc nay & dang chit rin mau tring nhat.

Chét trung gian 46:

Hop chét 3-(4-(1H-Pyrazol-1-yl)benzyl)-6-bromo-4-clo-N,N-dietylquinolin-2-amin

N D
N

Cl O
Br O X
Hon hop bao gém hop chét 3-(4-(1H-pyrazol-1-yl)benzyl)-6-bromo-2,4-
dicloquinolin (1,44g, 3,33mmol, chit trung gian 6, budc c) va dietylamin (6,91mL,
66,5mmol) trong DMF (10mL) trong 6ng kin dwoc gia nhiét trong bé diu 115°C
trong khoang thdi gian 23 gid. Hon hop dugc pha lodng v6i EtOAc va duogc chiét
bangnude (5 14n, dung dich NaCl bdo hoa trong nuéc duge bd sung khi cin dé dat
dugc su tach pha). Pha hitu co duge lam khan (Na2SOs), duoc loc, va duge c6 dic.
Cin dugc tinh ché bang sic ky c6t nhanh (silicagel, nap kho, 2-10% EtOAc-Heptan
cot thir nhat, 0-4% EtOAc-Heptan cot thir hai) thu dugc hop chit néu & d& muyc nay &
dang chét rén mau tring.

Chét trung gian 47: budc a
Hop chét 2,2-Dimetyl-5-(4-(triflometyl)benzyl)-1,3-dioxan-4,6-dion

¢ F

Céc quy trinh twong tu v&i cac quy trinh dugc dé cap trong tai lidu: Tett. Lett.
(2006), 651, D. Ramachary; Eur. J. Org. Chem. (2008), 975, D. Ramachary dugc st
dung. Hop chit 4-(triflometyl)benzaldehyt (43,5g, 250mmol) dugc cho vao binh 3 cb
5L ¢6 dung cu khqu kim loai & trén dAu, tiép theo 1a EtOH khan (3,000mL) va axit
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Meldrum (37,5g, 260mmol), dietyl 2,6-dimetyl-1,4-dihydropyridin-3,5-dicarboxylat
(67,5g, 266mmol) va cudi ciing 13 L-prolin (6,0g, 51mmol) tit ca dugc bd sung vao
& nhiét o trong phong. Hn hop phan mg mau hoi vang dugc khudy & nhiét do
trong phongtrong mdi trudng khi Nz. Phan phan udc dugc loai bo sau 4 gid va duoc
rira voi EtOH va sau d6 13 Et20, va duge 1am kho trong khong khi. 'H NMR cua
phén phan udc ndy thé hién phan tmg hoan thanh. Phan tmg diy di duoc dimg lai va
chét két tia mau tréng tir phan ung dugc thu lai béng céach loc va duogc rira véi EtOH
va sau d6 véi Etz0 va duge 1am kho dudi chin khéng dé thu dugc hop chit néu & dé
muc niytrong san phim d4u tién 13 chit rin mau tring min. Nudc cai mau hoi vang
dugc co dic va duge dé két tinh qua démtr EtOH va nguyén li¢u rin dugc thu gom
nhu trude dé tao ra hop chit néu & d& muc nay.
Chét trung gian 47: budc b
Axit 2-(4-(Triflometyl)benzyl)malonic

OH OH
o) (@)

F
¢ F

Dung dich TFA/nuéc (thé tich/thé tich, 560mL/280mL) dugc bd sung vio
binh 2L chtta hop chét 2,2-dimetyl-5-(4-(triflometyl)benzyl)-1,3-dioxan-4,6-dion
(65g, 215mmol, chét trung gian 47: budc a) & nhiét do trong phong va huyén phi
mau tring dugc gia nhiét trong khoang nhiét d¢ tir 70°C dén 78°C trong bé dau 16n.
Huyén phii khong hoa tan cho dén khi dat dn nhiét d6 72°C. Sau gén 40 phuit, huyén
phil tr& thanh dung dich ddng nhit trong. Sau 3 giy, HPLC cho thiy phan tng di
hoan thanh. Hn hop duogc ¢6 dic trén may cit quay va dugc tao hdn hop ddng soi
v6i toluen (4 x 100mL) dé thu dugc chét rin mau tring ma dwoc st dung khong cin
tinh ché thém.
Chét trung gian 47: budc ¢
Hop chit 6-Bromo-2,4-diclo-3-(4-(triflometyl)benzyl)quinolin
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POCI; (190mL) dugc cho vio binh 3 ¢d 500mL c6 bd ngung tu hdi lru va
6ng 1am khd Drierite® va sau d6 axit 2-(4-(triflometyl)benzyl)malonic (28,5g,
109mmol, chit trung gian 47: budc b) dugc bd sung vao, tiép dén 1a hop chét 4-
bromoanilin (19g, 110mmol) & nhiét d6 trong phong. Hon hop khong ddng nhit
duogc gia nhiét trong v6 nhém dén nhiét d6 100°C ma tao ra dung dich ddng nhit
mau hd phach nhat sau gin 10 phit. Phan tng dugc khudy & nhiét d6 110 °C trong
khoang thoi gian 6,5 gid, sau khi loai bd phan phan udc va TLC (20% Hexan-DCM)
cho thdy phan tmg hoan thanh. Hn hop dugc chuyén dén binh day tron mét cd 1L
va POCI; dugc loai bd béng cach lam bay hoi. Sau dd, nguyén liéu mau ndu didm
dugc rét 1én trén d4 vun (~500g) trong binh Erlenmeyer dung tich 2L dugc lam mat
s0 by dén 0°C. DCM dugc bd sung vao (~500mL) va dung dich dugc khudy & nhiét
d6 0°C khi dung dichKOH chira nuéc 6M duge bd sung vao mot cach cin than
(~500mL). NH;OH chtra nuéc 5N (~100mL) ciing duge bd sung vao dé dat dén pH
= ~8-9. Qua trinh trung hoa dugc gift & nhiét d6 0°C. Thém DCM dugc bd sung vao
va pha hitu co dugc tach ra. Phin chira nudc dugc rira véi DCM (3 x 250mL) va cac
16p hitu co Két hop dugc rira béng nuée mudi, 1am khan trén Na»SOs, duge loc va
dugc ¢ dic d tao chit rin mau niu. Chét rin thé dugc nghidn thanh bt véi
CH3CN ma tao ra chét rin min mau tréng sau khi dugc loc.
Chét trung gian 47: budc d

Hop chét 6-Bromo-4-clo-2-metoxy-3-(4-(triflometyl)benzyl)quinolin

F
F——F

CI
Br\

~

i
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Toluen (550mL) dugc bd sung vao binh 1L chira hop chét 6-bromo-2,4-diclo-
3-(4-(triflometyl)benzyl)quinolin (32,5g, 74,7mmol, chét trung gian 47: budc c), tiép
theo natri metoxit (40g, 740mmol, d6 tinh khiét 97%) dugc bd sung vao & nhiét do
trong phong. Huyén phi dwgc khudy & nhiét d6 hdi lwu (~118 °C) trong vo
nhém.TLC (50% Hexan-DCM) va HPLC sau 5,5 gid cho thiy phan tng hoan thanh.
Hdn hop phan tmg duoc loc qua Celit® trong khi vin 4m (~80°C) va duoc rira véi
toluen 4m (~70 °C, 500mL). Dich lgoc khong mau dugc c¢6 dic ma sau d6 dugc hoa
cting dé thu dugc chét rén mau tring nhat.

Chét trung gian 47: budc e
Hop chét (4-Clo-2-metoxy-3-(4-(triflometyl)benzyl)quinolin-6-y1)(2,6-
dimetylpyridin-3-yl)metanol

OH Cl
l 2 o
N N~ “OMe CF3

THF (55mL) duoc bb sung vao binh 100mL chita hop chit 6-bromo-4-clo-2-
metoxy-3-(4-(triflometyl)benzyl)quinolin (2,5g, 5,8mmol, chét trung gian 47: budc d)
& nhiét d6 trong phong, tao ra hdn hop ddng nhit khéng mau. Dung dich dugc 1am
mét dén -70°C ma van déng nhét va sau d6 n-butyllithi (2,5Mtrong hexan, 2,6mL,
6,5mmol) dugc bd sung timg giot vao. Mau sic cua dung dich trd thinh mau hoi do-
niu. Sau 1 phut, hop chét (2,6-dimetylpyridin-3-carboxaldehyt (1,01g, 7,5mmol
trong 2mL THF) dugc bd sung vao va mau sic cia hdn hop trd thanh mau hoi xanh-
vang. Sau 15 phat, HPLC va TLC (50% axeton-hexan) cho thiy phan tmg hoin
thanh. Hon hop dwoc d& 4m dén nhiét d6 -20°C trong khoang thdi gian 40 phut &
nhiét d6 ma tai thoi diém d6 phan tng dugc lam ding phan Umg véi dung dich
NH;4Cl chira nudc. Phan tng duogc pha lodng thém véi nudc va dugc chiét bang
EtOAc (3 x 50mL). Cac 16p hitu co két hop dugc rira bing nudc mubi, 1am khan trén
Na2S04, duge loc va duge cd dic dé tao ra bot mau vang. San phém th6é duoc tach
sic ky trén silicagel (10% axeton-hexan ting d&n 30% axeton) thu dugc hop chit néu
& dé muyc nay ¢ dang bot mau vang nhat.

Chét trung gian 47: budc £
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Hop chét (4-Clo-2-metoxy-3-(4-(triflometyl)benzyl)quinolin-6-y1)(2,6-
dimetylpyridin-3-yl)metanon

1,4-dioxan (50mL) dugc bd sung vio binh 100mL chira hop chét (4-clo-2-
metoxy-3-(4-(triflometyl)benzyl)quinolin-6-y1)(2,6-dimetylpyridin-3-yl)metanol
(1,51g, 3,1mmol, chét trung gian 47: budc e), tiép theo 14 MnO; hoat tinh (1,3g,
15mmol) dugc bb sung vao va hdn hop dugc gia nhiét dén nhiét d6 hdi luu trong 16p
40 bang nhém trong moi trudng khi Na. Sau khoang thoi gian 1 gid, TLC (25%
axeton:hexan) chi ra phan tmg d4 hoan thanh. Hon hop dugc loc trong khi vin con
nong qua Celit® va dugc rira v6iTHF. Dung dich mau vang nhat thu dugc duge c6
dic va duge tach sic ky bang cach cho di qua cot silicagel (10% axeton-hexan ting
dén 25% axeton) dé thu dugc hop chit néu & d& muc nay & dang chét rin v6 dinh
hinh mau hoi vang nhat.
Chét trung gian 48: budc a
Hop chit (2,4-Dimetylthiazol-5-yl)(1-metyl-1H-1,2,3-triazol-5-yl)metanol
\ OH
ore
Hop chét 1-metyl-1H-1,2,3-triazol dugc didu ché theo tai liu tham khao
WO02008/98104.THF (1500mL) duoc bd sung vao binh 2L chira hop chit 1-metyl-
1H-1,2,3-triazol (9g, 108,3mmol) va dung dich dugc lam mat dén nhiét d6 -40°C.n-
butyllithi (2,5M trong hexan, 45mL, 112,5mmol) dugc bd sung timg giot vao dung
dich ddng nhat khéng mau nay, ngay lap tic tao ra hdn hop nhét mau niu dam. Hon
hop duoc giit & nhiét ¢ ndm trong khoang tir -10 dén -20°C trong khoang thoi gian
60 phit, sau d6 dung dich THF chtta hop chét 2,4-dimetylthiazol-5-carbaldehyt
(17,2g, 121,8mmol trong 200mL THF) duoc bd sung vao qua dng thong. Ngay khi

aldehyt dugc bd sung vao, phan timg duoc d 4m dén nhiét d6 trong phong. Sau 3 gid,
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phan Ung dugc lam dimg phan tmg bing céch rét vao dung dich bdo nudc hoa
NHLCI. Phan chita nu6c dugce chiét bing EtOAc thanh céc phdn, 7 x 400mL. Cac 16p
hitu co két hop duoc rira b?mg nuéc mudi, 1am khan trén MgSOs4, dugce loc va dugce
cd dic dé thu dugc diu mau vang. Sic ky trén silicagel (10% axeton-DCM ting dén
50% axeton va ting dén 10% MeOH-DCM) tao ra hop chét néu & & muc nay & dang
chat rin mau hd phach.
Chét trung gian 48: budc b
Hop chit (2,4-Dimetylthiazol-5-yl)(1-metyl-1H-1,2,3-triazol-5-yl)metanon

\ (0]

N S
T X
N N

1,4-dioxan (400mL) dugc bd sung vao binh 500mL chtra hop chit (2,4-
dimetylthiazol-5-yl)(1-metyl-1H-1,2,3-triazol-5-yl)metanol (10,5g, 46,8mmol, chét
trung gian 48: budc a) va hdn hop dugc 1am 4m dé tao ra dung dich ddng nhit.
MnOzhoat tinh (18g, 207mmol) dugc bd sung vao va hdn hop mau hoi ndu dam
dugc gia nhiét dén nhiét d6 hdi luu trong 16p 4o gia nhiét bﬁng nhdém trong moi
trudong khi Na. Sau khoang thoi gian 1,5 gid, hdn hop dugc loc trong khi van con
néng qua Celit® va duoc rira voiTHF 4m. Dung dich mau vang nhat thu dugc dugc
cd dic va di qua cdt silicagel (25% axeton-DCM) dé thu dugc hop chit néu & d& muc
nay & dang chit rin mau vang nhat.

Chét trung gian 49: budc a
Hop chit (4-Clo-2-metoxy-3-(4-(triflometyl)benzyl)quinolin-6-yl)(1,2-dimetyl-1 H-
imidazol-5-yl)metanol

CF3

\ OH Cl I
N XN
T,
N N~ "OMe
THF (25mL) dugc bd sung vao binh 50mL chita hop chit 6-bromo-4-clo-2-
metoxy-3-(4-(triflometyl)benzyl)quinolin (2g, 4,64mmol, chit trung gian 47: budc d)

& nhiét d9 trong phong, tao ra hdn hgp ddng nhit khéng mau. Dung dich dugc 1am
méat dén -70°C ma vin ddng nhit va sau d6 »-BuLi (2,5Mtrong hexan, 1,8mL,
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4,5mmol) dugc bd sung timg giot vao. Mau séc cia dung dich tré thanh mau hoi do-
niu dam. Sau 1 phit, hop chit 1,2-dimetyl-1H-imidazol-5-carbaldehyt (710mg,
5,72mmol trong 4mL THF) dugc bb sung vao va mau sic trd thanh hoi xanh dén
vang nhat tit c trong vong 1 phut. H6n hop dugc @& 4m dén nhiét do 0°C trong
khoang thdi gian 45 pht, tai thoi diém nay phan tng dwoc lam dimg phan tng voi
dung dich NH4Cl chita nuéc. Phan tmg dugc pha lodng thém véi nude va duogc chiét
bang EtOAc (3 x 45mL). Céc 16p hitu co két hop duoc rira bing nuéc mudi, 1am
khan trén MgSO4, duoc loc va duge cd dic dé thu dugc chét rin mau vang nhta.
Chét rén dugc nghién thanh bdt v6i EtO va dugc thu lai bing cach loc va dugc rira
v6i Et,0 bd sung va dugc lam kho dé thu dugc hop chét néu & d& muc nay 1a bot
mau tring.

Chét trung gian 49: budc b

Hop chit (4-Clo-2-metoxy-3-(4-(triflometyl)benzyl)quinolin-6-yl)(1,2-dimetyl-1H-

imidazol-5-yl)metanon

CF,
V0 cl
N SN
=T T
N N~ >OMe

1,4-dioxan (85mL) dugc bd sung vao binh 100mL chira hop chit (4-clo-2-
metoxy-3-(4-(triflometyl)benzyl)quinolin-6-yl)(1,2-dimetyl-1H-imidazol-5-
yDmetanol (1,68g, 3,53mmol, chit trung gian 49: budc a) @ thu duoc huyén phi &
nhiét d6 trong phong. Gia nhiét dén gin 45°C tao ra dung dich ddng nhit trong. Sau
d6, MnO; hoat héa (1,5g, 17,2mmol) dugc bd sung vao va hdn hop dugc gia nhiét
dén nhiét d6 hdi luu trong 16p 4o gia nhiét bing nhém trong méi trudng khi N2. Sau
70 phut, hdn hop dugc 1am méat dén nhiét d6 60°C va sau d6 dugc loc qua dém
Celit® va dugc rira voi THF. Dung dich thu dugc duge c6 dic va di qua cdt silicagel
(5% MeOH-DCM) d thu dugc hop chit néu & && muc nay 13 bot mau tring.
Chét trung gian 50: budc a
1-Metyl-1H-1,2,3-triazol-5-carbaldehyt
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Hop chit néu & d& muc ndy dwoc didu ché theo don xin cip patent
W02008/135826.THF (45mL) dugc bd sung vao binh 2 ¢b 50mL chira hop chét 1-
metyl-1H-1,2,3-triazol (1g, 12mmol, dugc diéu ché theo don sang ché quéc té sb
PCT 2008098104) va dung dich khéng mau dugc 1dm mat d&n nhiét do -40°C. Sau
d6, n-BuLi (2,5M trong hexan, 4,8mL) dugc bd sung timg giot vao, tao ra dung dich
nh6t 6 mau hoi d6-nau dam. Hon hop duge khudy & nhiét d6 nim trong khoang tir -
30 dén -20°C trong khoang thdi gian 45 phit, sau d6 DMF nguyén chit (3mL,
38,5mmol) dugc bd sung vao & nhiét d6 -10°C. Hdn hop dugc dé 4m 1én dén nhiét
do trong phong va dugc khudy trong khoang thoi gian 60 phut, tiép dén 1a rét vao
trong nuéc. Phéan chira nudc duge chiét bing EtOAc (4 x 50mL) va cac 16p hitu co
két hop dugc rira b%mg nudc mudi, 1am khan trén MgSOs, dugce loc va dugce cb dac.
Phin chira nuéc duge chiét lai bing DCM (3 x 50mL) va duge 1am khan nhu trén.
Céc 16p hitu co két hop duoc ¢6 dic dé thu dugc ddu mau niu nhat ma c6 hoat tinh
UV nhiéu hon nhiéu so véi nguyén liéu ban dAu. TLC trong hodc 1a 25% CHsCN-
DCM hoic 25% EtOAc-DCM cho thdy san phdm c6 Rehoi cao hon nguyén liéu ban
ddu. Sic ky trén silicagel (100% DCM ting 1én dén 25% CH3CN-DCM) tao ra
nguyén liéu néu & d& muc nay & dang diu khong mau.

Chét trung gian 50: budc b |
Hop chét (4-Clo-2-metoxy-3-(4-(triflometyl)benzyl)quinolin-6-yl)(1-metyl-1 H-

1,2,3-triazol-5-yl)metanol

THF (25mL) dugc bd sung vao binh 50mL chita hop chét 6-bromo-4-clo-2-
metoxy-3-(4-(triflometyl)benzyl)quinolin (1,45g, 3,37mmol, chét trung gian 47:
budc d) & nhiét d6 trong phong, tao ra hdn hop ddng nhét khong mau. Dung dich
dugc 1am méat dén nhiét d9 -70°C ma vAn ddng nhét va sau d6 n-BuLi (2,5M trong
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hexan, 1,3mL, 3,25mmol) dugc bd sung tung giot vao. Mau séc cua dung dich tr¢
thinh mau hoi d6-ndu ddm. Sau 2 phut, hgp chit 1-metyl-1H-1,2,3-triazol-5-
carbaldehyt (580mg, 5,22mmol, trong 3mL THF, chét trung gian 50: budc a) duoc
b6 sung vao va mau sic ciia hdn hop chuyén tir mau niu d4m sang mau hoi xanh dén
mau vang trong vong khoang 2 phut. Hon hop dugce dé 4m dén nhiét d6 -20°C trong
khoang thoi gian 45 phit, tai thdi diém nay hén hop dugc lam dimg phan tmg
bangNH4Cl chira nude. H3n hop dwoc pha lodng thém véi nuée va duge chiét bing
EtOAc (5 x 40mL). Céc 16p hitu co két hop duge rira bing nudc mudi, lam khan trén
MgSO0s4, duge loc va dugc c6 dic dé thu duge diu mau hoi vang.Nguyén li¢u tho
duoc tach sic ky trén silicagel (5% CH3CN-DCM ting dén 30% CH;CN+2%MeOH)
dé thu dwoc hop chat néu & d& muc nay 1a bot mau tring nhat.

Chét trung gian 50: budc ¢

Hop chit (4-Clo-2-metoxy-3-(4-(triflometyl)benzyl)quinolin-6-yl)(1-metyl-1H-
1,2,3-triazol-5-yl)metanon

1,4-dioxan (36mL) va THF (11mL) dwgc bd sung vao binh 100mL chira hop
chét (4-clo-2-metoxy-3-(4-(triflometyl)benzyl)quinolin-6-y1)(1-metyl-1H-1,2,3-
triazol-5-yl)metanol (745mg, 1,61mmol, chét trung gian 50: budc b) dé thu dugc
huyén phi & nhiét d¢ trong phong. Gia nhiét dn gin 45°C tao ra dung dich ddng
nhét. Sau d6, MnO2 hoat tinh (719mg, 8,3mmol) duoc bd sung vao va hdn hop dugc
gia nhiét dén nhiét d6 80°C trong 16p 4o gia nhiét bing nhom trong moi trudng khi
Na. Sau 2 gid, hdn hop duge loc qua dém Celit®, duge rira véi THFva duge cb diic
dé thu dugc chat rdn mau tring. Qua trinh nghién véi Et;0 thu duoc hop chét néu &
dé muc ndy & dang chit rin mau tring.
Chét trung gian 51: budc a
Hop chét (4-Clo-2-metoxy-3-(4-(triflometyl)benzyl)quinolin-6-y1)(2,4-

dimetyloxazol-5-yl)metanol

-137-



19882

THF (65mL) dugc bd sung vao binh 50mL chira hop cht 6-bromo-4-clo-2-
metoxy-3-(4-(triflometyl)benzyl)quinolin (1,5g, 3,48mmol, chit trung gian 47: budc
d) & nhiét 49 trong phong, tao ra hdn hgp ddng nhit khéng mau. Dung dich dugc 1am
mét dén nhiét @6 -70°C ma vin ddng nhit va sau d6 n-butyllithi (2,5M trong
hexan,1,62mL, 4,04mmol) dugc bd sung timg giot vio. Mau séc ctia dung dich trd
thainh mau hoi dé-ndu duc ddm. Sau 2 phut, 2,4-dimetyloxazole-5-carbaldehyt
(520mg, 4,16mmol, trong 3mL THF) dugc bd sung vao va mau sic ctia hdn hop
chuyén tir mau niu d¢4m duc thanh mau ddng nhit ving nhat trong vong khoang 1
phut. Sau 25 phiithdn hop dugc 1am dimg phan tmg v&i NH4Cl chita nu6e. Phan tmg
duoc pha lodng thém véi nude va dugce chiét bing EtOAc (5 x 40mL). Cac 16p hitu
co két hop dugc rira bﬁng nudc mudi, 1am khan trén MgSO04, dugce loc va duogc cod
dic dé thu dugc bot mau hoi vang nhat. Nguyén liéu thé dugc tach sic ky trén
silicagel (CH3CN 10%-DCM nang 1én CH3CN 30% chita MeOH 1%) @ tao ra hop
chit néu & & muc nay & dang chét rén vo dinh hinh mau tréng.

Chét trung gian 51: budc b
Hop chét (4-Clo-2-metoxy-3-(4-(triflometyl)benzyl)quinolin-6-y1)(2,4-

dimetyloxazol-5-yl)metanon

Hop chét 1,4-dioxan (50mL) v MnO; hoat tinh (900mg, 10,3mmol) dwoc bd
sung vao binh 100mL chta (4-clo-2-metoxy-3-(4-(triflometyl)benzyl)quinolin-6-
y)(2,4-dimetyloxazol-5-yl)metanol (960mg, 2,01mmol, chit trung gian 51: budc a)
duge bd sung vao & nhiét d trong phong. Hon hop duogc gia nhiét dén nhiét @6 85°C
trong 16p 4o gia nhiét bing nhom trong mdi trudng khi nito. Sau 60 phit, hdn hop
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dugc loc qua Celit® trong khi dung dich vin 4m va dugc rira v6i THF, va duoc cd
dic dé thu duogc chit rin mau tréng nhat. Nguyén liéu thé dugc nghién vun voi Et,O
@& thu dugc chét rén mau tring.
Chét trung gian 52:
Hop chét 1-(4-Benzoylpiperidin-1-yl)etanon

0]

©)J\©“\fo

HOn hgp bao gdm hop chit phenyl(piperidin-4-yl)metanonhydroclorua
(743mg, 3,29mmol) trong diclometan (13,2mL) va trietylamin (1,10mL, 7,90mmol)
duoc xir Iy bing cach nhé timg giot Acz0 (0,373mL, 3,95mmol) trong khoang thoi
gian 1 phut trong bé d4 trong moi trudng khi argon, va hdn hop trong md thu duoc
duoc loai bd ngay ra khoi bé da va dugc khudy & nhiét d6 trong phong qua dém. Sau
d6, phan tmg duogc chiét bing HCI chira nuéc 1M (1x 8mL) va NaOH chira nuéc
IM(1 x 8mL), va 16p hitu co duge lam khan (Na2SO4), dugce loc, va duge co dic aé
tao ra hop chit néu & dé muc niy & dang diu mau be trong m& ma két tinh sau khi dé
yén.
Chét trung gian 53: budc a

Hop chit (1-Metyl-1H-imidazol-5-yl)(2-(triflometyl)pyridin-4-yl)metanol
OH

Dung dich chira phttc chét isopropyl magie clorua/lithiclorua (1,3M trong
THF, 10,6mL, 13,8mmol) dugc bd sung timg giot bing 6ng tiém vao dung dich chira
hop chét 4-bromo-2-(triflometyl)pyridin (3,12g, 13,8mmol) trong THF khan (50mL)
¢ nhiét 46 0°C. Sau 30 phuat, dung dich chia hop chit 1-metyl-1H-imidazol-5-
carbaldehyt trong THF (1,38g, 12,5mmol) dugc bd sung vio dung dich Grignard
bing 6ng tiém & nhiét d6 0°C. Hon hop phan tmg dugc 1am 4m dén nhiét d6 trong
phong trong khoang thoi gian 2 gid, sau d6 dugc 1am dimg phan tmg bing dung dich

amoni clorua bio hoa trong nuwéc. Hon hop dugc phan chia giita nudc va etylaxetat.
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Pha chita nuéc téch ra tiép tuc dugc chiét bing etylaxetat va dwoc rira v6i dung dich
NaCl bdo hoa trong nudc. Pha hitu co duge lam khan (MgSOs), dugce loc, va duge cb
dic. San phim tho dugc tinh ché bing sic ky cot nhanh (silicagel, 0-10% MeOH-
DCM) dé tao ra hop chét néu & @ muc nay.

Chét trung gian 53: budc b

Hop chit (1-Metyl-1H-imidazol-5-yl)(2-(triflometyl)pyridin-4-yl)metanon

0
=z | = N
Ny /N\//
CF;

HOn hop khong ddng nhit chira hop chét (1-metyl-1H-imidazol-5-yl)(2-
(triflometyl)pyridin-4-yl)metanol (0,300g, 1,16mmol, chét trung gian 53: budc a) va
mangan dioxit (0,506g, 5,83mmol) trong 1,4-dioxan (12mL) dugc khudy & nhiét d6
100°C trong khoang thdi gian 1 gid. Sau d6, hdn hop phan tng duoc 1am mat dén
nhiét d¢ trong phong, dugc loc qua Celit®, dugc rira vai EtOAc, va duge cb dic.
Pha hitu co dugc 1am khan (MgSO0s), dugc loc, va dugc c6 dic. San phidm thé duge
tinh ché bang sic ky cot nhanh (silicagel, 0-100% EtOAc-DCM) dé tao ra hop chit
néu & dé muc niy & dang chét rin mau tring.

Chét trung gian 54: budc a
Hop chét (2,6-Dimetylpyridin-3-y1)(1-metyl-1H-1,2,3-triazol-5-yl)metanol

OH
/
X N,
| 1 I N
N N

Dung dich chira n-butyllithi trong hexan (2,5M, 22,5mL, 56,3mmol) duoc bd
sung timg giot bing dng tiém vao dung dich dang khuiy chira hop chit 1-metyl-1H-
1,2,3-triazol (5,00g, 60,2mmol, dugc diéu ché theo don sing ché quéc té s6 PCT
2008098104) trong tetrahydrofuran khan (400mL) & nhiét d6 —55°C. Huyén phu dic
mau tring nhat thu dwoc dwoc khudy & nhiét d6 —45°C trong khoang thoi gian 20
phiit, sau d6 dung dich chira hop chit 2,6-dimetyl-pyridin-3-carbaldehyt (8,33g,
61,7mmol) trong tetrahydrofuran khan (10mL) dugc bd sung timg giot vao bing 6ng
tiém. Sau 5 phit, bé 1am maét duoc 14y ra va hdn hop phan img dugc dé 4m dan l1én.

Sau 45 phut, dung dich amoni clorua bdo hoa trong nudc (10mL) va etylaxetat
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(100mL) dugc bd sung vao. Toan bd hdn hop duge co dic bang cach cit quay. Cin
dugc hoa tan trongetylaxetat (300mL). Dung dich hitu co duge rira véi dung dich
natri clorua bdo hoa trong nuéc (100mL, chita natri clorua rin du). Lép nuéc dugce
chiét bang etylaxetat (2 x 100mL). C4c 16p hitu co duge két hop va dung dich da két
hop dugc cb dic. Ete (100mL) dugce bd sung vao cin va hdén hop dugc lam v& ra.
Céc chit rin duge thu gom béng cach loc. Ete (100mL) dugc bd sung vao cac chét
rén d4 thu lai va hdn hop dugc nghién bing séng 4m 14n thi hai. Sau 20 phut, hdn
hop duoc loc va cac chét rin duge thu gom dé tao ra hop chit néu & d& muc nay la
bt min.

Chét trung gian 54: budc b

Hop chit (2,6-Dimetylpyridin-3 -yD(1-metyl-1H-1,2,3-triazol-5-yl)metanon

/
X N,

| | LN
N N

Hdn hop chita hop chét (2,6-dimetylpyridin-3-yl)(1-metyl-1H-1,2,3-triazol-5-
yDmetanol (9,8g, 44,9mmol, chit trung gian 54: budc a) va mangan dioxit (18,8g,
184mmol) trong dioxan khan (225mL) dugc gia nhiét dén nhiét d6 100°C két hop
v6i khudy. Sau 1 gid, hdn hop dugc 1am mat dén nhiét @6 40°C. Hon hop duoc lam
mat dugc loc qua 2cm dém Celit, rira bang tetrahydrofuran (100mL). Phin dich loc
duoc c6 dic dé taora hop chét néu & @& muyc nay ¢ dang chét rén mau tréng nhat.
Chét trung gian 55
Hop chét (4-Clo-2-metoxy-3-(4-(triflometyl)benzyl)quinolin-6-y1)(2,6-
dimetylpyridin-3-yl)(1-metyl-1H-1,2,3-triazol-5-yl)metylaxetat

NaH (75mg, 1,9mmol, 60% trong diu khoén) duoc bd sung vao dung dich
chta hgp chit  (4-clo-2-metoxy-3-(4-(triflometyl)benzyl)quinolin-6-y1)(2,6-
dimetylpyridin-3-yl)(1-metyl-1H-1,2,3-triazol-5-yl)metanol (544mg, 0,960mmol, Vi
du 77B) trong 20mL DMF khé & nhiét d6 trong phong. Sau khi khuy trong khoéng
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thdi gian 20 phit, anhydrit axetic (0,18mL, 1,9mmol) duoc bd sung vao. Hdn hop
dugc khudy trong mét gior vi mét sb huyén phu dwoc tao thanh. Sau khi hdn hop
dugc 1am dimg phan tmg bing mdt vai giot nuée, huyén phu duoc loc ra va phin
dich loc dugc cd dic trong chin kh6éng.Cén dugc phin chia gifta diclometan va
NaHCO; (chira nuéc) bio hoa. Cac phin chiét dugc 1am khan (Na2SO4), duoc loc,
va dugc cb dic dé thu duge hop chit néu & d& muc nay ¢ dang chét ban rin.

Chét trung gian 56

Hop chét (2,4-Diclo-3-(4-(triflometyl)benzyl)quinolin-6-y1)(2,6-dimetylpyridin-3-
yD)(1-metyl-1H-1,2,3-triazol-5-yl)metanol

Dung dich chira hop chét 6-bromo-2,4-diclo-3-(4-(triflometyl)benzyl)quinolin
(2,00g, 4,60mmol, Chét trung gian 47: budc ¢) va 90mL THF trong binh 3 cb
250mLdugc rira khi N; va duoc 1am mét dén -78°C. n-BuLi (3,05mL, 4,88mmol,
1,6M trong hexan) dugc bd sung timg giot vio dung dich trong sudt va né tré thianh
mau xanh den gin nhu den. Sau khoang 5 phut, huyén phu chtra hop chét (2,6-
dimetylpyridin-3-yl)(1-metyl-1H-1,2,3-triazol-5-yl)metanon  (0,950g, 4,39mmol,
chit trung gian 54: budc b) trong THF (~ 4mL) duoc bd sung vao va mau séc chuyén
sang mau xanh. Bé 1am mat dugc loai bé. Sau gin 5 phut khudy, binh dugc nhing
chim trong b& nudc d4. Trong subt thoi gian gin 40 phit khudy & nhiét d6 4°C, mau
sic chuyén din sang mau xanh nhat. Dung dich NH4Cl (chira nuéc) bdo hoa dugc bd
sung vao va 16p hitu co mau vang duoc tich ra. Lép nudc duge chiét bing
diclometan. Céac pha hitu co Kkét hop duoc 1am khan (Na2SOs), dugce loc, va duge cd
dic. Chét rin dugc tao thd trong khoang thoi gian hon mot tudn. 15mL CH3;CN va
5mL diclometan dugc bd sung vao. Chét rin mau vang dugc loc, dugc rira véi Et;0,
va dugc 1am khé dudi chin khong qua dém dé thu dugc hop chit néu & d& muc nay.
Chét trung gian 57: budc a
Hop chét etyl 3-ox0-2-(4-(triflometyl)benzyl)butanoat
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EtO

F

F
Natrihydrua (phan tén 60% trong diu khoang, 1,5g, 38,4mmol) dugc bd sung
thanh timg phén trong khoang thoi gian 2 phut vao dung dich dugc 1am mat bing da,
dang khudy chitra hop chit etyl 3-oxobutanoat (5g, 38,4mmol) trong dimetoxyetan
kho (65mL). Sau 30 phut, dung dich chira hop chit 4-(triflometyl)benzyl bromua
(9,2g, 38,4mmol) trong dimetoxyetan khan (10mL) dugc bd sung timg giot vao trong
khoang thdi gian trén 2 phut. Binh dugc 14y khoi bé 1am mat. Sau 2 gid, nudc (10mL)
duge bd sung vio. H3n hop dugc phén chia giita nira dung dich natri clorua bdo hoa
trong nudc (50mL) va etylaxetat (150mL). Cac 16p dugc tach ra. Lp hitu co dugc
lam khovéi magie sulfat va dung dich dwgc 1am khé ndy dugc loc. Phén dich loc
duoc cd dic va cin duge tinh ché bing sic ky cot nhanh trén silicagel rira giai voi
hexan-etylaxetat dé tao ra hop chit néu & d& muc nay & dang chét 16ng khong mau.
Chét trung gian 57: budc b
Hop chat 6-Bromo-2-metyl-3-(4-(triflometyl)benzyl)quinolin-4-ol

OH
Br O X O -
N/ F
F
Etyl 3-ox0-2-(4-(triflometyl)benzyl)butanoat (7,00g, 24,3mmol, chét trung
gian 57: budc a), 4-bromoanilin (4,20g, 24,2mmol), axit para-toluensulfonic (0,418g,
2,4mmol), va toluen (121mL) dugc cho vao binh ¢ day tron dugc trang bi thiét bi
Dean-Stark. Hon hop duoc gia nhiét dén nhiét d6 125°C. Sau 16 gio, binh dugc lam
mét dén nhiét d6 trong phong. Toluen dugc loai bd bing cach cit quay dé tao ra chit
rin mau cam. HOn hop gdm chét rén va diphenyl ete (48,4mL) dugc gia nhiét dén
nhiét d6 220°C. Sau khoang thoi gian 60 phit, hdn hop duoc 1am maét dén nhiét do

trong phong & nhiét d6 ma tai d6 chét rin mau vang dugc loai bo ra khoi dung dich.

Hexan (150mL) dugc bd sung vao. Toan bd hdn hop duge loc qua gidy loc, rira véi
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hexan. C4c chit rén mau vang duogc thu gom, lam khd, va sau d6 dugc sir dung trong
budc tiép theo ma khong cin tinh ché thém.
Chét trung gian 57: budc ¢
Hop chat 6-Bromo-4-clo-2-metyl-3-(4-(triflometyl)benzyl)quinolin
Cl
Br O N O -
N7 F
F

Binh c6 d4y tron chia hdn hgp bao gdm hop chit 6-bromo-2-metyl-3-(4-
(triflometyl)benzyl)quinolin-4-0l (5,00g, 12,6mmol, chét trung gian 57: budc b),
phospho oxyclorua (5,90mL, 63,1mmol) va axetonitril (42mL) dugc 1am 4m dén 90
°C. Sau 3 gi®, hdn hop phan tmg dugc 1am mat dén nhiét do trong phong. Axetonitril
va phospho oxyclorua du dugc loai bé bing cach cit quay. Cin dugc hoa tan trong
diclometan (100mL) va dung dich dugc 1am mat trong bé nudc da. P4 (100mL)
dugc bd sung vao. Dung dich amoniac chtta nuéc dugc c6 dic dugc bd sung tung
giot vao cho dén khi pH = ~9 bing c4ch thir bing gidy quy. Hn hop hai pha duoc
tach ra va 16p nudc dugc chiét bing diclometan (50mL). Céc 16p hitu co két hop
dugc lam kho véi magiesulfat va dung dich khan dugc loc. Celit (5g) duoc bd sung
vao phan dich loc va cac dung méi dugc loai bo béng cach cét quay dé thu duoc bot
chay tu do. Bt dugc nap 1€n trén cdt silicagel. Rira giai ban d4u v&i hexan, sau d6
nang lén dén dn 20% etylaxetat-hexan, thu dugc hop chit néu & d& muc ndy ¢ dang
chit rin mau tring nhat.
Chét trung gian 58: budc a
Etyl 3-o0x0-2-(4-(triflometyl)benzyl)pentanoat

0O o
EtO

L F

F

Natrihydrua (phén tan 60% trong diu khoang, 1,75g, 43,7mmol) dugc bd
sung thanh timg phédn trong khoang thdi gian hon 1 phit vao dung dich dugc lam
mét bing da, dang khudy chira hop chit etyl 3-oxopentanoat (6,30g, 43,7mmol)
trong dimetoxyetan kh6 (87mL). Sau 5 phit, binh dugc iy ra khoi bé 1am mat va
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tiép tuc khudy & nhiét d6 trong phong. Sau 30 phut, dung dich chira hop chit 4-
(triflometyl)benzyl bromua (10,4g, 43,7mmol) trong dimetoxyetan kh6 (10mL) duogc
bd sung timg giot vao trong khoadng thoi gian hon 2 phit. Sau 2,5 gid, etylaxetat
(300mL) va nuéc (100mL) duge bd sung vao. Cac 16p duogc tach ra. Lop hitu co
duge 1am khan qua natri sulfat va dung dich dwoc 1am khan dugc loc. Phin dich loc
duoc ¢ dic va cin duge tinh ché bang sic ky cot nhanh trén silicagel rira giai ban
dAu v6i hexan, sau 6 ning 1én d&n 50% diclometan-hexan d& tao ra hop chét néu &
@ muc nay & dang chét 16ng khong mau.
Chét trung gian 58: budc b
Hop chit6-Bromo-2-etyl-3-(4-(triflometyl)benzyl)quinolin-4-ol
OH
Br \
P 7 e
F

Binh c¢6 day tron dugc trang bi thiét bi Dean-Stark dugc nap hop chit etyl 3-
0x0-2-(4-(triflometyl)benzyl)pentanoat (8,84g, 29,2mmol, chit trung gian 58: budc
a), 4-bromoanilin (5,00g, 29,2mmol), axit para-toluensulfonic (0,503g, 2,9mmol), va
toluen (146mL). H3n hop dugc gia nhiét dén nhiét 46 125°C. Sau 18 gio, binh dugc
1am m4t dén nhiét d6 trong phong. Toluen dugc dugc loai bd bing cach cét quay dé
tao ra chit rdn c6 mau hd phach. H3n hop gdm chit rén va diphenyl ete (29,1mL)
duoc gia nhiét d&n nhiét d6 220°C. Sau 70 phit, hdn hop duoc 1am mét dén nhiét do
trong phong. Ete (100mL) va hexan (50mL) dugc bd sung vao. Hén hop duoc dé
khudy trong khoang thdi gian 30 phut, trong subt thdi gian nay chit rin mau tring
dugc loai bd khoéi dung dich. Toan bd hdn hop dugc loc qua gidy loc, rira voi ete.
Chét rén dinh duogc thu gom. Axetonitril (20mL) dugc bd sung vao va hdn hop dugc
nghién bing séng am trong khoang thoi gian 5 phtt. Huyén phu dic duge loc qua
gidly va cac chét rin duogc rira v6i axetonitril. Chit rin mau tring nhat dugc thu gom,
1am khé va sau d6 dugc st dung trong bude tiép theo ma khong cén tinh ché thém.
Chét trung gian 58: budc ¢
Hop chét 6-Bromo-4-clo-2-etyl-3-(4-(triflometyl)benzyl)quinolin
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Cl
Br X
P 7 P
F

Binh ¢6 ddy tron chira hdn hop bao gdm hgp chét 6-bromo-2-etyl-3-(4-
(triflometyl)benzyl)quinolin-4-ol (4,00g, 8,29mmol, chit trung gian 58: budc b),
phospho oxyclorua (3,50mL, 37,3mmol) va axetonitril (27mL) dugc dit vao trong
khéi gia nhiét bing kim loai & nhiét & 90°C. Sau 65 phut, hdn hop phan tmg duoc
1am mat dén nhiét d6 trong phong. Axetonitril va phospho oxyclorua du duge loai bo
bing cach cit quay. Can duge hoa tan trong diclometan (100mL) va dung dich duoc
1am mat trong bé nudc d4. Nude da (50mL) duoge bd sung vao. Dung dich amoniac
chira nuéc duge c6 dic duge bd sung timg giot vao cho dén khi pH = 8-9 bing céach
thir bing gidy quy tim. H3n hop hai pha dugc tach ra va 16p nude dugc chiét bing
diclometan (50mL). C4c 16p hitu co két hop dugc lam khan qua natri sulfat va dung
dich di dugc 1am khan dugc lgc. Silicagel (8g) duoc bd sung vao. Phan dich loc va
cac dung mdi dugc loai bod b'?lng cach cét quay dé tao rabot chay tu do. Botduogc tai
1én tréncit silicagel. Ban d4u rira gii voi hexan, sau d6 nang 1én dén 20% etylaxetat-
hexan thu dugc hop chit néu & d& muc ndy & dang chét rin mau tréng nhat.
Chét trung gian 59: budc a
Hop chit tert-Butyl 3-(hydroxy(1-metyl-1H-1,2,3-triazol-5-yl)metyl)azetidin-1-
carboxylat

OH

/
\{/O\H/N N
o)

Dung dich 2,5M cua n-butyllithi trong hexan (9,60mL, 24,0mmol) duoc bd
sung timg giot vao dung dich dang khuly ctia hop chit 1-metyl-1H-1,2,3-triazol
(2,00g, 24,0mmol, dugc didu ché theo don sang ché quéc t& s6 PCT 2008098104)
trong THF khan (100mL) & nhiét d6 —50 °C. Phan {mg tré nén khéng ddng nhét va
thanh mau vang trong subt qua trinh bd sung. Sau 15 phut, dung dich chitra hop chét
tert-butyl 3-formylazetidin-1-carboxylat (4,45g, 24,0mmol) trong THF khan (10mL)
dugc bd sung timg giot vao bing éng tiém. HOn hop phan tng trd thanh ddng nhét
va duge d& 4m din dén nhiét d6 0°C. Nudc (10mL) va etylaxetat (100)mL dugc bd
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sung vao. Hon hop hai pha dugc 1am 4m dén nhiét d6 23°C. Hn hop duoc phan chia
gifta nira dung dich natri clorua bio hoa trong nuge (100mL) va etylaxetat (300mL).
Céc 16p dugc tach ra. Lép hitu co duge lam khan véi natri sulfat va dung dich da
dugc 1am khan dugce loc. Celit (14 g) duge bd sung vao phﬁn dich loc va cac dung
mdi dugc loai bo béng cach cét quay dé tao ra bot chay tu do. Bt nay duge nap 1én
trén cdt silicagel. Ban diu dugc rira giai véi etyl axetat, sau d6 nang lén dén 5%
metanol-etylaxetat tao ra hgp chit néu & & muc nay & dang bot mau tréng.
Chét trung gian 59: budc b
Hop chit tert-Butyl 3-(1-metyl-1H-1,2,3-triazol-5-cacbonyl)azetidin-1-carboxylat

o

/
\|/O \n/ N NQ
o)

Dess-Martin periodinan (10,9g, 25,7mmol) dwoc bd sung trong mot phin vao
dung dich dang khudy chira hop chit ferr-butyl 3-(hydroxy(1-metyl-1H-1,2,3-triazol-
5-yl)metyl)azetidin-1-carboxylat (4,60g, 17,1mmol, chit trung gian 59: budc a)
trong diclometan khan (86mL). Hon hop thu dugc duge khudy & nhiét d6 23°C. Sau
18 gidy, hdn hop chira cic phan bing nhau 1 nu6c, dung dich natri thiosulfat bdo hoa
trong nuéc va dung dich bicacbonat bdo hoa trong nudc dugc bd sung vao
(200mL).Diclometan (100mL) dwgc bb sung vao. H3n hop hai pha thu dugc duoc
khudy trong khoang thdi gian 15 phut. Cac 16p dugc tach ra. L6p hitu co duge lam
khan qua natri sulfat va dung dich di dugc 1am khan duogc c6 dic. Cin dugc tinh ché
bing sic ky cot nhanh trén silicagel ban du rira giai véi diclometan, sau d6 nang 1én
dén 5% metanol-diclometandé tao ra hop chit néu & dé muc niy & dang diu trong,
khong mau.

Chét trung gian 60
Hop chit (2,4-diclo-3-(4-(triflometyl)benzyl)quinolin-6-yl)(1-metyl-1H-imidazol-5-
yl)(6-(triflometyl)pyridin-3-yl)metanol
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Tetrahydrofuran (150mL) dugc bb sung vao binh chira hop chét 6-bromo-2,4-
diclo-3-(4-(triflometyl)benzyl)quinolin (2,99g, 6,87mmol, chit trung gian 47, budc
¢), hop chit (1-metyl-1H-imidazol-5-y1)(6-(triflometyl)pyridin-3-yl)metanon (1,95g,
7,66mmol, chét trung gian 36, budc c) va dung dich dugc lam mét dén -45°C. n-
BuLi (1,6M, 5,58mL) duoc bd sung timg giot vao trong khoang thdi gian hon 5 phut
va hén hop duge dé khudy & nhiét d6 -45°C trong khoang thdi gian 10 phut. Hdn hop
phan tmg dugc lam 4m dén nhiét d6 0°C va dwoc khudy & nhiét d6 d6 trong 1 gid.
Phan tmg dugc lam dimg phan tng véi dung dich amoni clorua chira nuéc, dugc lam
4m dén nhiét d6 trong phong, sau d6 dugc chuyén vao phdu tach véi viéc pha lodng
bing etylaxetat. Pha hitu co duoc tach ra va pha chira nuéc duge chiét hai 1an véi
etylaxetat. Céc 16p hitu co két hop dugc 1am kho trén magie sulfat, duoc loc va duogc
1am bay hoi dén kho duéi ap suét giam. T4ch séc ky trén silicagel (diclometan ting
dén 10% ((amoniac 2M trong metanol) trong diclometan)) tao ra hop chét néu & d&
muc nay.

Chét trung gian 61
Hop chit N-Metoxy-N, 1 -dimetyl-1H-1,2,3-triazol-5-carboxamit

Dung dich chira hgp chét 1-metyl-1H-1,2,3-triazol (12,9g, 155mmol) trong
THF (260mL) dugc 1am mét & nhiét 46 —45°C. Duy tri nhigt d¢ < —35 °C, nBuLi
(62,1mL, 2,5M trong hexan, 155mmol) dugc bd sung vio trong khoang thdi gian
hon 10 phit. H5n hop phan tng dugc khudy trong khoang thdi gian 20 phut véi su
1am maét d&n nhiét d6—45°C va sau d6 dugc xir Iy bing dong COz dudi dét trong
khoéng thoi gian 2 gid. Sau khi phun vao huyén phi dic—35°C Ny trong khoang
thdi gian 5 phit, thionyl clorua (11,8mL, 163mmol) dugc bd sung vao. Hdn hop
dugc dé 4m dén nhiét d6 trong phong két hop vai khudy trong khoang thoi gian hon
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1,25 gio. Tiép theo, bd sung hop chit N,0-dimetylhydroxylaminhydroclorua (18,14g,
186mmol) va hop chéat N,N-diisopropyletylamin (68,3mL, 396mmol) bing cich
khudy trong khoang thoi gian 15 gid. Dung dich natricacbonat chtra nuéc (500mL,
10% trong luong) sau d6 dugc bd sung vao, va cac lop duge trdn va tach ra. Lop
nuée duge rira véi diclometan (250mL va sau d6 125mL), va cac 16p hitu co két hop
dugc 1am khan trén MgSOs, duoc loc, va dugce cb dic. San phém cd dic duge thAm
hut trong etylaxetat (225mL), dugc xir Iy bing MgSOs, va duge loc qua dém
silicagel (115g). Pém silicageldugc rira v6i dung méi rira giai etylaxetat bd sung
(800mL). Dung mdi rtra giai hip dugc c6 dic dé tao ra hop chit néu & dé muc niy &
dang chét rén mau vang.

Chét trung gian 62: budc a

Hop chét 6-Iodo-3-(4-(triflometyl)benzyl)quinolin-2,4-diol

OH
I
~
N” > oH CFs

Hop chét 4-(triflometyl)benzaldehyt (332,4g, 1,909mol) dugc bd sung vao
huyén phii chira hop chit 6-iodoquinolin-2,4-diol (498,2g, 1,736mol) va hop chét
dietyl 2,6-dimetyl-1,4-dihydropyridin-3,5-dicarboxylat (439,6g, 1,736mol) trong
pyridin (3,5L). Hon hop thu dugc 1am 4m bing cach khudy dén nhiét d6 105°C trong
khoang thoi gian 6 gid. Sau khi 1dm mét dén nhiét d6 trong phong, hdn hop khong
ddng nhit duoc xir Iy bing etanol (4,6L). Céc chit rin mau tring duoc tich ra bing
cach loc, dugc rira véi etanol:pyridin57:43 (800mL), va dugce 1am khd trong 16 chan
khong & nhiét do 65°C. Hop chit néu & d& muyc nay dugc thu trong ty 1é 1:0,92 véi
pyridin va dugc sir dung truc tiép trong bude tiép theo.

Chét trung gian 62: budc b
Hop chét 2,4-Diclo-6-iodo-3-(4-(triflometyl)benzyl)quinolin

Cl
A0S0
CrXOC
N~ ~cCl CF;
Huyén phi dic chira hop chit 6-iodo-3-(4-(triflometyl)benzyl)quinolin-2,4-

diol (580,8g, 1,122mol, chét trung gian 62: budc a) trong axetonitril (5,8L) dugc xir
Iy bang phospho oxyclorua (312,8mL, 3,366mol). Dung dich thu dugc dwoc 1am 4m
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dén nhiét d6 80°C trong khoang thdi gian 7 gi® va sau d6 dugc lam mat dén nhiét d6
trong phong trong khoang thdi gian hon 1 gid. H8n hop khong ddng nhit duoc
khudy trong khoang thoi gian 4 gid va sau d6 dwgc pha lodng v6i nude (5,8 L). Sau
khi khuéy trong khoang thoi gian, 1,5 gio, huyén phu déc dugce loc, duge rira véoi
axetonitril:nuécl:1 (4 L), va duge lam khod qua dém trong 10 chin khéng & nhiét d6
65°C d tao ra hop chit néu & d& muyc nay & dang chit rin mau tring.

Chét trung gian 62: budc ¢

Hop chit 4-Clo-6-iodo-2-metoxy-3-(4-(triflometyl)benzyl)quinolin

Cl
L

Nig ° CF3

Hon hop khong dong nhit chita hop chét 2,4-diclo-6-iodo-3-(4-

(triflometyl)benzyl)quinolin (515g, 1,068mol, chét trung gian 62: budc b) va natri
metoxit (577,1g, 10,68mol) trong toluen (5,34 L) dugc gia nhiét &én nhiét d6 92°C
trong khoang thdi gian 18 gid va sau d6 dén nhiét 46 100°C trong khoang thdi gian
13 gid. Sau khi 1am mét d&n nhiét d6 trong phong, huyén phi diic duoc rét vao dung
dich chira nudc chira natri bicacbonat (11,54kg, 7% trong luong, 9,615mol). HE hai
pha dugc trdn va sau d6 céac 16p dugc tich ra. Lép hitu co dugc lam khan trén
MgSOs, dugc loc, va dugc cb dic, thu duge hop chit néu & d& muc nay ¢ dang chét
rin mau tring.
Chét trung gian 63
Hop chit (4-Clo-2-metoxy-3-(4-(triflometyl)benzyl)quinolin-6-y1)(1-metyl-1 H-

1,2,3-triazol-5-yl)metanon

o cl
LU
- 2
NN N <|) CFs3

Dung dich chira hop chit 4-clo-6-iodo-2-metoxy-3-(4-
(triflometyl)benzyl)quinolin (41,39g, 86,6mL, chét trung gian 62: budc c) trong THF
(800mL) dugc 1am mat dén nhiét d6 4°C, va isopropyl magie clorua (44,2mL,
88,4mmol, 2M trong THF) duoc bd sung vio trong khoang thoi gian hon 10 phit.
Hbn hop duoc khudy trong khoang thoi gian 20 phit va sau d6 hop chit N-metoxy-
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N,1-dimetyl-1H-1,2,3-triazol-5-carboxamit (14,74g, 86,6mmol, chit trung gian 61)
trong THF (150mL) dugc bd sung vao. Sau khi 1am 4m dén nhiét do trong phong va
khudy trong khoang thoi gian 15 gid, dung dich nuéc amoni clorua (900mL, 13%
trong lugng) dugc bd sung vao. Hn hop hai pha thu duoc duge khudy trong khoang
thoi gian 15 phut. Sau d6, cac 16p duge tach ra, va 16p hitu co duoc rira bing nudce
mudi (450mL). Lép hitu co dugc pha lodng véi heptan (500mL) va dugc khudy
trong khoang thoi gian 1 gid. Huyén phu thu duge dugc loc, duoc rira véi heptan
(100mL), va dugc lam kho trong 16 chan khong 60°C thu dugc hop chét néu & dé

muc nay & dang chat rdn mau trang.

Chét trung gian 64
Hop chit metyl 4-clo-2-metoxy-3 -(4-(triflometyl)benzyl)quinolin-6-carboxylat
o) Cl
U C
N0 F
| EF

n-BuLi (2,66M trong hexan, 0,883mL, 2,35mmol) dugc bd sung timg giot vao
dung dich dugc khudy chita hop chit 6-bromo-4-clo-2-metoxy-3-(4-
(triflometyl)benzyl)quinolin (1,01g, 2,35mmol, chit trung gian 47, budc d) trong
THF (11,5mL) trong m6i trudng khi argon & nhiét do ~-70 °C. Sau 1 phit nita, vién
d4 kho (~4 g, ~90mmol) dugc bd sung vao dung dich thAm mau, va binh dugc bit kin
lai, dugc tao chén khong va dugc phun argon. Sau mét phut nita, phan itng mau vang
ddng nhit thu dugc dugc loai b ra khoi bé lanh va dwoc khudy dudi didu kién
khong khi xung quanh trong khoang thoi gian 5 phut va sau d6 dwoc chuyén dén bé
da va dugc lam dimg phan tmg bing iodometan (0,146mL, 2,35mmol) va DMSO
(4,6mL). Phan ing mau vang trong dugc khudy & nhiét do 0°C trong khoang thoi
gian 5 pht, va sau d6 dugc 1am bay hoi bing cich quay & nhiét d6 trong phong dé
tao ra huyén phl dic mau vang nhat. Huyén phd ndy dugc xir ly bing Li>COs
(173mg, 2,35mmol) va iodometan (0,438mL, 7,03mmol) va dugc khqu & nhiét do
40°C trong khoang thdi gian 30 phut. Sau d6 huyén phi méng duc md thu duge
dugc pha lodng véi DCM (15mL), dugce rira voi nude (2 x 25mL), duge lam khan

(Na2S04), duoc loc, va duge cd dic dé tao ra chit rin mau tring. Chat rin nay dugc
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tai két tinh tir heptan néng (10mL), va c4c tinh thé hinh ciu duoc loc va dugc rira véi
heptan (2 x 6mL) dé tao ra hop chét néu & & muc nay 12 bot mau tring nhat.

Chét trung gian 65: budc a

Hop chét 6-bromo-3-((6-(triflometyl)pyridin-3-yl)metyl)quinolin-2,4-diol

Br

N~ "OH
Hop chit 6-Bromo-4-hydroxyquinolin-2(1H)-on (3,2g, 18,3mmol, chit trung gian
44: budc a), hop chit 6-(triflometyl)nicotinaldehyt (4,0g, 16,7mmol), va hop chét
dietyl 2,6-dimetyl-1,4-dihydropyridin-3,5-dicarboxylat (4,2g, 16,7mmol), trong
pyridin (34mL) dugc gia nhiét dén nhiét d6 105°C trong khoang thdi gian 3 gid.
Dung dich dugc dé mat dén nhiét d6 méi trudng, din dén sy hinh thanh chit rin.
Luong isopropanol t6i thiéu dugc bd sung vao hdn hop va huyén phi dic duoc
khudy trong khoang thoi gian 1 gid, duoc nghién bing séng 4m, va dugc loc. Cac
chit rin d3 duoc loc dugce rira vai isopropanol va dugc 1am khé duéidong khéng khi
lién tuc dé tao ra hop chét néu & d& muc nay ¢ dang chét rin mau tréng nhat. San
phém bd sung dwoc tai két tinh tir phﬁn dich loc, dugc loc, va duoc rira voi
isopropanol.
Chét trung gian 65: budc b
Hop chit 6-bromo-2,4-diclo-3-((6-(triflometyl)pyridin-3-yl)metyl)quinolin

POCI; (1,5mL) duoc bd sung vao hdn hop bao gdm hop chét 6-bromo-3-((6-
(triflometyl)pyridin-3-yl)metyl)quinolin-2,4-diol (1,8g, 4,6mmol, chét trung gian 65:
budc a) trong axetonitril (23mL). Hon hop dugc gia nhiét dén nhiét 46 80°C va duogc
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hdi luu qua dém, tao thanh dung dich c6 mau hd phach. Dung dich dugc d& mat dén
nhiét 4§ moi trudng va dugc lam ding phan tmgvéi nudce, dan dén su tao thanh cua
chét két tia. Amoni hydroxit ¢6 dic dugc bd sung vao huyén phu dé dat dugc pH =
9-10, va huyén phu dic dugc khudy trong khoéng thdi gian 1 gid. Céc chét rin thanh
phémduqc loc, sau d6 dugc rira v6i axetonitril/nude 50:50, tiép theo 1a béng nudc bd
sung, va dugc lam khan trong 16 chin khong cao.

Chét trung gian 65: budc ¢

Hop chit 6-bromo-4-clo-2-metoxy-3-((6-(triflometyl)pyridin-3 -yDmetyl)quinolin

Hop chét 6-bromo-2,4-diclo-3-((6-(triflometyl)pyridin-3-yl)metyl)quinolon (1,0g,
2,3mmol, chit trung gian 65: buéc b) va natri metoxit (1,2g,22mmol) trong toluen
khé (12mL) dugc gia nhiét dén nhiét d6 80°C va dugc hdi lvu dudi 4p suit duong
cia nito qua dém. Hon hop dugc @& mat dén nhiét d6 moi trudng. Dung dich natri
bicacbonat bdo hoa trong nudc duge bd sung vao hdn hop va cac 16p dugc tach ra.
L6p nude duge chiét bang etylaxetat. Cac 16p hitu co két hop dwoc 1am khan trén
natri sulfat, duge loc, va dugc c6 dic dén kho. Nguyén liéu tho duoc tinh ché bing
sic ky cot nhanh (silicagel, 0-20% EtOAc-Hex) @8 tao ra hop chét néu & d& myc nay
& dang chét rdn mau tring.

Chét trung gian 66: budc a

Hop chét tert-Butyl-3-((4-clo-2-metoxy-3-(4-(triflometyl)benzyl)quinolin-6-
yl)(hydroxy)metyl)azetidin-1-carboxylat

CF;

OH Cl ‘
X
N |O
Boc NZ “OMe
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THF (30mL) dugc bd sung vio binh chira hop chét 6-bromo-4-clo-2-metoxy-
3-(4-(triflometyl)benzyl)quinolin (1,0g, 2,32mmol, chit trung gian 47: budc d) tao ra
hén hgp ddng nhit khong mau. Dung dich dugc 1am mat dén nhiét d6 -70°C va sau
d6 n-BuLi (2,5M trong hexan, 1,08mL, 2,69mmol)) duoc bd sung timg giot vao.
Mau sic cua dung dich tr¢ thanh mau hoi d6-ndu dyc mo ddm. Sau 2 phut, bd sung
hop chét tert-butyl 3-formylazetidin-1-carboxylat (545mg, 2,94mmol, trong 3mL
THF). Sau 5 phiit, hdn hgp phan tmg dugc dé trong bé nudc da va dugc @& khudy
trong khoang thoi gian 30 phut tai thoi diém nay hdn hop dugc 1am ngudi bing dung
dich NH4Cl. Hdn hgp dugc pha lodng thém véi nude va duge chiét bing EtOAc (5 x
40mL). Céc 16p hitu co két hop dugc rira bing nudc mudi, 1am khan trén MgSOsa,
duoc loc va duge cd dic dé tao ra bot mau vang. Nguyén liéu thd dugc tach sic ky
trén silicagel (20% EtOAc-Hexan ting dén 50% EtoAc) d& thu duoc hop chét néu &
d& muc ndy (950mg) 14 chét rén mau tring. '"H NMR (500 MHz, CDCl) & 8,06 (d, J
= 1,7 Hz, 1H), 7,84 (d, J= 8,6 Hz, 1H), 7,63 (dd, J = 8,6, 1,9 Hz, 1H), 7,50 (d, J =
8,2 Hz, 2H), 7,38 (d, J = 8,1 Hz, 2H), 4,99 (dd, J = 8,0, 3,3 Hz, 1H), 4,35 (s, 2H),
4,05 (bs, 2H), 3,82 (t, J = 8,7 Hz, 1H), 3,74 — 3,67 (m, 1H), 2,99 — 2,90 (m, 1H),
2,20 — 2,15 (m, 1H), 1,41 (s, 9H),MS (ESI): trong lugng dugc tinh cho
C27H28CIF3N204: 536,98, m/z dugc phat hién 537,2 [M+H]".

Chét trung gian 66: budc b

Hop chét tert-Butyl-3-(4-clo-2-metoxy-3-(4-(triflometyl)benzyl)quinolin-6-
cacbonyl)azetidin-1-carboxylat

CF3

o cl O
N

Boc/N O N7 “OMe

1,4-dioxan ( 40mL) dwoc bd sung vao binh chira hop chét tert-butyl-3-((4-clo-
2-metoxy-3-(4-(triflometyl)benzyl)quinolin-6-yl)(hydroxy)metyl)azetidin-1-
carboxylat (525mg, 0,98mmol, chat trung gian 66: budc a) dé thu duoc dung dich
ddng nhit & nhiét 49 trong phong. Mangan dioxit (715mg, 8,23mmol) sau d6 dugc
bd sung vao va hdn hop duoc gia nhiét dén nhiét d6 85°C trong 16p 40 gia nhiét bing
nhom trong méi trudng khi nito. Sau 60 phut, hdn hop duge loc qua dém Celit trong
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khi dung dich vAn 4m va dugc rira véi THF. Dong thai dugc ¢ dic va duge tinh ché
bing cach di qua cdt ngén ctia silicagel (10% axeton-hexan ting dén 25% axeton) dé
thu duge 505mg hop chit néu & d& muc ndy & dang chit rin v dinh hinh mau
tring.'H NMR (500 MHz, CDCL3) & 8,57 (d, J = 1,9 Hz, 1H), 8,14 (dd, J= 8,7, 2,0
Hz, 1H), 7,90 (d, J= 8,7 Hz, 1H), 7,52 (d, J= 8,1 Hz, 2H), 7,39 (d, /= 8,1 Hz, 2H),
4,36 (s, 2H), 4,29 (s, 4H), 4,11 (s, 3H), 1,58 (s, 2H), 1,45 (s, 9H),MS (ESI): trong
lugng duoc tinh cho C27H26CIF3N204: 534,97, m/z phat hién 535,1 [M+H]*.

Chét trung gian 66: budc ¢

Hop chét tert-Butyl-3-((4-clo-2-metoxy-3-(4-(triflometyl)benzyl)quinolin-6-
yD(hydroxy)(1-metyl-1H-1,2,3-triazol-5-yl)metyl)azetidin-1-carboxylat

THF (15mL) dugc bd sung vao binh chita hop chét 1-metyl-1H-1,2,3-triazol
(150mg, 1,81mmol) dung dich ddng nhit khéng mau dugc lam mét dén nhiét do -
43°C str dung bé CH3CN-CO,.n-BuLi (2,5M trong hexan, 0,7mL, 1,75mmol) dugc
bd sung timg giot vao thong qua dng tiém ma tao ra hdn hgp md duc. Huyén phu
dugc khudy & nhiét d6 -40°C trong khoang thoi gian 30 phit, sau 6 dung dich THF
cia hop chit tert-butyl-3-(4-clo-2-metoxy-3-(4-(triflometyl)benzyl)quinolin-6-
cacbonyl)azetidin-1-carboxylat (430mg, 0,8mmol, trong 2mL THF, chit trung gian
66: budc b) duge bd sung vao & nhiét d6 -40°C. Hon hop phan tmg dwoc d& 4m din
dén nhiét d¢ trong phong trong khoang thdi gian hon 45 phut va sau d6 duoc 1am
dimg phan tmg bing dung dich NH4Cl. Phin chira nuéc duge chiét bing EtOAc (3 x
30mL) va céc 16p hitu co két hop duge rira bing nuéc mudi, 1am khan trén MgSO4,
dugc loc va duge cd dic dé tao ra chit gébm mau hd phéach. Sic ky trén silicagel
(10% axeton-hexan ting dén 30% axeton) tao ra hop chit néu & d& muc nay (170mg)
1a chét rin v6 dinh hinh. 'H NMR (500 MHz, CDCL) & 8,24 (d, J = 2,1 Hz, 1H),
7,78 (d, J = 8,8 Hz, 1H), 7,56 - 7,47 (m, 3H), 7,40 (d, J = 8,1 Hz, 2H), 7,35 (dd, J =
8,7, 2,1 Hz, 1H), 4,35 (s, 2H), 4,20 (t, J = 8,8 Hz, 1H), 4,07 (s, 3H), 4,00 (dd, J =9,3,
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5,6 Hz, 1H), 3,92 (dd, J = 8,9, 5,7 Hz, 1H), 3,67 (s, 3H), 3,62 (t, ] = 8,8 Hz, 1H),
3,52 - 3,38 (m, 1H), 1,38 (s, 9H),MS (ESI): trong lugng dugc tinh cho
C30H31CIF3N504: 618,06, m/z phat hién 619,9 [M+H]".

Chét trung gian 66: budc d

Hop chét Azetidin-3-yl(4-clo-2-metoxy-3-(4-(triflometyl)benzyl)quinolin-6-y1)(1-
metyl-1H-1,2,3-triazol-5-yl)metanol

Axit formic (SmL, 136mmol), tiép dén 1a 6N HCI (210pL, 1,24mmol) dugc
bd sung vao binh chira hop chét tert-butyl 3-((4-clo-2-metoxy-3-(4-
(triflometyl)benzyl)quinolin-6-y1)(hydroxy)(1-metyl-1H-1,2,3-triazol-5-
yDmetyl)azetidin-1-carboxylat (165mg, 0,27mmol, chit trung gian 66: budc c) &
nhiét d¢ trong phong. Hon hop khong mau dugc khudy & nhiét d trong phong trong
khoang thdi gian 40 phiit ma tai thdi diém nay LCMS va TLC (25% axeton-hexan)
thé hién phan tmg hoan thanh. MeOH (5mL) dugc bd sung vao va hdn hop duogc
khudy trong khoang thdi gian 20 phut truéc khi ¢6 dic. Diu thu dugc duge tach sic
kytryc tiép trén silicagel (10% NH3;-MeOH-diclometan2M ting dén 12% NHs-
MeOH2M) d ban du thu dugc 161mg nguyén liéu. Nguyén liéu ndy dugc hoa tan
trong CHCI3/MeOH va dugc loc qua nit Celit dé thu duge 144mg hop chit néu & dé
muyc nay la bot mau tréng nhat. '"H NMR (500 MHz, CDCls) & 8,30 (d, J = 2,1 Hz,
1H), 8,20 (s, 1H), 7,92 (s, 1H), 7,76 (d, J = 8,8 Hz, 1H), 7,47 (d, J = 8,1 Hz, 2H),
7,42 - 7,32 (m, 3H), 4,52 - 4,34 (m, 2H), 4,33 - 4,16 (m, 3H), 4,05 (s, 3H), 3,96 -
3,80 (m, 1H), 3,71 (s, 4H),MS (ESI): dugc tinh cho C2sH23CIF3NsO2: 517,94, m/z
thu dugc 518,9 [M+H]".

Vi du 1: Hop chit (3-Benzyl-2,4-dicloquinolin-6-yl)(4-clophenyl)(1-metyl-1H-

imidazol-5-yl)metanol
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Dung dich chita hgp chit 3-benzyl-6-bromo-2,4-dicloquinolin (500mg,
1,36mmol, chit trung gian 2: budc c) trong tetrahydrofuran (10mL) dugc cho vao
binh d4y tron dung tich 25mL dugc rira sach va duy tri bing méi trudng khi nito tro.
n-BuLi (0,6mL, 2,5M trong hexan) sau d6 dugc bd sung vao & nhi¢t do -78°C. Dung
dich thu dugc duge khudy trong khoang thdi gian 1 gid & nhiét do -78°C. Hop chét
(4-Clophenyl)(1-metyl-1H-imidazol-5-yl)metanon (301mg, 1,36mmol, chit trung
gian 1: budeb) duge bd sung vao dung dich nay. Dung dich thu duoc duge dé phan
g, v6i sy khudy, trong khoang thoi gian thém 8 gid & nhiét d§ trong phong. Sau do,
phan tmg duoc 1am dimg phan tmg bang cich b sung 10mLnu6c/ds. Dung dich thu
duge dugce chiét bing 3 14n x20mL etylaxetat. Lop hitu co két hop duoc lam khan
qua natri sulfat khan, dugc loc, va dugc c6 dic dudi chan khong. Cin duoc tinh ché
bing séc ky trén cot silicagel voi diclometan/methanol 1am dung mdi rira gidi, thu
dugc hop chit néu & & muc ndy ¢ dang chét rin mau trfng. 'H NMR
(400MHz,DMSO-ds) & = 8,20 (s, 1 H), 8,01 (d, /= 8,5 Hz, 1 H), 7,69 - 7,79 (m, 2 H),
7,44 (d, J= 17,5 Hz, 2 H), 7,25 - 7,37 (m, 4 H), 7,14 - 7,25 (m, 4 H), 6,20 (s, 1 H),
4,47 (s, 2 H), 3,31 (s, 3 H); MS m/e 508 [M+H]*.

Vi du 2: Hop chit (3-Clophenyl)-(2,4-diclo-3-(4-clobenzyl)quinolin-6-yl)-(pyridin-
3-yDmetanol*TFA

Hon hop bao gém hop chit 6-bromo-2,4-diclo-3-(4-clobenzyl)quinolin (0,10g,
0,249mmol, chit trung gian 3: budc c) va hop chit (3-clophenyl)(3-
pyridinyl)metanon (0,059g, 0,274mmol) trong THF khan dugc lam mat dén nhiét d6
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-78°Cva n-BuLi (1,6M trong hexan, 0,202mL) dugc bd sung vio trong khoang thoi
gian hon 30 phut. Tiép tuc khudy & nhiét d6 78°C trong khoang thdi gian thém mot
gid, hén hop dugc lam 4m dén nhiét d6 trong phong va dung dich NH4Cl bdo hoa
trong nudc duge bd sung vao. Céc 16p duge tach ra va hdn hop chira nuéc duge chiét
lai béng EtOAc. Cac dich chiét hiru co két hop dugc lam khan trén NazSOs, dugc loc,
1am bay hoi trong chan khong, va duge tach sic ky (MeOH 2% trong diclometan).
Céc phan doan chita san phdm mong mudn dugc két hop va duge tinh ché thém bang
HPLC Gilson (H20/axetonitril/ TFA1%) dé tao ra hop chét néu & dé muc nay & dang
chét rén mau tring. '"H NMR (400 MHz, DMSO-dg) 8 ppm 4,46 (s, 2 H) 7,12 - 7,28
(m, 3 H) 7,35 (d, J=8,08 Hz, 2 H) 7,43 (dd, J=6,32, 3,79 Hz, 4 H) 7,65 (dd, J=8,08,
5,05 Hz, 1 H) 7,78 (dd, J=8,59, 2,02 Hz, 1 H) 7,91 - 8,07 (m, 2 H) 8,16 (d, J=2,02
Hz, 1 H) 8,62 (br, s,, 1 H) 8,67 (d, J/=4,55 Hz, 1 H); MS (ESI) 540.

Vi du 3: Hop chét (3-Clophenyl)-(2,4-diclo-3-(4-flobenzyl)quinolin-6-y1)-(pyridin-3-
yl)metanol*TFA

Hop chit néu & d& muc nay dugc didu ché bing cach thay thé hop chét 6-
bromo-2,4-diclo-3-(4-clobenzyl)quinolin (chit trung gian 3: budc c) bing hop chit
6-bromo-2,4-diclo-3-(4-flobenzyl)quinolin(chit trung gian 4: buéc c), sau d6 theo
quy trinh diéu ché hop chit néu trong Vi du 2 da dugc moé ta. 'H NMR (400 MHz,
DMSO-ds) 6 ppm 4,45 (s, 2 H) 7,03 - 7,17 (m, 2 H) 7,17 - 7,30 (m, 3 H) 7,35 - 7,49
(m, 4 H) 7,61 - 7,74 (m, 1 H) 7,79 (d, J=8,59 Hz, 1 H) 7,94 - 8,09 (m, 2 H) 8,16 (s, 1
H) 8,55 - 8,81 (m, 2 H); MS (ESI) 524.

Vi du 4: Hop chit (3-Clophenyl)-(2,4-diclo-3-(3-clobenzyl)quinolin-6-y1)-(pyridin-
3-yl)metanol*TFA
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Hop chit néu & & muc ndy duoc diéu ché bing cach thay thé hop chit 6-
bromo-2,4-diclo-3-(4-clobenzyl)quinolin (chit trung gian 3: budc c) bing hop chit
6-bromo-2,4-diclo-3-(3-clobenzyl)quinolin (cht trung gian 5: budc c), sau d6 theo
quy trinh diéu ché hop chit néu trong Vi du 2 da dugc mé ta. '"H NMR (400 MHz,
DMSO-ds) & ppm 4,48 (s, 2 H) 7,10 (d, J=6,06 Hz, 1 H) 7,19 - 7,34 (m, 4 H) 7,38 -
7,50 (m, 4 H) 7,66 (br, s,, 1 H) 7,79 (dd, J=8,59, 2,02 Hz, 1 H) 7,98 (d, J=8,08 Hz, 1
H) 8,04 (d, J/=8,59 Hz, 1 H) 8,16 (d, J=2,02 Hz, 1 H) 8,58 - 8,73 (m, 2 H); MS (ESI)
541.

Vi du 5: Hop chit (3-(4-(1H-Pyrazol-1-yl)benzyl)-2,4-dicloquinolin-6-y1)(3-
clophenyl)(pyridin-3-yl)metanol*TFA

Hop chit néu & d& muc niy dugc didu ché bang cach thay thé hop chit 6-
bromo-2,4-diclo-3-(4-clobenzyl)quinolin (chit trung gian 3: budc c) biang hop chét
3-(4-(1 H-pyrazol-1-yl)benzyl)-6-bromo-2,4-dicloquinolin (chét trung gian 6: budc c),
sau d6 theo quy trinh diéu ché hop chét néu trong Vi du 2 d3 dugc md ta. 'H NMR
(400 MHz, DMSO-ds) 6 ppm 4,50 (s, 2 H) 6,36 - 6,64 (m, 1 H) 7,17 - 7,26 (m, 1 H)
7,29 (d, J=8,59 Hz, 2 H) 7,38 - 7,51 (m, 4 H) 7,65 (dd, J=7,58, 5,05 Hz, 1 H) 7,69 -
7,83 (m, 4 H) 7,98 (d, J=8,08 Hz, 1 H) 8,04 (d, J/=9,09 Hz, 1 H) 8,17 (d, J=2,02 Hz,
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1 H) 8,43 (d, J=2,53 Hz, 1 H) 8,63 (d, J=2,02 Hz, 1 H) 8,67 (d, J=3,54 Hz, 1 H); MS
(ESI) 571.

Vi du 6: Hop chét (3-Clophenyl)-(2,4-diclo-3-(4-metoxybenzyl)quinolin-6-yl)-
(pyridin-3-yl)metanolsTFA

Hop chét néu & & muc ndy dugc diéu ché bing cach thay thé hop chit 6-
bromo-2,4-diclo-3-(4-clobenzyl)quinolin (chét trung gian 3: budc c) bing 6-bromo-
2,4-diclo-3-(4-metoxybenzyl)quinolin (chit trung gian 7: budc c), sau d6 theo quy
trinh diéu ché hop chét néu trong Vi dy 2 da duoc mo ta. '"H NMR (400 MHz,
DMSO-ds) & ppm 3,69 (s, 3H) 4,39 (s, 2 H) 6,85 (d, J/=8,59 Hz, 2 H) 7,10 (d, J=9,09
Hz, 2 H) 7,23 (d, J=5,56 Hz, 1 H) 7,38 - 7,49 (m, 4 H) 7,66 (dd, J=8,08, 5,05 Hz, 1
H) 7,77 (dd, J=8,59, 2,02 Hz, 1 H) 7,96 - 8,06 (m, 2 H) 8,15 (d, J/=2,02 Hz, 1 H)
8,63 (s, 1 H) 8,68 (d, J=5,05 Hz, 1 H); MS (ESI) 535.

Vi du 7: Hop chit (4-Clo-3-(4-flobenzyl)-2-metoxyquinolin-6-y1)(3-
clophenyl)(pyridin-3-yl)metanol

Hop chit néu & d&& muyc nay dugc didu ché bing cach thay thé hop chét 6-
bromo-2,4-diclo-3-(4-clobenzyl)quinolin (chit trung gian 3: budc c) bang hop chit6-
bromo-4-clo-3-(4-flobenzyl)-2-metoxyquinolin (cht trung gian 4: buéc d), sau do
theo quy trinh diéu ché hop chét néu trong Vi du 2 di dugc mé ta. 'H NMR (400
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MHz, DMSO-ds) & ppm 4,02 (s, 3 H) 4,22 (s, 2 H) 7,08 (t, J=8,84 Hz, 2 H) 7,16 -
7,33 (m, 4 H) 7,36 - 7,47 (m, 3 H) 7,54 - 7,70 (m, 2 H) 7,84 (d, /=9,09 Hz, 1 H) 7,95
(d, J=8,59 Hz, 1 H) 8,00 (d, J/=2,02 Hz, 1 H) 8,61 (br, s,, 1 H) 8,65 (br, s,, 1 H); MS
(ESI) 519.

Vi du 8: Hop chét (3-Clophenyl)(2,4-diclo-3-(4-(metylsulfonyl)benzyl)quinolin-6-
yD(pyridin-3-yl)metanol*TFA

Hop chit néu & & muc nay dugc didu ché bing cach thay thé hop chit 6-
bromo-2,4-diclo-3-(4-clobenzyl)quinolin (chét trung gian 3: budc c) biang hop chét
6-bromo-2,4-diclo-3-(4-(metylsulfonyl)benzyl)quinolin(chit trung gian 8: budc c),
sau d6 theo quy trinh diéu ché hop chit néu trong Vi du 2 da dwoc mé ta. 'H NMR
(400 MHz, DMSO-ds) & ppm 3,19 (s, 3 H) 4,59 (s, 2 H) 7,18 - 7,29 (m, 1 H) 7,36 -
7,48 (m, 6 H) 7,65 (br, s,, 1 H) 7,76 - 7,82 (m, 1 H) 7,85 (d, J=8,08 Hz, 2 H) 7,95 (d,
J=7,58 Hz, 1 H) 8,05 (d, J=8,59 Hz, 1 H) 8,17 (d, J=2,02 Hz, 1 H) 8,56 - 8,71 (m, 2
H); MS (ESI) 585.

Vi du 9: Hop chét (2,4-Diclo-3-(4-clobenzyl)quinolin-6-yl)(pyridin-3-y1)(thiazol-5-
yl)metanolsTFA

Hop chit néu & d& muc nay dwoc diéu ché bing cach sir dung hop chit

pyridin-3-yl(thiazol-5-yl)metanon (chit trung gian 11: budc b) thay cho hop chit (3-
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clophenyl)(3-pyridinyl)metanon va theo quy trinh dwgc mé ta trong Vi du 2. 'H
NMR (400 MHz, DMSO-ds) & ppm 4,47 (s, 2 H) 7,20 (d, J=8,59 Hz, 2 H) 7,35 (d,
J=8,59 Hz, 2 H) 7,60 (s, 1 H) 7,65 - 7,74 (m, 1 H) 7,79 - 7,94 (m, 2 H) 7,98 - 8,14
(m, 2 H) 8,29 (s, 1 H) 8,63 - 8,82 (m, 2 H) 9,17 (s, 1 H); MS (ESI) 514.

Vi du 10: Hop chét (2,4-Diclo-3-(3-clobenzyl)quinolin-6-y1)(pyridin-3-yl)(thiazol-5-
yl)metanoleTFA

Hbn hgp bao gém hop chét 6-bromo-2-clo-3-(3-clobenzyl)quinolin (0,095g,
0,259mmol, chdt trung gian 12: budc b) va hop chét pyridin-3-yl(thiazol-5-
yDmetanon (0,044g, 0,207mmol, chit trung gian 11: budc b) trong THF khan (3mL)
dugc 1am mét dén nhiét 46 -78°C va n-BuLi (0,21mL, 0,336mmol, 1,6M trong hexan)
duogc bd sung vao trong khoang thoi gian hon 30 phut. Tiép tuc khudy & nhiét d6 —
78°C trong khoang thdi gian 30 phut, hdn hop dugc 1am 4m dn 0°C, duoc khudy
trong khoang thoi gian 1 gio va dung dich NH4Cl bio hoa trong nudc duge bd sung
vao. C4c 16p duge tach ra va hdn hop chira nudc duge chiét lai béng EtOAc. Dich
chiét hiru co két hop dugc lam khan trén Na,SOa, dugc lgc, 1am bay hoi trong chan
khong, va duoc tach séc ky (EtOAc/CH,Cl,) d tao ra san phdm. Tinh ché thém bing
HPLC Gilson (H2O/axetonitril/1% TFA) tao ra hop chit néu & d& muyc nay & dang
chit rén mau tring. '"H NMR (400 MHz, DMSO-de) 8 ppm 4,22 (s, 2 H) 7,16 - 7,27
(m, 1 H) 7,26 - 7,42 (m, 3 H) 7,56 (s, 1 H) 7,59 - 7,73 (m, 2 H) 7,75 - 7,84 (m, 1 H)
7,88 - 7,99 (m, 2 H) 7,99 - 8,08 (m, 1 H) 8,37 - 8,44 (m, 1 H) 8,62 - 8,76 (m, 2 H)
9,09 - 9,19 (m, 1 H); MS (ESI) 478.

Vi du 11: Hop chit (3-(4-(1H-Pyrazol-1-yl)benzyl)-2,4-dicloquinolin-6-yI)(4-
clophenyl)(1-metyl-1H-imidazol-5-yl)metanolsTFA
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Hon hop gdm hop chit 3-(4-(1H-pyrazol-1-yl)benzyl)-6-bromo-2,4-
dicloquinolin (0,2g, 0,462mmol, chdt trung gian 6: budc c) va hop chit (4-
clophenyl)(1-metyl-1H-imidazol-5-yl)metanon (0,113g, 0,462mmol, chét trung gian
1: budc b) trong THF khan (SmL) dugc 1am mét dén nhiét d6 -78°C va n-Buli
(0,375mL, 0,6mmol, 1,6M trong hexan) dugc bd sung timg giot vao trong khoing
thoi gian 30 phut. Tiép tuc khudy & nhiét @6 —78°C trong khoang thdi gian 30 phut,
hdn hop dugc 1am 4m dén nhiét ¢ 0°C, dugc khudy trong khoang thoi gian 1 gioy va
dung dich NH4Cl bdo hoa trong nudc dugc bd sung vao. Cac 16p duoc tich ra va hdn
hop chira nude duge chiét lai béng EtOAc. Dich chiét hitu co két hop dugc lam khan
trén NaSOs, duge loc, 1am bay hoi trong chin khéng, va duoc tich sic ky
(EtOAc/CH2CL) dé tao ra san phdm. Tinh ché thém bing HPLC Gilson
(H20/axetonitril/1% TFA) tao ra hop chit néu ¢ dé muc nay & dang chit rin mau
tring. '"H NMR (400 MHz, DMSO-ds) & ppm 3,55 (s, 3H) 4,51 (s, 2 H) 6,53 (s, 1 H)
7,04 (s, 1 H) 7,31 (d, J=8,31 Hz, 2 H) 7,41 (d, J=8,56 Hz, 2 H) 7,47 - 7,58 (m, 2 H)
7,66 - 7,84 (m, 5 H) 8,08 (d, J=8,80 Hz, 1 H) 8,25 (s, 1 H) 8,44 (d, J=1,96 Hz, 1 H)
9,15 (s, 1 H); MS (ESI) 574; 576.

Vi du 12: Hop chit (4-Clophenyl)(2,4-diclo-3-(4-metoxybenzyl)quinolin-6-y1)(1-
metyl-1H-imidazol-5-yl)metanol*TFA
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Hop chit néu & d& myc nay dugc diéu ché bing cach thay thé hop chét 3-(4-
(1H-pyrazol-1-yl)benzyl)-6-bromo-2,4-dicloquinolin (chit trung gian 6: budc c)
bing hop chit 6-bromo-2,4-diclo-3-(4-metoxybenzyl)quinolin (chit trung gian 7:
budc c), sau d6 theo quy trinh dwoc st dung dé diéu ché hop chét néu trong Vi du 11.
'H NMR (400 MHz, DMSO-d¢) § ppm 3,54 (s, 3 H) 3,70 (s, 3 H) 4,40 (s, 2 H) 6,85
(d, J=8,56 Hz, 2 H) 7,03 (s, 1 H) 7,11 (d, J=8,31 Hz, 2 H) 7,41 (d, J=8,56 Hz, 2 H)
7,46 - 7,55 (m, 2 H) 7,70 - 7,79 (m, 2 H) 8,06 (d, J=8,80 Hz, 1 H) 8,23 (s, 1 H) 9,15
(s, 1 H); MS (ESI) 540.

Vi du 13: Hop chit (4-Clo-2-metoxy-3-(4-metoxybenzyl)quinolin-6-y1)(4-
clophenyl)(1-metyl-1H-imidazol-5-yl)metanol*TFA

Hén hop bao gdbm hop chit (4-clophenyl)(2,4-diclo-3-(4-
metoxybenzyl)quinolin-6-yl)(1-metyl-1H-imidazol-5-yl)metanol*TFA (0,050¢g,
0,093mmol, Vi du 12) va natri metoxit 0,5M trong dung dichmetanol (3,3mL,
1,67mmol) dugc gia nhiét trong ng kin & nhiét d6 80°C qua dém. Hon hop duoc
1am mat dén nhiét d6 trong phong va dugc rét vao nudc da (20mL). Hn hop chira
nudc duoc khudy trong khoang thoi gian 2 gid sau d6 dwoc loc dé tao ra hdn hop

gbm cac san phidm c6 mot phan tir duge thé va hai phan tir duge thé dudi dang san
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phdm mau n4u vang. Tinh ché thém hdn hop bing HPLC Gilson tao ra hop chit néu
& d& muc nay dudi dang chét rén. 'H NMR (400 MHz, DMSO-d6) & ppm 3,53 (s, 3
H) 3,68 (s, 3 H) 4,03 (s, 3 H) 4,17 (s, 2 H) 6,82 (d, J=8,31 Hz, 2 H) 6,97 (s, 1 H) 7,15
(d, J=8,31 Hz, 2 H) 7,37 (d, J=8,31 Hz, 2 H) 7,49 (d, J=8,31 Hz, 2 H) 7,54 - 7,69 (m,
2H) 7,85 (d, J=8,80 Hz, 1 H) 8,09 (s, 1 H) 9,13 (s, 1 H); MS (ESI) 534.

Vi dy 14: Hop chit (3-Benzyl-4-clo-2-etoxyquinolin-6-y1)(4-clophenyl)(1-metyl-1 H-
imidazol-5-yl)metanol*TFA

Hdn hop bao gdm hop chét (3-benzyl-2,4-dicloquinolin-6-y1)(4-clophenyl)(1-
metyl-1H-imidazol-5-yl)metanol (0,053g, 0,104mmol, Vi du 1) va dung dich natri
etoxit (0,1mL, dung dich 21% trong lugng) trong EtOH (1mL) dugc gia nhiét trong
éng kin & nhiét d6 80°C qua dém, dwoc 1am mat dén nhiét d6 trong phong va duoc
16t 1én trén nuéc d4 (20mL). HOn hop dugc khudy trong khoang thoi gian 30 phut,
sau d6 dugc loc dé tao ra san phim thé dudi dang chét rén. Tinh ché thém béing
HPLC Gilson tao ra hop chit néu ¢ d& muc nay & dang chét rin mau tring. '"H NMR
(400 MHz, MeOH-d4) 8 ppm 1,38 (t, J=7,07 Hz, 3 H) 3,69 (s, 3 H) 4,29 (s, 2 H) 4,52
(9,J=7,07Hz, 2 H) 6,87 (s, 1 H) 7,11 - 7,18 (m, 1 H) 7,19 - 7,29 (m, 4 H) 7,35 - 7,42
(m, 2 H) 7,42 - 7,49 (m, 2 H) 7,63 (dd, J=8,84, 2,27 Hz, 1 H) 7,84 (d, J=9,09 Hz, 1 H)
8,13 (d, J=2,02 Hz, 1 H) 8,95 (s, 1 H); MS (ESI) 518.

Vi du 15: Hop chit (3-(4-(1 H-Pyrazol-1-yl)benzyl)-2,4-dicloquinolin-6-yl)(1-metyl-
1 H-imidazol-5-yl)(thiazol-5-yl)metanol*TFA
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Hop chét néu & & myc nay dugc didu ché bing cach thay thé hop chét (4-
clophenyl)(1-metyl-1H-imidazol-5-yl)metanon ~ bing  (1-metyl-1H-imidazol-5-
yD)(thiazol-5-yl)metanon (chit trung gian 13), sau d6 theo quy trinh didu ché hop
chit néu trong Vi du 11 d4 dugc md ta. 'H NMR (400 MHz, MeOH-ds) & ppm 2,66
(s, 1H) 3,71 (s, 3 H) 4,62 (s, 2 H) 6,50 (s, 1 H) 7,25 (s, 1 H) 7,34 (d, J=8,31 Hz, 2 H)
7,65 (d, J=8,31 Hz, 2 H) 7,70 (d, J=6,85 Hz, 2 H) 7,89 (d, J=8,80 Hz, 1 H) 8,08 (d,
J=8,80 Hz, 1 H) 8,17 (d, J=1,96 Hz, 1 H) 8,48 (s, 1 H) 9,01 (s, 1 H) 9,11 (s, 1 H);
MS (ESI) 546.

Vi du 16: Hop chét (3-(4-(1H-Pyrazol-1-yl)benzyl)-4-clo-2-etoxyquinolin-6-y1)(1-
metyl-1H-imidazol-5-yl)(thiazol-5-yl)metanol*TFA

Hop chit néu & d& muc ndy dugc didu ché bing cach sir dung hop chét (3-(4-
(1H-pyrazol-1-yl)benzyl)-2,4-dicloquinolin-6-yl)(1-metyl-1 H-imidazol-5-
yl)(thiazol-5-yl)metanolsTFA (Vi du 15) thay cho hop chit (3-benzyl-2,4-
dicloquinolin-6-yl)(4-clophenyl)(1-metyl-1 H-imidazol-5-yl)metanol sau d6 theo quy
trinh diéu ché hop chit néu trong Vi du 14 da duoc md ta. 'H NMR (400 MHz,
MeOH-ds) 6 ppm 1,42 (t, J=7,07 Hz, 3 H) 3,70 (s, 3 H) 4,37 (s, 2 H) 4,56 (q, J=7,07
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Hz, 2 H) 6,49 (t, ]=2,27 Hz, 1 H) 7,18 (d, J=2,02 Hz, 1 H) 7,41 (d, J=8,59 Hz, 2 H)
7,61 (d, J=8,59 Hz, 2 H) 7,65 - 7,75 (m, 3 H) 7,90 (d, J=9,09 Hz, 1 H) 8,14 (d,
J=2,53 Hz, 1 H) 8,30 (d, J=2,02 Hz, 1 H) 8,98 (s, 1 H) 9,08 (s, 1 H); MS (ESI) 557.
Vi du 17: Hop chat (3-(4-(1H-Pyrazol-1-yl)benzyl)-4-clo-2-
(etyl(metyl)amino)quinolin-6-yl)(4-clophenyl)(1-metyl-1H-imidazol-5-
yl)metanol*TFA

Hop chét néu & d& muc ndy dugc didu ché bing cach thay thé hop chét 3-(4-
(1H-pyrazol-1-yl)benzyl)-6-bromo-2,4-dicloquinolin (chit trung gian 6: budc c)
bing  hop  chdt  3-(4-(1H-pyrazol-1-yl)benzyl)-6-bromo-4-clo-N-etyl-N-
metylquinolin-2-amin (chat trung gian 14), sau d6 theo quy trinh didu ché hop chét
néu trong Vi du 11 di dugc md ta. 'H NMR (400 MHz, DMSO-ds) & ppm 1,08 (t,
J=6,82 Hz, 3 H) 2,87 (s, 3 H) 3,16 (q, J=6,91 Hz, 2 H) 3,55 (s, 3 H) 4,34 (s, 2 H)
6,47 - 6,56 (m, 1 H) 6,99 (s, 1 H) 7,25 (d, J=8,08 Hz, 2 H) 7,33 - 7,43 (m, 2 H) 7,49
(d, J=8,59 Hz, 2 H) 7,53 - 7,60 (m, 2 H) 7,68 - 7,78 (m, 3 H) 7,82 (d, J=8,59 Hz, 1 H)
8,06 (s, 1 H) 8,43 (d, J=2,53 Hz, 1 H) 9,13 (s, 1 H); MS (ESI) 597.

Vi du 18: Hop chét (3-Benzyl-2,4-dicloquinolin-6-yl)(6-metoxypyridin-3-
yl)(thiazol-5-yl)metanol
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Hén hop bao gdm hop chét 3-benzyl-6-bromo-2,4-dicloquinolin (0,168g,
0,458mmol, Chét trung gian 2: budc c) va hop chit (6-metoxypyridin-3-yl)(thiazol-
5-yDmetanon (0,112g, 0,458mmol, Chét trung gian 15) trong THF khan (5mL) dugc
1am mat dén nhiét d6 -78°C va n-BuLi (0,37mL, 0,595mmol, 1,6M trong hexan)
dugc bd sung timg giot vao. Tiép tuc khudy & nhiét d —78°C trong khoang thoi gian
5 phut, hdn hop dugc lam dm dén 0°C, dugc khudy trong khoang thdi gian 1 gio va
dung dich NH4Cl bdo hoa trong nuée duge bd sung vao. Cac 16p duge tach ra va hdn
hop chira nudc duge chiét lai béng EtOAc. Céc dich chiét hitu co két hop dugc lam
khan trén NazSOs, dugc loc, 1am bay hoi trong chin khéng, va dugc tich sic ky
(EtOAc/CHCL) @& tao ra san phim. Tinh ché thém bing HPLC Gilson
(H20/axetonitril/1% TFA) tao ra mudi TFA cta hop chét néu & & muc nay & dang
chét rin mau tring. "H NMR (400 MHz, DMSO-ds) & ppm 3,17 (s, 1 H) 3,84 (s, 3 H)
4,48 (s, 1 H) 6,83 (d, J=8,59 Hz, 1 H) 7,17 (d, J=7,58 Hz, 2 H) 7,21 - 7,24 (m, 1 H)
7,28 (d, J=7,58 Hz, 2 H) 7,55 (s, 2 H) 7,67 (dd, J=8,84, 2,78 Hz, 1 H) 7,83 (dd,
J=9,09, 2,02 Hz, 1 H) 7,95 - 8,11 (m, 2 H) 8,28 (d, J=2,02 Hz, 1 H) 9,12 (s, 1 H);
MS (ESI) 508.

Vi du 19: (3-Benzyl-4-clo-2-etoxyquinolin-6-yl)(6-metoxypyridin-3-yl)(thiazol-5-

yDmetanol

Hop chét néu & d& muc ndy dugc didu ché bing cach thay thé hop chit (3-
benzyl-2,4-dicloquinolin-6-y1)(4-clophenyl)(1-metyl- 1 H-imidazol-5-yl)metanolbing
hop chét (3-benzyl-2,4-dicloquinolin-6-yl)(6-metoxypyridin-3-yl)(thiazol-5-
yl)metanol (Vi du 18), sau d6 theo quy trinh di dugc md ta d& didu ché hop chét néu
trong Vi dy 14. 'H NMR (400 MHz, DMSO-ds) & ppm 1,33 (t, J=6,82 Hz, 3 H) 3,84
(s, 3 H) 4,24 (s, 2 H) 4,47 (g, J=7,07 Hz, 2 H) 6,81 (d, J=8,59 Hz, 1 H) 7,14 - 7,31
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(m, 5 H) 7,51 (s, 2 H) 7,64 (dd, J=8,84, 2,27 Hz, 2 H) 7,78 (d, J=8,59 Hz, 1 H) 8,05
(d, J=2,02 Hz, 1 H) 8,13 (d, J=2,02 Hz, 1 H) 9,10 (s, 1 H); MS (ESI) 518.

Vi du 20A: Hop chit (3-(4-(1H-Pyrazol-1-yl)benzyl)-4-clo-2-metoxyquinolin-6-
yl)(6-metoxypyridin-3-yl)(thiazol-5-yl)metanol

n-Butyllithi (0,154mL, 0,246mmol; 1,6M trong hexan) dugc bd sung ting
giot vao dung dich chira hop chit 3-(4-(1H-pyrazol-1-yl)benzyl)-6-bromo-4-clo-2-
metoxyquinolin (0,081g, 0,189mmol, Chat trung gian 16) trong THF khan (4mL) &
nhiét d6 -78°C trong khoang thoi gian 5 phiit. Sau khi bd sung xong, tiép tuc khudy &
nhiét d6 -78 °C trong khoang thdi gian 30 phut, sau d6 hop chét (6-metoxypyridin-3-
yl)(thiazol-5-yl)metanon (0,046g, 0,189mmol, chét trung gian 15) dugc hoa tan
trong THF (1,9mL) dugc bd sung tir tir vao va phan tmg dugc dé 4m trong bé da dén
nhiét d6 0°C. HOn hop duoc khudy trong khoang thdi gian 30 phit, dugc 1am dimg
phén tmg bing dung dich NH4Cl bio hoa trong nudc, sau d6 duge 1am 4m dén nhiét
do trong phong. Sau khi khudy trong khoang thoi gian 10 phiit cic 16p duoc tach ra
va 16p nudc duge chiét bing EtOAc. Cac dich chiét hiru co két hop duoc 1am khan
trén Na,SO4, dugc loc, 1am bay hoi trong chan khong va dugc tach sic ky (0 - 100%
EtOAc trong DCM) d tao ra hop chit néu & d& muc nay. '"H NMR (400 MHz,
MeOH-ds) 6 ppm 3,94 (s, 3 H) 4,08 (s, 3 H) 4,35 (s, 2 H) 6,43 - 6,52 (m, 1 H) 6,88
(d, J=9,09 Hz, 1 H) 7,37 (d, J=8,08 Hz, 2 H) 7,54 - 7,63 (m, 3 H) 7,66 - 7,72 (m, 2 H)
7,77 (dd, J=8,59, 2,53 Hz, 1 H) 7,85 (d, J=8,59 Hz, 1 H) 8,12 (dd, J=13,14, 2,53 Hz,
2 H) 8,20 (s, 1 H) 9,08 (s, 1 H); MS (ESI) 570.

Hop chédt (3-(4-(1H-pyrazol-1-yl)benzyl)-4-clo-2-metoxyquinolin-6-yI)(6-
metoxypyridin-3-yl)(thiazol-5-yl)metanol duoc tinh ché bing HPLC (ct Chiralpak
AD, 500g, 41cm) dung mdi rira giai etanol, 80mL/phtt, budc séng 230nm) dé thu
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duochai chit ddng phan dbi anh. Céac chit ddng phan dbi anh rira giai thir nhét 13 Vi
du 20B: 'H NMR (400 MHz, CDCl3) & ppm 3,15 (br, s,, 1 H) 3,94 (s, 3 H) 4,08 (s, 3
H) 4,32 (s, 2 H) 6,43 (d, J=2,02 Hz, 1 H) 6,74 (d, J=8,59 Hz, 1 H) 7,35 (d, ]=8,59 Hz,
2 H) 7,51 - 7,65 (m, 5 H) 7,69 (d, J=2,02 Hz, 1 H) 7,82 (d, J=8,59 Hz, 1 H) 7,86 (d,
J=2,53 Hz, 1 H) 8,12 (d, J=2,53 Hz, 1 H) 8,18 (d, J=2,02 Hz, 1 H) 8,84 (s, 1 H) va
chit ddng phan d5i anh rira giai thir hai 1a Vi du 20C: 'H NMR (400 MHz, CDCL) &
ppm 3,11 (br, s, 1 H) 3,94 (s, 3 H) 4,08 (s, 3 H) 4,32 (s, 2 H) 6,43 (s, 1 H) 6,74 (d,
J=9,09 Hz, 1 H) 7,35 (d, J=8,59 Hz, 2 H) 7,50 - 7,66 (m, 5 H) 7,69 (s, 1 H) 7,76 -
7,93 (m, 2 H) 8,12 (d, J=2,53 Hz, 1 H) 8,18 (d, ]=2,02 Hz, 1 H) 8,84 (s, 1 H).

Vi du 21: Hop chit (3-(4-(1H-Pyrazol-1-yl)benzyl)-2,4-dicloquinolin-6-y1)(6-
metoxypyridin-3-yl)(1-metyl-1 H-imidazol-5-yl)metanol*TFA

Hop chét néu & d& muyc nay dugc didu ché bing cach thay thé hop chét (4-
clophenyl)(1-metyl-1H-imidazol-5-yl)metanon bang hop chét (6-metoxypyridin-3-
y)(1-metyl-1H-imidazol-5-yl)metanon (chit trung gian 37: buéc d) sau d6 theo quy
trinh d3 dugc mo ta @& diéu ché hop chit néu trong Vi du 11. '"H NMR (400 MHz,
DMSO-dg) 8 ppm 3,56 (s, 3 H) 3,86 (s, 3 H) 4,05 (s, 3 H) 4,29 (s, 2 H) 6,52 (d,
J=2,02 Hz, 1 H) 6,88 (d, J=8,59 Hz, 1 H) 7,02 (s, 1 H) 7,34 (d, J=8,59 Hz, 2 H) 7,50
- 7,63 (m, 2 H) 7,65 - 7,80 (m, 4 H) 7,88 (d, J=8,59 Hz, 1 H) 8,06 (br, s,, 1 H) 8,14 (s,
1 H) 8,42 (s, 1 H) 9,13 (br, s,, 1 H);MS (ESI) 567.

Vi du 22: Hop chit (3-(4-(1 H-Pyrazol-1-yl)benzyl)-4-clo-2-metoxyquinolin-6-y1)(6-
metoxypyridin-3-yl)(1-metyl-1H-imidazol-5-yl)metanol TFA
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Hén hop gdém hop chét néu & d& muc ndy dugc diéu ché trong Vi du 21
(0,030g, 0,053mmol) vadung dich natri metoxit (0,1mL, 25% trong metanol) trong
MeOH (3mL) dugc gia nhiét trong dng kin & nhiét d6 80°C qua dém. Hon hop dugc
1am mét dén nhiét d6 trong phong, loai bé MeOH, dugc pha logng véi nudc da va
duge chiét béng EtOAc. Dich chiét hitu co dwgc 1am khan trén Na;SOs, dugc loc,
dugc 1am bay hoi trong chan khong va duge tinh ché bing HPLC Gilson d& tao ra
hop chét néu & ¢ muc nay du6i dang chit rin. '"H NMR (400 MHz, DMSO-dg) &
ppm 3,56 (s, 3 H) 3,86 (s, 3 H) 4,05 (s, 3 H) 4,29 (s, 2 H) 6,52 (d, ]=2,02 Hz, 1 H)
6,88 (d, J=8,59 Hz, 1 H) 7,02 (s, 1 H) 7,34 (d, J=8,59 Hz, 2 H) 7,50 - 7,63 (m, 2 H)
7,65 - 7,80 (m, 4 H) 7,88 (d, J=8,59 Hz, 1 H) 8,06 (br, s,, 1 H) 8,14 (s, 1 H) 8,42 (s, 1
H) 9,13 (br, s,, 1 H);MS (ESI) 567.

Vi du 23: Hop chit (3-(4-(1 H-Pyrazol-1-yl)benzyl)-2,4-dicloquinolin-6-yl)(1-metyl-
1 H-imidazol-5-yl)(6-(triflometyl)pyridin-3-yl)metanols TFA

Hop chit néu & ¢ muc nay dugc diéu ché bing cich thay thé hop chét (4-
clophenyl)(1-metyl-1H-imidazol-5-yl)metanon bang hop chét (1-metyl-1H-imidazol-
5-y1)(6-(triflometyl)pyridin-3-yl)metanon (chit trung gian 36: budcc), sau d6 theo
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quy trinh dugc mo6 ta trong Vi du 11. 'H NMR (400 MHz, MeOH-ds) & ppm 3,71 (s,
3 H) 4,61 (s, 2 H) 6,50 (t, J=2,27 Hz, 1 H) 7,12 (s, 1 H) 7,33 (d, J=8,59 Hz, 2 H) 7,60
- 7,72 (m, 3 H) 7,79 - 7,92 (m, 2 H) 8,08 (d, J=8,59 Hz, 2 H) 8,16 (s, 1 H) 8,40 (s, 1
H) 8,84 (s, 1 H) 9,03 (s, 1 H); MS (ESI) 609.

Vi du 24: Hop chit (2-Etoxy-3-(4-metoxybenzyl)quinolin-6-yl)(1-metyl-1H-
imidazol-5-yl)(thiazol-5-yl)metanol* TFA

Hop chit néu & d& muc nay dugc didu ché bing cach sir dung hop chét (2-clo-
3-(4-metoxybenzyl)quinolin-6-yl)(1-metyl-1H-imidazol-5-yl)(thiazol-5-
yl)metanol*TFA (Vi du 52) thay cho hgp chét (3-benzyl-2,4-dicloquinolin-6-yl)(4-
clophenyl)(1-metyl-1H-imidazol-5-yl)metanol, sau d6 theo quy trinh d& duoc md ta
dé diéu ché hop chit néu trong Vi du 14. '"H NMR (400 MHz, MeOH-ds) & ppm 1,42
(t, J=7,07 Hz, 3 H) 3,66 (s, 3 H) 3,75 (s, 3 H) 3,97 (s, 2 H) 4,52 (q, J=7,07 Hz, 2 H)
6,84 (d, J=8,59 Hz, 2 H) 7,12 - 7,20 (m, 3 H) 7,60 - 7,68 (m, 2 H) 7,71 (d, J=2,53 Hz,
1 H) 7,76 (s, 1 H) 7,84 (d, J=8,59 Hz, 1 H) 8,94 (s, 1 H) 9,05 (s, 1 H); MS (ESI)487.
Vi du 25: Hop chit (3-(4-(1H-Pyrazol-1-yl)benzyl)-2,4-dicloquinolin-6-y1)(4-
(dimetylamino)phenyl)(1-metyl-1H-imidazol-5-yl)metanolsTFA
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Hop chit néu & d& muc nay dugc didu ché bing cach thay thé (4-
clophenyl)(1-metyl-1H-imidazol-5-yl)metanon bing hop chit (4-
(dimetylamino)phenyl)(1-metyl-1H-imidazol-5-yl)metanon (chit trung gian 18) sau
d6 theo quy trinh da dugc mé ta @ diéu ché hop chét néu trong Vi du 11. 'H NMR
(400 MHz, MeOH-ds4) & ppm 2,97 (s, 6 H) 3,71 (s, 3 H) 4,60 (s, 2 H) 6,42 - 6,58 (m,
1 H) 6,79 - 6,92 (m, 3 H) 7,19 (d, J=9,09 Hz, 2 H) 7,33 (d, J=8,59 Hz, 2 H) 7,59 -
7,73 (m, 3 H) 7,83 (dd, J=9,09, 2,02 Hz, 1 H) 8,01 (d, J=9,09 Hz, 1 H) 8,16 (d,
J=2,02 Hz, 1 H) 8,33 (d, J=2,02 Hz, 1 H) 8,94 (s, 1 H); MS (ESI) 583.

Vi du 26: Hop chét (3-(4-(1H-Pyrazol-1-yl)benzyl)-4-clo-2-metoxyquinolin-6-yI)(4-
(dimetylamino)phenyl)(1-metyl-1H-imidazol-5-yl)metanole TFA

Hop chit néu & dé muc nay dugc didu ché bing cach thay thé hop chit (6-
metoxypyridin-3-yl)(thiazol-5-yl)metanon (chat trung gian 15) bing hop chét (4-
(dimetylamino)phenyl)(1-metyl-1H-imidazol-5-yl)metanon (chét trung gian 18) sau
d6 theo quy trinh d dugc mé ta @ diéu ché hop chit néu trong Vi du 20A. '"H NMR
(400 MHz, MeOH-d4) & ppm 2,99 (s, 6 H) 3,70 (s, 3 H) 4,09 (s, 3 H) 4,35 (s, 2 H)
6,45 - 6,54 (m, 1 H) 6,82 (s, 1 H) 6,88 (d, J=8,59 Hz, 2 H) 7,21 (d, J=8,59 Hz, 2 H)
7,37 (d, J=8,59 Hz, 2 H) 7,52 - 7,75 (m, 4 H) 7,87 (d, J=9,09 Hz, 1 H) 8,15 (dd,
J=10,11, 2,02 Hz, 2 H) 8,92 (s, 1 H); MS (ESI) 579.

Vi du 27: Hop chét (3-(4-(1H-Pyrazol-1-yl)benzyl)-2,4-diclo-8-metylquinolin-6-
yl)(4-clophenyl)(1-metyl-1H-imidazol-5-yl)metanolemudi TFA
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Hop chit néu & & muc nay dugc didu ché bing cich thay thé 3-(4-(1H-
pyrazol-1-yl)benzyl)-6-bromo-2,4-dicloquinolin (chit trung gian 6: budc c) bing hop
chit 3-(4-(1H-pyrazol-1-yl)benzyl)-6-bromo-2,4-diclo-8-metylquinolin (chét trung
gian 19: budc a) sau d6 theo quy trinh d dugc moé ta d& didu ché hop chét néu trong
Vidu 11. 'H NMR (400 MHz, DMSO-de) & ppm 2,67 (s, 3 H) 3,54 (s, 3 H) 4,51 (s, 2
H) 6,52 (s, 1 H) 7,03 (s, 1 H) 7,30 (d, J=8,59 Hz, 2 H) 7,38 - 7,46 (m, 2 H) 7,46 -
7,58 (m, 2 H) 7,59 - 7,87 (m, 5 H) 8,05 (s, 1H) 8,43 (d, J=2,53 Hz, 1 H) 9,12 (s, 1 H);
MS (ESI) 589.

Vi du 28A: Hop chit (3-(4-(1H-Pyrazol-1-yl)benzyl)-4-clo-2-metoxy-8-
metylquinolin-6-yl)(4-clophenyl)(1-metyl-1 H-imidazol-5-yl)metanol*TFA

n-Butyllithi (1,6M trong hexan; 0,315mL, 0,503mmol) dugc bd sung tung
giot vao hdn hop bao gdm hop chét 3-(4-(1 H-pyrazol-1-yl)benzyl)-6-bromo-4-clo-2-
metoxy-8-metylquinolin (0,1g, 0,226mmol, chit trung gian 19: budc b) va hop chét
(4-clophenyl)-(1-metyl-1H-imidazol-5-yl)metanon (0,055g, 0,248mmol, Chit trung
gian 1: budc b) trong THF khan (3mL) & nhi¢t d§ -78°C trong khoang thoi gian hon
2 phiit. Sau khi bb sung xong, tiép tuc khudy & nhiét 46 -78°C trong khoang thoi gian
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10 phit, sau d6 dwgc 1am 4m trong bé d4 dén nhiét d6 0°C. Hdn hop dugc khudy
trong khoang thdi gian 1 gior sau @6 dugc 1am dimg phan tmg bing dung dich NH4Cl
bdo hoa trong nudc va dugc 1am 4m dén nhiét do trong phong. Sau khi khudy trong
khoéng thi gian 10 phitcac 16p duoe tach ra va 16p nude duge chiét bing EtOAc.
Céc dich chiét hitu co két hop dugc lam khan trén NaxSOs, dugce loc, lam bay hoi
trong chan khéng va dugc tach sic ky (0 - 100% EtOAc trong DCM) d tao ra san
phdm. Tinh ché thém bing HPLC Gilson tao ra hop chit néu & d& muc nay dudi
dang chat rén.'"H NMR (400 MHz, MeOH-ds) & ppm 2,69 (s, 3 H) 3,69 (s, 3 H) 4,11
(s,3H) 4,35 (s, 2H) 6,49 (d, J=2,0 Hz, 1 H) 6,87 (s, 1 H) 7,30 - 7,41 (m, 4 H) 7,41 -
7,47 (m, 2 H) 7,55 (s, 1 H) 7,60 (d, J=8,59 Hz, 2 H) 7,68 (s, 1 H) 7,95 (s, 1 H) 8,14
(d, J=2,53 Hz, 1 H) 8,95 (s, 1 H); MS (ESI) 584.

Hop chét (3-(4-(1H-pyrazol-1-yl)benzyl)-4-clo-2-metoxy-8-metylquinolin-6-
yl)(4-clophenyl)(1-metyl-1H-imidazol-5-yl)metanol dugc tinh ché bing HPLC (550g
Chiralpak AD 20pM cgt-diacel), 50:50 dung modi rira giai etanol, 80mL/phut, buéc
séng 240nm) dé thu dugc 2 chét ddng phan ddi anh. Chit ddng phan d6i anh rira giai
tht nhét 13 Vi du 28B: 'H NMR (400 MHz, MeOH-ds) & ppm 2,67 (s, 3 H) 3,54 -
3,68 (m, 4 H) 4,10 (s, 3 H) 4,34 (s, 2 H) 6,49 (t, J=2,27 Hz, 1 H) 6,66 (s, 1 H) 7,29 -
7,47 (m, 6 H) 7,51 - 7,65 (m, 3 H) 7,68 (s, 1 H) 7,94 (s, 1 H) 8,13 (d, J=2,53 Hz, 1 H)
8,50 (s, 1 H) va chét ddng phan ddi anh rira giai thir hai 1a Vi du 28C: 'H NMR (400
MHz, MeOH-d4) & ppm 2,68 (s, 3 H) 3,64 (s, 3 H) 4,10 (s, 3 H) 4,34 (s, 2 H) 6,43 -
6,53 (m, 1 H) 6,74 (s, 1 H) 7,29 - 7,47 (m, 6 H) 7,52 - 7,64 (m, 3 H) 7,68 (s, 1 H)
7,95 (s, 1 H) 8,14 (d, J=2,02 Hz, 1 H) 8,67 (s, 1 H).

Vi du 29A: Hop chét (3-(4-(1H-Pyrazol-1-yl)benzyl)-4-clo-2-metoxy-8-
metylquinolin-6-yl)(1-metyl-1 H-imidazol-5-y1)(6-(triflometyl)pyridin-3-yl)metanol
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n-Butyllithi (1,6M trong hexan; 1,84mL, 2,936mmol) dugc bd sung tiimg giot
vao huyén phl chita hop chit 3-(4-(1H-pyrazol-1-yl)benzyl)-6-bromo-4-clo-2-
metoxy-8-metylquinolin (1g, 2,26mmol, chét trung gian 19: budc b) va hop chét (1-
metyl-1H-imidazol-5-yl)(6-(triflometyl)pyridin-3-yl)metanon  (0,63g, 2,49mmol,
chit trung gian 36: budc c) trong THF khan (23mL) & nhiét d -78 °C trong khodng
thoi gian hon 2 phut. Sau khi bd sung xong tiép tuc khudy & nhiét d6 -78 °C trong
khoang thoi gian 10 phiit sau d6 dugc 1am 4m trong bé d4 dén nhiét d6 0°C. H8n hop
dugc khudy trong khoang thoi gian 1 gid sau d6 dugc 1am dung phén ing bang dung
dich NH4Cl bdo hoa trong nudc va duge 1am 4m dén nhiét do trong phong. Sau khi
khudy trong khoang thoi gian 10 phit céc 16p duoc tach ra va 16p nuéc duge chiét
béng EtOAc. Céc dich chiét hitu co két hop dugce lam khan trén Na;SO4, duge loc,
1am bay hoi trong chan khong va duge tach sic ky (MeOH 0 - 5% trong axetonitril)
dé tao ra hop chit néu ¢ d& muc nay & dang chit rin v6 dinh hinh. 'H NMR (400
MHz,DMSO-ds) 6 ppm 9,15 (s, 1H), 8,84 (d, J = 2,0 Hz, 1H), 8,41 (d, J = 2,5 Hz,
1H), 8,00 - 8,07 (m, 1H), 7,92 - 7,99 (m, 2H), 7,87 (s, 1H), 7,72 (d, J = 8,6 Hz, 3H),
7,57 (s, 1H), 7,33 (d, J = 9,1 Hz, 2H), 7,16 (s, 1H), 6,40 - 6,59 (m, 1H), 4,29 (s, 2H),
4,07 (s, 3H), 3,53 (s, 3H) 2,65 (s, 3H); MS (ESI) 619.

Hop chét (3-(4-(1H-pyrazol-1-yl)benzyl)-4-clo-2-metoxy-8-metylquinolin-6-
y1)(1-metyl-1H-imidazol-5-y1)(6-(triflometyl)pyridin-3-yl)metanol dugc tinh ché
bing HPLC (C6t AD Chiralpak, 250g, 50:50% metanol:etanol lam dung moi rira gidi,
80mL/phut, budc séng 265nm) @ thu dwogc 2 chit ddng phin dbi anh. Chét ddng
phén dbi dnh rira giai thir nhét 1a Vi dy 29B: 'H NMR (400 MHz, CDCl;) & ppm
8,82 (br, s,, 1H), 7,82 - 7,99 (m, 3H), 7,63 - 7,71 (m, 2H), 7,55 (d, J = 7,1 Hz, 2H),
7,32 - 7,45 (m, 4H), 6,41 (d, J = 13,1 Hz, 2H), 4,54 (br, s,, 1H), 4,30 (s, 2H), 4,09 (s,
3H), 3,37 (s, 3H), 2,63 (s, 3H) trong lugng duoc tinh cho CsHaCIFsNOs, 619,04;
m/z duge phat hién 619,2 va chit ddng phan d6i anh rira giai thtr hai 1a Vi dy 29C:
'H NMR (400 MHz, CDCl3) & ppm 8,81 (d, J = 2,0 Hz, 1H), 7,95 (s, 1H), 7,86 - 7,93
(m, 1H), 7,84 (d, J = 2,0 Hz, 1H), 7,61 - 7,73 (m, 2H), 7,55 (d, J = 8,6 Hz, 2H), 7,41
(s, 1H), 7,30 - 7,38 (m, 3H), 6,28 - 6,52 (m, 2H), 4,83 (br, s,, 1H), 4,30 (s, 2H), 4,09
(s, 3H), 3,37 (s, 3H), 2,63 (s, 3H) trong lugng dugc tinh cho C32HasCIF3N6O,
619,04; m/z dugc phat hién 619,2.
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Vi du 30: Hop chét (3-(4-(1H-Pyrazol-1-yl)benzyl)-2,4-dicloquinolin-6-yl)bis(1-
metyl-1H-imidazol-5-yl)metanol* TFA

Etyl magie bromua (0,173mL, 0,519mmol; 3M trong dietyl ete) duoc bd sung
timg giot vao dung dich chita hop chit 5-bromo-1-metyl-1H-imidazol (0,084g,
0,519mmol) trong DCM (5mL) trong khoang thoi gian hon 10 phut. Hon hop thu
duge dugc khudy & nhiét d¢ trong phong trong khoang thdi gian 20 phut, duoc 1am
mét trong bé da dén nhiét d6 0°C va hop chét (3-(4-(1H-pyrazol-1-yl)benzyl)-2,4-
dicloquinolin-6-yl)(1-metyl-1H-imidazol-5-yl)metanon (0,12g, 0,26mmol, Chét
trung gian 20: budc d) duoc hoa tan trong THF (3mL) dwoc bd sung vao. Bé lanh
duoc loai bd va hdn hop phan tmg dugc khudy & nhiét do trong phong trong khoang
thoi gian 10 phut, sau d6 duge gia nhiét trong bé dau 60°C trong khoang thoi gian 8
gid. Nudc dugc bd sung vao, tiép theo 13 dung dich HCI chira nu6c 6M dén pH trung
hoa. H3n hop chita nudc duge chiét bing DCM (2 14n). Céc phan chiét DCM két
hop dugc 1am khan trén NaxSO4, duge loc, c6 ddc dudi ap sudt giam, duoc tach sic
ky (0 — 10% MeOH trong CH,CL), sau d6 dugc tinh ché bing HPLC Gilson
(Hz0/axetonitril/1% TFA) thu duoc hop chit néu & d& muc ndy & dang chit rin mau
tring. "H NMR (400 MHz, MeOH-ds) 5 ppm 3,81 (s, 6 H) 4,63 (s, 2 H) 6,51 (s, 1 H)
7,13 (s, 2 H) 7,35 (d, J=8,59 Hz, 2 H) 7,58 - 7,81 (m, 4 H) 8,11 (d, J=9,09 Hz, 1 H)
8,17 (d, J=2,53 Hz, 1 H) 8,49 (d, J=2,53 Hz, 1 H) 8,85 (s, 2 H); MS (ESI) 544.

Vi dy 31: Hop chét (4-Clo-2-metoxy-3-(4-(metylsulfonyl)benzyl)quinolin-6-yI)(4-
clophenyl)(1-metyl-1H-imidazol-5-yl)metanol*TFA
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Etyl magie bromua (0,153mL, 0,46mmol; 3M trong dietyl ete) duoc bd sung
timg giot vao dung dich chita hop chit 5-bromo-1-metyl-1H-imidazol (0,074g,
0,46mmol) trong DCM (5mL) trong khoang thdi gian hon 10 phiit. Hon hop duc thu
dugc duge khudy & nhiét d6 trong phong trong khoang thoi gian 20 phit, duoc 1am
mét trong bé d4 dén nhiét d6 0°C va hop chét (4-clo-2-metoxy-3-(4-
(metylsulfonyl)benzyl)quinolin-6-yl)(4-clophenyl)metanon (0,10g, 0,20mmol, ChAt
trung gian 22: bude b) duge hoa tan trong THF (3mL) dugc bd sung vao. Bé lanh
dugc loai bd va hdn hop phan tmg dugc khudy & nhiét d6 trong phong trong khoang
thdi gian 10 phut, sau @6 dugc gia nhiét trong bé dau 80°C trong khoang thoi gian 16
gio. Hon hop dugc 1am maét dén nhiét d6 trong phong, H20 dugc b sung vao, tiép
theo 13 dung dich HCI chita nuéc 6M dén pH trung hoa. Hon hop chira nude duge
chiét bang DCM (2 14n). C4c phin chiét DCM két hop duoc 1am khan trén Na;SOs,
dugc loc, c6 dic dudi ap suét gidm, dugc tach sic ky (0 — 10% MeOH trong CH2Cl,)
sau d6 dugc tinh ché thém bang HPLC Gilson (H2O/axetonitril/1% TFA) thu dugc
hop chit néu & & muc nay ¢ dang chit rin mau tring. '"H NMR (400 MHz, DMSO-
ds) 6 ppm 3,17 (s, 3 H) 3,53 (s, 3 H) 4,03 (s, 3 H) 4,36 (br, s,, 2 H) 6,96 (s, 1 H) 7,38
(d, J=8,59 Hz, 2 H) 7,48 (t, J=8,84 Hz, 4 H) 7,55 - 7,68 (m, 2 H) 7,76 - 7,94 (m, 3 H)
8,11 (s, 1 H) 9,12 (br, s,, 1 H); MS (ESI) 582.

Vi du 32: Hop chét (3-Clophenyl)(2,4-diclo-3-(thiophen-2-ylmetyl)quinolin-6-
yD)(pyridin-3-yl)metanoleTFA
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Hop chit néu & d& muc nay dugc didu ché bing cach thay thé hop chét 6-
bromo-2,4-diclo-3-(4-clobenzyl)quinolin (chét trung gian 3: budc c) bing hop chit
6-bromo-2,4-diclo-3-(thiophen-2-ylmetyl)quinolin (chét trung gian 9: budc c) sau d6
theo quy trinh d duoc mb ta @ diéu ché hop chit néu trong Vi du 2. 'H NMR (400
MHz, DMSO-ds) 8 ppm 4,61 (s, 2 H) 6,90 - 6,99 (m, 2 H) 7,19 - 7,27 (m, 1 H) 7,33 -
7,39 (m, 1 H) 7,43 (d, J=6,06 Hz, 4 H) 7,62 - 7,69 (m, 1 H) 7,77 (dd, J=8,84, 2,27 Hz,
1 H) 7,93 - 8,06 (m, 2 H) 8,15 (d, J=2,02 Hz, 1 H) 8,63 (s, 1 H) 8,68 (d, J=4,55 Hz, 1
H); MS (ESI) 511.

Vi du 33A: Hop chit (3-(4-(1H-Pyrazol-1-yl)benzyl)-4-clo-2-metoxyquinolin-6-
yl)(4-clophenyl)(1-metyl-1 H-imidazol-5-yl)metanol

Dung dich chttan-BuLi (2,5M trong hexan, 2,67mL, 6,66mmol) dugc bd sung
timg giot bing dng tiém vao dung dich chita hop chét 3-(4-(1H-pyrazol-1-yl)benzyl)-
6-bromo-4-clo-2-metoxyquinolin (3,00g, 7,00mmol, Chét trung gian 16) trong THF
khan (80mL) & nhiét d6 —78°C. Sau 3 phtt, dung dich chita hop chét (4-
clophenyl)(1-metyl-1H-imidazol-5-yl)metanon (1,65g, 7,48mmol, chét trung gian 1:
bude b) trong THF khan (80mL) dugc bd sung timg giot vio trong nhiéu hon 3 phit.
Hbn hop phan g dugc khudy trong khoang thoi gian 10 phit & nhiét do —78°C, sau
d6 binh phan tmg dugc loai bo ra khoi bé 1am mét. Sau 10 phit, binh phan tmg dwoc
dit vao trong bé nudc da. Sau 30 phit,dung dich amoni clorua bdo hoa trong nudc

(10mL) dugc bb sung vao. H3n hop hai pha dugc 1am 4m dén nhiét d9 trong phong,
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sau d6 dugc phén chia gitta dung dich amoni clorua chita nugc nira bdo hoa (300mL)
va etylaxetat (300mL). Céc 16p dugc tich ra. Lép nuée duge chiét bing etylaxetat
(150mL). Cac 16p hitu co duge két hop. Dung dich dugc két hop dwgc 1am khan
bang hop chét natri sulfat. Dung dich d& dugc lam khan dugc loc va Phin dich loc
dugc ¢d dic. Cin dugc tinh ché bing sic ky cot nhanh (silicagel, ban diu 20%
axeton-diclometan, sau d6 ning 1én dén 100% axeton) d& tao ra hop chit néu & dé
muc ndy & dang chit rén mau trdng nhat. '"H NMR (500 MHz, CDCL) & ppm 8,11 (d,
J=2,1Hz, 1H), 7,85 (d, J = 2,5 Hz, 1H), 7,79 (d, J= 8,7 Hz, 1H), 7,68 (d, J = 1,7
Hz, 1H), 7,58-7,54 (m, 2H), 7,54-7,51 (m, 1H), 7,40-7,34 (m, 3H), 7,33-7,27 (m,
4H), 6,43 (t, J = 2,1 Hz, 1H), 6,41-6,38 (m,1H), 4,31 (s, 2H), 4,08 (s, 3H), 3,72 (s,
1H), 3,38 (s, 3H),MS (ESI): trong lugng duge tinh cho C31H25CLNsO,, 569,1; m/z
dugc phét hién 570,1 [M+H]".

Hop chit (3-(4-(1H-pyrazol-1-yl)benzyl)-4-clo-2-metoxyquinolin-6-yl)(4-
clophenyl)(1-metyl-1H-imidazol-5-yl)metanol dugc tinh ché bing HPLC (Coét AD
Chiralpak, 500g, 4lcm x 5 cm, dung mdi rira gidi etanol, 80mL/phut, budc séng
230nm) @ thu dugc 2 chét ddng phan dbi anh. Chét ddng phan dbi anh rira giai th
nhit 13 Vi du 33B: 'H NMR (400 MHz, CDCL3) & ppm 8,11 (d, J = 2,1 Hz, 1H), 7,84
(d,J=2,4 Hz, 1H), 7,78 (d, J = 8,8 Hz, 1H), 7,68 (d, J = 1,7 Hz, 1H), 7,60-7,48 (m,
3H), 7,43-7,27 (m, 7H), 6,50-6,31 (m, 2H), 4,31 (s, 2H), 4,08 (s, 3H), 3,77 (s, 1H),
3,38 (s, 3H),MS (ESI): trong lugng dugc tinh cho C31H25C12NsO2, 569,1; m/z thu
dugc 570,1 [M+H]* va chit ddng phan d6i anh rira giai tht hai 1a Vi du 33C: H
NMR (400 MHz, CDCl5) é ppm 8,10 (d, J = 2,1 Hz, 1H), 7,85 (d, J = 2,5 Hz, 1H),
7,79 (d, J = 8,7 Hz, 1H), 7,68 (d, J = 1,7 Hz, 1H), 7,60-7,49 (m, 3H), 7,43 (s, 1H),
7,40-7,27 (m, 6H), 6,50-6,34 (m, 2H), 4,31 (s, 2H), 4,08 (s, 3H), 3,55-3,24 (br s,
1H), 3,40 (s, 3H),MS (ESI): trong lugng duoc tinh cho C31H25CLNsO2, 569,1; m/z
thu dugce 570,1 [M+H]".

Vi du 34: Hop chét (3-(4-(1H-Pyrazol-1-yl)benzyl)-2,4-dimetoxyquinolin-6-y1)(4-
clophenyl)(1-metyl-1H-imidazol-5-yl)metanoleTFA '
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Hop chét néu & d& muc ndy dugc didu ché bing cach két hophop chét (3-(4-
(1H-pyrazol-1-yl)benzyl)-2,4-dicloquinolin-6-yl)(4-clophenyl)(1-metyl-1H-
imidazol-5-yl)metanolTFA (0,058 g, 0,101mmol, Vi du 11) va natri metoxit 0,5M
trong dung dich MeOH (3,027mL, 1,513mmol) trong 6ng kin va gia nhiét & nhiét d6
80°C trong khoéng thdi gian 16 gio. Natri metoxit rén (0,016g, 0,303mmol) sau d6
duoc bd sung vao va sy gia nhiét dugc tiép tuc & nhig¢t do 80°C trong khoang thoi
gian thém 16 gid, dugc 1am mat dén nhiét d6 trong phong, sau d6 duge rét vao nudc
dé. Tiép tuc khudy trong khi 1am 4m dén nhiét d trong phong. Céc chit két tiia dang
rin dugc thu gom, dugc lam kho, va dugc tinh ché bﬁng HPLC Gilson
(H20/axetonitril/1% TFA) thu dugc hop chit néu & d&& muc ndy. 'H NMR (400 MHz,
DMSO-ds) & ppm 3,55 (s, 3 H) 3,83 (s, 3 H) 3,99 (s, 3 H) 4,08 (s, 2 H) 6,51 (s, 1 H)
6,98 (s, 1 H) 7,30 (d, J=8,07 Hz, 2 H) 7,38 (d, J=8,31 Hz, 2 H) 7,46 - 7,56 (m, 4 H)
7,65 -7,74 (m, 3 H) 7,82 (d, J=8,56 Hz, 1 H) 7,86 (s, 1 H) 8,40 (s, 1 H) 9,14 (s, 1 H);
MS (ESI) 566.

Vi du 35A: Hop chit (3-(4-(1H-Pyrazol-1-yl)benzyl)-4-clo-2-metoxyquinolin-6-
yD(1-metyl-1H-imidazol-5-yl)(6-(triflometyl)pyridin-3-yl)metanol* TFA
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Hop chit néu & d& muc nay dugc didu ché bing cach thay thé hop chét (4-
clophenyl)(1-metyl-1H-imidazol-5-yl)metanon bing hop chét (1-metyl-1H-imidazol-
5-y)(6-(triflometyl)pyridin-3-yl)metanon (chét trung gian 36: buéc C) va sau d6
theo quy trinh d4 duoc md ta ¢ didu ché hop chit néu trong Vi du 33A. 'H NMR
(400 MHz, CDCls) é ppm 8,82 (d, J = 2,1 Hz, 1H), 8,14 (d, J = 2,1 Hz, 1H), 7,90
(dd, J=8,3, 2,2 Hz, 1H), 7,87-7,79 (m, 2H), 7,70-7,61 (m, 2H), 7,60-7,50 (m, 3H),
7,40 (s, 1H), 7,38-7,32 (m, 2H), 6,48—-6,38 (m, 2H), 4,31 (s, 2H), 4,18 (s, 1H), 4,09
(s, 3H), 3,38 (s, 3H).MS (ESI): trong lugng dugc tinh. C31H24CIF3N6O2, 604,2; m/z
thu dugc 605,2 [M+H]*.

Hop chit (3-(4-(1H-pyrazol-1-yl)benzyl)-4-clo-2-metoxyquinolin-6-yI)(1-
metyl-1H-imidazol-5-yl)(6-(triflometyl)pyridin-3-yl)metanol dugc tinh ché bing
HPLC (Cot AD Chiralpak, 500g, 41 cm x 5 cm, dung mdi rira gidi etanol,
80mL/phut, budc séng 242nm) ¢ thu dugc 2 chit ddng phan dbi anh. Chit ddng
phén dbi anh rtra gii thir nhét 13 Vi du 35B:'H NMR (500 MHz, CDCl;) & ppm 8,82
(d, J=2,1 Hz, 1H), 8,13 (d, J = 2,2 Hz, 1H), 7,93-7,88 (m, 1H), 7,85 (dd, J = 2,5,
0,7 Hz, 1H), 7,82 (d, J = 8,6 Hz, 1H), 7,70-7,63 (m, 2H), 7,59-7,51 (m, 3H), 7,45 (s,
1H), 7,38-7,33 (m, 2H), 6,50-6,36 (m, 2H), 4,31 (s, 2H), 4,09 (s, 3H), 4,01 (s, 1H),
3,39 (s, 3H),MS (ESD): trong lvong dugc tinh cho C31H24CIF3NeO2, 604,2; m/z thu
duge 605,2 [M+H]" va chit ddng phan dbi anh rira giai thir hai 1a Vi du 35C:'H
NMR (500 MHz, CDCl;) & ppm 8,82 (d, J = 2,2 Hz, 1H), 8,13 (d, J = 2,1 Hz, 1H),
7,94-17,88 (m, 1H), 7,86-7,84 (m, 1H), 7,83 (d, J = 8,8 Hz, 1H), 7,70-7,64 (m, 2H),
7,58-7,51 (m, 3H), 7,47 (s, 1H), 7,39-7,33 (m, 2H), 6,47 (s, 1H), 6,44—6,42 (m, 1H),
4,31 (s, 2H), 4,09 (s, 3H), 3,84 (s, 1H), 3,40 (s, 3H),MS (ESI): trong lugng dugc tinh
cho C31H24CIF3Ng02, 604,2; m/z thu dugc 605,2 [M+H]".

Vi du 36A: Hop chit (3-(Benzo[b]thiophen-2-ylmetyl)-4-clo-2-metoxyquinolin-6-
yl)(4-clophenyl)(1-metyl-1H-imidazol-5-yl)metanol
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Hop chét néu & d& muc nay duoc didu ché bing cach thay thé hop chét 3-(4-
(1H-pyrazol-1-yl)benzyl)-6-bromo-4-clo-2-metoxy-8-metylquinolin (chit trung gian
19: buéc b) bing hop chit 3-(benzo[b]thiophen-2-ylmetyl)-6-bromo-4-clo-2-
metoxyquinolin (chit trung gian 23) sau d6 theo quy trinh da dugc mé ta dé didu ché
hop chit néu trong Vi du 28A. 1H NMR (400 MHz, MeOH-d4) & ppm 3,45 (s, 3 H)
4,09 (s, 3 H) 4,53 (s, 2 H) 6,26 (s, 1 H) 7,08 (s, 1 H) 7,15 - 7,29 (m, 2 H) 7,31 - 7,43
(m, 4 H) 7,56 - 7,77 (m, 4 H) 7,83 (d, J=9,09 Hz, 1 H) 8,11 (s, 1 H): MS (ESI) 560.

Hop chét (3-(benzo[b]thiophen-2-ylmetyl)-4-clo-2-metoxyquinolin-6-y1)(4-
clophenyl)(1-metyl-1H-imidazol-5-yl)metanol dugc tinh ché bing HPLC (250g
Chiralpak AD 20uM cdt-diacel), dung mdi rira giai etanol:MeOH 50:50, 80mL/phit,
budc séng 240nm) @ thu dugc 2 chit ddng phan dbi 4nh. Chét ddng phan dbi anh
rira gidi thir nhét 1a Vi du 36B: '"H NMR (400 MHz, CDCl3) & ppm 3,41 (s, 3 H) 4,14
(s,3H)4,52(s,2H) 6,42 (s, 1 H) 7,09 (s, 1 H) 7,17 - 7,37 (m, 8 H) 7,47 - 7,59 (m, 1
H) 7,63 (d, J=7,58 Hz, 1 H) 7,70 (d, J=8,08 Hz, 1 H) 7,79 (d, J=8,59 Hz, 1 H) 8,08 (s,
1 H); MS (ESI) 560 va chit ddng phan dbi anh rira giai thir hai 13 Vi du 36C: H
NMR (400 MHz, CDCI3) 8 ppm 3,50 (s, 3 H) 4,15 (s, 3 H) 4,52 (s, 2 H) 6,45 (s, 1 H)
7,10 (s, 1 H) 7,18 - 7,27 (m, 4 H) 7,28 - 7,39 (m, 4 H) 7,49 - 7,59 (m, 1 H) 7,63 (d,
J=7,07 Hz, 1 H) 7,70 (d, J=8,08 Hz, 1 H) 7,81 (d, J=8,59 Hz, 1 H) 8,06 (d, J=2,02 Hz,
1 H); MS (ESI) 560.

Vi du 37A: Hop chit (3-(Benzo[b]thiophen-2-ylmetyl)-4-clo-2-metoxyquinolin-6-
yD)(1-metyl-1H-imidazol-5-yl)(6-(triflometyl)pyridin-3-yl)metanols TFA
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Hop chét néu & & muc nay dugc didu ché bing cach sir dung hop chit (1-
metyl-1H-imidazol-5-y1)(6-(triflometyl)pyridin-3-yl)metanon (chit trung gian 36:
budc C) thay cho hop chét (4-clophenyl)(1-metyl-1H-imidazol-5-yl)metanon, sau d6
theo quy trinh d3 dugc mé ta @ didu ché hop chit néu trong Vi du 36A. 'H NMR
(400 MHz, DMSO-ds) 80ppm 3,53 (s, 3 H) 4,10 (s, 3 H) 4,52 (s, 2 H) 7,12 (s, 1 H)
7,22 (s, 1 H) 7,23 - 7,36 (m, 2 H) 7,59 - 7,67 (m, 1 H) 7,72 (d, J=8,08 Hz, 1 H) 7,84
(d, J=7,58 Hz, 1 H) 7,88 - 7,99 (m, 3 H) 8,00 - 8,07 (m, 1 H) 8,19 (s, 1 H) 8,83 (s, 1
H) 9,12 (s, 1 H); MS (ESI) 595.

Hop chit (3-(benzo[b]thiophen-2-ylmetyl)-4-clo-2-metoxyquinolin-6-y1)(1-
metyl-1H-imidazol-5-y1)(6-(triflometyl)pyridin-3-yl)metanol dugc tinh ché bing
HPLC (Cot AD Chiralpak, 550g, 20 uM) dung mdi rira giai etanol, 80mL/phut, bude
séng 240nm) @& thu duoc 2 chit ddng phan d6i anh. Chét ddng phan dbi anh rira giai
thir nhét 13 Vi du 37B: '"H NMR (400 MHz, MeOH-ds) & ppm 3,47 (s, 3 H) 4,13 (s, 3
H) 4,54 (s, 2 H) 6,34 (br, s,, 1 H) 7,09 (s, 1 H) 7,15 - 7,32 (m, 2 H) 7,57 - 7,77 (m, 4
H) 7,78 - 7,93 (m, 2 H) 7,99 (d, J=6,57 Hz, 1 H) 8,17 (d, J=2,02 Hz, 1 H) 8,78 (s, 1
H) va chit ddng phan d6i anh rira giai thir hai 13 Vi du 37C: 'H NMR (400 MHz,
MeOH-d4) 8 ppm 3,47 (s, 3 H) 4,13 (s, 3 H) 4,54 (s, 2 H) 6,27 - 6,42 (br, s, 1 H) 7,09
(s, 1 H) 7,16 - 7,30 (m, 2 H) 7,56 - 7,78 (m, 4 H) 7,79 - 7,91 (m, 2 H) 8,00 (d, J=8,08
Hz, 1 H) 8,17 (s, 1 H) 8,78 (s, 1 H).

Vi du 38: Hop chit 1-(4-((3-(4-(1 H-Pyrazol-1-yl)benzyl)-4-clo-2-metoxyquinolin-6-
yl)(4-flophenyl)(hydroxy)metyl)piperidin-1-yl)etanon
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Hop chit néu & d&& muc nay dugc didu ché bing cach thay thé hop chit (6-
metoxypyridin-3-yl)(thiazol-5-yl)metanon (chit trung gian 15) bing hop chétl-(4-(4-
flobenzoyl)piperidin-1-yl)etanon(chét trung gian 24), sau d6 theo quy trinh da dugc
md ta dé diéu ché hop chit ndu trong Vi du 20A. 'H NMR (400 MHz, CDCls) § ppm
1,28 - 1,44 (m, 2 H) 1,58 - 1,71 (m, 2 H) 2,05 (s, 3 H) 2,51 - 2,65 (m, 1 H) 2,72 (br,
s,, 1 H) 3,00 - 3,19 (m, 1 H) 3,73 - 3,92 (m, 1 H) 4,09 (s, 3 H) 4,32 (s, 2 H) 4,60 -
4,79 (m, 1 H) 6,44 (s, 1 H) 7,01 (t, J=8,59 Hz, 2 H) 7,36 (d, J=8,59 Hz, 2 H) 7,49 (dd,
J=8,34, 5,31 Hz, 2 H) 7,56 (d, J=8,59 Hz, 2 H) 7,65 (br, s,, 1 H) 7,69 (s, 1 H) 7,79 -
7,89 (m, 2 H) 8,26 (s, 1 H); MS(ESI) 599.

Vi du 39: Hop chit (3-(4-(1H-Pyrazol-1-yl)benzyl)-4-clo-2-metoxyquinolin-6-y1)(4-
flophenyl)(pyridin-3-yl)metanol

Dung dich chira hop chit #-BuLi (2,5 M trong hexan, 0,095mL, 0,238mmol)
dugc bd sung timg giot bing dng tiém vao dung dich chira hop chit 3-(4-(1H-
pyrazol-1-yl)benzyl)-6-bromo-4-clo-2-metoxyquinolin (105,5mg, 0,246mmol, chit
trung gian 16) trong THF khan (2,5mL) trong bé da-axeton khé. Sau 1,5 phit, dung
dich chira hop chit c6 ban trén thi trudong (4-flophenyl)(pyridin-3-yl)metanon
(58,7mg, 0,292mmol) trong THF khan (0,2mL) duoc bd sung timg giot vao. Hn
hop phan tmg duoc khudy trong khoang thoi gian 5 phit trong bé dé-axeton kho, sau
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d6 binh phan ing dugc dit vao trong bé nudc da. Sau 10 phat, hdn hop dugc 1am 4m
dén nhiét d6 trong phong va phan ng duoc 1am ngudi bing hop chét metanol va
nuée. Hn hop dugc phan chia gitta nudc va etylaxetat. Pha chita nuéc da tach ra
duoc chiét thém bﬁng etylaxetat. Pha hitu co dugc lam khan (Na;SOs), duge loc, va
dugc cb dic. San phidm thd duge tinh ché br?mg séc ky cot nhanh (silicagel, EtOAc-
Hexan10-50%, tiép dén 1a bing MeOH-DCM 0-10%) d& tao ra hgp chit néu & dé
muyc ndy & dang chét rdn mau tring. '"H NMR (400 MHz, CDCl;) & ppm 8,50 — 8,48
(m, 1H), 8,43 (dd, J=4,8, 1,6 Hz, 1H), 8,02 (d, /= 2,1 Hz, 1H), 7,83 (d, /= 2,4 Hz,
1H), 7,77 (d, J = 8,8 Hz, 1H), 7,67 — 7,64 (m, 2H), 7,55 — 7,52 (m, 2H), 7,50 (dd, J=
8,8, 2,2 Hz, 1H), 7,33 (d, /= 8,6 Hz, 2H), 7,26 - 7,20 (m, 3H), 7,03 — 6,96 (m, 2H),
6,42 — 6,40 (m, 1H), 4,28 (s, 2H), 4,07 (s, 3H),;MS m/e 551,2 [M+H]".

Vi du 40: Hop chit ((3-(4-(1H-Pyrazol-1-yl)benzyl)-4-clo-2-metoxyquinolin-6-
yD(pyridin-3-yl)(4-(triflometyl)phenyl)metanol

Dung dich chita hgp chét n-BuLi (2,5M trong hexan, 0,07mL, 0,175mmol)
dugc bd sung timg giot bing éng tiém vio dung dich chira hop chét 3-(4-(1H-
pyrazol-1-yl)benzyl)-6-bromo-4-clo-2-metoxyquinolin  (75,9mg, 0,177mmol,chét
trung gian 16) trong THF khan (3mL) trong bé dé-axeton khd. Sau 1,5phut, dung
dich chta hop chit pyridin-3-yl(4-(triflometyl)phenyl)metanon (48,0mg,
0,191mmol,chit trung gian 26: budc b) trong THF khan (0,2mL) duoc bd sung ting
giot vao. Hon hop phan ting dugc khudy trong khoang thoi gian 5 phit trong bé da-
axeton kho, sau d6binh phén Ung duoc dit vao trong bé nudc da. Sau 10 phut, hdn
hop dugc 1am 4m dén nhiét d6 trong phong va phan img duoc lam ngudi bang hop
chit metanol va nudc. Hon hop dugc phan chia giita nude va etylaxetat. Pha chira
nuéc di tich ra dugc chiét thém bing etylaxetat. Pha hiru co dugc lam khan
(Na2S0q), duge loc, va duge cd dic. San phim thé dugc tinh ché bing séc ky cot

nhanh (silicagel, 10-50% EtOAc-Hexan) d¢ tao ra hop chit néu & & muc nay & dang
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chit rdn mau tring. 'H NMR (500 MHz, CDCl;) & ppm 8,51 (d, J = 2,2 Hz, 1H),
8,48 (dd, J = 4,8, 1,4 Hz, 1H), 8,02 (d, J = 2,1 Hz, 1H), 7,83 (d, J = 2,4 Hz, 1H),
7,79 (d, J = 8,8 Hz, 1H), 7,66 (d, J = 1,6 Hz, 1H), 7,66 — 7,63 (m, 1H), 7,59 (d, J=
8,4 Hz, 2H), 7,54 (d, J= 8,5 Hz, 2H), 7,49 (dd, /= 8,8, 2,2 Hz, 1H), 7,46 (d, /= 8,3
Hz, 2H), 7,34 (d, J= 8,5 Hz, 2H), 7,26 — 7,23 (m, 1H), 6,42 (t, J= 2,1 Hz, 1H), 4,29
(s, 2H), 4,08 (s, 3H),; MS m/e 602,1 [M+H]".

Vi du 41: Hop chit (3-(4-(1H-Pyrazol-1-yl)benzyl)-4-clo-2-metoxyquinolin-6-
y1)(3,4-dimetoxyphenyl)(pyridin-3-yl)metanol

Dung dich chira hop chit n-BuLi (2,5 M trong hexan, 0,05mL, 0,125mmol)
dugc bd sung timg giot bing bng tiém vio dung dich chira hop chét 3-(4-(1H-
pyrazol-1-yl)benzyl)-6-bromo-4-clo-2-metoxyquinolin (32,9mg, 0,135mmol, chét
trung gian 16) trong THF khan (2mL) trong bé d4-axeton kh6. Sau 5 phut, dung dich
chira hop chit (3,4-dimetoxyphenyl)(pyridin-3-yl)metanon (32,9mg, 0,135mmol,
chit trung gian 27: budc b) trong THF khan (0,2mL) dugc bd sung timg giot vao.
Hdn hop phan g dwgc khudy trong khoang thoi gian 5 phut trong bé dé-axeton kho,
sau d6 binh phan tng dugc dit vao trong bé nudc da. Sau 10 phut, hdn hop dugc 1am
4m dén nhiét d6 trong phong va phan img dugc 1am ngudi bing hop chét dung dich
amoni clorua bdo hoa. Hon hgp dugc phén chia gifta nuéc va etylaxetat. Pha chira
nudc d3 tich ra duogc chiét thém bing etylaxetat. Pha hitu co dugc lam khan
(Na2S04), dugce loc, va duoc c6 dic. San phém tho duoc tinh ché bﬁng séc ky cot
nhanh (silicagel, 20-100% EtOAc-Hexan) @ tao ra hop chit néu & d& muc ny &
dang chét rin mau tring.'H NMR (400 MHz, CDCl3) § ppm 8,61 (d, J = 1,8 Hz, 1H),
8,53 (dd, /= 4.8, 1,6 Hz, 1H), 8,10 (d, J = 2,0 Hz, 1H), 7,85 (d, J = 2,4 Hz, 1H),
7,79 (d, J = 8,8 Hz, 1H), 7,69 (dt, J = 8,0, 2,0 Hz, 2H), 7,57 - 7,52 (m, 3H), 7,35 (d,
J = 8,6 Hz, 2H), 7,29 — 7,25 (m, 1H), 6,91 (d, J = 2,2 Hz, 1H), 6,79 (d, J= 8,5 Hz,
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1H), 6,66 (dd, J = 8,4, 2,2 Hz, 1H), 6,44 — 6,42 (m, 1H), 4,31 (s, 2H), 4,08 (s, 3H),
3,88 (s, 3H), 3,76 (s, 3H),;MS m/e 593,2 [M+H]".

Vi du 42: Hop chét (3-(4-(1H-Pyrazol-1-yl)benzyl)-4-clo-2-metoxyquinolin-6-y1)(4-
(dimetylamino)phenyl)(pyridin-3-yl)metanol

Hop chit néu & d& muc ndy dugc didu ché tuwong ty nhu phuong phéptrongVi
du 41 st dung hop chét (4-(dimetylamino)phenyl)(pyridin-3-yl)metanon(chét trung
gian 28: budc b) thay cho hop chat (3,4-dimetoxyphenyl)(pyridin-3-yl)metanon (chit
trung gian 27: budc b), ngoai trir sin phim thd duge tinh ché sir dung hé dung méi
chira 0-5% MeOH-DCM, thu dugc hop chit néu & & muc nay & dang chit rin mau
tring. 'TH NMR (400 MHz, CDCls) 8 ppm 8,64 (d, J= 2,3 Hz, 1H), 8,52 (dd, J= 4,8,
1,6 Hz, 1H), 8,15 (d, /= 2,1 Hz, 1H), 7,85 (d, J= 2,4 Hz, 1H), 7,77 (d, J = 8,8 Hz,
1H), 7,75 - 7,70 (m, 1H), 7,69 (d, J= 1,6 Hz, 1H), 7,58 - 7,53 (m, 3H), 7,35 (d, J =
8,5 Hz, 2H), 7,24 (d, J= 4,7 Hz, 1H), 7,07 (d, J = 8,9 Hz, 2H), 6,66 (d, J= 8,9 Hz,
2H), 6,44 - 6,41 (m, 1H), 4,31 (s, 2H), 4,07 (s, 3H), 2,96 (s, 6H);MS m/e 576,3
[M+H]".

Vi du 43: Hop chét (3-(4-(1 H-Pyrazol-1-yl)benzyl)-4-clo-2-metoxyquinolin-6-y1)(4-
flophenyl)(1-metyl-1H-imidazol-5-yl)metanol

Dung dich chira hgp chit n-BuLi (2,5 M trong hexan, 0,07mL, 0,175mmol)
dugc bd sung timg giot bing ng tiém vao dung dich chira hop chit 3-(4-(1H-
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pyrazol-1-yl)benzyl)-6-bromo-4-clo-2-metoxyquinolin (75,8mg, 0,177mmol, chét
trung gian 16) trong THF khan (3mL) trong bé d4-axeton kho. Sau 1 phut, dung dich
chta hop chit (4-flophenyl)(1-metyl-1H-imidazol-5-yl)metanon  (37,8mg,
0,185mmol, chit trung gian 29: budc b) trong THF khan (0,6mL) dugc bd sung timg
giot vao. Hon hop phan tmg duge khuiy trong khoang thdi gian 5 phit trong bé da-
axeton khd, sau d6 duogc lam 4m dn nhiét d6 trong phong va phan tmg dwoc 1am
ngudi bang hop chit metanol va nudc. Hon hop dugc phén chia gitta nuéc va
etylaxetat. Pha chira nu6c di tach ra duoc chiét thém bing etylaxetat. Pha hitu co
dugc 1am khan (Naz2S04), dugce loc, va dugc ¢6 dic. San phém tho dugc tinh ché
bang sic ky cot nhanh (silicagel, 0-50% EtOAc-Hexan) d& tao ra hop chét néu & dé
muc nay dudi dang bot trong.'"H NMR (400 MHz, CDCl3) § ppm 8,12 (d, J= 2,1 Hz,
1H), 7,84 (d, J=2,4 Hz, 1H), 7,77 (d, J= 8,7 Hz, 1H), 7,66 (d, J= 1,6 Hz, 1H), 7,57
- 7,50 (m, 3H), 7,35 (d, J= 8,6 Hz, 2H), 7,34 - 7,29 (m, 2H), 7,25 (s, 1H), 7,04 - 6,96
(m, 2H), 6,45 - 6,40 (m, 1H), 6,30 (s, 1H), 4,30 (s, 2H), 4,08 (s, 3H), 3,34 (s,
3H);MS m/e 554,1 [M+H]*.

Vi du 44: Hop chit (3-(4-(1H-Pyrazol-1-yl)benzyl)-4-clo-2-metoxyquinolin-6-
yD)(3,4-diclophenyl)(pyridin-3-yl)metanol

Dung dich chira hgp chit n-BuLi (2,5M trong hexan, 0,07mL, 0,175mmol)
dugc bd sung timg giot bing dng tiém vao dung dich chita hop chit 3-(4-(1H-
pyrazol-1-yl)benzyl)-6-bromo-4-clo-2-metoxyquinolin (78,6mg, 0,183mmol, ,hit
trung gian 16) trong THF khan (3mL) trong bé d4-axeton kho. Sau 1 phut, dung dich
chira hop chit (3,4-diclophenyl)(pyridin-3-yl)metanon (50,2mg, 0,199mmol, chét
trung gian 30: budc b) trong THF khan (0,2mL) dugc bd sung timg giot vao. Hon
hop phan tmg dugc khudy trong khoang thdi gian 10 phut trong bé d4-axeton khé,

sau d6 binh phan tmg dugc dit vao trong bé nude d4. Sau 20 phit, hdn hop duge 1am
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4m dén nhiét d6 trong phong va phan ung duoc 1am ngudi bing hop chét metanol.
Hdn hgp dugc phan chia giita nudc va etylaxetat. Pha chtra nu6c da tich ra duogc
chiét thémbang etylaxetat. Pha hitu co dwoc 1am khan (Na2SO4), duge loc, va duogc
cd dic. San phim thé duogc tinh ché bing sic ky cot nhanh (silicagel, 0-50% EtOAc-
Hexan) d tao ra hop chét néu & @& muc ndy & dang dau trong.'H NMR (400 MHz,
CDCl3) 6 ppm 8,37 (d, J= 2,0 Hz, 1H), 8,32 (dd, /= 4,8, 1,4 Hz, 1H), 8,01 (d, J=
2,1 Hz, 1H), 7,81 (dd, J = 2,5, 0,4 Hz, 1H), 7,75 (d, J = 8,8 Hz, 1H), 7,64 - 7,58 (m,
2H), 7,53 - 7,48 (m, 2H), 7,46 (d, J = 2,2 Hz, 1H), 7,44 (dd, J = 8,8, 2,2 Hz, 1H),
7,34-1,30 (m, 3H), 7,17 (dd, J = 7.8, 4,7 Hz, 1H), 7,06 (dd, J = 8,4, 2,2 Hz, 1H),
6,39 (dd, J=2,4, 1,9 Hz, 1H), 4,26 (s, 2H), 4,07 (s, 3H);MS m/e 601,1 [M+H]".

Vi du 45: Hop chéit (3-(4-(1H-Pyrazol-1-yl)benzyl)-2,4-dicloquinolin-6-yI)(4-
clophenyl)(pyridin-3-yl)metanol

Huyén phi chira hgp chét 3-(4-(1H-pyrazol-1-yl)benzyl)-6-bromo-2,4-dicloquinolin
(214,5mg, 0,495mmol, chét trung gian 6: budc ¢) trong THF khan (5SmL) dugc gia
nhiét bing sting gia nhiét dé tao ra dung dich. Dung dich duoc 1am mét trong bé d4-
axeton khan trong khoang thoi gian 2 phit, sau d6, dung dich chira hgp chét n-BuLi
(2,5M trong hexan, 0,18mL, 0,45mmol) dugc bd sung timg giot vao bing dng tiém.
Sau 1 phit, dung dich chira hgp chét c6 ban trén thi trudng (4-clophenyl)(pyridin-3-
yl)metanon (0,117mg, 0,541mmol) trong THF khan (0,2mL) dugc bd sung timg giot
vao. HOn hop phan tmg dugc khudy trong khoang thdi gian 5 phit trong bé da-
axeton khé, sau d6 binh phan tmg dugc dit vao trong bé nudc ¢4 ma dugc dé 4m dén
nhiét d9 trong phong. Phan tng dwoc 1am ngudi bing dung dich amoni clorua bio
hoa. Hén hop dugc phan chia gitta nudc va etylaxetat. Pha chira nuéc di tich ra
dugc chiét thém bﬁng etylaxetat. Pha hitu co dugc lam khan (Na2SOs), dugc loc, va
dugc c6 dic. San phim thé dugc tinh ché bing sic ky cot nhanh (silicagel,50-100%
EtOAc-Hexan), tiép theo bang sic ky pha dao (axetonitril trong luong/ 0,05% TFA
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trong nuéc). San phim khong phai dang bazo ty do dugc tao thanh dé tao ra hop
chét néu & & myc ndy & dang ddu mau trong. 'H NMR (400 MHz, CDCls) § ppm
8,50 (s, 1H), 8,47 (d, J=4,0 Hz, 1H), 8,19 (d, J = 2,0 Hz, 1H), 7,96 (d, J = 8,8 Hz,
1H), 7,85 (d, J = 2,4 Hz, 1H), 7,68 - 7,62 (m, 3H), 7,60 - 7,55 (m, 2H), 7,33 - 7,20
(m, 7H), 6,44 - 6,41 (m, 1H), 4,52 (s, 2H), 4,03 (s, 1H); MS m/e 571,1 [M+H]".

Vi du 46: Hop chét (3-(4-(1H-Pyrazol-1-yl)benzyl)-2,4-dicloquinolin-6-y1)(4-
flophenyl)(pyridin-3-yl)metanol

Hop chit néu & & muc nay duge didu ché twong ty nhu phuong phip néu
trong Vi dy 45 sir dung hop chét c6 ban trén thi trudng (4-flophenyl)(pyridin-3-
yDmetanonthay cho hop chit (4-clophenyl)(pyridin-3-yl)metanon.!H NMR (400
MHz, CDCl3) 6 ppm 8,47 (s, 1H), 8,40 (s, 1H), 8,19 (d, /= 1,9 Hz, 1H), 7,94 (d, J =
8,9 Hz, 1H), 7,85 (dd, J=2,5, 0,5 Hz, 1H), 7,68 — 7,62 (m, 3H), 7,58 — 7,54 (m, 2H),
7,29 (d, J = 8,7 Hz, 2H), 7,26-7,21 (m, 3H), 7,03 — 6,96 (m, 2H), 6,42 (dd, J = 2,4,
1,9 Hz, 1H), 4,51 (s, 2H);MS m/e 555,1 [M+H]*.

Vi du 47: Hop chit (3-(4-(1H-Pyrazol-1-yl)benzyl)-2,4-dicloquinolin-6-y1)(4-
metoxyphenyl)(pyridin-3-yl)metanol

Hop chét néu & & muc nay dugc didu ché twong ty nhu phuong phép néu
trong Vi du 45 st dung hop chit (4-metoxyphenyl)(pyridin-3-yl)metanon (chét trung
gian 31: buéc b) thay cho hop chit (4-clophenyl)(pyridin-3-yl)metanon.'H NMR
(400 MHz, CDCl3) 6 ppm 8,48 (d, J = 2,1 Hz, 1H), 8,36 (dd, J = 4,8, 1,5 Hz, 1H),
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8,24 (d, J=2,0 Hz, 1H), 7,92 (d, J= 8,8 Hz, 1H), 7,84 (d, J= 2,5 Hz, 1H), 7,70 —
7,62 (m, 3H), 7,56 (d, J = 8,5 Hz, 2H), 7,28 (d, J= 8,5 Hz, 2H), 7,22 - 7,17 (m, 1H),
7,17 - 7,11 (m, 2H), 6,84 — 6,78 (m, 2H), 6,42 - 6,39 (m, J = 4,3, 2,1 Hz, 1H), 4,49
(s, 2H), 3,77 (s, 3H),;MS m/e 567,1 [M+H]".

Vi du 48: Hop chit (3-(4-(1H-Pyrazol-1-yl)benzyl)-2,4-dicloquinolin-6-y1)(3-
flophenyl)(pyridin-3-yl)metanol

Hop chit néu & dé muc nay dugc diu ché twong ty nhu phuong phap néu
trong Vi du 45 str dung hop chét (3-flophenyl)(pyridin-3-yl)metanon (chit trung gian
32: budc b) thay cho hop chét (4-clophenyl)(pyridin-3-yl)metanon, ngoai trir 1,2
duong lugng chét trung gian 32: budc b va 1,1 dwong lugng #-BuLi duge sit dung
tuong tmg véi hop chit 3-(4-(1H-pyrazol-1-yl)benzyl)-6-bromo-2,4-dicloquinolin
(chat trung gian 6: budc c).'H NMR (400 MHz, MeOH-d4) § ppm 8,84 (s, 1H), 8,76
(d, J=5,3 Hz, 1H), 8,46 - 8,42 (m, 1H), 8,27 (d, /=2,0 Hz, 1H), 8,15 (d, /J=2,5 Hz,
1H), 8,01 (d, J = 8,9 Hz, 1H), 7,93 (dd, J = 8,2, 5,6 Hz, 1H), 7,82 (dd, J = 8,9, 2,1
Hz, 1H), 7,69 (d, J= 1,7 Hz, 1H), 7,64 (d, J= 8,6 Hz, 2H), 7,44 (td, J= 8,1, 6,0 Hz,
1H), 7,31 (d, J= 8,6 Hz, 2H), 7,22 - 7,17 (m, 1H), 7,17-7,11 (m, 2H), 6,51 - 6,49 (m,
1H), 4,59 (s, 2H);MS m/e 555,1 [M+H]".

Vi du 49: Hop chit (3-Benzyl-2,4-dicloquinolin-6-yl)(4-clophenyl)(1-metyl-1H-
pyrazol-4-yl)metanoleTFA

Dung dich chita hgp chét 4-iodo-1-metyl-1H-pyrazole (83,8mg, 0,403mmol) trong
THF (0,8mL) dugc bd sung timg giot trong moi trudng khi argon vao dung dich -
72°C chira hop chit n-BuLi (0,156mL, 0,403mmol, 2,6M trong hexan) trong THF
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(0,5mL). Hdn hop thu duge duge khudy & nhiét do -72°Ctrong khoang thoi gian 25
phit, va sau d6 dugc xir Iy nhod giot bing dung dich chira hdn hop khong thé phan
tach cta hop chit (3-benzyl-2,4-dicloquinolin-6-yl)(4-clophenyl)metanon (79mg,
0,185mmol, chét trung gian 33: budc d) va hop chit etyl 3-benzyl-2,4-dicloquinolin-
6-carboxylat (66mg, 0,183mmol, chét trung gian 33: budc c) trong THF (0,8mL) va
dugc khudy & nhiét d¢ -72°C trong khoang thoi gian 30 phuat. Sau @6, phan mg mau
vang dugc d& 4m dén nhiét d6 0°C trong thdi gian hon 15 phut va dugc khudy trong
khoéang thoi gianthém 15 phit & nhiét d§ 0°C. Sau d6, dung dich phan tmg mau h
phéch trong subt dugc 1am dimg phan tng bing dung dich NH4Cl chita nude 5M
(3mL). Lép nude duge chiét bang ete/DCM 4:1 (2 x 3mL), va cac 16p hitu co két
hop duge lam khan (Na2SOq), dugc loc, va duge ¢d dic. Cin duge tach séc ky nhanh
v6i heptan déngradien 20% EtOAc/heptanva dugc tinh ché thém bing C18 HPLC
(20% dén 100%CH3CN, v6iTFA 0,1%) d& tao ra, sau khi 1am kho lanh, thu duoc
hop chét néu & d& muyc nay dudi dang bot mau vang. 'H NMR (400 MHz, CDCLs)
dppm 8,33 (d, J= 1,96 Hz, 1H), 7,99 (d, J = 8,80 Hz, 1H), 7,69 (dd, J = 1,96, 8,80
Hz, 1H), 7,48 (s, 1H), 7,31 - 7,38 (m, 4H), 7,16 - 7,31 (m, 6H), 4,53 (s, 2H), 3,96 (s,
3H); MS m/e 507,7 [M+H]".

Vi du 50: Hop chit (3-Benzyl-2,4-dimetylquinolin-6-yl)(4-clophenyl)(1-metyl-1H-
imidazol-5-yl)metanol*TFA

Dung dich chtta hop chit (3-benzyl-2,4-dimetylquinolin-6-y1)(1-metyl-1H-imidazol-
5-yDmetanon (12,4mg, 0,0349mmol, chét trung gian 34: buéc d) va hop chit 4-
cloiodobenzen (33,3mg, 0,14mmol) trong THF (0,5mL) dugc khqu & nhiét d6 ~-70
°C trong khi #-BuLi (53,9 uL, 2,59M trong hexan, 0,14mmol) dugc bd sung timg
giot vao trong mdi trudng khi argon. Dung dich dwoc khudy mau vang thu duoc
trong khi bé da/ete kho duoc dé 4m dén nhiét 46 trong phong qua dém. Sau d6, phan
Ung mau vang trong dwogc lam dimg phan tng bing dung dich NaHCOj3 chira nudc
IM (3mL) va dugc chiét bing EtOAc (1 X SmL), va 16p hitu co duge lam khan
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(Na2S0s4), dugc loc, va duge ¢6 dic. Cin dugc tinh ché bing sic ky C18 HPLC
(20% dén 100% CH3CN, v6i TFA 0,1%) d tao ra, sau khi 1am khé lanh, hop chit
néu & & muyc nay 13 bot mau tring.'H NMR (400 MHz, MeOH-ds) Sppm 9,00 (s,
1H), 8,44 (s, 1H), 8,15 (d, /= 8,59 Hz, 1H), 7,99 - 8,07 (m, 1H), 7,42 - 7,50 (m, 4H),
7,27 - 1,35 (m, 2H), 7,25 (d, J= 7,07 Hz, 1H), 7,10 (d, J = 8,08 Hz, 2H), 7,00 (s,
1H), 4,48 (s, 2H), 3,69 (s, 3H), 2,84 (s, 3H), 2,88 (s, 3H); MS m/e 468,0 [M+H]*.

Vi dy 51: Hop chit 3-Benzyl-6-((4-flophenyl)(hydroxy)(1-metyl-1H-imidazol-5-
yDmetyl)-N-metyl-4-(triflometyl)quinolin-2-carboxamit

Hop chét 5-Bromo-1-metyl-1H-imidazol (1,36mL, 0,5M trong DCM trén riy
phan tr 34, 0,678mmol) duge xir Iy bing cich nhd timg giot EtMgCl (0,325mL,
2,09M trong THF, 0,678mmol) trong méi treong khi argon véi su khqu & nhiét 36
trong phong trong khodng thoi gian hon 1 phut, va phan Gng trén 1 phit, va phan
{mg md/nira m& dyc thu duge duge khudy & nhiét d6 trong phong trong khoang thoi
gian 20 phut. Phan tng nay dugc xtr ly tirg giot trong khoang thoi gian hon 2 phit
v6i dung dich chita hop chit 3-benzyl-6-(4-flobenzoyl)-N-metyl-4-
(triflometyl)quinolin-2-carboxamit (90,4mg, 0,194mmol, chit trung gian 35: budc )
trong DCM (1,2mL) véi viéc khudy & nhiét d¢ trong phong, va phan tmg mau cam
thu dugc ngay 14p tirc duge khudy & nhiét d6 40°C trong khoang thoi gian 13 gid.
Hon hop mau vang duc thu dugc dugc 1am mat dn nhiét d6 trong phong, duoc phin
chia gitta dung dich NH4Cl chita nuéc SM (3mL), va 16p nudc duge chiét bing
DCM (1 x SmL). Cac 16p hitu co két hop duge 1am khan (Na2SOa), duoc loc, va
duogc cb dic. Cin duoc tach sic ky nhanh nap kho st dung 2:3 toluen/axeton (syu rira
giai ding truong) dé tao ra hop chit néu & & muc nay dudi dang bot mau vang nhat.
'H NMR (400 MHz, CDCl3) 8ppm 8,32 (s, 1H), 7,88 (d, J= 9,09 Hz, 1H), 7,69 (d, J
= 10,61 Hz, 1H), 7,30 - 7,38 (m, 3H), 7,10 - 7,24 (m, 4H), 6,97 - 7,09 (m, 4H), 6,29
(s, 1H), 4,91 (s, 2H), 3,39 (s, 3H), 2,89 (d, J= 5,05 Hz, 3H); MS m/e 549,2 [M+H]".
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Vi du 52: Hop chét (2-Clo-3-(4-metoxybenzyl)quinolin-6-y1)(1-metyl-1H-imidazol-
5-yl)(thiazol-5-yl)metanolsTFA

Hop chit 6-Bromo-2-clo-3-(4-metoxybenzyl)quinolin (0,200g, 0,551mmol,
chit trung gian 17: budc a) va hop chét (1-metyl-1H-imidazol-5-yl)(thiazol-5-
yDmetanon (0,135g, 0,662mmol, chit trung gian 13) dugc két hop trong THF khan
(5mL), duogc 13m mat dén nhiét 46 -78°C, sau d6 duoc xur ly timg giot béng n-BuLi
(0,448mL, 0,717mmol; 1,6 M trong hexan). Hon hop dugc khqu trong khoang thoi
gian 30 pht, sau d6 dugc lam 4m dn 0°C. Tiép tuc khudy trong khoang thdi gian 1
gid sau d6 dugc 1am dimg phan tmg bang dung dich NH4Cl bio hoa trong nudc, va
dugc 1am 4m dén nhiét d6 trong phong. Sau khi khudy trong khoang thdi gian 10
phit cac 16p duge tach ra va 16p nude duge chiét bing EtOAc. Cac dich chiét hiru co
Kkét hop dugc lam khan trén NaxSOs, duge loc, lam bay hoi trong chin khéng va
duogce tach sic ky (0 - 100% EtOAc trong DCM) @ tao ra hop chit néu & d& muc nay

sau khi tinh ché thém sir dung phuong phép HPLC Gilson (H2O/axetonitril/TFA 1%).

'H NMR (400 MHz, MeOH-ds) & ppm 2,03 (s, 1 H) 3,66 (s, 3 H) 3,77 (s, 3 H) 4,19
(s, 2 H) 6,88 (d, /~8,31 Hz, 2 H) 7,14 - 7,22 (m, 3 H) 7,65 (s, 1 H) 7,86 (d, /~8,80
Hz, 1 H) 7,91 (s, 1 H) 8,00 (d, /=8,80 Hz, 1 H) 8,07 (s, 1 H) 8,97 (s, 1 H) 9,07 (s, 1
H); MS (EI) 476.

Vi du 53: Hop chit (4-Clo-2-metoxy-3-(4-(metylsulfonyl)benzyl)quinolin-6-y1)(1-
metyl-1H-imidazol-5-yl)(6-(triflometyl)pyridin-3-yl)metanol
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Phirc chét isopropyl magie clorua LiCl (1,3M trong THF, 0,7mL, 0,904mmol)
dugc bd sung timg giot vao dung dich chira hop chét 5-bromo-2-(triflometyl)pyridin
(0,2g, 0,904mmol) trong THF khan 5mL) & nhiét 6 0°C. Hon hogp dugc khudy &
nhi¢t 6 0°C trong khoang thoi gian 5 phut sau d6 & nhiét d6 trong phong trong
khoang thdi gian 30 phut. Huyén phu chia hop chit (4-clo-2-metoxy-3-(4-
(metylsulfonyl)benzyl)quinolin-6-yl)(1-metyl-1 H-imidazol-5-yl)metanon  (0,085g,
0,18 1mmol, chét trung gian 38: budc b) trong THF (5mL) duoc bd sung nhanh vao &
nhiét @ 0°Cva hdn hogp phan tng dugc khudy va dugc d& 4m dén nhiét do trong
phong. Dung dich mau hd phach ddng nhit dugc khudy & nhiét d6 trong phong trong
khoang thoi gian 4 gid, sau d6 dugc gia nhiét & nhiét d6 45°C trong khoang thoi gian
12 git. Ngay khi dwgc 1am mét, hdn hop phin g duge 1am ngudi bing hop chit
dung dich NH4ClI bdo hoa trong nudc, duge pha lodng véi H20 va dugc chiét béng
EtOAc (2 14n). Cac phin chiét EtOAcdugc rira bing nudc mudi, dugc 1am khan
(Na2S04), duge loc, lam bay hoi trong chan khong va dwoc tich sic ky
(DCM/MeOH) dé tao ra hop chit néu & d& muc nay. 'H NMR (400 MHz, CDCL) &
ppm 8,80 (s, 1H), 8,15 (d, J =2,0 Hz, 1H), 7,87 - 8,00 (m, 1H), 7,78 - 7,87 (m, 3H),
7,65 (d, J = 8,1 Hz, 1H), 7,57 (d, J = 2,0 Hz, 1H), 7,46 (d, J = 8,6 Hz, 2H), 7,32 (s,
1H), 6,33 (s, 1H), 5,30 (s, 1H), 4,37 (s, 2H), 4,08 (s, 3H), 3,36 (s, 3H), 3,01 (s, 3H);
MS (ESI) 617,9.

Vidu 54A
Hop chit (4-Clo-2-metoxy-3-(4-(metylsulfonyl)benzyl)quinolin-6-yl)(4-
flophenyl)(1-metyl-1H-imidazol-5-yl)metanolsTFA
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4-flophenyl magie bromua (1M trong THF, 1,15mL) dugc bd sung vao dung
dich chira hop chét (4-clo-2-metoxy-3-(4-(metylsulfonyl)benzyl)quinolin-6-y1)(1-
metyl-1H-imidazol-5-yl)metanon (0,12g, 0,253mmol, chit trung gian 38: budc b)
trong THF khan (5SmL) dugc bd sung tir tir vao. HOn hop dugc khuéy ¢ nhiét do
trong phong qua dém, sau d6 & nhiét d§ 50°C trong khoang thoi gian 2 giod. Ngay khi
duoc 1am mat, hdn hop duge 1am ngudi bing hop chit dung dich NH4Cl bdo hoa
trong nudc, duge pha lodng véi H20 va duoc chiét bing EtOAc (2x). Cac phin chiét
EtOAcdugc rira bing nudc mudi, duge lam khan (NazSOq), dugce loc, lam bay hoi
trong chan khong va dugc tich sic ky (DCM/MeOH) dé tao ra san phdm ma duoc
tinh ché thém bang HPLC d& tao ra hop chit néu & d muc nay. 'H NMR (400 MHz,
DMSO-ds) 6 ppm 9,12 (br, s,, 1H), 8,09 (d, J =2,0 Hz, 1H), 7,88 (d, ] = 8,6 Hz, 2H),
7,83 (d, J = 8,6 Hz, 2H), 7,62 (dd, J = 8,6, 2,0 Hz, 1H), 7,47 (d, J = 8,1 Hz, 2H), 7,39
(dd, 7=8,8, 5,3 Hz, 2H), 7,21 - 7,30 (m, 2H), 6,93 (s, 1H), 4,36 (s, 2H), 4,03 (s, 3H),
3,53 (s, 3H), 3,17 (s, 3H); MS (ESI) 565,9.

Hop  chit (4-clo-2-metoxy-3-(4-(metylsulfonyl)benzyl)quinolin-6-y1)(4-
flophenyl)(1-metyl-1H-imidazol-5-yl)metanol dugc tinh ché bing HPLC (Cot AD
Chiralpak, 250g, 50:50 % metanol:etanollam dung méi rira giai, luu lugng
80mL/phut, budc séng 240nm) d tao ra hai chit ddng phan dbi anh. Chét ddng phan
dbi anh rira giai thir nhit 13 Vi du 54B: 'H NMR (400 MHz, CDCls) & ppm8,03 -
8,14 (m, 1H), 7,82 (d, J = 8,1 Hz, 3H), 7,52 - 7,62 (m, 2H), 7,43 - 7,50 (m, 2H), 7,30
- 7,39 (m, 2H), 6,96 - 7,10 (m, 2H), 6,35 - 6,49 (m, 1H), 4,37 (s, 2H), 4,08 (s, 3H),
3,44 (s, 3H), 3,01 (s, 3H), trong lugng dugce tinh cho C20HasCIFN304S, 566,05; m/z
thu dugc 566,1 va chit ddng phan dbi anh rira giai thir hai 1a Vi du 54C: 'H NMR
(400 MHz, CDCl3) 8 ppm 8,09 (d, J = 2,0 Hz, 1H), 7,77 - 7,86 (m, 3H), 7,52 - 7,62
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(m, 2H), 7,47 (d, J = 8,6 Hz, 2H), 7,33 (dd, J = 8,6, 5,1 Hz, 2H), 7,04 (t, J = 8,6 Hz,
2H), 6,42 (s, 1H), 4,37 (s, 2H), 4,08 (s, 3H), 3,44 (s, 3H), 3,01 (s, 3H) trong luong
dugc tinh cho C29H25CIFN304S, 566,05; m/z thu dugc 566,1.

Vi du  55A: Hop chit  3-(4-(1H-Pyrazol-1-yl)benzyl)-4-clo-6-((4-
clophenyl)(hydroxy)(1-metyl-1H-imidazol-5-yl)metyl)quinolin-2-ol

Dung dich HCI trong nuéc 6,6M (SmL) dugc bd sung vao hdn hop bao gdm
hop chét (3-(4-(1 H-pyrazol-1-yl)benzyl)-4-clo-2-metoxyquinolin-6-y1)(4-
clophenyl)(1-metyl-1H-imidazol-5-yl)metanol (0,32g, 0,561mmol, Vi du 33A) trong
metanol (1,5mL). Dung dich thu duge dugc khudy trong khoang thdi gian 4 ngay,
duoc 1am mat trong bé d4 va dung dich NaOH chira nu6e (3M) duge bd sung ting
giot vao dén pH kiém. San phdm thé dugc phan tich bing cach loc, sau d6 duoc tach
sic ky (MeOH 10% trong DCM, gradien) d tao ra san phdm, 'H NMR (400 MHz,
DMSO-ds) 6 ppm 12,23 (s, 1H), 8,41 (d, J=2,5 Hz, 1H), 7,85 (s, 1H), 7,58 - 7,77 (m,
4H), 7,32 - 7,48 (m, 6H), 7,28 (d, J = 9,1 Hz, 2H), 6,97 (s, 1H), 6,51 (d, J = 2,0 Hz,
1H), 6,12 (s, 1H), 4,11 (s, 2H), 3,32 (s, 3H); MS (ESI) 556.

Hop chét 3-(4-(1H-pyrazol-1-yl)benzyl)-4-clo-6-((4-clophenyl)(hydroxy)(1-
metyl-1H-imidazol-5-yl)metyl)quinolin-2-ol dugc tinh ché bing HPLC (cot Cot
Diacel OD, 250g, 100 % dung méi rira giai metanol, 80mL/phut, budc séng 240nm)
dé thu duoc 2 chit ddng phan dbi anh. Chét ddng phan dbi anh rira giai thi nhét 1a
Vi dy 55B:'H NMR (400 MHz, DMSO-d¢) & ppm 12,13 - 12,33 (m, 1H), 8,40 (s,
1H), 7,85 (s, 1H), 7,68 - 7,76 (m, 3H), 7,65 (s, 1H), 7,38 - 7,45 (m, 4H), 7,32 - 7,37
(m, 1H), 7,28 (d, J = 8,6 Hz, 2H), 6,96 (s, 1H), 6,51 (s, 1H), 6,12 (s, 1H), 4,11 (s,
2H), 3,31 (s, 3H) trong lugng dugc tinh cho C3oH23Ci2NsO2, 556,45; m/z thu dugc
556,2 va chit ddng phan d6i 4nh rira giai thi hai la Vi du 55C: 'H NMR (400 MHz,
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DMSO-dg) 6 ppm 12,18 (br, s,, 1H), 8,40 (d, J = 2,5 Hz, 1H), 7,85 (s, 1H), 7,67 -
7,74 (m, 3H), 7,65 (s, 1H), 7,37 - 7,45 (m, 5H), 7,32 - 7,37 (m, 1H), 7,28 (d, T = 8,6
Hz, 2H), 6,97 (s, 1H), 6,51 (s, 1H), 6,12 (s, 1H), 4,11 (s, 2H), 3,30 (s, 3H), trong
lugng dugce tinh cho C30H23C2Ns02, 556,45; m/z thu dugc 556,2.

Vi du 56: Hop chét (3 -(4-(1H-Pyrazol-1-yl)benzyl)-4-clo-2-metoxy-8-metylquinolin-
6-yl)bis(1-metyl-1H-imidazol-5-yl)metanol

n-Butyllithi (1,6M trong hexan; 0,5mL, 0,718mmol) duoc bd sung timg giot
vao huyén phil chira hop chit 3-(4-(1H-pyrazol-1-yl)benzyl)-6-bromo-4-clo-2-
metoxy-8-metylquinolin (0,29g, 0,653mmol, chét trung gian 19: buéc b) trong THF
khan (4mL) trong khoang thdi gian hon 2 phut & nhiét 6 —78°C. Hdn hop khong
ddng nhét chira hop chét bis(1-metyl-1H-imidazol-5-yl)metanon (0,14g, 0,653mmol,
chit trung gian 39: budc b) trong THF (3mL) dugc bd sung vaodudi dang huyén phi
dic va tiép tuc khudy & nhiét d6 -78°Ctrong khoang thdi gian 5 phut. H5n hop ddng
nhét thu dugc duge 1am 4m dén 0°C va dugc khudy trong khoang thoi gian 10 phut.
Hén hop dugc 1am 4m dén nhiét d6 trong phong va dung dich NH4CI bdo hoa trong
nuée duge bd sung vao, tiép theo 1a EtOAc. H2O dugc bd sung vao va cac 16p duoc
tach ra. Lép nudc dugc chiét lai bing EtOAc va céc dich chiét hitu co két hop dugc
ria béng nuéc mudi, 1am khan trén NaxSOs, duge loc, duge lam bay hoi dén kho.
San phim thé dugc tinh ché bing sic ky (10% MeOH trong CH,Cl; gradien) d tao
ra hop chit néu & d& muc nay. '"H NMR (400 MHz, CDCL) & ppm 7,95 - 8,04 (m,
1H), 7,79 - 7,89 (m, 1H), 7,65 - 7,71 (m, 1H), 7,50 - 7,60 (m, 2H), 7,34 - 7,45 (m,
5H), 7,32 (s, 1H), 6,36 - 6,52 (m, 2H), 4,31 (s, 2H), 4,10 (s, 3H), 3,53 (s, 6H), 2,62 (s,
3H), trong lugng dugc tinh cho C30H23CIN702, 554,05; m/z thu dugc 554,2.
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Vi du 57: Hop chét (4-Clo-2-metoxy-8-metyl-3-(4-(metylsulfonyl)benzyl)quinolin-
6-yl)bis(1-metyl-1 H-imidazol-5-yl)metanolsSucxinat

Isopropyl magie clorua (2M trong THF, 0,37mL, 0,773mmol) dugc bd sung
timg giot vao hdn hop lanh (b& da) chita hgp chét 5-bromo-1-metyl-1H-imidazol
(0,13g, 0,82mmol) trong THF khan (2mL). H6n hop duc thu dugc dugc khudy trong
bé lanh trong khoang thdi gian 10 phit va dung dich chira hop chit (4-clo-2-metoxy-
8-metyl-3-(4-(metylsulfonyl)benzyl)quinolin-6-y1)(1-metyl-1 H-imidazol-5-
yD)metanon (0,27g, 0,468mmol, chit trung gian 40: budc €) va LaCls,2LiCl (0,86mL,
0,515mmol) trong THF khan (2mL) dugc bd sung tir tir vao. Tiép tuc khudy & nhiét
d% 0°Ctrong khoang thoi gian 40 phit va dung dich NH4Cl bdo hoa trong nuée duge
b sung vao. Nudc dugc bd sung vao va hdn hop dugc chiét bing EtOAc (2 14n).
Dich chiét hitu co két hop dugc rira béng nudc mudi, lam khan trén Na;SOq, duge
loc, va 1am bay hoi trong chan khong. Sian phim dugc két tia bing dung méi
axetonitril va dugc loc, rira v6i dung moi axetonitril va dugc 1am kho dé thu duoc
hop chit bazo ty do hop chét néu & & muc nay & dang chit rin mau tring. Hop chit
néu & d& myc nay dugc tao huyén phi trong THF (ImL) va axit sucxinic (1 duong
lwong dwong lugng) dugc bd sung vao. Dung dich ddng nhét trong thu duge dugc
khudy & nhiét d6 trong phong trong khoang thoi 15 phut va dung moi dugc loai bd
dudi 4p sudt gidm dé tao ra hop chét néu & & muc nay.'H NMR (400 MHz, CDCls)
d ppm 8,02 (s, 1H), 7,81 (d, J = 8,6 Hz, 2H), 7,47 (d, J = 8,1 Hz, 2H), 7,28 - 7,38 (m,
3H), 6,36 (s, 2H), 4,35 (s, 2H), 4,02 - 4,14 (m, 3H), 3,50 (s, 6H), 3,01 (s, 3H), 2,60 (s,
3H); trong lugng dugce tinh cho C2sH2sCIN5O4S, 566,08; m/z thu dugc 566,2.

Vidu 58A
Hop chit (3-(4-(1H-Pyrazol-1-yl)benzyl)-4-clo-8-flo-2-metoxyquinolin-6-y1)(1-
metyl-1H-imidazol-5-y1)(6-(triflometyl)pyridin-3-yl)metanol
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n-BuLi (1,6 M trong hexan, 1,45mL) dugc bd sung vao hdn hop bao gdm hop
chét 3-(4-(1H-pyrazol-1-yl)benzyl)-6-bromo-4-clo-8-flo-2-metoxyquinolin va hop
chit 3-(4-(1 H-pyrazol-1-yl)benzyl)-6-bromo-4-clo-2,8-dimetoxyquinolin  (0,82g,
1,781mmol, chét trung gian 41: budc b) va hop chit (1-metyl-1H-imidazol-5-y1)(6-
(triflometyl)pyridin-3-yl)metanon (0,5g, 1,96mmol, chét trung gian 36: budc c) trong
THF khan 20mL) & nhiét d§ -78°C trong khoang thdi gian hon 2 tao ra dung dich
mau hé phach. Tiép tuc khudy & nhiét d6 -78 °C trong khoang thdi gian 10 phat va
phén tmg duoc 1am 4m dn 0 °C tao ra dung dich mau vang nhat. Hon hop dugc
khudy trong khoang thoi gian 40 phut, dung dich NH4Cl béo hoa trong nuée duoc bd
sung vao va hdn hop dugc 1am 4m dén nhiét 46 trong phong. Nudc duge bd sung
vao va céc 16p duge tach ra. Lép nudc duge chiét bing EtOAc. Céc dich chiét hitu
co két hop dugc 1am khan trén Na,SOs, duoc loc, 1am bay hoi trong chan khong va
hén hop thd thu duge duge tach sic ky (DCM/5% MeOH trong EtOAc, gradien) dé
tao ra hop chit néu & d& muc nay 12 hdn hop. Tinh ché thém bing HPLC pha d4o tao
ra hop chit néu & d& muc nay (3-(4-(1H-pyrazol-1-yl)benzyl)-4-clo-8-flo-2-
metoxyquinolin-6-yl)(1-metyl-1 H-imidazol-5-yl)(6-(triflometyl)pyridin-3-
yDmetanol. '"H NMR (400 MHz, CDCl3) & ppm 8,81 (s, 1H), 7,79 - 7,96 (m, 3H),
7,62 - 7,74 (m, 2H), 7,56 (d, J = 8,6 Hz, 2H), 7,35 (d, J = 8,6 Hz, 4H), 6,26 - 6,57 (m,
2H), 4,31 (s, 2H), 4,00 - 4,22 (m, 3H), 3,36 (s, 3H); MS (ESI), 623,2. Hop chit (3-
(4-(1 H-pyrazol-1-yl)benzyl)-4-clo-8-flo-2-metoxyquinolin-6-y1)(1-metyl-1H-
imidazol-5-y1)(6-(triflometyl)pyridin-3-yl)metanol dugc tinh ché bing HPLC (Cot
Diacel OD, isopropylamin 0,2% trong axetonitril, 80mL/phiit, bu6c séng 254nm) dé
thu dugc hai chit ddng phan ddi anh. Chit ddng phan dbi 4nh rira giai thir nhét 1a Vi
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du 58B: 'H NMR (400 MHz, CDCl3) § ppm 8,71 - 8,90 (m, 1H), 7,81 - 8,00 (m, 4H),
7,60 - 7,73 (m, 2H), 7,56 (d, J = 8,6 Hz, 3H), 7,35 (d, J = 8,1 Hz, 3H), 6,24 - 6,52 (m,
1H), 4,31 (s, 2H), 4,13 (s, 3H), 3,39 (s, 3H),623,2 trong lugng dugc tinh.
C31H23CIF4NgO2, 623,0; m/z thu dugc 623,1 va chit ddng phin ddi anh rira giai thu
hai 1a Vi du 58C: 'H NMR (400 MHz, CDCl3) & ppm 8,83 (br, s,, 1H), 7,86 (d, J =
2,5 Hz, 4H), 7,69 (s, 2H), 7,48 - 7,63 (m, 3H), 7,35 (d, J= 8,1 Hz, 3H), 6,43 (s, 1H),
4,32 (s, 2H), 4,13 (s, 3H), 3,42 (br, s,, 3H) trong lugng duoc tinh cho
C31H23CIFsNgO2, 623,0; m/z thu dugc 623,2.

Vidu 59A

Hop chét (3-(4-(1H-Pyrazol-1-yl)benzyl)-4-clo-2,8-dimetoxyquinolin-6-y1)(1-metyl-
1 H-imidazol-5-yl)(6-(triflometyl)pyridin-3-yl)metanol

n-BuLi (1,6M trong hexan, 1,45mL) dugc bd sung vao hdn hgp bao gdm hop
chit 3-(4-(1H-pyrazol-1-yl)benzyl)-6-bromo-4-clo-8-flo-2-metoxyquinolin va hop
chit 3-(4-(1H-pyrazol-1-yl)benzyl)-6-bromo-4-clo-2,8-dimetoxyquinolin ~ (0,82g,
1,78 lmmol, chit trung gian 41: budc b) va hop chit (1-metyl-1H-imidazol-5-y1)(6-
(triflometyl)pyridin-3-yl)metanon (0,5g, 1,96mmol, chat trung gian 36: budc c) trong
THF khan 20mL) & nhigt 6 -78°C trong khoang thoi gian hon 2 phut tao ra dung
dich mau hd phach. Tiép tuc khudy & nhiét d6 -78°C trong khoang thdi gian 10 phut
va phan tmg dugc 1dm 4m dén 0°C tao ra dung dich mau vang nhat. Hon hop dugc
khudy trong khoang thdi gian 40 phut, dung dich NH4CI bdo hoa trong nudc duge bd
sung vao va hon hop dugc 1am 4m dén nhiét d6 trong phong. Nudc duoc bd sung
vao va céc 16p duge tach ra. Lép nude duogce chiét bing EtOAc. Cac dich chiét hitu
co két hop dugc 1am khan trén Na;SOs, dugc loc, 1am bay hoi trong chin khong va
hén hop thd thu dwgc dugc tach sic ky (DCM/5% MeOH trong EtOAc, gradien) dé
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tao ra hop chét néu & d& muc ndy & dang hdn hop. Tinh ché thém bing HPLC pha
d4o tao ra hop chét & trén néu & d& muc nay (3-(4-(1H-pyrazol-1-yl)benzyl)-4-clo-
2,8-dimetoxyquinolin-6-yl)(1-metyl-1H-imidazol-5-y1)(6-(triflometyl)pyridin-3-
yl)metanol. 'H NMR (400 MHz, CDCl;) & ppm 8,84 (d, J = 2,0 Hz, 1H), 7,80 - 7,98
(m, 2H), 7,58 - 7,72 (m, 3H), 7,55 (d, J = 8,6 Hz, 2H), 7,33 (d, J = 8,6 Hz, 3H), 7,05
(s, 1H), 6,42 (s, 2H), 4,31 (s, 2H), 4,04 - 4,20 (m, 3H), 3,95 (s, 3H), 3,37 (s, 3H); MS
(ESI) 635,2.

Hop chit (3-(4-(1H-pyrazol-1-yl)benzyl)-4-clo-2,8-dimetoxyquinolin-6-y1)(1-
metyl-1H-imidazol-5-y1)(6-(triflometyl)pyridin-3-yl)metanol dugc tinh ché bing
HPLC khéng d6i ximg (Cot Diacel OD, isopropylamin 0,2% trong axetonitril,
80mL/phut, buéc séng 254nm) dé thu dugchai chit ddng phan dbi anh. M3i chét
ddng phan di anh dwgc chuyén hoéa thanh mudi sucxinat bing cich bd sung axit
sucxinic (1 duong lugng) vao huyén phi ciia bazo tw do trong THF khan. H3n hop
ddng nhit thu dugc dugc khudy trong khoang thdi gian 15 phut va dung méi dugc
loai bd duéi 4p suat giam d tao ra mudi dudi dang chét rén v6 dinh hinh. Chét ddng
phén dbi anh rira giai thir nhét 13 Vi du 59B: '"H NMR (400 MHz, DMSO-ds) & ppm
12,21 (br, s,, 2H), 8,80 (s, 1H), 8,40 (d, J = 2,5 Hz, 1H), 7,80 - 8,04 (m, 2H), 7,63 -
7,80 (m, 3H), 7,10 - 7,58 (m, 5H), 6,50 (s, 1H), 6,26 (s, 1H), 4,26 (s, 2H), 3,94 - 4,09
(m, 3H), 3,74 - 3,94 (m, 3H), 3,10 - 3,44 (m, 3H), 2,41 (m, 4H), trong lwong duoc
tinh. C32Ha6CIF3NeO3. C4HeOs, 635,04/753,13; m/z thu dugc 635,2 va chit dong
phén dbi anh rira giai thtr hai 13 Vi du 59C:'H NMR (400 MHz, DMSO-ds) & ppm
12,10 - 12,38 (rdng s, 1H), 8,69 - 8,87 (m, 1H), 8,34 - 8,47 (m, 1H), 7,84 - 8,01 (m,
2H), 7,65 - 7,79 (m, 3H), 7,43 - 7,53 (m, 1H), 7,38 (s, 1H), 7,33 (s, 2H), 7,12 - 7,24
(m, 1H), 6,42 - 6,58 (m, 1H), 6,18 - 6,33 (m, 1H), 4,26 (s, 2H), 4,03 (s, 3H), 3,88 (s,
3H), 3,34 (d, J = 9,6 Hz, 3H), 2,41 (m, 4H) trong lugng dugc tinh cho
C32H26CIF3N603,C4HsO4, 635,04/753,13; m/z thu duge 635,2.

Vi du 60A: Hop chét 1-(4-((3-(4-(1H-Pyrazol-1-yl)benzyl)-4-clo-2-metoxyquinolin-
6-yl)(hydroxy)(1-metyl-1H-imidazol-5-yl)metyl)piperidin-1-yl)etanon
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Dung dich chira hop chét 3-(4-(1H-pyrazol-1-yl)benzyl)-6-bromo-4-clo-2-
metoxyquinolin (0,558 g, 1,30mmol; chét trung gian 16) trong THF (13mL) dwoc
khulytrong méi truong khi argon & nhiét do ~-70°C trong khi #-BuLi (2,56M trong
hexan, 0,484mL, 1,24mmol) dugc bd sung timg giot vao trong khoang thdi gian hon
1,5 phit. Sau 2,5 phiit nita, dung dich chira hop chit 1-(4-(1-metyl-1H-imidazol-5-
cacbonyl)piperidin-1-yl)etanon (0,322g, 1,37mmol, chit trung gian 42: budc c) trong
THF (4,5mL) dugc bd sung timg giot vao trong khoang thoi gian hon 2,5 phut, va
hén hgp xAm mau duge khudy trong bé lanh trong khoang thdi gian thém 5 phut. Sau
6, bé d4 kho/axeton dugc 14y ra va phan tmg duoc khudy trong khoang thoi gian 5
phitdudi cac didu kién xung quanh trude khi chuyén dén bé da. Sau khi khudy trong
khoang thoi gian 2,5 gio & nhiét do ~0°C, phan tmg dugc 1am ngudi bing hop chit
dung dich NH4Cl chira nwoc SM (2mL)va 16p hitu co duge 1am khan (Na2SO4), dugc
loc, va duge ¢6 dic. Cin dugc tach sic ky nhanh véi DCM dén 10% MeOH/DCM
gradient dé tao ra hop chit néu & d& muc nay dudi dang bot mau vang nhat. 'H NMR
(400 MHz, CDCls) (hai cu hinh riéng) & ppm 8,17 (br, s, ~0,5H), 8,12 (br, s, ~0,5H),
7,85 (d, J=2,53 Hz, 1H), 7,76 (dd, J= 2,78, 8,84 Hz, 1H), 7,67 (s, 1H), 7,57 (d, J=
8,59 Hz, 2H), 7,44-7,36 (m, 3H), 7,21 (d, J = 5,05 Hz, 1H), 7,10 (s, 1H), 6,43 (d, /=
2,02 Hz, 1H), 4,71 (d, J = 13,14 Hz, ~0,5H), 4,47 - 4,61 (m, ~0,5H), 4,32 (s, 2H),
4,08 (s, 3H), 3,89 (d, J = 13,41 Hz, ~0,5H), 3,69 (d, J = 13,14 Hz, ~0,5H), 3,25 (s,
~1,5H), 3,21 (s, ~1,5H), 3,10 - 3,18 (m, ~0,5H), 2,87 - 3,00 (m, ~0,5H), 2,60 (t, J =
12,13 Hz, ~0,5H), 2,35 - 2,51 (m, ~1,5H), 2,29 (d, J= 13,40 Hz, ~0,5H), 2,21 (d, /=
13,14 Hz, ~0,5H), 2,00 (s, ~1,5H), 1,95 (s, ~1,5H), 1,10 - 1,46 (m, 3H),MS m/e
585,3 [M+H]".

Vi du 60A duoge tinh ché bing HPLC khéng dbi xtng (Chiralpak OD, EtOH 100%)
@ thu dugc 2 chit ddng phan dbi anh. D& chuyén héa chit ddng phan dbi anh thanh
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céc mudi sucxinat ctia ching, chung dwoc hoa tan trong CH3CN, duoc xir ly bang 1,0
duong luong cla axit sucxinic 0,IM trongCH3CN/nudc véi ty 18 95:5 thé tich/thé
tichdé tao ra céc dung dich ddng nhit, dugc déng bing (véi nudc duge bd sung khi
cin d& dam bao sy déng bing hoan toin) va dwgc 1am kho lanh. Chit ddng phan dbi
anh rira giai thir nht 13 Vi du 60Beaxit sucxinic: 'H NMR (400 MHz, MeOH-ds)
(haic4u hinh riéng) 5 ppm 8,22 (d, J= 5,56 Hz, 1H), 8,13 (d, J = 2,53 Hz, 1H), 7,79
(d, J=9,09 Hz, 1H), 7,68 (d, J= 2,02 Hz, 1H), 7,56 - 7,63 (m, 3H), 7,51 (d, J= 9,09
Hz, 1H), 7,32 — 7,40 (m, 3H), 6,49 (m, 1H), 4,62 (d, J= 12,6 Hz, ~0,5H), 4,43 (d, J
= 12,6 Hz, ~0,5H), 4,35 (s, 2H), 4,07 (s, 3H), 4,01 (d, /= 13,4 Hz, ~0,5H), 3,81 (d, J
= 13,4 Hz, ~0,5H), 3,33 (s, ~1,5H), 3,32 (s, ~1,5H), 3,25 (m, ~0,5H), 3,01 (td, J =
13,14, 2,78 Hz, ~0,5H), 2,74 (m, ~0,5H), 2,45 - 2,64 (m, ~1,5H), 2,55 (s, 4H), 2,26
(m, 1H), 2,06 (s, ~1,5H), 2,00 (s, ~1,5H), 1,09 — 1,56 (m, 3H);MS m/e 584,8 [M+H]"
va chat ddng phan d6i anh rira giai the hai 14 Vi du 60Ceaxit sucxinic: 'H NMR (400
MHz, MeOH-ds) (hai c4u hinh riéng) & ppm 8,22 (d, J = 6,06 Hz, 1H), 8,12 (s, 1H),
7,78 (d, J = 8,59 Hz, 1H), 7,67 (d, J = 2,02 Hz, 1H), 7,64 (m, 1H), 7,56 - 7,61 (m,
2H), 7,50 (d, J= 9,09 Hz, 1H), 7,33 - 7,39 (m, 3H), 6,48 (m, 1H), 4,62 (d, J= 13,14
Hz, ~0,5 H), 4,43 (d, J = 13,0 Hz, ~0,5H), 4,32 (s, 2H), 4,06 (s, 3H), 4,00 (d, J =
13,64 Hz, ~0,5H), 3,79 (d, J = 13,64 Hz, ~0,5H), 3,34 (s, ~1,5H), 3,33 (s, ~1,5H),
3,25 (m, ~0,5H), 2,99 (td, J = 2,53, 13,14 Hz, ~0,5H), 2,73 (m, ~0,5H), 2,44 - 2,64
(m, ~1,5H), 2,56 (s, 4H), 2,25 (m, 1H), 2,05 (s, ~1,5H), 1,99 (s, ~1,5H), 1,08 - 1,57
(m, 3H);MS m/e 585,3 [M+H]".

Vi du 61: Hop chit (3-(4-(1H-Pyrazol-1-yl)benzyl)-4-clo-2-metoxyquinolin-6-
yD)bis(1-metyl-1H-1,2,3-triazol-5-yl)metanol

Dung dich chtta hop chit 3-(4-(1H-pyrazol-1-yl)benzyl)-6-bromo-4-clo-2-
metoxyquinolin (0,271 g, 0,632mmol; chit trung gian 16) trong THF (6mL) duoc
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khuytrong moi truong khi argon & nhiét 4§ ~-70°C trong khin-BuLi (1,63M trong
hexan, 0,368mL, 0,6mmol) dugc bd sung timg giot vio bing ng tiém trong khoang
thoi gian hon 1 phut. Sau 2 phit nita, dung dich chtta hop chét bis(1-metyl-1H-1,2,3-
triazol-5-yl)metanon (0,128g, 0,664mmol; chit trung gian 43) trong THF (6mL)
dugc bd sung timg giot vao trong khoang thdi gian hon 2 pht, va phan tmg dugc dé
4m dén nhiét d6 trong phong qua dém khi b d4 kho/axeton 4m din 1én (11 gid). H3n
hop mau vang thu duge duoc lam dimg phan tmg trong mot phin & nhiét d6 0°C
bing dung dich NH4Cl chita nu6c 5M (ImL), va 16p hitu co duge lam khan
(Na2S04), dugc loc, va duge ¢b dic. Cin duge tich sic ky nhanh nap khé6 véi DCM
dén 100% EtOAc gradient d& tao ra hop chét c¢6 tap chit néu & d& muc nay. Sau do,
hop chét nay dugc nghién vun tir ~0,5mL DMSO + ~2mL MeOH & nhiét 36 70°C,
va hdn hop tring duc dwoc d& mat dén nhiét do trong phong, duoc loc, va banh loc
mau tring dugc rira véi MeOH (2 lan x 2mL). Banh loc duoc 1am khé trong khong
khi & nhiét d§ 110°C dé tao ra hop chit néu & d& muc nay & dang bot mau tring.'H
NMR (400 MHz, DMSO-ds) & ppm 8,41 (d, J= 2,53 Hz, 1H), 8,16 (d, J = 2,02 Hz,
1H), 7,96 (s, 1H), 7,90 (d, J= 8,59 Hz, 1H), 7,74 (s, 1H), 7,71 (d, J = 4,55 Hz, 2H),
7,46 (dd, J = 2,27, 8,84 Hz, 1H), 7,36 (d, J = 8,59 Hz, 2H), 7,19 (s, 2H), 6,51 (s,
1H), 4,30 (s, 2H), 4,06 (s, 3H), 3,84 (s, 6H);MS m/e 542,3 [M+H]".

Vi du 62A: Hop chét (4-Clo-2-metoxy-3-(4-(triflometyl)benzyl)quinolin-6-yI)(1-
metyl-1H-imidazol-5-yl)(6-(triflometyl)pyridin-3-yl)metanol

Dung dich chira hgp chit n-BuLi (2,5M trong hexan, 1,85mL, 4,62mmol)
dugc bd sung timg giot bing dng tiém vao dung dich chira hop chét 6-bromo-4-clo-
2-metoxy-3-(4-(triflometyl)benzyl)quinolin (2,00g, 4,65mmol, chét trung gian 47:
budc d) trong THF khan (30mL) trong bé da-axeton kho. Sau 1,5 phit, dung dich
chita hop chit (1-metyl-1H-imidazol-5-yl)(6-(triflometyl)pyridin-3-yl)metanon
(1,26g, 4,92mmol, chit trung gian 36: budc c) trong THF khan (5mL) duoc bd sung
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timg giot vao. HOn hop phan tng duogc khudy trong khoang thdi gian 2 phut trong bé
da-axeton kho, sau d6 binh phan tmg duoc dit vao trong bé nudc da. Sau 10 phit,
hén hop dwoc 1am 4m dn nhiét d6 trong phong va phan tmg dugc 1am dimg phan
tmg v6i dung dich amoni clorua bdo hoa. Hon hop duge phan chia gitta nudc va
DCM. Pha chira nuéc d3 tach ra duge chiét thém bing DCM. Pha hitu co dugc lam
khan (Na2S0s4), dugc loc, va duge c¢b dic dé tao ra hop chit néu & d& muc nay &
dang chit rin mau tring thé. MS m/e 607,2 [M+H]*Vi du 62A dugc loc bing HPLC
khong dbi ximg (ChiralPak AD, 50:50 metanol/etanol) dé tao ra hai chét déng phén
d6i anh, Vi du 62B va Vi du 62C. Chét ddng phan dbi 4nh rira giai thir nhét 14 Vi du
62B:'H NMR (500 MHz, CDCl3) & ppm 8,80 (d, J= 1,8 Hz, 1H), 8,19 (d, /= 2,0 Hz,
1H), 7,94 (s, 1H), 7,85 (dd, J = 8,2, 1,9 Hz, 1H), 7,79 (d, J = 8,5 Hz, 1H), 7,61 (d, J
= 8,5 Hz, 1H), 7,52 (dd, J = 8,8, 2,1 Hz, 1H), 7,47 (d, J= 8,2 Hz, 2H), 7,36 (d, J =
8,1 Hz, 2H), 7,05 (s, 1H), 6,15 (s, 1H), 4,30 (s, 2H), 4,07 (s, 3H), 3,29 (s, 3H),; MS
m/e 607,2 [M+H]*va chit dong phan déi anh rira giai thir hai 13 Vi du 62C: 'H NMR
(500 MHz, CDCl;3) 6 ppm 8,80 (d, /= 1,7 Hz, 1H), 8,19 (d, /= 2,0 Hz, 1H), 7,99 (s,
1H), 7,86 (dd, /= 8,2, 1,8 Hz, 1H), 7,79 (d, /= 8,8 Hz, 1H), 7,61 (d, J= 8,3 Hz, 1H),
7,53 (dd, J= 8,8, 2,1 Hz, 1H), 7,47 (d, J = 8,2 Hz, 2H), 7,37 (d, J = 8,1 Hz, 2H),
7,06 (s, 1H), 6,16 (s, 1H), 4,30 (s, 2H), 4,07 (s, 3H), 3,30 (s, 3H),; MS m/e 607,2
[M+H]*.

Vi du 63A: Hop chét 4-((4-Clo-6-((4-clophenyl)(hydroxy)(1-metyl-1H-imidazol-5-
yDmetyl)-2-metoxyquinolin-3-yl)metyl)benzonitrile TFA

Dung dich chira hop chit n-BuLi (dung dichl,6M trong hexan, 0,32mL,
0,80mmol) dugc bd sung timg giot qua dng tiém vao dung dich chira hop chét 4-((6-
bromo-4-clo-2-metoxyquinolin-3-yl)metyl)benzonitril (310mg, 0,800mmol, chit
trung gian 44: budc d) va hop chit (4-clophenyl)(1-metyl-1H-imidazol-5-yl)metanon
(196mg, 0,800mmol, chit trung gian 1, budc b) trong THF khan (8mL) & nhiét d6 -
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78°C. Hdn hop phan tng dugc khuiy trong khoang thdi gian 30 phut & nhiét do -
78°C va dugc dé 4m dén nhiét d6 trong phong qua dém. Phéan tmg dugc 1am ngudi
bang cach sir dung dung dich NH4Cl bdo hoa trong nudc, tiép theo bing cich bd
sung DCM. Céc 16p duoc tach ra, cac chit hitu co dugc 1am khan (MgSO0s), dugc loc,
va dugc cd dic. HPLC pha dao dé sir dung d8 tinh ché, din dén su phén tach cia hop
chit néu & d& muc nay dudi dang mubi TFA.'H NMR (500 MHz, CDCl3) § ppm
8,37 (s, 1H), 8,02 (d, J= 2,1 Hz, 1H), 7,86 (d, J = 8,7 Hz, 1H), 7,55 — 7,50 (m, 3H),
7,39 - 7,36 (m, 4H), 7,37 (dd, J= 8,5, 3,4 Hz, 4H), 7,29 - 7,27 (m, 2H), 6,63 (s, 1H),
4,34 (s, 2H), 4,08 (s, 3H), 3,61 (s, 3H).
sMS m/e 529,2 [M+H]". Vi du 63A dugc loc bing HPLC khong d6i xtmg (ChiralPak
' AD, 50:50 metanol/etanol) @ tao ra hai chit ddng phan dbi 4nh. Chét ddng phan dbi
anh rira giai thir nhat 1a Vi du 63B: '"H NMR (400 MHz, CDCls) & ppm 8,09 (s, 1H),
8,06 - 8,04 (m, 1H), 7,84 (d, /= 8,8 Hz, 1H), 7,56 - 7,51 (m, 3H), 7,37 (d, /= 9,2 Hz,
4H), 7,29 (d, J = 8,8 Hz, 2H), 6,57 (s, 1H), 4,34 (s, 2H), 4,08 (s, 3H), 3,55 (s,
3H),;MS m/e 529,2 [M+H]* va chit ddng phan d6i 4nh rira giai thir hai 12 Vi du 63C:
TH NMR (400 MHz, MeOH-d4) 5 ppm 8,11 (d, J= 1,9 Hz, 1H), 7,90 (s, 1H), 7,84 (d,
J= 8,8 Hz, 1H), 7,66 (dd, J= 8,8, 2,1 Hz, 1H), 7,61 (d, J = 8,3 Hz, 2H), 7,43 - 7,35
(m, 6H), 6,37 (s, 1H), 4,38 (s, 2H), 4,05 (s, 3H), 3,50 (s, 3H),;MS m/e 529,1 [M+H]".
Vi du 64A: Hop chét (3-(4-(1H-1,2,4-Triazol-1-yl)benzyl)-4-clo-2-metoxyquinolin-
6-yl)(4-clophenyl)(1-metyl-1 H-imidazol-5-yl)metanol

(X O
~ N
Cl N (0] N7\
| <y

Phirc chét isopropyl magie clorua lithiclorua (1,3M trong tetrahydrofuran,
2,0mL, 2,60mmol) dugc bd sung vao dung dich dugc lam mét b%mg nudc da chira
hop chét 5-bromo-1-metyl-1H-imidazol (444mg, 2,76mmol) trong tetrahydrofuran
(12mL). Huyén phit mau tring thu dugc dwoc khudy trong khoang thoi gian 5 phut
sau d6 bé lam mat duge loai bo. Sau 10 phut, huyén phu dugc bb sung timg giot
bing Sng tiém vao hdn hop dugc 1am mat bing nudc da chira hop chét (3-(4-(1H-
1,2,4-triazol-1-yl)benzyl)-4-clo-2-metoxyquinolin-6-y1)(4-clophenyl)metahon
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(772mg, 1,59mmol, chét trung gian 45, budc ) va dung dich phirc chit lantan(IIT)
clorua bis(lithiclorua) (0,6M trong tetrahydrofuran, 5,25mL, 3,16mmol) trong
tetrahydrofuran (15mL). Sau 20 phut,dung dich amoni clorua bdo hda trong nudc
duge bd sung vao (2mL), sau d6 b 1am mat duge loai bd. Hn hop dugc pha lodng
v6i nude (25mL) va etylaxetat (S0mL). Céc 16p duoc tach ra. Lop nude duogc chiét
bang etylaxetat (25mL). C4c 16p hitu co dugc két hop va dung dich duoc két hop
dugc 1am khan béng hop chét natri sulfat. Dung dich da duogc lam khan duoc loc va
phén dich loc dugc hip thu Ién trén 6g silicagel d& tach sic ky cot nhanh nap kho
trén silicagel rira gidi ban d4u véi diclometan100% trong khoang thdi gian 5 phit,
sau d6 nang 1én dén 7% metanol-diclometan trong khoang thdi gian hon 30 phut thu
dugc hop chit néu & d& muc ndy & dang chét rin mau tring.'H NMR (400 MHz,
CDCls) 6 ppm 8,43 (s, 1H), 8,12 (d, /= 2,1 Hz, 1H), 8,06 (s, 1H), 7,79 (d, J= 8,8 Hz,
1H), 7,58-7,50 (m, 3H), 7,41 (d, J = 8,5 Hz, 2H), 7,36 (d, /= 1,1 Hz, 1H), 7,31 (s,
4H), 6,38 (d, J = 1,1 Hz, 1H), 4,33 (s, 2H), 4,12 (s, 1H), 4,08 (s, 3H), 3,38 (s,
3H);MS m/e 571,1 [M+H]+. Hop chit (3-(4-(1H-1,2,4-triazol-1-yl)benzyl)-4-clo-2-
metoxyquinolin-6-yI)(4-clophenyl)(1-metyl-1H-imidazol-5-yl)metanol dugc tinh ché
béng HPLC (c¢t Chiralpak IA, 50 mm x 250 mm, etanol véi trietylamin 0,2% lam
dung méi rira giai, 30mL/phut, budc séng 254nm) dé thu dwgc hai chit ddng phan
d6i anh. Chét ddng phan dbi anh rira giai thir nhét 13 Vi du 64B: 'H NMR (400 MHz,
CDCl3)6 ppm 8,43 (s, 1H), 8,12 (d, /= 2,1 Hz, 1H), 8,06 (s, 1H), 7,78 (d, J= 8,7 Hz,
1H), 7,56-7,50 (m, 3H), 7,41 (d, J = 8,5 Hz, 2H), 7,36 (d, /= 1,1 Hz, 1H), 7,31 (s,
4H), 6,38 (d, J= 1,1 Hz, 1H), 4,33 (s, 2H), 4,08 (s, 3H), 3,38 (s, 3H); MS m/e 571,1
[M+H]+ va chét ddng phan d6i anh rira giai thir hai 1a Vi du 64C: 'H NMR (400
MHz, CDCl3) & ppm 8,43 (s, 1H), 8,12 (d, /= 2,1 Hz, 1H), 8,06 (s, 1H), 7,78 (d, /=
8,7 Hz, 1H), 7,58-7,49 (m, 3H), 7,41 (d, J = 8,6 Hz, 2H), 7,35 (s, 1H), 7,31 (s, 4H),
6,38 (s, 1H), 4,33 (s, 2H), 4,21 (s, 1H), 4,08 (s, 3H), 3,38 (s, 3H);MS m/e 571,1
[M+H]+.

Vidu 65A

Hop chit 3-(4-(1H-Pyrazol-1-yl)benzyl)-6-(hydroxy(1-metyl-1H-imidazol-5-y1)(6-
(triflometyl)pyridin-3-yl)metyl)-8-metylquinolin-2,4-dicacbonitril
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Lo vi soéng dugc nap hop chét (3-(4-(1H-pyrazol-1-yl)benzyl)-2,4-diclo-8-
metylquinolin-6-yl)(1-metyl-1H-imidazol-5-y1)(6-(triflometyl)pyridin-3-yl)metanol
(310mg, 0,497mmol, Vi du 84), Zn(CN). (75,9mg, 0,646mmol), Pd>dbas (46,6mg,
0,0510mmol), byi k&m (6,52mg, 0,0990mmol), va dixyclohexyl(2',4',6'-triisopropyl-
[1,1'-biphenyl]-2-yl)phosphin (X-Phos, 24,5mg, 0,0500mmol). Dimetylaxetamit
(2,6mL) sau d6 dugc bd sung vao va hdn hop dugc lam sach bang nito trong khoang
thoi gian 5 phit va duge dit vao trong khdi nhém duge gia nhiét so bd & nhiét do
120°C trong khoang thoi gian 1,5 gid. Hn hop dugc 1am mat dén nhiét d6 trong
phong va dugc loc qua Celit®, va dugce rira voi EtOAc va cac dung mdi dugc loai bd
du6i 4p suét gidm. Phan tich LCMS cho thiy sur bién dbi khong hoan toan, vi vay
cac phén bb sung cua Zn(CN),Pd2dbas, byi kém, X-Phos, va DMA (cé4c luong nhu
trén) dugc bd sung vao, nito duoc suc qua hdn hop trong khoang thoi gian 5 phit, va
hdn hop dugce gia nhiét tai nhiét do 120°C trong khoang thoi gian 4 gi. Hdn hop
dugce 13m mét dén nhiét do trong phong va dugc loc qua Celit®, va dugc rira véi
EtOAc. Sy phén tach n luc bing sic ky cot nhanh (5% MeOH trong diclometan)
thu dugc hén hop khong tinh khiét. Tinh ché thém bing RP-HPLC (1 dén 99%
axetonitril/nude/ 0,05% TFA), va sau d6 bién dbi thanh bazo trr do (dwoc trung hoa
bing dung dich NaHCO; bdo hoa trong nuéc va dugc chiét bing etylaxetat) va cac
phan hitu co dugc cb dic thu dugce hop chit néu & d& myc nay.MS (ESI) 605,3.

Hop chét 3-(4-(1H-pyrazol-1-yl)benzyl)-6-(hydroxy(1-metyl-1H-imidazol-5-
yD(6-(triflometyl)pyridin-3-yl)metyl)-8-metylquinolin-2,4-dicacbonitril dugc loc
bang HPLC khéng dbi ximg (Chiralcel OD, etanol 100%) dé thu dugc 2 chét ddng
phén d6i anh. Chit ddng phan dbi 4nh rira giai thi nhit 1a Vi du 65B:'H NMR (600
MHz, CDCIl3)d ppm 8,79 (s, 1H), 8,24 (s, 1H), 7,96 (d, J= 8,7 Hz, 1H), 7,88 (d, J =
2,4 Hz, 1H), 7,73-7,58 (m, 5H), 7,49 (d, J = 8,4 Hz, 2H), 7,41 (s, 1H), 6,52-6,38 (m,
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2H), 4,63 (s, 2H), 3,40 (s, 3H), 2,76 (s, 3H); MS m/e 605,2 [M+H]* va chit ddng
phan d6i anh rira giai thtr hai 1a Vi dy 65C:'H NMR (400 MHz, CDCls) & ppm 8,80
(s, 1H), 8,24 (s, 1H), 7,96 (d, J= 8,5 Hz, 1H), 7,88 (d, J=2,3 Hz, 1H), 7,75-7,58 (m,
5H), 7,49 (d, J = 8,3 Hz, 3H), 6,50 (br s, 1H), 6,45 (br s, 1H), 4,64 (s, 2H), 3,41 (s,
3H), 2,76 (s, 3H); MS m/e 605,2 [M+H]".

Vi du 66A

Hop chit 3-(4-(1H-Pyrazol-1-yl)benzyl)-6-((4-xyanophenyl)(hydroxy)(1-metyl—lH-
imidazol-5-yl)metyl)-8-metylquinolin-2,4-dicacbonitril

Lo vi séng dugc nap hop chit (3-(4-(1H-pyrazol-1-yl)benzyl)-2,4-diclo-8-
metylquinolin-6-yl)(4-clophenyl)(1-metyl-1H-imidazol-5-yl)metanol (240mg,
0,408mmol, Vi du 85), Zn(CN)2 (62,2mg, 0,530mmol), Pddbas (38,2mg,
0,0420mmol), bui kém (5,34mg, 0,0820mmol), va dixyclohexyl(2',4',6'-triisopropyl-
[1,1'-biphenyl]-2-yl)phosphin (X-Phos, 20,Img, 0,0410mmol). Dimetylaxetamit
(2,ImL) sau d6 dugc bd sung vao va hén hop duoc lam sach bang khi nito trong
khoang thoi gian 10 phit va duge dit trong khdi nhém duoc gia nhiét so bd & nhiét
d6 120°C trong khoang thoi gian 1,5 gid. Hon hop dugc 1am mét dén nhiét do trong
phong va dugc loc qua Celit®, va duge rira véi EtOAc.Phan tich LCMS thé hién su
bién dbi khéng hoan toan, vi vy céc phin bd sung cuaZn(CN)z,Pd,dbas,bui kém, X-
Phos, va DMA (céc lugng nhu trén) duge bd sung vao, nito duge suc qua hdn hop
trong khoang thoi gian 5 phut, va hdn hgp dugc gia nhiét lai & nhiét @6 120°C trong
khoang thi gian 4 gid. Hon hop dugc lam mét dén nhiét do trong phong va dugc loc
qua Celit®, va dugc rira vi EtOAc. Sy phan tach nd lyc bing séc ky cot nhanh (5%
MeOH trong diclometan) tao ra hn hgp khong tinh khiét. Tinh ché thém bing RP-
HPLC (1 dén 99% axetonitril/nuéc/TFA 0,05%), tiép theo 13 bing sw bién déi thinh
bazo ty do (dwoc trung hoa bing dung dich NaHCO;3 bdo hoa trong nudc va dugc
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chiét bing etylaxetat) va cac phin hitu co duoc cd dicthu duge hop chit néu & dé
muc nay.MS (ESI) 561,3.

Hop chit 3-(4-(1H-pyrazol-1-yl)benzyl)-6-((4-xyanophenyl)(hydroxy)(1-metyl-1H-
imidazol-5-yl)metyl)-8-metylquinolin-2,4-dicacbonitril dwgc tinh ché bing HPLC
khong ddi xtmg (Chiralcel OD, etanol 50%/metanol 50%) d& thu duoc 2 chit ddng
phan déi anh. Chit ddng phin dbi 4nh rira giai thir nhit 1a Vi du 66B:'H NMR (500
MHz, CDCls) 5 ppm 8,19 (d, J= 1,5 Hz, 1H), 7,88 (d, J=2,5 Hz, 1H), 7,66 (dd, J =
11,6, 8,6 Hz, 5H), 7,60 (s, 1H), 7,56 (d, J = 8,5 Hz, 2H), 7,48 (d, J = 8,6 Hz, 2H),
7,32 (s, 1H), 6,45 (t, J= 2,1 Hz, 1H), 6,40 (s, 1H), 4,62 (s, 2H), 3,36 (s, 3H), 2,74 (s,
3H);MS m/e 561,3 [M+H]* va chit ddng phan d6i 4nh rira giai thir hai 1a Vi du 66C
'H NMR (600 MHz, CDCl3) & ppm 8,19 (d, J = 1,6 Hz, 1H), 7,88 (d, J = 2,2 Hz,
1H), 7,70-7,63 (m, 5H), 7,61 (s, 1H), 7,56 (d, J = 8,6 Hz, 2H), 7,49 (d, J = 8,7 Hz,
2H), 7,37 (s, 1H), 6,48-6,40 (m, 2H), 4,63 (s, 2H), 3,37 (s, 3H), 2,75 (s, 3H);MS m/e
561,3 [M+H]".

Vi du 67A: Hop chit (3-(4-(1H—Pyrazol-l-yl)benzyl)-4-clo-2-
(metoxy(metyl)amino)quinolin-6-y1)(1-metyl-1H-imidazol-5-yI)(6-
(triflometyl)pyridin-3-yl)metanol TFA
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Hop chit (3-(4-(1H-pyrazol-1-yl)benzyl)-2,4-dicloquinolin-6-y1)(1-metyl-1H-
imidazol-5-yl)(6-(triflometyl)pyridin-3-yl)metanol (250mg, 0,41mmol, 1 duong
luong, vi du 23, bazo tu do), hop chit N,0-dimetylhydroxylamin hydroclorua
(327mg, 3,28mmol, 10 duong lugng) va dimetylformamit (2mL) dugc bd sung vio
6ng bit kin SmL. Binh phan tmg dugc bit kin va gia nhiét trong bé dau 100°C. Sau
phan img qua dém, binh dugc lam mat va hdn hop trong binh dugc chuyén sang
ph&u tach véi viéc pha lodng bing etylaxetat. Pha hiru co dugc chiét bing dung dich
amoni clorua chira nudcva nude da khir ion. Pha hitu co dugc tach ra, 1am khan trén
magie sulfat, dugc loc va duge 1am bay hoi dén kho dudi 4p suit giam. Nguyén liéu

thd duge tinh ché qua sic ky pha dao bing cach sir dung hop chit axetonitril véi axit
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trifloaxetic 0,05% trong nudc lam dung mdi rira giai dé tao ra raxemic (3-(4-(1H-
pyrazol-1-yl)benzyl)-4-clo-2-(metoxy(metyl)amino)quinolin-6-y1)(1-metyl-1H-
imidazol-5-yl)(6-(triflometyl)pyridin-3-yl)metanol; MS (ESI): trong luong dugc tinh
cho CsHz;CIF3N7O2, 633,19; m/z thu duge 634,3 [M+H]*,'H NMR (600 MHz,
MeOH-d4) 6 ppm 8,79 (d, J= 2,1 Hz, 1H), 8,22 (d, /= 2,0 Hz, 1H), 8,13 — 8,10 (m,
1H), 8,02 (dd, J = 8,3, 2,1 Hz, 1H), 7,99 (d, J= 8,8 Hz, 1H), 7,82 (d, /= 8,3 Hz, 1H),
7,79 (s, 1H),'7,72 (dd, J= 8,8, 2,1 Hz, 1H), 7,67 (d, /= 1,7 Hz, 1H), 7,59 — 7,56 (m,
2H), 7,24 (d, J= 8,7 Hz, 2H), 6,50 — 6,45 (m, 1H), 6,39 (s, 1H), 4,42 (s, 2H), 3,49 (s,
3H), 3,45 (s, 3H), 3,16 (s, 3H). Raxemic (3-(4-(1H-pyrazol-1-yl)benzyl)-4-clo-2-
(metoxy(metyl)amino)quinolin-6-y1)(1-metyl-1H-imidazol-5-y1)(6-
(triflometyl)pyridin-3-yl)metanol dugc tinh ché trén c6t khong dbi xtimg OD (20um,
Diacel) bang dung méi etanol / heptan d& tao ra hai chét ddng phan d6i anh. Chét
ddng phan dbi anh rira giai thir nhit 13 Vi du 67B: MS (ESI): trong luong duge tinh
cho CsHz7CIF3N702, 633,19; m/z thu duge 634,3 [M+H]*. 'H NMR (600 MHz,
MeOH-d4) 6 ppm 8,80 (d, J=2,0 Hz, 1H), 8,23 (d, /= 1,9 Hz, 1H), 8,10 (dd, J=2,5,
0,4 Hz, 1H), 8,01 (dd, J=8,2, 2,0 Hz, 1H), 7,98 (d, /= 8,9 Hz, 1H), 7,81 (d, /= 8,2
Hz, 1H), 7,73 (s, 1H), 7,71 (dd, J= 8,8, 2,1 Hz, 1H), 7,66 (d, /= 1,4 Hz, 1H), 7,59 —
7,54 (m, 2H), 7,25 — 7,20 (m, 2H), 6,46 (dd, J= 2,4, 1,9 Hz, 1H), 6,37 (s, 1H), 4,39
(s, 2H), 3,47 (s, 3H), 3,44 (s, 3H), 3,16 (s, 3H) va chit ddng phan ddi anh rira giai
thir hai 1a Vi du 67C: MS (ESI): trong luvong dugc tinh cho C32Hz7CIF3N7O2, 633,19;
m/z thu duge 634,3 [M+H]*,'H NMR (600 MHz, MeOH-ds) O ppm 8,80 (d, J = 2,0
Hz, 1H), 8,23 (d, /= 2,0 Hz, 1H), 8,12 - 8,09 (m, 1H), 8,01 (dd, /= 8,2, 2,1 Hz, 1H),
7,98 (d, J= 8,8 Hz, 1H), 7,81 (d, J= 8,2 Hz, 1H), 7,73 (s, 1H), 7,71 (dd, J= 8,8, 2,1
Hz, 1H), 7,67 (d, J = 1,5 Hz, 1H), 7,59 — 7,54 (m, 2H), 7,25 — 7,20 (m, 2H), 6,47 (dd,
J=24,1,9 Hz, 1H), 6,37 (s, 1H), 4,40 (s, 2H), 3,47 (s, 3H), 3,44 (s, 3H), 3,16 (s,
3H).

Vi du 68A: Hop chit (3-(4-(1H-Pyrazol-1-yl)benzyl)-2-(azetidin-1-yl)-4-
cloquinolin-6-yl)(1-metyl-1 H-imidazol-5-y1)(6-(triflometyl)pyridin-3-
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Hop chét (3-(4-(1H-Pyrazol-1-yl)benzyl)-2,4-dicloquinolin-6-y1)(1-metyl-1H-
imidazol-5-yl)(6-(triflometyl)pyridin-3-yl)metanol (200mg, 0,33mmol, 1 duong
lugng, Vi du 23, bazo tr do), azetidin (93,7mg, 1,64mmol, 5 duong luong) va
dimetylformamit (2mL) dugc bd sung vao 6ng bit kin SmL. Binh phan tng duoc bit
kin va dugc gia nhiét trong bé dau 100°C. Sau hai ngay, binh dwoc 1am mat va hdn
hop trong binh dugc chuyén sang phéu tich véi viéc pha lodng bing etyl axetat. Pha
hitu co dugc chiét bing dung dich amoni clorua bio hoa trong nudc va nudc duge
khir ion. Pha hitu co dugc tach ra, 1am kho trén magiesulfat, dugc loc va duoc lam
bay hoi dén khd dudi ap suit giam. Nguyén lidu tho duoc tinh ché thong qua sic ky
pha do sit dung hop chit axetonitril véi hop chit amoni hydroxittrong nuéclam
dung méi rira gidi @ tao ra raxemic (3-(4-(1H-pyrazol-1-yl)benzyl)-2-(azetidin-1-
yl)-4-cloquinolin-6-yl)(1-metyl-1H-imidazol-5-y1)(6-(triflometyl)pyridin-3-
yDmetanol. MS (ESI): trong lugng dugc tinh cho Cs3Hz7CIF3N70, 629,19; m/z thu

duge 630,2 [M+H]*,'H NMR (600 MHz, MeOH-ds) & ppm 8,78 (d, J = 2,1 Hz, 1H),

8,15 (d, J= 2,5 Hz, 1H), 8,06 (d, J = 2,1 Hz, 1H), 8,02 (dd, J = 8,2, 2,1 Hz, 1H),
7,97 (s, 1H), 7,84 (d, J = 8,3 Hz, 1H), 7,76 (d, J = 8,8 Hz, 1H), 7,69 (d, J= 1,8 Hz,
1H), 7,65 — 7,62 (m, 2H), 7,57 (dd, J= 8,9, 2,2 Hz, 1H), 7,24 — 7,18 (m, 2H), 6,51 —
6,49 (m, 1H), 6,47 (s, 1H), 4,38 (s, 2H), 4,25 — 4,20 (m, 4H), 3,53 (s, 3H), 2,30 —
221 (m, 2H). Raxemic (3-(4-(1H-pyrazol-1-yl)benzyl)-2-(azetidin-1-yl)-4-
cloquinolin-6-yl)(1-metyl-1H-imidazol-5-y1)(6-(triflometyl)pyridin-3-yl)metanol

dugc tinh ché trén cot chiralcel OD (20um, Diacel) bing hop chét etanol/heptan dé
tao ra hai chit déng phan d6i 4nh. Chit ddng phan d6i anh rira giai thir nhét 1a Vi du
68B: MS (ESI): trong lugng dugc tinh cho Cs3Ha7CIF3N70, 629,19; m/z thu dugc
630,2 [M+H]*,'"H NMR (600 MHz, MeOH-ds) 8 ppm 8,78 (d, J = 2,1 Hz, 1H), 8,12
(dd, J= 2,5, 0,4 Hz, 1H), 8,05 (d, J = 2,1 Hz, 1H), 8,00 (dd, J = 8,2, 2,1 Hz, 1H),
7,84 — 7,78 (m, 1H), 7,76 — 7,70 (m, 2H), 7,69 — 7,66 (m, 1H), 7,64 — 7,58 (m, 2H),
7,56 (dd, J = 8,8, 2,2 Hz, 1H), 7,18 (d, J = 8,7 Hz, 2H), 6,48 (dd, J = 2,4, 1,9 Hz,
1H), 6,35 (d, J= 0,8 Hz, 1H), 4,32 (s, 2H), 4,20 — 4,14 (m, 4H), 3,48 (s, 3H), 2,25 —
2,15 (m, 2H), va chét ddng phan ddi anh rira giai thir hai 13 Vi du 68C: MS (ESD):
trong lugng dugce tinh cho C33sHz7CIF3N7O, 629,19; m/z thu dugce 630,2 [M+H]*,'H
NMR (600 MHz, MeOH-d4) 6 ppm 8,78 (d, J = 2,1 Hz, 1H), 8,15 — 8,11 (m, 1H),
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8,05 (d, J= 2,0 Hz, 1H), 8,00 (dd, J = 8,2, 2,0 Hz, 1H), 7,81 (d, J = 8,3 Hz, 1H),
7,76 —1,70 (m, 2H), 7,68 (d, J = 1,5 Hz, 1H), 7,64 — 7,59 (m, 2H), 7,56 (dd, J= 8,9,
2,2 Hz, 1H), 7,18 (d, J = 8,7 Hz, 2H), 6,48 (dd, J = 2,4, 1,9 Hz, 1H), 6,35 (s, 1H),
4,32 (s, 2H), 4,17 (t, J= 7,6 Hz, 4H), 3,48 (s, 3H), 2,24 — 2,17 (m, 2H).

Vi du 69: Hop chit 3-(4-(1H-Pyrazol-1-yl)benzyl)-6-((4-clophenyl)(hydroxy)(1-
metyl-1H-imidazol-5-yl)metyl)-2-metoxyquinolin-4-cacbonitril

A\
0

Binh d4y tron dugc nap hgp chit (3-(4-(1H-pyrazol-1-yl)benzyl)-4-clo-2-
metoxyquinolin-6-yl)(4-clophenyl)(1-metyl-1 H-imidazol-5-yl)metanol (147mg,
0,257mmol, Vi du 33A), Zn(CN), (36mg, 0,31mmol), Pd,dbas (9,4mg, 0,010mmol),
bot kém nano (4,0mg, 0,062mmol), va hop chit 1,1'- bis(diphenylphosphanyl)
feroxen (dppf, 11,4mg, 0,021mmol). Binh ndy dugc hut chan khoéng va dugc nap lai
bang khi argon (ba chu k). Dimetylaxetamit (0,5mL) sau d6 dugc bd sung vao va
hén hop dugc gia nhiét tai nhiét d6 120°C trong khoang thoi gian 2 ngay. Phén tich
LCMS chi ra sy bién d6i khéng hoan toan, vi viy cac phin bd sung Zn(CN),,Pdadbas,
bot kém nano, va hop chit 1,1'- bis(diphenylphosphanyl) feroxen (cac luong néu trén)
duge bd sung vao, argon dugc suc qua hdn hop trong khodng thoi gian 5 phut, va né
dugc gia nhiét lai & nhiét d§ 120°C trong khoang thdi gian 3 ngay. Hon hop duoc
1am mét dén nhiét d6 trong phong, duoc pha lodng véi EtOAc, va dugc ria lién tiép
béng dung dich NH4OH chitta nude 2M, nudc, va NaCl bio hoa trong nude. Pha hiru
co dugc lam khan (Na2SOs), dugc loc, va duge cd dic. Cin dugc tinh ché bing
HPLC pha déo (30-70% CH3CN-H:0, TFA 0,1%). San phdm dugc chuyén hoa
thanh bazo tu do (dugc trung hoa bing dung dich NaHCO; bdo hoa trong nudc va
dugc chiét bing DCM) va céc dich chiét hitu co duge ¢d dic thu dugc hop chit néu
& @& myc nay."H NMR (400 MHz, CDCl3) & ppm 8,16 (d, J = 1,71 Hz, 1H), 7,87 (d,
J=1,96 Hz, 1H), 7,83 (d, J= 8,80 Hz, 1H), 7,70 (d, /= 1,22 Hz, 1H), 7,58 - 7,63 (m,
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2H), 7,53 - 7,58 (m, 1H), 7,41 - 7,48 (m, 3H), 7,30 - 7,38 (m, 4H), 6,40 - 6,51 (m,
2H), 4,36 (s, 2H), 4,11 (s, 3H), 3,37 - 3,46 (m, 4H); MS m/e 561,0 [M+H]".

Vidu 70A

Hop chét 3-(4-(1H-Pyrazol-1-yl)benzyl)-6-(hydroxy(1-metyl-1 H-imidazol-5-y1)(6-
(triflometyl)pyridin-3-yl)metyl)quinolin-2-cacbonitril

A\
0

Hop chét néu & d& myc nay dugc didu ché sir dung hop chit (3-(4-(1 H-pyrazol-1-
yDbenzyl)-2,4-dicloquinolin-6-yl)(1-metyl-1 H-imidazol-5-y1)(6-(triflometyl)pyridin-
3-yDmetanol (Vi dy 23 bazo ty do) thay cho hgp chét (3-(4-(1H-pyrazol-1-
yDbenzyl)-4-clo-2-metoxyquinolin-6-y1)(4-clophenyl)(1-metyl-1 H-imidazol-5-
yDmethanol str dung quy trinh d3 dugc mé ta Vi du 69 (thodi gian phan tmg 18
giv)."H NMR (400 MHz, CDCl3) & ppm 8,78 (d, J= 1,96 Hz, 1H), 8,13 (d, J = 9,05
Hz, 1H), 7,90 - 7,96 (m, 2H), 7,88 (dd, J = 2,08, 8,19 Hz, 1H), 7,79 (dd, J = 2,08,
8,93 Hz, 1H), 7,61 - 7,74 (m, 5H), 7,30 - 7,41 (m, 3H), 6,47 (t, J = 2,08 Hz, 1H),
6,37 (s, 1H), 4,74 (br, s,, 1H), 4,40 (s, 2H), 3,34 (s, 3H); MS m/e 566,0 [M+H]".

Vi du 70A dugc loc bing HPLC khong dbi xtmg (Chiralpak AD, 100% EtOH) dé
thu dugc 2 chit ddng phan dbi anh. Chét ddng phan dbi anh sau d6 duoc tinh ché
them trén céc ¢t silicagel (0-1% MeOH-DCM) @ thu dugc: Vi du 70B: (chit ddng
phén thir nhat @ rira giai ra khoi cot khong dbi ximg) 'H NMR (400 MHz, CDCls) &
ppm 8,78 (d, J = 2,20 Hz, 1H), 8,14 (d, J = 8,80 Hz, 1H), 7,86 - 7,99 (m, 3H), 7,80
(dd, J= 2,20, 9,05 Hz, 1H), 7,63 - 7,76 (m, 5H), 7,33 - 7,45 (m, 3H), 6,44 - 6,54 (m,
1H), 6,40 (s, 1H), 4,34 - 4,47 (m, 3H), 3,36 (s, 3H);MS m/e 566,2 [M+H]" va Vi du
70C: (chét ddng phan thir hai d& rira giai ra khoi cot khong déi xung) 'H NMR (400
MHz, CDCl3) 8 ppm 8,78 (d, J= 2,20 Hz, 1H), 8,14 (d, J= 8,80 Hz, 1H), 7,86 - 7,96
(m, 3H), 7,80 (dd, J = 2,20, 9,05 Hz, 1H), 7,63 - 7,75 (m, 5H), 7,33 - 7,42 (m, 3H),
6,45 - 6,53 (m, 1H), 6,40 (s, 1H), 4,35 - 4,46 (m, 3H), 3,36 (s, 3H); MS m/e 566,2
[M+H]".
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Vidu 71A
Hop chét 3-(4-(1H-Pyrazol-1-yl)benzyl)-6-((4-clophenyl)(hydroxy)(1-metyl-1H-
imidazol-5-yl)metyl)quinolin-2,4-dicacbonitril

Binh ddy tron dugc nap hop chit (3-(4-(1H-pyrazol-1-yl)benzyl)-2,4-dicloquinolin-
6-yD)(4-clophenyl)(1-metyl-1 H-imidazol-5-yl)metanol (425mg, 0,740mmol, Vi du 11
bazo ty do), Zn(CN)2 (104mg, 0,888mmol), Pd2dbasz (27,1mg, 0,0296mmol), bot
kém nano (11,6mg, 0,178mmol), va 1,1'-bis(diphenylphosphanyl) feroxen (dppf,
32,8mg, 0,0592mmol). Binh dugc hit chan khong va dugc nap lai bing khi argon
(ba chu ky). Dimetylaxetamit (1,5mL) sau d6 dugc bd sung vao va hdn hop dugc gia
nhiét tai nhiét do 120°C trong khoang thdi gian 19 gid. Hon hop duoc 1am maét dén
nhiét d¢ trong phong, dugc pha loing véi EtOAc, va dugc rira lién tiép bing dung
dich NH4OH chtra nuéc 2M va dung dich NaCl bdo hoa trong nudc. Pha hitu co
duoc 1am khan (Na2S04), duge loc, va duge ¢ dic. Cin dugc loc bing HPLC pha
dao (30-70% CH3CN-H:0, 0,1% TFA). San phim dugc chuyén hoa thanh bazo tu
do (dugc trung hoa bing dung dich NaHCOs bdo hda trong nudc va dugc chiét bing
DCM) va cac dich chiét hitu co dugc c6 dicthu dugc hop chét néu & d& muc nay.'H
NMR (400 MHz, CDCls) & ppm 8,41 (d, /= 1,96 Hz, 1H), 8,15 (d, /= 9,05 Hz, 1H),
7,88 (d, J= 2,45 Hz, 1H), 7,79 (dd, J = 1,96, 8,80 Hz, 1H), 7,61 - 7,73 (m, 3H), 7,50
(d, J= 8,56 Hz, 2H), 7,30 - 7,39 (m, 5H), 6,41 - 6,49 (m, 1H), 6,39 (d, J= 0,98 Hz,
1H), 4,55 - 4,68 (m, 3H), 3,39 (s, 3H); MS m/e 556,0 [M+H]".

Vi du 71A dugc loc bing HPLC khéng dbi xtmg (Chiralpak AD, heptan 80%, EtOH
20%) dé thu dugc 2 chit ddng phan dbi anh. Chit ddng phan d6i anh sau d6 duoc
tinh ché thém trén cot silicagel (0-10% MeOH-DCM) d thu dugc hop chit néu
trong Vi du 71B: (chit ddng phan d6i anh thir hai d& rira giai ra khoi cot khong ddi
xing) 'H NMR (400 MHz, CDCls) & ppm 8,42 (d, J = 1,96 Hz, 1H), 8,16 (d, J =
8,80 Hz, 1H), 7,89 (d, J = 2,45 Hz, 1H), 7,81 (dd, J = 1,96, 8,80 Hz, 1H), 7,63 - 7,73
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(m, 3H), 7,51 (d, J = 8,56 Hz, 2H), 7,40 (s, 1H), 7,30 - 7,39 (m, 4H), 6,45 - 6,49 (m,
1H), 6,44 (s, 1H), 4,65 (s, 2H), 4,22 (s, 1H), 3,41 (s, 3H);MS m/e 556,2 [M+H]* va
Vi dy 71C: (chét ddng phan d6i anh thir nht dé rira giai ra khoi c6t khong dbi xtmg).
'H NMR (400 MHz, CDCl3) & ppm 8,42 (d, J= 1,71 Hz, 1H), 8,16 (d, J = 8,80 Hz,
1H), 7,89 (d, J= 2,45 Hz, 1H), 7,81 (dd, J= 1,96, 9,05 Hz, 1H), 7,61 - 7,75 (m, 3H),
7,51 (d, J= 8,80 Hz, 2H), 7,41 (s, 1H), 7,30 - 7,38 (m, 4H), 6,39 - 6,52 (m, 2H), 4,65
(s, 2H), 4,18 (br, s,, 1H), 3,41 (s, 3H); MS m/e 556,2 [M+H]".

Vidu 72A

Hop chit 3-(4-(1H-Pyrazol-1-yl)benzyl)-6-(hydroxy(1-metyl-1H-imidazol-5-y1)(6-
(triflometyl)pyridin-3-yl)metyl)quinolin-2,4-dicacbonitril

Binh d4y tron dugc nap hop chit (3-(4-(1H-pyrazol-1-yl)benzyl)-2,4-dicloquinolin-
6-yl)(1-metyl-1H-imidazol-5-y1)(6-(triflometyl)pyridin-3-yl)metanol (712mg,
1,17mmol, Vi du 23 bazo ty do), Zn(CN)2 (247mg, 2,10mmol), Pd2dbas (107mg,
0,117mmol), bt kém nano (15,3mg, 0,234mmol), va dixyclohexyl(2',4',6'-
triisopropyl-[1,1'-biphenyl]-2-yl)phosphin (X-Phos, 115mg, 0,234mmol). Binh dugc
hut chan khong va dugc nap lai v6i argon (ba chu ky). Dimetylaxetamit (6mL, duge
khir khi bing cach suc khi argon trong khoang thdi gian 30 phut) sau d6 duge bd
sung vao va hdn hop dugc gia nhiét tai nhiét d6 120°C trong khoang thoi gian 3 gio.
Hon hop duge 1am mét dén nhiét d6 trong phong va dugc loc qua Celit®, rira voi
EtOAc. Phén dich loc dugc rira lién tiép bing dung dich NH4sOH chira nuéc 2M,
nudc, va dung dich NaCl bdo hoa trong nudc. Pha hitu co duge 1lam khan (Na2SOs),
dugc loc, va dugce c6 dic. Su phan tach nd luc b?mg séc ky cot nhanh thu duoc hdn
hop gém hop chit néu & & muc nay va dicloquinolin ban diu; hdn hop nay duogc
dua lai vao cac diéu kién phén Ung nhu trén, ngoai trir vi€c st dung 1,3 duong

lugngZn(CN).. Sau céc bude rira sach va tinh ché, cin dugc tinh ché bﬁng sic ky cot
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nhanh (silicagel, CH3CN 50-60% trong [NHsOH chira nuéc ndng dd 2% trong DCM,
pha nuée duge loai bd]) thu dwgc hop chit néu & & muc nay. MS m/e 591,2 [M+H]".
Vi dy 72A duge loc bing HPLC khong d6i xtmg (Chiralpak IC, CO, 70%/iPrOH
30% +isopropylamin 0,2%) dé thu dugc 2 chit ddng phin dbi anh. Chit ddng phan
dbi anh sau d6 dugc tinh ché thém trén cot silicagel duoc bit (0-5% MeOH-DCM) dé
thu dugc hop chit ctia Vi du 72B: (chit ddng phan dbi anh thir nhit d& rira giai ra
khoi cot khong dbi ximg)'H NMR (400 MHz, CDCl) & ppm 8,78 (d, J = 1,96 Hz,
1H), 8,45 (d, J=1,71 Hz, 1H), 8,20 (d, J=9,05 Hz, 1H), 7,95 (dd, /= 1,96, 8,31 Hz,
1H), 7,89 (d, J = 2,45 Hz, 1H), 7,77 (dd, J = 1,96, 9,05 Hz, 1H), 7,62 - 7,74 (m, 4H),
7,50 (d, J = 8,56 Hz, 2H), 7,34 (s, 1H), 6,42 - 6,50 (m, 1H), 6,38 (s, 1H), 5,79 (br, s,,
1H), 4,65 (s, 2H), 3,39 (s, 3H);MS m/e 591,2 [M+H]" va Vi du 72C: (chét ddng
phén dbi anh thtr hai dé rira giai ra khoi cot khong dbi ximg)'H NMR (400 MHz,
CDCl3) 6 ppm 8,79 (d, J= 1,96 Hz, 1H), 8,45 (d, /= 1,96 Hz, 1H), 8,20 (d, /= 8,80
Hz, 1H), 7,96 (dd, J = 1,96, 8,07 Hz, 1H), 7,89 (d, J = 2,45 Hz, 1H), 7,78 (dd, J =
1,96, 9,05 Hz, 1H), 7,62 - 7,74 (m, 4H), 7,50 (d, J = 8,56 Hz, 2H), 7,36 (s, 1H), 6,42
- 6,48 (m, 1H), 6,40 (s, 1H), 5,53 (br, s,, 1H), 4,65 (s, 2H), 3,39 (s, 3H); MS m/e
591,2 [M+H]".

Vidu 73A

Hop chét 3-(4-(1 H-Pyrazol-1-yl)benzyl)-6-(hydroxy(1-metyl-1 H-imidazol-5-y1)(6-
(triflometyl)pyridin-3-yl)metyl)-2-metoxyquinolin-4-cacbonitril

A\
0

Hop chit néu & d& muc ndy dwoc didu ché sir dung hop chit (3-(4-(1H-
pyrazol-1-yl)benzyl)-4-clo-2-metoxyquinolin-6-yl)(1-metyl-1 H-imidazol-5-y1)(6-
(triflometyl)pyridin-3-yl)metanol (Vi du 35A bazo tu do) thay cho hop chét (3-(4-
(1H-pyrazol-1-yl)benzyl)-4-clo-2-metoxyquinolin-6-yl)(4-clophenyl)(1-metyl-1 H-
imidazol-5-yl)methanol, sir dung quy trinh d& dugc mo ta trong Vi du 69 (thoi gian
phan tng 20 gid).'"H NMR (400 MHz, CDCls) & ppm 8,80 (d, /= 1,96 Hz, 1H), 8,19

-219-




19882

(d, J= 1,96 Hz, 1H), 7,94 (dd, J = 1,83, 8,19 Hz, 1H), 7,80 - 7,89 (m, 2H), 7,64 -
7,72 (m, 2H), 7,60 (d, J = 8,56 Hz, 2H), 7,47 - 7,53 (m, 1H), 7,43 (d, J = 8,56 Hz,
2H), 7,36 (s, 1H), 6,39 - 6,46 (m, 2H), 4,91 (br, s,, 1H), 4,36 (s, 2H), 4,11 (s, 3H),
3,39 (s, 3H); MS m/e 596,0 [M+H]".
| Vi du 73A duge tinh ché bang HPLC khong dbi xung (Chiralcel OD, 100%
CH3CN) @ thu dugc 2 chit ddng phin dbi anh. Chit ddng phan dbi anh sau d6 dugc
tinh ché thém trén cft silicagel (0-10% MeOH-DCM). Vi du 73B: (chit déng phan
dbi anh thir nhit dé rira giai ra khoi cot khong déi ximg)'H NMR (400 MHz, CDCls)
8 ppm 8,80 (d, J= 1,71 Hz, 1H), 8,20 (d, J= 1,96 Hz, 1H), 7,93 - 7,99 (m, 1H), 7,82
- 7,90 (m, 2H), 7,66 - 7,74 (m, 2H), 7,57 - 7,64 (m, 2H), 7,52 (dd, J= 1,71, 8,56 Hz,
1H), 7,38 - 7,48 (m, 3H), 6,42 — 6,47 (m, 2H), 4,51 (br, s,, 1H), 4,37 (s, 2H), 4,12 (s,
3H), 3,41 (s, 3H); MS m/e 596,3 [M+H]* va Vi du 73C: (chit ddng phan d6i anh tha
hai d€ rira giai ra khoi cot khong déi ximg)'H NMR (400 MHz, CDCl) & ppm08,81
(d, J= 1,47 Hz, 1H), 8,20 (d, J= 1,96 Hz, 1H), 7,91 - 8,00 (m, 1H), 7,82 - 7,91 (m,
2H), 7,70 (dd, J = 3,30, 5,01 Hz, 2H), 7,58 - 7,64 (m, 2H), 7,50 - 7,57 (m, 1H), 7,40
- 7,50 (m, 3H), 6,47 - 6,55 (m, 1H), 6,43 - 6,47 (m, 1H), 4,37 (s, 2H), 4,12 (s, 3H),
3,86 (s, 1H), 3,42 (s, 3H); MS m/e 596,3 [M+H]".
Vi du 74A
Hop chét 3-(4-(1H-Pyrazol-1-yl)benzyl)-2-(dietylamino)-6-(hydroxy(1-metyl-1H-
imidazol-5-yl)(6-(triflometyl)pyridin-3-yl)metyl)quinolin-4-cacbonitril

Binh d4y tron dugc nap hop chat (3-(4-(1H-pyrazol-1-yl)benzyl)-4-clo-2-
(dietylamino)quinolin-6-yl)(1-metyl-1H-imidazol-5-y1)(6-(triflometyl)pyridin-3-
ylmetanol(165mg, 0,255mmol, Vi du 86), Zn(CN), (15,6mg, 0,133mmol), Pd,dba;
(23,4mg, 0,0255mmol), bot kém nano (3,3mg, 0,051mmol), va dixyclohexyl(2',4',6'-
triisopropyl-[1,1'-biphenyl]-2-yl)phosphin (X-Phos, 14,2mg, 0,0255mmol). Binh nay
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dugc hut chin khéng va dugc nap lai bang argon (ba chu ky). Dimetylaxetamit
(1,0mL) sau d6 dwgc bd sung vao, argon duoc suc qua hdn hop trong khoang thoi
gian 5 phut, va hdn hop duogc gia nhiét tai nhiét 46 120°C trong khoang thdi gian 4
gid. Hn hop dugc 1am mét dén nhiét d6 trong phong, dugc pha lodng véi EtOAc, va
duge loc qua Celit®.Phén dich loc dugce rira lién tiép bing dung dich NH4OH chira
nudc 2M va nira dung dich NaCl bdo hoa trong nudc. Pha hitu co dugc 1am khan
(NazS04), duogce loc, va duge ¢ dic. Can duogce loc b%.ng HPLC pha dao (30-70%
CH3CN-H20, 0,1% TFA). San phim dugc chuyén héa thanh bazo tr do (dugc trung
hoa bing dung dich NaHCO3 bdo hoa trong nudc va dugc chiét bing DCM) va céc
dich chiét hiru co dugc ¢ dic thu dugc hop chét néu & d& muc ndy & dang chit rin
mau vang. 'H NMR (400 MHz, CDCl3) & ppm 8,79 (d, J= 1,96 Hz, 1H), 8,11 (d, J=
1,96 Hz, 1H), 7,94 (dd, J= 1,96, 8,31 Hz, 1H), 7,87 (d, J = 2,45 Hz, 1H), 7,83 (d, J
=9,05 Hz, 1H), 7,63 - 7,70 (m, 2H), 7,56 - 7,63 (m, 2H), 7,47 (dd, J= 1,96, 8,80 Hz,
1H), 7,35 (s, 1H), 7,29 (d, J = 8,56 Hz, 2H), 6,45 (d, J = 0,98 Hz, 1H), 6,42 - 6,44
(m, 1H), 4,87 (br, s,, 1H), 4,42 (s, 2H), 3,39 (s, 3H), 3,33 (q, J = 6,85 Hz, 4H), 1,11
(t, J= 6,97 Hz, 6H); MS m/e 637,3 [M+H]".

Vi du 74A dugc loc bing HPLC khéng dbi xtimg (Chiralcel OD, heptan 80%,
EtOH 20%) dé thu dugc 2 chit ddng phin dbi anh. Chit ddng phan d6i anh sau d6
duogc tinh ché thémtrén cot silicagel (3-8% MeOH-DCM) dé thu dugc Vi dy 74B:
(chdt ddng phan dbi anh thtr nhét d& rira giai ra khoi cot khong dbi ximg)'H NMR
(400 MHz, CDCls) 6 ppm 8,79 (d, J = 2,20 Hz, 1H), 8,12 (d, /= 1,96 Hz, 1H), 7,95
(dd, J= 2,08, 8,19 Hz, 1H), 7,79 - 7,90 (m, 2H), 7,63 - 7,73 (m, 2H), 7,56 - 7,63 (m,
2H), 7,48 (dd, J = 2,20, 8,80 Hz, 1H), 7,37 (s, 1H), 7,30 (d, J= 8,56 Hz, 2H), 6,46 (s,
1H), 6,43 - 6,45 (m, 1H), 4,79 (br, s,, 1H), 4,43 (s, 2H), 3,40 (s, 3H), 3,34 (q, J =
6,85 Hz, 4H), 1,12 (t, J= 7,09 Hz, 6H); MS m/e 637,3 [M+H]" va Vi du 74C: (chit
ddng phan dbi anh thir hai dé rira giai ra khoi cot khong dbi ximg)'H NMR (400
MHz, CDCl3) & ppm 8,79 (d, J= 1,96 Hz, 1H), 8,12 (d, /= 1,96 Hz, 1H), 7,95 (dd, J
= 1,96, 8,31 Hz, 1H), 7,87 (d, J = 2,45 Hz, 1H), 7,84 (d, J = 8,80 Hz, 1H), 7,65 -
7,73 (m, 2H), 7,60 (d, J = 8,56 Hz, 2H), 7,48 (dd, J = 1,96, 8,80 Hz, 1H), 7,38 (s,
1H), 7,28 - 7,35 (m, 2H), 6,46 (s, 1H), 6,40 - 6,45 (m, 1H), 4,72 (br, s,, 1H), 4,43 (s,
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2H), 3,40 (s, 3H), 3,34 (q, /= 7,01 Hz, 4H), 1,12 (t, J= 6,97 Hz, 6H); MS m/e 637,3
[M+H]".

Vidu 75A

Hop chit (3-(4-(1H-Pyrazol-1-yl)benzyl)-4-clo-2-(dietylamino)quinolin-6-y1)(4-
clophenyl)(1-metyl-1 H-imidazol-5-yl)metanol

Hop chit néu & d& muc nay dwoc didu ché st dung hop chit (4-clophenyl)(1-metyl-
1H-imidazol-5-yl)metanon (chét trung gian 1: budc b) thay cho hop chét (1-metyl-
1 H-imidazol-5-yI)(6-(triflometyl)pyridin-3-yl)metanonsir dung quy trinh d3 duoc mod
ta trong Vi dy 86."H NMR (400 MHz, CDCl3) § ppm 8,07 (d, J = 2,20 Hz, 1H), 7,87
(d, J= 1,96 Hz, 1H), 7,81 (d, J= 8,80 Hz, 1H), 7,69 (d, J= 1,71 Hz, 1H), 7,55 - 7,61
(m, 2H), 7,52 (dd, J = 2,20, 8,80 Hz, 1H), 7,44 (s, 1H), 7,29 - 7,35 (m, 4H), 7,24 (d,
J = 8,80 Hz, 2H), 6,47 (d, J= 0,98 Hz, 1H), 6,41 - 6,46 (m, 1H), 4,36 (s, 2H), 3,42
(s, 3H), 3,19 - 3,31 (m, SH), 1,08 (t, J= 6,97 Hz, 6H); MS m/e 611,2 [M+H]*,

Vi du 75Adugc loc biang HPLC khéng dbi xtmg (Chiralpak AD, 50% MeOH, 50%
EtOH) dé thu duogc 2 chit ddng phan dbi anh. Chit ddng phan déi anh rira gidi thu
nhit 12 Vi dy 75B: 'H NMR (400 MHz, CDCl;) & ppm 8,08 (d, J = 2,20 Hz, 1H),
7,88 (d, J= 2,20 Hz, 1H), 7,82 (d, J = 8,80 Hz, 1H), 7,70 (d, J = 1,47 Hz, 1H), 7,58
(d, J= 8,56 Hz, 2H), 7,53 (dd, J = 2,20, 8,80 Hz, 1H), 7,46 (s, 1H), 7,30 - 7,37 (m,
4H), 7,25 (d, J= 8,80 Hz, 2H), 6,49 (d, /= 0,98 Hz, 1H), 6,41 - 6,47 (m, 1H), 4,37 (s,
2H), 3,43 (s, 3H), 3,27 (q, J= 7,01 Hz, 4H), 3,11 - 3,20 (m, 1H), 1,09 (t, /= 7,09 Hz,
6H); MS m/e 611,2 [M+H]" va chit ddng phan dbi anh rira giai thir hai 13 Vi du 75C:
'H NMR (400 MHz, CDCl3) & ppm 8,07 (d, J = 1,22 Hz, 1H), 7,87 (d, J = 2,45 Hz,
1H), 7,82 (d, J = 8,80 Hz, 1H), 7,69 (d, J = 1,47 Hz, 1H), 7,58 (d, J = 8,56 Hz, 2H),
7,49 - 7,55 (m, 1H), 7,29 - 7,36 (m, 4H), 7,21 — 7,26 (m, 3H), 6,49 (s, 1H), 6,39 -
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6,46 (m, 1H), 4,36 (s, 2H), 3,44 (s, 3H), 3,26 (q, /= 7,01 Hz, 4H), 1,09 (t, J = 6,97
Hz, 6H); MS m/e 611,2 [M+H]".

Vidu 76A

Hop chét 3-(4-(1H-Pyrazol-1-yl)benzyl)-6-((4-xyanophenyl)(hydroxy)(1-metyl-1H-

imidazol-5-yl)metyl)-2-metoxyquinolin-4-cacbonitril

Binh d4y tron dugc nap hop chit (3-(4-(1H-pyrazol-1-yl)benzyl)-4-clo-2-
metoxyquinolin-6-yl)(4-clophenyl)(1-metyl-1 H-imidazol-5-yl)metanol(207mg,
0,363mmol, Vi du 33A), Zn(CN), (76,7mg, 0,653mmol), Pdxdbas (49,8mg,
0,0544mmol), bt kém nano (7,1lmg, 0,109mmol), va dixyclohexyl(2',4',6'-
triisopropyl-[1,1'-biphenyl]-2-yl)phosphin (X-Phos, 35,7mg, 0,0726mmol).Binh
dugc hut chan khong va dugc nap lai v6i argon (ba chu ky). Dimetylaxetamit (1,9mL,
dugc khir khi bing cach 1am suc qua argon trong khoang thoi gian 30 phit) sau d6
dugc bd sung vao va hdn hop dugc gia nhiét tai nhiét d6 120°C trong khoang thoi
gian 4 gid. Hon hop dugc 1am mat dén nhiét d6 trong phong va duge loc qua Celit®,
rita v6i EtOAc. Phén dich loc dugc rira lién tiép bing hop chét dung dich NH,OH
chtra nudc 2M, nudc, va dung dich NaCl bio hoa trong nudc. Pha hitu co duge lam
khan (NazS0s), dugc loc, va dugc cd dic. Cin dugc tinh ché b%lng séc ky cft nhanh
(silicagel, 45-60% CH3CN trong [dung dich NH4OH chtta nudc ndng d6 2% trong
DCM, pha chira nuéc duge loai bd]) thu dugc hop chit néu & d& muc nay. 'H NMR
(400 MHz, CDCls) 8 ppm 8,14 (d, J= 2,20 Hz, 1H), 7,86 (d, J = 2,45 Hz, 1H), 7,82
(d, J= 8,80 Hz, 1H), 7,69 (d, J = 1,47 Hz, 1H), 7,63 - 7,68 (m, 2H), 7,58 - 7,62 (m,
2H), 7,56 (s, 1H), 7,49 - 7,55 (m, 2H), 7,43 (d, J= 8,56 Hz, 2H), 7,38 (s, 1H), 6,42 -
6,46 (m, 1H), 6,41 (d, J = 1,22 Hz, 1H), 4,31 - 4,41 (m, 3H), 4,10 (s, 3H), 3,37 (s,
3H); MS m/e 552,3 [M+H]".

Vi du 76A dugc loc bing HPLC khong d6i ximg (Chiralpak AD, 80% CO2/20%
iPrOH + 0,2% isopropylamin) dé thu dugc 2 chit ddng phan d6i anh. D& bién d6i
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chit ddng phan dbi anh thanh céc mudi sucxinat cua ching, chung dugc hoa tan
trong EtOH, c4c dung dich ctia 1,05 duong lugngaxit sucxinictrong EtOH dugc bd
sung vao, va c4c hdn hop dugc c6 dic dé thu dugce hop chit trong Vi du 76Beaxit
sucxinic: (chat dong phan déi anh thtr nhAtdé rira giai ra khoi cot khong d6i ximg)'H
NMR (400 MHz, DMSO-ds) 8 ppm 8,43 (d, J= 2,69 Hz, 1H), 7,98 (d, J= 1,96 Hz,
1H), 7,89 (d, J = 8,80 Hz, 1H), 7,85 (d, J = 8,56 Hz, 2H), 7,75 (d, J = 8,56 Hz, 2H),
7,69 - 7,73 (m, 2H), 7,64 (dd, J= 1,96, 8,80 Hz, 1H), 7,53 (d, /= 8,31 Hz, 2H), 7,38
(d, J = 8,56 Hz, 2H), 7,32 (s, 1H), 6,46 - 6,55 (m, 1H), 6,18 (d, J = 0,98 Hz, 1H),
4,30 (s, 2H), 4,04 (s, 3H), 2,38 (s, 4H) (mdt tin hiéumetyl bi che khuét bdi pic
nuée);MS m/e 552,2 [M+H]*va Vi du 76Ceaxit sucxinic: (chit déng phan dbi anh
thr haidé rira giai ra khoi cot khong ddi xtmg)'H NMR (400 MHz, DMSO-ds) 8 ppm
8,43 (d, J= 2,45 Hz, 1H), 7,98 (d, /= 1,71 Hz, 1H), 7,89 (d, J = 8,80 Hz, 1H), 7,85
(d, J = 8,56 Hz, 2H), 7,75 (d, J = 8,56 Hz, 2H), 7,69 - 7,73 (m, 2H), 7,64 (dd, J =
2,08, 8,93 Hz, 1H), 7,53 (d, J= 8,56 Hz, 2H), 7,38 (d, /= 8,56 Hz, 2H), 7,32 (s, 1H),
6,48 - 6,56 (m, 1H), 6,18 (s, 1H), 4,30 (s, 2H), 4,04 (s, 3H), 2,39 (s, 4H) (mot tin
hiéu metyl bi che khuét bai pic nuéc); MS m/e 552,3 [M+H]".

Vi du 77A: Hop chit (4-Clo-2-metoxy-3-(4-(triflometyl)benzyl)quinolin-6-y1)(2,6-
dimetylpyridin-3-yl)(1-metyl-1H-1,2,3-triazol-5-yl)metanol

THF (35mL) dugc bd sung vao binh chira hgp chét 1-metyl-1H-1,2,3-triazol
(275mg, 3,3 1mmol, dugc diéu ché theo quy trinh trong don sang ché qubc té sb PCT
2008098104) va dung dich khéng mau dugc 1am mét dén nhiét d9 -50°C. Sau d6, »-
butyllithi (2,5M trong hexan, 1,2mL, 3,0mmol) dugc bd sung ting giot vao, tao ra
dung dich nhét c6 mau hoi do-niu d4m. Hon hop dugc khudy trong khoang nhiét d6
tir -20 dén -10°C trong khoang thdi gian 30 phit, sau d6 dung dich THF déng nhét
chta hop chit  (4-clo-2-metoxy-3-(4-(triflometyl)benzyl)quinolin-6-y1)(2,6-

dimetylpyridin-3-yl)metanon (700mg, 1,44mmol trong 4mL THF, chét trung gian 47:

bude f) dugc bd sung vao & nhiét d6 0°C. HOn hop phan ting trd thanh mau niu ddm
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va dugc @& 4m din dén nhiét do trong phong. Hon hop dugc khudy trong khoang
thoi gian 60 phut & nhiét 4§ trong phong, sau d6 dugc lam dimg phan g bing dung
dich NH4CI chtra nuée. Phin chita nude duge chiét bing EtOAc, 3 x 50mL. Cac 16p
hitu co két hop dugc rira béng nudc mudi, 1am khan trén MgSO0Os, duge loc va dugce
cd dic @ tao ra chét dang diu mau vang. Sic ky trén silicagel (1% MeOH-DCM
ting dén 5% MeOH-DCM) tao ra san phim 13 chit rin mau nau nhat. MS m/e 586,1
[M+H]*,'H NMR (500 MHz, CDCl3) & ppm8,13 (d, /= 1,8 Hz, 1H), 7,76 (d, J= 8,8
Hz, 1H), 7,49 (d, J= 8,1 Hz, 2H), 7,37 (d, J= 7,9 Hz, 3H), 6,93 (q, J = 8,1 Hz, 2H),
6,80 (s, 1H), 5,51 (s, 1H), 4,36 — 4,22 (m, 2H), 4,07 (s, 3H), 3,90 (s, 3H), 2,49 (s,
3H), 2,32 (s, 3H). Raxemic(4-clo-2-metoxy-3-(4-(triflometyl)benzyl)quinolin-6-
yD(2,6-dimetylpyridin-3-yl)(1-metyl-1H-1,2,3-triazol-5-yl)metanol duoc tich ra
thanh chit ddng phan d6i anh riéng r& ctia né st dung céc diéu kién sau day:
Chiralcel OD, 20 uM (Diacel) st dung etanol vé6i viéc phéat hién bing budc séng
242nM dé thu dugc chit ddng phan dbi anh rira giai tha nhit Vi du 77B:'H NMR
(500 MHz, CD:Cl,) é ppm 8,09 (d, J =2,2 Hz, 1H), 7,79 (d, J = 8,7 Hz, 1H), 7,51 (d,
J =38,1 Hz, 2H), 7,44 — 7,36 (m, 3H), 6,95 (q, J = 8,1 Hz, 2H), 6,85 (s, 1H), 4,34 (s,
2H), 4,07 (s, 3H), 3,90 (s, 3H), 2,49 (s, 3H), 2,31 (s, 3H); va chit ddng phan dbi anh
rira giai thir hai Vi du 77C: '"H NMR (500 MHz, CD,Cl,) & ppm 8,09 (d, J = 2,2 Hz,
IH), 7,79 (d, J = 8,7 Hz, 1H), 7,51 (d, J = 8,1 Hz, 2H), 7,44 — 7,36 (m, 3H), 6,95 (q,
J =8,1 Hz, 2H), 6,85 (s, 1H), 4,34 (s, 2H), 4,07 (s, 3H), 3,90 (s, 3H), 2,49 (s, 3H),
2,31 (s, 3H).

Vi du 78A: Hop chét 6-((2,6-Dimetylpyridin-3-yl)(hydroxy)(1-metyl-1H-1,2,3-
triazol-5-yl)metyl)-2-metoxy-3-(4-(triflometyl)benzyl)quinolin-4-cacbonitril

Hop  chét (4-Clo-2-metoxy-3-(4-(triflometyl)benzyl)quinolin-6-y1)(2,6-
dimetylpyridin-3-yl)(1-metyl-1H-1,2,3-triazol-5-yl)metanol (250mg, 0,44mmol, Vi
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du 77A), kém xyanua (90mg, 0,77mmol), 2-dixyclohexylphosphino-2',4',6'-
triisopropylbiphenyl (X-phos, 40mg, 0,084mmol), bdt kém (8mg, 0,12mmol),
tris(dibenzylidenaxeton)dipaladi(0), (Pd2(dba)s; 60mg, 0,066mmol) dugc bd sung
vao 1o vi song 16n, sau d6 dimetylaxetamit (7mL, dugc khir khi bing argon) dugc bd
sung vao va lo duoc bit kin va hiit chan khéng. Hn hop dugc gia nhiét dén nhiét do
125°C trong 16p 4o gia nhiét bing nhém. Hon hop duoc 1am mat dén nhiét d6 80°C
va sau d6 dugc loc qua dém Celit® va dugc rira véi EtOAc-MeOH (10:1, thé
tich/thé tich) va Phén dich loc mau niu nhat dugc c6 dic dudi chan khongthu dugc
diu mau vang. Nguyén liéu thé duge tach sic ky truc tiép trén silicagel (DCM 100%
ting dén MeOH-DCM 10%), tao ra san phdm bi nhiém bén véi dimetylaxetamit.
Nguyén liéu ndy dugc tinh ché thém bang RP-HPLC d thu dugc hop chét néu & d&
muyc ndy dudi dang bot mau tréng. MS m/e 559,2[M+H]*'"H NMR (500 MHz,
CDCls) & ppm 8,05 (s, 1H), 7,92 (d, J = 8,8 Hz, 1H), 7,59 (d, J = 8,3 Hz, 1H), 7,53
(d, J= 8,2 Hz, 2H), 7,45 (d, J= 8,2 Hz, 2H), 7,42 — 7,34 (m, 2H), 7,06 (s, 1H), 4,37
(s, 2H), 4,13 (s, 3H), 3,94 (s, 3H), 2,77 (s, 3H), 2,62 (s, 3H). Nguyén liéu raxemic
dugc tach ra thanh cic chit ddng phan ddi anh riéng r& cta ching sir dung céc didu
kién sau: Chiralpack OD, 80% heptan:20% etanol; budc séng & 220nM dé tao ra hai
chit ddng phan ddi anh. Cht ddng phan d6i anh rira giai thtr nhit 1a Vi du 78B va
chit ddng phan dbi anh rira giai thu hai 1a Vi dy 78C.

Vidu 79A

Hop chét (4-Clo-2-metoxy-3-(4-(triflometyl)benzyl)quinolin-6-y1)(2,4-
dimetylthiazol-5-yl)(1-metyl-1H-1,2,3-triazol-5-yl)metanol

THF (15mL) dugc bd sung vao binh chira hop chit 6-bromo-4-clo-2-metoxy-
3-(4~(triflometyl)benzyl)quinolin (500mg, 116mmol, chit trung gian 47: budc d) &
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nhiét d¢ trong phong, tao ra hdn hop ddng nhit khéng mau. Dung dich dwoc 1am mat
dén nhiét d6 -70°C ma vin ddng nhét va sau dén-butyllithuim (2,5M trong hexan,
0,45mL, 1,13mmol) dugc bd sung timg giot vio. Mau sic ctia dung dich trd thanh
mau ndu ddm. Sau 1 phut, (2,4-dimetylthiazol-5-yl)(1-metyl-1H-1,2,3-triazol-5-
yl)metanon (275mg, 1,24mmol trong 2mL THF, chét trung gian 48: budc b) dugc bd
sung vio va mau sic ciia hdn hop chuyén tir mau ndu ddm sang mau hoi xanh dén
mau vang nhat tit ca chi trong vong 1 phut. H3n hop dugc dé 4m dén nhiét d6 0°C
trong khoang thdi gian 45 phut & nhiét d6 ma tai 6 phan tng dugc 1am ngudi bing
dung dich NH4Cl chita nuéc. Hon hop dugc pha lodng thém véi nudc va duoc chiét
bing EtOAc, 3 x 45mL. Céc 16p hitu co két hop dugc rira bing nudc mudi, 1am khan
trén MgSOs, dugc loc va duge cb dic dé thu duocbot mau vang nhat. Chét thd duge
tach sic ky trén silicagel (ban diu sir dung 10% CH3;CN-toluensau d6 chuyén sang
80% CH3CN-DCM) thu dugc hop chét néu & d&& muc nay dudi dang chét rin mau
trdng nhat. MS m/e 574,1 [M+H]*,"H NMR (500 MHz, CDCl;) § ppm 8,14 (d, J =
2,1Hz, 1H), 7,85 (d, J = 8,8 Hz, 1H), 7,56-7,48 (m, 3H), 7,39 (d, J = 8,1 Hz, 2H),
7,21-7,13 (m, 1H), 4,44-4,64 (m, 1H), 4,34 (s, 2H), 4,09 (s, 3H), 3,91 (s, 3H), 2,57 (s,
3H), 2,36 (s, 3H), 2,13 (s, 3H).Vi du 79A duoc tach ra thanh chit ddng phan d6i anh
riéng r& clia né sir dung cic didu kién sau ddy: Chiralpack OD, 80%heptan:
20%etanol; budc séng = 242nM dé tao ra hai chit ddng phan dbi anh. Chéit dong
phan d6i anh rira giai thir nhit 13 Vi du 79B va chét ddng phan d6i anh rira giai thi
hai 1a Vidu 79C.

Vi du 80A: Hop chit (4-Clo-2-metoxy-3-(4-(triflometyl)benzyl)quinolin-6-yl)(1,2-
dimetyl-1H-imidazol-5-yl)(1-metyl-1H-1,2,3-triazol-5-yl)metanol

Quy trinh A
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THF (25mL) dugc bd sung vao binh chtra hop chét 1-metyl-1H-1,2,3-triazol
(400mg, 4,81mmol, dugc diéu ché theo quy trinh trong don séng ché quéc té sb PCT
2008098104) dung dich khong mau dugce 1am mat dén nhiét d6 -50°C. Sau d6, »-
BuLi (2,5M trong hexan, 1,88mL) dugc bd sung timg giot vio, tao ra dung dich hoi
d6-nau ddm. Hon hop duge dé 4m din dén -10°C trong khoang thdi gian hon 30 phut,
sau d6 dung dich chira hop chét (4-clo-2-metoxy-3-(4-(triflometyl)benzyl)quinolin-
6-y1)(1,2-dimetyl-1H-imidazol-5-yl)metanon (750mg, 1,58mmol, chit trung gian 49:
buéc b) trong THF (SmL) duge bd sung vao & nhiét do -10°C. H3n hop phan tng trd
thinh mau ndu dAm va dugc dé 4m din dén nhiét d6 trong phong. Hon hop duoc
khudy trong khoang thoi gian 60 phut & nhiét d6 trong phong, sau d6 dwoc lam dimg
phén tmg bing dung dich NH4Cl chira nuéc. Phin chira nudc dugc chiét bing
EtOAc-THF (~10:2, thé tich/thé tich) 5 x 50mL. Céc 16p hitu co két hop dwoc rira
béng nudc mudi, lam khan trén MgSO04, dugc loc va dugc cb dic dé tao ra bot mau
nau. T4ch sic ky trén silicagel (5%MeOH-DCM ting dén10%MeOH) tao ra hop
chit néu & d& muc ndy & dang chit rin mau vang,MS m/e 557,2 [M+H]",'"H NMR
(500 MHz, CDCls) & 8,23 (d, /= 1,8 Hz, 1H), 7,72 (d, /= 8,7 Hz, 1H), 7,49 (d, /=
11,5 Hz, 2H), 7,38 (d, J = 8,0 Hz, 3H), 7,30 (s, 1H), 7,06 (d, /= 5,9 Hz, 1H), 5,99 (s,
1H), 4,33 — 4,19 (m, 2H), 4,06 (s, 3H), 3,88 (s, 3H), 3,33 (s, 3H), 2,14 (s, 3H).
Nguyén liu raxemic dugc tich ra thanh chit déng phan déi anh riéng r& cia né sir
dung cac diéu kién sau day: cot Chiralpack OD; heptan 80%: etanol 20%; budc séng
= 242 nM d& tao ra hai chit ddong phan d6i anh. Chét ddng phan dbi anh rira giai thir
nhét 12 Vi du 80B va chét ddng phén dbi anh rira giai thi hai 1a Vi du 80C.

Quy trinh B

Dung dich chita hop chit 5-bromo-1,2-dimetyl-1H-imidazol (10,6g,
60,8mmol) trong THF (400mL) dugc lam mat dén nhiét d6 —77°C. Duy tri nhiét 49 <
—70°C, nBuLi (27,7mL, 72,0mmol, 2,5M trong hexan) dugc bd sung vao trong
khoang thdi gian hon 10 phut. Sau 10 phut, dung dich chira hop chét (4-clo-2-
metoxy-3-(4-(triflometyl)benzyl)quinolin-6-yl)(1-metyl-1H-1,2,3-triazol-5-
yl)metanon (20,0g, 43,4mmol, chit trung gian 63) trong THF (290mL) dugc bd sung
vao trong khoang thdi gian hon 10 phut duy tri nhiét 46 <—60°C. Hon hop phan tmg

duoc dé 4m dén nhiét 6 0°C trong khoang thoi gian hon 1 gid va sau d6 dugc lam
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dimg phan tmg bing amoni clorua chita nudc (500mL, 13% trong luong). Céc 16p
thu dugc dugc tich ra va 16p hitu co dugc rira bing nude mubi (400mL). Lop hitu co
dugc 1am khan trén MgSOs, duge loc, va dugc cb dic. Cin dugc thim hit trong
axeton (200mL) va dugc ¢ khudy trong khoang thoi gian 2 gid. Huyén phu thu
dugc dugc loc va dugce rira vdiaxeton (20mL). Sau khi lam khd trong 10 chin khong
& nhiét 4 60°C, hop chét néu & & muc nay thu dugc 1a chét rin mau tring.'H NMR
(400 MHz, CDCl3) 6 ppm 8,24 (d, J= 2,2 Hz, 1H), 7,72 (d, J= 8,7 Hz, 1H), 7,54 —
7,47 (m, 3H), 7,42 — 7,33 (m, 3H), 7,06 (s, 1H), 5,97 (s, 1H), 4,32 — 4,22 (m, 2H),
4,06 (s, 3H), 3,88 (s, 3H), 3,32 (s, 3H), 2,13 (s, 3H); MS m/e 557,1 (M+H).Hop chit
(4-clo-2-metoxy-3-(4-(triflometyl)benzyl)quinolin-6-y1)(1,2-dimetyl-1 H-imidazol-5-
yl)(1-metyl-1H-1,2,3-triazol-5-yl)metanol dugc phan giai thanh chit ddng phan dbi
anh thanh phin cia né bing HPLC khéng d6i xtmg [Chiralcel OD, pha di dong:
85%heptan, 15%etanol]. Sau khi phan giai, chit ddng phan dbi anh riéng r& duoc két
tinh tlr axeton (7,5mL/g) va dugc phén tich bing cich loc sau khi bd sung heptan
(15mL/g). Chit ddng phan dbi anh rira giai thir nhét 13 Vi du 80B: 'H NMR (400
MHz, CDCls) 6 ppm 8,23 (d, /= 2,2 Hz, 1H), 7,72 (d, J = 8,8 Hz, 1H), 7,51 (d, J=
8,2 Hz, 2H), 7,43 — 7,33 (m, 3H), 7,05 (s, 1H), 6,99 (bs, 1H), 6,01 (s, 1H), 4,30 (s,
2H), 4,06 (s, 3H), 3,88 (s, 3H), 3,34 (s, 3H), 2,17 (s, 3H); MS m/e 557,1 (M+H),Chét
ddng phan d6i anh rira giai thi hai 13 Vi du 80C: 'H NMR (500 MHz, CDCl3) § ppm
8,19 (d, /= 2,2 Hz, 1H), 7,74 (d, J = 8,7 Hz, 1H), 7,52 (d, J = 8,2 Hz, 2H), 7,43 —
7,35 (m, 3H), 7,14 (s, 1H), 6,08 (s, 1H), 5,32 (bs, 1H), 4,33 (s, 2H), 4,07 (s, 3H),
3,91 (s, 3H), 3,38 (s, 3H), 2,28 (s, 3H); MS m/e 557,1 (M+H).

Vi du 81A: Hop chit 6-((1,2-Dimetyl-1H-imidazol-5-yl)(hydroxy)(1-metyl-1H-
1,2,3-triazol-5-yl)metyl)-2-metoxy-3-(4-(triflometyl)benzyl)quinolin-4-cacbonitril

Hop chit  (4-Clo-2-metoxy-3-(4-(triflometyl)benzyl)quinolin-6-yl)(1,2-
dimetyl-1H-imidazol-5-yl)(1-metyl-1H-1,2,3-triazol-5-yl)metanol (370mg,
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0,66mmol, Vi du 80A), kém xyanua (147mg, 1,26mmol), X-phos (64,5mg,
0,14mmol), bdt k&m (12mg, 0,19mmol) tris(dibenzylidenaxeton)dipaladi (0),
(Pdx(dba)s, 98mg, 0,11mmol) dugc bd sung vao lg vi séng 16n, sau 46 DMA (8mL,
duoc khir khi bing argon) dugc bd sung vao va lg dugc bit kin va hit chan khong.
Hdn hop dugc gia nhiét dén nhiét d6 125°C trong 16p 4o gia nhiét bing nhém (trong
khoang thoi gian bao 14u?). Hon hop duge loc qua dém Celit® trong khi vin con 4m,
duge rira v&i EtOAc-MeOH (10:1)va dugc ¢6 dic dudi chan khongtao ra diu mau
vang. Nguyén liéu thd dugc loc bing RP-HPLC dé thu dugc hop chét néu & d& muc
ndy & dang chit rin mau tring nhatMS m/e 548,2 [M+H]*,'H NMR (500 MHz,
CDCl3) 6 ppm 8,19 (s, 1H), 7,87 (d, J= 8,7 Hz, 1H), 7,50 (d, J = 8,3 Hz, 2H), 7,42
(d bidu kién, 8,1 Hz, 3H), 7,3-7,4 (m, 1H) 6,41 (s, 1H), 4,41 — 4,26 (m, 2H), 4,10 (s,
3H), 3,90 (s, 3H), 3,64 (s, 3H), 2,58 (s, 3H). Nguyén liéu raxemic dugc tach ra thanh
chdt ddng phan dbi anh riéng & ctia n6 sir dung cac didu kién sau ddy: cot Chiralpak
IASFC (5u), hexan 85%: EtOH 15% (chira EtsN 0,2%) d¢ tao ra hai chit ddng phén
d6i anh. Chit ddng phan ddi anh rira giai thur nhét 1a Vi du 81B va chit ddng phéan
d6i anh rira giai thir hai 1a Vi dy 81C.

Vi du 82: Hop chit (4-clo-2-metoxy-3-(4-(triflometyl)benzyl)quinolin-6-y1)(2,4-
dimetyloxazol-5-yl)(1-metyl-1H-1,2,3-triazol-5-yl)metanol

THF(20mL) dugc bd sung vao binh chira hop chit 1-metyl-1H-1,2,3-triazol
(200mg, 2,41mmol, dugc diéu ché theo quy trinh néu trong don sang ché qubc té sb
PCT 2008098104) va dung dich khéng mau dugc lam mat dén nhiét d6 -40°C. Sau
d6, n-BuLi (2,5M trong hexan, ImL, 2,5mmol) dugc bd sung timg giot vao, tao ra
dung dich nhét ¢6 mau hoi d6-nau dam. Hbn hop duoc khudy & nhiét d6 -30°C trong
khoang thoi gian 35 phiit, sau d6 dung dich THF dong nhét chira hop chit (4-clo-2-
metoxy-3-(4-(triflometyl)benzyl)quinolin-6-yl)(2,4-dimetyloxazol-5-yl)metanon
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(500mg, 1,05mmol, trong 4mL THF, chét trung gian 51: budc b) dugc bd sung vao &
nhiét d6 -20°C. Hn hop phan tmg tré thanh mau niu dam va sau d6 dugc dit trong
bé nudc d4 va duge d& Am din dén nhiét do trong phong. Sau 45 phut, hdn hop duge
1am ngudi bing dung dich NH4CI chtra nudc va duogc chiét bing EtOAc: THF (10:2),
4 x 50mL. Céc 16p hitu co két hop duogc rira bing nuéc mudi, 1am khan trén NazSOs,
duoc loc va duge b dic dé tao ra chét dang diu mau vang. Sic ky trén silicagel (3%
MeOH-DCM ting dén 5% MeOH-DCM) dé tao ra hop chit néu & d& muc ndy &
dang chit rin mau hd phach nhat. MS m/e 558,2 [M+H]",'H NMR (400 MHz,
CDCl3) & ppm 8,15 (d, J= 2,0 Hz, 1H), 7,86 (d, J= 8,8 Hz, 1H), 7,54 — 7,47 (m, 3H),
7,40 (d, J= 8,1 Hz, 2H), 7,14 (s, 1H), 4,35 (s, 2H), 4,10 (s, 3H), 4,03 (s, 1H), 3,92 (s,
3H), 2,40 (s, 3H), 1,54 (s, 3H).

Vi du 83A: Hop chit 1-(4-((3-(4-(1 H-Pyrazol-1-yl)benzyl)-4-clo-2-metoxyquinolin-
6-yD)(hydroxy)(phenyl)metyl)piperidin-1-yl)etanon

Dung dich chtta hgp chit n-BuLi (2,5M trong hexan, 0,208mL, 0,333mmolj
duoc bd sung timg giot bing éng tiém vao dung dich chita hop chét 3-(4-(1H-
pyrazol-1-yl)benzyl)-6-bromo-4-clo-2-metoxyquinolin (150mg, 0,350mmol, chét
trung gian 16) trong THF khan (3,5mL) & nhiét d6 —78°C. Sau 3 phut, dung dich
chita hop chit 1-(4-benzoylpiperidin-1-yl)etanon(80,9mg, 0,350mmol, chét trung
gian 52) trong THF khan (3,5mL) dugc bd sung timg giot vao. 0,5mL bd sung cta
THF khan dugce str dung dé& dinh lugng su chuyén dich ctia phan tmg. Hon hop phan
tng dugc khudy trong khoang thdi gian 5 phut & nhiét d6 —78°C, va binh dugc dit
trong bé da-nuée. Sau 30 phit, nudc (SmL) duge bd sung vao. Hn hop hai pha
dugc 1am 4m dén nhiét 46 trong phong, sau d6 dugc phan chia gita nudc (25mL) va
etylaxetat (40mL). Céc 16p duogc tach ra. Lop hitu co duoc 1am khan bing hop chét

natri sulfat. Dung dich d3 dwoc lam khan duogc loc va phﬁn dich loc dugc cd
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ddc. Can dugc tinh ché bing sic ky cot nhanh (silicagel, ban ddu 50% etylaxetat—
hexan, ning lén 100%etylaxetat) va sau d6 bing HPLC pha dio [ban diu5%
axetonitril-nudc (chira TFA 0,05% thé tich/thé tich), nang 1én dén nudc 5% (chta
0,05% TFA thé tich/thé tich)-axetonitril] dé tao ra hop chét néu & dé muc ndy & dang
chét rén mau tréng, 'H NMR (500 MHz, CDCls)  ppm 8,31-8,25 (m, 1H), 7,85 (d, J
= 2,4 Hz, 1H), 7,80-7,72 (m, 1H), 7,71-7,61 (m, 2H), 7,59-7,47 (m, 4H), 7,39-7,29
(m, 4H), 7,27-7,19 (m, 1H), 6,46-6,40 (m, 1H), 4,76-4,62 (m, 1H), 4,31 (s, 2H),
4,05 (s, 3H), 3,83 (t, J= 16,3 Hz, 1H), 3,17-3,00 (m, 1H), 2,83-2,71 (m, 1H), 2,66—
2,53 (m, 1H), 2,06 (s, 3H), 1,75-1,29 (m, 4H),MS (ESI): trong luong dugc tinh.
C34H33CIN4O3, 580,2; m/z thu dugce 581,2 [M+H]*. Raxemat ndy dugc tich ra bing
HPLC khong d6i xtmg (C6t AD Chiralpak, 250g, 50mm x 21 cm, dung mdi rira giai
etanol, 80mL/phut, buéc séng 240nm) dé thu dwoc hai chit ddng phan dbi anh. Chét
ddng phan dbi anh rira giai thir nhit 13 Vi du 83B:!H NMR (500 MHz, CDCL) &
ppm 8,29 (dd, /= 8,1, 2,1 Hz, 1H), 7,87-7,82 (m, 1H), 7,79-7,72 (m, 1H), 7,71-7,61
(m, 2H), 7,59-7,48 (m, 4H), 7,38-7,29 (m, 4H), 7,26-7,18 (m, 1H), 6,46-6,39 (m,
1H), 4,75-4,61 (m, 1H), 4,31 (s, 2H), 4,05 (s, 3H), 3,81 (t, /= 16,2 Hz, 1H), 3,14—
3,00 (m, 1H), 2,82-2,69 (m, 1H), 2,64-2,51 (m, 1H), 2,03 (s, 3H), 1,76-1,20 (m,
4H),; MS (ESI): trong lugng dugc tinh.C3sH33CIN4O3, 580,2; m/z thu dugc 581,2
[M+H]* va chét ddng phan déi anh rira giai tht hai 1a Vi dy 83C: 'H NMR (500
MHz, CDCl3) & ppm 8,29 (dd, J = 8,1, 2,1 Hz, 1H), 7,85 (d, /= 2,3 Hz, 1H), 7,79~
7,72 (m, 1H), 7,71-7,61 (m, 2H), 7,59-7,48 (m, 4H), 7,38-7,29 (m, 4H), 7,26-7,18
(m, 1H), 6,45-6,40 (m, 1H), 4,75—4,60 (m, 1H), 4,31 (s, 2H), 4,05 (s, 3H), 3,89-3,75
(m, 1H), 3,15-2,98 (m, 1H), 2,82 -2,70 (m, 1H), 2,64-2,49 (m, 1H), 2,04 (s, 3H),
1,75-1,28 (m, 4H); MS (ESI): trong lugng dugc tinh cho C34H33CIN4O3, 580,2; m/z
thu dugc 581,2 [M+H]".

Vidu 84 |

Hop chét (3-(4-(1H-Pyrazol-1-yl)benzyl)-2,4-diclo-8-metylquinolin-6-y1)(1-metyl-
1 H-imidazol-5-yl)(6-(triflometyl)pyridin-3-yl)metanol
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Hdn hop bao gdm hop chit 3-(4-(1 H-pyrazol-1-yl)benzyl)-6-bromo-2,4-diclo-
8-metylquinolin (393mg, 0,880mmol, chit trung gian 19: budc a) va hop chét (1-
metyl-1H-imidazol-5-yl)(6-(triflometyl)pyridin-3-yl)metanon (224mg, 0,880mmol,
chit trung gian 36: budc c) trong THF khan da duoc khit khi(16mL, THF dugc khir
khi bang nito trong khoang thdi gian 1 gid) dugc lam mat dén nhiét do -78°C va n-
BuLi (1,6M trong hexan, 0,5mL, 0,8mmol) dwgc bd sung vao trong khoang thoi gian
hon 1,5phit. Tiép tuc khudy & nhiét d6 -78°Ctrong khoang thdi gian 10 phut va bé
d4 kho duge thay thé bing bé nudc da. Tiép tuc khudy trong khoang thoi gian 1 gid,
sau d6 hdn hgp phan ting dugc 1am ngudi bing dung dich NH4Cl bao hoa trong nude.
EtOAc dugc bd sung vao va cac 16p dugc tach ra va hdn hop chita nuée duge chiét
lai b?mg EtOAc. Céc dich chiét hitu co két hop dugc 1am khan trén MgSO4, dugc loc,
va cac dung méi dugc loai bd dudi &p sudt giam. Tinh ché sir dung sic ky cot nhanh
(5% MeOH trong diclometan) thu dugc hop chit néu & dé muc nay gin nhu tinh
khiét.MS (ESI) 623,2.

Vi du 85: Hop chit (3-(4-(1H-Pyrazol-1-yl)benzyl)-2,4-diclo-8-metylquinolin-6-
yl)(4-clophenyl)(1-metyl-1H-imidazol-5-yl)metanol

Hdn hop bao gdm hop chit 3-(4-(1 H-pyrazol-1-yl)benzyl)-6-bromo-2,4-diclo-
8-metylquinolin (393mg, 0,880mmol, chét trung gian 19: budc a) va hop chét (4-
clophenyl)(1-metyl-1H-imidazol-5-yl)metanon (194mg, 0,880mmol, chit trung gian
1: budc b) trong THF khan d3 dugc khir khi (16mL) dugc 1am mat dén nhiét d6 -
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78°C va n-BuLi (1,6 M trong hexan, 0,5mL, 0,8mmol) dugc b sung vao trong
khoang thdi gian 1,5 phut. Tiép tuc khudy & nhiét d6 -78°Ctrong khoang thdi gian 10
phit va bé axeton d4 khan dugc thay thé bing bé nudc da. Tiép tuc khudy trong
khoang thoi gian 1 gid va hdn hop phin tng dugc 1am ngudi bang hop chit dung
dich NH4Cl béo hoa trong nuée. EtOAc duge bd sung vao va cac 16p dugc tach ra va

hén hop chira nude duge chiét lai bing EtOAc. Cac dich chiét hitu co két hop duoc

lam khan trén MgSOs, duoc loc, va cac dung méi dugce loai bodudi ap sudt gidm.
Tinh ché str dung séc ky c6t nhanh (MeOH 5% trong diclometan) thu dugc hop chét
néu & @& muc niy gin nhu tinh khiét.MS (ESI) 588,2.

Vidu 86

Hop chét (3-(4-(1H-Pyrazol-1-yl)benzyl)-4-clo-2-(dietylamino)quinolin-6-y1)(1-
metyl-1H-imidazol-5-yl)(6-(triflometyl)pyridin-3-yl)metanol

7\

Binh day tron dugc nap hop chét 3-(4-(1 H-pyrazol-1-yl)benzyl)-6-bromo-4-
clo-N,N-dietylquinolin-2-amin (380mg, 0,809mmol, chét trung gian 46) va hop chit
(1-metyl-1H-imidazol-5-y1)(6-(triflometyl)pyridin-3-yl)metanon (206mg,
0,809mmol, chét trung gian 36, budc c) va dwoc hut chin khong va nap lai bdng khi
argon. THF (13,5mL) dugc bd sung vao, va dung dich dugc lam mat trong bé axeton
da khan trong khoang thoi gian 10 phut. »-BuLi (1,6M trong hexan, 0,506mL,
0,809mmol), dugc bd sung timg giot vao bing éng tiém. Hdn hop dwoc khudy &
nhiét do -78°C trong khoing thoi gian 30 phut, sau d6 trong bé nudc da trong
khodng thoi gian 30 phut. Phan tmg dugc lam ngudi bing cach bd sung dung dich
NH4CI béo hoa trong nuéc, duge pha lodng véi nude va duge chiét bang EtOAc (3
14n). Pha hitu co dugc lam khan (Na;SOa), duge loc, va duge cb dic. Cin dugc tinh
ché bing sic ky ct nhanh (silicagel, 50-100% EtOAc-heptan) d& tao ra hop chit néu

& d& muyc ndy 1a bot mau tréng.

-234-



19882

Vidu 87A
Hop chét (4-Clo-2-metoxy-3-(4-(triflometyl)benzyl)quinolin-6-y1)(2,6-
dimetylpyridin-3-yl)(1-metyl-1H-1,2,3-triazol-5-yl)metanamin

Hén hop bao gdbm  hop  chét  (S)-(4-clo-2-metoxy-3-(4-
(triflometyl)benzyl)quinolin-6-y1)(2,6-dimetylpyridin-3-yl)(1-metyl-1H-1,2,3-
triazol-5-yl)metylaxetat (646mg, 1,06mmol, chit trung gian 55) va amoniac trong
MeOH (3,3mL, 23mmol, 7,0 M) trong dng 4p suét bit kin dugc gia nhiét tai nhiét do
65°C trong khodang thoi gian 18 gio, va dugc 6 dic trbng chéan khong. Can dugc tinh
ché béng séc ky cot nhanh (40g cot silicagel, EtOAc 50-100% trong heptan, va
MeOH 5-10% trong CH2Cly) ¢ thu dugc hop chit néu & d& muyc nay & dang diu.'H
NMR (400 MHz, CDCl) 6 8,02 (d, J= 2,02 Hz, 1H), 7,82 (d, /= 9,09 Hz, 1H), 7,51
(d, J = 8,08 Hz, 2H), 7,37 - 7,44 (m, 3H), 7,08 (d, J = 8,08 Hz, 1H), 7,02 (s, 1H),
6,98 (d, J= 8,08 Hz, 1H), 4,34 (s, 2H), 4,09 (s, 3H), 3,94 (s, 3H), 2,56 (s, 3H), 2,30
(s, 3H).

Tinh ché bang HPLC khong d6i ximg (Chiralcel OD, 100% MeOH) tao ra hai
chit ddng phan dbi 4nh tinh khiét. Vi du 87B:'H NMR (400 MHz, CDCl3) & 8,02 (d,
J=2,02 Hz, 1H), 7,82 (d, J=9,09 Hz, 1H), 7,51 (d, J = 8,08 Hz, 2H), 7,37 - 7,44 (m,
3H), 7,07 (d, J= 8,08 Hz, 1H), 7,02 (s, 1H), 6,98 (d, J = 8,08 Hz, 1H), 4,34 (s, 2H),
4,09 (s, 3H), 3,94 (s, 3H), 2,56 (s, 3H), 2,52 (s, 2H), 2,29 (s, 3H); MS m/e 567,2
(M+H) va Vi du 87C:'H NMR (400 MHz, CDCls) O 8,02 (d, J = 2,02 Hz, 1H), 7,82
(d, J= 8,59 Hz, 1H), 7,51 (d, J= 8,08 Hz, 2H), 7,37 - 7,44 (m, 3H), 7,07 (d, J= 8,08
Hz, 1H), 7,02 (s, 1H), 6,98 (d, J = 8,08 Hz, 1H), 4,34 (s, 2H), 4,09 (s, 3H), 3,94 (s,
3H), 2,56 (s, 3H), 2,53 (s, 2H), 2,29 (s, 3H); MS m/e 567,2 (M+H).

Vidu 88A
Hop chit 6-((2,6-Dimetylpyridin-3-yl)(hydroxy)(1-metyl-1H-1,2,3-triazol-5-
yDmetyl)-3-(4-(triflometyl)benzyl)quinolin-2,4-dicacbonitril

-235-



19882

Ong 4p sudt chita hop chét (2,4-diclo-3-(4-(triflometyl)benzyl)quinolin-6-
yD)(2,6-dimetylpyridin-3-yl)(1-metyl-1H-1,2,3-triazol-5-yl)metanol (900mg,
1,57mmol, chat trung gian 56), Pdxdbas (145mg, 0,160mmol), dixyclohexyl(2',4',6'-
triisopropyl-[1,1'-biphenyl]-2-yl)phosphin (X-Phos, 75mg, 0,16mmol), kém xyanua
(98mg, 0,83mmol), va bdt k&m nano (18mg, 0,28mmol) trong N,N-dimetylaxetamit
(11mL) duge 1am sach bing nito trong khoang thoi gian 8 phut, va sau d6 duoc gia
nhiét & nhiét do 94°C trong khoang thdi gian 4 gid. Hon hop duoc & mat dén nhiét
d6 trong phong va dugc loc.Phin dich loc duge cb dic trong chan khong, EtOAc va
dung dich NH4Cl (chira nudc) bdo hoa dugc bd sung vao. L&p hitu co duge tach ra,
va 16p nuéc duge chiét bing EtOAc. Cac 16p hiru co két hop dugc lam khan
(NazSO4), duogc loc, va dugec ¢d dic.Cin dugc loc béng HPLC pha déo
(nudc/axetonitril/ TFA 0,1%) d& thu dugc hop chit néu & d& muc nay 13 mudi
TFA.'H NMR (400 MHz, MeOD-ds) & 8,37 - 8,40 (m, 1H), 8,31 (d, J = 9,09 Hz,
1H), 7,80 - 7,88 (m, 2H), 7,70 (d, /= 8,08 Hz, 1H), 7,66 (d, J = 8,08 Hz, 2H), 7,53 —
7,57 (m, 2H), 7,21 (s, 1H), 4,75 (s, 2H), 4,00 (s, 3H), 2,77 (s, 3H), 2,65 (s, 3H);MS
m/e 554,2 (M+H).

Mubi TFA & trén dugc hoa tan trong diclometan va dugc rira véi dung dich
NaHCO; (chita nuéc) bdo hoa. Lép nude duge chiét bang diclometan. Céc 16p hiru
co két hop dugc 1am khan (Na;S04), dugc loc, ¢d dic, va duge tinh ché béng HPLC
khong dbi xtmg (cot Chiralpak OD-H, heptan 80%/20% EtOH) d& thu dugchai chét
d6ng phén dbi anh tinh khiét.

Vi du 88B: 'H NMR (400 MHz, CDCl3) & 8,40 (s, 1H), 8,20 (d, J = 9,09 Hz, 1H),
7,58 - 7,68 (m, 3H), 7,52 - 7,58 (m, 2H), 6,97 (d, J= 8,08 Hz, 1H), 6,88 (d, J= 7,58
Hz, 1H), 6,80 (s, 1H), 5,17 (br. s., 1H), 4,67 (s, 2H), 3,96 (s, 3H), 2,53 (s, 3H), 2,36
(s, 3H); MS m/e 554,1 (M+H) va Vi du 88C: 'H NMR (400 MHz, CDCls) & 8,40 (d,
J=2,02 Hz, 1H), 8,20 (d, J = 8,59 Hz, 1H), 7,58 - 7,66 (m, 3H), 7,52 - 7,57 (m, 2H),
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6,97 (d, J = 8,08 Hz, 1H), 6,88 (d, J = 8,08 Hz, 1H), 6,81 (s, 1H), 4,96 (br. s., 1H),
4,67 (s, 2H), 3,96 (s, 3H), 2,53 (s, 3H), 2,36 (s, 3H); MS m/e 554,1 (M+H).

Vidu 89

Hop chét tert-Butyl 3-((4-clo-2-etyl-3-(4-(triflometyl)benzyl)quinolin-6-
yD(hydroxy)(1-metyl-1H-1,2,3-triazol-5-yl)metyl)azetidin-1-carboxylat

N,,NNN/
={ OH Cl
(XL TC
WY Oy
F

Dung dich chira hop chit n-BuLi (2,5M trong hexan, 0,746mL, 1,87mmol)
duoc bd sung timg giot bing dng tiém vao dung dich dang khudy cta hop chit 6-
bromo-4-clo-2-etyl-3-(4-(triflometyl)benzyl)quinolin (0,800g, 1,87mmol, chit trung
gian 58: budce c) trong THF khan (18mL) & nhiét 46 —78°C. Sau 5 phut, dung dich
chita hop chit tert-butyl 3-(1-metyl-1H-1,2,3-triazol-5-cacbonyl)azetidin-1-
carboxylat (0,604 g, 2,27mmol, chit trung gian 59: budc b) trong THF khan (5mL)
dugc bd sung timg giot vao bing dng tiém. Sau 5 phit, binh dugc loai bd ra khoi bé
1am mat va dugc dé 4m. Sau 5 phut, binh dugc dit vao trong bé nudc da. Sau 20 phut,
nuéc (20mL) va etylaxetat (100mL) dugc bd sung vao. Cac 16p duge tach ra. Lop
hitu co dugc 1am khan bang hop chét natri sulfat va dung dich di dwoc 1am khan
dugc loc. Celit (5g) dugc bd sung vao phﬁn dich lgc va céac dung méi duge loai bd
bing cach cét quay dé tao ra bot chay tu do. Bot ndy dwoc nap 1én trén cot silicagel.
Su rira gidi ban diu voi dung méi rira gidi etylaxetat 30%-hexan, ning 1én 80%
etylaxetat- hexan tao ra hop chit néu & && muc nay & dang chit rin mau vang. 'H
NMR (500 MHz, CDCl3) & ppm 8,37 (d, J = 2,0 Hz, 1H), 8,00 (d, /= 8,8 Hz, 1H),
1,55 (s, 1H), 7,53 (d, J= 8,1 Hz, 2H), 7,45 - 7,40 (m, 1H), 7,21 (d, J = 8,0 Hz, 2H),
4,50 (s, 2H), 4,26 - 4,20 (m, 1H), 4,05 - 3,99 (m, 1H), 3,97 - 3,90 (m, 1H), 3,71 (s,
3H), 3,67 - 3,60 (m, 1H), 3,54 - 3,46 (m, 1H), 2,97 - 2,89 (m, 2H), 1,39 (s, 9H), 1,33
- 1,28 (m, 3H), 1,71 - 1,63 (m, 1H); MS (ESI): trong lugng dugc tinh cho
C31H33CIF3N503, 615,2; m/z thu dugc 616,0 [M+H]".
Vidu 90A
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Hop chét 1-(3-((4-Clo-2-etyl-3-(4~(triflometyl)benzyl)quinolin-6-yI)(hydroxy)(1-

metyl-1H-1,2,3-triazol-5-yl)metyl)azetidin-1-yl)etanon

N
N” N—
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Axit trifloaxetic (0,442mL, 5,78mmol) dugc bd sung timg giot bing dng tiém
vao dung dich dang khudy dugc 1am mat bing d4 chtra hop chit tert-butyl 3-((4-clo-
2-etyl-3-(4-(triflometyl)benzyl)quinolin-6-yl)(hydroxy)(1-metyl-1 H-1,2,3-triazol-5-
yDmetyl)azetidin-1-carboxylat (0,356 g, 0,578mmol, Vi du 89) trong diclometan
(2,9mL). Sau 20 phut, binh dugc loai bo khéi bé 1am mét va dugc dé 4m dén nhiét do
trong phong. Sau 18 gi¢, diclometan (15mL) va dung dich natri bicacbonatbdo hoa
trong nuéc (10mL) dugc bd sung vao theo trinh tw. Hon hop hai pha dugc khudy
trong khoang thdi gian 10 phit. Hon hop duge phan chia gitta nuéc (10mL) va
diclometan (10mL). Céc 16p dugc tach ra. Lép hitu co dugc 1am khan bing hop chét
natri sulfat. Dung dich di dugc lam khan dugce loc va phﬁn dich loc dugc ¢d dicthu
dugcecin ddu. Cin duge hoa tan trong diclometan (5,8mL). Trietylamin (0,401mL,
2,89mmol) va anhydrit axetic (0,218mL, 2,31mmol) 14n luot dugc bd sung vao va
dung dich dugc gia nhiét dén nhiét d6 46°C. Sau 2 gi0, phan tng dugc lam mat dén
nhiét 4 trong phong. Diclometan (50mL) va dung dich natri bicacbonat bdo hoa
trong nu6clin lugt duge bd sung vao. Hon hop hai pha dugc khudy trong khoang
thoi gian 10 phuat. Cac 16p dugc tach ra. Lop hitu co duge 1am khan trén natri sulfat
va dung dich dd dugc 1am khan duge loc. Celit (4g) duoc bd sung vao phén dich loc
va cac dung mdi dugce loai bo béng cach cit quay dé tao rabdt chay tu do. Botduoc
tai 1én trén cot silicagel. Sy rira gii ban dAu véi diclometan, nang 1én 10% metanol-
diclometan tao ra hop chit néu & & muc niay & dang chit rin mau tring. 'H NMR
(500 MHz, CDCl3, hdn hop 3:1 ctia cac ddng phan quay amit, * chi ddng phan quay
phu) 3 ppm 8,44 (d, /= 2,0 Hz, 1H), 8,39* (d, /= 2,1 Hz, 1H), 8,03 — 7,97 (m, 1H),
7,57 - 7,50 (m, 3H), 7,48 — 7,42 (m, 1H), 7,24 — 7,18 (m, 2H), 6,42 (s, 1H), 5,48* (s,
1H), 4,56 — 4,46 (m, 2H), 4,43 — 4,36* (m, 1H), 4,36 — 4,31* (m, 1H), 4,26 — 4,19 (m,
1H), 4,19 — 4,13 (m, 1H), 4,07 — 3,99 (m, 1H), 3,81 — 3,62 (m, 4H), 3,61 — 3,46 (m,
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1H), 2,97 — 2,90 (m, 2H), 1,81* (s, 3H), 1,58 (s, 3H), 1,35 — 1,26 (m, 3H); MS (ESI):
trong lugng dugc tinh cho C2sH27CIF3N50,, 557,2; m/z thu duge 558,0 [M+H]".

Hop chét 1-(3-((4-clo-2-etyl-3-(4-(triflometyl)benzyl)quinolin-6-
yD(hydroxy)(1-metyl-1H-1,2,3-triazol-5-yl)metyl)azetidin-1-yl)etanon  dugc  loc
bang SFC khong dbi xung [cot Chiracel OD-H, 5 pm, 250mm x 20mm, pha di dong:
cacbon dioxit 60%, etanol40% (chira diisopropylamin 0,3%)] dé thu duoc hai chét
ddng phan d6i anh. Chit ddng phan déi anh rira giai thi nhit 1a Vi du 90B: 'H NMR
(500 MHz, CDCl3, hdn hop 1,5:1 clia cac chit dong phén quay amit, * chi chit ddng
phén quay phuy) § ppm 8,41 (d, J= 2,0 Hz, 1H), 8,37* (d, J=2,0 Hz, 1H), 8,01 (d, J
= 8,8 Hz, 1H), 7,59 (s, 1H), 7,53 (d, /= 8,1 Hz, 2H), 7,51* (d, J= 8,0 Hz, 2H), 7,47
- 7,42 (m, 1H), 7,21 (d, J = 7,9 Hz, 2H), 7,18* (d, J = 7,9 Hz, 2H), 5,66 (s, 1H),
5,22* (s, 1H), 4,50 (s, 2H), 4,48* (s, 2H), 4,42 - 4,35* (m, 1H), 4,34 - 4,28* (m, 1H),
4,23 - 4,08 (m, 3H), 4,04 - 3,98* (m, 1H), 3,81 - 3,67 (m, 4H), 3,63 - 3,48 (m, 1H),
2,98 - 2,88 (m, 2H), 1,83 (s, 3H), 1,76* (s, 3H), 1,34 - 1,26 (m, 3H); MS (ESI): trong
lugng dugc tinh cho C2sH27CIF3Ns0,, 557,2; m/z thu dugc 558,2 [M+H]* va chét
ddng phan dbi anh rira giai thir hai 1a Vi du 90C: 'H NMR (500 MHz, CDCls, hdn
hop 1,5:1 clia cic chit ddng phan quay amit, * chi chit ddng phan quay phu) & ppm
8,42 (d, J=2,0 Hz, 1H), 8,38* (d, /= 2,1 Hz, 1H), 8,03 - 7,98 (m, 1H), 7,58 (s, 1H),
7,53 (d, J= 8,1 Hz, 2H), 7,51* (d, J=7,9 Hz, 2H), 7,48 - 7,43 (m, 1H), 7,21 (d, J=
8,0 Hz, 2H), 7,18* (d, J = 8,0 Hz, 2H), 5,95 (s, 1H), 5,51* (s, 1H), 4,50 (s, 2H),
4,48* (s, 2H), 4,41 - 4,36* (m, 1H), 4,35 - 4,31* (m, 1H), 4,22 - 4,10 (m, 3H), 4,04 -
3,99* (m, 1H), 3,80 - 3,67 (m, 4H), 3,62 - 3,56* (m, 1H), 3,56 - 3,49 (m, 1H), 2,93
(p biu kién, J = 7,5 Hz, 2H), 1,83 (s, 3H), 1,75* (s, 3H), 1,33 - 1,27 (m, 3H); MS
(ESI): trong lugng dugc tinh cho CasH27CIF3NsO2, 557,2; m/z thu dugc 558,2
[M+H]*.

Vidu91A
Hop chit (4-Clo-2-etyl-3-(4-(triflometyl)benzyl)quinolin-6-y1)(1-metyl-1H-1,2,3-
triazol-5-yl)(1-(metylsulfonyl)azetidin-3-yl)metanol

-239-



19882

N
N* N—

={ OH Cl
X
S5 0 Nig F F
F

Axit trifloaxetic (0,511mL, 6,67mmol) dugc bd sung timg giot bing ng tiém
vao dung dich dang khudy dwoc 1am m4t bing d4 chira hop chét tert-butyl 3-((4-clo-
2-etyl-3-(4-(triflometyl)benzyl)quinolin-6-yl)(hydroxy)(1-metyl-1H-1,2,3-triazol-5-
yDmetyl)azetidin-1-carboxylat (0,411 g, 0,667mmol, Vi du 89) trong diclometan
(3,3mL). Sau 20 phit, binh dugc loai bo ra khoi bé 1am mat va duge dé 4m dén nhiét
do trong phong. Sau 18 gio, diclometan (15mL) va dung dich natri bicacbonat bio
hoa trong nuéc (10mL) 14n luot duge b sung vao. Hon hop hai pha dugc khudy
trong khoang thdi gian 10 phut. Hon hop dwogc phén chia gitta nu6ce (10mL) va
diclometan (10mL). Cac 16p dugc téch ra. Lép hitu co dugc 1am khan bing hop chit
natri sulfat. Dung dich di dugc lam khan dugc loc va phén dich loc dugc ¢6 dacthu
dugc chit rin mau tréng nhat. Chét rin duoc hoa tan trongdiclometan khan (6,1mL).
Dung dich thu dugc duge lam mét trong bé nuéc da. Trietylamin (0,257mL,
1,85mmol) va metansulfonyl clorua (0,072mL, 0,924mmol) 14n luot dugc bd sung
vao. Sau 25 phut, diclometan (50mL) va nuéc (25mL) duge bd sung vao. Céc 16p
dugc tach ra. Lop nuéc duge chiét bing diclometan (15mL). Céc 16p hitu co duoc
két hop va dung dich dugc két hop dugc 1am khan bing hop chét natri sulfat. Dung
dich dd dugc 1am khan dugc loc. Celit (5g) duoc bd sung vaoPhan dich loc va cac
dung méi dugc loai bd b.'?mg cach cit quay dé tao rabot chay ty do. Botduoc tai 1én
tréncdt silicagel. Rira giai ban diu véi diclometan, sau d6 nang 1én 7% metanol-
diclometan tao ra hgp chit néu & d& muc nay & dang chit rin mau tring, chét rin nay
khong tinh khiét. Sy tinh ché thém bing rp-HPLC (H2O/axetonitril/TFA), tiép theo
bang sy phén chia gitta diclometan va dung dich natri bicacbonat bdo hoa trong nudc
¢ trung hoa mudi amoni bét ky tao ra hop chét néu & d& muyc nay & dang chit rin
mau tréng. '"H NMR (400 MHz, CDCls) § ppm 8,38 (d, J= 2,0 Hz, 1H), 8,02 (d, J=
8,8 Hz, 1H), 7,54 (d, J= 8,1 Hz, 2H), 7,49 (s, 1H), 7,44 — 7,40 (m, 1H), 7,21 (d, J=
8,0 Hz, 2H), 5,25 (s, 1H), 4,51 (s, 2H), 4,27 — 4,08 (m, 3H), 3,72 (s, 3H), 3,63 — 3,51
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(m, 2H), 2,99 - 2,87 (m, 5H), 1,35 — 1,27 (m, 3H); MS (ESI): trong lugng dugc tinh
cho C27H27CIF3N5038S, 593,1; m/z thu dwuge 594,0 [M+H]+.

Hop chét (4-Clo-2-etyl-3-(4-(triflometyl)benzyl)quinolin-6-y1)(1-metyl-1 H-
1,2,3-triazol-5-y1)(1-(metylsulfonyl)azetidin-3-yl)metanol dugc tinh ché bing SFC
khong dbi xung (cot Chiralpak AD-H, 5pm, 250mm x 20mm, pha di dong: cacbon
dioxit 75%, isopropanol 25%) d& thu dugc hai chit ddng phan dbi anh. Chét déng
phén d8i anh rira giai thi nhét 1a Vi dl,i 91B: 'H NMR (400 MHz, CDCl3) § ppm 8,36
(d, J= 2,0 Hz, 1H), 8,03 (d, J= 8,8 Hz, 1H), 7,57 (s, 1H), 7,54 (d, J = 8,0 Hz, 2H),
7,41 (dd, J= 8,8, 2,1 Hz, 1H), 7,21 (d, J= 7,9 Hz, 2H), 4,51 (s, 2H), 4,28 - 4,22 (m,
1H), 4,17 - 4,09 (m, 2H), 3,90 (s, 1H), 3,73 (s, 3H), 3,67 - 3,54 (m, 2H), 2,98 - 2,90
(m, 2H), 2,89 (s, 3H), 1,34 - 1,28 (m, 3H); MS (ESI): trong lugng duoc tinh cho
C27Hz7CIF3N5038S, 593,1; m/z thu dugce 594,0 [M+H]* va chit déng phan d6i anh ria
giai thir hai 1a Vi dy 91C: 'H NMR (400 MHz, CDCl3) § ppm 8,36 (d, J = 2,0 Hz,
1H), 8,03 (d, J= 8,8 Hz, 1H), 7,59 (s, 1H), 7,54 (d, J = 8,0 Hz, 2H), 7,43 - 7,39 (m,
1H), 7,21 (d, J = 8,0 Hz, 2H), 4,51 (s, 2H), 4,30 - 4,23 (m, 1H), 4,15 - 4,07 (m, 2H),
3,73 (s, 3H), 3,69 - 3,55 (m, 3H), 2,99 - 2,90 (m, 2H), 2,89 (s, 3H), 1,33 - 1,28 (m,
3H); MS (ESI): trong lugng dugc tinh cho C27H27CIF3N503S, 593,1; m/z thu duoc
594,0 [M+H]*.

Vidu 92A
Hop chit (2-(Azetidin-1-yl)-4-clo-3-(4-(triflometyl)benzyl)quinolin-6-y1)(1-metyl-
1H-imidazol-5-yl)(6-(triflometyl)pyridin-3-yl)metanol

NP N—

=(_o-H ¢

X A
FsC ’N/ NZON CF
3 ‘:I 3

Hop  chét (2,4-diclo-3-(4-(triflometyl)benzyl)quinolin-6-y1)(1-metyl-1H-
imidazol-5-y1)(6-(triflometyl)pyridin-3-yl)metanol (2,50g, 4,09mmol, chit trung
gian 60), azetidin (0,83mL, 12,3mmol) va dimetylformamit (30mL) dugc bd sung
vao 6ng bit kin 75mL. Binh phan tmg dugc bit kin va dugc gia nhiét trong bé dau
100°C. Sau khi gia nhiét qua dém, binh duoc 1am mét va hdn hop trong binh dugc
chuyén sang phéu tach véi viéc pha lodng bing etyl axetat. Pha hiru co dugc chiét

béng dung dich nudc bdo hoa amoni clorua va nudc duge khir ion. Pha hitu co dugc
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tach ra, 1am khan trén magiesulfat, dugc loc va duge 1am bay hoi dén kho dudi ap
sudt giam. Sic ky trén silicagel (diclometan ting dn 10% ((amoniac 2M trong
metanol) trong diclometan)) tao ra hop chit néu & d& muc nay. MS (ESI): trong
luong dugc tinh cho C31H24CIFsNsO, 631,16; m/z thu duge 632,5 [M+H]*.'"H NMR
(600 MHz, Cloform-d) 4 8,81 (d, /= 2,2 Hz, 1H), 8,05 (d, J= 2,1 Hz, 1H), 7,87 (dd,
J =383, 2,2 Hz, 1H), 7,70 (d, /= 8,8 Hz, 1H), 7,60 (d, J= 8,3 Hz, 1H), 7,52 (d, J =
8,0 Hz, 2H), 7,46 (dd, J= 8,8, 2,2 Hz, 1H), 7,21 (d, J= 8,0 Hz, 2H), 7,09 (d, /= 1,1
Hz, 1H), 6,19 (d, /= 1,1 Hz, 1H), 4,32 (s, 2H), 4,13 (t, J= 7,7 Hz, 4H), 3,31 (s, 3H),
2,29 - 2,20 (m, 2H).

Raxemic  (2-(azetidin-1-yl)-4-clo-3-(4-(triflometyl)benzyl)quinolin-6-yl)(1-
metyl-1H-imidazol-5-yl)(6-(triflometyl)pyridin-3-yl)metanol duoc tinh ché qua SFC
khong d6i ximg (pha tinh: CHIRALPAK AD-H5pum 250x20mm, Pha di dong:
60%COz, 40%hdn hop ctia MeOH/iPrOH 50/50 thé tich/thé tich) d& tao ra hai chit
ddng phan dbi anh: Vi du 92B: MS (ESI): trong lugng dugc tinh cho C3;Ha4CIF6NsO,
631,16; m/z thu dugc 632,5 [M+H]*'H NMR (400 MHz, Cloform-d) § 8,79 (d, J =
2,1 Hz, 1H), 8,05 (d, /= 2,1 Hz, 1H), 7,86 (dd, J= 8,2, 2,2 Hz, 1H), 7,69 (d, J = 8,8
Hz, 1H), 7,61 (d, J= 8,2 Hz, 1H), 7,52 (d, /= 8,1 Hz, 2H), 7,46 (dd, J = 8,8, 2,1 Hz,
1H), 7,20 (d, J = 8,0 Hz, 2H), 7,08 (s, 1H), 6,18 (s, 1H), 4,31 (s, 2H), 4,13 (t, /= 17,6
Hz, 4H), 3,31 (s, 3H), 2,24 (p, J= 7,5 Hz, 2H), va Vi du 92C: MS (ESI): trong lugng
duogc tinh cho C31H24ClIFsN50, 631,16; m/z thu dugce 632,5 [M+H]*.'"H NMR (400
MHz, Cloform-d) 6 8,79 (d, J= 2,4 Hz, 1H), 8,05 (d, /= 2,1 Hz, 1H), 7,86 (dd, J=
8,2,2,2 Hz, 1H), 7,69 (d, J = 8,8 Hz, 1H), 7,61 (dd, /= 8,2, 0,8 Hz, 1H), 7,52 (d, /=
8,1 Hz, 2H), 7,46 (dd, J = 8,8, 2,2 Hz, 1H), 7,20 (d, J = 7,9 Hz, 2H), 7,08 (s, 1H),
6,18 (d, /= 1,2 Hz, 1H), 4,31 (s, 2H), 4,13 (t, J = 7,6 Hz, 4H), 3,30 (s, 3H), 2,24 (p,
J=1,5Hz, 2H). ‘

Vidu 93 ,
Hop chat (4-Clo-2-metoxy-3-(4-(triflometyl)benzyl)quinolin-6-yl)bis(1,2-dimetyl-
1H-imidazol-5-yl)metanol

N oH Cl
\N77_/

Y%
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n-BuLi (2,66 M trong hexan, 0,963mL, 2,56mmol) dugc bd sung timg giot
vio huyén phi dugc khudy chita 5-bromo-1,2-dimetyl-1H-imidazol (470mg,
2,68mmol) trong THF (7mL) ¢ nhiét d§ ~-70 °C trong mdi trudng khi argon. Sau khi
khudy thém trong khoang thoi gian 7 phit, huyén phu dic duge xir Iy timg giot trong
khoang thdi gian hon 5 phit bing dung dich chira hop chét metyl 4-clo-2-metoxy-3-
(4-(triflometyl)benzyl)quinolin-6-carboxylat (500mg, 1,22mmol, Chét trung gian 64)
trong THF (6mL). Phan g dugc khudy trong bé d4 kho/axeton trong khoang thoi
gian thém 10 phut, sau d6 duoc loai bd khoi bé lanh va dugc khqu trong khoang
thoi gian 6 phit, sau d6 dugc khudy trong bé d4 trong khoang thoi gian 2 phut, sau
d6 dugc 1am dimg phan g bang SM NHCl (0,77mL, 3,85mmol) d& thu dugc dung
dich mau vang. Phan ing dugc 1am khan (Na2SO4), dugc loc, va duge ¢ dic, va cin
duge tinh ché bang sic ky c6t nhanh silic oxit (MeOH 0-10%/DCM) d tao ra hop
chit néu & d& myc nay."H NMR (400 MHz, CDCL) & 8,21 (d, J= 1,97 Hz 1H), 7,68
(d, J = 8,59 Hz, 1H), 7,52 (d, J = 8,08 Hz, 2H), 7,37 - 7,44 (m, 3H), 6,19 (s, 2H),
4,90 (br s, 1H), 4,33 (s, 2H), 4,06 (s, 3H), 3,41 (s, 6H), 2,30 (s, 6H); MS m/e 570,2
(M+H).
Vidu 94A
Hop chit (4-Clo-2-metoxy-3-((6-(triflometyl)pyridin-3-yl)metyl)quinolin-6-y1)(1-
metyl-1H-imidazol-5-yl)(6-(triflometyl)pyridin-3-yl)metanol

Dung dich chia hop chit n-BuLi (2,5M trong hexan, 2,75mL, 6,88mmol)
dugc bd sung timg giot bang dng tiém vao dung dich chira hop chét 6-bromo-4-clo-
2-metoxy-3-((6-(triflometyl)pyridin-3-yl)metyl)quinolon (3,00g, 6,95mmol, Chéit
trung gian 65: buéc c) trong THF khan (35mL) trong bé d4-axeton khé. Sau 1,5pht,
dung dich chita hop chit I1-metyl-1H-imidazol-5-y1)(6-(triflometyl)pyridin-3-
yl)metanon (1,69g, 6,61mmol, Chét trung gian 36: budc c) trong THF khan (25mL)
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dugc bd sung timg giot vao bing dng tiém. Thém 10mL THF duoc sit dung d& hoan
thanh viéc bd sung dinh lugng. Hon hop phan vmg duge khudy trong khoang thoi
gian 7 phut trong bé da -axeton kho, sau dé dugc didt trong bé d4-nudc. Sau 10 phut,
bé da-nude duge loai bé va hdn hop duge dé 4m dén nhiét do méi truong. Phan tng
dugc lam ngudi béng dung dich amoni clorua chita nuéc bio hoa va hdn hop duoc
phén chia giira nuéc va DCM. Céc 16p duge tach ra va pha nuéc dugc chiét thém
bﬁng DCM. Pha hitu co duge 1am khan (Na2S0s), dugce loc, va duge c¢d dic dén khé.
San phim thé dugc tinh ché bing sic ky cot nhanh (silicagel, 0-5% MeOH-DCM) d&
tao ra hgp chit néu & d&& muc nay.'H NMR (400 MHz, CDCLs) § 8,81 (d, J= 2,1 Hz,
1H), 8,71 (d, /= 2,1 Hz, 1H), 8,17 (d, J = 2,1 Hz, 1H), 7,88 (ddd, J = 8,3, 2,4, 0,9
Hz, 1H), 7,81 (d, J= 8,8 Hz, 1H), 7,76 (ddd, J = 8,2, 2,2, 1,0 Hz, 1H), 7,62 (dd, J =
8,2,0,9 Hz, 1H), 7,58 — 7,54 (m, 2H), 7,17 - 7,15 (m, 1H), 6,71 (s, 1H), 6,22 (d, J =
1,2 Hz, 1H), 4,34 (s, 2H), 4,08 (s, 3H), 3,32 (s, 3H).MS m/e 608,0 (M+H).

Vi du 94A duoc tinh ché bing SFC khdéng d6i ximg (ChiralPak AD, 75:25
COy/etanol) @€ tao ra hai chit ddng phan déi anh tinh khiét. Chit ddng phan dbi anh
rita giai tht nhét 1a Vi du 94B:'H NMR (400 MHz, CDCl;) & 8,80 (d, J = 2,2 Hz,
1H), 8,72 — 8,70 (m, 1H), 8,17 - 8,15 (m, 1H), 7,91 — 7,88 (m, 1H), 7,81 (dd, /= 8,7,
0,6 Hz, 1H), 7,78 — 7,73 (m, 1H), 7,65 (dd, J= 8,3, 0,8 Hz, 1H), 7,58 — 7,54 (m, 2H),
7,25 (s, 1H), 6,29 (d, J= 1,2 Hz, 1H), 5,71 (s, 1H), 4,34 (s, 2H), 4,08 (s, 3H), 3,34 (s,
3H).MS m/e 608,1 (M+H) va chit ddng phin dbi anh rira giai ther hai 13 Vi dy
94C:'H NMR (500 MHz, CDCl) & 8,80 (d, /= 2,3 Hz, 1H), 8,72 (d, J= 2,0 Hz, 1H),
8,15 (d, J=2,1 Hz, 1H), 7,91 - 7,88 (m, 1H), 7,82 (d, /= 8,6 Hz, 1H), 7,77 - 7,74 (m,
1H), 7,65 (d, J= 8,3 Hz, 1H), 7,58 - 7,54 (m, 2H), 7,29 (s, 1H), 6,33 (s, 1H), 5,22 (s,
1H), 4,34 (s, 2H), 4,08 (s, 3H), 3,35 (s, 3H).MS m/e 608,1 (M+H).

Vidu 95

Hop chét (4-Clo-2-metoxy-3-(4-(triflometyl)benzyl)quinolin-6-y1)(4-clophenyl)(1-
metyl-1H-imidazol-5-yl)metanol
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Dung dich chira hop chit n-BuLi (2,5 M trong hexan, 4,6mL, 11,5mmol) dugc bd
sung timg giot bing dng tiém vio dung dich chua hop chét 6-bromo-4-clo-2-metoxy-
3-(4-(triflometyl)benzyl)quinolin (5,0 g, 11,6mmol, Chét trung gian 47: budc d)
trong THF khan (58mL) trong bé d4-axeton khd. Sau 1 phut, dung dich chira hop
chit (4-clophenyl)(1-metyl-1H-imidazol-5-yl)metanon (2,6g, 11,6mmol, Chét trung
gian 1: budc b) trong THF khan (58mL) dugc b sung timg giot qua dng tiém vao.
Thém 10mL THF dugc st dung dé hoan thanh sy b sung dinh lugng. H3n hop phan
ing duoc khudy trong khoang thoi gian 5 phiit trong bé d4-axeton khosau d6 dugc
dit trong bé da-nude. Sau 10 phut, b& da-nuéc duge loai bé va hdn hop dugc dé 4m
dén nhiét 6 mdi trudng. Phan tmg dugc lam ngudi bing hop chit dung dich amoni
clorua chira nudcbdo hoa va hén hop duge phan chia gitta nudc va DCM. Cac 16p
duge tach ra va pha nudc duge chiét thém béng DCM. Pha hitu co dugc lam khan
(Na2S04), duge loc, va duge ¢ dic. San phim thd dugc tinh ché bing sic ky cot
nhanh (silicagel, 0-3% MeOH-DCM) d¢ tao ra hop chét néu & d&& muc nay.'H NMR
(400 MHz, CDCl) 6 8,12 (d, J=2,1 Hz, 1H), 7,77 (d, J= 8,7 Hz, 1H), 7,53 (dd, J=
8,8, 2,1 Hz, 1H), 7,51 - 7,47 (m, 2H), 7,40 - 7,36 (m, 2H), 7,28 - 7,32 (m, 4H), 7,23 -
7,21 (m, 1H), 6,29 (d, J = 1,2 Hz, 1H), 5,06 (s, 1H), 4,32 (s, 2H), 4,07 (s, 2H), 3,33
(s, 3H).MS m/e 572,0 (M+H),

Vidu 96

Hop chét 6-((4-xyanophenyl)(hydroxy)(1-metyl-1 H-imidazol-5-yl)metyl)-2-metoxy-
3-(4-(triflometyl)benzyl)quinolin-4-cacbonitril

-245-



19882

Hop chét (4-clo-2-metoxy-3-(4-(triflometyl)benzyl)quinolin-6-y1)(4-
clophenyl)(1-metyl-1H-imidazol-5-yl)metanol(2,8 g, 4,9mmol, Vi du 95), kém
xyanua (1,7 g, 9,9mmol), bui k&m (82,6mg, 1,3mmol), X-Phos (457,8mg, 1,0mmol),
va Pdy(dba)s (457mg, 0,5mmol) dugc cho vao binh day tron. Binh dugc hit chan
khéng va dugc nap lai véi nito. Dimetylaxetamit (34mL) dugc phun argon va dugc
bd sung vio hdn hop. Argon dugc syc vao hdn hop phin tmg trong khoang thoi gian
1 phut, sau d6 binh dugc bit kin va dugc dit dudi ép suat nito duong. H8n hop phan
ung duoc khqu va dugc gia nhiét ¢ nhiét d§ 120°C qua dém. Hon hop duoc dé mat
dén nhiét d6 moi trudng, dugc loc qua Celit®, va dugc rira véi DCM du. Phén dich
loc dugc rira v6i natri bicacbonat bdo hoa trong nuéc, cic 16p dugce tach ra va 16p
nuée duge chiét bing DCM. Céc 16p hitu co két hop dugc 1am khan (Naz2S04), dugc
loc, va dugc c6 dic dén khd. San phém thé duogc tinh ché béng sic ky cdt nhanh
(silicagel, MeOH 0-5% -DCM) d¢ tao ra hop chét néu & & muc nay.'H NMR (400
MHz, CDCL) 6 8,18 - 8,15 (m, 1H), 7,82 - 7,78 (m, 1H), 7,66 - 7,61 (m, 2H), 7,57 -
7,51 (m, 4H), 7,51 - 7,44 (m, 3H), 7,18 - 7,16 (m, 1H), 6,31 (s, 1H), 6,27 (d, J=1,1
Hz, 1H), 4,37 (s, 2H), 4,10 (s, 3H), 3,33 (s, 3H).MS m/e 554,2 (M+H).

Vi du 96A dugc tinh ché bing SFC khong déi xtmg (ChiralPak IC, 60:40
COy/isopropanol (isopropylamin 0,3%)) d tao ra hai chit ddng phan déi anh tinh
khiét. Chat ddng phan d6i anh rira giai thir nhét trong Vi du 96B: 'H NMR (500
MHz, CDCl) & 8,16 — 8,14 (m, 1H), 7,80 (d, J = 8,8 Hz, 1H), 7,67 — 7,64 (m, 2H),
7,56 — 7,52 (m, 4H), 7,50 (dd, J= 8,8, 2,1 Hz, 1H), 7,48 — 7,44 (m, 2H), 6,34 (d, J =
1,1 Hz, 1H), 5,35 (s, 1H), 4,37 (s, 2H), 4,10 (s, 3H), 3,35 (s, 3H).MS m/e 554,2
(M+H) va chét ddng phan d6i anh rira giai thi hai trong Vi du 96C:'H NMR (500
MHz, CDCl3) 6 8,15 (d, /= 2,1 Hz, 1H), 7,80 (d, J = 8,8 Hz, 1H), 7,67 — 7,63 (m,
2H), 7,57 - 7,52 (m, 4H), 7,49 (dd, J= 8,8, 2,1 Hz, 1H), 7,48 — 7,44 (m, 2H), 7,24 (d,

-246-



19882

J=1,3 Hz, 1H), 6,32 (d, J= 1,1 Hz, 1H), 5,54 (s, 1H), 4,37 (s, 2H), 4,10 (s, 3H),
3,35 (s, 3H).MS m/e 554,2 (M+H).

Vidu 97A

Hop chit 1-(3-((4-Clo-2-metoxy-3-(4-(triflometyl)benzyl)quinolin-6-y1)(hydroxy)(1-
metyl-1H-1,2,3-triazol-5-yl)metyl)azetidin-1-yl)etanon

Diclometan (8mL) dugc bd sung vao binh chira azetidin-3-yl(4-clo-2-metoxy-
3-(4-(triflometyl)benzyl)quinolin-6-yl)(1-metyl-1H-1,2,3-triazol-5-yl)metanol
(140mg, 0,27mmol, Chét trung gian 66: budc d), tao ra huyén phud nhiét d trong
phong. EtsN (0,13mL, 0,9mmol) dugc bd sung vao, tiép theo 1a anhydrit axetic
(0,3mL, 0,32mmol). Sau khi khudy & nhiét d6 trong phong trong khoang thdi gian 4
gi®y, thém EtsN (200 pL) dugc bd sung vao ciing véi axetylclorua (25uL) va huyén
phi dugc gia nhiét dén nhiét d6 35°C trong khoang thoi gian 18 gid. Phan tng duoc
1am ngudi bing cach bd sung dung dich NaOH 1N (2mL) va nuéc (5mL). Phén chtta
nuée duge chiét bing diclometan (3 x 25mL). Céc 16p hitu co két hop dugce 1am
khan trén MgSOs, dugc loc va duge cb diac. Nguyén liéu thd dugc tich sic ky trén
silicagel(MeOH 5% -diclometan) dé thu dugc hop chit néu & d&& muc nay (88mg)
lachét rdn mau tréng nhat."H NMR (500 MHz, CDsCN, raxemat) § 8,25 (dd, J= 14,0,
1,9 Hz, 1H), 7,74 (dd, J = 8,7, 2,6 Hz, 1H), 7,66 (d, J = 4,4 Hz, 1H), 7,58 - 7,49 (m,
2H), 7,48 - 7,33 (m, 3H), 5,17 (s, ,5H), 5,06 (s, 0,5H), 4,43 - 4,28 (m, 3H), 4,22 -
4,10 (m, 1H), 4,07 - 3,98 (m, 4H), 3,93 (dd, /= 19,9, 6,0 Hz, 1H), 3,82 (dd, /= 9,1,
5,6 Hz, 1H), 3,72 (t, J= 8,6 Hz, 1H), 3,65 - 3,48 (m, 5H).MS (ESI) 560,1 [M+H]" .

Nguyén liéu raxemicdugc phin giai bing cich sir dung SFC (Pha tinh:
CHIRALCEL OJ-H 5pm 250 x 20mm), Pha di ddng: CO2 70%, MeOH 30%
(iPrNH: 0,3%), thu dugc Vi du 97B: chit ddng phan dbi anh thir nhit dugc rira giai
va Vi du 97C: chét ddng phan d6i anh thir haidugc rira giai.

Dt li€u sinh hoc in vitro
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Thtr nghi€ém ThermoFluor®

ThermoFluor® 1a thir nghiém trén co s¢ huynh quang, thir nghiém nay danh
gi 4i lyc lién két phéi tir bing cach d4nh gi4 tic dong cia mot phdi tir dén do én
dinh nhiét ctia protein (Pantoliano, M.W., Petrella, E.C., Kwasnoski, J.D., Lobanov,
V.S., Myslik, J., Graf, E., Carver, T., Asel, E., Springer, B.A., Lane, P.,andSalemme,
F.R.(2001) High-density miniaturized thermal shift assays as a general strategy for
drug discovery.J Biomol Screen6, 429-40, and Matulis, D., Kranz, J K., Salemme,
F.R.,andTodd, M.J.(2005) Thermodynamic stability of cacbonic anhydrase:
measurements of binding affinityandstoichiometry with
ThermoFluor. Biochemistry44, 5258-66). Phuong phép ndy c6 thé 4p dung cho rit
nhiéu hé, va nghiém ngit trong viéc dién dich ly thuyét thong qua vi€c dinh lugng
céc hing s6 lién két can bing (Kp).

Trong thit nghiém ThermoFluor® ma & d6 tinh én dinh protein dugc theo ddi
khi nhiét @9 ting déu, phéi tir lién két sy cin bing 1am cho diém giira ciia qua trinh
chuyén tiép trai ra (Ts) xay ra & nhiét d¢ cao hon. Su dich chuyén vé& diém néng chay
dugc md ta 12 AT mty 1é véi ndng d6 va 4i luc cta phéi tir. Tinh hiéu nghiém cta hop
chét c6 thé dugc so sanh 14 thi tu sép xép cua céc gid tri ATn & néng dd hop chét don
hoic duéi dang céc gié tri Kp, duge dénh gia tir cac dudng cong dap tmg ndng do.
San phAm thiét ké thir nghiém RORyt ThermoFluor®

DP6i v6i san phdm thiét k& RORyt dugc s dung trong thir nghiém
ThermoFluor®, viéc danh sb thir ty cho c4c trinh ty nucleotit dwa vao trinh tu tham
chiéu cho RORyt & ngudi, bién thé phién mi 2, sb truy cap NCBI: NM_001001523,1
(SEQ ID s8:1). Céc nucleotit 850-1635 (SEQ ID s6:2) ma héa mién lién két phdi tir
RORyt & ngudi kidu dai (RORyt LBD) duoc tich dong thanh vecto pHISI, vecto
biéu hién pET E. coli dugc chuyén hoa (Accelagen, San Diego), chira His-tag chudi
N trong khung va vi tri phan tach TurboTEV proteaza (ENLYFQG, SEQ ID s6:3) &
phia trudc trinh tyr chén da dugc tich dong. Trinh ty axit amin cho san phém thiét ké
RORyt dugc sir dung trong thir nghiém Thermofluor duge thé hién 1a SEQ ID sb:4.

Céc thir nghiém ThermoFluor® dugc tién hanh bing cach sir dung cac thiét b
clia Janssen Research va Discovery, LL.C. thong qua su tiép nhin cia 3-

Dimensional Pharmaceuticals, Inc.1,8-ANS (Invitrogen) dugc sir dung lam thudc
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nhuém huynh quanh. Protein va cic dung dich chira hop chit duoc phan phdi vao
trong céc vi dia PCR polypropylene c6 384 giéng mau den (Abgene) va dwoc phi
bang dau silicon (1pL, Fluka, loai DC 200) @& ngin ngira s bay hoi.

Céc dia thir nghiém c6 ma vach duoc tai 1én bing ro-bdt 18n trén khdi nhiét
loai PCR dugc kiém soat 6n dinh nhiét va sau d6 duoc gia nhiét véi tde do ting
thong thudong 1°C/phut dbi véi tit ca cac thir nghiém. Huynh quang duoc do bing
céch chiéu lién tyc 4nh sang UV (Hamamatsu LC6) duge c4p qua soi quang va duoc
loc qua bd loc théng dai (380-400 nm; >6 OD cutoff). Sy phéat huynh quang cta dia
384 giéng dugc phat hién bing cach do cudng d6 anh sang véi camera CCD (Sensys,
Roper Scientific) dugc loc dé phét hién 500 + 25nm, thu dugc cac két qua doc ddng
thoi va doc 14p ca tat ca 384 giéng. CAc anh duoc thu thap tai mdi nhiét do, va tong
méit d6 diém anh trong mot khu vuc nhét dinh cia dia thir nghi€m dugc ghi lai theo
nhiét do. Cc giéng tham chiéu chira POPyz khong c6 céc hop chit, va cac diéu kién
thtr nghi€ém nhu sau:

0,065mg/mL RORyt

60 pM 1,8-ANS

100 mM Hepes, pH 7,0

10 mM NaCl

2,5 mM GSH

0,002% Tween-20

Céc hop chét du kién duge sép xép trong dia cai duoc dinh liéu lugng trude
(Greiner Bio-one) trong d6 c4c hop chit 1an lugt dugc pha loang trong DMSO 100%
v6i ty 1€ 1:2 tir ndng @6 cao 10 mM 1én trén 12 cot trong céc ddy (cot 12 1a giéng
tham chiéu chita DMSO, khéng chira hop chit). Cac hop chét dugc phan phéi bing
r6-bdt truc tiép vao céc dia thir nghiém (1x = 46 nL) sir dung dung cu xit 1y cht 1éng
mao din Hummingbird (Digilab). Sau khi phan phéi hop chit, protein va thubc
nhudm trong dém dugc bd sung vao dé dat dugc thé tich thur nghiém cudi cung 1a 3
uL, tiép theo 14 bd sung 1pL dau silicon.

Ai lyc lién két duoc danh gi4 nhur d& duoc mé ta trén ddy (Matulis, D., Kranz,
JK., Salemme, F.R., va Todd, M.J. (2005) Thermodynamic stability of cacbonic

anhydrase:  measurements of binding affinityandstoichiometry  with
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ThermoFluor®. Biochemistry44, 5258-66) st dung céc thong s6 nhiét ddng hoc sau
ddy ctia qud trinh dudi cta protein:

RORyt tham chiéu T, 47,8 °C

- AH(m) = 115 kcal/mol

ACptm) = 3 kcal/mol

Dit liéu sinh hoc trén co s& té bao

Thir nghiém gen thong bdo RORyt

Thir nghiém gen thdng bao duoc sir dung dé kiém tra hoat tinh chirc nang cua cac
hop chét didu bién RORyt dbi v&i qué trinh hoat héa phién mi dugc didu khidn boi
LBD RORyt. Céc t€ bao duge sir dung trong thir nghiém duoc ddng chuyén nap véi
hai san phim thiét ké. San phém thiét ké thir nhit, pBIND-RORyt LBD, chira RORyt
LBD & ngudi kiéu dai dwoc ngung tu v6i mién lién k&t ADN ciia protein GAL4. San
phim thiét ké thtr hai, pGL4,31 (Promega Cat s§ C935A), chira nhidu thanh phin
ADN dép g GAL4 nguoc dong cua firefly luciferaza. D& tao ra sy diéu khién géc,
céc t& bao dugc ddng chuyén nap tuong ty véi hai san pham thiét k&, nhung trong
san phdm thiét k& thir nhét motip axit amino AF2 trong RORyt LBD dugc thay ddi tir
LYKELF (SEQ ID s4:5) thanh LFKELF (SEQ ID s8:6). Qua trinh dot bién AF2 da
cho thdy 14 ngin ngira yéu t§ ddng kich hoat lién két véi RORyt LBD, do d6 ngin
qué trinh phién ma cua firefly luciferaza. San phdm thiét k& dot bién duoc goi la
pBIND-RORyt-AF2.

D6i voi san phim thibt ké RORyt dugc str dung trong Thir nghiém gen thong bao,
viéc danh s thi ty cua cac trinh tw nucleotit con dua vao trinh ty tham chiéu d6i véi
RORyt & ngudi, bién thd phién ma 2, sb truy cap NCBI: NM_001001523,1 (SEQ ID
s6:1). D4i v6i san phim thiét k& RORyt & nguoi kidu dai, pBIND-RORyt LBD, céc
nucleotit 850-1635 (SEQ ID s6:2) m4 héa cho RORyt LBD & ngudi kiéu dai duge
tach dong thanh cac vi tri EcoRI va Notl trong vecto pBIND (Promega cat. S6
E245A). Veco pBIND chita mién lién két ADN GAL4 (GAL4 DBD) va gen renilla
luciferaza dudi sy kiém so4t cta gen khoi ddu SV40. Sy biéu hién renilla luciferaza
déng vai trd kiém so4t hiéu qua chuyén nap va kha ning sbéng cia té bao. P& kiém

soat nén, san phim thiét ké, pBIND-RORyt-AF2, mién AF2 cia RORyt LBD dugc
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gdy d6t bién bang cach sir dung Quik Change II Site Directed Mutagenesis System
(Stratagene Cat. S6. 200519). Sy ma hoéa trinh tw nucleotit di véi trinh tw RORyt
LBD vé6i mién AF2 dugc giy dot bién dugc thé hién 1a SEQ ID sé:7. Céc trinh tu
axit amin d6i véi RORyt LBD va RORyt LBD kidu dai véi mién AF2 dugc gay dot
bién 1an lugt dugc thé hién 1a SEQ ID s8:8 va SEQ ID s6:9.

Thir nghi€ém gen théng bao dugc thuc hién b%mg cach chuyén nap tam
thoi céc t& bao HEK293T véi 5pug pBIND-RORyt LBD hoic pBIND-RORyt LBD-
AF2 va 5pg pGL4,31 (Promega Cat s6 C935A) sir dung Fugene 6 (Invitrogen Cat sb
E2691) & ty 18 1:6 ciaADN: Fugene 6 trong binh T-75 trong d6 c4c té bao nhép dong
80%. Hai mudi gir sau khi chuyén nap khéi, céc t& bao duoc gieo vao cac dia 96
giéng voi mat do 50.000 té bao/giéng trong DMEM khong chita phenol dd chia
Lipid Reduced FCS5% va Pen/Strep. Sau gio sau khi cdy, cac té bao duogc xir Iy
bang hop chit trong 24 giv. Moéi trudng duge loai bd va cac té bao dugce dung giai
bang 50pL dém dung giai 1x Glo (Promega). Chit phan tmg Dual Glo Luciferaza
(50pL/giéng) sau d6 duoc bd sung vao va sy phéat huynh quang firefly luciferaza
dugc doc trén Envision sau 10 phut . Cudi cling, chit phan tmg Stop va Glo
(50pL/giéng) duge bd sung vao va sy phat huynh quang renilla luciferaza dugc doc
trén Envision sau 10 phut 4. P& tinh tic dung cia cic hop chit dbi véi hoat tinh
RORyt, ty 1€ firefly luciferaza va renilla luciferaza dugc xac dinh va dugc v& db thi
trong mdi quan hé véi ndng d6 ciia hop chét. Céc hop chét co chi van 1am ting su
biéu hién luciferaza duge kich hoat RORyt, va chét dbi khang hodc hop chét co chu
véan nghich ddo 1am giam sy biéu hién luciferaza.

Thtr nghiém Th17 & nguoi

Thtr nghiém Th17 d4nh gid tdc dung ctia cic hop chit didu bién RORyt dbi
v6i qua trinh san xuét IL-17 bdi cac t& bao CD4 T trong diéu kién c6 1¢i cho su biét
héa Th17.

Tdng t€ bio CD4* T dugc phén 1ap tir cic té bao don nhan mau ngoai bién
(PBMC) ctia ngudi cho khde manh sir dung kit phan 14p t& bao CD4* T 11, theo
huéng din cta nha san xuit (Miltenyi Biotec). Cac t& bao dugc tai tao huyén phu
trong méi trudng RPMI-1640 dugc bd sung huyét thanh thai bd 10%, penixillin,

streptomyxin, glutamat, va B-mercaptoetanol vi dugc bd sung vao cic dia 96 giéng &
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mat d6 1,5x10° trén mdi 100uL trén mdi giéng. 50uL hop chit & cac ndng d§ duge
chuén d6 trong dugc bd sung vao mdi giéng & ndéng d6 DMSO cudi cing 1a 0,2%.
Céc t& bao dugc 1 trong khoang thoi gian 1 gid, sau d6 S0uL méi trudng biét hoa té
bao Th17 dugc bd sung vao mdi giéng. Cac ndng d6 cubi cing cia cac khang thé va
cac xytokin (R&D Systems) trong méi trudong biét héa 1a: 3x10%mL hat khéng
CD3/CD28 (dugc didu ché sir dung kit kich hoat/mé rong t& bao T & ngudi, Miltenyi
Biotec), chét khéng IL4 10ug/mL, chit khang IFNy10pg/mL, IL1B 10ng/mL, IL23
10ng/mL, IL6 50ng/mL, TGFB3ng/mL va IL2 20U/mL. Céc té bao dugc nuéi ciy &
nhiét d¢ 37°C va CO25% trong khoang thoi gian 3 ngy. Chét ndi trén bé mit duoc
thu gom lai va IL-17 tich ty trong canh trudng duge do béng cach sr dung hudng
din ctia nha san xuit MULTI-SPOT® Cytokin Plate dudi didy (Meso Scale
Discovery). Dia dugc doc bing cach sir dung Sector Imager 6000, va ndng d6 IL-17
dugc ngoai suy tir dudng cong chudn. IC50 dugc x4c dinh bing GraphPad.

Béang 1
Thir nghiém
Thir nghiém Thir nghiém gen | gen thong bdo | Thir nghiém
ThermoFluor®, | thong bdo RORyt, | RORyt, % tc | Th17 & ngudi,
S6 vi du Kd uyM ICso pM ché @ 6 uM ICsouM
1 0,018 0,35 72 0,59
2 0,017 0,05 70 ND
3 0,032 >6 30 ND
4 0,0077 ~6 46 ND
5 0,011 0,057 117 0,066
6 0,015 ~2 96 ND
7 0,04 >6 32 ND
8 0,043 0,068 103 0,079
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Béng], tiép tuc
Thir nghiém
Thir nghiém Thit nghi€ém gen | genthdng bdo | Thir nghiém
ThermoFluor®, | thong bdo RORyt, | RORyt, % tc | Th17 & ngudi,
Vi du sé Kd pM ICso uM ché @ 6 pM ICsopM
9 0,00083 0,0065 85 0,085
10 0,099 2,3 77 ND
11 0,075 0,16 104 0,3
12 0,016 ~7 77 ND
13 0,031 ~1 70 ND
14 0,091 0,56 74 ND
15 0,0043 0,013 104 0,024
16 0,0066 0,038 104 0,054
17 0,31 0,38 96 1,2
18 0,0045 >6 41 ND
19 0,0027 6,6 57 ND
20A 0,0038 0,026 101 0,015
20B 0,0014 0,047 100 0,039
20C 0,0053 0,06 102 0,069
21 0,0061 0,036 103 ND
22 0,0028 0,091 96 0,016
23 0,004 0,014 95 0,15
24 0,75 >6 35 ND
25 0,44 0,33 87 0,38
26 0,22 0,48 85 ND
27 0,085 0,29 97 0,3
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Bangl, tiép tuc
Thir nghiém
Thir nghiém Thir nghiém gen | gen théng bdo | Thir nghiém
ThermoFluor®, | thong bao RORyt, | RORyt, % rc | Th17 & ngudi,
Vi du sé Kd pM ICso uM ché @ 6 pM ICsouM

28A 0,053 0,18 100 0,2
28B 1,6 L1 90 ND
28C 0,0058 0,087 97 0,066
29A 0,0048 0,091 96 ND
29B 0,093 0,13 102 0,19
29C 0,0049 0,081 97 0,09

30 0,0022 0,025 98 0,063

31 0,064 0,19 103 0,28

32 0,033 0,11 103 1,8
33A 0,043 0,19 101 0,14
33B 0,81 0,67, ~4 87 ND
33C 0,02 0,073 99 0,067

34 0,25 0,46 101 1,8
35A 0,008 0,16 97 0,3
35B 0,07 0,17 99 0,074
35C 0,005 0,089 97 0,051
36A 0,04 0,18 98 0,1
36B 0,4 0,74 62 ND
36C 0,011 0,1 101 0,066
37A 0,0078 0,028 100 0,12
37B 0,044 0,16 99 0,11
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Thir nghiém
Thir nghiém Thir nghiém gen | gen thong bdo | Thir nghiém
ThermoFluor®, | théng bdo RORyt, | RORyt, % tc | Thl17 & ngudi,
Vi du s6 Kd pM ICso pM ché @ 6 uyM ICsouM
37C 0,0035 0,11 102 0,15
38 0,0039 ~0,007 93 ND
39 0,021 0,057 97 ND
40 0,02 0,31 90 0,25
41 0,029 0,12 107 0,2
42 0,36 0,18 96 ND
43 0,049 0,059 112 0,089
44 0,015 0,057 96 0,082
45 0,068 0,13 103 0,1
46 0,022 0,052 89 ND
47 0,14 0,17 102 0,18
48 0,01 0,058 100 0,04
49 0,33 1,8 77 ND
50 0,32 >6 71 ND
51 1,1 1,9 98 ND
52 1,9 >6 34 ND
53 0,037 0,046 101 ND
54A ND ND ND ND
54B 0,84 2 86 ND
54C 0,023 0,098 93 0,057
55A 7,6 1,7 94 ND
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Thtr nghiém
Thir nghiém Thir nghiém gen | gen thong bdo | Thir nghiém
ThermoFluor®, | thong bdo RORyt, | RORyt, % tc | Th17 & ngudi,
Vi du sb Kd pM ICso pM ché @ 6 M ICsopM

55B >81 2,4 85 ND
55C 3,5 3,2 92 ND

56 0,00029 0,012 102 ND

57 0,0084 0,057 100 ND
58A ND ND ND ND
58B 0,014 0,055 103 0,1
58C 0,27 0,66 109 ND
59A ND ND ND ND
59B 0,0044 0,14 106 0,098
59C 0,22 0,57 108 ND
60A 0,018 0,069 102 ND
60B 0,033 0,059 107 0,17
60C 0,02 0,046 100 0,16

61 0,005 0,0066, <0,002 91 0,0042
62A 0,0095 0,098 97 ND
62B 0,033 0,13 99 0,1
62C 0,0015 0,12 102 0,064
63A 0,037 0,11 90 ND
63B 0,35 0,77 88 ND
63C 0,0062 0,14 94 0,038
64A 0,063 0,033 99 ND
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Thir nghi¢m
Thir nghiém Thir nghi€ém gen | genthong bdo | Thir nghiém
ThermoFluor®, | thong bdo RORyt, | RORyt, % tc | Th17 & ngudi,
Vi du sb Kd uM ICso M ché @ 6 pM ICsopM

64B 0,45 0,56 101 ND
64C 0,016 0,096, ~0,5 94 0,086
65A ND ND ND ND
65B 0,14 0,13 101 0,22
65C 0,0042 0,046 100 0,045
66A ND ND ND ND
66B 0,27 0,42 95 L1
66C 0,0079 0,029 101 0,04
67A 0,018 0,044 115 ND
67B 0,0063 0,035 101 0,01
67C 0,057 0,12 101 0,1
68A 0,0083 0,21 99 ND
68B 0,0021 ~0,05 96 0,01
68C 0,03 0,21 100 0,2

69 0,05 0,17 103 ND
70A ND ND ND ND
70B 1,1 1 101 ND
70C 16 1,6 85 ND
71A ND 0,11 97 ND
71B 0,0016 0,011 105 0,011
71C 0,13 0,26 103 0,3
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Thtr nghiém
Thir nghiém Thit nghiém gen | genthdng bdo | Thir nghiém
ThermoFluor®, | thong bdo RORyt, | RORyt, % ttc | Th17 & ngudi,
Vi du sé Kd uyM ICso pM ché @ 6 pM ICsouM

72A ND ND ND ND
72B 0,00071 0,031 99 0,025
72C 0,0071 0,047 100 0,055
73A ND ND ND ND
73B 0,0045 0,046 97 0,02
73C 0,034 0,31 99 0,13
T4A ND ND ND ND
74B 1,3 0,17 95 0,091
74C 21 0,93 90 ND
75A ND ND ND ND
75B 8,6 >6 39 ND
75C 0,15 0,18 90 0,14
76A ND ND ND ND
76B 0,076 0,12 102 ND
76C 0,015 0,045 101 0,033
T77A 0,0011 0,032, ~0,008 103 ND
77B 0,32 0,25 98 0,36
77C 0,00014 0,0075, ~0,003 100 0,0021
78A 0,00052 0,011 97 ND
78B 0,12 0,15 94 ND
78C 0,00028 0,0017 99 0,004
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Thir nghiém
Thir nghiém Thir nghi€ém gen | genthéng bdo | Thir nghiém
ThermoFluor®, | thong bdo RORyt, | RORyt, % tc | Th17 & nguoi,
Vi du s6 Kd pM ICso uM ché @ 6 pM ICsopM
79A ND ND ND ND
79B 0,057 0,038 99 0,052
79C 0,000024 0,0025 94 0,0015
80A 0,00014 0,011 103 ND
80B 0,00011 0,0030, ~0,004 92 0,05
80C 0,000026 0,0048, ~0,08 93 0,002
81A 0,00012 0,0021 104 ND
81B 0,00005 0,0020, ~0,0002 104 0,0022
81C 0,00012 0,0050, ~0,0001 103 0,002
82 0,00063 0,0066 94 ND
83A 0,012 0,039 104 ND
83B 0,0047 0,024, ~0,07 100 0,016
83C 0,077 0,14 103 0,12
84 ND ND ND ND
85 0,085 0,29 97 0,3
86 ND ND ND ND
87A ND ND ND ND
87B 23 0,85 95 ND
87C 0,0013 0,012 99 0,0045
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Thir nghiém
Thir nghiém Thir nghiém gen | gen thong bdo | Thir nghiém
ThermoFluor®, | thong bdo RORyt, | RORyt, % tc | Th17 & ngudi,
Vi du sé Kd pM ICso pM ché @ 6 pM ICsouM
88A ND ND ND ND
88B 0,029 0,14 96 ND
88C 0,00004 0,0088 95 0,0028
89 0,00077 0,021 102 ND
90A 0,00044 0,011 98 ND
90B 0,00056 ~0,004 98 0,012
90C 0,00032 0,0054 98 0,0061
91A 0,00025 0,0022 100 ND
91B 0,0061 0,029 97 0,022
91C 0,00023 ~0,006 102 0,0025
92A 0,0025 0,029 100 ND
92B 0,012 0,1 96 0,034
92C 0,0014 0,017 97 0,0086
93 0,000017 0,16 87 0,01
94A 0,012 0,069 98 ND
94B 0,098 0,21 96 1,9
94C 0,0065 0,16 95 0,048
95 0,018 0,16 99 ND
96A 0,0019 0,0078 99 ND
96B 0,048 0,16 97 0,05
96C 0,0022 0,018 97 0,0045

-260-




Bang 1, tiép tuc

19882

Thir nghi€m
Thir nghiém Thir nghi€ém gen | genthéng bdo | Thir nghiém
ThermoFluor®, | thong bao RORyt, | RORyt, % c | Th17 & nguoi,
Vi du s6 Kd pM ICso pM ché @ 6 pM ICsouM
97A 0,0014 0,0042 100 0,0014
97B 0,0014 0,0059 98 0,0034
97C 0,00064 ~0,004 99 0,015

T4t ca céc s6 liéu duoc thé hién trong Bang 1 hoic 1 gié tri ciia mot diém dit

liéu hodc 13 gia trj trung binh ctia nhiu hon mot diém dit licu. Trong trudng hop néu

¢6 nhiéu hon mét gia tri duoc thé hién trong 6 ctia bang, cic gia tri vdi d4u han dinh

ching han, ~, > hodc <dugc thé hién & bén phai ctia 6 bang c6 thé khong dugc bao

gdm trong phép tinh trung binh cho gié tri dugc thé hién & bén trai ctia 6 bang.
'ND —khéng c6 dit liéu

Mic di phan md ta trén diy chi din cic nguyén tic ciia sing ché véi céc Vi

du nhim muyc dich minh hoa, nhung cin hiéu ring viéc thuc hanh sang che s€ bao

gdm tat ca cdc bien the thong thuong, cic di€u chinh va/hodc cai bién nidm trong

pham vi ctia céc diém yéu cdu bao ho va cac phuong 4n trong duong cua ching.
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YEU CAUBAO HQ

1. Hop chét c6 cong thirc I trong do:

,R® R* RS

R
R? A RS
RO NZ > R7

R® Cong thic I
R! 13 pyrolyl, pyrazolyl, imidazolyl, triazolyl, thiazolyl, pyridyl, pyridyl N-

oxit, pyrazinyl, pyrimidinyl, pyridazyl, piperidinyl, quinazolinyl, xinolinyl,
benzothiazolyl, indazolyl, tetrahydropyranyl, tetrahydrofuranyl, furanyl, phenyl,
oxazolyl, isoxazolyl, thiophenyl, benzoxazolyl, benzimidazolyl, indolyl, thiadiazolyl,
oxadiazolyl hodc quinolinyl; trong dé pyridyl, pyridyl N-oxit, pyrazinyl, pyrimidinyl,
pyridazyl, piperidinyl, quinazolinyl, xinolinyl, benzothiazolyl, indazolyl, imidazolyl,
phenyl, thiophenyl, benzoxazolyl, benzimidazolyl, indolyl, quinolinyl, va pyrazolyl
thy y dugc thé bing C(O)Cawalkyl, C(O)NH, C(O)NHC-2alkyl, C(O)N(Cq-
2alkyl)2, NHC(O)Cq-jalkyl, NHSO2Cq-4jalkyl, Cajalkyl, CF3, CH,CF3, Cl, F, -CN,
OCa-4alkyl, N(Ca-salkyl)z, -(CH2)sOCHs, SCa-alkyl, OH, CO2H, CO2Cq-salkyl,
C(O)CF3, SO:CF3, OCF3;, OCHF2, SO2CHs, SO2NH2, SO2NHC1-2alkyl, SO:N(C-
zalkyl)s, C(O)NHSO2.CHs, hoic OCH,OCHs3; va tiy y dugc thé bing 1én dén hai
phan tir thé bd sung doc 14p dugc chon tir nhém bao gdm Cl, Cq-zalkyl, SCH3, OCq.
nalkyl, CF3, -CN, va F; va trong d6 triazolyl, oxazolyl, isoxazolyl, pyrolyl, va
thiazolyl tity y dugc thé bing 1én dén hai phén tir thé doc 14p dwgc chon tir nhém bao
gdm SO,CHs, SO;NH,, C(O)NH,, -CN, OCq.alkyl, (CHz)2-3OCHs, SCHs, CFs, F,
Cl, va Ca-alkyl; va thiadiazolyl va oxadiazolyl tity ¥ dwoc thé bing Cq.palkyl; va
pyridyl, pyridyl-N-oxit, pyrimidinyl, pyridazyl, va pyrazinyl tly y dwoc thé bang 1én
dén ba phin tir thé bd sung ddc 14p dugc chon tir nhém bao gdm C(O)NHC.zalkyl,
C(O)N(Ca-2alkyl)s, NHC(O)Ca-walkyl, NHSO:Ca4jalkyl, C(O)CF3;, SO.CFs,
SO2NHC1-2alkyl, SO2N(C-2)alkyl)2, C(O)NHSO2CH3, SO2CHs, SO.NH;, C(O)NH>,
-CN, OCq-#alkyl, (CH2)2-3)OCHs, SCa-sjalkyl, CF3, F, Cl, va Cajalkyl;

R? 1a triazolyl, pyridyl, pyridyl-N-oxit, pyrazolyl, pyrimidinyl, oxazolyl,
isoxazolyl, azetidin-3-yl, N-axetyl-azetidin-3-yl, N-metylsulfonyl-azetidin-3-yl, N-
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Boc-azetidin-3-yl, N-axetyl piperidinyl, 1-H-piperidinyl, N-Boc-piperidinyl, N-Cg.-
yalkyl-piperidinyl, thiazolyl, pyridazyl, pyrazinyl, 1-(3-metoxypropyl)-imidazolyl,
thiadiazolyl, oxadiazolyl, hodc imidazolyl; trong d6 imidazolyl tiy y dugc thé bing
1én dén ba phan tir thé bd sung doc 14p duoc chon tir nhém bao gdm Cq-alkyl, SCH;,
OCq-2alkyl, CF3, -CN, F, va Cl; va pyridyl, pyridyl-N-oxit, pyrimidinyl, pyridazyl,
va pyrazinyl, tlly y dugc thé bang 1én dn ba phn tir thé bd sung doc 1ap duoc chon
tir nhém bao gdm SO.CHj;, SO;NHa, C(O)NHz, -CN, OCq-zalkyl, (CH2)2-3yOCHs,
SCH3, CF;3, F, Cl, hodc Cu-2jalkyl; va triazolyl, thiazolyl, oxazolyl va isoxazolyl tity
¥y dugc thé bing 1én dén hai phén tir thé doc 14p duoc chon tir nhém bao gdm
SO2CH3, SO:NHz, C(O)NH_, -CN, OC.2alkyl, (CH2)-3OCHs, SCH3, CF3, F, Cl,
va Cazjalkyl; va thiadiazolyl va oxadiazolyl tily ¥ dugc thé bing Ca.palkyl; va
pyrazolyl tity ¥ dugc thé bing 1én dén ba nhém CHs;

R3 1a H, OH, OCHj3, hoic NHy;

R*1a H, hoic F;

R’ 1a H, Cl, -CN, CF3, SCaalkyl, OCusalkyl, OH, Cq-salkyl, N(CH3)OCHs,
NH(Cq-sjalkyl), N(Cayalkyl)z, hodc 4-hydroxy-piperidinyl;

R® 1a phenyl, pyridyl, benzothiophenyl, thiophenyl, pyrimidinyl, pyridazyl,
ho3c pyrazinyl; trong d6 pyrimidinyl, pyridazyl, hodc pyrazinyl tity y dugc thé bing
CL, F, CHs, SCH3, OCq.galkyl, -CN, CONHz, SO2NHa, hoic SO,CHs; va trong d6
phenyl hogc pyridyl tity y dugc thé 1én dén hai 1in bing OCF3, SO:Cq.salkyl, CFs,
CHF>, pyrazolyl, triazolyl, imidazolyl, tetrazolyl, oxazolyl, thiazolyl, Cq-4alkyl, Cg-
sxycloalkyl, OCg.galkyl, N(CHs), SO;NHz, SO.NHCH3, SO;N(CH3)2,CONHa,
CONHCH3s, CON(CH3),,Cl, F, -CN, CO2H, OH, CH,OH, NHCOC.2jalkyl, COC-
2jalkyl, SCH3, CO2Ca4jalkyl, NHz, NHC(1.2)alkyl, hodc OCH,CFs3; trong d6 viéc lua
chon mdi phan tr thé tiy ¥ 1a doc l4p; va trong d6 pyrazolyl, triazolyl, imidazolyl,
tetrazolyl, oxazolyl, v thiazolyl tity y dugc thé bing CHs;

R’ 1a H, Cl, -CN, Cq-alkyl, OC1-4)alkylCF3, OCF3;, OCHF>, OCH2CH20C-
nalkyl, CF3, SCHs, CajalkyINA'A2, CHOCp-3)alkyINA'A2, NAA2, C(O)NA!AZ
CH,NHC23)alkyINA A2, CH2N(CH3)C2-3)alkyINA'A2Z NHC 2-3)alkyINA A2,
N(CH;)Cp4alkyINA'A2,  OCp4alkyINA'A2,  OCgpalkyl, OCHz-(1-metyl)-
imidazol-2-yl, phenyl, thiophenyl, furyl, pyrazolyl, imidazolyl, pyridyl, pyridazyl,
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pyrazinyl, hodc pyrimidinyl; trong d6 phenyl, thiophenyl, furyl, pyrazolyl,
imidazolyl, pyridyl, pyridazyl, pyrazinyl, va pyrimidinyl tlly y duoc thé bing 1én dén
ba phin tir thé doc 1ap dugc chon tir nhém bao gdm F, Cl, CHs, CFs, va OCHs;

A' 13 H, hodc Calkyl;

A? 1a H, Cguyalkyl, Ca4alkylOCu.salkyl, CasalkylOH, C(0)Cqalkyl,
hodic OCq.galkyl; hogc A! va A2cé thé ciing véi nito ma ching gin vao tao ra vong

dugc chon tir nhém bao gdm:

R S = X'
- Ra F \F
PO wOL T 6T 4T 0O G
o) /\

Ra 12 H, OCgualkyl, CH,OH, NH(CH3), N(CHs);, NH;, CHs, F, CF;,
SO2CHs, hoic OH;

Ry 1a H, COC(CHa)3, Cajalkyl, C(O)Ca4alkyl, SO2Cq-4alkyl, CH,CH,CFs3,
CH:CF3, CHz-xyclopropyl, phenyl, CHz2-phenyl, hodc Cg.sxycloalkyl;

R?® 14 H, Cq-3jalkyl, OCq.3jalkyl, CF3, NHz, NHCHj3, -CN, hoic F;

R° 1a H, hoic F;
va mudi duoc dung cta no;
v6i diéu kién 13 hop chét (4-clo-2-metoxy-3-(4-(triflometyl)benzyl)quinolin-6-
yDbis(1,2,5-trimetyl-1H-imidazol-4-yl)metanol, hop chét N-(2-((3-(4-(1H-pyrazol-1-
yDbenzyl)-6-((4-clophenyl)(hydroxy)(1-metyl-1H-imidazol-5-yl)metyl)-4-
hydroxyquinolin-2-yl)oxy)etyl)axetamit va (3-(4-(1H-pyrazol-1-yl)benzyl)-4-clo-2-
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(4-metylpiperazin-1-yl)quinolin-6-y1)(1-metyl-1H-imidazol-5-y1)(6-
(triflometyl)pyridin-3-yl)metanol dugc loai trir khoi yéu ciu bao ho.

2. Hop chit theo diém 1 trong do:

R! 1a pyrolyl, pyrazolyl, imidazolyl, triazolyl, thiazolyl, pyridyl, pyridyl N-
oxit, pyrazinyl, pyrimidinyl, pyridazyl, piperidinyl, tetrahydropyranyl, phenyl,
oxazolyl, isoxazolyl, thiophenyl, benzoxazolyl, hodc quinolinyl; trong d6 piperidiny],
imidazolyl, phenyl, thiophenyl, benzoxazolyl, pyrazolyl, pyridyl, pyridyl N-oxit,
pyrazinyl, pyrimidinyl, pyridazyl, hoic quinolinyl tiy y dugc thé bing C(O)Cg.
salkyl, C(O)NHz, C.galkyl, CF3, CH2CF3, Cl, F, -CN, OCq-sjalkyl, N(Ca-salkyl),, -
(CH2)30CH3, SCgugpalkyl, OH, CO.H, CO:Ca-salkyl, OCFs, OCHF,, SO,CHs,
SO2NH, hojic OCH,OCH3; va tlly y dugc thé bing 1én dén hai phin tir thé bd sung
doc 1ap dugc chon tir nhém bao g<“>m Cl, Ca-2jalkyl, SCH3, OCa-2alkyl, CF3, -CN, va
F; va trong d6 triazolyl, oxazolyl, isoxazolyl, pyrolyl, va thiazolyl tiy y dugc thé
bing 1én dén hai phin tir thé doc 1p duge chon tir nhém bao gdm SO,CHs, SONH,,
C(O)NHz, -CN, OCq-alkyl, (CHz2)@3OCHs, SCHs, CF3, F, Cl, va Caajalkyl; va
pyridyl, va pyridyl-N-oxit tity y dugc thé bing 1én dén ba phén tir thé bd sung doc
1ap dugc chon tir nhém bao gém SO2CH3, SO:NHz, C(O)NHz, -CN, OC-4alkyl,
(CH2)23)0CH3, SCa.alkyl, CF3, F, Cl, va Casalkyl;

R?> 1a 1-metyl triazolyl, pyridyl, pyridyl-N-oxit, I-metyl pyrazolyl,
pyrimidinyl, oxazolyl, isoxazolyl, N-axetyl-azetidin-3-yl, N-metylsulfonyl-azetidin-
3-yl, N-Boc-azetidin-3-yl, N-axetyl piperidinyl, 1-H-piperidinyl, N-Boc-piperidinyl,
N-Ca.sjalkyl-piperidinyl, thiazolyl, pyridazyl, pyrazinyl, 1-(3-metoxypropyl)-
imidazolyl, hodc 1-Cg.zalkyl imidazolyl; trong d6 1-Ca.zalkyl imidazolyl tuy y
duoc thé béng 1én dén hai phén tir thé bd sung doc 1dp dugc chon tir nhém bao g?)m
Ca-2alkyl, SCHs, OCq-2)alkyl, CFs, -CN, F, va Cl; va pyridyl, va pyridyl-N-oxit tiry
y duoc thé bang 1én dén ba phin tir thé bd sung doc 1ap dugce chon tir nhém bao gbm
SO2CH3, SO2NHz, C(O)NH, -CN, OCq.zalkyl, (CH2)3OCHs, SCHs, CF3, F, Cl,
va Ca-palkyl; va thiazolyl, oxazolyl va isoxazolyl tiy y dugc thé bang 1én dén hai
phén tir thé ddc 1ap dugc chon tir nhém bao gdm SO,CHs, SO,NH,, C(O)NH,, -CN,
OCq-2alkyl, (CH2)@-3OCHs3, SCHs, CF3, F, Cl, va Ca.palkyl; va 1-metyl pyrazolyl
tly y dugc thé biang 1én dén hai nhém CH; bd sung;
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R® 13 phenyl, pyridyl, benzothiophenyl, thiophenyl, pyrimidinyl, pyridazyl,
ho3c pyrazinyl; trong d6 phenyl hodc pyridyl tiy ¥ dugc thé bing OCFs, SO2Cq.
salkyl, CF3, CHF,, pyrazolyl, triazolyl, imidazolyl, tetrazolyl, oxazolyl, thiazolyl,
Cawalkyl, Cguxycloalkyl, OCa4alkyl, N(CHs),, SO;NH;, SONHCH;,
SO2N(CHs)2,CONHz, CONHCH;, CON(CHs).,Cl, F,—CN, CO;H, OH, CHOH,
NHCOC-2alkyl, COCq-2)alkyl, hodc SCHs;

R’ 1a H, Cl, -CN, Cqgalkyl, OCu4yalkylCF3, OCH,CH,OC(-salkyl, CF3,
SCHs;, CH2NA'A?, CH:0Cp3jalkyINA'A2, NA!A2, C(O)NA!A2, N(CH3)Ce-
»alkyINA'A?, OC4jalkyINA'AZ, OCq-4alkyl, OCH,-(1-metyl)-imidazol-2-yl, furyl,
pyrazolyl, imidazolyl, pyridyl, pyridazyl, pyrazinyl, hodc pyrimidinyl; trong 46
imidazolyl hogc pyrazolyl tiy ¥ dugc thé bing m6t nhém CHa;

A'1a H hogc Cajalkyl;

A’ 1a H, Cqualkyl, Ca4alkylOCualkyl, Cu4alkylOH, C(O)Cawalkyl,
hodic OCq.galkyl; hogc A! va A2c6 thé cling véi nito ma ching gén vio tao ra vong
duoc chon tir nhom bao gém:

Vot iy LW v

O b

Ra

b

.§'NC>7R3 -%-NCO -s-N\—C-Rb .g-N\—ﬁ_Rb .ch\—&_Rb w 'E'NCN—Rb.

b b b b

Ra1a H, OC-galkyl, CHOH, NH(CH3), N(CH3),, NH,, CHs, F, ho#ic OH;

Ry 13 H, CO,C(CHz)s, Ca-aalkyl, C(O)Cu4yalkyl, SOCq-s)alkyl, CH,CH,CFs3,
CH2CF3, CHz-xyclopropyl, phenyl, CH2-phenyl, hodc Cg-gxycloalkyl;

R?1a H, CH3, OCH3, hoic F;
va mudi duge dung cta no.

3. Hop chét theo diém 2 trong d6:

R! 13 pyrolyl, pyrazolyl, imidazolyl, triazolyl, thiazolyl, pyridyl, pyridyl N-
oxit, pyrazinyl, pyrimidinyl, pyridazyl, piperidinyl, tetrahydropyranyl, phenyl,
oxazolyl, isoxazolyl, thiophenyl, benzoxazolyl, hodc quinolinyl; trong d6 piperidinyl,
pyridyl, pyridyl N-oxit, imidazolyl, phenyl, thiophenyl, benzoxazolyl, va pyrazolyl
tiy ¥ dugc thé bing C(0)Ca-alkyl, C(O)NH,, Calkyl, CFs, CH:CF3, Cl, F, -CN,
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OCa-walkyl, N(Ca-syalkyl), -(CH2)30OCHs, SCq-gjalkyl, OH, CO2H, CO2C-4alkyl,
OCF3, OCHF, SO2CH3, SO;NH>, hosic OCH,OCH3; va tiy ¥ dugc thé bang 1én dén
hai phin tir thé bd sung doc 1ap duoc chon tir nhém bao gdm Cl, OCHs, va CHs; va
trong d¢ triazolyl, oxazolyl, isoxazolyl, va thiazolyl tity y duoc thé bing m6t hoic
hai nhém CHz;

R? 1a l-metyl triazolyl, pyridyl, pyridyl-N-oxit, 1-metyl pyrazolyl,
pyrimidinyl, pyrazinyl, oxazolyl, isoxazolyl, N-axetyl-azetidin-3-yl, N-
metylsulfonyl-azetidin-3-yl, N-Boc-azetidin-3-yl, N-axetyl piperidinyl, 1-H-
piperidinyl, N-Boc-piperidinyl, N-Cq-jalkyl-piperidinyl, thiazolyl, pyridazyl, 1-(3-
metoxypropyl)-imidazolyl, hodc 1-Cu-zalkyl imidazolyl; trong d6 1-Cq-jalkyl
imidazolyl tity ¥ duoc thé bang 1én dén hai nhém CH; b sung, hoic mot phin tir thé
dugc chon tir nhém bao gdm SCH;s, va Cl; va pyridyl, va pyridyl-N-oxit tly ¥ dugc
thé bing 1én dén hai phin tir thé doc 14p dugc chon tir nhém bao gdm SO,CHs,
SO2NH;, C(O)NHz, -CN, OCHs, CF3, Cl, va CHs; va thiazolyl, oxazolyl va
isoxazolyl tity y dugc thé bing 1én dén hai nhém CHs; val-metyl pyrazolyl tuy y
dugc thé bing 1én dén hai nhém CH3 bd sung;

RS 1a phenyl, pyridyl, benzothiophenyl, thiophenyl, pyrimidinyl, pyridazyl,
hodc pyrazinyl; trong d6 phenyl hoic pyridyl tily ¥ duoc thé bing OCFs, SO.CHs,
CFs, CHF,, pyrazolyl, triazolyl, imidazolyl, tetrazolyl, oxazolyl, thiazolyl, CHs,
OCH3s, N(CHzs)2, SO.NH2, CONH>, Cl, F, -CN, CO:H, OH, CH,OH, NHCOCH3,
hoic COCHz;

R’ 1a H, Cl, -CN, Cu4alkyl, OC4alkylCF3, OCH,CH,0Cq4alkyl, CF3,
SCHs, NA!A2 C(O)NA!A?, N(CH3)Cp4alkyINA!AZ, OCq4alkyINA'A2, OCq.
salkyl, OCHz-(1-metyl)-imidazol-2-yl, imidazolyl, furyl, pyrazolyl, pyridyl, hoic
pyrimidinyl; trong d6 imidazolyl hodc pyrazolyl tity ¥ dugc thé bing mot nhém CHs;

Al 1a H, hoic Caualkyl;

A? 1a H, Cawalkyl, Cq-4alkylOCq-salkyl, Ca-salkylOH, C(O)Cqa-alkyl,
hodc OCq-alkyl; hosic A! va A2c6 thé cling véi nito ma ching gin vao tao ra vong

duoc chon tir nhém bao gém:
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4-N N ) - -N?

P 10 408 0 Y 4O

-§-N/_\o -E-N/_\N—Rb
\—/ ,va \—/ ;

Rala H, F, OC.4)alkyl, hodc OH;

Ry 14 Ca-gjalkyl, C(O)CHs, hoéc phenyl;

va muoi dugce dung cua né.

4. Hop chét theo diém 3 trong d6:

R! 14 pyrolyl, pyrazolyl, imidazolyl, triazolyl, thiazolyl, pyridyl, pyridyl N-
oxit, pyrazinyl, pyrimidinyl, pyridazyl, piperidinyl, tetrahydropyranyl, phenyl,
oxazolyl, isoxazolyl, thiophenyl, benzoxazolyl, hodc quinolinyl; trong d6 piperidinyl,
pyridyl, pyridyl N-oxit, imidazolyl, phenyl, thiophenyl, benzoxazolyl, va pyrazolyl
tly y duoc thé bingSO,CHs, C(O)CHs, C(O)NH,, CHs, CH,CHs, CF3, CL, F, -CN,
OCH3s, N(CHs)2, -(CH2);:0CH3, SCH3, OH, CO2H, CO,C(CHs)s, hodc OCH,OCHj;
va tity y duoc thé bang 1én dén hai phén tir thé b sung doc 14p duoc chon tir nhém
bao gém Cl, OCHs3, va CHzs; va trong d6 triazolyl, oxazolyl, isoxazolyl, va thiazolyl
tuy y dugc thé bang mot hoic hai nhém CHs;

R? 1a 1-metyl-1,2,3-triazolyl, pyridyl, pyridyl-N-oxit, 1-metyl pyrazol-4-yl,
pyrimidin-5-yl, pyridazyl, pyrazin-2-yl, isoxazolyl, N-axetyl-azetidin-3-yl, N-
metylsulfonyl-azetidin-3-yl, N-Boc-azetidin-3-yl, N-axetyl piperidinyl, 1-H-
piperidinyl, ~N-Boc-piperidinyl, N-Cg.palkyl-piperidinyl, thiazol-5-yl, 1-(3-
metoxypropyl)-imidazol-5-yl, hodc 1-Cq-zjalkyl imidazol-5-yl; trong d6 1-Cq-zjalkyl
imidazol-5-yl tlly ¥ dugc thé bang 1én dén hai nhém CHs bd sung, hodic mot phin tir
thé dugc chon tir nhém bao gém SCHs, va Cl; va pyridyl, va pyridyl-N-oxit tuy y
dugc thé bﬁng 1én dén hai ph?m tir thé doc lap dugc chon tir nhém bao g(“)m C(O)NH.,
-CN, OCH3s, CF3, Cl, va CHs; v thiazol-5-yl, va isoxazolyl tily ¥ dugc thé bing 1én
dén hai nhém CHs; val-metyl pyrazol-4-yl tiy y dugc thé bing 1én dén hai nhém
CH; b4 sung; |

R’ 1a H, Cl, -CN, CF3;, SCHs, OCg-jalkyl, OH, Ca-alkyl, N(CH3)OCHj3,
NH(C-2jalkyl), N(Ca-2)alkyl)2, hodc 4-hydroxy-piperidinyl;
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Ré 13 pyridyl, phenyl, benzothiophenyl, hojc thiophenyl; trong d6 pyridyl
hodc phenyl nay tlly y dugc thé bing OCFs, SO,CHs, CF3, CHF,, imidazol-1-yl,
pyrazol-1-yl, 1,2,4-triazol-1-yl, CH3, OCHj3, CI, F, hodc -CN;

R’ 1a H, Cl, -CN, Cq-alkyl, OCH,CF3, OCH,CH,OCHj3, CF3, SCH3, NA!A2,
C(O)NHCHs3, N(CH3)CH:CH:NA'AZ OCH2CH2NA'A?, OCa.sjalkyl, OCHz-(1-
metyl)-imidazol-2-yl, imidazol-2-yl, fur-2-yl, pyrazol-4-yl, pyrid-3-yl, hoic
pyrimidin-5-yl; trong d6 imidazolyl hodc pyrazolyl tity ¥ dugc thé bing mot nhém
CH;;
| Al 13 H, hoic Caalkyl;

A? 13 H, Cawalkyl, Cu4alkylOCusalkyl, Cq.salkylOH, C(O)Ca-zalkyl,
hoic OCHs3; hodc A! va A2c6 thé cling véi nito ma ching gin vao tao ra vong dugc

chon tir nhém bao gdm:

N ) .
Ng/;l’ NCZ]/NH’_g-NG’_g_Ni]’ -é—Ni>~Ra’-§-N<><F ’

4N O 4N N-R,

N VA
R.1a H, F, OCHj3, hodc OH;
Re 1a CHs3, hodc phenyl,

va muoi dugc dung cua no.

5. Hop chit theo diém 4 trong do:

R! 1a imidazolyl, pyrimidinyl, triazolyl, tetrahydropyranyl, thiazolyl, pyridyl,
piperidinyl, phenyl, hodc oxazolyl; trong d6 piperidinyl, pyridyl, imidazolyl, va
phenyl tity ¥ dugc thé bing SO,CHs, C(O)CHs, CHs, CF3, Cl, F, -CN, OCHs, -CFs,
hodc N(CHa)y; va tity y dugc thé bing mot nhém bd sung doc 1ap duge chon tir Cl,
OCHj, va CHj; va trong do triazolyl, oxazolyl, va thiazolyl tlly ¥ dugc thé bing mot
hodc hai nhém CH3;

R? 1a 1-metyl-1,2-3triazol-5-yl, pyrid-3-yl, 1-metyl pyrazol-4-yl, thiazol-5-yl,
N-axetyl-piperidin-4-yl, N-axetyl-azetidin-3-yl, N-metylsulfonyl-azetidin-3-yl, N-
Boc-azetidin-3-yl, 1,2-dimetyl imidazol-5-yl ho&c 1-metyl imidazol-5-yl;

R? 1a OH, hoiic NH;

R*1a H;
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R*1a H, Cl, -CN, CFs, CH3, OH, N(CH;)OCHj3, hoiic OCHs;

R® 1a pyridyl, phenyl, benzothiophenyl, hoic thiophenyl; trong dé pyridyl
hodc phenyl nay tuy y dugc thé bing pyrazol-1-yl, 1,2,4-triazol-1-yl, CF3, OCHs,
SO,CH3, Cl, F, hodc -CN;

R’ 1a Cl, -CN, CF3, Cusalkyl, NA!A2 C(O)NHCH;, OCH,CH,OCHs, 1-
metyl imidazol-2-yl, 1-metyl pyrazol-4-yl, hodc OC-2)alkyl;

Al1a Cuaalkyl;

A? 1a Caajalkyl, CH.CH,OCH3, hofic OCHs; hodic A! va A2cé thé cing véi

nito ma chung gin vao tao ra vong dugc chon tir nhém bao gom:

F
AR -g-Ni><F AJ VQ'E'N/\:\/O :

Ra 1a OH, OCHj3, F, hodc H;

R°1a H;
va mubi dugc dung ctia no.

6. Hop chét theo diém 5 trong d6:

R! 1a imidazolyl, triazolyl, thiazolyl, pyridyl, piperidinyl, phenyl, hoic
oxazolyl; trong d6 piperidinyl, pyridyl, imidazolyl, va phenyl tity ¥ duoc thé bing
C(O)CH3, CHs, CF3, Cl, F, -CN, OCH3, hogc N(CHa)z; va tlly ¥ duoc thé bing mot
nhém bd sung ddc 1ap duge chon tir Cl, OCHs, va CHs; va trong dé triazolyl,
oxazolyl, va thiazolyl tlty y dugc thé bing mot hodc hai nhém CHa;

R? 1a 1-metyl-1,2-3triazol-5-yl, pyrid-3-yl, 1-metyl pyrazol-4-yl, thiazol-5-yl,
N-axetyl-piperidin-4-yl, 1,2-dimetyl imidazol-5-yl hodc 1-metyl imidazol-5-yl;

Rs 1a OH;

R’ 1a H, Cl, -CN, CF3, CH3, hoic OCH3;

RS 1a phenyl, thiophen-2-yl, benzothiophen-2-yl; trong dé phenyl tily ¥ duoc
thé béng pyrazol-1-yl, 1,2 4-triazol-1-yl, OCH3, SO2CH3, Cl, F, CF3, ho#ic -CN;

R’ 1a Cl, -CN, CHs, NA!A?, C(O)NHCHj3, hoic OC-jalkyl;

Al 1a Capalkyl,

A? 1a Cgaalkyl, hojc OCHs; hodic A! va A?cé thé cling v6i nito ma ching

gdn vao tao ra vong la:
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-g-Ni> ;

va muoi dugce dung cta nd.

7. Hop chét theo diém 1 dugc chon tir nhém bao gém:
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va muoi dugc dung ctia ching.

8. Hop chit theo diém 1, trong d6 hop chit nay dugc chon tir nhém bao gbm:
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va muoi dugc dung cta ching.

9. Hop chit c6 cong thirc:

va mudi dugc dung ciia né.
10. Duoc phém chira hop chét theo diém 1 va chét mang dugc dung.

11. Dugc pham thu dugc bing céch tron hop chit theo diém 1 va chit mang duoc
dung.

12. Quy trinh bao ché dugc phim chira budc tron hop chit theo diém 1 va chit mang
dugc dung.

-283-



19882

DANH MUC TRINH TU
<110> Janssen Pharmaceutica NV
<120>  cHAT IEU BIEN QUINOLINYL LIEN KET METYLEN CUA ROyt
<130> PRD-3276 '
<140> S6 don
<141> 2013-10-15
<160> 9
<170> Patentln version 3.5
<210> 1
<211> 3054
<212> ADN
<213> Nguoi théng tué

<400> 1
agagagctag gtgcagagct tcaggctgag gegetgetga gagggcectcg ccecgectet 60

gccgecagct gcaccccact cctggaccac cccbtgctga gaaggacagg gagccaaggc 120
cggcagagcc aaggctcagt catgagaaca caaattgaag tgatcccttg caaaatctgt 180
ggggacaagt cgtctgggat ccactacggg gttatcacct gtgaggggtg caagggcttic 240
ttccgecgga gecagegetg taacgcggec tactcetgeca ccegtcagea gaactgecece 300
atcgaccgca ccagccgaaa ccgatgecag cactgecgcec tgcagaaatg cetggegetg 360
ggcatgtcce gagatgctgt caagttcgge cgcatgtcca agaagcagag ggacagectg 420
catgcagaag tgcagaaaca gctgcagcag cggcaacagc agcaacagga accagtggtc 480
aagacccctc cagcagggge ccaaggagca gataccctca cctacacctt ggggctccca 540
gacgggcagc tgceeetggg ctectegect gacctgeetg aggcttetge ctgtcccect 600
ggcctectga aagectcagg ctetgggecc tecatattcca acaacttgge caaggcaggg 660
ctcaatgggg cctcatgcca ccttgaatac agccctgage ggggcaagge tgagggcaga 720
gagagcttct atagcacagg cagccagctg acccctgacc gatgtggact tegttttgag 780
gaacacaggc atcctggget tggggaactg ggacagggcec cagacagcta cggcagccce 840
agtttccgca gcacaccgga ggcaccctat gecctccctga cagagataga geacctggtg 900

cagagcgtct gcaagtccta cagggagaca tgccagcetge ggetggagga cetgetgegg 960
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cagcgctcca acatcttctc ccgggaggaa gtgactggcet accagaggaa gtccatgtgg 1020
gagatgtggg aacggtgtgc ccaccacctc accgaggceca ttcagtacgt ggtggagttc 1080
gccaagaggc tctcaggctt tatggagctc tgccagaatg accagattgt getictcaaa 1140
gcaggagcaa tggaagtggt gctggttagg atgtgccggg cctacaatge tgacaaccge 1200
acggtctttt ttgaaggcaa atacggtggc atggagctgt tccgagectt gggctgcage 1260
gagctcatca getccatctt tgacttctce cactcectaa gtgecttgea cttttccgag 1320
gatgagattg ccctctacac agcccttgtt ctcatcaatg cccatcggec agggetccaa 1380
gagaaaagga aagtagaaca gctgcagtac aatctggagc tggccttica tcatcatctc 1440
tgcaagactc atcgccaaag catcctggca aagcetgccac ccaaggggaa gettcggage 1500
ctgtgtagcec agcatgtgga aaggcetgcag atcttccage acctccacce categtggtc 1560
caagccgctt tccectecact ctacaaggag ctcttcagcea ctgaaaccga gtcacctgtg 1620
gggctgtcca agtgacctgg aagagggact ccttgectet cectatggec tgetggeccca 1680
cctecetgga ceccegtteca cectcaccct tttectttce catgaaccct ggagggtggt 1740
ccccaccagc tetttggaag tgagcagatg ctgeggetgg ctttctgtca gcaggecgge 1800
ctggcagtgg gacaatcgcc agagggtggg getggcagaa caccatcetce agectcaget 1860
ttgacctgtc tcatttccca tattcctica cacccagcett ctggaaggcea tggggtgget 1920
gggatttaag gacttctggg ggaccaagac atcctcaaga aaacaggggce atccaggget 1980
ccctggatga atagaatgca attcattcag aagctcagaa gctaagaata agectttgaa 2040
atacctcatt gcatttcect ttigggcettcg gettggggag atggatcaag ctcagagact 2100
ggcagtgaga gcccagaagg acctgtataa aatgaatctg gagctttaca ttttctgecct 2160
ctgecttcct cccagetcag caaggaagta tttgggceacc ctacccttta cetggggtet 2220
aaccaaaaat ggatgggatg aggatgagag gctggagata attgttttat gggatttggg 2280
tgtgggacta gggtacaatg aaggccaaga gcatctcaga catagagtta aaactcaaac 2340
ctcttatgtg cactttaaag atagacttta ggggctggca caaatctgat cagagacaca 2400
tatccataca caggtgaaac acatacagac tcaacagcaa tcatgcagtt ccagagacac 2460
atgaacctga cacaatctct cttatccttg aggccacagce ttggaggagce ctagaggect 2520

caggggaaag tcccaatect gagggaccct cccaaacatt tccatggtge tccagtccac 2580
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tgatcttggg tctggggtga tccaaatace accccagcte cagcetgtett ctaccactag 2640
aagacccaag agaagcagaa gtcgctcgcea ctggtcagtc ggaaggcaag atcagatcct 2700
ggaggacttt cctggcecetge ccgecagecc tgctettgtt gtggagaagg aagecagatgt 2760
gatcacatca cccegtcatt gggcaccgct gactccagea tggaggacac cagggagcag 2820
ggcctgggcec tgtttcceca getgtgatcet tgcccagaac ctetettgge ttcataaaca 2880
gcetgtgaacc ctcceetgag ggattaacag caatgatggg cagtcgtgga gttggggggg 2940
ttgggggtgg gattgtgtcc tctaagggga cgggttcatc tgagtaaaca taaaccccaa 3000
ctigtgccat tctttataaa atgattitaa aggcaaaaaa aaaaaaaaaa aaaa 3054
<210> 2

<211> 786

<212> ADN

<213> Nguoi thong tué

<400> 2
agcacaccgg aggcacccta tgcctcectg acagagatag agcacctggt gcagagegtc 60

tgcaagtcct acagggagac atgccagctg cggcetggagg acctgetgeg gecagegetce 120
aacatcttct cccgggagga agtgactggce taccagagga agtccatgtg ggagatgtgg 180
gaacggtgtg cccaccacct caccgaggcc attcagtacg tggtggagtt cgccaagagg 240
ctctcaggct ttatggagct ctgccagaat gaccagattg tgcttctcaa agcaggagca 300
atggaagtgg tgctggttag gatgtgccgg gectacaatg ctgacaaccg cacggtcettt 360
tttgaaggca aatacggtgg catggagctg ttccgagect tgggcetgcag cgagcetcatc 420
agctccatct ttgacttcte ccacteccta agtgecttge acttticcga ggatgagatt 480
gccctetaca cagcecctigt tctcatcaat geccatcgge cagggcetcca agagaaaagg 540
aaagtagaac agctgcagta caatctggag ctggccttic atcatcatct ctgcaagact 600
catcgccaaa geatcctgge aaagetgeca cccaagggga agettcggag cetgtgtage 660
cagcatgtgg aaaggctgca gatcttccag cacctccacc ccategtggt ccaagecget 720
ttccetecac tctacaagga getcttcage actgaaaccg agtcacctgt ggggcetgtce 780
aagtga 786

<210> 3
211> 7
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<212> PRT
<213> Trinh tu nhan tao

<220
<223> Vi tri phan tach proteaza TurboTEV

<400> 3

Glu Asn Leu Tyr Phe GIn Gly
1 5

<210> 4
<211> 283
<212> PRT

<213> Trinh tu nhan tao

<220>
<223>  San pham thiét ké dugc st dung trong th& nghiém Thermofluor

<400> 4
Met Ala His His His His His His Ala Gly Gly Ala Glu Asn Leu Tyr
1 5 10 15

Phe GIn Gly Ala Met Asp Ser Thr Pro Glu Ala Pro Tyr Ala Ser Leu
20 25 30

Thr Glu lle Glu His Leu Val GIn Ser Val Cys Lys Ser Tyr Arg Glu
35 _ 40 45

Thr Cys GIn Leu Arg Leu Glu Asp Leu Leu Arg GIn Arg Ser Asn lle
50 55 60

Phe Ser Arg Glu Glu Val Thr Gly Tyr GIn Arg Lys Ser Met Trp Glu
65 70 75 80

Met Trp Glu Arg Cys Ala His His Leu Thr Glu Ala lle GIn Tyr Val
85 90 95

Val Glu Phe Ala Lys Arg Leu Ser Gly Phe Met Glu Leu Cys GIn Asn
100 105 110

Asp GiIn lle Val Leu Leu Lys Ala Gly Ala Met Glu Val Val Leu Val
115 120 125
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Arg Met Cys Arg Ala Tyr Asn Ala Asp Asn Arg Thr Val Phe Phe Glu
130 135 140

Gly Lys Tyr Gly Gly Met Glu Leu Phe Arg Ala Leu Gly Cys Ser Glu
145 150 155 160

Leu lle Ser Ser lle Phe Asp Phe Ser His Ser Leu Ser Ala Leu His
165 170 175

Phe Ser Glu Asp Glu lle Ala Leu Tyr Thr Ala Leu Val Leu lle Asn
180 185 190

Ala His A‘rg Pro Gly Leu GIn Glu Lys Arg Lys Val Glu GIn Leu GIn
195 200 205

Tyr Asn Leu Glu Leu Ala Phe His His His Leu Cys Lys Thr His Arg
210 215 220

GIn Ser lle Leu Ala Lys Leu Pro Pro Lys Gly Lys Leu Arg Ser Leu
225 230 235 240

Cys Ser GIn His Val Glu Arg Leu GIn lle Phe GIn His Leu His Pro
245 250 255

lle Val Val GIn Ala Ala Phe Pro Pro Leu Tyr Lys Glu Leu Phe Ser
260 265 270

Thr Glu Thr Glu Ser Pro Val Gly Leu Ser Lys
275 280

<210> 5

<211> 6

<212> PRT

<213> Nguoi thong tué

<400> 5
Leu Tyr Lys Glu Leu Phe
1 5

<210> 6
<211> 6
<212> PRT
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<213> Trinh tu nhan tao

<220>
<223>  Mién AF2 dot bién

<400> 6
Leu Phe Lys Glu Leu Phe
1 5

<210> 7

<211> 786

<212> ADN

<213> Trinh tu nhan tao

<220> X ,
<223> LBD vd&i mién AF2 dot bién

<400> 7
agcacaccgg aggcacccta tgcctceetg acagagatag agcacctggt gcagagegtc 60

tgcaagtcct acagggagac atgccagcetg cggetggagg acctgetgeg gecagegetce 120
aacatcttct cccgggagga agtgactgge taccagagga agtccatgtg ggagatgtgg 180
gaacggtgtg cccaccacct caccgaggcec attcagtacg tggtggagtt cgccaagagg 240
ctctcagget ttatggagcet ctgccagaat gaccagattg tgctictcaa agcaggageca 300
atggaagtgg tgctggttag gatgtgcegg gectacaatg ctgacaacceg cacggtettt 360
tttgaaggca aatacggtgg catggagctg ttccgagect tgggetgcag cgagcetcatc 420
agctccatct ttgacttctc ccactcccta agtgecttge acttticcga ggatgagatt 480
gecctetaca cageccttgt tetcatcaat geccatcgge cagggetcca agagaaaagg 540
aaagtagaac agctgcagta caatctggag ctggcctttc atcatcatct ctgcaagact 600
catcgccaaa geatcctgge aaagctgcca cccaagggga agcettcggag cetgtgtage 660
cagcatgtgg aaaggctgca gatcttccag cacctccacc ccategtggt ccaagecget 720
ttccctecac tettcaagga getcttcage actgaaaccg agtcacctgt ggggetgtce 780
aagtga 786

<210> 8

<211> 261

<212> PRT
<213> Nguoi théng tué
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<400> 8

Ser Thr Pro Glu Ala Pro Tyr Ala Ser Leu Thr Glu lle Glu His Leu
1 5 10 15

Val GIn Ser Val Cys Lys Ser Tyr Arg Glu Thr Cys GIn Leu Arg Leu
20 25 30

Glu Asp Leu Leu Arg GIn Arg Ser Asn lle Phe Ser Arg Glu Glu Val
35 40 45

Thr Gly Tyr GIn Arg Lys Ser Met Trp Glu Met Trp Glu Arg Cys Ala
50 55 60

His His Leu Thr Glu Ala lle GIn Tyr Val Val Glu Phe Ala Lys Arg
65 70 75 80

Leu Ser Gly Phe Met Glu Leu Cys GIn Asn Asp Gin lle Val Leu Leu
85 90 95

Lys Ala Gly Ala Met Glu Val Val Leu Val Arg Met Cys Arg Ala Tyr
100 105 110

Asn Ala Asp Asn Arg Thr Val Phe Phe Glu Gly Lys Tyr Gly Gly Met
115 120 125

Glu Leu Phe Arg Ala Leu Gly Cys Ser Glu Leu lle Ser Ser lle Phe
130 135 140

Asp Phe Ser His Ser Leu Ser Ala Leu His Phe Ser Glu Asp Glu lle
145 150 155 160

Ala Leu Tyr Thr Ala Leu Val Leu lle Asn Ala His Arg Pro Gly Leu
165 170 175

GIn Glu Lys Arg Lys Val Glu GIn Leu GIn Tyr Asn Leu Glu Leu Ala
180 185 190

Phe His His His Leu Cys Lys Thr His Arg GIn Ser lle Leu Ala Lys
195 200 205
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Leu Pro Pro Lys Gly Lys Leu Arg Ser Leu Cys Ser GIn His Val Glu
210 215 220

Arg Leu GlIn lle Phe GIn His Leu His Pro lle Val Val GIn Ala Ala
225 230 235 240

Phe Pro Pro Leu Tyr Lys Glu Leu Phe Ser Thr Glu Thr Glu Ser Pro
245 250 255

Val Gly Leu Ser Lys
260

<210> 9

<211> 261

<212> PRT

<213>  Danh muc trinh ty

<220> e "N A a
<223> LBD v&i mién AF2 d6t bién

<400> 9

Ser Thr Pro Glu Ala Pro Tyr Ala Ser Leu Thr Glu lle Glu His Leu
1 5 10 15

Val Gln Ser Val Cys Lys Ser Tyr Arg Glu Thr Cys GIn Leu Arg Leu
20 25 30

Glu Asp Leu Leu Arg GIn Arg Ser Asn lle Phe Ser Arg Glu Glu Val
35 40 45

Thr Gly Tyr GIn Arg Lys Ser Met Trp Glu Met Trp Glu Arg Cys Ala
50 55 60

His His Leu Thr Glu Ala lle GIn Tyr Val Val Glu Phe Ala Lys Arg
65 70 75 80

Leu Ser Gly Phe Met Glu Leu Cys GIn Asn Asp GIn lle Val Leu Leu
85 90 95

Lys Ala Gly Ala Met Glu Val Val Leu Val Arg Met Cys Arg Ala Tyr
100 105 110
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Asn Ala Asp Asn Arg Thr Val Phe Phe Glu Gly Lys Tyr Gly Gly Met
115 120 125

Glu Leu Phe Arg Ala Leu Gly Cys Ser Glu Leu lle Ser Ser lle Phe
130 135 140

Asp Phe Ser His Ser Leu Ser Ala Leu His Phe Ser Glu Asp Glu lle
145 150 155 160

Ala Leu Tyr Thr Ala Leu Val Leu lle Asn Ala His Arg Pro Gly Leu
165 170 175

GIn Glu Lys Arg Lys Val Glu GIn Leu GIn Tyr Asn Leu Glu Leu Ala
180 185 190

Phe His His His Leu Cys Lys Thr His Arg Gin Ser lle Leu Ala Lys
195 200 205

Leu Pro Pro Lys Gly Lys Leu Arg Ser Leu Cys Ser GIn His Val Glu
210 215 220

Arg Leu GlIn lle Phe GIn His Leu His Pro lle Val Val Gln Ala Ala
225 230 235 240

Phe Pro Pro Leu Phe Lys Glu Leu Phe Ser Thr Glu Thr Glu Ser Pro
245 250 255

Val Gly Leu Ser Lys
260
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