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(57) Séng ch& dé cap dén cic hop chét c6 tic dung chong bénh s6t 1ét va cdc hop

chét nay dé st dung chong lai dong vat nguyén sinh thuoc giéng Plasmodium,

bao gom cic chiing Plasmodia khang thuSc. Séng ché& con dé cap dén cic ché

phdm chita cac hgp chét nay va quy trinh diéu ché chiing.
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Linh vue Ky thuit dwoe dé cip

Sang ché d& cap dén cac hop chét chdng sbt rét dé chéng lai dong vat nguyén
sinh thudc gibng Plasmodium, bao gdm cac ching Plasmodia khéng thudc. Sang ché

con dé cap dén duoc phdm chira cac hop chit nay va quy trinh diéu ché chung.
Tinh trang ky thuit cia siang ché

S6t rét 14 mot bénh sdt nhiém tring bi gy ra bdi dong vat nguyén sinh thudc
gibng Plasmodium, ky sinh trong c4c t& bao hdng cau, va lay truyén thong qua cac vét
d6t cua mudi bi nhiém ky sinh tring thudc giébng Anopheles. Bénh nay dic trung béi
cac con 6n lanh, sbt, va dd md hoi, xudt hién theo dot phu thudc vao thoi gian can thiét
dé cac ky sinh tring phat trién thé hé mai trong co thé. Sau khi hdi phuc khéi con cip
tinh, bénh ndy c¢6 xu hudng trd thanh man tinh véi cac lan tai phat 'khc‘)ng thuong
xuyén. C6 bdn loai gdy bénh & nguoi 1a Plasmodium falciparum (P. falciparum),
Plasmodium vivax (P. vivax), Plasmodium malriae (P. malriae) va Plasmodium ovale

(P. ovale).

Trong sb nhiéu dang bénh sét rét khac nhau & ngudi, bénh sét rét gay ra boi P.
falciparum, dugc dac trung boi cac triéu ching toan than nghiém trong va doi khi gay
tir vong, gy ra phan 1on céc ca tir vong & nguoi. P. falciparum nguy hiém & chd no6
khong chi tiéu héa hemoglobin clia t& bao hdng ciu ma con lam thay ddi tinh chét két
dinh cua t& bao ma né cu ngy, 1am cho té bao nay dinh vao cac thanh ciia mach mau.
Diéu nay trd 1én nguy hiém khi cac té bao mau bi nhiém ky sinh tring dinh vao céac
mach méu, gdy tic dong mau. Bénh nay phd bién & cac viing nhiét d6i va can nhiét déi
cta thé gioi bao gdm ving Amazon ciia Brazil, Pong va Nam My, va Pong Nam A.
Theo bdo c4o nam 2011 cta TS chirc y té thé gioi (World Health Organization) thi ¢6
216 triéu ca bénh st rét vao nam 2010 va 81% trong s6 d6 thudc ving Chau Phi. Theo
wde tinh, c6 655.000 ca tir vong lién quan dén bénh sét rét vao nam 2010 voi 86%

bénh nhan 1 tré em dudi 5 tudi.

Bénh st rét da dugc diéu tri biang nhiéu thuc khac nhau trong nhitng ndm gan

day, k& ca bang thubc két hop. Tuy nhién, sy xuit hién cdc ching gy bénh sbt rét



21201

khang thubc da try thanh van d& dang chu y trong viéc didu tri bénh st rét. WHO dé
nghi artemisinin két hop v&i cac nhom thude chéng sét rét khac (lidu phap diéu tri phdi
hop dua trén artemisinin (artemisinin-based combination therapies - ACT)) 1a li€u
phap diéu tri hang diu cho bénh sbt rét do P. falciparum gay ra. Su xuét hién cta P.
falciparum khang artemisinin, dd dugc xac nhén & bién gidi gitta Campuchia va Thai
Lan vao nam 2009 va nghi ngd & mét s6 ving thuc Myanma va Viét Nam, lam ting

thém nhu cau doi véi cac thudce di€u tri bénh sot rét méi thudc nhdm chat héa hoc mai.

K& tr cong trinh dau tién cua Burckhalter (Burckhalter, J. H., et al, J. Am.
Chem. Soc. 1946, 68, 1894-1901 va J. Am. Chem. Soc. 1948, 70, 1363-1373),
aminoalkyl phenol di dugc nghién ctru chuyén siu lam thudc chdng sét rét (xem tai
liéu: Wiselogle, F. Y., Ed.; Survey of Antimalarial Drugs, 1941-1945, Vols. I ang I,
Edwards Bros., Ann Arbof, Mich., va Duncan, W.G, et al, J. Med. Chem. 1969, 12, 71
1-712). Viéc t6i wu héa khudn miu dau tién a-(dialkylamino)-o-cresol dan t6i viéc xac
dinh dugc WR-194,965 (Schmidt, L. FL, et al, Antimicrobial Agents and
Chemotherapy 1978, 14, 672-679, Peters, W., et al, Annals of Tropical Medicine &
Parasitology 1984, 78, 561-565, va 1984, 78, 567-579) ma da lap dugc profin trong
cac thir nghiém lam sang trén nguoi (Karle, J. M., et al, Antimicrobial Agents and
Chemotherapy 1988, 32, 540-546). Cac cai bién khac bao gém cong nhom 4-
aminoquinolin c6 hoat tinh chéng bénh sdt rét vao khudn miu aminoalkyl phenol va
din téi viéc xac dinh duoc cic hop chit chéng bénh sbt rét nhu amodiaquin
(Burckhalter, J. FL, et al, J. Am. Chem. Soc. 1948, 70, 1363-1373) va tebuquin
(Werbel, L. M., et al, J. Med. Chem. 1986, 29, 924-939). Gan diy, 2-
aminoalkylphenol dugc thé & hai vi tri 3,5 c6 hoat tinh chéng bénh sdt rét di duoc béo
c4o (patent My s6 7,589, 127, dugc cép ngay 15/9/2009 va Powles, M. A., et al,
Antimicrobial Agents and Chemotherapy 2012, 56, 2414-2419).

Do d6, van can cac hop chét chéng bénh sbt rét c6 hiéu luc dic biét, hoat tinh

cao d6i vaoi cac ching khang thudce, cé profin do an toan tot.

Ban chit ky thuit ciia sang ché
Sang ché dé xuét cac hop chét va cac ché phdm dung dé diéu tri bénh sét rét,
bao gdém bénh sbt rét khang thudc. Cac hop chét theo sang ché 1a cac chét khang dong

vat nguyén sinh, c6 hiéu qua trén in vitro va in vivo dé khang dong vat nguyén sinh
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thudc giéng Plasmodium (P. falciparum, P. bergei, v.v..), 14 tac nhan gy nhiém chiu
trach nhiém vé bénh st rét.

Séang ché d& xuét cac hop chit c6 cong thirc I va Cong thirc 1T

4
R R4a 1 3a
| h 'T'/ ) | = R3R
A__D R
N3 I Asg?P il

va cac mudi duoc dung, cac chit ddng phan dbi anh, va chit ddng phan khong dbi

quang cua chung, trong do

R! 13 heteroaryl duoc gin qua nguyén tir cacbon ctia vong heteroaryl, dugc thé tuy y
bang 1, 2, hodc 3 nhom R, .

A, B va D doc lap 1a CH, CR? hodc N, v6i didu kién it nhit mot trong s6 A, B, hodc D
1a CR?;

R? 1a Ci-i0alkyl, Ci-10 haloalkyl, halo, xyano, Cs-10Xycloalky, Ci.s alkylsulfonyl, Ce-10
aryl, duoc thé ty y bang 1, 2, hodc 3 nhém R®, hodc heteroaryl duge gin qua
nguyén tir cacbon ctia vong heteroaryl dugc thé ty y bang 1, 2, hodc 3 nhém
RS,

R? va R%* doc 1ap 1a hydro, Ci-10alkyl, Ci-10 haloalkyl, hodc Cs-j0xycloalkyl;

R* va R* d6c lap 1a hydro, Ci-10alkyl, Ci.10 haloalkyl, Cs.10 xycloalkyl,
C1-10alkCs.10xycloalkyl, hodc Ci-10alkNR’R, trong d6 R7 va R7 doc lap la H
hodc Ci.10alkyl; hodc

R* va R%, cing v6i nguyén tir nito ma chung gén vao, tao ra di vong c6 tir 4 dén 7
nguyén tt vong, trong d6 mdt nguyén tir vong cacbon ¢ thé tuy y duoc thay
thé bang NR®, O, S, hodc SO2, va trong d6 nguyén tir vong cacbon bat ky c6 thé
dugc thé tuy y bing Cis alkyl, Cis haloalkyl, Cis alkoxy, hodc Cs.io
xycloalkyl;

mdi R® ddc 1ap 1a halo, xyano, hydroxy, Ci-10alkyl, Ci-10 haloalkyl, Ci-10alkoxy, Ci-10
haloalkoxy, Cs.10xycloalky, Cs.10xycloalkoxy, amino, Ci.10 alkylamino, Ci-10
dialkylamino, Cs.10 xycloalkyamino, pyrolidinyl, Ci-10 alkylsulfonyl, sulfamoyl,
Ci-10alkylsulfamoyl hodc Ci.1o dialkylsulfamoyl; va

R 1a Ci-10alkyl, Ci-10 haloalkyl, Cs.10 xycloalkyl, hodc axetyl.
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Sang ché ciing dé xuét cac hop chét néu trén ciing nhu phuong phap diéu ché
ching.
M5 ta chi tiét sang ché

Cén hiéu ring sang ché khong bi gi6i han vao cac san phim, phuong phap, diéu
kién, hoac thong s6 cu thé duoc md ta va/hodc dugce néu & ddy, va thudt ngit duge st
dung & day chi dé mo ta cac phuong 4n cu thé duoi dang vi du va khong duogc du dinh
dé gidi han dbi tuong duoc yéu ciu bao ho. Tuong tu, trir khi c6 quy dinh cu thé khac,
phdn md ta bit ky chi din t6i co ché c6 thé hoic kidu tic dong hodc 1y do cai tién chi
mang tinh minh hoa va sang ché nay khong bi rang budc boi tinh chinh xédc hodc

khéng chinh xéc clia co ché hoic kiéu téc dong hodc 1y do cai tién bat ky duoc goi y &

day.
Sang ché dé cap dén cc hop chét c6 cong thirc I:
OH R3 R3a
1 4a
Y Y
A\B//D R4 .
trong 46

R! 14 heteroaryl duoc gin qua nguyén tir cacbon ctia vong heteroaryl, dugc thé tuy y
bang 1, 2, hodc 3 nhém R?;

A, B va D ddc lap la CH, CR? hodc N, v6i didu kién it nhit mdt trong s6 A, B, hogc D
1a CR?;

R2 14 Ci.10 alkyl, Ci-10 haloalkyl, halo, xyano, Cs.i0 xycloalkyl, -SO2Ci-10alkyl, Ce-10aryl
duoc thé tuy y béng 1, 2, hodc 3 nhém R3, hodc heteroaryl dugc gén qua
nguyén tu cacbon cta vong heteroaryl duoc thé tiy y bang 1, 2, hoic 3 nhém
R3;

R? va R* do6c 1ap la hydro, Ci.o alkyl, Ci.io haloalkyl, Ci alkoxy, hodc Cs.io
xycloalkyl;

R* va R* d6c lap 1a hydro, Ci.ioalkyl, Ci.10 haloalkyl, hodc Cs.ioxycloalkyl, hodc

R* va R* doc lap la hydro, Ci-ioalkyl, Ci.10 haloalkyl, Cs-10 xycloalkyl,
C-10alkCs.10xycloalkyl, hodc Ci.10alkNR'R", trong d6 R7 va R7 doc lap 1a H
hodc Ci-joalkyl; hodc
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R* va R* cling v&i nguyén tir nito ma chiing gén vao, tao ra di vong c6 tir 4 dén 7
nguyén tir vong, trong d6 mdt nguyén tir vong cacbon c6 thé tity y duge thay
thé bang NRS, O, S, hodc SO», v trong d6 nguyén tir vong cacbon bat ky c6 thé
duoc thé thy y bang Ci.salkyl, Ci haloalkyl, Ci.¢ alkoxy, hodc Cs-10
xycloalkyl;

mdi R® doc 1ap 1a halo, xyano, hydroxy, Ci-ioalkyl, Ci-10 haloalkyl, Ci-10 alkoxy, Ci-10
haloalkoxy, Cs.10xycloalky, Cs.10xycloalkoxy, amino, Ci-10alkylamino, Cj-10
dialkylamino, Cs.10 xycloalkyamino, pyrolidinyl, Ci-10 alkylsulfonyl, sulfamoyl,
Ci-10 alkylsulfamoyl, hodc Ci.jo dialkylsulfamoyl; va

R® 1a Cy.i0alkyl, Ci-10 haloalkyl, hodc Ci.joxycloalkyl hodc axetyl.

Cac mubi duoc dung, cac chit ddng phan dbi anh, va cic chat ddng phan khéng
d6i quang ctia cac hop chét co cong thic I cling nim trong pham vi clia sang ché.

Céc vi du v& cac hop chét cé cong thic I bao gdm céc hop chét va cac mubi
dugc dung, céc chit dong phan d6i anh, hodc chit ddng phan khong déi quang ciia
chting, trong d6 A va D 1a CH, va B 1a CR% Theo cac phuong 4n khéc, B va D la CH
va A 1a CR2 Theo cac phuong 4n khac nita, A va B 1a CH va D la CR? Theo céc
phuong an khac nita, mot trong sé A, B, va D 1a N va céc thanh phan khac 14 CH hogc
CR2.

Céc vi du v& cac hop chét c6 cong thic I bao gbm cac hop chit va cac mudi
duoc dung, cac chit ddng phan ddi anh, hodc chit ddng phan khong dbi quang cla
ching, trong d6 m&i R3 va R* 1a H. Theo mdt s6 phuong 4n, R? 1a H va R* 1a Ci.
1oalkyl, Ci-10 haloalkyl, Ci.¢ alkoxy, hodc Cs.1o xycloalkyl. Theo cdc phuong an khac
nita, R? 1a H va R3 1a Ci.jealkyl, vi du, metyl hodc etyl, t6t hon 1a metyl. Theo cac
phuong 4n khac nita, R 1a H va R* 1a Ci.10 haloalkyl, vi dy, -CF3. Theo cac phuong
an khac, R3 1a H va R 1a Ci alkoxy, vi du, metoxy, etoxy, hodc propoxy. Theo mot
s6 phuong 4n, R® 1a H va R* 1a Cs.0 xycloalkyl, vi du, xyclopropyl, xyclobutyl,
xyclopentyl, hodc xyclohexyl.

Cac vi du vé cac hop chét c6 cong thirc T bao gdm cac hop chit va cac mubi
duge dung, céc chit dong phan ddi anh, hodc chit ddng phan khong d6i quang cta
chung, trong d6 R* 14 fert-butyl va R* 1a H. Theo cac phuong 4n khéc, R* 1a Ci-1o
alkyl, vi du, metyl, etyl, propyl, isopropyl, hodc butyl va R* 1a H hodc Ci-io alkyl, vi
du, metyl hodc etyl. Theo cac phuong 4n khac nita, R* 1a Ci.io haloalkyl, vi du
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triflorometylpropyl, va R* 1a H hodc Ci.io alkyl, vi du, metyl hodc etyl. Theo cac
phuong 4n khéc nita, R* 12 Cs.10 xycloalkyl va R* 13 H hodc Ci-10 alkyl, vi du, metyl
hoic etyl. Theo cac phuwong an khéc nita, R* 1a Ci.10alkCs.ioxycloalkyl va R* 1a H hodc
Ci-10 alkyl vi du, metyl hodc etyl. Theo céc phuong én khac nira, R* 1a Ci.10akNR'R7
va R* 1a H hodc Ci.i0alkyl, vi du, metyl hodc etyl, va trong d6 R7 va R7 doc 1ap 1a H
hodc Croalkyl. Cac vi du v& Ci10alkNR'R7 bao gdm, vi du, -(CH2):N(Et), -
(CHa):N(Me)(Et), -(CHa2)xNH(E), trong d6 x 1a 1-10, tot hon 1a 1-5, 1-4, 1-3, 1, hozc
2.

Céc vi du v& cac hop chét c6 cong thiic I bao gdm cac hop chét va cic mubi
dugc dung, cac chit ddng phan déi anh, hodc chét ddng phan khong dbi quang clia
ching, trong d6 R? 1a Ci-jealkyl, t6t hon 1a fert-butyl, Ce-10 aryl, hodc heteroaryl, trong
do aryl hodc heteroaryl néu trén duoc thé tuy y bang 1, 2, hodc 3 nhém R®. Cac nhém
Ce-10aryl duoc uu tién bao gém phenyl va naphtyl duoc thé tiy y bang 1, 2, hoic 3
nhom R’. Cac nhoém heteroaryl dugc uu tién bao gébm 1-, 2-, ho#c 3-pyridinyl,
pyrimidinyl, va pyridazinyl.

Khi R? 1a Ce.10 aryl duoc thé bang 1, 2, hoic 3 nhém R’ thi mdi R® 1 halo,
xyano, hydroxy, Ci-i0 alkyl, Ci-1o haloalkyl, Ci.io alkoxy, Ci.io haloalkoxy, Cs.io
xycloalky, Cs.1o xycloalkoxy, amino, Ci.io alkylamino, Ci.io dialkylamino, Cs.io
xycloalkyamino, pyrolidinyl, Ci.10 alkylsulfonyl, sulfamoyl, Ci.10 alkylsulfamoyl, hodc
C1.10 dialkylsulfamoyl. Halo va Ci.10 haloalkyl, vi du —CF3, la cac gioi han duoc dac
biét uu tién cho R®.

Khi R? la heteroaryl dugc thé bang 1, 2, hodc 3 nhém R’, thi mdi RS 13 halo,
xyano, hydroxy, Ci.io alkyl, Ciio haloalkyl, Ci.io alkoxy, Ci.io haloalkoxy, Cs-1o
xycloalky, Cs.io xycloalkoxy, amino, Ci.io alkylamino, Ci-o dialkylamino, Cs-10
xycloalkyamino, pyrolidinyl, -SO2Ci-10 alkyl, sulfamoyl, Ci-10 alkylsulfamoyl, hodc Ci.
10 dialkylsulfamoyl. Halo va Ci.10 haloalkyl, vi du —CF3, la cac giéi han duoc dac bict
ru tién cho R5.

Theo mét sb phuong 4n, R* va R cling v6i nguyén tir nito ma ching gén vao,
tao ra di vong c6 tir 4 dén 7 nguyén tir vong, vi du, tao ra vong piperdinyl, piperazinyl,
pyrolidinyl, hodc morpholinyl. Theo mét s& phuong 4n, mdt nguyén tir cacbon ciia di
vong duge thay thé bang NR®, O, S, hodc SO, va nguyén tit vong cacbon bét ky co thé
duoc thé thy v bing Ci alkyl, Ci. haloalkyl, Ci6 alkoxy, hodc Cs-10 xycloalkyl. Khi



21201

mot nguyén tit cacbon cia di vong dugc thay thé bing NR®, t5t hon néu R° 1a Ci.io
alkyl, Ci.10 haloalkyl, hodc Cs.10xycloalkyl, hodc axetyl.

Céc vi du vé& cac hop chit c6 cong thirc I bao gdm céc hop chét va cac mudi
duoc dung, céc chit ddng phin ddi anh, hoic chat dong phan khong d6i quang cua
chung, trong d6 R! 1a nhom pyridyl, pyrimidinyl, pyrazinyl, hodc thienyl. Theo céc
phuong 4n nhét dinh, nhém pyridyl, pyrimidinyl, pyrazinyl, hodc thienyl duoc thé
bang 1, 2, hodc 3 nhém R°. Theo c4c phuong an khac, R' 1a quinolinyl, isoquinolinyl,
benzothiophenyl, benzofuranyl, pyrazolyl, hodc metylpyrazolyl. Theo mot s& phuong
4n, quinolinyl, isoquinolinyl, benzothiophenyl, benzofuranyl, pyrazolyl, hodc
metylpyrazolyl 1a dugc thé bang 1, 2, hodc 3 nhém R®. Theo mét s6 phuong 4n, R! 14
nhém pyridyl, pyrimidinyl, pyrazinyl, thienyl, quinolinyl, isoquinolinyl,
benzothiophenyl, benzofuranyl, pyrazolyl, hodc metylpyrazolyl duoc thé bang 1, 2,
hodc 3 nhém R3. Céc gisi han duoc uu tién cho R®, trong cac phuong an nay, 1a Ci-
johaloalkyl, vi du, -CF3, halo, Cs.ioxycloalkyl, vi du xyclopropyl, Ci.icalkyl, vi dy,
metyl, etyl, propyl, isopropyl, butyl, va tert-butyl, -CN, Ci.ioalkoxy, vi du, metoxy,
etoxy va propoxy.

Céc hop chat c6 cong thirc I duge uu tién bao gbm céc hop chit va cac mubi
duoc dung, cac chit ddng phan déi anh, hogc chit ddng phén khong déi quang clia
chung, trong d6 A va D la CH, va B 1a CR?%; R® va R% 1a H; R* 1a rers-butyl va R* 1a
H; R? 1a tert-butyl, Ce.10 aryl, hodc heteroaryl, trong d6 aryl hodc heteroaryl néu trén
duoc thé tuy y bing 1, 2, hoic 3 nhom R’ va R! 1a nhém pyridyl, pyrimidinyl,
pyrazinyl, hodc thienyl dugc thé tiy y bang 1, 2, hodc 3 nhom R,

Cac vi du vé céc hop chét c6 cong thic I bao gém cac hop chét va cac mubi
duoc dung, céc chit déng phan dbi anh, hoc chit ddng phan khong ddi quang cua
chung, trong d6 A va D la CH, va B 1a CR?% R® va R* 1a H; R* 1a rert-butyl va R* 1a
H; R? 1a tert-butyl; va R! 1a nhom pyridyl, pyrimidinyl, pyrazinyl, hodc thienyl dugc
thé tiry y bang 1, 2, hogc 3 nhém R®.

Céc hop chét c6 cong thirc I duge uu tién bao gdm céc hop chét c6 cong thirc

IA:
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OH
R1 R4a

IA.

Céc hop chét c6 cong thic IA dugc uu tién bao gdm cac hop chét trong d6 R' 1a
pyridyl, thiophenyl, quinolinyl, isoquinolinyl, benzofuranyl, benzothiophenyl,
pyrazolyl, pyrazinyl, hodc pyrimidinyl, mdi nhém nay dugc thé tily y bang 1, 2, hoic 3
nhom R,

Céc hop chét c6 cong thirc IA dugc uu tién cling bao gdm céc hop chét trong d6
R! la thiophenyl, benzofuranyl, benzothiophenyl, pyrazolyl, pyrazinyl, hodc
pyrimidinyl, m3i nhém nay dugc thé tity y bang 1, 2, hoc 3 nhém R>.

Céc hop chét c6 cong thire TA duge uu tién khac bao gdm cac hop chét trong d6
R* va R* doc 1ap 1a hydro hodc Cis alkyl.

Theo mdt sé phuong 4n, trong s céc hop chat c6 cong thie IA, R* va R* cing
voi nguyén tir nito ma chung gén vao, tao ra di vong ¢ tir 4 dén 7 nguyén tir vong, vi
dy, vong piperdinyl, piperazinyl, pyrrolidinyl, hodc morpholinyl.

Céc hop chit c6 cong thirc A dugc 14y 1am vi du bao gdm:

N
R5_C/ | OH R5__/\|N OH
/R4a /R4a
~ N ~ N
Ré R4
IA-1, T1A-2,
R5
NZ 7 | oM N
5
\ /R4a R l\// | OH .
N Nx i
R4 i
R4
IA-3, va IA-4.

Céc hop chat c6 cong thiic IA khéc dugc 14y 1am vi du bao gdm:



N N
z | OH = OH
. R4a X R4a

IA-4, IA-5,
N
Z ‘ OH
R4a
\ N/
R4
IA-6, IA-7, hoic
N ‘ OH
4a
N N,R
R4

IA-8,
trong d6 mdi quinolinyl hodc isoquinolinyl ctia IA-4, IA-5, IA-6, IA-7, hodc 1A-8
duoc thé tuy y bang 1, 2, hogc 3 nhém R°,
Theo cé4c phuong an dugc uu tién khéac cua cac hop chét c6 Cong thic 1A, R?,

khi c¢é mat, la —CFs, F, Cl, Br, -NHa, -OCisalkyl, -CN, -N(CHa)2, Ci-i0alkyl, Ci-

roalkylsulfonyl, : N?ﬁ, hodc -Cs.sxycloalkyl.

Céc vi du v& cac hop chat c6 cong thirc I bao gbm:

OH N
s N /Li
X N b X O N
H H

Vidu 1 Vidu2

F3C

Vidu3
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N
H
Vidu7 Vidu38 Vidu9
\ro /N| oH k H,N /N| o J< 0 /NI on J<
H H H
Vidu 10 Vidu 11 Vidy 12

Vidu 13
Vidu 14 Vidu 15
N7 | OH J< /N| OH /Nl OH
X N /k N J<
N
MeO H Meo)/\j\?/\ﬁ FaC N
Vidu 16 Vidu17 Vidu 18
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NG NI oH N o
X NJ< FaC” N
N H
Vidu 19 Vi du 20
N S NS on
Z OH \\| /L:
g K N
N H
H
Vi dy 22 Vidy 23

Vidu 26

N
H
Vidu 28
Vi du 29
AN oH J< F3CT/N ) o
\ N SN
CFs
Vidu 31
Vi du 32
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Vi du 30

Vidy 33



Vidu 34

/N l OH J<
X N
H
7
=~ _N

Vi du 37

FsCo s N on /(<
X N
H

Vi du 40

0. .0

N7

Vidu43

F3

lN OH J<
N
H

Z Mo

Vi du 46

-5 /N| OH
« Je

N7 oH J< EN ) o
N u X NJ<
CF3 CF3 H
Vi dy 35 Vi du 36
F3C N F3C N

-y oH ) on

« ) e
g (]
NN CF4

CFs Cl
Vi du 38 Vi du 39
SN on N
« | j< z OH
cl N < )<
H N
H
Vidy 4l Vi du 42
FaC N \ o J< FaC N ;o J<
cY N X N
H |
Vi dy 44 Vi du 45
FaC /Nl on - F
N
- N N
H
Vidy 47

Vi du 48
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FJ N F N F N
F z | OH F z | OH F z | OH
AN N/\ X N/ﬁ NS N
Lo PR

Vidu 49 Vidu 50 Vidu 51

i N e N e F
N
0
Vidu 53 )
Vidu 52 Vi du 54
F

F /l OH
g Je

Iz

FP 2N OH F M
~ /Li > NSO

Vidy 57
Vi du 56
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NN F \
F7N7 OH
] /|< F “ OH J\/V(
N A N N\/
K@ H

Vidu 58
L Vi du 59
e F N e F N
F z | OH F z | OH
Vi du 60 Vidy 61
F i N F i N
F z l OH F z ‘ OH
AN N/\\//\NH2 AN N/\\/N\“/
H H
Vidu 62 Vidy 63
F N F \
F z | OH F z | OH J\/
X NH, X N NH,
H
Vi du 64 Vi du 65
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FF N FF N FF N
U U ) N
H H H
F
O F Vi du 68
i Vidu 67
Vi du 66 tau
F F F

Cl

CN
Vidu 69 O Vidy 71

Cl
Vidu 70
F ] N F ] N
A A AN NJ<
|
N~ H
80
Vidu72 Vidu 73 L
Vi du 74

(1) 4-(tert-butyl)-2-((tert-butylamino)metyl)-6-(6-(triflorometyl)pyridin-3-yl)phenol
(2) 4-(tert-butyl)-2-((tert-butylamino)metyl)-6-(5-clorothiophen-2-yl)phenol

(3) 4-(tert-butyl)-2-((tert-butylamino)metyl)-6-(quinolin-3-yl)phenol

(4) 4-(tert-butyl)-2-((tert-butylamino)metyl)-6-(quinolin-5-yl)phenol

(5) 4-(tert-butyl)-2-((tert-butylamino)metyl)-6-(quinolin-6-yl)phenol

(6) 2-(benzofuran-2-yl)-4-(tert-butyl)-6-((tert-butylamino)metyl)phenol
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(7) 2-(benzo[b]thiophen-2-yl)-4-(tert-butyl)-6-((tert-butylamino)metyl)phenol

(8) 4-(tert-butyl)-2-((tert-butylamino)metyl)-6-(quinolin-4-yl)phenol

(9) 4-(tert-butyl)-2-((tert-butylamino)metyl)-6-(1-metyl-3-(triflorometyl)-1H-pyrazol-
S-yl)phenol

(10) 4-(tert-butyl)-2-((tert-butylamino)metyl)-6-(6-isopropoxypyridin-3-yl)phenol
(11) 2-(6-aminopyridin-3-yl)-4-(tert-butyl)-6-((tert-butylamino)metyl)phenol

(12) 4-(tert-butyl)-2-((tert-butylamino)metyl)-6-(6-metoxypyridin-3-yl)phenol

(13) 4-(tert-butyl)-2-((tert-butylamino)metyl)-6-(isoquinolin-4-yl)phenol

(14) 4-(tert-butyl)-2-((tert-butylamino)metyl)-6-(6-(dimetylamino)pyridin-3-yl)phenol
(15) 4-(tert-butyl)-2-((tert-butylamino)metyl)-6-(6-(pyrolidin-1-yl)pyridin-3-yl)phenol
(16) 4-(tert-butyl)-2-((tert-butylamino)metyl)-6-(2-metoxypyridin-4-yl)phenol

(17) 4-(tert-butyl)-2-((tert-butylamino)metyl)-6-(5-metoxypyridin-3-yl)phenol

(18) 4-(tert-butyl)-2-((tert-butylamino)metyl)-6-(5-(triflorometyl)pyridin-3-yl)phenol
(19) 5-(5-(tert-butyl)-3-((tert-butylamino)metyl)-2-hydroxyphenyl)picolinonitril

(20) 4-(tert-butyl)-2-((tert-butylamino)mety!)-6-(2-(triflorometyl)pyridin-4-yl)phenol
(21) 4-(tert-butyl)-2-((tert-butylamino)metyl)-6-(5-cloropyridin-3-yl)phenol

(22) 4-(tert-butyl)-2-(6-(tert-butyl)pyridin-3-yl)-6-((tert-butylamino)metyl)phenol
(23) 4-(tert-butyl)-2-((tert-butylamino)metyl)-6-(6-cloropyridin-3-yl)phenol

(24) 4-(tert-butyl)-2-((tert-butylamino)metyl)-6-(pyrimidin-5-yl)phenol

(25) 4-(tert-butyl)-2-((tert-butylamino)metyl)-6-(5-metylpyridin-2-yl)phenol

(26) 4-(tert-butyl)-2-((tert-butylamino)metyl)-6-(5-floropyridin-2-yl)phenol

(27) 4-(tert-butyl)-2-((tert-butylamino)metyl)-6-(3-floropyridin-2-yl)phenol

(28) 4~(tert-butyl)-2-((tert-butylamino)metyl)-6-(4-(triflorometyl)pyridin-2-yl)phenol
(29) 4-(tert-butyl)-2-((tert-butylamino)metyl)-6-(6-(triflorometyl)pyridin-2-yl)phenol
(30) 4-(tert-butyl)-2-((tert-butylamino)metyl)-6-(6-metylpyridin-3-yl)phenol

(31) 4-(tert-butyl)-2-((tert-butylamino)mety!)-6-(3-(triflorometyl)pyridin-2-yl)phenol
(32) 4-(tert-butyl)-2-((tert-butylamino)metyl)-6-(5-(triflorometyl)pyrazin-2-yl)phenol
(33) 4-(tert-butyl)-2-((tert-butylamino)metyl)-6-(2-(triflorometyl)pyrimidin-5-
yl)phenol

(34) 4-(tert-butyl)-2-((tert-butylamino)metyl)-6-(5-floro-6-(triflorometyl)pyridin-3-
yl)phenol

(35) 4-(tert-butyl)-2-((tert-butylamino)metyl)-6-(3-(triflorometyl)pyridin-4-yl)phenol
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(36) 4-(tert-butyl)-2-((tert-butylamino)metyl)-6-(4-(triflorometyl)pyridin-3-yl)phenol
(37) 2-((tert-butylamino)metyl)-4,6-di(pyridin-3-yl)phenol

(38) 2-((tert-butylamino)metyl)-4,6-bis(6-(triflorometyl)pyridin-3-yl)phenol

(39) 3-((tert-butylamino)metyl)-4'-cloro-3'-(triflorometyl)-5-(6-(triflorometyl)pyridin-
3-yD)-[1,1'-biphenyl]-4-ol

(40) 4-(tert-butyl)-2-((tert-butylamino)metyl)-6-(5-(triflorometyl)pyridin-2-yl)phenol
(41) 4-(tert-butyl)-2-((tert-butylamino)metyl)-6-(5,6-dicloropyridin-3-yl)phenol

(42) 4-(tert-butyl)-2-((tert-butylamino)metyl)-6-(6-xyclopropylpyridin-3-yl)phenol
(43) 4-(tert-butyl)-2-((tert-butylamino)metyl)-6-(6-(metylsulfonyl)pyridin-3-yl)phenol
(44) 4-(tert-butyl)-2-((tert-butylamino)metyl)-6-(5-cloro-6-(triflorometyl)pyridin-3-
yl)phenol

(45) 4-(tert-butyl)-2-((tert-butyl(metyl)amino)metyl)-6-(6-(triflorometyl)pyridin-3-
yl)phenol

(46) 4-(tert-butyl)-2-((tert-butylamino)metyl)-6-(4-(triflorometyl)pyrimidin-2-
yl)phenol

(47) 4-(tert-butyl)-2-((dietylamino)metyl)-6-(6-(triflorometyl)pyridin-3-yl)phenol
(48) 4-(tert-butyl)-2-((isopropylamino)metyl)-6-(6-(triflorometyl)pyridin-3-yl)phenol
(49) 4-(tert-butyl)-2-(morpholinometyl)-6-(6-(triflorometyl)pyridin-3-yl)phenol

(50) 4-(tert-butyl)-2-((4-metylpiperazin-1-yl)metyl)-6-(6-(triflorometyl)pyridin-3-
yl)phenol

(51) 4-(tert-butyl)-2-(piperidin-1-ylmetyl)-6-(6-(triflorometyl)pyridin-3-yl)phenol
(52) 4-(tert-butyl)-2-(pyrolidin-1-ylmetyl)-6-(6-(triflorometyl)pyridin-3-yl)phenol
(53) 1-(4-(5-(tert-butyl)-2-hydroxy-3-(6-(triflorometyl)pyridin-3-yl)benzyl)piperazin-
1-yl)etanon

(54) 4-(tert-butyl)-2-((tert-butylamino)metyl)-6-(5-(triflorometyl)pyrimidin-2-
yl)phenol

(55) 3-((tert-butylamino)metyl)-4'-(metylsulfonyl)-5-(6-(triflorometyl)pyridin-3-yl)-
[1,1'-biphenyl]-4-ol

(56) 4-(tert-butyl)-2-((tert-butylamino)metyl)-6-(6-(triflorometyl)pyridazin-3-
yl)phenol

(57) 4-(tert-butyl)-2-(6-(triflorometyl)pyridin-3-yl)-6-(((3,3,3-
trifloropropyl)amino)metyl)phenol
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(58) 4-(tert-butyl)-2-((tert-butyl(xyclohexylmetyl)amino)metyl)-6-(6-
(triflorometyl)pyridin-3-yl)phenol

(59) 4-(tert-butyl)-2-(((5-(dietylamino)pentan-2-yl)amino)metyl)-6-(6-
(triflorometyl)pyridin-3-yl)phenol

(60) 4-(tert-butyl)-2-(((3-(tert-butylamino)propyl)amino)metyl)-6-(6-
(triflorometyl)pyridin-3-yl)phenol

(61) 4-(tert-butyl)-2-(((3-(dietylamino)propyl)amino)metyl)-6-(6-
(triflorometyl)pyridin-3-yl)phenol

(62) 2-(((3-aminopropyl)amino)metyl)-4-(tert-butyl)-6-(6-(triflorometyl)pyridin-3-
yl)phenol

(63) 4-(tert-butyl)-2-(((2-(dietylamino)etyl)amino)metyl)-6-(6-(triflorometyl)pyridin-
3-yl)phenol

(64) 2-(aminometyl)-4-(tert-butyl)-6-(6-(triflorometyl)pyridin-3-yl)phenol

(65) 2-(((1-aminopropan-2-yl)amino)metyl)-4-(tert-butyl)-6-(6-(triflorometyl)pyridin-
3-yl)phenol

(66) 3-((tert-butylamino)metyl)-4'-floro-5-(6-(triflorometyl)pyridin-3-yl)-[1,1'-
biphenyl]-4-ol

(67) 3-((tert-butylamino)metyl)-3'-floro-5-(6-(triflorometyl)pyridin-3-yl)-[1,1'-
biphenyl]-4-ol

(68) 2-((tert-butylamino)metyl)-4-floro-6-(6-(triflorometyl)pyridin-3-yl)phenol

(69) 2-((tert-butylamino)metyl)-4-cloro-6-(6-(triflorometyl)pyridin-3-yl)phenol

(70) 3-((tert-butylamino)metyl)-4'-cloro-5-(6-(triflorometyl)pyridin-3-yl)-[1,1'-
biphenyl]-4-ol

(71) 3-((tert-butylamino)metyl)-4-hydroxy-5-(6-(triflorometyl)pyridin-3-yl)benzonitril
(72) 2-((tert-butylamino)metyl)-4-(metylsulfonyl)-6-(6-(triflorometyl)pyridin-3-
yl)phenol

(73) 4-(tert-butyl)-2-(1-(tert-butylamino)etyl)-6-(6-(triflorometyl)pyridin-3-yl)phenol
(74) 4-((tert-butylamino)metyl)-6-(4-clophenyl)-6'-(triflorometyl)-[2,3'"-bipyridin]-3-ol
va cac mudi duge dung ctia chung.

Sang ché ciing dé cap dén cac hop chét ¢ cong thire II:
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Asg?P 1l

trong dé

R! 14 heteroaryl duoc gin qua nguyén tir cacbon clia vong heteroaryl, duge thé thy y
bang 1, 2, hoic 3 nhém R5;

A, B va D déc lap la CH, CR? hodc N, v6i diéu kién it nhit mot trong s6 A, B, hodc D
1a CR?;

R2 1a Cy.i0alkyl, Ci-10 haloalkyl, halo, xyano, Cs.jo xycloalkyl, -SO2Ci-10alkyl, Ce-10aryl
duoc thé tuy y bang 1, 2, hodc 3 nhém R3, hodc heteroaryl duoc gin qua

nguyén tir cacbon cta vong heteroaryl dugc thé tiy y bang 1, 2, hodc 3 nhém

R3;

R3 va R ddc lap 14 hydro, Ci-i0alkyl, Ci-10 haloalkyl, Ci-salkoxy, hodc Cs.io
xycloalkyl;
R*1a hydro, Ci.10 alkyl, Ci.10 haloalkyl, Cs-10 xycloalkyl, Ci-10alkCs.1oxycloalkyl, hodc

Ci-10alkNR’R7?, trong d6 R7 va R doc 1ap 1a H hodc Ci-iealkyl; va
mdi R® doc lap 14 halo, xyano, hydroxy, Ci-10alkyl, Ci-10 haloalkyl, Ci.10alkoxy, Ci-i0

haloalkoxy, Cs-10xycloalky, Cs.10xycloalkoxy, amino, Ci-10 alkylamino,

Ci.10 dialkylamino, Cs.10 xycloalkyamino, pyrolidinyl, Ci.ioalkylsulfonyl,

sulfamoyl, Ci-i0alkylsulfamoyl, hodc Ci-1o dialkylsulfamoyl.

Céc vi du vé cac hop chit co cong thic 11 bao gbm cac hop chét va cac mudi
duoc dung, cac chit déng phan dbi anh, hodc chét ddng phén khéng ddi quang cua
ching, trong d6 A va D la CH, va B 1a CR% Theo cac phuong én khac, B va D 1a CH
va A la CR2 Theo cac phuong an khac nita, A va B 1a CH va D 1a CR?. Theo céc
phuong an khac nita, mot trong s4 cac thanh phan A, B, va D 1a N va c4c nhom con lai
Ja CH hodc CR?.

Céc vi du v& cac hop chat c6 cong thirc 1T bao gbm cac hop chét va cac mudi
duoc dung, céc chit ddng phén dbi anh, hogc chét ddng phan khong ddi quang cta
ching, trong d6 mdi R3 va R* la H. Theo mdt s6 phuong 4n, R® 1a H va R* 1a Ci.
toalkyl, Ci-10 haloalkyl, Ci alkoxy, hodc Cs.i0 xycloalkyl. Theo cdc phuong an khac
nita, R? 13 H va R* 1a Croalkyl, vi dy, metyl hodc etyl, t6t hon 1a metyl. Theo céac
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phuong 4n khédc nita, R3 1a H va R% 1a Ci.10 haloalkyl, vi dy, -CF3. Theo cac phuong
an khac, R3 1a H va R3 1a C alkoxy, vi du, metoxy, etoxy, hodc propoxy. Theo mot
s6 phuong 4n, R? 1a H va R 1a Cs.0 xycloalkyl, vi du, xyclopropyl, xyclobutyl,
xyclopentyl, hodc xyclohexyl.

Céc vi du vé cac hop chét c¢6 cong thic 1T bao gdm cac hop chat va cac mudi
dugc dung, cac chét ddng phan dbi anh, hodc chit dong phan khong ddi quang cua
chung, trong d6 R* 1a fert-butyl. Theo cac phuong an khac, R* 1a Ci.i0 alkyl, vi du,
metyl, etyl, propyl, isopropyl, hodc butyl. Theo cdc phuong an khéc nita, R* 1a Ci-10
haloalkyl, vi du triflorometylpropyl. Theo cic phuong an khac nita, R* 1a Cs.i0
xycloalkyl. Theo c4c phuong 4n khic nita, R* 14 Ci.j0alkCs-joxycloalkyl. Theo cac
phuong 4n khac nita, R* 14 Ci.10alkNR’R", trong d6 R7 va R™ doc lap 1a H hodac
Crioalkyl. Cac vi du v& Ci10alkNR'R™ bao gém, vi du, -(CHo)N(Et), -
(CH)xN(Me)(Et), -(CH2)sNH(EY), trong d6 x bang 1-10, tét hon la 1-5, 1-4, 1-3, 1,
hoac 2.

Cac vi du vé& cac hop chit c6 cong thic II bao gdm cac hop chit va cac mudi
dugc dung, cac chét ddng phan dbi anh, hoic chét ddng phan khong dbi quang cta
chiing, trong d6 R? 1a Ci-joalkyl, t5t hon 1a fert-butyl, Ce-10 aryl, hodc heteroaryl, trong
d6 aryl hodc heteroaryl nay dugc thé tiy ¥ bang 1, 2, hogc 3 nhém R®. C4c nhém Cs.
joaryl dugc uu tién bao gbm phenyl va naphtyl duoc thé tuy y bang 1, 2, hoic 3 nhém
RS. Cac nhém heteroaryl dwoc wu tién bao gém 1-, 2-, hodc 3-pyridinyl, pyrimidinyl,
va pyridazinyl.

Khi R? 1a Ce.10 aryl duoc thé bang 1, 2, hogc 3 nhém R’ thi mdi R’ 1a halo,
xyano, hydroxy, Ci.io alkyl, Ci.io haloalkyl, Ci-1o alkoxy, Ci.io haloalkoxy, Cs.io
xycloalky, Cs.io xycloalkoxy, amino, Ci.io alkylamino, Ci.io dialkylamino, Cs-io
xycloalkyamino, pyrolidinyl, Ci-10 alkylsulfonyl, sulfamoyl, Ci.10 alkylsulfamoyl, hodc
Ci-10 dialkylsulfamoyl. Halo va Ci.10 haloalkyl, vi du —CF3, 1a cac gi6i han dugce déc
biét vu tién cho R°.

Khi R? 1a heteroaryl duoc thé bang 1, 2, hoic 3 nhém R’ thi méi R® 1a halo,
xyano, hydroxy, Ci.io alkyl, Ci.io haloalkyl, Ci.io alkoxy, Ci.1o haloalkoxy, Cs-10
xycloalky, Cs.io xycloalkoxy, amino, Ci.1o alkylamino, Ci.io dialkylamino, Cs-10

xycloalkyamino, pyrolidinyl, -SO2C1.10 alkyl, sulfamoyl, Ci.10 alkylsulfamoyl, hoac Ci.
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10 dialkylsulfamoyl. Halo va Ci.1o haloalkyl, vi du —CF3, 1a céc gi¢i han dugc ddc biét
uu tién cho R°.

Céc vi du v& cac hop chét c6 cong thirc II bao gdm cac hop chét va cac mubi
duoc dung, céc chit ddng phan ddi anh, hodc chit ddng phan khong dbi quang ctia
ching, trong d6 R' 1a nhém pyridyl, pyrimidinyl, pyrazinyl, hodc thienyl. Theo cac
phuong 4n nhét dinh, nhém pyridyl, pyrimidinyl, pyrazinyl, hodc thienyl dugc thé
bing 1, 2, hodc 3 nhém R®. Theo céc phuong an khac, R' 1a quinolinyl, isoquinolinyl,
benzothiophenyl, benzofuranyl, pyrazolyl, hodc metylpyrazolyl. Theo mét s& phuong
4n, quinolinyl, isoquinolinyl, benzothiophenyl, benzofuranyl, pyrazolyl, hodc
metylpyrazolyl dugc thé bing 1, 2, hodc 3 nhém R®. Theo mot s6 phuong 4n, R' la
nhém  pyridyl, pyrimidinyl, pyrazinyl, thienyl, quinolinyl, isoquinolinyl,
benzothiophenyl, benzofuranyl, pyrazolyl, hodc metylpyrazolyl duoc thé bang 1, 2,
hodc 3 nhém R’. Cac gi6i han dugc uwu tién cho R°, trong cac phuong &n nay, 1a Ci.
iohaloalkyl, vi du, -CF3, halo, Cs.ioxycloalkyl, vi du xyclopropyl, Ci-oalkyl, vi du,
metyl, etyl, propyl, isopropyl, butyl, va tert-butyl, -CN, Ci.oalkoxy, vi du, metoxy,
etoxy va propoxy.

Céc hop chit c6 cong thic 11 duoce uu tién bao gdm cac hop chit va cic mubi
dugc dung, céc chat ddng phan déi anh, hodc chit dong phan khong dbi quang cta
chiing, trong d6 A va D 1a CH, va B 1a CR%; R3 va R* 1a H; R* 1 tert-butyl va R* 1a
H; R? 14 rert-butyl, Ce-10 aryl, hodc heteroaryl, trong d6 aryl hogc heteroaryl nay dugc
thé tiry y bang 1, 2, hodc 3 nhém R’; va R! 1a nhém pyridyl, pyrimidinyl, pyrazinyl,
hoic thienyl duge thé tiy y béng 1, 2, hodc 3 nhom R°.

Céc vi du vé& cac hop chit c6 cong thuc I bao gdm céc hop chét va céc mudi
dugc dung, cac chit déng phan dbi anh, hodc chit dong phan khong dbi quang ctia
chting, trong d6 A va D la CH, va B la CR% R® va R* la H; R* 1a rers-butyl va R* 1a
H; R? 14 fert-butyl; va R! 1a nhém pyridyl, pyrimidinyl, pyrazinyl, hodc thienyl duoc
thé tiry y bing 1, 2, hodc 3 nhém R°.

Ccéc hop chét c6 cong thie 11 duge wu tién bao gdm cac hop chit c6 cong thirc

ITA:
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Céc hop chat c6 cong thirc ITA duogc wu tién bao gbm céc hop chit trong d6 R!
1a pyridyl, thiophenyl, quinolinyl, isoquinolinyl, benzofuranyl, benzothiophenyl,
pyrazolyl, pyrazinyl, hodc pyrimidinyl, mdi nhém nay duogc thé tly y bang 1, 2, hojc 3
nhém R’

Céc hop chét c¢6 cong thirc ITA duogc uu tién cling bao gdm cac hop chat trong
do R! 1a thiophenyl, benzofuranyl, benzothiophenyl, pyrazolyl, pyrazinyl, hodc
pyrimidinyl, m&i nhém nay dugc thé tity y bang 1, 2, hoic 3 nhém R,

Céc hop chét c6 cong thire IIA khac duge uu tién bao gdm céc hop chit trong
dé R* va R* doc lap 1a hydro hodc Ci.s alkyl.

Cac hop chét c6 cong thic IIA dugce 1dy lam vi du bao gbm:

4
N, -R
N A~ ,R4 R5 /\N (@] N

ITA-1, ITA-2,

ITA-3, va ITA-4.

Céc hop chat ¢6 cong thirc ITA khac dugc liy lam vi du bao gom:
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IIA-5,

ITA-6, ITA-7, hodc

I1A-8,
trong d6 mdi quinolinyl hodc isoquinolinyl trong I[A-4, IIA-5, 1A-6, ITA-7, hoac ITA-8
duogc thé tiy v bang 1, 2, hodc 3 nhém R’

Theo céc phuong 4n duge uu tién khéc ctia cac hop chéit cé Cong thic I1A, RS,

khi c¢é mit, 1a —CF3, F, Cl, Br, -NH>, -OCjalkyl, -CN, -N(CHzs)2, Ci-10alkyl, Ci-

alkylsulfonyl, CN‘?S*, hodic -Cx.exycloalkyl.

Hop chét c6 cong thire IT duoc uu tién dic biét 1a

Vidu75 (75) 3,6-di-tert-butyl-8-(6-(triflorometyl)pyridin-3-yl)-3,4-
dihydro-2 H-benzo[e][1,3]oxazin;
va cac mudi duoc dung ctia chiing,
Trong ban md ta ndy, cac dang sd it s& bao gdm vién dan sb nhiéu, va vién din
dén mot tri sé cu thd s& bao gdm it nhét 1a gia tri cu thé nay, trir khi ngit canh thé hién

khac mot cach rd rang. Do d6, vi dy, khi d€ cép t6i “nguyén liéu” c6 nghia 1a dé cap
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dén it nhit mot trong s§ cac nguyén lidu nay va cac dang tuong dwong cla ching da
biét d6i v6i ngudi co kién thirc trung binh trong linh vuc k¥ thuat nay, va v.v...

Khi mot gia tri dugc biéu dién dudi dang x4p xi bé‘mg cach sir dung tr mo ta
“khoang” thi cin hiéu ring gia tri cu thé niy s& tao ra mot phuong 4n khéc. Thong
thudng, viée sir dung thudt ngit “khoang” chi cac gié tri xap xi ma cé thé thay dbi phu
thudc vao tinh chit mong mudn duoc biét 1a s& thu dugc bang dbi tuong duge mé ta va
duoc hiéu trong ngilt canh cu thé ma né dugc dung, dua trén chirc ning ctia nd. Nguoi
¢6 kién thic trung binh trong linh vuc k§ thudt nay s& co thé hiéu né theo cach thong
thuong. Trong mot sb trudng hop, nhiéu con s co ¥ nghia dugc sir dung cho mot gia
tri cu thé c6 thé 1a mot phuong phap khong giéi han dé xac dinh muc do cia tir
“khoang”. Trong céc trudong hop khac, cac cip do duoc sir dung trong loat gid tri co
thé duoc sir dung dé xac dinh khoang du dinh sin c6 ddi véi thuat ngir “khoang” cho
mdi gia tri. Khi c6 mit, tit ca cac khoang déu khong loai trir 13n nhau va c6 thé két
hop véi nhau. Nghia 13, cac vién din téi cac gid tri duge néu trong khoang s& bao gdm
moi gia tri ndm trong khoang do.

Cén hiéu réng mdt s& ddu hiéu nhét dinh cta sang ché ma, dé rd rang, dugc md
ta & dy trong ngit canh cua nhidu phuong an riéng biét, ciing c6 thé duge cung cap két
hop véi moét phuong an duy nhat. Nghia 13, trir khi né khong tuong hop rd rang hoic bi
loai trir cu thé, néu khong mdi phuwong 4n don 1é dugc coi 1 c6 thé két hop véi (cac)
phuong 4n bét ky khac va cac dang két hop nay dugc coi 1a mot phuwong én khéc.
Nguoc lai, nhiéu ddu hiéu khac nhau cua séng ché ma, dé ngén gon, dugc md ta trong
ngir canh ciia mot phuong an duy nhét, c¢é thé dugc cung cép riéng hoic & dang két
hop phu bét ky. Can luu y thém ring cac diém yéu cau bao ho c6 thé dugce tao ra dé
loai trir yéu td tuy y bat ky. Nhu vay, khang dinh nay dugc du dinh déng vai trd lam
didu kién tién quyét dé sir dung thuat ngit loai trir nay nhu “duy nhat”, “chi” va tuong
tu lién quan dén viéc trich dan cac yéu t6 bao ho, hodc viée sir dung gi6i han ‘am’.
Cubi cung, khi mét phuong an dugec moé ta 1a mot phﬁn cua mdt loat budc hoac mot
phdn cta ciu tric c6 tinh tbng quat hon, thi chinh méi budc nay cling ¢6 thé duoc coi
la mot phuong an doc lap.

Trir khi dugc dinh nghia khéc di, tat ca cac thudt ngit khoa hoc va k¥ thuat duge
sit dung & ddy cd y nghia nhu thudng duoc hidu boi ngudi ¢6 kién thic trung binh

trong linh vuc ma sang ché dé cap dén. Miac du phuong phép va nguyén liéu bat ky
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tuong tu hodc twong duong voi phuong phap va nguyén lidu duge md ta & day c6 thé
cling duoc sir dung trong thue hanh hoic thir nghiém séng ché nhung cac phuong phap
va nguyén liéu dién hinh d& minh hoa s& duoc mé ta & day.

Nhu duge sir dung & trén va trong subt ban mé ta, cac thuat ngit dudi day, trir
khi duoc thé hién khéc, s& duoc hiéu 1a c6 nghia nhu sau.

Thuat ngtt “Plasmodium falciparum” va “P. falciparum” duge sir dung thay thé
cho nhau & day va chi ky sinh tring ma truyén nhim vao vat chil 1a ngudi va dong
vat, 1am cho vét chu thé hién mot hodc nhidu triéu chimg cia bénh st rét. Cu thé hon,
P. falciparum 14 dong vat nguyén sinh gdy ra bénh sdt rét.

Nhu duge sir dung & ddy, “alkyl” bao gdm hydrocacbon bio hoa, mach thing
hodc phan nhanh c6 tir khoang 1 dén khoang 20 nguyén tir cacbon (va tat ca cac td hop
va td hop con clia cac khoang va sb lugng nguyén tir cacbon cu thé & ddy). Thuat ngit
“alkyl thdp” & ddy chi cic nhém alkyl c6 tir khoang 1 dén khoang 10 nguyén tir cacbon
duoc uvu tién hon. Céc nhém alkyl bao gdm, nhung khong chi gi¢i han &, metyl, etyl,
n-propyl, isopropyl, xyclopropyl, n-butyl, isobutyl, t-butyl, xyclobutyl, n-pentyl,
xyclopentyl, isopentyl, neopentyl, n-hexyl, isohexyl, xyclohexyl, xycloheptyl,
xyclooctyl, decahydronaphthalenyl, adamantyl, 3-metylpentyl, 2,2-dimetylbutyl, va
~ 2,3-dimetylbutyl. Cac nhém alkyl c6 thé dugc thé hodc khong dugce thé.

Nhu duoc st dung & ddy, “halogen” hodc “halo” bao gém flo, clo, brom, va iot.

Nhu duoc st dung & ddy, “haloalkyl” bao gdm nhém alkyl dugc thé bing mot
hogc nhidu nhém halo dugc chon tir —F hodc —CL. Vi du vé nhém haloalkyl 1a —~CFs.
Céc vi du khéc 14 —CH,-CH»-CH,-CF; va —-CH-CHF-CHs.

Nhu duge st dung & déy, “alkoxy” bao gdm gbc alkyl-O-, trong d6 “alkyl”
duoc xac dinh nhu trén.

Nhu duogc st dung ¢ déy, “haloalkoxy” bao gdm nhém alkoxy dugc thé bang
mot hodc nhiéu nhém halo duoc chon tir —F va —Cl. Vi du vé nhom haloalkoxy la —
OCF3. Céc vi du khéc 1a —CHz-CH,-CH2-OCF3 va —CH2-CH(OCF3)-CHs.

Nhu duoc sit dung & déy, “xycloalkyl” bao gdm nhém alkyl c6 mét hodc nhiéu
vong trong ciu trac cua chung, vi du, xyclopropyl, xyclobutyl, xyclopentyl, va

xyclohexyl. Cau tric nhiéu vong c6 thé la cau tric vong cé cau noi hodc duge dung
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hop. Thudt ngit “xycloalkyl thap” & day chi cdc nhém xycloalkyl ¢6 khoang tir 3 dén

khoang 10 nguyén tlr cacbon.
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Nhu duogc sir dung & day, “alk” chi géc alkylen, vi du, -CHz-, CH2CH>-, va cic
nhom tuong tu. ‘

Nhu duge st dung & day, “alkxycloalkyl” bao gdm gbc alkylen dugc thé bing
nhom xylcoalkyl. Vi du vé nhém alkxycloalkyl 14 ~CHz-xyclohexyl.

Nhu duogc st dung ¢ day, “aryl” bao gém hé vong thom mét, hai, ba hodc nhiéu
vong c6 tir khoang 5 dén khoang 30 nguyén tir cacbon (va tit ca céc t& hop va t6 hop
con ctia cac khoang va s lugng cu thé ciia nguyén tir cacbon & ddy), véi tir khodng 6
dén khoang 14 nguyén tir cacbon duoc wu tién. Vi du khong gi6i han bao gdm phenyl,
naphtyl, anthraxenyl, va phenanthrenyl. Cac nhém aryl c6 thé dugc thé hodc khong
duoc thé.

Nhu duogc st dung & day, “heteroaryl” bao g6m hé vong thom cé mot, hai, ba
hodc nhiéu vong khéc ma bao gdm it nhét mot, va tét hon la tir khoang 1 dén 4 nguyén
tr vong 1a nguyén tir khic loai, mdi nguyén tir vong 1a nguyén ti khéc loai doc lap la
luu huynh, oxy, hodc nito. Cac nhém heteroaryl co6 thé co, vi du, tir khoang 3 dén
khoang 50 nguyén tir cacbon (va tat ca cac t6 hop va to hop con ctia cc khoang va sd
lwong cu thé clia nguyén tir cacbon & ddy), véi tir khoang 4 dén 10 nguyén tir cacbon
duoc uu tién. Cac nhém heteroaryl ciia R!' ndm trong pham vi ctia cdng thirc T dugc
gin qua nguyén tir cacbon chit khong qua nguyén tit khac loai. Vi du khong gidi han
bao gdém, vi du, cic nhém heteroaryl don vong nhu pyrrolyl, furyl, pyridyl, 1,2,4-
thiadiazolyl, pyrimidyl, isothiazolyl, thiazolyl, triazolyl, imidazolyl, tetrazolyl,
pyrazinyl, thienyl, pyrazolyl, oxazolyl, va isoxazolyl, va cac gbc hai vong dung hop
duoc tao ra bang cach dung hop mét trong sd cic nhém don vong nay véi vong phenyl
hodc v6i nhém bat ky trong s cac nhém di vong thom mdt vong tao ra nhom hai vong
nhu indolyl, indazolyl, benzimidazolyl, benzotriazolyl, benzothienyl, benzofuryl,
isobenzofuryl, benzothiazolyl, quinolyl, isoquinolyl, purinyl, pyrazolopyridyl,
quinazolinyl, quinoxalinyl, va cac nhém tuong tu. Cidc nhom heteroaryl ¢ thé duoc
thé hodc khong duoc thé.

Thong thudng, céc gbc héa hoc duoc thé bao gdm mdt hodc nhiéu phan tir thé
ma thay thé hydro. Phén tt thé duoc léy lam vi du bao gém, vi du, halo (vi dy, -F, -Cl,
-Br), (v6i diéu kién khi halo 12 —Br thi -Br 14 duoc gin vao nguyén tir cacbon sp2 nhu
trén nguyén tir cacbon cua alkenyl hodc nguyén tir cacbon vong ctia nhom aryl hoac

heteroaryl), alkoxy, haloalkoxy, -OCF3;,  alkylthio, monohaloalkylthio,
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polyhaloalkylthio, -SCF3, alkyl, -CF3, haloalkyl, alkyl thip, spiroalkyl, alkenyl,
alkynyl, aralkyl, aryl, heteroaryl, heteroxyclyl, hydroxyl (-OH), nitro (-NO>), xyano (-
CN), sulfonyl (-SO2R), sulfamoyl (-SO2NR?R"),-NR?*SO,R?, -SR, amino (-NH, -NHR,
-NR®R®), -CO2R, -COR, -CH(OH)R, -C(OH)R?R®, -CONR?R®, -NHCOR, -NR*COR",
va cac nhoém tuong tu.

Nhu duoc sir dung & ddy, “dwoc dung” bao gdm céac hop chét, cac nguyén liéu,
céc ché pham, va/hodc cac dang liéu, ma trong pham vi danh gid y hoc hop 1y, 1a thich
hop dé tiép xuc véi cdc md & nguoi va dong vat ma khong gy ra doc tinh, kich g,
phan tmg di img qua mic, hoic cc bién ching déng lo ngai khac, va théa mén ty 1¢
loi ich/nguy co hop ly.

Nhu dugc sir dung & day, “cac mudi duogc dung” bao gém cac dan xuét cua cac
hop chit ¢ m6 ta trong d6 hop chét gbc duoc cai bién bang cach tao ra mudi axit hodc
bazo cua chung. Cac vi du vé cac mudi dugc dung bao gém, nhung khong chi gidi han
&, cac mudi vo co hodc hitu co cla cac géc bazo nhu cac amin; cic mudi kiém hodc
chc mubi hitu co cta céc gde axit nhu axit carboxylic; va céc gbc tuong tu. Do do,
thuat ngit “mudi cong axit” bao gdm din xuit mudi tuong tmg cta cac hop chit gbc
mé dugc didu ché bang cach cong axit. Cac mudi duoc dung bao gém cic mudi thong
thuong va mudi amoni bac bdn cta céac hop chét géc duoc tao thanh, vi duy, tir axit vo
co hodc hiru co. Vi du, cac mudi thong thudng nay bao gdm, nhung khéng chi gii han
0, cac mudi thu dugc tr axit vd co nhu axit clohydric, axit bromhydric, axit sulfuric,
axit sulfamic, axit phosphoric, axit nitric va cac axit twong tu; va céac mubi duoc didu
ché tlr axit hitu co nhu axit axetic, axit propionic, axit suxinic, axit glycolic, axit
stearic, axit lactic, axit malic, axit tartaric, axit Xitric, axit ascorbic, axit pamoic, axit
maleic, axit hydroxymaleic, axit phenylaxetic, axit glutamic, axit benzoic, axit
salixylic, axit sulfanilic, axit 2-axetoxybenzoic, axit fumaric, axit toluensulfonic, axit
metaﬁsulfonic, axit etan disulfonic, axit oxalic, axit isethionic, axit va cac axit tuong
tu.

Céc hop chét axit hodc bazo nhét dinh theo sang ché c6 thé ton tai dudi dang
ion ludng tinh. T4t ca cac dang cua cc hop chét niy ,bao gdm axit tw do, bazo tu do,
va c4c ion ludng tinh, déu dugc du dinh nim trong pham vi ctia sang ché.

Tét ca cac dang cua cac hop chét bao gém axit tu do, bazo tu do, va cac ion

ludng tinh, cac dang tinh thé ddng hinh, tit ca cic dang bat ddi va triét quang, cac
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hydrat, cac solvat, va cic hydrat cua mudi axit déu dwoc du dinh ndm trong pham vi
clia sang ché.

“Bénh nhan” bao gém dong vat, bao gém dong vat co vu, t6t hon 1 nguoi.

Cén hiéu ring cac cong thirc va tén hoa hoc duge sir dung & dy phan dnh dung
va chinh xéc céc hop chit hoa hoc dang duoc d& cap. Tuy nhién, ban cht va gi4 tri cua
sang ché khong phu thudc vao tinh chinh xac vé mit ly thuyét ctia cic cong thiic ndy,
toan bd hoac mot phén. Do d6, can hiéu réng cac cong thirc dugce sir dung & day, cling
nhu cac tén héa hoc dugc gan cho céc hop chét tuong ung da néu, khéng duoc du dinh
lam gi6i han sang ché theo cach bat ky, bao gdm gi6i han né vao dang chit ddng phan
hd bién cu thé bét ky hodc vao chit ddng phan quang hoc hodc chit ddng phan di hinh
cu thé bét ky.

Khi mot bién dbi bat ky xuét hién nhidu hon mét 14n trong thanh phan hodc
cong thirc bit ky thi dinh nghia cta chiing trong mdi truong hop s& khéng phu thude
vao dinh nghia cta ching & mdi 1in xuét hién khéac. Do d6, vi du, néu nhém R' dugc
chi ra 12 duoc thé bﬁng, vi du, 1 dén 5 nhom -CN, -OCF;, haloalkoxy, -SCFs,
haloalkylthio, -SR*, -NR’R®, -SO2R%, -SO2NR’R®, heteroaryl, hodc heteroxyclyl, thi
nhom R! ¢6 thé tiry y duge thé dén 5 phin tir thé néu trén, va phén tir thé & mdi truong
hop dugc chon doc 1ap tir danh sach cta céc phan tir thé ¢ thé da dugc xac dinh trén
ddy. Céc tb hop ciia cac phin tir thé va/hodc cac bién c6 thé duge chép nhan chi khi
céc t& hop ndy tao ra cac hop cht dn dinh. Cin hidu thém ring, mdc di cdc phan t
thé nhit dinh dugc yéu cAu tdi thidu nhu, vi du trong géc R, géc nay cé thé con duoc
thé bang (cac) phan tir thé gidng nhau, (cac) phn tir thé khac tir nhém cac phan tir thé
dugc yéu clu, hogc (cic) phan ti thé khac khong phai tir nhém cac phén tir thé dugc
yéu ciu.

Céc hop chét theo sang ché c6 thé chira mot hodc nhiéu nguyén tir cacbon dugc
thé bAt dbi, va co thé dugc phan tach ra dusi dang c6 hoat tinh quang hoc hodc trigt
quang. Do do, tit ca cac dang bat déi, khong dbi quang, triét quang va tit ca cac dang
ddng phan di hinh ctia cAu trac déu duoc dyu dinh ndm trong pham vi cla séng ché, trur
khi dang héa hoc lap thé hodc ddng phan cu thé dugce chi rd. Cach thuc dicu ché va
phan tach cac dang c6 hoat tinh quang hoc la da duoc biét 13 trong linh vyc nay. Vi du,
hdn hop clia céc chét ddng phan lap thé c6 thé duge phan tich bing cac k¥ thuét chudn

bao gdm, nhung khong chi giéi han &, phan tich cac dang triét quang, sic ky thong
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thuong, pha dao va bt ddi, tao mudi wu tién, tai két tinh, va cic k¥ thuat tuong tu,
hogic bing cach tdng hop bit dbi tir nguyén liéu ban dau bat d6i hoac bang cach tong
hop ¢6 chu dich cac tam bat dbi dich.

Theo céc phuong an nhit dinh, sang ché dé cap dén cac ché phdm, mdi ché
phdm nay chura it nhit mot hop chét c6 cong thirc I hodc II hogic mubi dugc dung ctia
chung; va it nhét mot chit mang dugc dung.

Céc ché phdm nay dugc bao ché theo cac quy trinh duge dung, nhu duge mo ta
trong tai liéu: Remington’s Pharmaceutical Sciences, xuit ban lan tha 17, ed.
Alfonoso R. Gennaro, Mack Publishing Company, Easton, PA (1985). Cac chit mang
dugc dung bao gbm cac chit mang tuong thich véi cac thanh phan khac trong ché
phém nay va dugc chép nhén v& mit sinh hoc.

Do tan trong nude cua cac mudi hydroclorua va hau hét cac mudi khac cia cac
hop chét gbc c6 thé b han ché, do d6 khi dung dich nuée dugc didu ché thi c6 thé tot
hon, néu bd sung chat lam tan vao nuéc nhu cac dung moi khong chira nuée. Theo
céch khac, cac mubi tan nhiéu hon cé thé duoc str dung hosc dung dich rat loding duoc
diéu ché.

Céc hop chat theo sang ché c6 thé duoc dung qua duong miéng hodc ngoai
duong tiéu héa, & dang tinh khiét hodc két hop véi chat mang dugc dung thong
thuong. Cac chit mang rén c6 thé sir dung c6 thé bao gdm mdt hodc nhiéu hop cht ma
cling c6 thé c6 tac dung lam chét tao hwong vi, chét 1am tron, chét lam tan, chit tao
huyén phi,, chit don, chat gy truot, chét trg nén, chit két dinh hodc chit gay ra vién
nén hodc nguyén li€u dung dé bao nang. Trong dang bot thudc, chat mang 1a chit rin
duoc nghién min duoc trdn véi thanh phﬁn hoat chét da dugc nghién min nay. Trong
dang vién nén, thanh phﬁn hoat chit duoc tron véi chit mang cé dic tinh nén can thiét
v6i ty 1é thich hop va dwoc dip thanh hinh dang va kich thuéc mong muén. T6t hon,
néu dang bt thude va vién nén chita t6i 9% thanh phan hoat chit. Céc chét mang rén
thich hop bao gém, vi du, canxi phosphat, magie stearat, bt talc, dudng, lactoza,
dextrin, tinh bot, gelatin, xenluloza, metyl xenluloza, natri carboxymetyl xenluloza,
polyvinylpyrolidin, sap cé nhiét do nong chay thép va cac nhuya trao ddi ion.

Céc ché pham dung qua dudng miéng dugc uu tién va sang ché ¢6 wu diém so
véi cac san phdm lién quan 1a d& dang dugc hép thu boi dong vét co vi & cac mic di

dé 1am cho cac hop chit theo sang ché c6 tac dung lam thudc diéu tri khi dung qua
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duong miéng. Cac ché phim dé str dung qua duong miéng hoic tiém la dua vao d¢ tan
thich hop cho phép chit diéu tri di vao dung dich trong da day hodc trong mdi trudng
c6 thé tiém dwoc. Cac duoc phdm thich hop bao gdm, nhung khéng chi giéi han &,
vién nén, thudc tron, vién nang, tui, cdm, bot, gdém nhai, huyén phu, nhii tuong, vién
dan va dung dich. C4c phuong 4n duoc wu tién d& diing qua dudng miéng 13 vién nén
va vién nang thudc tat ca cc loai. Cac phuong én dugc uu tién dung dé tiém hoic
truyén la dung dich vo khuén. Néu thich hop va can thiét, cac ché phdm c6 thé bao
gém chét pha loéng, chét két dinh, chét phén tan, chét hoat dong bé mat, chit 1am tron,
nguyén liéu bao, chat tao huong vi, cht tao mau, céc dang bao ché giai phong c6 kiém
soat, chat lam ngot hodc phu gia dugc dung khac bét ky, vi du, gelatin, natri tinh bot
glycolat, lactoza, tinh bdt, bot talc, magie stearat, xenluloza vi tinh thé, Povidon, dau
duoc hydro hoéa hodc chua bdo hoa, cac polyglycol, siro hodc cac dung dich chira nudce
khac. Khi cac ché phdm 13 vién nén hodc vién nang va cac dang tuong tu, thi cac ché
phdm nay c6 thé dugc trinh bay & dang cac lidu don vi duge xé4c dinh trudc hoic nim
trong cac goi da liéu ma tlr d6 lidu don vi thich hop c6 thé dugc it ra.

Céc chit mang long cé thé duoc st dung trong bao ché cic ché phim bao gém
dung dich, hén dich, nhii twong, siro, va con ngot. Cac hop chét theo sang ché c6 thé
duoc hoa tan hodc tao huyén phu trong chit mang 1éng duoc dung nhu nude, dung mdi
hitu co, hdn hop ctia ca hai hosic dAu dugce dung hodc chat béo. Chit mang long c6 thé
chita phu gia 1am thudc thich hop nhu céc chét lam tan, chét nhii héa, céc chat dém,
cac chét bao quéan, cac chit 1am ngot, cac chét tao huong vi, cac chét tao hdn dich, cac
chit lam dic, cdc cht tao mau, cac cht diéu chinh do nhét, cdc chat lam 6n dinh,
hodc céc chat diéu hoa 4p suit thdm thau. Cac vi du thich hop vé c4c chit mang long
dé dung qua dudng miéng va dung ngoai duong tiéu hoa bao gdm nudc (cu thé 14 chira
cac chit phu gia néu trén, vi du cac dan xudt ctia xenluloza, tot hon 13 dung dich natri
carboxymetyl xenluloza), cac ruou (bao gém cac ruou mét lan va ruou polyhydric, vi
du glycol) va cac din xuit cua chung, va cac diu (vi dy, dau dira dugc phan doan va
dau lac). Bé dung ngoai duong tiéu hoa, chit mang ciing c6 thé 1a este dau nhu etyl
oleat va isopropyl myristat. Cac chit mang 1éng vo trung dugc st dung trong ché
phim dang long vo trung dé dung ngoai duodng tiéu hoa. Cac duoc pham long ma la
dung dich hodc hdn dich v trung, cd thé duoc st dung, vi du, béng cach tiém trong

co, trong mang bung hodc dudi da.
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Céc dung dich vd trung cling co thé duoc st dung trong tinh mach. Viéc st
dung qua dudng miéng c¢6 thé dwoc thuc hién bing dang ché phim long hodc ran.
Dang tiém dugc c6 thé 1a dung dich nudce hoac dung dich khdng chira nude, huyén phu
hodc nhil tuvong trong chat 1ong dugc dung, vi du nuéc vo khuan khong chira chit gay
sét hodc diu c6 thé dung dugc ngoai dudng tiéu héa hodic hdn hop cac chit 1ong ma cé
thé chira cac chét kim khudn, céc chét chéng oxy hoa hodc cac chit bao quan khic va
chét 1am 6n dinh, cac chit dém (t6t hon, nhung khong chi gi6i han &, khoang pH sinh
ly 6,5-7,7, chét tan dé 1am cho dung dich nay déng truong v&i1 méu, cac chét lam dic,
céc chét tao huyén phil hodc cic chét phu gia duge dung khac. Cac dang nay s& dugc
trinh bay & dang lidu don vi nhu cac 6ng tiém hoac dung cu tiém mat lan hoic trong
cac dang da lidu nhu chai ma tir d6 c6 thé rut ra lidu thich hop, hodc dudi dang rén
hodic dang cb dic c6 thé duoc sir dung d& pha ché nhanh ché phim dé tiém. T4t ca cac
ché phim ding @ tiém t&t hon 14 vo tring va khong chira chét gy sét. Cac vién dan
chira hop chét ciing s& chira cac chit mang thich hop, vi du bo ca cao, cac polyglycol
hodc cac chit mang mai nhat khéc.

Tét hon néu cac ché phim theo sang ché & dang liéu don vi, vi du dudi dang
vién nén, vién nang, bot thudc, dung dich, huyén phi, nhii twong, thuéc cdm, hodc
thude dan. O cac dang nay, ché phim nay duoc chia tiép thanh lidu don vi chira lugng
thich hop ciia thanh phan hoat cht; c4c dang liéu don vi ¢6 thé 1a cdc ché phdm duoc
déng goi, vi du bot thude duoc déng géi, lo nhd, dng thudc tiém, xylanh di nap day
trude hodc thi chira chét léng. Dang lidu don vi c¢6 thé, vi du, 14 chinh vién nang hoic
vién nén, hodc né co6 thé 1a mot ) lugng thich hop cua ché phém bat ky nay & dang
dong goi.

Ngoai céc chét phu gia duge dung tiéu chuln, ché phdm theo sang ché c6 thé
bao gdm céc chit diéu tri khac, cy thé 1a céc chét chdng sbt rét va chit chéng nhiém
trung khac.

Céc hop chit theo sang ché c6 thé duoc didu ché theo nhiéu cach da biét ddi voi
ngudi ¢6 kién thire trung binh trong linh vuc k¥ thut, ma trong sé d6 quy trinh nhiéu
budc thuong ap dung dudi day duge wu tién. Quy trinh nhidu budc nay thudng sir
dung céc nguyén liéu khoi ddu d& dang sin c6. Cac san pham trung gian, néu mua
duoc trén thi trudng, cd thé don gian héa hodc bo bt mot s6 budce xtr ly. Cac hop chét

nay c6 thé dugce tong hop, vi du bang cac phuwong phap duge mod ta dudi déy, hodc cac
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cai bién cua cic phuong phap nay nhu duge biét bai nguoi ¢é kién thire trung binh
trong linh vuc nay. T4t ca cac quy trinh duoc mé ta trong sang ché déu dugc du dinh
dé thuc hanh theo quy mo bt ky, bao gdm mg, gam, nhiéu gam, kilogam, nhiéu
kilogam, hodc trén quy mé6 cong nghiép dung trong thuong mai.

Nhu duoce hiu 18, cac nhém chirc ¢d mit c6 thé chira cac nhém bao vé trong
qua trinh téng hgp. Ban than cac nhom bao vé dugc biét 1a cac nhém chuc héa hoc ma
¢6 thé duoc gén chon loc vao va loai bo khoi cac nhém chire, nhu cic nhém hydroxyl
va cac nhém carboxyl. Cac nhém nay c6 mit trong hop chit hoa hoc dé 1am cho nhom
chtrc nay tro d6i véi cac diéu kién phan Ung héa hoc ma hgp chét nay duoc tiép xuc.
Nhom bao vé bt ky trong sb nhiéu nhém bao vé khac nhau c6 thé duoc st dung trong
sang ché. Cac nhom bao vé c6 thé duoc sir dung theo sang ché c6 thé dugc mo ta trong
tai liéu: Wuts, P.G.M. and Greene, T.W., Greene’s Protective Groups in Organic
Synthesis xuat ban lan thir 4, Wiley & Sons, 2007.

Céc hop chit theo sang ché c¢6 thé dugc didu ché bing cach st dung cac k¥
thuét tdng hop da biét. Mot con dudng tdng hop duoc 1dy lam vi du'dung & téng hop

céc hop chét theo sang ché dugc néu trong so d6 1 dudi day.

OH OH I
Kg Br, Brﬁ)\ (CH,0), .
I S | > r\’)\‘)
A.geD A.geD . T \D
H\N,R \B//
1 2 H 3 4

1 o 1 = R*
R —B\OH hoic R —B\O 0" N’ OH
. , ,R4
R1W axit hoa R4 WN

5 6 N _ | N N
Xuc tac Pd A\B/,D thity phan A\B/,D
Bazo
7 Cong thic I (frong d6 R’, R**, va R** = H)
So dd 1

Phan umg brom héa chon loc tai vi tri ortho cua phenol dugc thé c6 cong thic
chung 1 tao ra 2-bromophenol cé cong thuc chung 2. Phuong phéap thong thuong bt
ky dung dé brom héa phenol c6 thé duoc sir dung. Theo phuong 4n duoc uu tién cua
sang ché, dung dich chira phenol c6 cong thic chung 1 trong dung mdi dugc clo hoa

duoc xir ly bing mot duong luong brom & nhiét do nim trong khoang tlr 0°C dén
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khoang 40°C dé tao ra 2-bromophenol c6 cong thirc chung 2. Buéc tiép theo bao gdm
phan ung Mannich ctia 2-bromophenol c6 cong thitc chung 2 véi luong du
paraformaldehyt va amin bac mdt c6 cdng thirc chung 3 tao ra 8-bromo-3,4-dihydro-
2H-benzo[e][1,3]oxazin c6 cOng thitc chung 4. Phan tng nay c6 thé duoc tién hanh &
nhiéu nhiét do khac nhau ma s& phu thudc vao kha ning phan ung hoéa hoc cua 2-
bromophenol 2, va imin dugc tao ra tir phan Umg ctia amin bac mot cé cong thirc chung
3 v6i paraformaldehyt. Theo phuong 4n dugc wu tién ctia séng ché, 2-bromophenol c6
cong thirc chung 2 duge xtr Iy bang 5 duong luong paraformaldehyt va 5 duong lugng
amin bic mot cd céng thirc chung 3 trong isopropanol lam dung méi ¢ khoang 80°C.
2-aminometylphenol dugc tao thanh ban dAu phan tmg véi imin bd sung d tao ra 8-
bromo-3,4-dihydro-2 H-benzo[e][1,3]Joxazin cé cdng thirc chung 4. Budc tiép theo bao
gdm phan tmg Suzuki ctia 8-bromo-3,4-dihydro-2 H-benzo[e][1,3]oxazin c6 cong thic
chung 4 véi axit heteroarylboronic c¢6 cong thirc chung 5 hodc este heteroarylboronic
¢6 cong thirc chung 6 khi c6 mit chit xuc tic paladi va bazo trong dung méi thich hop
dé tao ra 8-heteroaryl-3,4-dihydro-2H-benzo[e][1,3]oxazin c6 cong thirc chung 7.
Nhiéu hé xuc tac khac nhau cé thé duge sir dung véi chét xuc tac t6i wu, bazo va dung
mdi phu thudc vao thanh phﬁn héa hoc ctia bromua va axit boronic hodc phén tr két
hop este. Vi du khong giéi han vé cac chit xuc tac paladi thich hop bao gdm
tetrakis(triphenylphosphin)paladi  (0), san phim cdng hop cua dicloro[1,1°-
bis(diphenylphosphino)feroxen]paladi(II) diclorometan, va trans-
diclorobis(triphenylphosphin)paladi (II). Cac bazo tiém nang bao gdm kali cacbonat,
natri cacbonat, xesi cacbonat, kali axetat, kali phosphat va trietylamin. Nhiéu loai dung
mdi khac nhau c6 thd duoc str dung bao gdm dimetoxyetan, tetrahydrofuran, dioxan,
toluen va nudc. Phan Umg nay co thé duoc tién hanh & nhiéu nhiét d6 khac nhau ndm
trong khoang tir nhiét d6 méi truong dén khoang 120°C. Theo phuong 4dn duge uu tién
ctia sang ché, 8-bromo-3,4-dihydro-2H-benzo[e][1,3]oxazin c¢6 cong thirc chuhg 4
duoc xir ly bang mot duong lwong axit heteroarylboronic ¢ cong thirc chung 5 hodc
este cla axit heteroarylboronic c6 cong thirc chung 6 va 1,5 duong lugng kali cacbonat
khi c6 mit (tetrakistriphenylphosphin)paladi (0) xtc tac trong hén hop dung méi gdm
dimetoxyetan va nudc & khoang 80°C d& tao ra 8-heteroaryl-3,4-dihydro-2H-
benzo[e][1,3]oxazin ¢6 cOng thirc chung 7. Budc cubi cung trong qua trinh tdng hop

c4c hop chit c6 Cong thirc 1 1a thiy phan san phdm trung gian 8-heteroaryl-3,4-
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dihydro-2 H-benzo[e][1,3]oxazin c6 cdng thirc chung 7 dé tao ra cac hop chét c6 cong
thire I (R3, R%, R* = H). Budc thily phan thuong dugc tién hanh trong céc diéu kién
axit khi ¢6 mit axit vd co nhu dung dich nudce axit clohydric hodc axit sulfuric. Pong
dung mdi nhu ruou thudng duge bd sung vao hdn hgp phén tmg va phan tmg nay dugce
tién hanh & nhiét d6 nim trong khoang tir nhiét 46 mdi truong dén khoang 100°C trong
khoang thoi gian tir vai gid dén vai ngay.

Trong mot sb trudng hop, ¢ thé thuan lgi hon néu déo cic phan tir két hop
trong phan tng Suzuki va phuong phép thay thé ding dé téng hop san pham trung
gian 8-heteroaryl-3,4-dihydro-2 H-benzo[e][1,3]oxazin c6 cong thic chung 7 duge néu
trong So db 2.

CH;l, K>COs3, axeton

OH (trong d6 P=CH3) o,P
hodc CH;0CH,OCH3, pTsOH, MS, CH,Cl,
Br% (trong d6, P=CH,OCH3) BF\H)\
A‘B/’D A\B/,D
hoic CH;0CH,CH,OCH,C], iPr:Net, CH2Cl,
2 (trong d6, P=CH,OCH,CH,OCH3) 8
(trong d6, P=1a nhém bao vé
i. nBuLi P P
B(OR)3 gH (0] R‘l_x R1 (0]
st ] NS
A..D - A._.D
THF B B
oo B Xuc téc Pd B
li. thay phan 10 Bazo 12
trong d6, R = metyl hodc isopropyl X=Cl, Br, I hoic OTf
.R*
OH 0" N
loai nhém bao vé R! (CH50), R!
_ N _ N
A\B//D H\ ,R4 A\B’/D
|
13 Ho 3 7
So d6 2

Dé ¢6 thé sir dung alkyl lithi trong so d6 tong hop néu trén, 2-bromophenol ¢6
cbng thirc chung 2 dugc bao vé. Nhiéu nhém bao vé phenol khac nhau ma 4n dinh khi
c6 mat alkyl lithi ¢6 thé dugc st dung, vi du cac nhém bao vé phenol dugc mé ta

trong: Wuts, P.GM. and Greene, T.W., Greene’s Protective Groups in Organic
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Synthesis xuét ban l4n thtr 4, Wiley & Sons, 2007. Theo phuong 4n dugc uu tién cua
sang ché, 2-bromphenol c¢6 codng thirc chung 2 dugc bio vé dudi dang metyl ete,
metoxymetyl ete (MOM ete) hodc metoxyetoxymetyl ete (MEM ete). Cac diéu kién
phan tmg d& thu duoc tac dung bao vé phenol mong mudn duge md ta trong tai licu:
Wuts, P.G.M. va Greene, T.W., Greene’s Protective Groups in Organic Synthesis xut
béan 1an thir 4, Wiley & Sons, 2007. Theo phuong 4n dugc uu ti€n cua sang ché, metyl
ete c6 cong thic chung 8 (trong d6 P = CHs) duoc didu ché bang cach xu ly 2-
bromophenol c6 cong thirc chung 2 bang kali cacbonat va iodometan hodc
dimetylsulfat trong axeton & nhiét d6 nim trong khoang tlr nhiét d6 mdi trudng dén
nhiét do hdi luu ciia dung mdi. Theo cach khac, dé didu ché metoxymetyl ete c6 cong
thitc chung 8 (trong d6 P = MOM), 2-bromophenol c¢6 cong thirc chung 2 duoc xir ly
bang dimetoxymetan va axit para-toluensulfonic trong dung mdi dugc clo hoa, khi c6
mit c4c rdy phan tr d& hip thu metanol, & nhiét d§ ndm trong khoang tir nhiét d6 mdi
truong dén nhiét do hdi luu ctia dung mai. Pé diéu ché metoxye‘toxymetyl ete co cong
thirc chung 8 (trong d6 P = MEM), 2-bromophenol c6 c¢ong thirc chung 2 duge xtr 1y
bing 2-metoxyetoxymetyl clorua va diisopropyletylamin trong dung moi dugc clo hoa
& nhiét d6 ndm trong khoang tir khoang 0°C dén nhiét d6 hdi luu ctia dung méi. Budc
tiép theo bao gdm phan g trao d6i halogen kim loai ctia bromua c6 cong thic chung
8 v6i alkyl lithi dé tao ra aryl lithi ma dugc phan tmg tryc tiép voi trialkyl borat c6
cdng thire chung 9 @ tao ra axit boronic ¢ cong thirc chung 10 sau khi thily phén
trong nudc. Theo phuong 4n dugc uu tién cua sang ché, dung dich bromua cé cong
thirc chung 8 va trimetyl hodc triisopropyl borat trong tetrahydrofuran & -78°C trong
khi quyén tro duge xir ly bang dung dich butyllithi trong cac hexan. Phan mg nay
dugc dé 4m dén khoang -10°C sau d6 dép tit bing nudc dé tao ra axit boronic c6 cong
thirc chung 10. Budc tiép theo bao gbém phan tmg Suzuki cua axit boronic c6 cong
thirc chung 10 véi heteroaryl clorua, bromua, iodua hogc triflometansulfonat c6 cong
thirc chung 11 (X = Cl, Br, I, hodc OTf) khi c6 mat chét xuc tac paladi va bazo trong
dung moi thich hop dé tao ra hop chit c6 cong thirc chung 12. Nhiéu hé xuc tac khéac
nhau ¢6 thé duoc sir dung cung voi chét xtc tac, bazo va dung moi t61 wu phu thudc
vao thanh phin hoéa hoc ctia axit boronic 10 va cac phin tir két hop heteroaryl clorua,
bromua, iodua hodc triflorometansulfonat 11. Vi du khong giéi han v& cac chit xuc tac

paladi thich hop bao gbm tetrakis(triphenylphosphin)paladi (0), san phdm cong hop
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cua dicloro[1,1’-bis(diphenylphosphino)feroxen]paladi(Il) diclorometan, va trans-
diclorobis(triphenylphosphin)paladi (II). Cac bazo tiém ning bao gém kali cacbonat,
natri cacbonat, xesi cacbonat, kali axetat, kali phosphat va trietylamin. Nhiéu dung mdi
khac nhau c6 thé dugc st dung bao gém dimetoxyetan, tetrahydrofuran, dioxan, toluen
va nudc. Phan Gmg nay c6 thé dugc tién hanh & nhidu nhiét d6 khéc nhau nim trong
khoang tir nhiét d6 moéi trudng dén khoang 120°C. Budc tiép theo bao gdm phan ng
loai bd nhém bao vé metyl, metoxymetyl (MOM) hodc metoxyetoxymetyl (MEM)
duoc uu tién. Céc didu kién phan Ung dé thu duoc tac dung loai nhém bao vé phenol
mong mudn duoc mo ta tai liéu: Wuts, P.G.M. and Greene, T.W., Greene’s Protective
Groups in Organic Synthesis xuét ban lan thir 4, Wiley & Sons, 2007. Theo phuong 4n
duoc wu tién cua sang ché, dung dich chita metyl ete c6 cong thirc chung 12 (trong dé
P = CH3) trong dung modi dugce clo hoa duge xur ly bang bo tribromua & nhiét d§ ndm
trong khoang tir 0°C dén nhiét d6 hdi luu cla dung mdi trong vai gio dén vai ngay dé
tao ra 2-heteroarylphenol c6 cong thirc chung 13. Dé loai nhom bao vé MEM ete, dung
dich cia MEM ete c6 cong thirc chung 12 (trong d6 P = MEM) trong metanol hoéc
etanol va dung dich nuéc axit clohydric 1,0M dugc khuéy & nhiét do nim trong
khoang tir 0°C dén nhiét do hdi luu ctia dung méi trong vai gio dén vai ngay dé tao ra
2-heteroarylphenol cé cong thirc chung 13. Bude cudi cung trong quy trinh tng hop
thay thé ctia san phdm trung gian 8-heteroaryl-3,4-dihydro-2H-benzo[e][1,3]oxazin c6
cdng thitc chung 7 bao gbém phan tmg Mannich cua 2-heteroarylphenol c6 cong thirc
chung 13 véi lugng du paraformaldehyt va amin bac mét c6 cong thie chung 3. Phan
{ing nay c6 thé dugc tién hanh & nhidu nhiét d6 khac nhau ma phu thudc vao kha ning
phan tmg hoéa hoc ctia phenol ¢6 cong thirc chung 13, va imin dugce tao thanh tir phan
mg ctia amin bac mot 3 v4i paraformaldehyt. Theo phuong an duge uu tién cia sang
ché, 2-heteroarylphenol c6 cong thuc chung 13 duge xir ly bing 5 duong lugng
paraformaldehyt va 5 duong luong amin bdc mét trong isopropanol lam dung mdi ¢
khoang 80°C. 2-aminometylphenol dugc tao thanh ban dau phan img véi amin bb sung
dé tao ra 8-heteroaryl-3,4-dihydro-2H-benzo[e][1,3]oxazin c6 cong thirc chung 7.
Phuong phap thay th& d& téng hop  8-bromo-3,4-dihydro-2H-
benzo[e][1,3]oxazin c6 cdng thirc chung 4 (trong d6 A va D = CH, B = CR?vaR?=

aryl hodc heteroaryl) dugc néu trong So 6 3.
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, OH , Jo
4 R-“-B or R*-B
OH o >N p 0
OH
Br (CH20) Br 16 17
H. N,R4 Chét xtc tac Pd
Br L3 Br
H 15
14
4
o ™NR
Br
So dd 3
RZ
4

trong do, R?= aryl hoac heteroaryl
Phan g Mannich cta 2,4-dibromophenol cé cdng thuc chung 14 véi luong
du paraformaldehyt va amin bic mét c6 cong thirc chung 3 tao ra 6,8-dibromo-3,4-
dihydro-2 H-benzo[e][1,3]oxazin c¢6 cong thirc chung 15. Phan tng nay c6 thé duoc
tién hanh & nhidu nhiét d6 khac nhau va phu thudc vao kha nang phan ung tuong dbi
ctia phenol cé cong thirc chung 14, va imin dugc tao thanh tir phan Ung ctia amin bac
mot ¢ cong thirc chung 3 voi paraformaldehyt. Theo phuong 4n duge uwu tién cua
sang ché, 2,4-dibromophenol c6 cong thirc chung 14 duoc xir ly bang 5 duong lugng
paraformaldehyt va 5 dwong lugng amin bdc mdt c6 cdng thue chung 3 trong
isopropanol 1am dung méi & khoang 80°C. 2-aminometylphenol dugc tao thanh ban
diu phan tUng voi amin bd sung dé tao ra 6,8-dibromo-3,4-dihydro-2H-
benzo[e][1,3]oxazin c6 cong thuc chung 15. Budc tiép theo bao gdbm phan tmg Suzuki
wu tién cha nhom 6-bromua dé phan tmg hon trong 6,8-dibromo-3,4-dihydro-2H-
benzo[e][1,3]oxazin c¢6 cong thirc chung 15 voi heteroaryl hodc axit arylboronic ¢6
cong thic chung 16 hodc heteroaryl hodc este arylboronic cé cong thirc chung 17 khi
c6 mit chét xtc tac paladi va bazo trong dung mdi thich hop dé tao ra 8-bromo-3,4-
dihydro-2 H-benzo[e][1,3]oxazin c¢6 cong thirc chung 4. Nhiéu hé xuc tac khac nhau c6
thé duoc str dung cung véi chit xuc tac, bazo va dung moi t6i wu phu thudc vao thanh
phan héa hoc cuia bromua va axit boronic hodc phén tir két hop este. Céc chat xuc tac
paladi  thich hgp bao gébm, nhung khong chi gi6i  han ¢,
tetrakis(triphenylphosphin)paladi  (0), san phdm cong hop cua dicloro[l,1°-
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bis(diphenylphosphino)feroxen]paladi(Il) diclorometan, va trans-
diclorobis(triphenylphosphin)paladi (II). C4c bazo tiém niang bao gém kali cacbonat,
natri cacbonat, xesi cacbonat, kali axetat, kali phosphat va trietylamin. Nhiéu dung moi
khac nhau c6 thé duoc st dung bao gdm dimetoxyetan, tetrahydrofuran, dioxan,
toluen, 2-propanol va nudc. Phan tng nay cé thé dugc tién hanh & nhiéu nhiét d6 khac
nhau ma nim trong khoang tir nhiét d6 méi truong dén khoang 120°C. Theo phuong
an duoc uu tién cua sang ché, 6,8-dibromo-3,4-dihydro-2H-benzo[e][1,3]oxazin c6
cong thirc chung 15 dugc xir ly bing 1,05 duong lugng heteroaryl hodc axit
arylboronic cé cbéng thirc chung 16 hodc heteroaryl hodc este arylboronic c6 cong thirc
chung 17 va 1,5 duong luong kali cacbonat khi c6 miat chat xuc tac
(tetrakistriphenylphosphin) paladi (0) trong hdn hop dung méi gdm 2-propanol v
nuéde & khoang 70°C dé tao ra 8-bromo-3,4-dihydro-2H-benzo[e][1,3]oxazin c6 cong
thuc chung 4 (trong d6 R? = aryl hodc heteroaryl).

Phuong phip khac dé téng hop  8-heteroaryl-3,4-dihydro-2H-
benzo[e][1,3]oxazin c6 cdng thirc chung 7 (trong d6 A vaD =CH, B = CR2“R! va R?

1a heteroaryl giéng nhau) dwoc néu trong So db 4.

. oH .0
4 R'™-B hoic R'-B R4
Q/\N’R OH ko) 0 N’

Br 5 6 R!

Chét xiic téc Pd
Br R2
15 7
” . trong do, R' = R?= heteroaryl
So do 4

Phén tng Suzuki cta 6,8-dibromo-3,4-dihydro-2H-benzo[e][1,3]Joxazin c6 cong

thirc chung 15 véi lugng du cta axit heteroarylboronic ¢6 cong thire chung 5 hodc este
heteroarylboronic cé c¢dng thirc chung 6 khi c6 mit chét xtc tac paladi va bazo trong
dung mdi thich hop tao ra 8-heteroaryl-3,4-dihydro-2H-benzo[e][1,3]oxazin c6 cong
thitc chung 7 (trong d6, R! va R? 14 heteroaryl gidng nhau). Nhiéu hé xuc tac khac
nhau c6 thé duoc str dung ciing véi cht xuc tac, bazo va dung méi t6i wu phu thudc
vao thanh phan héa hoc clia bromua va axit boronic hodc phén tir két hop este. Vi du
khong giéi han v& cac chdt xuc tac paladi thich hop bao gém
tetrakis(triphenylphosphin)paladi  (0), san phdm cong hop cua dicloro[l,1°-
bis(diphenylphosphino)feroxen]paladi(II) diclorometan, va trans-
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diclorobis(triphenylphosphin)paladi (II). Cac bazo tiém ning bao gdm kali cacbonat,
natri cacbonat, xesi cacbonat, kali axetat, kali phosphat va trietylamin. Nhiéu dung méi
khac nhau c6 thé duoc sitr dung bao gdm dimetoxyetan, tetrahydrofuran, dioxan,
toluen, 2-propanol va nuédc. Phan ing nay c6 thé duoc tién hanh ¢ nhiéu nhiét d6 khac
nhau ma nim trong khoang tir nhiét d6 moi truong dén khoang 120°C. Theo phuong
an duoc wu tién cia sang ché, 6,8-dibromo-3,4-dihydro-2H-benzo[e][1,3]oxazin co
cong thirc chung 15 dugc xur Iy bing ba dwong luong axit heteroarylboronic cé cong
thirc chung 16 hodc este heteroarylboronic c6 cong thirc chung 17 va 8 duong luong
kali cacbonat khi c6 mat chit xuc tic (tetrakistriphenylphosphin) paladi (0) trong hdn
hop dung mdi gdm 2-propanol va nudc & khoang 70°C dé tao ra 8-heteroaryl-3,4-
dihydro-2H-benzo[e][1,3]oxazin c6 cong thitc chung 7 (trong d6 R! va R? cung la
heteroaryl).

Phuong phép téng hop duoc 14y 1am vi du khac cta céc hop chét c6 Cong thirc
I (R?, R3 = H) duoc néu trong So dd 5.

| oH ,O:é
R-B  or R-E
OH OH O OH 0

H len diami
Br\ﬁ\ exametylen diamin BrNH 5 6
} A

B " Axit ‘B Xic tac Pd
2 18
Amin héa khu
y OH O RARAANH N OH »
A\B//D B A\B/,D R*
Chat khu
19 Cong thuc I (trong d6, R?, R*=H
Sodd s

Phan tmg formyl héa & vi tri Ortho cla 2-bromophenol cé cong thuc chung 2
tao ra 3-bromo-2-hydroxybenzaldehyt c6 cong thitc chung 18. Nhiéu phan tmg sin c6
dé thuc hién viéc chuyén hoa nay bao gdm phan ting Reimer-Tiemann ctia phenol véi
clorofom khi c¢6 mit bazo manh (xem tai liéu: Wynberg, H va Meijer, E. W. Org.
React. 1982, 28, 2) hoac phan ung Duff cia phenol vdi hexametylentetramin khi cé

mat axit. Theo phuong 4n dugc uvu tién cua sang ché, dung dich chtra 2-bromophenol
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c6 cbng thirc chung 2 va luong du hexametylentetratramin trong axit trifloroaxetic
duoc hoi luu trong khi quyén tro trong thoi gian tir vai gio dén vai ngay dé tao ra 3-
bromo-2-hydroxybenzaldehyt cé cong thirc chung 18. Budc tiép theo bao gdm phan
tmg Suzuki ctia 3-bromo-2-hydroxybenzaldehyt c6 cong thic chung 18 véi axit
heteroarylboronic ¢6 cong thic chung 5 hodc este heteroarylboronic c¢6 cong thirc
chung 6 khi c6 mat chét xuc tac paladi va bazo trong dung méi thich hop dé tao ra 3-
heteroaryl-2-hydroxybenzaldehyt c6 cong thirc chung 19. Nhiéu hé xuc tac khac nhau
¢6 thé duoc sir dung cing véi chit xtc tac, bazo va dung moi t61 wu phu thudc vao
thanh phén hoa hoc cia bromua va axit boronic hodc phén tr két hop este. Vi du
khong gi6i han vé cac chdt xuc tac paladi thich hop bao gdm
tetrakis(triphenylphosphin)paladi (0), san phim cong hop cua dicloro[1,1°-
bis(diphenylphosphino)feroxen]paladi(II) diclorometan, va trans-
diclorobis(triphenylphosphin)paladi (II). Cac bazo tiém ning bao gdm kali cacbonat,
natri cacbonat, xesi cacbonat, kali axetat, kali phosphat va trietylamin. Nhiéu dung méi
khac nhau c6 thé duoc st dung bao gébm dimetoxyetan, tetrahydrofuran, dioxan,
toluen, 2-propanol va nudc. Phan img nay co thé duoc tién hanh ¢ nhidu nhiét do khac
nhau ma nidm trong khoang tir nhiét 40 moi truong dén khoang 120°C. Theo phuong
4n duoc uu tién cua sang ché, 3-bromo-2-hydroxybenzaldehyt c6 cong thirc chung 18
duoc xtr ly bang 1,1 duong lugng axit heteroarylboronic ¢6 cong thirc chung 5 hodc
este clia axit heteroarylboronic c6 cong thirc chung 6 va 2,5 duong lugng kali cacbonat
khi c6 mit chét xuc tac (tetrakistriphenylphosphin)paladi (0) trong hdn hop dung mdi
gdbm dimetoxyetan va nudc & khoing 80°C dé tao ra 3-heteroaryl-2-
hydroxybenzaldehyt c6 cong thirc chung 19. Phan tmg amin hoéa khir 3-heteroaryl-2-
hydroxybenzaldehyt c6 cong thirc chung 19 véi amin c6 cdng thirc chung 20 khi ¢6
mit chdt khir trong dung méi thich hgp nhu metanol, etanol, tetrahydrofuran hodc
dicloetan tao ra cac hop chat c6 Cong thie I (R?, R* = H). Vi du vé cac chit khir bao
gbém hydro khi c6 mat chit xuc tac hydro hoéa, vi du paladi hodc platin trén cacbon,
natri xyanoborohydrua (xem tai liéu: Lane, C. F., Synthesis 1975, 135) hodc natri
triaxetoxyborohydrua (Abdel-Magid, A. F. et al. J. Org. Chem. 1996, 61, 3849). Theo
cach khac, khi amin c6 céng thirc chung 20 14 amin bac mot thi san phdm trung gian
imin c6 thé duoc tao thanh trudc sau d6 dugc khir tai chd bang natri borohydrua

(Abdel-Magid, A. F. et al. J. Org. Chem. 1996, 61, 3849). Theo phuong an dugc uu
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tién clia sang ché, 3-heteroaryl-2-hydroxybenzaldehyt cé cong thitc chung 19 duogc xtr
Iy bang tir 1 dén 4 duong luong amin ¢ cong thic chung 20, tir 1 dén 3 duong lugng ‘
natri triaxetoxyborohydrua va tir 0 dén 2 duong luong axit axetic trong dicloetan dé
tao ra cac hop chét c6 Cong thic I (R?, R* = H). Khi amin c6 cong thirc chung 20 1a
amin bac mot thi dung dich chira 3-heteroaryl-2-hydroxybenzaldehyt c6 cOng thuc
chung 19 trong metanol duoc xitr Iy bing mot lwong ndm trong khoang tir 1 dén
khoang 4 duong lugng amin bac mét cé cong thic chung 20 trong khoang thoi gian
nim trong khoang vai gir dén vai ngay d tao ra trudc san phdm trung gian imin. Sau
d6 viée bd sung natri borohydrua tao ra cac hgp chit c6 Cong thie I (R3, R% = H).
Trong mdt sé truong hop, thuan loi hon néu dao cac phan tir két hop trong phan
ung Suzuki va phuong phap tong hop khéc ctia 3-heteroaryl-2-hydroxybenzaldehyt c6

cong thire chung 19 dwoc néu trong So dd 6.

o 0 i
OH O B—B, O OH O
Br 0 0 é
X 21 - N H

| H 0"
~n~ D A N7 D
B Xic tac Pd B
Bazo — -
18 22

diéu ché tai chd

Rix N OH 0O
11 N H
> A\ /,D g A
Xtc tac Pd B Sodo 6
Bazo 19

X=Cl, Br, I hodc OTf

Phan tng boryl héa Miyaura (Ishiyama, T. et al., J. Org. Chem. 1995, 60, 7508)
cua 3-bromo-2-hydroxybenzaldehyt cd cong thirc chung 18 voi bis(pincaloto)diboron
21 khi ¢6 mat chit xtGc tac paladi thich hop nhu phic chat [1,1-
bis(diphenylphosphino)feroxen]dicloropaladi (II) voi diclorometan, bazo nhu kali
axetat va dung mdi nhu dioxan hodc dimetylsulfoxit tao ra este cua axit boronic ¢6
cdng thirc chung 22. Este boronic c6 thé dugc tach ra hodc phan ung truc tiép trong
phéan Ung Suzuki sau d6 (Ishiyama, T. et al., Tetr. Lett. 1997, 38, 7508). Phan g

Suzuki cua este boronic cé cong thitc chung 22 vdi heteroaryl clorua, bromua, iodua
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hodc triflometansulfonat ¢6 c¢ong thirc chung 11 (X = Cl, Br, I, hodc OTf) khi c6 mat
chit xuc tac paladi va bazo trong dung mdi thich hop tao ra 3-heteroaryl-2-
hydroxybenzaldehyt c6 cdng thirc chung 19. Vi du khong gidi han vé& céc chét xuc tac
paladi thich hgp bao gdm tetrakis(triphenylphosphin)paladi (0), sin phdm cdng hop
cua dicloro[1,1’-bis(diphenylphosphino)feroxen]paladi(Il) diclorometan, va trans-
diclorobis(triphenylphosphin)paladi (I). Cic bazo tiém ning bao gdm kali cacbonat,
natri cacbonat, xesi cacbonat, kali axetat, kali phosphat va trietylamin. Nhiéu dung moi
khac nhau c6 thé duoc st dung bao gdm dimetoxyetan, tetrahydrofuran, dioxan,
toluen, 2-propanol va nude.

Quy trinh khéc dé téng hop cic 2-heteroarylphenol dugc bao vé c6 cong thire

chung 12 dugc néu trong So a6 7.

OH 0
O/P R1“Bi or R1-B: O/F>
Br OH 0 é RLT)\j
\H)\ 5 6 |
A..D > A..D
B Xiic tac Pd B
8 Bazo 12

trong d6, P =nhoém bao vé
(vi du, MEM, MOM, Me hoic Bn)

So do 7

Phan tng Suzuki cta 2-bromophenol dugc bao vé cé cong thuc chung 8 vai
axit heteroarylboronic c6 cong thitc chung 5 hodc este heteroarylboronic ¢ cong thirc
chung 6 khi c6 mit chat xtc tdc paladi va bazo trong dung méi thich hop tao ra cac 2-
heteroarylphenol dugce bao vé c6 cong thirc chung 12. Nhiéu hé xuc tac khac nhau c6
thé duoc st dung ciing voi chét xtc tdc, bazo va dung mdi t5i wu phu thudc vao thanh
phan héa hoc clia bromua va axit boronic hodc phén tir két hop este. Vi du khong gidi
han vé& céac chét xtc tac paladi thich hgp bao gbém tetrakis(triphenylphosphin)paladi
(0), san phdm cdng hop cua dicloro[1,1’-bis(diphenylphosphino)feroxen]paladi(II)
diclorometan, va trans-diclorobis(triphenylphosphin)paladi (II). Céac bazo tiém ning
bao gém kali cacbonat, natri cacbonat, xesi cacbonat, kali axetat, kali phosphat va
trietylamin. Nhiéu dung moi khac nhau c6 thd duoc st dung bao gdm dimetoxyetan,
tetrahydrofuran, dioxan, toluen va nuéc. Phan Umg nay co thé duge tién hanh & nhidu
nhiét d6 khac nhau ndm trong khoang tir nhiét d6 mdi truong dén khoang 120°C. Theo

phuong an dugc uu ti€n cua sang ché, 2-bromophenol duge bao vé ¢ cdng thirc chung
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8 duoc xir ly bang 1,3 dwong lugng axit heteroarylboronic cé cong thic chung 5 hoéc
este cua axit heteroarylboronic cé cong thirc chung 6 va 1,5 duong lugng kali cacbonat
khi ¢6 mat chét xuc tac (tetrakistriphenylphosphin)paladi (0) trong hdn hgp dung méi
gém dimetoxyetan va nudc & khoang 80°C d tao ra cac 2-heteroarylphenol dugc béo
vé c6 cong thire chung 12.

Quy trinh khac dé tdng hop 3-bromo-2-hydroxybenzaldehyt c6 cong thirc chung
18 (R? = aryl hoic heteroaryl) dwoc néu trong So db 8.

OH 0
OH O R2-B  hodc R?-B OH O
OH 0
| N H 16 17 ‘ N H Brom hoa
/\B > X,
r Xiic tac Pd R
23 24
OH O
Br
X N
J H So dd 8
\B//
18

(trong d6, R? = aryl hodc heteroaryl)

Phan tmg Suzuki ctia brom-2-hydroxybenzaldehyt c6 cong thitc chung 23 véi
aryl hodc axit heteroarylboronic c¢6 cong thirc chung 16 hodc aryl hodc este
heteroarylboronic ¢6 cong thirc chung 17 khi ¢6 mét chét xtc tac paladi va bazo trong
dung moi thich hop tao ra aryl hodc heteroaryl-2-hydroxybenzaldehyt c6 cdng thirc
chung 24. Nhiéu hé xtic tac khéc nhau co thé dugc sir dung ciing véi chit xtc tac, bazo
va dung moéi tdi wu phu thudc vao thanh phan hoéa hoc clia bromua va axit boronic
hodc phan tir két hop este. Vi du khong gi6i han vé& céc chit xuc tac paladi thich hop
bao gbm tetrakis(triphenylphosphin)paladi (0), san phim cong hop dicloro[1,1°-
bis(diphenylphosphino)feroxen]paladi(II) diclorometan, va trans-
diclorobis(triphenylphosphin)paladi (II). Cac bazo tiém niang bao gém kali cacbonat,
natri cacbonat, xesi cacbonat, kali axetat, kali phosphat va trietylamin. Nhiéu dung mbi
khéc nhau cé thd duoc sit dung bao gdm dimetoxyetan, tetrahydrofuran, dioxan,
toluen, 2-propanol va nudc. Phan tng nay co6 thd duoc tién hanh & nhiéu nhiét do khac
nhau ndm trong khoang tir nhiét do moéi trudong dén khoang 120°C. Theo phuong an

duoc wu tién ciia sang ché, brom-2-hydroxybenzaldehyt c6 cong thirc chung 23 dugc
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xtr Iy bang mot duong lugng aryl hodc axit heteroarylboronic c6 cong thic chung 16
hoac aryl hodc este heteroarylboronic c¢6 cong thirc chung 17 va 2,5 duong lugng kali
cacbonat khi c6 mit chét xuc tac (tetrakistriphenylphosphin)paladi (0) trong hén hop
dung méi gém dimetoxyetan va nudc & khoang 80°C d tao ra aryl hodc heteroaryl-2-
hydroxybenzaldehyt c6 cong thic chung 24. Phan Umg brom hoéa chon lgc tai vi tri
ortho cua aryl hodc heteroaryl-2-hydroxybenzaldehyt cé cong thirc chung 24 tao ra 3-
bromo-2-hydroxybenzaldehyt ¢6 cong thirc chung 18. Phuong phap thong thudng bit
ky dung d& brom héa phenol c6 thé duoc str dung. Theo phuong 4n dugc wu tién cla
sang ché, dung dich chra phenol c6 cong thiic chung 24 va natri axetat trong axit
axetic va tiy y, déng dung méi di clo héa dugce xir Iy bang 1 dwong luong brom & 0°C
dén khoang 40°C dé tao ra 3-bromo-2-hydroxybenzaldehyt c6 cong thirc chung 18 (R?
= aryl hodc heteroaryl).

Quy trinh khac dé tong hop céc hop chat c6 Cong thie I (R® va R3 = H, R* =
CH2R) duoc néu trong So dd 9.

_R*
“N RMgX OH
Ry N 25 R1\K§(\N/R4
—— l
A\B/,D THE A\B/,D kR
7 Cong thic I, (trong d6 R3, R**=H, va R*= CH2R)

So dd 9
Viéc bd sung chit thir Grignard c6 cong thic chung RMgX 25 (R = alkyl,

xycloalkyl hodc haloalkyl) vao 8-heteroaryl-3,4-dihydro-2H-benzo[e][1,3]Joxazin c6
cong thirc chung 7 tao ra hop chét c6 cong thirc chung 1. Céc diéu kién phan tmg dé
thu duoc su chuyén h6a mong muén da dugc Cimarelli mé ta (Cimarelli, C. et al.;
Tetrahedron, 2001, 57(28), 6089). Theo phuong 4n dugc uu ti€n cua sang ché, luong
du it ctia dung dich chita chét thir Grignard c6 cong thtrc chung 25 dugc bd sung vao
dung dich chta 8-heteroaryl-3,4-dihydro-2 H-benzo[e][1,3]Joxazin c6 cong thic chung
7 trong tetrahydrofuran hoic dietyl ete & 0°C dén khoang 40°C & tao ra cac hop chat
c6 cong thie chung I (R3 va R* =H, R* = CH:R).

Quy trinh tong hop cac amin bac mdt c¢é cong thirc I (R, R*, R* va R* = H)

duoc néu trong So db 10.
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R1NH NH,OH.HCI ‘ R1NN,0H o
A‘B/’D A\B//D
NaOAc, EtOH AcOH
19 26
OH
N ‘
A. D So dd 10

Cong thirc I, (trong d6 R, R38, R* va R*=H)

Viéc bd sung hydroxylamin vao 3-heteroaryl-2-hydroxybenzaldehyt c6 cong
thirc chung 19 tao ra oxim c6 cong thic chung 26. Sau d6 phan ing khir oxim tao ra
amin bic mot 6 cong thire chung T (R3, R3, R* va R* = H). Nhiéu chat phan tmg khu
¢6 thé duoc sir dung dé khir oxim bao gém lithi nhom hydrua, k&m trong axit axetic va
boran. Theo phuong an dugc uu tién cua sang ché, mot lugng du nho cua
hydroxylamin dugc b6 sung vao dung dich chira 3-heteroaryl-2-hydroxybenzaldehyt
c6 cong thic chung 19 va natri axetat trong etanol ¢ 0°C dén khoang 40°C dé tao ra
oxim ¢6 c¢ong thic chung 26. Sau do viéc bd sung kém, 9 duong luong, vao dung dich
chtra oxim cé cong thitc chung 26 trong axit axetic ¢ nhiét do nam trong khoang tir
40°C dén khoang 100°C tao ra hop chét c6 cong thirc chung I (R, R*, R* va R* = H).

Quy trinh téng hop céc hop chit c6 Cong thirc chung I (R* = H) duoc néu
trong So dd 11.
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CH;l, K>COs, axeton

(trong d6 P=CHz3) P
OH O hoic CH;OCH,OCH;, K,COs o" 0
BrNH (trong d6, P=CH,OCH;) BF\N !
A\B’/D - A\B/,D
hoiac CH;OCH,CH,OCH,ClI, iPr,NEt, CH,Cl,
18 (trong d6, P=CH,OCH,CH,0CHs) 27
OH .0 5
R-B_ or R-B, o' 0 R®MgX
OH 0 R!
5 6 ' X H 29
> A\B¢D >
Chat xtc tac Pd THF
Bazo 28
P
O~ OH OH O
1 j 1
RNF@ Oxy héa RNW
A._.D — A._.D
B Loai nhom bao vé B
30 31
Amin héa khir
R*R*2NH OH R;
20 R! R?
. X g
, | D 248
Chét khir Ay

Cong thuc I (trong d6, R** 12 H)

Sodd 11

Dé cai thién hiéu qua két hop aryl-aryl va cho phép ddng thoi hai viée 1a bd
sung chét thir Grignard va phan tmg oxy hoa sau d6, 3-bromo-2-hydroxybenzaldehyt
¢6 cong thirc chung 18 duoc bao vE. Nhiéu nhém bao vé phenol khac nhau ma 4n dinh
khi c6 mat chat thir Grignard c6 thé duoc st dung, vi du cac nhdém bao vé phenol duge
md ta trong tai liéu: Wuts, P.G.M. and Greene, T.W., Greene’s Protective Groups in
Organic Synthesis xut ban 1dn thr 4, Wiley & Sons, 2007. Theo phuong 4n dugc uu
tién cua sang ché, 3-bromo-2-hydroxybenzaldehyt c6 cong thirc chung 18 dugc bao vé
dudi dang metyl ete, metoxymetyl ete (MOM ete) hodc metoxyetoxymetyl ete (MEM

ete). Cac diéu kién phan tng dé thu duoc tac dung loai nhom bao vé phenol mong
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mubn dugc mo ta trong tai liéu: Wuts, P.G.M. and Greene, T.W., Greene’s Protective
Groups in Organic Synthesis xuét ban 1an thir 4, Wiley & Sons, 2007. Theo phwong 4n
duogc uu tién cua sang ché, metyl ete ¢ cong thic chung 27 (trong d6, P =CH3) duoc
diéu ché bing cach xtr Iy 3-bromo-2-hydroxybenzaldehyt cé cong thirc chung 18 bing
kali cacbonat va iodometan hodc dimetylsulfat trong axeton & nhiét do nam trong
khoang tir nhiét d6 moi truong dén nhiét d6 hdi lwu cta dung méi. Theo cich khac, dé
didu ché metoxymetyl ete c6 cong thirc chung 27 (trong d6 P = MOM), 3-bromo-2-
hydroxybenzaldehyt c6 cong thic chung 18 dwoc xtr ly bing clometyl metyl ete
(MOM-clorua) va kali cacbonat trong dung mdi phan cuc khong proton & nhiét do
nim trong khoang tir nhiét d6 méi truong dén nhiét d6 hdi luu clia dung moi. Dé diéu
ché metoxyetoxymetyl ete c6 cong thitc chung 27 (trong d6 P = MEM), 3-bromo-2-
hydroxybenzaldehyt c6 cong thirc chung 18 duge xir Iy bang diisopropyletylamin va 2-
metoxyetoxymetyl clorua trong cac dung mdi dugc halogen hoéa & nhiét do nim trong
khoang tlr 0°C dén nhiét d6 hdi luu ctia dung mdi. Budc tiép theo bao gdbm phan ting
Suzuki clia 3-bromo-2-hydroxybenzaldehyt dugc bdo vé cé cong thic chung 27 véi
axit heteroarylboronic c6 cong thirc chung 5 hoéc este heteroarylboronic ¢6 cong thirc
chung 6 khi c6 mit chat xuc tac paladi va bazo trong dung mdi thich hop dé tao ra 3-
heteroaryl-2-hydroxybenzaldehyt dugc bao vé cé cong thie chung 28. Nhiéu hé xuc
tac khac nhau c6 thé dwoc sir dung cling véi chét xuc tac, bazo va dung mdi t61 wu phu
thudc vao thanh phan héa hoc clia bromua va axit boronic hodc phan tir két hop este.
Vi du khdong giéi han vé cic chit xic tac paladi thich hop bao gbm
tetrakis(triphenylphosphin)paladi (0), san phim cdéng hop cta dicloro[l,1’-
bis(diphenylphosphino)feroxen]paladi(II) diclorometan, va trans-
diclorobis(triphenylphosphin)paladi (II). Cac bazo tiém ning bao gém kali cacbonat,
natri cacbonat, xesi cacbonat, kali axetat, kali phosphat va trietylamin. Nhiéu dung moi
khac nhau c6 thé duoc sir dung bao gdm dimetoxyetan, tetrahydrofuran, dioxan, toluen
va nudc. Phan tmg ndy c6 thé duoc tién hanh & nhidu nhiét d6 khac nhau nim trong
khoang tir nhi¢t d0 mdi trudng dén khoang 120°C. Theo phuong 4n dugc uu tién cla
sang ché, 3-bromo-2-hydroxybenzaldehyt dugc bao vé c6 cong thirc chung 27 dugc xir
ly bang 1 dwong lugng axit heteroarylboronic ¢6 cong thirc chung 5 hodc este clia axit
heteroarylboronic ¢6 cdng thirc chung 6 va 1,5 duong lugng kali cacbonat khi c6 mat

chdt xuc tac (tetrakistriphenylphosphin)paladi (0) trong hdn hop dung moi gbm
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dimetoxyetan va nuéc ¢ khoang 80°C dé tao ra 3-heteroaryl-2-hydroxybenzaldehyt
dugc bao vé¢ cd cong thitc chung 28. Viéc dua vao phén tr thé benzyl dugc thuc hién
bing cach bd sung chit thir Grignard, R°®MgX 29 (R® = alkyl, xycloalkyl hodc
haloalkyl), & -78°C trong tetrahydrofuran dé tao ra rugu c6 cdng thitc chung 30. Theo
phuong an dugc wu tién ctia sang ché, rugu benzylic ¢6 cong thirc chung 30 duogc oxy
héa thanh keton cé c6ng thirc chung 31 st dung periodinane Dess Martin va natri
bicacbonat trong metylen clorua. Budc tiép theo bao gdm phan tmg loai nhom bao vé
metyl, metoxymetyl (MOM) hodc metoxyetoxymetyl (MEM) dugc uu tién. Cac diéu
kién phan Ung dé thu duoc tac dung loai nhém bao vé phenol mong muén duge mod ta
trong tai liéu: Wuts, P.G.M. va Greene, T.W., Greene’s Protective Groups in Organic
Synthesis xut ban 1an thtr 4, Wiley & Sons, 2007. Phan tng amin héa khir keton ¢6
cong thirc chung 31 bang amin ¢ cong thitc chung 20 khi c6 mit chét khir trong dung
mdi thich hop nhu metanol, etanol, tetrahydrofuran dicloetan tao ra cac hop chit ¢6
cong thie I (R3 = H). Céc vi du vé céc chit khir bao gdm hydro khi c6 mét chét xuc
tac hydro hoéa, vi du paladi hodc platin trén cacbon, natri xyanoborohydrua (xem tai
liéu: Lane, C. F., Synthesis 1975, 135) hodc natri triaxetoxyborohydrua (Abdel-Magid,
A. F. et al. J. Org. Chem. 1996, 61, 3849). Theo cach khic, khi amin c6 cong thire
chung 20 13 amin bac mt thi san pham trung gian imin c6 thé duoc tao ra trude sau d6
duoc khir tai chd bing natri borohydrua (Abdel-Magid, A. F. et al. J. Org. Chem.
1996, 61, 3849). Theo phuong 4n duogc uu ti€n cta sang ché, dung dich cta keton c6
cdng thirc chung 31 trong lugng du amin bac mét c6 cong thirc chung 20 duge khudy
& nhiét do nam trong khoang tir 40°C dén khoang 100°C trong thoi gian tir vai gid dén
vai ngay dé tao thanh san pham trung gian imin. Imin nay sau d6 dugc khir bang cach
bd sung luong du natri borohydrua dé tao ra céc hop chét c6 Cong thirc I (R* = H).
Quy trinh vi du dé téng hop cac hop chét pyridyl c6 cong thirc I (A =N, R?,
R32, R* = H) duoc néu trong So db 12.
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o 0 or 0
OH R>-B  hogc R2-B OH R™-B  hoic R'-B
Bre_A OH o Br OH o

I 16 17 [ 5 6
N~ ~ N -
Chét xuc tac Pd ) Chat xtc tac Pd
! Bazo R Bazo
32 33
. R
OH 0) N’ OH
R! ‘ X (CH20)n R! l N Axit R, N N’R4
> -~ |
N~ N~ , . N~ H
H. R4 Thuy phén
R? N R2 R2
H N ,
34 3 35 Cong thic 1

(trong d6 A=N, R3, R3? va R* = H)
So dd 12

Phan tng Suzuki wu tién ctia nhém 6-iodo d& phan ung hon cta 2-bromo-6-
iodopyridin-3-ol 32 v&i heteroaryl hodc axit arylboronic c6 cong thirc chung 16 hodc
heteroaryl hodc arylboronic este c¢6 cong thirc chung 17 khi c6 mat chat xtc tac paladi
va bazo trong dung mdi thich hgp tao ra 2-bromo-pyridin-3-ol c6 cong thirc chung 33.
Vi du khong gi¢i han vé cac chit xuc téc paladi thich hop bao gdm
tetrakis(triphenylphosphin)paladi  (0), san phdm cong hop dicloro[1,1’-
bis(diphenylphosphino)feroxen]paladi(II) diclorometan, va trans-
diclorobis(triphenylphosphin)paladi (II). Cic bazo tiém nang bao gdm Kkali cacbonat,
natri cacbonat, xesi cacbonat, kali axetat, kali phosphat va trietylamin. Nhiéu dung moi
khéc nhau c6 thé duoc sir dung bao gém dimetoxyetan, tetrahydrofuran, dioxan, toluen
va nudc. Phan tmg nay c6 thé dugc tién hanh & nhidu nhiét d6 khéc nhau ndm trong
khoang tir nhiét d6 moi truong dén khoang 120°C. Sau d6 phan tng Suzuki thir hai xay
ra & bromua cQa 2-bromo-pyridin-3-ol c¢6 coéng thirc chung 33 véi axit
heteroarylboronic c¢é cong thic chung 5 hodc este heteroarylboronic c¢6 cong thirc
chung 6 khi c6 mit cht xuc tic paladi va bazo trong dung mdi thich hop dé tao ra 2-
heteroaryl-pyridin-3-ol ¢6 cong thirc chung 34. Vi du khdng gii han vé cac chét xic
tac paladi thich hgp bao gdm tetrakis(triphenylphosphin)paladi (0), san phim cong hop
cua dicloro[1,1’-bis(diphenylphosphino)feroxen]paladi(Il) diclorometan, va trans-

diclorobis(triphenylphosphin)paladi (II). Cac bazo tiém ning bao gém kali cacbonat,
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natri cacbonat, xesi cacbonat, kali axetat, kali phosphat va trietylamin. Nhiéu dung méi
khac nhau cé thé duoc sir dung bao gdm dimetoxyetan, tetrahydrofuran, dioxan, toluen
va nudc. Phan tmg nay c6 thé duoc tién hanh ¢ nhiéu nhiét d6 khac nhau ndm trong
khoang tlr nhiét d6 mdi trudng dén khoang 120°C. Sau d6 phan tmg Mannich ctia 2-
heteroaryl-pyridin-3-ol cé cong thitc chung 34 véi luong du paraformaldehyt va amin
bic mot co cong thic chung 3 tiép theo 14 phan ung thiy phan san phim trung gian
3,4-dihydro-2H-pyrido[4,3-¢][1,3]oxazin 35 tao ra cic hop chit pyridyl c6 cong thirc I
(A =N, R R* R*=H).

Quy trinh tdng hop 3,4-dihydro-2H-benzo[e][1,3]oxazin c6 cong thirc II duoc

néu trong So dd 13.

R4
OHR3 Roa , . 0N’
RR 4 Dung dich nugc formaldehyt R3a
R1NN,R R1M
l | X ot ' R3
AgD H THE A. D
A , Cong thic 11
Cong thtrc I
(R*=H) So dd 13

Dung dich chira hop chét c6 cong thire I (R* = H) trong dung méi c6 thé tron
14n v&i nude, nhu tetrahydrofuran, dugc xur ly bang mét lwong du nho cia dung dich
nude formaldehyt 37% va hdn hop nay duoc khudy & nhiét d6 nim trong khoang tir
0°C dén nhiét d6 hoi luu ctia dung moi trong thoi gian tir vai gio dén vai ngay dé tao ra
hop chét ¢6 cong thuc II (Cimarelli, C. et al., Tetrahedron 2001, 57, 6089).

Khia canh khac ctia sang ché bao gdm cac hop chit ding dé diéu tri bénh sbt
rét. Theo mot sb phuong 4n, cac phuong phap dé diéu tri bénh sdt rét bao gdm budc sir
dung cho bénh nhan cin diéu tri hop chét c6 cong thic I hogc II. Phuong phép diéu tri
nay c6 thé con bao gdm bude sir dung dugce pham chira hop chat ¢6 cong thie T hodc
II.

Theo mot sb phuong 4n, cic hop chét ding dé diéu tri bénh st rét bao gdm mot
hodc nhiéu hop chit chéng sbt rét duoc sir dung ddng thoi véi hop chit c6 cong thie T
hodc II. Chéit chdng bénh sbt rét thich hop dé déng sir dung v6i hop chat cé cong thirc
I hodc II bao gém, vi du, Amodiaquin, Arteether, Arteflene, Artemether, Artemisinin,
Artesunate, Atovaquone, Cloroquine, Clindamycin, Dihydroartemisinin, Doxyxyclin,

Halofantrine, Lumefantrine, Mefloquine, Pamaquine, Piperaquine, Primaquine,

-51-



21201

Proguanil, Pyrimethamine, Pyronaridine, Quinine, va Tafenoquine, va hdn hop cua

chung.

Vi du thye hién sang ché

Céc vi du sau ddy minh hoa cach thic didu ché cac hop chéit dugc Iy lam vi du
theo sang ché. Cac vi du nay chi mang tinh minh hoa va khong nén coi déy la gi6i han
pham vi clia sang ché. T4t ca phan tir thé 1a nhu dugc dinh nghia & trén trir khi c6 quy
dinh khéc.
Quy trinh chung

Céac phén tich HPLC/MS duogc thuc hién bang cach sir dung may do phd khdi
Hewlett Packard 1100 ndi voi Hewlett Packard 1100 seri HPLC sir dung cot
Phenomenex Kinetex XB-C18 50 x 4,60 mm, rira giai v6i tée d6 1 mL/phat bing
gradient cia dung moi A:B theo ty 1€ 70:30 trong 1,0 phut, sau do6 theo ty 1€ A:B tur
70:30 dén 10:90 trong 6,5phtt, sau d6 theo ty 1€ A:B 10:90 trong 2,0 phut, sau dé theo
ty 18 A:B tir 10:90 dén 70:30 trong 0,5 phut: dung moi A = axit formic 0,05% trong
nudc, dung mdi B = axetonitril.

Phé NMR proton thu dugc bang phd ké Varian Unity Inova hoat dong & 400
MHz trong clorofom-d, metanol-ds hodc dimetyl sulfoxit-de va do chuyén dich hoa
hoc dugc béo cdo 1a & bang cach st dung dung méi doteri lam chit chudn va cac hing
s6 két hop duoc tinh bang héc (hertz).

San phim trung gian 1: 8-bromo-3,6-di-zert-butyl-3,4-dihydro-2H-

K

benzo|e][1,3]oxazin

Br:

Budce 1. 2-bromo-4-(tert-butyl)phenol

Dung dich chira brom (7,18 mL, 0,14 mol) trong clorofom (25 mL) duoc b
sung ting giot trong 2 gid vao dung dich chira 4-tert-butyl-phenol (20 g, 0,133 mol)
trong clorofom:cacbon tetraclorua theo ty 1& thé tich 1a 1:1 (64 mL) & 0°C trong nito
cho dén khi mau do nhat van duge duy tri (con lai khoang 1 mL dung dich brom). Sau

d6 hdn hop phan tmg dugc suc bing khi nito qua dém. Dung dich mau ndu thu duoc
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duoc pha loang bang diclorometan (50 mL), rira bing dung dich nudc natri thiosulfat
1% (100 mL) va nudc mudi bdo hoa (100 mL), lam kho (MgSOs), loc va cd dudi ap
sudt duoc giam dé tao ra 2-bromo-4-(tert-butyl)phenol (30,5 g, hidu suit dinh lugng)
dudi dang dau khéng mau.

Buédc 2: 8-bromo-3,6-di-zert-butyl-3,4-dihydro-2 H-benzo[e][1,3]oxazin

Hon hop cua paraformaldehyt (19,99 g, 0,666 mol) va fert-butylamin (70,26
mL, 0,666 mol) trong isopropanol (260 mL) dwoc gia nhiét dén héi luu nhe trong nito
trong 75 phut. Dung dich chtra 2-bromo-4-(tert-butyl)phenol (30,5 g, 0,133 mol) trong
isopropanol (40 mL) sau d6 dwoc bd sung vao va hdn hop nay dugc hdi luu thém 20
gidr nira. HOn hop phan tmg da duoc lam ngudi sau d6 dugc co dé thu duoc chat ran
mau vang. San phém thd dugce tai két tinh tir metanol (100 mL) dé tao ra 8-bromo-3,6-
di-tert-butyl-3,4-dihydro-2 H-benzo[e][1,3]oxazin (36,74 g, hiéu suat 85%) dudi dang
tinh thé ran mau kem.
Két qua phan tich dugc tinh toan cho Ci¢H24BrNO: C 58,90, H 7,41, N 4,29, Br 24,49,
phat hién: C 59,02, H 7,42, N 4,26, Br 24,87.

Sén phfim trung gian 2: Axit 3-(Triflorometyl)pyridin-5S-boronic

/N |
oy

B& sung timg giot dung dich chira n-butyl lithi trong hexan (2,5M, 4,9 mL,
12,17 mmol) vao dung dich chia 3-bromo-5-(triflorometyl)pyridin (2,5 g, 11,06
mmol) va triisopropylborat (3,06 mL, 13,27 mmol) trong tetrahydrofuran khan (20
mL) & -78°C trong nito. Phan tng nay duoc khudy & -78°C trong 3 giod, sau d6 duoc dé
4m tur tir 1én -10°C. H3n hop phan tmg nay sau d6 dugc dép tit bang cich bd sung
nude (20 mL) va tetrahydrofuran dugc loai bo dudi ap sut giam. Pha nudc thu dugc
duoc pha lodng bang nudc (40 mL) va rira bang ete (2 x 40 mL). Pha nudc nay sau d6
duoc axit hoa dén do pH=5 bing c4ch bd sung axit axetic va huyén phu thu duoc duge
chiét bang etyl axetat (80 mL). Pha hitu co dugc téch riéng, lam kho (MgSO4), loc va
o dudi 4p sudt duoc giam dé tao ra axit 3-(triflorometyl)pyridin-5-boronic (2,022 g,
hiéu suit 96%) dudi dang chét rin mau nau.
HPLC/MS R = 1,47 phut, m/z 192,1 (M+H").

San phim trung gian 3: Axit 2-(triflorometyl)pyridin-4-boronic
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B6 sung tung giot dung dich cla n-butyl lithi trong hexan (2,5M, 4,03 mL,
10,07 mmol) vao dung dich chira 4-iodo-2-(triflorometyl)pyridin [mua tir Matrix
Scientific] (2,5 g, 9,16 mmol) va triisopropylborat (2,54 mL, 10,99 mmol) trong
tetrahydrofuran khan (20 mL) & -78°C trong nito. Phan ing nay dugc khudy & -78°C
trong 2 Y gid, sau d6 duge dé 4m tir tir 1én -10°C trong 1 gid. Hon hop phan tng nay
sau d6 duoc dap tét bang cach bd sung nude (20 mL) va tetrahydrofuran dugc loai bo
dudi 4p sudt giam. Pha nuéc thu duoe duge pha lodng bing nude (40 mL) va rira bang
ete (2 x 40 mL). Pha nudc nay sau d6 duoc axit hoa dén do pH=5 bing cich bd sung
axit axetic va huyén pht dang dau thu dwoc duoc chiét bang ete (100 mL). Pha hitu co
duoc tach riéng, rira bang nuwdc mudi bdo hoa (2 x 50 mL), lam kho (MgSOs), loc va
¢6 dudi ap sudt giam dé tao ra bot mau tring nho. Ete (12 mL) va cac hexan (24 mL)
duoc bd sung vao va huyén phu thu duge duoc khudy manh trong 30 phut sau d6 loc
dé tao ra axit 2-(triflorometyl)pyridin-4-boronic (1,163 g, hiéu suit 67%) dudi dang
chét rin mau kem.
HPLC/MS R¢ = 1,54 phat, m/z 192,1 (M+H").

San phim trung gian 4: Axit 2-(tert-Butyl)pyridin-5-boronic

Budc 1: 5-bromo-2-(fert-butyl)pyridin

B4 sung timg giot dung dich cla tert-butylmagie clorua trong tetrahydrofuran
(1,0M, 40 mL, 40 mmol) trong 20 phiit vao huyén phui chtra ddng xyanua (1,791 g, 20
mmol) trong tetrahydrofuran khan (40 mL) ¢ -78°C trong nito. Dung dich chua 5-
bromo-2-iodopyridin (5,68 g, 20 mmol) trong tetrahydrofuran khan (20 mL) sau d¢
duoc bd sung vao qua bng théng va hdn hop phan tng duoc khudy &-78°C trong 1 gid
sau d6 duoc dé 4m tir tir dén nhiét do phong. Phan tmg nay dugc dap tit bang cch bd
sung dung dich nudc amoni hydroxit 25% (28-30%, 100 mL) va hdn hop nay duge
phén 16p gitta etyl axetat (500 mL) va dung dich nudc amoni hydroxit 25% (28-30%,

400 mL). Pha hitu co duoc tach riéng, rira bing nudc (400 mL) va nudc mubi bdo hoa
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(100 mL), 1am kho (MgSOs), loc va c¢d dudi ap suat giam dé tao ra ddu mau ndu. San
phdm thé dugc tinh ché bing sic ky trén silic oxit, rira giai bang gradient dung mai tir
0 dén 10% etyl axetat trong cic hexan dé tao ra S-bromo-2-(fert-butyl)pyridin
(1,6186 g, hiéu suit 38%) dudi dang diu khéng mau.
HPLC/MS R = 6,27 phut, m/z 214,1 va 216,1 (M+H").

Budc 2: Axit 2-(tert-butyl)pyridin-S-boronic

B6 sung timg giot dung dich chira n-butyl lithi trong hexan (2,5 M, 2,06 mL,
5,14 mmol) vao dung dich chira 5-bromo-2-(tert-butyl)pyridin (1 g, 4,67 mmol) va
triisopropylborat (1,29 mL, 5,60 mmol) trong tetrahydrofuran khan (10 mL) & -78°C
trong nito. Phan tmg nay duoc khudy & -78°C trong 2 Y% gid, sau d6 dugce dé dm tir tir
dén -10°C trong 1 gid. Phan tmg nay dwoc dap tit bang cach bd sung nude (10 mL) va
tetrahydrofuran dugc loai bo dudi ap sudt giam, Huyén phu chira nudce thu dugce duge
pha logng bing nudce (30 mL) va rira bang ete (30 mL). Pha nuéc duoc axit héa dén do
pH=6 bing cach b sung axit axetic va huyén pht dang sita thu dugc duoc chiét bing
ete (2 x 20 mL). Céc dich chiét hitu co két hop duoc rira bing nudc mudi bao hoa (2 x
50 mL), lam khd (MgSOs), loc va ¢b duéi ap sudt giam d tao ra bot mau trang. Ete (5
mL) va cac hexan (40 mL) dugc bd sung vao va huyén phu thu dugc dwoc khudy
manh trong 30 phut, sau d6 loc dé tao ra axit 2-(fert-butyl)pyridin-5-boronic (0,5093
g, hiéu sudt 61%) dudi dang chét rin mau tring.
HPLC/MS R;= 0,93 phut, m/z 180,1 (M+H").

San phﬁm trung gian 5: Axit (5-(fert-Butyl)-2-metoxyphenyl)boronic

OH o7

.B
HO

Budc 1: 2-bromo-4-(tert-butyl)-1-metoxybenzen

Iodometan (10,0 mL, 0,161 mol) dugc bd sung vao hon hop cua 2-bromo-4-
(tert-butyl)phenol [San phdm trung gian 1, Buéc 1] (29,5 g, 0,129 mol) va kali
cacbonat (42,7 g, 0,309 mol) trong axeton kho (400 mL) va hén hgp phén tng dugc
hdi lwu trong nito trong 22 gid. Sau d6 hdn hop phén ting da dugc lam ngudi duge ¢d
va cdn nay duoc phan lop gifta etyl axetat (400 mL) va dung dich nudc natri hydroxit

0,3M (300 mL). Pha hitu co dugc tach riéng, rira bing nude (300 mL) va nudc mudi
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bao hoa (300 mL), 1am khdé (MgSOs), loc va cd dudi ap sudt giam dé tao ra axit 2-
bromo-4-(fert-butyl)-1-metoxybenzen (32,09 g, hidu suit 100%) dudi dang ddu mau
vang nhat.
HPLC/MS R¢= 7,47 phut.

Budc 2: Axit (5-(tert-butyl)-2-metoxyphenyl)-boronic

n-Butyllithi trong hexan (2,5M, 18,1 mL, 45,24 mmol) duoc bd sung timg giot
vao dung dich chira 2-bromo-4-(tert-butyl)-1-metoxybenzen (10,0 g, 41,13 mmol) va
triisopropyl borat (11,39 mL, 49,35 mmol) trong tetrahydrofuran (90 mL) & -78°C
trong nito. H3n hop phan tng duoc khudy & -78°C trong 3 gid, sau d6 dugce dé 4m tir
tir dén 0°C trong 90 phit. Sau d6 phan tmg nay dugc dép tit bing cach bd sung nude
(90 mL) va tetrahydrofuran dugc loai bé dudi ap suat giam. Huyén phu chira nuéc thu
duoc dugc phan 1op gitra dietyl ete (80 mL) va dung dich nudc natri hydroxit 1,0M
(100 mL). Pha nu6c duoc tach riéng, lam lanh xuéng 0°C, sau d6 axit hoa dén do
pH=1 bing cach bd sung axit clohydric dic. Huyén phti mau tring thu dugc dugc dé
yén & 0°C trong 15 phut, sau d6 loc, rira san phém ran béng nudc va hexan lanh dé tao
ra axit (5-(tert-butyl)-2-metoxyphenyl)-boronic (6,349 g, hiéu suit 74%) dudi dang
tinh thé rin mau tring.
HPLC/MS R, = 5,04 phut, m/z 209,1 (M+H").

San phim trung gian 6: 6,8-dibromo-3-(tert-butyl)-3,4-dihydro-2H-

OANJ<

benzo[e][1,3]oxazin

Br

Br

tert-Butylamin (16,1 g, 0,22 mol) duoc bd sung vao hdn hop cta 2,4-
dibromophenol (11,1 g, 0,044 mol) va paraformaldehyt (6,61 g, 0,22 mol) trong 2-
propanol (110 mL) va hdn hop phan tmg dugc hdi luu trong nito qua dém. Hon hop
phan ung da dugc 1am ngudi duoc loc va banh loc udt duge rira béng 2-propanol.
Bénh loc u6t nay duoc lam khd bang cach hut dé tao ra 6,8-dibromo-3-(tert-butyl)-
3,4-dihydro-2H-benzo[e][1,3]oxazin (12,66 g, hiéu suit 82,8%) du6i dang chét ran.
HPLC/MS R, = 3,78 phit, m/z 336,0 (M+H" ctia san phdm da dugc thity phan).
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San phlem trung gian 7: Axit (5-(tert-Butyl)-2-((2-
metoxyetoxy)metoxy)phenyl)-boronic

B
HO~

Buéc 1. 2-bromo-4-(fert-butyl)-1-((2-metoxyetoxy)metoxy)benzen

Bd sung timg giot 2-metoxyetoxymetyl clorua (2,5 mL, 21,9 mmol) vao dung
dich chira 2-bromo-4-(zert-butyl)phenol [San pham trung gian 1, Budce 1] (5,0 g, 21,8
mmol) va trietylamin (4,4 g, 43,5 mmol) trong diclorometan khan (20 mL) & nhi€t do
phong trong nito va hdn hop phan tmg duoc khuiy qua dém. Hon hop phan tng nay
duoc rot vao trong nude (100 mL), pha hitu co dugc tach riéng, lam kho (MgSOs), loc
va ¢c6 dudi ap sudt giam dé¢ tao ra 2-bromo-4-(tert-butyl)-1-((2-
metoxyetoxy)metoxy)benzen (5,0 g, hi€u suét 72%).
MS m/z 317 va 319 (M+H").

Budc 2: Axit (5-(tert-Butyl)-2-((2-metoxyetoxy)metoxy)phenyl)-boronic

n-Butyllithi trong hexan (2,5 M, 4,2 mL, 10,5 mmol) dugc bd sung tung giot
vao dung dich chtta 2-bromo-4-(tert-butyl)-1-((2-metoxyetoxy)metoxy)benzen (3,0 g,
9,46 mmol) va trimetyl borat (1,2 mL, 10,76 mmol) trong tetrahydrofuran khan (20
mL) & -78°C trong nito. H8n hop phan tmg dugc khudy & -78°C trong 20 phut, sau d6
& 0°C trong 20 phit nita. Phan ing nay sau d6 dugc dap tit bang cach bd sung nudc
(20 mL) va hdn hop nay duogc chiét bang ete (100 mL). Lép chit hitu co duge tach
riéng, 1am khd (MgSOa), loc va ¢ dudi 4p suit giam dé tao ra axit (5-(tert-butyl)-2-
((2-metoxyetoxy)metoxy)phenyl)-boronic (2,61 g, hi€u sudt 98%).
MS m/z 283 (M+H").

S4an phim trung gian 8: 3-bromo-5-(fert-butyl)-2-hydroxybenzaldehyt

OH

Br o

Hon hop ctia 2-bromo-4-(zert-butyl)phenol [San phdm trung gian 1, Budc 1]

(6,87 g, 30 mmol) va hexametylentetramin (20 g, 143 mmol) trong axit trifloroaxetic
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(60 mL) dugc gia nhiét & 90°C trong nito trong 22 gid. Hon hop phan tmg néng duge
rét vao trong dung dich nude axit clohydric 1M (200 mL) va hdn hop nay duoc khudy
manh trong 6 gio. Huyén phu thu dugc dugc loc dé tao ra 3-bromo-5-(tert-butyl)-2-
hydroxybenzaldehyt (6,79 g, hiéu suit 88%) dudi dang chat rdn mau vang.
HPLC/MS R; = 6,92 phut, m/z 257,0 va 259,0 (M+H").

Vidu 1: 4-(tert-Butyl)-2-((tert-butylamino)metyl)-6-(6-(triflorometyl)
pyridin-3-yl)phenol hydroclorua

Iz

HCI

Hén hop cta 8-bromo-3,6-di-tert-butyl-3,4-dihydro-2H-benzo[e][1,3]oxazin
(San phim trung gian 1) (2,0 g, 6,13 mmol), axit 2-(triflorometyl)pyridin-5-boronic
[mua tir Frontier Scientific] (1,17 g, 6,13 mmol) va kali cacbonat (1,27 g, 9,20 mmol)
trong dimetoxyetan (15 mL) va nudc (5 mL) dugc syc khi nito trong 20 phut. Sau do
tetrakis(triphenylphosphin)paladi(0) (354,2 mg, 0,31 mmol) dugc b6 sung vao va hdn
hop nay duoc gia nhiét & 80°C trong lo kin trong 24 gid. Sau d6 hdn hop phan tmg da
duoc lam ngudi dugc phén 16p gitta etyl axetat (80 mL) va dung dich nu6c natri
hydroxit 1M (80 mL). Pha hitu co duoc tach ri€ng, ria bang nudc (80 mL) va nudc
mudi bdo hoa (80 mL), 1am khd (MgSO4), loc va c6 dudi ap suat giam dé tao ra siro
mau cam. San pham nay dugc tinh ché bing cach sir dung sic ky nhanh trén silica, rira
giai bang gradient dung mdi tir 0 dén 30% etyl axetat trong céc hexan dé tao ra san
phdm trung gian 3,4-dihydro-2H-benzo[e][1,3]oxazin (1,875 g, hiéu suit 78%) dudi
dang siro mau vang. 3,4-dihydro-2H-benzo[e][1,3]oxazin (1,875 g, 4,78 mmol) duoc
hoa tan trong etanol (135 mL), dung dich nudc axit clohydric 1,0M (45 mL) duoc bd
sung vao va hdn hop phan tmg dugc khudy & nhiét do phong trong 4 ngdy. Sau d6 hén
hop phan Uung nay dugc cd dudi ap sudt giam va cin nay dugc phan 16p gifta etyl
axetat (100 mL) va dung dich nuéc natri cacbonat 10% khéi lugng/thé tich (100 mL).
Pha hitu co duoc tach riéng, rira bang nude (100 mL) va nuée mudi bao hoa (100 mL),
lam kho (MgSOs), loc va ¢ dudi ap sudt giam d tao ra siro mau vang. San pham nay

duoc tinh ché bang cach sir dung sic ky nhanh trén silica, rira giai bang gradient dung
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moi tir 0 dén 30% etyl axetat trong cac hexan dé tao ra san phim duéi dang siro mau
vang ma két tinh mot phan (1,435 g). San phidm nay dugc hoa tan trong etanol tuyét
dbi (50 mL), dung dich nudc axit clohydric 1,0M (15,1 mL, 15,1 mmol) dugc bd sung
vao, hdn hop nay dugc dé yén trong 20 phut, sau d6 ¢6 dudi ap sut giam va san phim
nay dugc tao hdn hop ddng soi véi etanol tuyét d6i (3 x 60 mL) dé tao ra chét rin mau
kem. Dietyl ete (50 mL) va etanol tuyét d6i (10 mL) dugc bd sung vao va huyén phu
thu duoc duogc khqu manh qua dém, sau do loc dé thu duoc 4-(tert-butyl)-2-((tert-
butylamino)metyl)-6-(6-(triflorometyl)pyridin-3-yl)phenol hydroclorua (1,083 g,
hiéu sudt 54%) dudi dang chét rin mau tring.
HPLC/MS R = 2,89 phut, m/z 381,1 (M+H"); két qué phan tich dugc tinh todn cho
C21H27F3N>0.HCl: C 60,50, H 6,77, N 6,72, Cl 8,50; phat hién: C 60,71, H 6,56, N
6,60, Cl 8,56. v

Vi du 2: 4-(tert-Butyl)-2-((tert-butylamino)metyl)-6-(5-clorothiophen-2-
yD)phenol hydroclorua

Hop chét néu & tidu dé duoc diéu ché duéi dang chét rdn mau tring bing cach
str dung quy trinh dugc mo ta trong Vi du 1 tir 8-bromo-3,6-di-tert-butyl-3,4-dihydro-
2H-benzo[e][1,3]oxazin (San phdm trung gian 1) va axit 5-clorothiophen-2-boronic
[mua tir Frontier Scientific].

HPLC/MS R¢= 3,82 phut, m/z 352,1 va 354,1 (M+H").
Vi du 3: 4-(tert-Butyl)-2-((tert-butylamino)metyl)-6-(quinolin-3-yl)phenol

dihydroclorua

Hop chat néu ¢ tiéu dé dugc dicu ché dudi dang chat rdn mau vang hit am bang

cach sir dung quy trinh dugc moé ta trong Vi du 1 tir 8-bromo-3,6-di-zers-butyl-3,4-
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dihydro-2 H-benzo[e][1,3]oxazin (San phim trung gian 1) va axit quinolin-3-boronic
[mua tir Frontier Scientific].
HPLC/MS R, = 1,64 phut, m/z 363,3 (M+H"); két qua phan tich dugc tinh toan cho
CasH30N20 2HCI 1,3H,0: C 62,82, H 7,60, N 6,11, Cl 15,45; phat hién: C 62,72, H
7,61, N 5,98, Cl 15,54.

Vi du 4: 4-(tert-Butyl)-2-((tert-butylamino)metyl)-6-(quinolin-5-yl)phenol

dihydroclorua

Hop chit néu & tiéu dé dugc diéu ché du6i dang chét rin mau kem hit 4m bang

cach st dung quy trinh dugc md ta trong Vi du 1 tir 8-bromo-3,6-di-fert-butyl-3,4-
dihydro-2 H-benzol[e][1,3]oxazin (San phim trung gian 1) va axit quinolin-5-boronic
[niua tir Frontier Scientific].
HPLC/MS R: = 1,20 phut, m/z 363,3 (M+H"); két qua phan tich duoc tinh toan cho
C24H30N20 2HCI 1H,0: C 63,57, H 7,56, N 6,18, Cl 15,64; phat hién: C 63,41, H
7,34, N 6,02, Cl 15,64.

Vi du 5: 4-(tert-Butyl)-2-((tert-butylamino)metyl)-6-(quinolin-6-yl)phenol

N
SOPPW

NN

O H 2HCI

Hop chét néu & tiéu dé dugc di€u ché dudi dang chat rdn mau kem hut am bang

dihydroclorua

cach str dung quy trinh dugc md ta trong Vi du 1 tir 8-bromo-3,6-di-zers-butyl-3,4-
dihydro-2 H-benzo[e][1,3]oxazin (San phdm trung gian 1) va axit quinolin-6-boronic
[mua tir Frontier Scientific].
HPLC/MS R = 1,23 phut, m/z 363,3 (M+H").

Vi du 6: 2-(Benzofuran-2-yl)-4-(tert-butyl)-6-((fert-butylamino) metyl)
phenol hydroclorua
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Hop chét néu & tiéu dé duoc diéu ché dudi dang chét ran mau tréng bing cach
str dung quy trinh duge md ta trong Vi du 1 tir 8-bromo-3,6-di-tert-butyl-3,4-dihydro-
2H-benzo[e][1,3]oxazin (San pham trung gian 1) va axit benzofuran-2-boronic [mua tir
Frontier Scientific].

HPLC/MS R; = 3,88 phut, m/z 352,3 (M+H"); két qua phan tich dugc tinh todn cho
C23H2oNO, HCI: C 71,21, H 7,79, N 3,61, Cl 9,14; phat hien: C 71,42, H 7,97, N
3,63, C19,18.

Vi du 7: 2-(Benzo[b]thiophen-2-yl)-4-(tert-butyl)-6-((tert-

butylamino)metyl)phenol hydroclorua

Hop chét néu & tiéu d& duoc diéu ché dudi dang chit ran mau trang biang cach
sit dung quy trinh dugc md ta trong Vi du 1 thay axit 2-(triflorometyl)pyridin-5-
boronic bang axit benzothiophen-2-boronic [mua tir Frontier Scientific].

HPLC/MS R: = 4,11 phut, m/z 368,1 (M+H"); két qua phén tich dugc tinh toan cho
Ca23H2oNOS HCIL: C 68,38, H 7,48, N 3,47, ClI 8,78; phat hién: C 68,58, H 7,55, N
3,43, Cl18,85.

Vi du 8: 4-(tert-Butyl)-2-((tert-butylamino)metyl)-6-(quinolin-4-yl)phenol

dihydroclorua
N~ | OH

« P
Saca Rl

Hop chét néu ¢ tiéu dé duoc diéu ché dudi dang chat ran mau trang hat am

bang cach sir dung quy trinh duwgc md ta trong Vi du 1 tir 8-bromo-3,6-di-teri-butyl-

-61-



21201

3,4-dihydro-2H-benzo[e][1,3]oxazin (San phim trung gian 1) va axit quinolin-4-
boronic [mua tir Frontier Scientific].

HPLC/MS R = 1,22 phiit, m/z 363,3 (M+H"); két qua phéan tich dugc tinh toan cho
C24H30N20 2HCI 0,2H,0: C 65,66, H 7,44, N 6,38, CI 16,15; phat hién: C 65,68, H
7,32, N 6,36, Cl 15,96.

Vi du 9: 4-(tert-Butyl)-2-((tert-butylamino)metyl)-6-(1-metyl-3-
(triflorometyl)-1H-pyrazol-5-yl)phenol hydroclorua
FF
F
OH
N J<
N N HCI

Hop chét néu ¢ tidu dé duoc diéu ché dudi dang chat rdn mau trang bang cach
st dung quy trinh dugc md ta trong Vi du 1 tir 8-bromo-3,6-di-tert-butyl-3,4-dihydro-
2H-benzo[e][1,3]oxazin (S&n phém trung gian 1) va axit 1-metyl-3-triflorometyl-
pyrazol-5-boronic [mua tir Frontier Scientific].

HPLC/MS R: = 3,93 phit, m/z 384,2 (M+H"); két qua phan tich duge tinh toan cho
C20H28F3N30 HCL: C 57,21, H 6,96, N 10,01, ClI 8,44; phat hién: C 56,78, H 6,73, N
9,76, C1 8,39.

Vidu 10: 4-(tert-Butyl)-2-((tert-butylamino)metyl)-6-(6-isopropoxypyridin-

3-yl)phenol dihydroclorua

YO _N | OH

2

Iz

2HCI

Hop chét néu & tiéu d& duoc diéu ché dudi dang chit rin mau tring hut 4m
bang cach st dung quy trinh dwgc md ta trong Vi du 1 tir 8-bromo-3,6-di-tert-butyl-
3,4-dihydro-2H-benzo[e][1,3]oxazin (San phim trung gian 1) va axit 2-isopropoxy-
pyridin-5-boronic [mua tir Combi-Blocks].

HPLC/MS R; = 4,11 phuat, m/z 371,2 (M+H"); két qua phéan tich dugc tinh toan cho
C23H34N202 2HCI 0,6H20: C 60,81, H 8,25, N 6,17, C1 15,61; phat hién: C 61,06, H
8,16, N 6,10, C1 15,21.
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Vidu 11: 2-(6-Aminopyridin-3-yl)-4-(fert-butyl)-6-((tert-
butylamino)metyl)phenol dihydroclorua
H,N_ N

X N 2HC
H

Hop chit néu ¢ tiéu d& duoc diéu ché duoi dang chit rin mau tring hit 4m
bang cach st dung quy trinh dugc mo ta trong Vi du 1 tir 8-bromo-3,6-di-tert-butyl-
3,4-dihydro-2 H-benzo[e][1,3]oxazin (San phim trung gian 1) va pinacol este clia axit
2-aminopyridin-5-boronic [mua tir Combi-Blocks].

HPLC/MS R; = 0,94 phut, m/z 328,3 (M+H"), két qua phén tich dugc tinh toan
cho Cy0H20N3O 2HCI 0,25H,0: C 59,33, H 7,84, N 10,38, Cl 17,51; phat hién: C
59,60, H 7,90, N 10,11, Cl 17,16.

Vi du 12: 4-(tert-Butyl)-2-((tert-butylamino)metyl)-6-(6-metoxypyridin-3-
yl)phenol dihydroclorua

N 2HC!

Hop chét néu & tiéu dé dugc diéu ché dudi dang chat rin mau tring hut 4m
bang cach st dung quy trinh dugc md ta trong Vi du 1 thay axit 2-
(triflorometyl)pyridin-5-boronic bang axit 2-metoxypyridin-5-boronic [mua tir Frontier
Scientific].

HPLC/MS R; = 3,04 phut, m/z 343,2 (M+H); két qud phan tich dugc tinh todn
cho C21H30N20, 2HCI 1,25H,0: C 57,60, H 7,94, N 6,40, Cl 16,19; phat hién: C
57,66, H 7,98, N 6,38, CI 15,96.

Vi du 13: 4-(tert-Butyl)-2-((tert-butylamino)metyl)-6-(isoquinolin-4-
yD)phenol dihydroclorua

N 2HCI
PAGA
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Hop chit néu & tidu dé duoc didu ché dudi dang chat rin mau trdng hut 4m
bang cach sir dung quy trinh dwge mé ta trong Vi du tlr 8-bromo-3,6-di-terz-butyl-3,4-
dihydro-2H-benzo[e][1,3]oxazin (San phim trung gian 1) va pinacol este clia axit
isoquinolin-4-boronic [mua tir Combi-Blocks].

HPLC/MS R = 1,65 phat, m/z 363,3 (M+H"); két qua phéan tich dugc tinh toén cho
C24H30N20 2HCI 1,75H,0: C 61,73, H 7,66, N 6,00, CI 15,18; phat hién: C 61,38, H
7,62, N 5,90, CI 15,32.

Vi du 14: 4-(tert-Butyl)-2-((tert-butylamino)metyl)-6-(6-

(dimetylamino)pyridin-3-yl)phenol dihydroclorua

AN N 2HCI

Hop chit néu & tidu d&& dugc diéu ché dusi dang chat rin mau tring hut 4m
bang cach st dung quy trinh dugc md ta trong Vi du 1 tir 8-bromo-3,6-di-tert-butyl-
3,4-dihydro-2H-benzo[e][1,3]oxazin (San phim trung gian 1) va axit 2-
(dimetylamino)pyridin-5-boronic [mua tir Combi-Blocks].

HPLC/MS R; = 0,89 phut, m/z 356,3 (M+H"); két qué phén tich dugc tinh toan
cho C22H33N30 2HCI 0,4H0: C 60,65, H 8,28, N 9,65, Cl 16,28; phat hién: C 60,63,
H 7,95, N 9,52, Cl 16,38.

Vi du 15: 4-(tert-Butyl)-2-((tert-butylamino)metyl)-6-(6-(pyrolidin-1-
yl)pyridin-3-yl)phenol dihydroclorua

2HCI
X N

Hop chét néu & tiéu d& duoc didu ché dudi dang chit rin mau tring hut dm
bing cach s dung quy trinh dugc mo ta trong Vi du 1 thay axit 2-
(triflorometyl)pyridin-5-boronic bang axit 6-(pyrolidin-1-yl)pyridin-3-boronic [mua tir
Combi-Blocks].
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HPLC/MS R = 1,00 phat, m/z 382,3 (M+H"); két qua phan tich dugc tinh toan
cho C24H3sN30 2HCI 0,4H20: C 62,44, H 8,25, N 9,10, Cl 15,36; phat hién: C 62,58,
H 7,93, N 9,03, Cl 15,49.

Vi du 16: 4-(tert-Butyl)-2-((tert-butylamino)metyl)-6-(2-metoxypyridin-4-
yl)phenol dihydroclorua

S0y N 2HCI
H

Hop chét néu & tiéu d& duoc diéu ché dudi dang chét rin mau tring bang cach
st dung quy trinh dugc mé ta trong Vi du 1 tir 8-bromo-3,6-di-tert-butyl-3,4-dihydro-
2H-benzo[e][1,3]oxazin (San phdm trung gian 1) va axit 2-metoxypyridin-4-boronic
[mua tir Combi-Blocks].

HPLC/MS R; = 1,70 phut, m/z 343,2 (M+H"), két qud phéan tich dugc tinh toan
cho C21H30N202 2HCI: C 60,72, H 7,76, N 6,74, C1 17,07; phat hién: C 60,66, H 7,72,
N 6,64, C1 17,02.

Vi du 17: 4-(tert-Butyl)-2-((tert-butylamino)metyl)-6-(5-metoxypyridin-3-
yl)phenol dihydroclorua

Hop chét néu & tiéu d& dugc diéu ché dudi dang chit rin mau tring bing cach
st dung quy trinh dugc md ta trong Vi du 1 tir 8-bromo-3,6-di-fert-butyl-3,4-dihydro-
2H-benzo[e][1,3]oxazin (San phim trung gian 1) va axit 5-metoxypyridin-3-boronic
[mua tir Combi-Blocks].

HPLC/MS R = 1,23 phut, m/z 343,2 (M+H"); két qua phan tich dugc tinh toan
cho C21H30N202 2HCI: C 60,72, H 7,76, N 6,74, C1 17,07; phat hién: C, H,N, Cl.

Vi du 18: 4-(tert-Butyl)-2-((tert-butylamino)metyl)-6-(5-
(triflorometyl)pyridin-3-yl)phenol 1,4 hydroclorua
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Hop chit néu ¢ tiéu d& duoc diéu ché dudi dang chit rin mau tring bang cach
sit dung quy trinh dugc md ta trong Vi du 1 tir 8-bromo-3,6-di-tert-butyl-3,4-dihydro-
2H-benzo[e][1,3]oxazin (San pham trung gian 1) va axit 3-(triflorometyl)pyridin-5-
boronic [San phdm trung gian 2].

HPLC/MS R; = 3,28 phut, m/z 381,1 (M+H"); két qua phén tich dugc tinh toan
cho C21H27F3N20 1,4HCI: C 58,45, H 6,63, N 6,49, Cl 11,50; phat hién: C 58,11, H
7,05, N 6,35, C1 11,15.

Vi du 19: 5-(5-(tert-Butyl)-3-((tert-butylamino)metyl)-2-hydroxyphenyl)
picolinonitril hydroclorua

N\\ N

X N HCl
H

Hop chit néu & tiéu dé duoc diéu ché dudi dang chét ran mau trdng bang cach
str dung quy trinh dugc md ta trong Vi du 1 tir 8-bromo-3,6-di-zert-butyl-3,4-dihydro-
2H-benzo[e][1,3]oxazin (San phim trung gian 1) va pinacol este cia axit 2-
xyanopyridin-5-boronic [mua tir Frontier Scientific].

Vi du 20: 4-(tert-Butyl)-2-((tert-butylamino)metyl)-6-(2- (triflorometyl)
pyridin-4-yl)phenol hydroclorua

N“ OH
Ok

P H HCl

Hop chét néu ¢ tiéu d& duoc diéu ché dudi dang chit rdn mau tring bang cach
str dung quy trinh dugc md ta trong Vi du 1 tir 8-bromo-3,6-di-tert-butyl-3,4-dihydro-
2H-benzo[e][1,3]oxazin (San phdm trung gian 1) va axit 2-(triflorometyl)pyridin-4-

boronic [San pham trung gian 3].
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HPLC/MS R, = 3,52 phit, m/z 381,1 (M+H"); két qua phan tich duoc tinh toan
cho C21H7F3sN,0 HCIL: C 60,50, H 6,77, N 6,72, CI 8,50; phat hién: C 60,29, H 6,79,
N 6,71, CI 8,82.

Vi du 21: 4-(tert-Butyl)-2-((tert-butylamino)metyl)-6-(5-cloropyridin-3-
yl)phenol dihydroclorua

Hop chét néu ¢ tidu d& duoc didu ché dudi dang chit ran mau tréng bing cach
st dung quy trinh dugc md ta trong Vi du 1 tir 8-bromo-3,6-di-tert-butyl-3,4-dihydro-
2H-benzo[e][1,3]oxazin (San phdm trung gian 1) va axit 3-cloropyridin-5-boronic
[mua tir Frontier Scientific].

HPLC/MS R, = 2,71 phut, m/z 347,2 va 349,1 (M+H"); két qua phan tich dugc
tinh toan cho C20H27CIN.O 2HCIL: C 57,22, H 6,96, N 6,67, Cl 25,33; phat hi¢n: C
56,97, H 6,93, N 6,53, Cl 25,16.

Vi du 22: 4-(tert-Butyl)-2-(6-(tert-butyl)pyridin-3-yl)-6-((tert-butylamino)
metyl)phenol dihydroclorua

N

X N 2HCI
H

Hop chét néu & tiéu d& duoc diéu ché dudi dang chit rin mau tring hat 4m
bang cach st dung quy trinh dwgc md ta trong Vi du 1 tir 8-bromo-3,6-di-fert-butyl-
3,4-dihydro-2 H-benzo[e][1,3]oxazin (Séan phadm trung gian 1) va axit 2-(tert-
butyl)pyridin-5-boronic [San phdm trung gian 4].

HPLC/MS R, = 2,55 phut, m/z 369,4 (M+H"); két qua phan tich duoc tinh ton
cho C24H36N20 2HCI H20: C 62,73, H 8,77, N 6,10, CI 15,43; phat hién: C 62,74, H
8,70, N 5,91, Cl 15,14.

Vi du 23: 4-(tert-Butyl)-2-((tert-butylamino)metyl)-6-(6-cloropyridin-3-
yl)phenol hydroclorua
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Cl N

X N HCI
H

\

Hop chét néu & tidu d& dugc didu ché dudi dang chét rin mau tréng bing cach
stt dung quy trinh dugc md ta trong Vi du 1 tir 8-bromo-3,6-di-tert-butyl-3,4-dihydro-
2H-benzo[e][1,3]oxazin (San phdm trung gian 1) va axit 2-cloropyridin-5-boronic
[mua tur Frontier Scientific].

HPLC/MS R = 3,43 phut, m/z 347,2 va 349,1 (M+H"); két qua phén tich duoc
tinh toan cho Ca0H27CIN.O HCIL: C 62,66, H 7,36, N 7,31, Cl 18,50; phat hién: C
62,39, H 7,54, N 7,25, Cl 18,54.

Vi du 24: 4-(tert-Butyl)-2-((fert-butylamino)metyl)-6-(pyrimidin-5-
yl)phenol hydroclorua

Hop chét néu & tidu dé duge diéu ché dudi dang chét rdn mau tring bing cach
st dung quy trinh dugc md ta trong Vi du 1 tir 8-bromo-3,6-di-fert-butyl-3,4-dihydro-
2H-benzo[e][1,3]oxazin (San phdm trung gian 1) va axit pyrimidin-5-boronic.
HPLC/MS Rt = 1,30 phat, m/z 314,3 (M+H+).

Vi du 25: 4-(tert-Butyl)-2-((tert-butylamino)metyl)-6-(5-metylpyridin-2-
yl)phenol dihydroclorua -

4 |N OH J<
X N 2HCI
H

Budce 1: 2-(5-(tert-Butyl)-2-metoxyphenyl)-5-metylpyridin

Hén hop cua 2-bromo-5-metylpyridin [mua tir TCT] (0,827 g, 4,81 mmol), dan
xuét (5-(tert-butyl)-2-metoxyphenyl)-boronic [San phim trung gian 5] (1,2 g, 5,77
mmol) va kali cacbonat (0,997 g, 7,21 mmol) trong dimetoxyetan (15 mL) va nu6c (5

mL) duoc suc khi nito trong 20 phut. Tetrakis(triphenylphosphin)paladi(0) (277,8 mg,
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0,24 mmol) duoc bd sung vao va hdn hop phan tmg dugc gia nhiét ¢én 80°C trong lo
kin trong 22 gid. Hon hop phan tmg d3 duoc 1am ngudi dugc phan 16p gifta etyl axetat
(80 mL) va dung dich nudc natri hydroxit 1M (80 mL), pha hitu co dugc tach riéng,
rira bing nude (80 mL) va nudc mudi bao hoa (80 mL), 1am kho (MgSOs), duge loc va
cd dudi 4p suét giam dé tao ra siro mau vang. San phdm thé dugc tinh ché bang sic ky
trén silica, rira giai bang gradient dung méi tir 0 dén 35% etyl axetat trong céc hexan
dé tao ra 2-(5-(fert-butyl)-2-metoxyphenyl)-5-metylpyridin (1,216 g, hiéu suét 99%)
dudi dang dau khong mau.

HPLC/MS R; = 2,58 phut, m/z 256,1 (M+H").

Budc 2: 4-(tert-Butyl)-2-(5-metylpyridin-2-yl)phenol

B sung timg giot dung dich chira bo tribromua trong diclorometan (1,0M, 9,52
mL, 9,52 mmol) vao dung dich chtta 2-(5-(fert-butyl)-2-metoxyphenyl)-5-
metylpyridin (1,216 g, 4,76 mmol) trong diclorometan khd (50 mL) & 0°C trong nito
va hén hop phan tmg dugc khudy & 0°C dén nhiét d6 phong trong 5 gid. Sau d6 hon
hop phan ing nay dugc lam lanh lai xudng 0°C, metanol (50 mL) dugc bd sung timg
giot vao va sau d6 hdn hop nay dugc khudy & 40°C trong 18 gid. Hn hop phan ting
nay dugc cd dudi ap suét giam, cén dugc tai hoa tan trong metanol (100 mL) va cd déc
lai d& thu duoc chét rin mau hong. Dung dich nudc natri hydro cacbonat bdo hoa (80
mL) dugc bd sung vao va huyén phu thu dugc dugc chiét bing etyl axetat (80 mL).
Pha hitu co dugc tach riéng, rira bing nudce (80 mL) va nudc mudi bio hoa (80 mL),
duoc lam khd (MgSO04), dugc loc va ¢d dudi ap sudt giam dé tao ra siro mau vang. San
phdm thé duoc tinh ché bang sic ky trén silica, rira giai bing gradient dung moi tir 0
dén 15% etyl axetat trong céc hexan dé tao ra 4-(fert-butyl)-2-(5-metylpyridin-2-
yl)phenol (1,062 g, hidu sudt 92%) duéi dang siro mau vang,

HPLC/MS R;= 7,08 phut, m/z 242 (M+H").

Budc 3: 4-(tert-Butyl)-2-((fert-butylamino)metyl)-6-(5-metylpyridin-2-
yl)phenol dihydroclorua

Hon hop cua paraformaldehyt (661 mg, 22,0 mmol) va fert-butylamin (2,32
mL, 22,0 mmol) trong isopropanol (10 mL) dugc hdi luu tir tlr trong nito trong 1 gio.
Dung dich chira 4-(tert-butyl)-2-(5-metylpyridin-2-yl)phenol (1,062 g, 4,4 mmol)
trong isopropanol (5 mL) dugc bd sung vao va hdn hop phan tng duge hdi huu trong 6

ngay. Sau d6 hdn hop phan tmg da dugc lam ngudi nay duoc ¢d dudi ap sudt giam va
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cin nay dugc phan 16p gitta etyl axetat (80 mL) va dung dich nudc natri hydroxit 1,0M
(80 mL). Pha hitu co dugc tach riéng, rira bang nudc (80 mL) va nudc mudi bio hoa
(80 mL), lam khd (MgSO4), loc va ¢ dudi ap suit giam d tao ra siro mau vang. 3,4-
dihydro-2 H-benzo[e][1,3]oxazin thd dugc hoa tan trong etanol tuyét déi (90 mL),
dung dich nude axit clohydric 1,0M (30 mL) duoc bd sung vao va hdn hop phan tmg
dugc khudy o nhiét d6 phong trong 9 ngay. Hon hop phén tmg nay dugc cd dudi ap
sudt giam dé loai bo etanol, dung dich nuéc thu duge duge pha lodng dén 50 mL bang
dung dich nudc axit clohydric 1,0M va rira biang etyl axetat (50 mL). Pha nuéc duoc
bazo hoa dén d6 pH=7-8 bang cich bd sung natri cacbonat ran va huyén phu thu duoc
duoc chiét bang etyl axetat (80 mL). Pha hitu co dugc tach riéng, rira bing nuwdc mudi
nira bdo hoa (80 mL), lam khé (MgSOs), loc va c6 dudi ap suét giam dé tao ra siro
mau vang. San phim nay duogc hoa tan trong etanol tuyét d6i (50 mL), dung dich
hydro clorua - etanol (1,25M, 18,44 mL, 23,05 mmol) dugc bd sung vao, hdn hgp nay
dugc dé yén trong 20 phut sau d6 cd dudi ap sudt giam d8 tao ra chét ran mau kem.
Dietyl ete (50 mL) va etanol tuyét d6i (15 mL) duoc bd sung vao va huyén phu thu
dugc duoc khudy manh qua dém, sau d6 loc dé tao ra 4-(tert-butyl)-2-((tert-
butylamino)metyl)-6-(5-metylpyridin-2-yl)phenol dihydroclorua (1,466 g, hi€u
suét 83%) dudi dang chét rin mau tréng hat Am.

HPLC/MS R; = 4,39 phut, m/z 327,2 (M+H"); két qua phan tich dugc tinh toan
cho C21H30N20 2HCI 1,4H,0: C 59,40, H 8,26, N 6,60, Cl 16,70; phat hién: C 59,25,
H 8,40, N 6,54, CI 16,72.

Vi du 26: 4-(tert-Butyl)-2-((tert-butylamino)metyl)-6-(5-floropyridin-2-
yl)phenol 1,35hydroclorua

NG~ N

| J<
X

Budc 1: 2-(5-(tert-Butyl)-2-metoxyphenyl)-5-floropyridin duoc diéu ché dudi
dang siro khong mau st dung quy trinh dugec moé ta trong Vi du 25, Bude 1, thay 2-
bromo-5-metylpyridin bang 2-bromo-5-floropyridin [mua tir TCI].

HPLC/MS R; = 7,06 phut, m/z 260,1 (M+H").
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Budc 2:  4-(tert-Butyl)-2-(5-floropyridin-2-yl)phenol dugc didu ché dudi
dang tinh thé rdn mau kem bang cach str dung quy trinh dugc md ta trong Vi du 25,
Budc 2.

HPLC/MS R¢= 7,32 phit, m/z 246,1 (M+H").

Buée 3: 4-(tert-Butyl)-2-((fert-butylamino)metyl)-6-(5-floropyridin-2-
yl)phenol 1,35hydroclorua dugc diéu ché dudi dang chit rin mau tring hut 4m s
dung quy trinh dugc mo ta trong Vi du 25, Budce 3.

HPLC/MS R; = 3,88 phut, m/z 331,2 (M+H"); két qua phan tich dugc tinh toan
cho CyH27FN20O 1,35HCI 0,3H20: C 62,38, H 7,58, N 7,27, CI 12,43; phat hién: C
62,20, H 7,58, N 7,21, C1 12,32,

Vi du 27: 4-(tert-Butyl)-2-((tert-butylamino)metyl)-6-(3-floropyridin-2-
yl)phenol 1,7hydroclorua

AN oH J<
N N 1.7HCI
F

Budc 1: 2-(5-(tert-Butyl)-2-metoxyphenyl)-3-floropyridin dugc didu ché dudi
dang siro mau vang bang cach sir dung quy trinh dugc md ta trong Vi du 25, Budc 1,
thay 2-bromo-5-metylpyridin bing 2-bromo-3-floropyridin [mua tir TCI].

HPLC/MS R = 6,25 phut, m/z 260,1 (M+H").

Budc 2: 4-(tert-Butyl)-2-(3-floropyridin-2-yl)phenol dugc didu ché duoi
dang tinh thé rin mau kem bing cach sir dung quy trinh dugc md ta trong Vi du 25,
Budc 2.

HPLC/MS R; = 7,22 pht, m/z 246,1 (M+H").

Budc 3: 4-(tert-Butyl)-2-((tert-butylamino)metyl)-6-(3-floropyridin-2-
yDphenol 1,7hydroclorua dugc didu ché dudi dang chit rdn mau tring bang cach su
dung quy trinh duoc mé ta trong Vi du 25, Budce 3.

HPLC/MS R = 3,89 phut, m/z 331,2 (M+H"); két qué phan tich dugc tinh toan
cho C20H27FN2O 1,7HCI: C 61,21, H 7,37, N 7,14, Cl 15,36; phat hién: C 61,38, H
7,11,N 7,11, Cl 15,47.

Vi du 28: 4-(tert-Butyl)-2-((tert-butylamino)metyl)-6-(4-(triflorometyl)
pyridin-2-yl)phenol hydroclorua
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Budc 1: 2-(5-(tert-Butyl)-2-metoxyphenyl)-4-(triflorometyl)pyridin duoc
didu ché dudi dang siro khong mau bang cach st dung quy trinh duge mo ta trong Vi
du 25, Budc 1, thay 2-bromo-5-metylpyridin bang 2-bromo-4-(triflorometyl)pyridin
[mua tir Oakwood].

HPLC/MS R; = 8,08 phut, m/z 310,1 (M+H").

Buéc 2: 4-(tert-Butyl)-2-(4-(triflorometyl)pyridin-2-yl)phenol dugc diéu ché
dudi dang tinh thé rin mau kem bang céch st dung quy trinh duwgc mé ta trong Vi du
25, Budc 2.

HPLC/MS R; = 8,06 phut, m/z 296,1 (M+H").

Budc 3: 4-(tert-Butyl)-2-((tert-butylamino)metyl)-6-(4-(triflorometyl)
pyridin-2-yl)phenol hydroclorua duoc didu ché dudi dang chit rin mau vang su
dung quy trinh dugc mo ta trong Vi du 25, Bude 3.

HPLC/MS R = 4,43 phut, m/z 381,1 (M+H"); két qua phan tich dugc tinh todn
cho Ca21H27F3N,0 HCl: C 60,50, H 6,77, N 6,72, Cl 8,50; phat hién: C 60,04, H 6,56,
N 6,65, C1 8,53.

Vi du 29: 4-(tert-Butyl)-2-((tert-butylamino)metyl)-6-(6-(triflorometyl)

pyridin-2-yl)phenol hydroclorua

F
FF

7N OH
g N/l<i HCI

H

Buéc 1: 2-(5-(tert-Butyl)-2-metoxyphenyl)-6-(triflorometyl)pyridin dugc
diéu ché dudi dang tinh thé rdn mau tring bing cach st dung quy trinh dwoc mo ta
trong Vi du 25, Buéc 1, thay 2-bromo-5-metylpyridin bing 2-bromo-6-
(triflorometyl)pyridin [mua tir Combi-Blocks].

HPLC/MS R = 8,17 phtit, m/z 310,1 (M+HY").
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Buéc 2: 4-(tert-Butyl)-2-(6-(triflorometyl)pyridin-2-yl)phenol dugc diéu ché
dudi dang chét rdn mau vang bang cach str dung quy trinh duge md ta trong Vi du 25,
Bude 2.

HPLC/MS R;= 8,01 phat, m/z 296,1 (M+H").

Budce 3: 4-(tert-Butyl)-2-((tert-butylamino)metyl)-6-(6-(triflorometyl)
pyridin-2-yl)phenol hydroclorua dugc diéu ché dudi dang chat rin mau tring bing
cach str dung quy trinh dugc mo ta trong Vi du 25, Budc 3.

HPLC/MS R; = 4,50 phuat, m/z 381,2 (M+H"); két qua phan tich dugc tinh toan
cho C21H27F3N,0 HCI: C 60,50, H 6,77, N 6,72, Cl 8,50; phat hién: C 60,56, H 6,71,
N 6,69, Cl 8,58.

Vi du 30: 4-(tert-Butyl)-2-((tert-butylamino)metyl)-6-(6-metylpyridin-3-
yl)phenol dihydroclorua

Budc 1: 2 5-(5-(tert-Butyl)-2-metoxyphenyl)-2-metylpyridin duogc diéu ché
dudi dang dau mau vang bang cach st dung quy trinh dugc mé ta trong Vi du 25,
Budc 1, thay 2-bromo-5-metylpyridin bing 5-bromo-2-picolin.

HPLC/MS R; = 2,88 phut, m/z 256,1 (M+H").

Budc 2:  4-(tert-Butyl)-2-(6-metylpyridin-3-yl)phenol dugc didu ché dudi
dang siro khéﬁg mau bing céach st dung quy trinh dugc mo ta trong Vi du 25, Budc 2.

HPLC/MS R = 1,69 phut, m/z 242,1 (M+H").

Budc 3:  4-(tert-Butyl)-2-((tert-butylamino)metyl)-6-(6-metylpyridin-3-yl)
phenol dihydroclorua dugc didu ché dudi dang chit rin mau trdng bang cach str dung
quy trinh dugc md ta trong Vi du 25, Bude 3.

HPLC/MS R = 1,10 phat, m/z 327,2 (M+H"); két qua phan tich duogc tinh toan
cho C21H30N20 2HCI: C 63,15, H 8,08, N 7,01, Cl 17,75; phat hién: C 63,30, H 8,04,
N 6,75, C1 17,90.
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Vi du 31: 4-(tert-Butyl)-2-((tert-butylamino)metyl)-6-(3-(trifloro
metyl)pyridin-2-yl)phenol 1,7hydroclorua

7N OH J<
2

N

N 1.7HCI
FDF

Bubc 1: 2-(5-(tert-Butyl)-2-metoxyphenyl)-3-(triflorometyl)pyridin dugc
didu ché dudi dang diu mau vang bing cach sir dung quy trinh dugc md ta trong Vi du
25, Budc 1, thay 2-bromo-5-metylpyridin bang 2-bromo-3-(triflorometyl)pyridin [mua
tu TCI].

HPLC/MS R: = 6,90 phuat, m/z 310,1 (M+H").

Budc 2: 4-(tert-Butyl)-2-(3-(triflorometyl)pyridin-2-yl)phenol duoc diéu ché
dudi dang chit rdn mau vang sir dung quy trinh duge moé ta trong Vi du 25, Budc 2.

HPLC/MS R. = 6,01 pht, m/z 296,1 (M+H"). |

Budc  3: 4-(tert-Butyl)-2-((tert-butylamino)metyl)-6-(3-(triflorometyl)
pyridin-2-yl)phenol 1,7hydroclorua dugc didu ché dudi dang chét rdn mau kem bang
cach sir dung quy trinh dugc md ta trong Vi du 25, Budce 3.

HPLC/MS R: = 3,80 phut, m/z 381,2 (M+H"); két qua phan tich dwoc tinh ton
cho C21H27F3N2O 1,7HCIL: C 57,01, H 6,54, N 6,33, CI 13,62; phat hién: C 56,64, H
6,37, N 6,25, Cl 13,71.

Vidu 32: 4-(tert-Butyl)-2-((tert-butylamino)metyl)-6-(5-(triflorometyl)
pyrazin-2-yl)phenol hydroclorua

Budc 1: 2-(5-(tert-Butyl)-2-metoxyphenyl)-S-(triflorometyl)pyrazin duoc
diéu ché dudi dang tinh thé rén mau tring bang céch st dung quy trinh dugc mod ta
trong Vi du 25, Budc 1, thay 2-bromo-5-metylpyridin bing 2-cloro-5-
(triflorometyl)pyrazin [mua tir Matrix Scientific].

HPLC/MS R, = 8,07 phut, m/z 311,1 (M+H").
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Budc 2: 4-(tert-butyl)-2-(5-(triflorometyl)pyrazin-2-yl)phenol dugc diéu
ché dudi dang tinh thé rdn mau vang bang cach sir dung quy trinh duge mo ta trong Vi
du 25, Budc 2.

HPLC/MS R;= 7,59 phut, m/z 297,1 (M+H").

Budce 3: 4-(tert-Butyl)-2-((tert-butylamino)metyl)-6-(5-(triflorometyl)
pyrazin-2-yl)phenol hydroclorua dugc diéu ché dudi dang chit rin mau kem sir
dung quy trinh dugc mo ta trong Vi du 25, Budce 3.

HPLC/MS R; = 4,56 phat, m/z 382,3 (M+H"); két qua phén tich dugc tinh toan
cho Cy0H26F3N3O HCL: C 57,48, H 6,51, N 10,06, Cl 8,48; phat hién: C 57,62, H
6,31, N 10,04, Cl1 8,58.

Vi du 33: 4-(tert-Butyl)-2-((tert-butylamino)metyl)-6-(2-(triflorometyl)
pyrimidin-5-yl)phenol hydroclorua

F

F
F>k(/N | OH
N J<
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Budc 1: 5-(5-(tert-Butyl)-2-metoxyphenyl)-2-(triflorometyl)pyrimidin dugc
didu ché dudi dang tinh thé rin mau trdng bang cach st dung quy trinh duge mé ta
trong Vi du 25, Budc 1, thay 2-bromo-5-metylpyridin bang 5-bromo-2-
(triflorometyl)pyrimidin [mua tir Matrix Scientific].

HPLC/MS R; = 7,80 phat, m/z 311,1 (M+H").

Budc 2: 4~(fert-Butyl)-2-(2-(triflorometyl)pyrimidin-5-yl)phenol duoc diéu
ché dué6i dang tinh thé rdn mau tring st dung quy trinh dwoc mé ta trong Vi du 25,
Budce 2.

HPLC/MS R = 6,59 phat, m/z 297,1 (M+H").

Buoce 3: 4-(tert-Butyl)-2-((tert-butylamino)metyl)-6-(2-(triflorometyl)
pyrimidin-5-yl)phenol hydroclorua dugc didu ché dudi dang chit rin mau tring st
dung quy trinh dugc mo ta trong Vi du 25, Budc 3.

HPLC/MS R; = 3,72 phut, m/z 382,3 (M+H"); két qua phan tich dugc tinh toan
cho Cy0H26F3N30 HCI 0,3H20: C 56,75, H 6,57, N 9,93, C1 8,38; phat hién: C 56,60,
H 6,66, N 9,63, Cl 8,38.
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Vi du 34: 4-(tert-Butyl)-2-((tert-butylamino)metyl)-6-(5-floro-6-
(triflorometyl)pyridin-3-yl)phenol hydroclorua

Budc 1: 5-(5-(tert-Butyl)-2-metoxyphenyl)-3-floro-2-(triflorometyl)pyridin
duoc didu ché dudi dang chit rin mau tring bang cach st dung quy trinh dugc mo ta
trong Vi du 25, Budc 1, thay 2-bromo-5-metylpyridin bang 5-bromo-3-floro-2-
(triflorometyl)pyridin [mua tir Matrix Scientific].

HPLC/MS R, = 8,44 phut, m/z 328,1 (M+H").

Budc 2: 4-(tert-Butyl)-2-(5-floro-6-(triflorometyl)pyridin-3-yl)phenol dugc
didu ché dudi dang chét rin mau nau bang cach sir dung quy trinh duge md ta trong Vi
du 25, Budc 2.

HPLC/MS R( = 7,22 phut, m/z 314,1 (M+H").

Budc 3: 4-(tert-Butyl)-2-((tert-butylamino)metyl)-6-(5-floro-6-
(triflorometyl)pyridin-3-yl)phenol hydroclorua dugc diéu ché dudi dang chét ran
mau tring bang cach st dung quy trinh dugc md ta trong Vi du 25, Budc 3.

HPLC/MS R = 4,24 phit, m/z 399,2 (M+H"); két qua phan tich duoc tinh toén
cho C21H6FsN,O HCI: C 58,00, H 6,26, N 6,44, CI 8,15; phat hién: C 58,19, H 6,11,
N 6,43, CI 8,39.

Vi du 35: 4-(tert-Butyl)-2-((tert-butylamino)metyl)-6-(3-(triflorometyl)
pyridin-4-yl)phenol dihydroclorua

Budc 1: 4-(5-(tert-Butyl)-2-metoxyphenyl)-3-(triflorometyl)pyridin dugc
didu ché dudi dang diu khong mau bang cach st dung quy trinh duge md ta trong Vi
du 25, Budc 1, thay 2-bromo-5-metylpyridin bang 4-bromo-3-(triflorometyl)pyridin

hydrobromua [mua tir Matrix Scientific].
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HPLC/MS R; = 7,23 phut, m/z 310,1 (M+H").

Budc 2: 4-(tert-Butyl)-2-(3-(triflorometyl)pyridin-4-yl)phenol dugc diéu ché
dudi dang tinh thé rin mau ndu nhat bing cich sir dung quy trinh duge mo ta trong Vi
du 25, Buoc 2.

HPLC/MS R = 5,95 phut, m/z 296,1 (M+H").

Budc 3: 4-(tert-Butyl)-2-((tert-butylamino)metyl)-6-(3-
(triflorometyl)pyridin-4-yl)phenol dihydroclorua duoc diu ché dudi dang chét rin
mau tring bang cach str dung quy trinh duge md ta trong Vi du 25, Bude 3.

HPLC/MS R; = 3,42 phut, m/z 381,2 (M+H"); két qua phén tich dugc tinh todn
cho Ca1H27F3N20 2HCIL: C 55,63, H 6,45, N 6,18, Cl 15,64; phat hién: C 55,74, H
6,47, N 6,22, Cl 15,62.

Vi du 36: 4-(tert-Butyl)-2-((fert-butylamino)metyl)-6-(4-(triflorometyl)
pyridin-3-yl)phenol 1,9hydroclorua

Budc 1: 3-(5-(tert-Butyl)-2-metoxyphenyl)-4-(triflorometyl)pyridin dugc
didu ché dudi dang dau khong mau bang cach sir dung quy trinh duge mé ta trong Vi
du 25, Budc 1, thay 2-bromo-5-metylpyridin bing 3-bromo-4-(triflorometyl)pyridin
[mua tir Matrix Scientific].

HPLC/MS R;= 7,31 phut, m/z 310,1 (M+H").

Budc 2: 4-(tert-Butyl)-2-(4-(triflorometyl)pyridin-3-yl)phenol dugc didu ché
dudi dang tinh thé rdn mau ndu bang cach sit dung quy trinh duge md ta trong Vi du
25, Buoe 2. .

HPLC/MS R = 5,99 phut, m/z 296,1 (M+H").

Budce 3: 4-(tert-Butyl)-2-((tert-butylamino)metyl)-6-(4-(triflorometyl)
pyridin-3-yl)phenol 1,9hydroclorua dugc diéu ché dudi dang chit rin mau tring sir
dung quy trinh dugc md ta trong Vi du 25, Budc 3.

HPLC/MS R¢= 3,91 phut, m/z 381,2 (M+H"); két qua phan tich dugc tinh toan
cho C21H27F3N20 1,9HCIL: C 56,08, H 6,48, N 6,23, Cl 14,98; phat hién: C 55,92, H
6,30, N 6,22, CI 14,58.
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Vi du 37: 2-((fert-Butylamino)metyl)-4,6-di(pyridin-3-yl)phenol

X N
H
“ ]
x> N

Hoén hop clia 6,8-dibromo-3-(tert-butyl)-3,4-dihydro-2H-benzo[e][1,3]oxazin
(San pham trung gian 6) (0,621 g, 1,79 mmol), axit pyridin-3-boronic [mua tir Boron
Molecular Limited] (0,660 g, 5,37 mmol) va kali cacbonat (1,979 g, 14,3 mmol) trong
2-propanol (30 mL) va nuéc (6 mL) duoc suc khi nito trong 20 phut.
Tetrakis(triphenylphosphin)Pd (0) (107 mg, 0,09 mmol) dugc bd sung vao va hdn hop
thu duge duge gia nhiét & 72°C trong 30 phit, sau d6 hdn hop phan tmg da dwoc lam
ngudi duoc ¢d dudi ap sudt giam. Cin duoc hoa tan trong etyl axetat, rira bang nudc,
lam kho (MgS04), loc va cd dudi &p sudt giam dé thu duoc diu mau nau sim. San
phdm nay dugc tinh ché bing sic ky nhanh trén silica, rira giai bang gradient dung moi
tir 0 dén 30% etyl axetat trong cic hexan dé tao ra 2-((fert-butylamino)metyl)-4,6-
di(pyridin-3-yl)phenol (151 mg) dudi dang chit rin mau tring nhat.

HPLC/MS R = 3,05 phuat, m/z 334,1 (M+H").

Vi du 38: 2-((tert-Butylamino)metyl)-4,6-bis(6-(triflorometyl)pyridin-3-
yl)phenol

Hén hop cua 6,8-dibromo-3-(tert-butyl)-3,4-dihydro-2 H-benzo[e][1,3]oxazin
(San pham trung gian 6) (0,621 g, 1,79 mmol), axit 6-(triflorometyl)pyridin-3-boronic
[mua tir Frontier Scientific] (1,025 g, 5,37 mmol), va kali cacbonat (1,979 g, 14,3
mmol) trong 2-propanol (30 mL) va nudc (6 mL) duoc suc khi nito trong 20 phut.
Tetrakis(triphenylphosphin)paladi (0) (114 mg, 0,099 mmol) duoc bd sung vao va hdn
hop thu duoc gia nhiét & 72°C trong 60 phit, sau d6 hdn hop phan tmg da dugc lam
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ngudi cb dudi ap sudt giam. Cin duoc hoa tan trong etyl axetat, rira bang nudc, lam
kho (MgS04), loc va cb dudi ap suit giam dé thu dugc diu mau nau sim. San pham
nay duoc tinh ché bang cach st dung sic ky nhanh trén silica, rira giai bang gradient
dung mai tir 0 dén 30% etyl axetat trong cac hexan dé tao ra chét rAin mau vang. Chét
rén nay duge nghién véi MTBE/hexan theo ty 18 1:1 vé thé tich, loc va sau d6 lam kho
0 40°C/4-8 mm Hg 4 tao ra 2-((tert-butylamino)metyl)-4,6-bis(6-
(triflorometyl)pyridin-3-yl)phenol (0,358 g) dudi dang chét rin mau tring nhat.

HPLC/MS R = 10,30 phut, m/z 470,1 (M+H").

Vi du 39: 3-((tert-Butylamino)metyl)-4'-cloro-3'-(triflorometyl)-5-(6-
(triflorometyl)pyridin-3-yl)-[1,1'-biphenyl]-4-ol hydroclorua

HCI

Cl F

Budc 1: 8-Bromo-3-(tert-butyl)-6-(4-cloro-3-(triflorometyl)phenyl)-3,4-
dihydro-2H-benzo|e][1,3]oxazin

Hon hop cla 6,8-dibromo-3-(tert-butyl)-3,4-dihydro-2 H-benzo[e][1,3]oxazin
(San pham trung gian 6) (2,4 g, 6,92 mmol), axit (4-cloro-3-(triflorometyl)phenyl)
boronic (1,628 g, 7,27 mmol), va kali cacbonat (1,434 g, 10,4 mmol) trong 2-propanol
(40 mL) va nuédc (8 mL) dugc suc khi nito trong 20 phut
Tetrakis(triphenylphosphin)Pd (0) (336 mg, 0,29 mmol) dugc bd sung vao va hdn hop
thu dugc gia nhiét & 72°C trong 3 gio, sau d6 hdn hop phan tmg da dugc lam ngudi
duoc ¢d dudi ap sudt giam. Can dugc hoa tan trong etyl axetat, rira bang nudc, lam
kho (MgSOs), loc va c6 dudi 4p sudt giam dé tao ra chit rin ma duoc tai két tinh tir
etyl axetat dé tao ra 8-bromo-3-(fert-butyl)-6-(4-cloro-3-(triflorometyl)phenyl)-3,4-
dihydro-2H-benzo[e][1,3]oxazin (0,625 g).

HPLC/MS R;= 12,51 phut, m/z 436,0 (M+H" clia san phim da duoc thiy
phan).

Budc 2: 3-((tert-Butylamino)metyl)-4'-cloro-3'-(triflorometyl)-5-(6-
(triflorometyl)pyridin-3-yl)-[1,1'-biphenyl]-4-o0l hydroclorua
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Hon hop clia 8-bromo-3-(tert-butyl)-6-(4-cloro-3-(triflorometyl)phenyl)-3,4-
dihydro-2H-benzo[e][1,3]oxazin (0,5 g, 1,12 mmol), axit 6-(triflorometyl)pyridin-3-
boronic [mua tir Frontier Scientific] (0,224 g, 1,17 mmol), va kali cacbonat (0,232 g,
1,68 mmol) trong 2-propanol (20 mL) va nudc (4 mL) dugc suc khi nito trong 20 phut.
Tetrakis(triphenylphosphin)Pd (0) (64,6 mg, 0,056 mmol) dugc bd sung vao va hdn
hop thu duge duge gia nhiét & 72°C trong 5 gid, sau d6 hdn hop phan tmg da duoc lam
ngudi duoc cd dudi ap suét giam. Cian duoc hoa tan trong etyl axetat, rira bang nudc,
lam kho (MgSOs), loc va ¢b dudi ap sudt giam dé tao ra cht rin mau vang. San phim
th6é nay duoc tinh ché bing cich st dung sic ky nhanh trén silica, rira giai bang
gradient dung moéi tir 0 dén 30% etyl axetat trong cic hexan dé tao ra 0,163 g san
phim dudi dang chit rin mau vang. Chét rin nay dugc hoa tan trong etyl axetat, va
dung dich thu duoc dwoc xtr ly bang axit clohydric 37% (0,05 g). San phdm rin nay
dugc thu gom bing cich loc va rira bing etyl axetat dé tao ra 3-((fert-
butylamino)metyl)-4'-cloro-3'-(triflorometyl)-5-(6-(triflorometyl)pyridin-3-yl)-
[1,1'-biphenyl]-4-o0l hydroclorua (0,135 g) dudi dang chét rin mau tring.

HPLC/MS R = 14,01 phuat, m/z 503,1 (M+HY).

Vi du 40: 4-(tert-Butyl)-2-((tert-butylamino)metyl)-6-(5-(triflorometyl)
pyridin-2-yl)phenol

Budce 1: 4-(tert-Butyl)-2-(5-(triflorometyl)pyridin-2-yl)phenol

Hon hop cta axit 2-(benzyloxy)-5-(tert-butyl)phenyl boronic (1,0 g, 3,52
mmol), 2-bromo-5-(triflorometyl)pyridin (0,80 g, 3,54 mmol) va kali cacbonat (1 g,
7,24 mmol) trong DME (20 mL) va nude (5 mL) duge suc khi nito trong 20 phut.
Tetrakis(triphenylphosphin)Pd (0) (200,0 mg, 0,17 mmol) duoc bd sung vao va hén
hop nay duogc gia nhiét & 80°C qua dém. Hon hop phan tng da dugc lam ngudi dugce
chiét bang etyl axetat (50 mL), pha hitu co dugc tach riéng, lam khd (MgSOs), loc va
o dudi ap sudt giam. San phdm nay duoc tinh ché bang cach st dung sic ky nhanh

trén silica, rira giai bang 30% etyl axetat trong cic hexan dé tao ra san pham trung gian
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benzyl ete. Dung dich chtta benzyl ete trong etanol (20 mL) dugc b6 sung vao 5%
paladi trén cacbon (100 mg) va hdn hop nay dugc hydro héa qua dém. Sau d6 hon hop
phan tng nay duoc loc va c6 dudi ap sudt gidm dé tao ra 4-(fert-butyl)-2-(5-
(triflorometyl)pyridin-2-yl)phenol.

MS m/z 296,1 (M+H").

Budc 2: 4-(tert-Butyl)-2-((tert-butylamino)metyl)-6-(5-
(triflorometyl)pyridin-2-yl)phenol dugc diéu ché dudi dang chét rén mau tring bang
cach str dung cung quy trinh nhu duge mo ta trong Vi du 25, Bude 3, thay 4-(ert-
butyl)-2-(5-metylpyridin-2-yl)phenol bang 4-(tert-butyl)- 2-(5-(triflorometyl)pyridin-
2-yl)phenol.

MS m/z 381,1 (M+H"); 'TH NMR (400 MHz, DMSO-d¢) 6 9,1 (s, 1H), 8,7 (brs,
1H), 8,6 (dd, 1H), 8,4 (dd, 1H), 8,09 (s, 1H), 7,7 (s, 1H), 4,1 (brs, 2H), 1,4 (s, 9H), va
1,3 (s, 9H).

Vi du 41: 4-(tert-Butyl)-2-((fert-butylamino)metyl)-6-(5,6-dicloropyridin-3-
yl)phenol hydroclorua

Budc 1: 4-(tert-Butyl)-2-(5,6-dicloropyridin-3-yl)phenol

Hn hop cla axit S-(rert-butyl)-2-((2-metoxyetoxy)metoxy)benzen boronic
(San phém trung gian 7) (1,0 g, 3,54 mmol), 5-bromo-2,3-dicloropyridin (0,80 g, 3,53
mmol) va kali cacbonat (1,5 g, 10,85 mmot) trong DME (20 mL) va nudc (5 mL) duge
suc khi nito trong 20 phut. Tetrakis(triphenylphosphin)paladi (0) (200,0 mg, 0,17
mmol) dugc bd sung vao va hdn hop nay duoc gia nhiét & 80°C qua dém. Hon hop
phan Uing dd dugc lam ngudi dugc chiét bang etyl axetat (50 mL), pha hitu co dugc
tach riéng, 1am khd (MgSOa), loc va cd dudi ap sudt giam. San phdm nay duoc tinh
ché bing cach sir dung sic ky nhanh trén silica, rira giai bang 30% etyl axetat trong
cac hexan dé tao ra san phdm trung gian MEM ete. MEM ete dugc khudy trong axit
clohydric 10% trong etanol ¢ nhiét do phong trong 4 gid. Sau do hdn hop phan mg
nay duoc cd dudi ap sudt giam dé tao ra 4-(tert-butyl)-2-(5,6-dicloropyridin-3-
yD)phenol.
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Budc 2:  4-(tert-Butyl)-2-((tert-butylamino)metyl)-6-(5,6-dicloropyridin-3-
yl)phenol hydroclorua dugc diéu ché dudi dang chit rin mau tring st dung cing quy
trinh nhu dugc mo ta trong Vi du 25, Budce 3, thay 4-(fert-butyl)-2-(5-metylpyridin-2-
yl)phenol bing 4-(tert-butyl)-2-(5,6-dicloropyridin-3-yl)phenol.

Piém néng chay 214-216°C; '"H NMR (400 MHz, DMSO-de) 8 9,2 (s, 1H), 8,7
(brs, 2H), 8,5 (dd, 1H), 8,2 (dd, 1H), 7,6 (dd, 1H), 7,4 (dd, 1H), 4,1 (m, 2H), 1,4 (s,
9H), va 1,2 (s, 9H).

Vi du 42: 4-(tert-Butyl)-2-((fert-butylamino)metyl)-6-(6-xyclopropyl
pyridin-3-yl)phenol hydroclorua

Buéc 1: 4-(tert-Butyl)-2-(6-xyclopropylpyridin-3-yl)phenol duoc diéu ché
duéi dang chét rdn mau tring bing cach st dung cung quy trinh nhu dugc md ta trong
Vi du 41, Buéc 1, thay 5-bromo-2,3-dicloropyridin bing 5-bromo-2-
xyclopropylpyridin.

Budc 2: 4-(tert-Butyl)-2-((tert-butylamino)metyl)-6-(6-xyclopropylpyridin-
3-yl)phenol hydroclorua dugc diéu ché dudi dang chét rin mau tring bang céch sir
dung cung quy trinh nhu duge md ta trong Vi du 25, Budce 3, thay 4-(fert-butyl)-2-(5-
metylpyridin-2-yl)phenol bang 4-(tert-butyl)-2-(6-xyclopropylpyridin-3-yl)phenol.

Vi du 43: 4-(tert-Butyl)-2-((fert-butylamino)metyl)-6-(6-(metylsulfonyl)
pyridin-3-yl)phenol hydroclorua

(O 0]

N\’

S

X N HCl

H

Hop chét néu & tidu d& duogc diéu ché du6i dang chét rin mau tring bang cach
str dung quy trinh dugc md ta trong Vi du 1 tir 8-bromo-3,6-di-ters-butyl-3,4-dihydro-
2H-benzol[e][1,3]oxazin (San phdm trung gian 1) va pinacol este cla axit 2-

metylsulfonylpyridin-5-boronic [mua tir Combi-Blocks].
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HPLC/MS R.= 1,7 phut, m/z 391,1 (M+H"); diém néng chay 229-232°C.
Vi du 44: 4-(tert-Butyl)-2-((tert-butylamino)metyl)-6-(5-cloro-6-
(triflorometyl)pyridin-3-yl)phenol hydroclorua

N

F /| OH J<
Y

N
N HCl

Budc 1: 4-(tert-Butyl)-2-(5-cloro-6-(triflorometyl)pyridin-3-yl)phenol dugc
didu ché dudi dang chit rdn mau tring st dung cling quy trinh nhu dugc mb ta trong
Vi du 41, Buéc 1, thay 5-bromo-2,3-dicloropyridin bang 5-bromo-3-cloro-2-
(triflorometyl)pyridin.

Budc 2: 4-(tert-Butyl)-2-((tert-butylamino)metyl)-6-(5-cloro-6-
(triflorometyl)pyridin-3-yl)phenol hydroclorua dugc diéu ché dudi dang chit rin
mau tring st dung cing quy trinh nhu duge mé ta trong Vi du 25, Budce 3, thay 4-
(tert-butyl)-2-(5-metylpyridin-2-yl)phenol bing 4-(zert-butyl)-2-(5-cloro-6-
(triflorometyl)pyridin-3-yl)phenol.

Diém néng chay 230-233°C; 'H NMR (400 MHz, DMSO-ds) 8 9,36 (s, 1H), 8,8
(s, 1H), 8,6 (br s, 1H), 8,5 (s, 1H), 7,6 (s, 1H), 7,4 (s, 1H), 4,1 (brs, 2H), 1,4 (s, 9H),
va 1,2 (s, 9H).

Vi du 45: 4-(tert-Butyl)-2-((tert-butyl(metyl)amino)metyl)-6-(6-
(triflorometyl)pyridin-3-yl)phenol hydroclorua

Axit trifloroaxetic (2 mL) dugc bd sung vao dung dich chira 4-(fert-butyl)-2-
((tert-butylamino)metyl)-6-(6-(triflorometyl)pyridin-3-yl)phenol [Vi du 1, bazo tu do]
(500 mg, 1,32 mmol) trong diclorometan (6 mL) va hén hop nay dugc khudy & 25°C
trong 1 gid. Dung moi dugc loai bdé dudi ap sudt giam, cin dugc hoa tan trong toluen
va ¢0 lai dudi ap sudt giam dé thu duoc mudi trifloroaxetat (652 mg, hiéu suit 100%).

Mubi trifloroaxetat nay dugc hoa tan trong dung dich chira metanol (7 mL) va
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diclorometan (0,7 mL). Dung dich nay duogc 1am lanh xudng 0°C va dung dich 2M cuia
diazometan trong ete (2 mL, 4 mmol) dugc bd sung timg giot vao. Dung dich thu duoc
dugc dé 4m dén nhiét d6 phong trong 16 gid va phan ung nay dugc dép tit bang cach
bd sung axit axetic (1 mL). Dung méi duoc loai bd dudi 4p sudt giam va cin duogc tinh
ché biang cach st dung hai 1an chay sic ky nhanh trén silica, rira giai bang gradient
dung maéi tir 0 d&n 100% etyl axetat trong cac hexan, phan tach vét it phan cuc hon
trong hai vét TLC chinh. Can dugc hoa tan trong luong du dung dich IN cua axit
clohydric trong etanol, dung mdi duoc loai bo dudi 4p suat giam va chit rdn nay duoc
nghién v&i ete dé tao ra 4-(tert-butyl)-2-((tert-butyl(metyl)amino)metyl)-6-(6-
(triflorometyl)pyridin-3-yl)phenol hydroclorua (140 mg, hidu suit 34%) dudi dang
chit rin mau tring nho. HPLC/MS R; = 3,99 phut, m/z 3952 (M+H"); 'H NMR
(DMSO-ds, 400 MHz) 6 9,27 (br s, 1H), 8,92 (d, J = 1,5 Hz, 1H), 8,22 (dd, J = 8,2 Hz,
1,5 Hz, IH), 7,99 (d, J = 8,2 Hz, 1H), 7,61 (m, 1H), 7,44 (d, J = 2,3 Hz, 1H), 4,62 (br
s, 1H), 4,01 (br s, 1H), 2,58 (br s, 3H), 1,48 (s, 9H), va 1,32 (s, 9H).
Vi du 46: 4-(tert-Butyl)-2-((tert-butylamino)metyl)-6-(4-(triflorometyl)

pyrimidin-2-yl)phenol hydroclorua

FIF

=

IN OH /\<
\N N HCI

H

Budc 1: 5-(tert-Butyl)-2-hydroxy-3-(4-(triflorometyl)pyrimidin-2-
yl)benzaldehyt

Bb sung phurc [1,1°-bis(diphenylphosphino)feroxen]dicloropaladi(Il) cung véi
diclorometan (285 mg, 0,39 mmol) vao hén hgp di loai khi nito ctia 3-bromo-5-(tert-
butyl)-2-hydroxybenzaldehyt [CAS # 119646-68-3] (1,00 g, 3,89 mmol),
bis(pinacolato)diboron (1,98 g, 7,80 mmol), va kali axetat (1,15 g, 11,7 mmol) trong
dioxan (50 mL) trong nito va hdn hgp phan tng duoc gia nhiét dén 85°C trong 16 gio.
Phan Gng nay dugc dé ngudi xudng 25°C, & thoi diém nay dung dich nudc natri
cacbonat 2M (9,7 mL, 19,5 mmol) va 2-cloro-4-triflorometylpyrimidin (1,42 g, 7,78
mmol) duoc bd sung vao va dung dich ndy duge loai khi bang nito. Phin tht hai cta

phirc [1,1°-bis(diphenylphosphino)feroxen]dicloropaladi(Il) cung v6i diclorometan
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(285 mg, 0,39 mmol) dugc bd sung vao va hdn hop nay duoc gia nhiét & 85°C trong
khi quyén nito trong 6 gid. Sau d6 hdn hop phan ung da dugc lam ngudi duoc phan
16p gitta etyl axetat (100 mL) va dung dich nudc natri bicacbonat bdo hoa (100 mL).
Pha hitu co dugc tach riéng, co dudi ap sudt giam va tinh ché bing cach sir dung séc
ky nhanh trén silica, rira giai bing gradient dung moéi tir 0 d&én 70% etyl axetat trong
cic hexan dé tao ra S5-(fert-butyl)-2-hydroxy-3-(4-(triflorometyl)pyrimidin-2-
yl)benzaldehyt (350 mg, hiéu suat 28%) dudi dang chat rdn mau kem.

HPLC/MS R, = 7,68 phit, m/z 325,1 (M+H").

Budce 2: 4-(tert-Butyl)-2-((tert-butylamino)metyl)-6-(4-(triflorometyl)
pyrimidin-2-yl)phenol hydroclorua

B& sung natri triaxetoxyborohydrua (254 mg, 1,20 mmol) vio dung dich chia
S-(tert-butyl)-2-hydroxy-3-(4-(triflorometyl)pyrimidin-2-yl)benzaldehyt (324 mg, 1,00
mmol) va tert-butylamin (0,21 mL, 2,00 mmol) trong metanol (10 mL). Dung dich nay
duoc khudy & 25°C trong 1 gid, & thoi diém nay phan natri triaxetoxyborohydrua (254
mg, 1,20 mmol) thtr hai dugc bd sung vao. Sau 1 gid, phén natri triaxetoxyborohydrua
thir ba (254 mg, 1,20 mmol) dugc bd sung vao va hdn hop nay dwoc khudy trong mot
git. Dung dich nay duoc diéu chinh d¢én d6 pH=1 bang cach b6 sung dung dich axit
clohydric 1N va sau d6 duogc phéan lop giita etyl axetat (25 mL) va dung dich nuéc
natri bicacbonat béo hoa (25 mL). Pha hitu co duoc tach riéng, c6 dudi 4p sudt giam
va tinh ché sir dung sic ky nhanh trén silica, rira giai bang gradient dung méi tir 100:0
dén 0:100 thé tich/thé tich diclorometan 100% vé&i dung dich chtta 10% metanol, 1 %
amoni hydroxit, 89% diclorometan. San phdm nay duoc tinh ché thém bang cach st
dung sic ky nhanh trén silica, rira giai bing gradient dung mdi tir 0 dén 100% axeton
trong cac hexan. Can dugc hoa tan trong lugng du dung dich axit clohydric 1IN trong
etanol, dung méi duoc loai bd dudi ap sudt giam va chit rin nay duoc nghién véi ete
dé tao ra 4-(tert-butyl)-2-((fert-butylamino)metyl)-6-(4-(triflorometyl)pyrimidin-2-
yl)phenol hydroclorua (156 mg, hié¢u suft 38%) dudi dang chét rin mau tring nho.

HPLC/MS R; = 4,70 phut, m/z 382,3 (M+H"); '"H nmr (DMSO-ds, 400 MHz) &
13,02 (s, 1H), 9,36 (d, J = 5,1 Hz, 1H), 8,84 (br s, 1H), 8,47 (d, ] = 2,6 Hz, 1H), 8,10
(d,J=5,1Hz, 1H), 795 (d, ] =2,6 Hz, 1H), 4,20-4,13 (m, 2H), 1,41 (s, 9H), va 1,34
(s, 9H); két qua phan tich dugc tinh toan cho CaoH26F3N3O.HCL: C 57,48, H 6,51, N
10,06; phat hién: C 57,40, H 6,67, N 9,85.
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Vi du 47: 4-(tert-Butyl)-2-((dietylamino)metyl)-6-(6-(triflorometyl)pyridin-
3-yl)phenol hydroclorua

X N Hcl

Buéc 1: 5-(tert-Butyl)-2-hydroxy-3-(6-(triflorometyl)pyridin-3-
yl)benzaldehyt

Hén hop ciia 3-bromo-5-(tert-butyl)-2-hydroxybenzaldehyt (San pham trung
gian 8) (1,0 g, 3,89 mmol), axit 2-(triflorometyl)pyridin-5-boronic [mua tir Frontier
Scientific] (817 mg, 4,28 mmol) va kali cacbonat (1,34 g, 9,72 mmol) trong DME (15
mL) va nuéc (5 mL) dugc suc khi nito trong 20  phat
Tetrakis(triphenylphosphin)paladi (0) (224,7 mg, 0,194 mmol) duoc bd sung vio va
hdn hop nay duge gia nhiét & 80°C trong lo kin trong 24 gio. Sau d6 hdn hop phan g
da duoc 1am ngudi sau d6 duoc phén 16p gitta etyl axetat (80 mL) va dung dich nuéc
axit clohydric 1M (80 mL). Pha hitu co dugc tach ri€ng, rira bang nuéde (80 mL) va
nude mudi bio hoa (80 mL), lam kho (MgSOas), loc va cb dudi ap suét giam dé tao ra
siro mau vang. San phim nay dugc tinh ché bang céch st dung sic ky nhanh trén
silica, rira giai bing gradient dung méi tir 0 d&n 10% etyl axetat trong céc hexan dé tao
ra 5-(tert-butyl)-2-hydroxy-3-(6-(triflorometyl)pyridin-3-yl)benzaldehyt (0,6904 g,
hidu suét 55%) dudi dang chit rin mau vang.

HPLC/MS R = 7,54 phat, m/z 324,1 (M+H").

Buéc 2: 4-(tert-Butyl)-2-((dietylamino)metyl)-6-(6-(triflorometyl)pyridin-3-
yDphenol hydroclorua '

Natri triaxetoxyborohydrua (0,678 g, 3,20 mmol) dugc b6 sung vao dung dich
chira 5-(tert-butyl)-2-hydroxy-3-(6-(triflorometyl)pyridin-3-yl)benzaldehyt (0,69 g,
2,13 mmol), dietylamin (0,44 mL, 4,27 mmol) va axit axeﬁc (0,12 mL, 2,13 mmol)
trong dicloroetan (10 mL) va hén hop phan tng dugc khudy & nhiét d6 phong trong
nito trong 15 % gio. Phan tng nay duoc dap tit bang céch bd sung nuéc (10 mL) va
hén hop nay duoc phan 16p giita etyl axetat (80 mL) va dung dich nudc natri

bicacbonat bdo hoa (80 mL). Pha hitu co dugc tach riéng, rira bang nudc (80 mL) va
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nuée mudi bdo hoa (80 mL), 1am khdé (MgSO4), loc va cd dudi 4p sudt giam d tao ra
siro mau vang. San phim nay dugc tinh ché bing cach sir dung sic ky nhanh trén
silica, rira giai bang gradient dung moi tir 0 dén 30% etyl axetat trong céc hexan dé tao
ra san phdm dudi dang siro mau vang ma bj két tinh mot phin (0,261 g). San phdm
nay dugc hoa tan trong etanol tuyét ddi (20 mL), axit clohydric 1,25M trong etanol
(2,2 mL, 2,74 mmol) dugc bd sung vao, hdn hop nay dugc dé yén trong 20 phut, sau
d6 dugc c6 dudi 4p sudt giam dé tao ra chét rin mau tring. Dietyl ete (20 mL) va
etanol tuyét ddi (2 mL) dugc bd sung vao va huyén phi thu duge duoc khudy manh
qua dém, sau d6 loc d& thu dugc 4-(tert-butyl)-2-((dietylamino)metyl)-6-(6-
(triflorometyl)pyridin-3-yl)phenol hydroclorua (0,246 g, hiéu suit 28%) dudi dang
chét rin mau tréng.

HPLC/MS R; = 4,13 phit, m/z 381,2 (M+H"); két qua phan tich duoc tinh toan
cho C21H27F3N20 HCI: C 60,50, H 6,77, N 6,72, Cl 8,50; phat hién: C 60,46, H 6,68,
N 6,71, Cl 8,54.

Vi du 48: 4-(tert-Butyl)-2-((isopropylamino)metyl)-6-(6-(triflorometyl)
pyridin-3-yl)phenol hydroclorua

N

X HCl

N
H

Isopropylamin (0,20 mL, 2,32 mmol) duogc bd sung vao dung dich chira 5-(tert-
butyl)-2-hydroxy-3-(6-(triflorometyl)pyridin-3-yl)benzaldehyt (thu dugc tur Vi du 47
Bude 1) (0,30 g, 0,93 mmol) trong metanol (7 mL) va hdn hop phan tmg nay duoc
khudy & nhiét d6 phong trong nito trong 3,25 gio. Natri borohydrua (52,7 mg, 1,39
mmol) sau d6 duoc bd sung vao va hdn hop phan tng dugce khudy & nhiét d6 phong
trong 70 phit. Phan tmg ndy dugc ddp tit bing cach bd sung dung dich nudc
amoniclorua bdo hoa (15 mL) va hdn hop nay dugc phan 1ép gifta etyl axetat (50 mL)
va dung dich nudc amoniclorua bdo hoa (40 mL). Pha hitu co dugc tach riéng, ria
bang nude (50 mL) va nude mudi bao hoa (50 mL), 1am khd (MgS04), loc va ¢ dudi
ap suét giam dé tao ra siro khong mau ma bi két tinh mot phén. San phém nay duoc

tinh ché bang cach st dung sic ky nhanh trén silica, rira giai bing gradient dung moéi
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tir 0 dén 40% etyl axetat trong céc hexan dé tao ra san phim dudi dang chét rdn mau
trdng (0,352 g). San phdm nay dugc hoa tan trong etanol tuyét d6i (30 mL), axit
clohydric 1,25M trong etanol (2,97 mL, 3,71 mmol) duoc bd sung vao, hdn hop nay
duoc dé yén trong 20 phut, sau d6 ¢6 dudi ap sudt giam d tao ra chét rin mau tring.
Dietyl ete (25 mL) va etanol tuyét d6i (7,5 mL) duoc bd sung vao va huyén phu thu
duoc duoc khuéy manh qua dém, sau dé loc dé thu dugc d4-(tert-butyl)-2-
((isopropylamino)metyl)-6-(6-(triflorometyl)pyridin-3-yl)phenol hydroclorua
(0,267 g, hidu sudt 72%) dudi dang chét rdn mau tring.

HPLC/MS R = 3,66 phat, m/z 367,3 (M+H"); két qua phan tich dugc tinh toan
cho Cy0H2sF3N20 HCl: C 59,62, H 6,50, N 6,95, C1 8,80; phat hién: C 58,71, H 6,88,
N 6,86, Cl1 8,71.

Vi du 49: - 4-(tert-Butyl)-2-(morpholinometyl)-6-(6-(triflorometyl)pyridin-3-
yl)phenol hydroclorua

\ N/\ HCl

o

Morpholin (0,16 mL, 1,86 mmol) dugc bb sung vao dung dich chira 5-(tert-
butyl)-2-hydroxy-3-(6-(triflorometyl)pyridin-3-yl)benzaldehyt (thu duoc tir Vi du 47
Bude 1) (300 g, 0,93 mmol) trong dicloroetan (5 mL) & nhiét do phong va hén hop
phan ung duoc khudy o nhiét d§ phong trong nito trong 15 phat. Natri
triaxetoxyborohydrua (295 mg, 1,39 mmol) sau d6 dugc bd sung vao va hdn hop phan
tmg duoc khudy & nhiét 46 phong trong 4 ngay. Phan ng nay duoc dép tit bang cach
bd sung nude (5 mL) va hdn hop nay duoc phén 1op gifta etyl axetat (40 mL) va dung
dich nuéc natri bicacbonat bdo hoa (40 mL). Pha hitu co duoc tach riéng, rira bang
nude (40 mL) va nude mudi bio hoa (40 mL), lam khd (MgSOs), loc va cd dudi ap
sudt giam dé tao ra chit rin mau vang. Sén phdm nay duoc tinh ché bang cach sir dung
sic ky nhanh trén silica, rira giai bing gradient dung mdi tir 0 dén 30% etyl axetat
trong céc hexan dé tao ra san pham duéi dang chit rin mau tring (0,323 g). San phdm
nay dugc hoa tan trong etanol tuyét dbi (30 mL), axit clohydric 1,25M trong etanol

(2,62 mL, 3,28 mmol) duoc bd sung vao, hdn hop nay duoc dé yén trong 20 phut sau
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d6 c6 dudi ap sudt giam dé tao ra chét rdn mau tring. Dietyl ete (35 mL) va etanol
tuyét déi (5 mL) duoc bd sung vao va huyén phi thu duge duoc khudy manh qua dém
sau d6 loc d& thu duoc  4-(fert-butyl)-2-(morpholinometyl)-6-(6-
(triflorometyl)pyridin-3-yl)phenol hydroclorua (0,300 g, hiéu sudt 75%) dudi dang
chét rdn mau tréng.

HPLC/MS R = 4,57 phut, m/z 395,4 (M+H"); két qua phén tich dugc tinh toan
cho C21H25F3N20, HCL: C 58,54, H 6,08, N 6,50, Cl 8,23; phat hién: C 58,68, H 6,14,
N 6,43, CI 8,38.

Vi du 50: 4-(tert-Butyl)-2-((4-metylpiperazin-1-yl)metyl)-6-(6-
(triflorometyl)pyridin-3-yl)phenol dihydroclorua

F N | OH

N N 2HCl
NN

Natri triaxetoxyborohydrua (0,30 g, 1,4 mmol) duoc bd sung vao dung dich
chita 5-(tert-butyl)-2-hydroxy-3-(6-(triflorometyl)pyridin-3-yl)benzaldehyt (0,35 g,
1,1 mmol) va 1-metyl piperazin (0,14 mL, 1,3 mmol) trong tetrahydrofuran (10 mL).
Hdn hop phan g duge khudy & nhiét dd phong trong nito trong 16 gid. Phan ing nay
dugc phéan 16p gifta etyl axetat (25 mL) va dung dich nudc natri bicacbonat bdo hoa
(25 mL). Pha hitu co dugc lam kho bang natri sulfat, loc va c6 dudi 4p sudt giam dé
tao ra siro mau vang. San pham nay dugc tinh ché bing cach sir dung sic ky nhanh
trén silica, rira giai bang gradient dung mai tir 0 dén 100% ety! axetat trong céc hexan
dé tao ra siro mau vang ma dugc hoa tan trong axit clohydric 1,25M trong etanol (10
mL, 12,5 mmol). H3n hop nay duwoc dé yén trong 20 phit va sau d6 dugc co dudi ép
sudt giam d& tao ra chét rdn mau tring ma dugc nghién véi dietyl ete (10 mL) va chat
rén duoc loc ra dé thu duoc 4-(fert-butyl)-2-((4-metylpiperazin-1-yl)metyl)-6-(6-
(triflorometyl)pyridin-3-yl)phenol dihydroclorua (0,26 g, hi¢u suit 53%) dudi dang
chit rin mau tring.

HPLC/MS R = 5,16 phut, m/z 408,3 (M+H"); "H NMR (400 MHz, MeOH-d4)
58,87 (d, J=2,1 Hz, 1H), 8,20 (dd, /= 8,2, 2,1 Hz, 1H), 7,93 (d, /= 8,2 Hz, 1H),
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7,70 (d, J=2,6 Hz, 1H), 7,46 (d, J = 2,6 Hz, 1H), 4,59 (bs, 2H), 3,95-3,55 (m, 8H),
3,03 (s, 3H), va 1,37 (s, 9H).

Vi du 51: 4-(tert-Butyl)-2-(piperidin-1-ylmetyl)-6-(6-(triflorometyl)pyridin-
3-yl)phenol hydroclorua

N

NS
'O Hel

Natri triaxetoxyborohydrua (0,30 g, 1,4 mmol) dugc bd sung vao dung dich

F
F
F

chita 5-(fert-butyl)-2-hydroxy-3-(6-(triflorometyl)pyridin-3-yl)benzaldehyt (0,35 g,
1,1 mmol) va piperidin (0,13 mL, 1,3 mmol) trong tetrahydrofuran (10 mL). Hdn hop
phan ung dugc khudy & nhiét d6 phong trong nito trong 16 gid. Mot luong piperidin
nita (013 mL, 1,3 mmol) va natri triaxetoxyborohydrua (0,30 g, 1,4 mmol) duoc bo
sung vao va hdn hop phan tmg nay dugc khudy trong nito trong 4 gi. Hon hop phan
tmg nay dugc phan 16p giita etyl axetat (25 mL) va dung dich nudc natri bicacbonat
bao hoa (25 mL). Pha hitu co dugc lam kho bang natri sulfat, loc va c6 dudi ap suét
giam d& tao ra siro mau vang. San phim niy dugc tinh ché bang cach sir dung séc ky
nhanh trén silica, rira giai bang gradient dung méi tir 0 dén 100% etyl axetat trong cac
hexan dé tao ra siro mau vang ma duogc hoa tan trong axit clohydric 1,25M trong
etanol (10 mL, 12,5 mmol). H3n hop nay dugc dé yén trong 20 phut va dugce cd dudi
ap suat giam dé tao ra chét ran mau tring ma dwoc nghién véi dietyl ete (10 mL) va
chit rén nay dugc loc ra dé thu dugc 4-(tert-butyl)-2-(piperidin-1-ylmetyl)-6-(6-
(triflorometyl)pyridin-3-yl)phenol hydroclorua (0,29 g, hi¢u suit 62%) dudi dang
chét rdn mau tréng.

HPLC/MS R = 5,00 phut, m/z 393,2 (M+H"); két qua phén tich dugc tinh todn
cho C22H27F3sN20 HCI: C 61,61, H 6,58, N 6,53, Cl1 8,27; phét hién: C 61,66, H 6,27,
N 6,51, Cl 8,41.

Vi du 52: 4-(tert-Butyl)-2-(pyrolidin-1-ylmetyl)-6-(6-(triflorometyl)pyridin-
3-yl)phenol hydroclorua
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Natri triaxetoxyborohydrua (0,30 g, 1,4 mmol) duoc bd sung vao dung dich
chira 5-(tert-butyl)-2-hydroxy-3-(6-(triflorometyl)pyridin-3-yl)benzaldehyt (0,35 g,
1,1 mmol) va pyrolidin (0,11 mL, 1,3 mmol) trong tetrahydrofuran (10 mL). Hdn hop
phéan tmg dugc khudy & nhiét do phong trong nito trong 16 gid. Mot luong pyrolidin
(011 mL, 1,3 mmol) va natri triaxetoxyborohydrua (0,30 g, 1,4 mmol) khac duge bd
sung vao va phan tmg duoc khudy trong nito trong 6 gid. Phan ung nay duoc phan 16p
gifta etyl axetat (25 mL) va dung dich nudc natri bicacbonat bdo hoa (25 mL). Pha hitu
co duoc lam kho béng natri sulfat, loc va ¢6 dudi ap sudt giam dé tao ra siro mau vang.
San phim nay duoc tinh ché bing cach sir dung séc ky nhanh trén silica, rira giai bing
gradient dung méi tir 0 dén 100% etyl axetat trong cac hexan dé tao ra siro mau vang
ma duoc hoa tan trong axit clohydric 1,25M trong etanol (10 mL, 12,5 mmol). Hon
hop nay dugc dé yén trong 20 phut va duge ¢ dudi ap suét giam dé tao ra chat rin
mau tring ma dugc nghién véi dietyl ete (10 mL) va chét rin duoc loc ra dé thu duoc
4-(tert-butyl)-2-(pyrolidin-1-ylmetyl)-6-(6-(triflorometyl)pyridin-3-yl)phenol
hydroclorua (0,18 g, hiéu sut 42%) dudi dang chit rin mau tring.

HPLC/MS R: = 4,67 phuat, m/z 379,1 (M+H"); két qua phan tich dugc tinh toan
cho C21H2sF3sN>O HCI: C 60,79, H 6,32, N 6,75, Cl 8,55; phat hién: C 60,77, H 5,94,
N 6,61, CI 8,71.

Vi du 53: 1-(4-(5-(tert-Butyl)-2-hydroxy-3-(6-(triflorometyl)pyridin-3-
yl)benzyl)piperazin-1-yl)etanon hydroclorua

F N | OH

Natri triaxetoxyborohydrua (0,41 g, 2,0 mmol) duoc bd sung vao dung dich
chtra 5-(tert-butyl)-2-hydroxy-3-(6-(triflorometyl)pyridin-3-yl)benzaldehyt (0,35 g,
1,1 mmol) va 1-axetylpiperazin (0,24 mL, 1,8 mmol) trong tetrahydrofuran (10 mL).
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Hbn hop phan tmg duge khudy & nhiét d6 phong trong nito trong 16 gid. Hdn hop
phan tmg duoc phan 16p gifta etyl axetat (25 mL) va dung dich nudc natri bicacbonat
bao hoa (25 mL). Pha hitu co dugc lam khd bang natri sulfat, loc va c6 dudi ap suét
giam dé tao ra siro mau vang. San phdm nay dugc tinh ché bang cach sir dung sic ky
nhanh trén silica, rira giai bang gradient dung mdi tix 0 dén 100% etyl axetat trong cac
hexan dé tao ra diu khong mau ma dugc hoa tan trong axit clohydric 1,25M trong
etanol (10 mL, 12,5 mmol). Hon hop nay dugc dé yén trong 20 phut va sau d6 dugc cb
dudi ap suét giam d8 tao ra chét rdn mau tring ma duoc nghién véi dietyl ete (10 mL)
va chit rin duoc loc ra d& thu dugc 1-(4-(5-(tert-butyl)-2-hydroxy-3-(6-
(triflorometyl)pyridin-3-yl)benzyl)piperazin-1-yl)etanon hydroclorua (0,32 g, higéu
suét 61%) dudi dang chét rin mau tring.

HPLC/MS R, = 4,51 phut, m/z 436,2 (M+H"); 'H NMR (300 MHz, DMSO-ds)
§ 9,29 (bs, 1H), 8,92 (d, J = 3,0 Hz, 1H), 8,24-8,20 (m, 2H), 7,98 (dd, /= 7.5, 3,0,
1H), 7,67 (d, J = 3,0 Hz, 1H), 7,45 (d, J = 3,0 Hz, 1H), 4,43 (bs, 2H), 4,11-2,80 (m,
8H), 2,05 (s, 3H), 1,32 (s, 9H).

Vi du 54: 4-(tert-Butyl)-2-((tert-butylamino)metyl)-6-(5-(triflorometyl)
pyrimidin-2-yl)phenol hydroclorua

- F
Fj\(\{\l OH
u < ho

H

Budc 1: 2-(5-(tert-butyl)-2-(metoxymetoxy)phenyl)-5-(triflorometyl)
pyrimidin

Theo quy trinh cua Ronald, R. C va céc cong sy (J. Org. Chem., 1980, 40,
2224-2229), 1,7 mol dung dich chta rers-butyl lithi trong pentan (6,70 mL, 11,3
mmol) dugc bd sung vao dung dich chua 1-(tert-butyl)-4-(metoxymetoxy)benzen
(2,00 g, 10,3 mmol, Kovacs, M. S. et al J. Chem. Soc. Dalton, 2001, 3015-3024) trong
pentan (40 mL) trong khi quyén nito & 0°C. Chét rén dugc két tia va pentan dugc bay
hoi trong dong khi nito én dinh. B6 sung vao tetrahydrofuran (50 mL) vao phin chét
ran con lai va dung dich nay dugc lam lanh xubng -78°C. Trimetyl borat (1,70 mL,

15,5 mmol) dugc bd sung tlr tir vao va dung dich nay dugc khuéy & -78°C trong khi
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nito trong 30 phut. Sic ky 16p mong cho thdy mic d6 tidu thu nguyén liéu ban dau va
nude (10 mL) duge bd sung vao va dung dich nay duoc phan 16p giita etyl axetat va
dung dich nudc natri hydroxit IN. Pha hitu co dugc tach riéng va lam kho bang natri
sulfat, loc va c6 dudi 4p suét giam dé tao ra 2,70 g san phdm tho 1a axit (5-(tert-
butyl)-2-(metoxymetoxy)phenyl)boronic ma dugc sir dung ngay ma khong can tinh
ché thém.

B4 sung dung dich nudc natri cacbonat 2M (3,7 mL, 7,4 mmol) va axit (5-(tert-
butyl)-2-(metoxymetoxy)phenyl)boronic (0,500 g, 2,14 mmol) vao dung dich chtra 2-
cloro-5-(triflorometyl)pyrimidin (0,300 g, 1,64 mmol) trong dimetoxyetan (9 mL).
Dung dich nay duoc loai khi bing nito trong 5 phut va
tetrakis(triphenylphosphin)paladi(0) (95 mg, 0,082 mmol) dugc bd sung véo va hén
hop phan tmg dugc gia nhiét dén 80°C trong lo kin trong 16 gid. Hon hop phén umg da
dugc lam ngudi duge phan lop gilta etyl axetat (25 mL) va dung dich nuéc natri
hydroxit 1M (25 mL), pha hitu co dugc tach riéng, lam kho (Na2S04), loc va c6 dudi
ap suét giam dé tao ra siro mau vang. San phdm thé dugc tinh ché bang sic ky trén
silica, rira giai bang gradient dung méi tir 0 dén 100% etyl axetat trong cac hexan dé
tao ra 2-(5-(tert-butyl)-2-(metoxymetoxy)phenyl)-5-(triflorometyl)pyrimidin (0,25
g, hiéu sudt 44%) dudi dang diu khong mau.

HPLC/MS R; = 7,12 phut, m/z 341,1 (M+H?").

Budc 2: 4-(tert-butyl)-2-(5-(triflorometyl)pyrimidin-2-yl)phenol

B6 sung luong cé tac dung xuc tic cua axit para-toluensulfonic (10 mg) vao
dung dich chira 2-(5-(tert-butyl)-2-(metoxymetoxy)phenyl)-5-(triflorometyl)pyrimidin
(0,23 g, 0,68 mmol) trong metanol (10 mL) va hén hop phan tng dugc khudy & 40°C
va thong khi trong 30 phtt. Hon hop phan tmg nay duge c6 dudi ap suét giam dé tao ra
4-(tert-butyl)-2-(5-metylpyridin-2-yl)phenol (0,20 g, hi€u sudt 100%) dudi dang dau
khong mau.

HPLC/MS R; = 7,95 phut, m/z 297,1 (M+H").

Budc 3: 4-(tert-butyl)-2-((tert-butylamino)metyl)-6-(5-(triflorometyl)
pyrimidin-2-yl)phenol hydroclorua

Hdn hop ctia paraformaldehyt (102 mg, 3,4 mmol) va rert-butylamin (0,36 mL,
3,4 mmol) trong isopropanol (2 mL) dugc hdi lwu nhe trong nito trong 1 gid. Dung

dich chira 4-(fert-butyl)-2-(5-metylpyridin-2-yl)phenol (0,20 g, 0,68 mmol) trong
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isopropanol (5 mL) dugc bd sung vao va hdn hop phan tmg dugc hdi Iuu trong 16 gio.
Mot phan nita clla paraformaldehyt (102 mg, 3,4 mmol) va zert-butylamin (0,36 mL,
3,4 mmol) duoc bd sung vao va hdn hop phan tmg dugc hdi luu thém 16 gid nita. Hon
hop phan tng da dugc 1am ngudi sau d6 dwoc c6 dudi p sudt giam. Cin duoc tinh ché
bang sic ky trén silica, rira giai bing gradient dung méi tir 0 dén 100% etyl axetat
trong cic hexan dé tao ra 3,6-di-tert-butyl-8-(5-(triflorometyl)pyrimidin-2-yl)-3,4-
dihydro-2 H-benzo[e][1,3]oxazin ma dugc hoa tan trong etanol tuyét d6i (3 mL), dung
dich axit clohydric 1,0M (1 mL) duoc bd sung vao va hdn hop phan tng dugc khudy &
nhiét d6 phong trong 3 ngay. Hon hop phan ting nay duoc co dudi 4p suit giam va cin
dugc tinh ché bing sic ky trén silic oxit, rita giai bang gradient dung mdi tir 0 d&én
100% dung dich gdm (1% amoniac, 10% metanol va 89% diclorometan) trong
diclorometan d& tao ra ddu khong mau. San phim nay duogc hoa tan trong dung dich
hydro clorua - etanol (1,25M, 4,0 mL, 5,0 mmol), hdn hop nay duge dé yén trong 20
phut, sau d6 duoc c6 dudi dp sudt giam d tao ra chét rin mau kem. Chét rin nay dugc
nghién véi dietyl ete (3 x 10 mL) va chit rén nay dugc loc dé tao ra 4-(fert-butyl)-2-
((tert-butylamino)metyl)-6-(5-(triflorometyl)pyrimidin-2-yl)phenol  hydroclorua
(157 mg, hiéu suét 55%) dudi dang chét rén mau tring.

HPLC/MS R; = 4,81 phut, m/z 382,3 (M+H"); két quéd phén tich duoc tinh todn
cho C20H26F3N30 HCl: C 57,48, H 6,51, N 10,06, Cl 8,48; phat hién: C 57,62, H
6,29, N 10,08, C1 8,50.

Vi du 55: 3-((tert-Butylamino)metyl)-4'-(metylsulfonyl)-5-(6-(trifloro
metyl)pyridin-3-yl)-[1,1'-biphenyl]-4-0l hydroclorua

§=0

/\\

Bude 1: 4-Hydroxy-4'-(metylsulfonyl)-[1,1'-biphenyl]-3-carbaldehyt
Hén hop cta S-bromosalixylaldehyt (1,005 g, 5,0 mmol), axit 4-
(metylsulfonyl)phenyl boronic [mua tir Frontier Scientific] (1,00 g, 5,00 mmol) va kali
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cacbonat (1,727 g, 12,5 mmol) trong dimetoxyetan (15 mL) va nudc (5 mL) dugc suc
khi nito trong 20 phut. Tetrakis(triphenylphosphin)paladi(0) (288,9 mg, 0,25 mmol)
sau d6 duoc bd sung vao va hdn hop nay duoc gia nhiét & 80°C trong lo kin trong 21
gio. Hon hop phan tmg dd duoc lam ngudi, sau d6 duge phan 16p giita etyl axetat (80
mL) va dung dich nudc axit clohydric 1M (80 mL). Pha hitu co dugc tach riéng, rira
bang nude (80 mL) va nuée mudi bio hoa (80 mL), lam khd (MgSOs), loc va c¢b dudi
ap suat giam dé tao ra siro mau ndu. San phim nay dugc tinh ché bang cach sir dung
sic ky nhanh trén silica, rira giai bang gradient dung mdi tir 10 dén 100% etyl axetat
trong cac hexan dé tao ra san phim duéi dang chét ran mau vang (0,9 g). San phim
nay sau d6 dugc nghidn véi dietyl ete (50 mL) d& tao ra 4-hydroxy-4'-
(metylsulfonyl)-[1,1'-biphenyl]-3-carbaldehyt (0,707 g, hi€u sudt 51%) dudi dang
chét rin mau kem.

HPLC/MS R = 4,05 phut, m/z 277,1 (M+H").

Budc 2: 5-bromo-4-hydroxy-4'-(metylsulfonyl)-[1,1'-biphenyl]-3-
carbaldehyt

B& sung timg giot brom (0,12 mL, 2,37 mmol) vao hdn hop ctia 4-hydroxy-4'-
(metylsulfonyl)-[1,1'-biphenyl]-3-carbaldehyt (0,6544 g, 2,37 mmol) va natri axetat
(291,4 mg, 3,55 mmol) trong axit axetic (4 mL) va diclorometan (8 mL) & nhiét do
phong trong nito. Sau d6 hdn hop phan ung nay dugc khudy & nhiét d6 phong trong 2
gid. Hon hop nay dwoc c6 dudi ap sudt giam va tao hdn hop ddng s6i véi toluen (25
mL) dé loai bo axit axetic du. Cin nay duoc phan 16p gitta diclorometan (100 mL) va
dung dich nudc natri thiosulfat bao hoa (80 mL). Pha hitu co dugc tach riéng, rira bang
nude mudi bdo hoa (80 mL), 1am kho (MgSO04), loc va c6 dudi ap sudt giam dé tao ra
chét rin mau vang. Sau d6 san phdm nay dugc nghién véi etyl axetat (15 mL) va sau
d6 voi etyl axetat : metanol theo ty 1& 10 : 1 thé tich/thé tich (11 mL) dé tao ra 5-
bromo-4-hydroxy-4'-(metylsulfonyl)-[1,1'-biphenyl]-3-carbaldehyt (0,567 g, hiéu
sudt 67%) dudi dang chét rin mau vang.

HPLC/MS R;= 5,11 pht, m/z 355,0 va 357,0 (M+HY).

Budc 3: 4-Hydroxy-4'-(metylsulfonyl)-5-(6-(triflorometyl)pyridin-3-yl)-
[1,1'-biphenyl]-3-carbaldehyt

Hén hop cla  5-bromo-4-hydroxy-4'-(metylsulfonyl)-[1,1'-biphenyl]-3-
carbaldehyt (0,56 g, 1,58 mmol), axit 2-(triflorometyl)pyridin-5-boronic (331 mg, 1,73
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mmol) va kali cacbonat (545 mg, 3,94 mmol) trong dimetoxyetan (15 mL) va nudce (5
mL) dugc suc khi nito trong 20 phut. Tetrakis(triphenylphosphin)paladi(0) (91 mg,
0,079 mmol) sau d6 duge bd sung vao va hdn hop nay duge gia nhiét & 80°C trong lo
kin trong 16 gid. Hon hop phan ng dd dugc lam ngudi, sau d6 dwoc phan 16p gitta
etyl axetat (80 mL) va dung dich nudc amoni clorua bdo hoa (80 mL). Pha hitu co
dugc tach riéng, rira bang nude (50 mL) va nudc mudi bdo hoa (50 mL), lam kho
(MgSO0s4), loc va ¢ dudi ap sudt giam dé tao ra siro mau vang. San phim nay duoc
tinh ché bang cach str dung sic ky nhanh trén silica, rira giai bing gradient dung moéi
tir 0 dén 50% etyl axetat trong cic hexan dé tao ra 4-hydroxy-4'-(metylsulfonyl)-5-(6-
(triflorometyl)pyridin-3-yl)-[1,1'-biphenyl]-3-carbaldehyt (149,9 mg, hiéu suét
23%) dudi dang chit rin mau tring.

HPLC/MS R; = 6,01 phut, m/z 422,0 (M+H").

Budc 4: 3-((tert-Butylamino)metyl)-4'-(metylsulfonyl)-5-(6-(triflorometyl)
pyridin-3-yl)-[1,1'-biphenyl]-4-ol hydroclorua

tert-Butylamin (0,072 mL, 0,69 mmol) dugc bd sung vao huyén phi cia 4-
hydroxy-4'-(metylsulfonyl)-5-(6-(triflorometyl)pyridin-3-yl)-[ 1,1"-biphenyl]-3-
carbaldehyt (144,5 mg, 0,34 mmol) trong metanol (8 mL) va dung dich thu duoc dugc
khudy & nhiét d6 phong trong 2,25 gid. Natri borohydrua (19,5 mg, 0,51 mmol) sau dé
duge bd sung vao va hdn hop phan tng dugc khudy trong 2,5 gi¢ nita. Phan Ung nay
sau d6 dugc dép tit bing cach bd sung dung dich nudc amoni clorua bio hoa (10 mL)
va hdn hop nay duoc phan 16p gitra etyl axetat (60 mL) va dung dich nudc amoni
clorua bio hoa (60 mL). Pha hitu co dugc tach riéng, rira bang nudc (60 mL) va nudce
mudi bio hoa (60 mL), lam khé (MgSO4), loc va c6 dudi 4p sudt giam dé tao ra siro
mau vang. San phim nay duoc tinh ché bang cich st dung sic ky nhanh trén silica,
rira giai bang gradient dung méi tir 0 dén 80% etyl axetat trong cac hexan dé tao ra san
phdm dudi dang siro khong mau (0,146 g). San pham nay duoc hoa tan trong etanol
tuyét dbi (20 mL), axit clohydric 1,25M trong etanol (0,98 mL, 1,22 mmol) dugc bd
sung vao, hdn hop nay duoc dé yén trong 20 phut, sau d6 c6 dudi ap suat giam dé tao
ra siro mau vang. Dietyl ete (20 mL) va etanol tuyét d6i (4 mL) duoc bd sung vao va
huyén phu thu dugc duoc khuéy manh qua dém sau dé loc dé thu duoc 3-((tert-
butylamino)metyl)-4'-(metylsulfonyl)-5-(6-(triflorometyl)pyridin-3-yl)-[1,1'-
biphenyl]-4-ol hydroclorua (85,5 mg, hiéu suit 48%) dudi dang chét rin mau tréng.
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HPLC/MS R; = 3,00 phut, m/z 479,4 (M+H").
Vidu 56: 4-(tert-Butyl)-2-((tert-butylamino)metyl)-6-(6-(triflorometyl)
pyridazin-3-yl)phenol hydroclorua

Budce 1: 3-(5-(tert-Butyl)-2-((2-metoxyetoxy)metoxy)phenyl)-6-
(triflorometyl)pyridazin

Hdn hop cua 3-cloro-6-triflorometylpyridazin [mua tir Combi-Blocks] (250 mg,
1,37 mmol), axit (5-(tert-butyl)-2-((2-metoxyetoxy)metoxy)phenyl)boronic [San phém
trung gian 7] (463,8 mg, 1,64 mmol) va kali cacbonat (284,5 mg, 2,06 mmol) trong
dimetoxyetan (7,5 mL) va nudc (2,5 mL) duoc suc khi nito trong 20 phut.
Tetrakis(triphenylphosphin)paladi(0) (79,1 mg, 0,068 mmol) duoc bd sung vao va hén
hop phan tmg duoc gia nhiét dén 80°C trong lo kin trong 22 gid. Hn hop phan tng da
dugc lam ngudi dugc phan 16p gifta etyl axetat (50 mL) va dung dich nudc natri
cacbonat 10% (50 mL), pha hitu co duoc tach riéng, rira bang nude (50 mL) va nudc
mudi bdo hoa (50 mL), lam kho (MgSOs), loc va c6 dudi ap sudt giam dé tao ra siro
mau ndu. San pham tho duoc tinh ché bing sic ky trén silica, rira giai bang gradient
dung mdi tir 0 dén 30% etyl axetat trong cac hexan dé tao ra 3-(5-(tert-butyl)-2-((2-
metoxyetoxy)metoxy)phenyl)-6-(triflorometyl)pyridazin (0,462 g, hiu suit 88%)
dudi dang siro khong mau.

HPLC/MS R¢= 6,90 phut, m/z 385,4 (M+H").

Buée 2: 4-(tert-Butyl)—2-(6;(triﬂ0rometyl)pyridazin-3-yl)phenol

Dung dich chia  3-(5-(fert-butyl)-2-((2-metoxyetoxy)metoxy)pheny!)-6-
(triflorometyl)pyridazin (0,452 g, 1,18 mmol) trong metanol (50 mL) va dung dich
nudce axit clohyric 1,0M (25 mL) duoc khudy & 60°C trong 5 gid. H3n hop phan tng
da dugc 1am ngudi sau dé dugc co dudi ap suét giam dé loai bé metanol. Huyén phu
chira nudc thu duge dugce phan 16p giita etyl axetat (80 mL) va dung dich nudc natri
hydro cacbonat bdo hoa (80 mL), pha hitu co dugc tach riéng, rira bang nudc (80 mL)

va nudc mudi bdo hoa (80 mL), lam kho (MgSOa), loc va cd dudi 4p suat giam dé tao
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ra chat rdn mau kem. San phdm tho dugc tinh ché bing sic ky trén silica, rira giai bang
gradient dung méi tir 0 dén 20% etyl axetat trong cac hexan dé tao ra 4-(tert-butyl)-2-
(6-(triflorometyl)pyridazin-3-yl)phenol (0,282 g, hiéu suat 81%) dudi dang chét rin
mau kem.

HPLC/MS Rt = 7,18 phut, m/z 297,2 (M+H").

Budc 3: 4-(tert-Butyl)-2-((tert-butylamino) metyl)-6-(6-(triflorometyl)
pyridazin-3-yl)phenol hydroclorua

Hon hop cua paraformaldehyt (137,8 mg, 4,59 mmol) va tert-butylamin (0,48
mL, 4,59 mmol) trong isopropanol (5 mL) duoc hdi luu nhe trong nito trong 1 gid.
Dung dich chuta 4-(fert-butyl)-2-(6-(triflorometyl)pyridazin-3-yl)phenol (272 mg,
0,918 mmol) trong isopropanol (10 mL) dugc bd sung vao va hdn hop phan tng duoc
hdi luu trong 5 ngay. Hon hop phan tmg dugc lam lanh xudng 4°C trong 1 gio va
huyén phu thu duoc duoc loc, rira san phidm rin bing isopropanol da lam lanh bang da
dé tao ra chit rdn mau tring (239,8 mg). San phdm thd 3,4-dihydro-2H-
benzo[e][1,3]oxazin (239,8 mg) duogc hoa tan trong metanol (90 mL), dung dich nudc
axit clohydric 1,0M (60 mL) dugc bd sung vao va hdn hop phéan tng duoc khudy &
nhiét do phong trong 7 ngy. Hon hop phan tng ny duge c6 dudi ap sudt giam dé loai
bd metanol, huyén phii chita nudc thu duoc duge phan 16p gifta etyl axetat (80 mL) va
dung dich nuéc natri hydro cacbonat bdo hoa (80 mL). Pha hitu co dugc tach riéng,
rira bang nudc mudi nira bo hoa (80 mL) va nuéc mudi bdo hoa (80 mL), lam khd
(MgSOs), loc va co dudi dp suat giam dé tao ra chit rdn mau kem. San phdm thé dugc
tinh ché bang sic ky trén silica, rira giai bing gradient dung méi tir 0 dén 6% metanol
(chtta dung dich nu6c amoni hydroxit 1%) trong diclorometan dé tao ra san phim nay
dudi dang chat rin mau kem (244,9 mg). San phdm nay dugc hoa tan trong etanol
tuyét dbi (40 mL), axit clohydric 1,25M trong etanol (2,05 mL, 2,57 mmol) duoc bd
sung vao, hdn hop nay dugc dé yén trong 20 phut sau d6 cd dudi ap sudt giam dé tao
ra siro mau vang. Dietyl ete (15 mL) va etanol tuyét di (1 mL) duoc bd sung vao va
huyén phu thu dugce dugc khuéy manh qua dém sau d6 loc dé tao ra 4-(tert-butyl)-2-
((tert-butylamino)metyl)-6-(6-(trifl0rometyl)pyridazin-S-yl)phénol hydroclorua

(216,8 mg, hiéu suat 57%) dudi dang chit rdn mau kem.
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HPLC/MS R = 4,57 phit, m/z 382,4 (M+H*); két qua phan tich dugc tinh todn
cho C20H26F3N30 HCl: C 57,48, H 6,51, N 10,06, Cl 8,48; phat hién: C 57,54, H
6,59, N 10,05, CI 8,57.

Vi du 57: 4-(tert-Butyl)-2-(6-(triflorometyl)pyridin-3-yl)-6-(((3,3,3-
trifloropropyl)amino)metyl)phenol hydroclorua
F i N
FY Y oA

H HCI

N,N-Diisopropyletylamin (0,364 mL, 2,09 mmol) dugc b6 sung vao hdn hop
cua 3,3,3-triflo-n-propylamin hydroclorua (312,2 mg, 2,09 mmol) va 5-(tert-butyl)-2-
hydroxy-3-(6-(triflorometyl)pyridin-3-yl)benzaldehyt (thu duoc tir Vi du 47 Budc 1)
(270 mg, 0,835 mmol) trong metanol (5 mL) va hdn hop phan tmg dugce khudy & nhiét
d6 phong trong nito trong 4,5 gio. Natri borohydrua (63,2 mg, 1,67 mmol) sau do
duoc bd sung vao va hdn hop phan tmg dugc khudy & nhiét d6 phong trong 1,75 gid.
Phan Umg nay duoc dap t4t bang cach bd sung dung dich nudc amoni clorua bdo hoa (4
mL) va hdn hop nay dugc phan 16p giita etyl axetat (40 mL) va dung dich nudc amoni
clorua bdo hoa (40 mL). Pha hitu co dugc tach riéng, rira bang nudc (40 mL) va nudce
mudi bdo hoa (40 mL), lam khd (MgSOs), loc va cd duéi 4p suit giam d tao ra siro
mau vang. San phdm nay duogc tinh ché bang cach st dung sic ky nhanh trén silica,
rira giai bing gradient dung méi tir 0 dén 25% etyl axetat trong céc hexan dé tao ra san
pham duéi dang chit rin mau tring (287,8 mg, hidu suit 82%). San pham nay dugc
hoa tan trong etanol tuyét ddi (30 mL), axit clohydric 1,25M trong etanol (2,2 mL,
2,74 mmol) duoc bd sung vao, hdn hop nay duge dé yén trong 20 phut, sau d6 dugc cd
dudi 4p suét giam dé tao ra siro mau vang. Dietyl ete (10 mL) va cac hexan (10 mL)
dugc bd sung vao va huyén phu thu dugc duoc khuéy manh qua dém sau do loc dé thu
duoc 4-(tert-butyl)-2-(6-(triflorometyl)pyridin-3-yl)-6-(((3,3,3-trifloropropyl)
amino)metyl)phenol hydroclorua (275,8 mg, hiéu suét 72%) dudi dang chét rin mau

tréng.
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HPLC/MS R: = 5,09 phut, m/z 421,3 (M+H"); két qua phan tich dugc tinh toan
cho C20H22FsN2O HCI: C 52,58, H 5,07, N 6,13, Cl 7,76; phat hién: C 52,55, H 4,84,
N 6,08, C1 7,89.

Vidu 58: 4-(tert-Butyl)-2-((tert-butyl(xyclohexylmetyl)amino)metyl)-6-(6-
(triflorometyl)pyridin-3-yl)phenol hydroclorua

FF "
NS
N HCl

B& sung timg giot dung dich chira xyclohexylmagie clorua 2,0M trong dietyl
ete (0,41 mL, 0,82 mmol) vao dung dich chira 3,6-di-ters-butyl-8-(6-
(triflorometyl)pyridin-3-yl)-3,4-dihydro-2 H-benzo[e][1,3]Joxazin (Vi du 75) (250 mg,
0,63 mmol) trong THF (10 mL) trong argon. Hén hop phan ung dugc khudy & nhiét d6
phong trong 16 gid, va sau d6 duoc phén 16p gifta etyl axetat va dung dich nude natri
bicacbonat bdo hoa. Pha hitu co duoc tach riéng, 1am khd (Na2SOs), loc va san phim
thd duoc tinh ché st dung sc ky nhanh trén silica, rira giai bang gradient dung moi tir
0 dén 100% etyl axetat trong cdc hexan. San phim nay dugc hoa tan trong dung dich
axit clohydric 1,25M trong etanol (5 mL, 6,3 mmol), hdn hop nay dugc khudy trong
30 phiit, sau d6 c6 dudi ap suit giam va san phém nay dugc nghién véi hexan d tao ra
4-(tert-butyl)-2-((tert-butyl(xyclohexylmetyl)amino)metyl)-6-(6-
(triflorometyl)pyridin-3-yl)phenol hydroclorua (162 mg, hi¢u suat 50%) dudi dang
chét rdn mau tring,

HPLC/MS R, = 7,2 phiit, m/z 477,5 (M+H"). "H NMR (400 MHz, DMSO-ds) 5
9,56 (bs, 1H), 8,97 (bs, 1H), 8,84 (s, 1H), 8,15 (d, /= 8,2 Hz, 1H), 8,00 (d, /= 8,2 Hz,
1H), 7,94 (bs, 1H), 7,44 (bs, 1H), 4,51-4,36 (m, 2H), 3,18-3,08 (m, 1H), 2,83-2,72 (m,
1H), 2,11 (d, J = 9,2 Hz, 1H), 1,58-1,22 (m, 4H), 1,52 (s, 9H), 1,33 (s, 9H), va 0,94-
0,46 (m, 6H).

Vidu 59: 4-(tert-Butyl)-2-(((5-(dietylamino)pentan-2-yl)amino)metyl)-6-(6-
(triflorometyl)pyridin-3-yl)phenol dihydroclorua
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4-Amino-1-dietylaminopentan (0,45 mL, 2,32 mmol) dugc bd sung vao dung
dich chtra 5-(tert-butyl)-2-hydroxy-3-(6-(triflorometyl)pyridin-3-yl)benzaldehyt (thu
duoc tir Vi du 47, Budce 1) (0,5 g, 1,55 mmol) trong metanol (5 mL) va hén hop phan
tmg dugc khudy & nhiét d6 phong trong nito trong 7,75 gid. Sau d6 natri borohydrua
(234 mg, 6,19 mmol) duoc bd sung vao va hdn hop phan tmg dwoc khudy & nhiét do
phong trong 1,5 gio. Phan ting nay dugc dap tit bang cach bd sung dung dich nudc
amoni clorua bdo hoa (5 mL), hdn hop nay dugc khudy manh trong 10 phut, sau d6
duogc phan 16p gifta etyl axetat (60 mL) va dung dich nudc amoni clorua bdo hoa (60
mL). Pha hitu co duoc tach riéng, rira bang nude (60 mL) va nude mudi bio hoa (60
mL), lam khé (MgSO4), loc va c6 dudi 4p sudt giam dé tao ra siro mau vang. San
phim nay duoc tinh ché bing cach st dung sic ky nhanh trén silica, rira giai bing
gradient dung moéi tir 0 dén 10% metanol (chtra dung dich nuéc amoni hydroxit 1%)
trong diclorometan dé tao ra san pham dudi dang siro mau vang (0,662 g, hiéu suét
92%). San phdm nay dugc hoa tan trong etanol tuyét ddi (30 mL), axit clohydric
1,25M trong etanol (6,82 mL, 8,53 mmol) dugc bd sung vao, hén hop nay duoc dé yén
trong 20 phut, sau d6 duoc c¢6 dudi 4p sut giam dé tao ra siro mau vang ma bi két tinh
mdt phan. San phim nay duoc hoa tan trong etanol (8 mL), dietyl ete (40 mL) duoc bd
sung i tir vao va huyén phi thu duoc dwoc khudy manh qua dém, sau d6 loc dé thu
duoc 4-(tert-butyl)-2-(((5-(dietylamino)pentan-2-yl)amino)metyl)-6-(6-(trifloro
metyl)pyridin-3-yl)phenol dihydroclorua (0,722 g, hiéu suit 87%) dudi dang chét
rdn mau tréng.

HPLC/MS R; = 1,81 phut, m/z 466,5 (M+H"); két qua phén tich dugc tinh toan
cho CoeH3gF3N3O 2HCL: C 57,99, H 7,49, N 7,80, Cl 13,17; phat hién: C 58,02, H
7,64, N 7,68, Cl 13,13.

Vidu 60: 4-(tert-Butyl)-2-(((3-(tert-butylamino)propyl)amino)metyl)-6-(6-
(triflorometyl)pyridin-3-yl)phenol dihydroclorua
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4-(tert-Butyl)-2-(((3-(tert-butylamino)propyl)amino)metyl)-6-(6-(trifloro
metyl)pyridin-3-yl)phenol dihydroclorua duoc diéu ché dudi dang chét rin mau
trang bang cach st dung cung quy trinh nhu dugc mo ta trong Vi du 59, thay 4-amino-
1-dietylaminopentan bang 3-fert-butylaminopropylamin.

HPLC/MS R; = 1,53 phut, m/z 438,5 (M+H"); két qua phén tich dugc tinh todn
cho C24H34F3N30 2HCIL: C 56,47, H 7,11, N 8,23, CI 13,89; phat hién: C 56,08, H
7,14, N 8,05, CI 14,03.

Vidu 61: 4-(tert-Butyl)-2-(((3-(dietylamino)propyl)amino)metyl)-6-(6-
(triflorometyl)pyridin-3-yl)phenol dihydroclorua

Fh .
FONY o
NS
ﬁ/\/\"(\ 2HCI

4-(tert-Butyl)-2-(((3-(dietylamino)propyl)amino)metyl)-6-(6-
(triflorometyl)pyridin-3-yl)phenol dihydroclorua duogc diéu ché dudi dang chét ran
mau tréng biang cach sir dung éung quy trinh nhu dugc md ta trong Vi du 59, thay 4-
amino-1-dietylaminopentan bang N,N-dietyl-1,3-diaminopropan.

HPLC/MS R¢= 2,56 phut, m/z 438,5 (M+H"); két qua phén tich dugc tinh toan
cho C2H34F3N30 2HCI: C 56,47, H 7,11, N 8,23, Cl 13,89; phat hién: C 56,46, H
6,99, N 8,21, C1 14,01.

Vi du 62: 2-(((3-Aminopropyl)amino)metyl)-4-(tert-butyl)-6-(6-
(triflorometyl)pyridin-3-yl)phenol dihydroclorua

N
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Budce 1: tert-Butyl (3-((5-(tert-butyl)-2-hydroxy-3-(6-(triflorometyl)pyridin-
3-yl)benzyl)amino)propyl)carbamat

tert-Butyl N-(3-aminopropyl)carbamat (0,404 g, 2,32 mmol) duoc bd sung vao
dung dich chua 5-(fert-butyl)-2-hydroxy-3-(6-(triflorometyl)pyridin-3-yl)benzaldehyt
(thu duoc tir Vi du 47, Buée 1) (0,5 g, 1,55 mmol) trong metanol (5 mL) va hdn hop
phan tmg duge khudy & nhiét d6 phong trong nito trong 4 gid. Natri borohydrua (234
mg, 6,19 mmol) sau d6 dwoc bd sung vao va hdn hop phan tmg dugc khudy & nhiét do
phong trong 2,5 gid. Phan tng nay dugc dap tit bang cach bd sung dung dich nuéc
amoni clorua bdo hoa (5 mL), hdn hop nay duoc khudy manh trong 10 phut, sau d6
duogc phan 16p gifra etyl axetat (80 mL) va dung dich nuéc amoni clorua bdo hoa (80
mL). Pha hitu co duoc tach riéng, rira bang nudce (80 mL) va nudc mudi bio hoa (80
mL), 1am khé (MgSOs), loc va c6 dudi ap sudt giam dé tao ra siro mau vang. San
phdm nay duoc tinh ché bang cach s dung sic ky nhanh trén silica, rira giai bang
gradient dung mdi tir 0 dén 6% metanol (chira dung dich nuéc amoni hydroxit 1%)
trong diclorometan d& tao ra tert-butyl (3-((5-(fert-butyl)-2-hydroxy-3-(6-
(triflorometyl)pyridin-3-yl)benzyl)amino)propyl)carbamat (0,755 g, hiéu suat
100%) dudi dang siro mau vang.

HPLC/MS R; = 5,08 phut, m/z 482,5 (M+H").

Budc 2: 2-(((3-Aminopropyl)amino)metyl)-4-(fert-butyl)-6-(6-
(triflorometyl)pyridin-3-yl)phenol dihydroclorua

Axit clohydric 4,0M trong dioxan (1,96 mL, 7,84 mmol) dugc bd sung vao
dung dich chtra tert-butyl (3-((5-(tert-butyl)-2-hydroxy-3-(6-(triflorometyl)pyridin-3-
yl)benzyl)amino)propyl)carbamat (0,755 g, 1,57 mmol) trong dioxan (30 mL) va hén
hop phan tng duogc khudy & nhiét do phong trong nito trong 2 gid va sau d6 trong 1
gitr & 60°C. Hdn hop phan tng da duoc 1am ngudi duge ¢d dudi &p suét giam détaora
siro mau vang. San phim thé duoc hoa tan trong etyl axetat (80 mL), rira bing dung
dich nudc natri hydro cacbonat bdo hoa (80 mL), nuéc (80 mL) va nudce mudi bdo hoa
(80 mL), lam khd (MgSO4), loc va ¢ dudi 4p suét giam dé tao ra siro mau nau. San
phdm nay dugc tinh ché bing cach sir dung sic ky nhanh trén silica, rira giai bang
gradient dung méi tir 0 dén 10% metanol (chra dung dich nuéc amoni hydroxit 1%)
trong diclorometan dé tao ra san phim dudi dang siro mau vang (0,46 g, hiéu suét

77%). San phdm nay duoc hoa tan trong etanol tuyét dbi (25 mL), axit clohydric
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1,25M trong etanol (5,8 mL, 7,24 mmol) dugc bd sung vao, hdn hop nay dugc dé yén
trong 20 phut sau d6 c6 dudi 4p sudt giam dé tao ra siro mau vang. San pham nay duogc
hoa tan trong etanol (2 mL), dietyl ete (40 mL) duoc bd sung tir tir vao va huyén phu
thu duoc duoc khuéy manh qua dém, sau d6 loc dé thu duge 2-(((3-
aminopropyl)amino)metyl)-4-(fer-butyl)-6-(6-(triflorometyl)pyridin-3-yl)phenol
dihydroclorua (0,436 g, hidu suit 62%) dudi dang chét rin mau tring.

HPLC/MS R; = 0,98 phat, m/z 382,4 (M+H"); két qua phén tich dugc tinh toan
cho C20H26F3N30 2HCI: C 52,87, H 6,21, N 9,25, C1 15,61; phat hién: C 52,88, H
6,17, N 9,01, C1 15,87.

Vidu 63: 4-(tert-Butyl)-2-(((2-(dietylamino)etyl)amino)metyl)-6-(6-
(triflorometyl)pyridin-3-yl)phenol dihydroclorua

Natri triaxetoxy borohydrua (590 mg, 2,79 mmol) dugc bd sung vao dung dich
chira N,N-dietyletylendiamin (0,37 mL, 2,63 mmol) va 5-(tert-butyl)-2-hydroxy-3-(6-
(triflorometyl)pyridin-3-yl)benzaldehyt (Vi du 47, Budc 1) (0,50 g, 1,55 mmol) trong
tetrahydrofuran (15 mL) va hdn hgp phan ung dugce khudy & nhiét d6 phong trong nito
trong 16 gid. Qué trinh didn ra phan tmg nay dugc theo dai bing LC/MS va cho thiy
c4 san pham va nguyén liéu ban du. Xir Iy mot phan phan wéc clia hdn hop phan tng
bing natri borohydrua va LC/MS chi cho thdy mét san pham. Do d6, dung méi phin
ung duogc loai bo trong ap sudt giam va cin dugc tdi hoa tan trong metanol (15 mL) va
natri borohydrua (286 mg, 7,74 mmol) dugc bd sung vao. Hon hop phan {mg duoc
khudy & nhiét 46 phong trong 10 phut va sau d6, dung dich nudc amoni clorua bdo hoa
(1,0 mL) duoc bd sung vao. Hon hop phan tmg duoc phan 16p gitta dung dich nudc
amoni clorua bdo hoa va etyl axetat. Pha hitu co dugc tach riéng, lam khd (Na2SOs),
loc va dung mdi duge loai bo trong ap suit giam. Can duoc tinh ché bang cach su
dung sic ky nhanh trén silica, rira giai bing gradient dung méi tir 0 d&én 100% (1%
amoni hydroxit, 10% metanol, 89% metylen clorua) trong metylen clorua. San phim

nay dugc hoa tan trong dung dich axit clohydric 1,25M trong etanol (5 mL, 6,3 mmol),
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hdn hop nay duge khudy trong 30 phut, sau d6 c6 dudi ap suat giam. San pham nay
dugc  nghién  voi  dietyl ete dé tao ra  4-(tert-butyl)-2-(((2-
(dietylamino)etyl)amino)metyl)-6-(6-(triflorometyl)pyridin-3-yl)phenol
dihydroclorua (190 mg, hiéu sudt 25%) dudi dang chit rdn mau tréng.

HPLC/MS R;= 3,5 phut, m/z 424,4 (M+H"); két qua phén tich duoc tinh ton
cho C23H32F3N30-2HCI: C 55,65, H 6,90, N 8,46, Cl1 14,28; phat hién: C 55,81, H
6,84, N 8,47, Cl 14,45. "H NMR (400 MHz, DMSO-d¢) 6 10,97 (bs, 1H), 9,70 (bs,
2H), 9,38 (bs, 1H), 8,91 (s, 1H), 8,21 (d, /= 8,2 Hz, 1H), 7,98 (d, /= 8,2 Hz, 1H),
7,70 (d, J= 2,5 Hz, 1H), 7,41 (d, J = 2,5 Hz, 1H), 4,30 (s, 2H), 3,59-3,45 (m, 4H),
3,20 (q, J= 6,7 Hz, 4H), 1,31 (s, 9H) va 1,27 (t, J = 1,27 Hz, 6H).

Vi du 64: 2-(Aminometyl)-4-(tert-butyl)-6-(6-(triflorometyl)pyridin-3-
yl)phenol hydroclorua

NH2  he

Budc 1: 5-(tert-Butyl)-2-hydroxy-3-(6-(triflorometyl)pyridin-3-
yl)benzaldehyt oxim

Theo quy trinh dd dugc cAp patent ctia C. G. Luca (US 20050137168),
hydroxylamin hydroclorua (355 mg, 5,11 mmol) dugc bd sung vao dung dich chira 5-
(tert-butyl)-2-hydroxy-3-(6-(triflorometyl)pyridin-3-yl)benzaldehyt (thu duoc tir Vi du
47, Buée 1) (1,5 g, 4,64 mmol) va natri axetat (419 mg, 5,11 mmol) trong etanol (15
mL). Phan ng ndy dugc khudy & nhiét do phong trong 16 gio. Hén hop nay duoc
phan 1ép gilta nudc va etyl axetat va pha hitu co duoc tach riéng, lam kho (NaxSOa),
loc va dung mdi duoc loai bé dudi 4p sudt giam. Can duge tinh ché sir dung sic ky
nhanh trén silica, rira giai bing gradient dung mdi tir 0 dén 100% etyl axetat trong cac
hexan d tao ra  5-(tert-butyl)-2-hydroxy-3-(6-(triflorometyl)pyridin-3-
yl)benzaldehyt oxim (1,3 g, hi€u sut 83%).

HPLC/MS R = 7,2 phit, m/z 339,2 (M+H"); két qua phéan tich dugc tinh toan
cho Ci7Hi7F3N20: C 60,35, H 5,06, N 8,28: phat hién: C 60,07, H 4,86, N 8,06. 'H
NMR (500 MHz, DMSO-d¢) & 11,68 (s, 1H), 10,72 (s, 1H), 8,97 (d, /= 2,1 Hz, 1H),
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8,50 (s, 1H), 8,27 (dd, /= 8,2, 2,1 Hz, 1H), 7,97 (d, /= 8,2 Hz, 1H), 7,57 (d, J= 2,4
Hz, 1H), 7,44 (d, /= 2,4 Hz, 1H), va 1,31 (s, 9H).

Budc 2: 2-(Aminometyl)-4-(tert-butyl)-6-(6-(triflorometyl)pyridin-3-
yl)phenol hydroclorua

Theo quy trinh da dugc cdp patent ciia C. G. Luca (US 20050137168), kém

(1,9 g, 29,3 mmol) duoc bd sung vao dung dich di khudy cta S-(fert-butyl)-2-
hydroxy-3-(6-(triflorometyl)pyridin-3-yl)benzaldehyt oxim (1,1 g, 3,25 mmol) trong
axit axetic (10 mL) & 65°C. Sau 1 gio, phan ing ndy duoc lam ngudi, loc va banh kém
duoc rua béng axit axetic (5 mL). Dich loc dugc cd dudi ap suit giam va cédn dugc hép
thu trong dung dich nuéc HCl IN va dung mdi lai dugc loai bd dudi ap sudt gidm.
Hbn hop nay, sau d6 dugc lam kho bing cach dong sbi véi etanol (10 mL), va toluen
(2 x 10 mL), va cudi cling, cin duoc nghién véi ete trong d6 né tan it luc ban dau dé
tao ra 2-(aminometyl)-4-(tert-butyl)-6-(6-(triflorometyl)pyridin-3-yl)phenol
hydroclorua (416 mg, hiéu suit 35%).

HPLC/MS R; = 3,4 phut, m/z 325,2 (M+H"); 'TH NMR (500 MHz, DMSO-ds) &
9,29 (s, 1H), 8,88 (d, J = 1,7 Hz, 1H), 8,29 (bs, 3H), 8,18 (dd, J = 8,0, 1,7 Hz, 1H),
7,98 (d, J= 8,0 Hz, 1H), 7,55 (d, J=2,4 Hz, 1H), 7,36 (d, /= 2,4 Hz, IH), 4,10(d,J=
5,0 Hz, 2H), va 1,31 (s, 9H).

Vidu 65: 2-(((1-Aminopropan-2-yl)amino)metyl)-4-(fert-butyl)-6-(6-
(triflorometyl)pyridin-3-yl)phenol dihydroclorua

N

F z | OH
H

2HCI

Bazo tu do cua 2-(aminometyl)-4-(tert-butyl)-6-(6-(triflorometyl)pyridin-3-
yl)phenol hydroclorua (Vi du 64), duoc diéu ché bang cach phan 16p mudi hydroclorua
(560 mg, 1,55 mmol) giita etyl axetat va dung dich nudce natri bicacbonat béo hoa. Pha
hitu co dugc tach riéng, lam kho (NaSOs4), loc va dung moi duoc loai bo dudi ap sudt
giam. Cin duogc tdi hoa tan trong dung dich cua terr-butyl (2-oxopropyl)carbamat
trong etanol (5 mL) va khudy trong ba ngay. Natri borohydrua (290 mg, 7,75 mmol)
duoc bd sung ting phin vao va hdn hop phan ing duge khudy & nhiét d6 phong trong
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mot gid. Phan tmg nay duoc dap tit bang dung dich nudc amoni clorua bdo hoa (1
mL) va hdn hop phan tng dugce phan 16p giita etyl axetat va dung dich nuéc natri
bicacbonat bdo hoa. Pha hitu co dugc tach riéng, lam khé (NaSOs), loc va dung moi
duoc loai bd dudi ap sut giam. Can dugc tinh ché béng cach st dung sic ky nhanh
trén silica, rira giai bing gradient dung méi tir 0-100% etyl axetat trong cac hexan dé
tao ra tert-butyl (2-((5-(tert-butyl)-2-hydroxy-3-(6-(triflorometyl)pyridin-3-
yl)benzyl)amino)propyl)carbamat (500 mg, hiéu sudt 67%) dudi dang chét rin mau
tring. Carbamat nay (500 mg, 1,04 mmol) duoc hoa tan trong metylen clorua (20 mL)
va axit trifloroaxetic (10 mL) dwoc bd sung vao va phan tmg nay dugc khudy trong 16
gid. Dung mdi dugc loai bd dudi ap suit giam, cin duoc tao hdn hop déng s6i hai 1an
véi toluen (20 mL) va sau d6, tdi hoa tan trong hdn hop theo ty 18 1:1 cia metylen
clorua va axit triflo axetic (40 mL) va duoc khudy & nhiét d6 phong trong bdn gio.
Dung méi duogc loai bd trong ap sudt giam, cin duogc tao hdn hop déng s6i hai lan voi
toluen (20 mL) va cén nay duoc phan lop gitta etyl axetat va dung dich nudc natri
bicacbonat bdo hoa. Pha hitu co dugc tach riéng, lam khdé (NaxSO4), loc va dung moi
duoc loai bd dudi ap sudt giam. Cin duoc tinh ché béng céch st dung sic ky nhanh
trén silica, rira giai bang gradient dung méi tir 0 dén 100% cua dung dich (89%
metylen clorua, 10% metanol va 1% amoni hydroxit) trong metylen clorua. Can da
tinh ché duogc hoa tan trong dung dich axit clohydric 1,25M trong etanol, dung dich
nay dugc dé yén trong 10 phut va sau d6, dung moi dugc loai bo dudi ap sudt giam va
can duoc nghién véi dietyl ete dé tao ra 2-(((1-aminopropan-2-yl)amino)metyl)-4-
(fert-butyl)-6-(6-(triflorometyl)pyridin-3-yl)phenol dihydroclorua (150 mg, hi¢u
sudt 32%) dudi dang chit rdn mau tring.

HPLC/MS R;= 0,9 phit, m/z 382,4 (M+H"); '"H NMR (500 MHz, DMSO-d¢) &
9,53 (bs, 2H), 9,35 (s, 1H), 8,90 (d, /=1,9 Hz 1H), 8,43 (bs, 3H), 8,20 (dd, /= 8,1,
1,9 Hz, 1H), 7,99 (d, , J= 8,1 Hz, 1H), 7,73 (d, /= 2,6 Hz, 1H) 7,40 (d, /= 2,6 Hz,
1H), 4,36-4,22 (m, 2H), 3,68-3,58 (m, 1H), 3,40-3,30 (m, 1H), 3,20-3,09 (m, 1H), 1,45
(d, J=6,7 Hz, 3H), va 1,31 (s, 9H).

Vidu 66: 3-((fert-Butylamino)metyl)-4'-floro-5-(6-(triflorometyl)pyridin-3-
yl)-[1,1'-biphenyl]-4-0l hydroclorua
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Budce 1: 3-bromo-4'-floro-[1,1'-biphenyl]-4-o0l

Dung dich chura brom (4,57 g, 28,59 mmol) trong diclorometan (20 mL) duoc
bd sung timg giot vao dung dich chita 4-floro-4’-hydroxybiphenyl [mua tir TCI] (5,38
g, 28,59 mmol) trong diclorometan (100 mL) va axetonitril (20 mL) va hdn hop phan
tmg dugc khudy ¢ nhiét d6 phong trong nito trong 18 gid. Hn hop phan tmg nay duogc
rira bang dung dich nudc natri hydro cacbonat bio hoa (200 mL) chira dung dich nuéc
natri thiosulfat 10% (20 mL), nudc (200 mL) va nudc mudi bdo hoa (200 mL), lam
kho (MgSOs), loc va ¢b trong chan khong dé tao ra san pham thd 3-bromo-4'-floro-
[1,1'-biphenyl]-4-ol (9,0 g) dudi dang chét rin mau nau.

HPLC/MS R¢ = 5,84 phut, m/z 265,1 va 267,1 (M-H").

Budc 2: 8-bromo-3-(tert-butyl)-6-(4-florophenyl)-3,4-dihydro-2H-
benzo[e][1,3]oxazin

Hon hop ctia paraformaldehyt (4,29 g, 0,143 mol) va tert-butylamin (15,1 mL,
0,143 mol) trong isopropanol (40 mL) duoc khudy & 80°C trong nito trong 1 gid. Dung
dich chtra 3-bromo-4'-floro-[1,1'-biphenyl]-4-ol (~28,59 mmol) trong isopropanol (10
mL) sau d6 dugc bd sung vao va hdn hop phan tmg duoc khudy & 80°C trong 3 ngay.
Hdn hop phan tng duoc dé ngudi xudng nhiét 6 phong, huyén phi dic mau cam thu
duge dugc pha lodng bang isopropanol (50 mL), khudy trong 2 gid, sau d6 loc dé tao
ra chit rdn min mau vang (6,52 g). Metanol (100 mL) duoc bd sung vao va huyén phu
thu duoc duoc khuéy manh qua dém, sau doé loc dé tao ra 8-bromo-3-(tert-butyl)-6-
(4-florophenyl)-3,4-dihydro-2H-benzo[e][1,3]oxazin (5,35 g, hidu suit 51%) dudi
dang chét ran mau kem.

HPLC/MS R; = 1,86 phut, m/z 352,2 va 354,2 (M+H" ctia san phém da duoc
thay phan).

Budce 3: 3-(tert-Butyl)-6-(4-florophenyl)-8-(6-(triflorometyl)pyridin-3-yl)-
3,4-dihydro-2H-benzo[e][1,3]oxazin
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Hon hop ctia 8-bromo-3-(tert-butyl)-6-(4-florophenyl)-3,4-dihydro-2 H-
benzo[e][1,3]oxazin (2,0 g, 5,49 mmol), axit 2-(triflorometyl)pyridin-5-boronic [mua
tir Frontier Scientific] (1,26 g, 6,59 mmol) va kali cacbonat (1,52 g, 10,98 mmol) trong
dimetoxyetan (15 mL) va nuéc (5 mL) duogc suc khi nito trong 20 phut,
Tetrakis(triphenylphosphin)paladi(0) (317,2 mg, 0,275 mmol) duoc bd sung vao va
hdn hop phan tmg dugc gia nhiét & 80°C trong lo kin trong 17 gid. Hn hop phan {mg
da duoc lam ngudi dugc phéan 16p giita etyl axetat (80 mL) va dung dich nudc natri
hydroxit 1,0M (80 mL), pha hitu co duogc tach riéng, rira bang nudc (80 mL) va nudc
mubi bdo hoa (80 mL), lam kho (MgSOq), loc va cb dudi 4p suét giam dé tao ra siro
mau cam. San pham tho duge tinh ché bang sic ky trén silica, rira giai bang gradient
dung méi tir 0 dén 8% metanol (chra dung dich nudc amoni hydroxit 1%) trong
diclorometan dé tao ra 3-(tert-butyl)-6-(4-florophenyl)-8-(6-(triflorometyl)pyridin-
3-yl)-3,4-dihydro-2H-benzo[e][1,3]oxazin (0,773 g, hidu suit 37%) dudi dang siro
khéng mau.

HPLC/MS R; = 4,37 phut, m/z 419,4 (M+H" ctia san phdm d4 dwoc thay phan).

Budc 4: 3-((tert-Butylamino)metyl)-4'-floro-5-(6-(triflorometyl)pyridin-3-
yl)-[1,1'-biphenyl]-4-0l hydroclorua

Dung dich chira 3-(tert-butyl)-6-(4-florophenyl)-8-(6-(triflorometyl)pyridin-3-
yl)-3,4-dihydro-2 H-benzo[e][1,3]oxazin (0,773 g, 1,796 mmol) trong etanol (80 mL)
va dung dich nuéc axit clohydric 1,0M (40 mL) dugc khudy & nhiét d6 phong trong 6
ngdy. HOn hop phan ting nay dugc cb dudi 4p sudt giam dé loai bo etanol va huyén
phu chtra nudc thu duge dugce phan 16p gifia etyl axetat (100 mL) va dung dich nudc
natri hydro cacbonat bdo hoa (100 mL). Pha hitu co duoc tach riéng, rira bing nudc
(80 mL) va nudc mudi bdo hoa (80 mL), lam khd (MgSOs), loc va ¢b dudi ap sudt
giam dé thu duoc siro mau vang. San phdm nay duoc tinh ché bing cach sir dung séc
ky nhanh trén silica, rira giai bing gradient dung méi tir 0 dén 50% etyl axetat (chira
2% metanol) trong cac hexan dé tao ra san phdm dudi dang siro mau vang (0,599 g,
hiéu sudt 80%). San phdm nay dwoc hoa tan trong etanol tuyét di (50 mL), axit
clohydric 1,25M trong etanol (4,45 mL, 5,565 mmol) dugc bd sung vao, hdn hop nay
dugce dé yén trong 20 phut, sau d6 c¢6 dudi p sudt giam dé tao ra chat rin mau vang.
San pham nay dugc hoa tan trong etanol (10 mL), dietyl ete (20 mL) duoc b sung tir

tr vao va huyén phu thu dugc dugc khqu manh qua dém, sau do loc dé thu duoc 3-
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((tert-butylamino)metyl)-4'-floro-5-(6-(triflorometyl)pyridin-3-yl)-[1,1'-biphenyl]-
4-ol hydroclorua (0,5948 g, hiéu suit 73%) dudi dang chét rin mau tring.

HPLC/MS R; = 4,40 phit, m/z 419,5 (M+H"); két qué phén tich dugc tinh toan
cho C23H22FsN20 HCL: C 60,73, H 5,10, N 6,16, Cl 7,79; phat hién: C 60,62, H 4,95,
N 6,03, Cl 7,84.

Vidu 67: 3-((tert-Butylamino)metyl)-3'-floro-5-(6-(triflorometyl)pyridin-3-
yD)-[1,1'-biphenyl]-4-0l hydroclorua

HCI

L,

Budce 1: 3-bromo-3'-floro-[1,1'-biphenyl]-4-ol

Dung dich chira brom (887 mg, 5,55 mmol) trong diclorometan (10 mL) dugc
bd sung timg giot vao dung dich chita 4-(3-florophenyl)phenol [mua tir Combi-Blocks]
(1,044 g, 5,55 mmol) trong diclorometan (10 mL) va acetonitril (5 mL) & 0°C trong
nito. Sau d6 hdn hop phan tmg nay duoc khudy & 0°C dén nhiét 6 phong trong 17 gio.
Hon hop phén tmg duge phén 16p giita etyl axetat (100 mL) va dung dich nuGc natri
hydro cacbonat bdo hoa (100 mL) chita dung dich nudc natri thiosulfat 10% (10 mL).
Pha hitu co duoc tach riéng, rira bang nudc (100 mL) va nudc mudi bio hoa (100 mL),
lam khd (MgSOs), loc va ¢ dudi ap sudt giam dé tao ra ddu mau cam. San phdm thd
duoc tinh ché bing sic ky trén silica, rira giai bang gradient dung mdi tir 0 dén 15%
etyl axetat (chuira 2% metanol) trong céc hexan dé tao ra 3-bromo-3'-floro-[1,1'-
biphenyl]-4-ol (1,56 g, dinh luong) dudi dang diu khong mau.

HPLC/MS R: = 5,85 phut, m/z 265,0 va 267,0 (M-H)".

Bud6c 2: 3-bromo-3'-floro-4-((2-metoxyetoxy)metoxy)-1,1'-biphenyl

2-Metoxyetoxymetylclorua (0,67 mL, 5,83 mmol) dugc bd sung timg giot vao
dung dich chra 3-bromo-3'-floro-[1,1'-biphenyl]-4-0l  (~5,55 mmol) va
diisopropyletylamin (1,93 mL, 11,1 mmol) trong diclorometan kh6 (20 mL) & nhiét
phong trong nito. Hon hop phan tmg duge khudy ¢ nhiét d6 phong trong nito trong 3
ngay, dung dich nudc natri hydroxit 1,0M (20 mL) duoc bb sung vao va hdn hop hai
pha nay duoc khudy manh trong 20 phitt. Hon hgp phan tmg duoc phan 16p gifta etyl
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axetat (100 mL) va dung dich nudc natri hydroxit 1,0M (100 mL), pha hitu co dugc
tach riéng, rira bang nudc (75 mL) va nude mudi bdo hoa (75 mL), lam kho (MgSOs),
loc va c6 dudi ap sudt giam dé tao ra ddu méau vang. San pham thd dugce tinh ché bang
sic ky trén silica, rira giai bing gradient dung méi tir 0 dén 10% etyl axetat (chira 2%
metanol) trong cic hexan dé tao ra 3-bromo-3'-floro-4-((2-metoxyetoxy)metoxy)-
1,1'-biphenyl (1,57 g, hiéu suit 80%) dudi dang diu khong mau.

HPLC/MS R; = 6,95 min.

Budc 3: 5-(3'-floro-4-((2-metoxyetoxy)metoxy)-[1,1'-biphenyl]-3-yl)-2-
(triflorometyl)pyridin

Hdn hop clia 3-bromo-3'-floro-4-((2-metoxyetoxy)metoxy)-1,1'-biphenyl (1,56
g, 4,39 mmol), axit 2-(triflorometyl)pyridin-5-boronic [mua tir Frontier Scientific]
(1,09 g, 5,709 mmol) va kali cacbonat (0,91 g, 6,59 mmol) trong dimetoxyetan (15
mL) va nuéc (5 mL) dugc suc khi nito trong 20 phut.
Tetrakis(triphenylphosphin)paladi(0) (253,8 mg, 0,22 mmol) duoc bd sung vao va hdn
hop phan tmg duoc gia nhiét & 80°C trong lo kin trong 2 ngay. Hon hop phan tmg da
duoc lam ngudi duoc phan lép gifta etyl axetat (80 mL) va dung dich nudc natri
hydroxit 1,0M (80 mL), pha hitu co duoc tach riéng, rira bang nuéc (80 mL) va nudc
mudi bdo hoa (80 mL), 1am kho (MgSO4), loc va c6 dudi 4p sudt giam dé tao ra siro
mau vang. San phim thé duoc tinh ché bing sic ky trén silica, rira giai bing gradient
dung méi tir 0 &n 20% etyl axetat (chita 2% metanol) trong céc hexan dé tao ra 5-(3'-
floro-4-((2-metoxyetoxy)metoxy)-[1,1'-biphenyl]-3-yl)-2-(triflorometyl)pyridin
(1,62 g, hiéu suét 88%) dudi dang siro mau vang.

HPLC/MS R; = 7,40 phut, m/z 422,2 (M+H").

Budc 4: 3'-floro-3-(6-(triflorometyl)pyridin-3-yl)-[1,1'-biphenyl]-4-ol

Dung dich chtra 5-(3'-floro-4-((2-metoxyetoxy)metoxy)-[1,1'-biphenyl]-3-yl)-2-
(triflorometyl)pyridin (1,61 g, 3,82 mmol) trong metanol (100 mL) va dung dich nuédc
axit clohydric 1,0M (50 mL) duoc khudy & 60°C trong 2 ngay. HOn hop phan ting da
duoc 1am ngudi duge o dudi 4p sudt giam dé loai bd metanol, va huyén phi chira
nude thu duge duge phéan 16p gitta etyl axetat (100 mL) va dung dich nu¢c natri hydro
cacbonat bdo hoa (100 mL). Pha hitu co dugc tach riéng, rira bing nudc (75 mL) va
nuéc mudi béo hoa (75 mL), lam kho (MgSO4), loc va c6 dudi ap suat giam dé tao ra

chat ran mau kem. San pham thd dugc tinh ché bang sac ky trén silica, rira gidi bang
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gradient dung mai tir 0 dén 50% etyl axetat (chtta 2% metanol) trong céc hexan dé tao
ra 3'-floro-3-(6-(triflorometyl)pyridin-3-yl)-[1,1'-biphenyl]-4-0l (1,04 g, hiéu sut
81%) dudi dang tinh thé rin mau tring.

HPLC/MS R:= 6,55 phut, m/z 334,2 (M+H").

Budc 5: 3-((fert-Butylamino)metyl)-3'-floro-5-(6-(triflorometyl)pyridin-3-
yl)-[1,1'-biphenyl]|-4-0]l hydroclorua

Hon hop cua paraformaldehyt (0,46 g, 15,30 mmol) va fert-butylamin (1,615
mL, 15,30 mmol) trong isopropanol (10 mL) duoc khudy & 80°C trong nito trong 1
gid. Dung dich chtra 3'-floro-3-(6-(triflorometyl)pyridin-3-yl)-[1,1'-biphenyl]-4-ol
(1,02 g, 3,06 mmol) trong isopropanol (20 mL) sau d6 dugc bd sung vao va hdn hop
phan mg dugc khudy & 80°C trong 2 ngay. Hon hop phan tng di duoc lam ngudi
duoc ¢b dudi ap sudt giam va cin duoc tao hdn hop ddng sbi voi isopropanol (30 mL)
dé tao ra siro mau vang. San phdm thd duge phan 16p gitta etyl axetat (80 mL) va dung
dich nuéc natri hydroxit 1,0M (100 mL), pha hitu co dugc tich riéng, rira bing nudc
(80 mL) va nuéc mudi bdo hoa (80 mL), lam kho (MgS04), loc va c¢b dudi ap suét
giam dé tao ra siro mau vang (1,55 g). San phdm thé 3,4-dihydro-2H-
benzo[e][1,3]oxazin (1,55 g) duoc hoa tan trong etanol (100 mL), dung dich nudc axit
clohydric 1,0M (50 mL) dugc bd sung véo va hdn hop phan tng dugc khudy & nhiét
d6 phong trong 7 ngay. Hon hop phan tmg nay dugc cb dudi ap sudt giam dé loai bo
etanol, huyén phi chita nuée thu duoc dugc phan 16p giita etyl axetat (80 mL) va dung
dich nudc natri hydro cacbonat bdo hoa (80 mL). Pha hitu co dugc tach riéng, rira
bang nude (80 mL) va nuéc mudi bao hoa (80 mL), lam khé (MgSOs), loc va c6 dudi
ap sudt giam d& tao ra chét rdn mau vang. San pham thd dugc tinh ché bang sic ky trén
silica, rira giai bing gradient dung méi tir 0 dén 40% etyl axetat (chtra 2% metanol)
trong céc hexan dé tao ra san phdm dudi dang chét rin mau kem (1,18 g, hiéu suét
92%). San phdm niy dugc hda tan trong etanol tuyét d6i (50 mL), axit clohydric

1,25M trong etanol (9,06 mL, 11,32 mmol) dugc bd sung vao, hdn hop nay duogc dé

| yén trong 20 phut sau d6 ¢6 dudi ap sudt giam dé tao ra bot mau vang. San phim nay
duoc hoa tan trong etanol (5 mL), dietyl ete (30 mL) dugc bd sung tir tlr vao va huyén
phu thu dugc dugc khudy manh qua dém sau d6 loc dé thu duoc 3-((tert-
butylamino)metyl)-3'-floro-5-(6-(triflorometyl)pyridin-3-yl)-[1,1'-biphenyl]-4-ol

hydroclorua (1,07 g, hiéu sut 77%) dudi dang chit rin mau trang.
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HPLC/MS R, = 5,86 phut, m/z 419,1 (M+H"); két qua phén tich duoc tinh toan
cho Ca3H22F4sN20 HCI: C 60,73, H 5,10, N 6,16, Cl 7,79; phat hién: C 60,95, H 4,96,
N6,11,Cl17,91.

Vidu 68: 2-((fert-Butylamino)metyl)-4-floro-6-(6-(triflorometyl)pyridin-3-
yl)phenol hydroclorua

F z OH
g ”k
HCI
F

Budc 1: 2-bromo-4-floro-1-((2-metoxyetoxy)metoxy)benzen duoc diéu ché
dudi dang dau khong mau bang cach sir dung cliing quy trinh nhw dwoc mé ta trong Vi
du 67, Budc 2, thay 3-bromo-3'-floro-[1,1'-biphenyl]-4-o0l bing 2-bromo-4-florophenol
[mua tir Combi-Blocks].

HPLC/MS R¢ = 5,27 phut.

Buée 2:  5-(5-floro-2-((2-metoxyetoxy)metoxy)phenyl)-2-(triflorometyl)
pyridin dugc diéu ché dudi dang dau khéng mau sir dung cing quy trinh nhu duge mo
ta trong Vi du 67, Budce 3, thay 3-bromo-3'-floro-4-((2-metoxyetoxy)metoxy)-1,1'-
biphenyl bang 2-bromo-4-floro-1-((2-metoxyetoxy)metoxy)benzen.

HPLC/MS R; = 6,02 phut, m/z 346,3 (M+H™).

Budc 3: 4-floro-2-(6-(triflorometyl)pyridin-3-yl)phenol dugc diéu ché dudi
dang tinh thé rin mau tring bang cach sir dung ciing quy trinh nhu duoc md ta trong
Vi du 67, Budce 4, thay 5-(3'-floro-4-((2-metoxyetoxy)metoxy)-[1,1'-biphenyl]-3-yl)-2-
(triflorometyl)pyridin béang 5-(5-floro-2-((2-metoxyetoxy)metoxy)phenyl)-2-
(triflorometyl)pyridin.

HPLC/MS R = 5,19 phit, m/z 258,1 (M+H").

Bude 4:  2-((tert-Butylamino)metyl)-4-floro-6-(6-(triflorometyl)pyridin-3-
yl)phenol hydroclorua duogc didu ché dusi dang chat rdn mau tring st dung cling quy
trinh nhu dugc md ta trong Vi du 67, Budce 5, thay 3'-floro-3-(6-(triflorometyl)pyridin-
3-yD)-[1,1'-biphenyl]-4-ol biang 4-floro-2-(6-(triflorometyl)pyridin-3-yl)phenol.

HPLC/MS R; = 2,03 phut, m/z 343,1 (M+H"); két qué phén tich dugc tinh toan
cho Cy7Hi8F4sN20 HCI: C 53,90, H 5,06, N 7,40, Cl1 9,36; phat hién: C 53,87, H 5,29,
N 7,11, C19,28.
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Vidu 69: 2-((tert-Butylamino)metyl)-4-cloro-6-(6-(triflorometyl)pyridin-3-
yl)phenol hydroclorua

F z OH
A K
HCI
Cl

Budc 1: 2-bromo-4-cloro-1-((2-metoxyetoxy)metoxy)benzen duoc diéu ché
dudi dang dau khong mau sir dung cling quy trinh nhu dwgc md ta trong Vi du 67,
Budc 2, thay 3-bromo-3'-floro-[1,1'-biphenyl]-4-ol bang 2-bromo-4-clorophenol [mua
tir Combi-Blocks].

HPLC/MS R: = 6,00 phut.

Budc 2: 5-(5-cloro-2-((2-metoxyetoxy)metoxy)phenyl)-2-(triflorometyl)
pyridin dugc diéu ché dudi dang diu khong mau bang cach sir dung cing quy trinh
nhu dwgc md ta trong Vi du 67, Budc 3, thay 3-bromo-3'-floro-4-((2-
metoxyetoxy)metoxy)-1,1'-biphenyl béang 2-bromo-4-cloro-1-((2-
metoxyetoxy)metoxy)benzen.

HPLC/MS R; = 6,62 phit, m/z 362,0 va 364,0 (M+H").

Budc 3: 4-cloro-2-(6-(triflorometyl)pyridin-3-yl)phenol dugc diéu ché dudi
dang chit rin mau tring bang cich sir dung cling quy trinh nhw dugc mé ta trong Vi du
67, Budc 4, thay 5-(3'-floro-4-((2-metoxyetoxy)metoxy)-[1,1'-biphenyl]-3-yl)-2-
(triflorometyl)pyridin bang 5-(5-cloro-2-((2-metoxyetoxy)metoxy)phenyl)-2-
(triflorometyl)pyridin.

HPLC/MS R; = 5,79 phut, m/z 274,0 va 276,0 (M+H").

Budc 4: 2-((tert-Butylamino)metyl)-4-cloro-6-(6-(triflorometyl)pyridin-3-
yl)phenol hydroclorua dugc diéu ché dusi dang chét rdn mau tring bang cich sir
dung cung quy trinh nhu dugc md ta trong Vi du 67, Buée 5, thay 3'-floro-3-(6-
(triflorometyl)pyridin-3-yl)-[1,1'-biphenyl]-4-ol bing 4-cloro-2-(6-
(triflorometyl)pyridin-3-yl)phenol.

HPLC/MS R; = 3,54 phut, m/z 359,1 va 361,1 (M+H"); két qua phan tich dugc
tinh toan cho C17H;sCIFsN,O HCIL: C 51,66, H 4,85, N 7,09, Cl 17,94; phat hién: C
51,78, H4,84, N 7,05, C118,15.
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Vidu 70: 3-((fert-Butylamino)metyl)-4'-cloro-5-(6-(triflorometyl)pyridin-3-
yD)-[1,1'-biphenyl}-4-o0l hydroclorua

HCI

Cl

Bude 1: 3-bromo-4'-cloro-[1,1'-biphenyl]-4-ol duoc diéu ché dudi dang chét
rin mau tring bang cach st dung cing quy trinh nhur dwgc mé ta trong Vi du 67, Bude
1, thay 4-(3-florophenyl)phenol bang 4-(4-clorophenyl)phenol.

HPLC/MS R: = 6,47 phut, m/z 281,0 va 283,0 (M-H)".

Budc 2: 3-bromo-4'-cloro-4-((2-metoxyetoxy)metoxy)-1,1'-biphenyl duoc
diéu ché dudi dang siro khong mau bang cach sir dung cling quy trinh nhu bdu(yc mo ta
trong Vi du 67, Budc 2, thay 3-bromo-3'-floro-[1,1'-biphenyl]-4-ol bang 3-bromo-4'"-
cloro-[1,1'-biphenyl]-4-ol.

HPLC/MS R; = 7,60 phut.

Buée 3: 5-(4'-cloro-4-((2-metoxyetoxy)metoxy)-[1,1'-biphenyl]-3-yl)-2-
(triflorometyl)pyridin duoc diéu ché dudi dang siro mau vang bing cach sir dung
cung quy trinh nhu dugc md ta trong Vi du 67, Budc 3, thay 3-bromo-3'-floro-4-((2-
metoxyetoxy)metoxy)-1,1'-biphenyl bing  3-bromo-4'-cloro-4-((2-metoxyetoxy)
metoxy)-1,1'-biphenyl.

HPLC/MS R¢= 7,90 phit, m/z 438,0 va 440,0 (M+H").

Budc 4: 4'-cloro-3-(6-(triflorometyl)pyridin-3-yl)-[1,1'-biphenyl]-4-ol dugc
didu ché dudi dang chét rin mau tring s dung cing quy trinh nhu duge md ta trong
Vi du 67, Budc 4, thay 5-(3'-floro-4-((2-metoxyetoxy)metoxy)-[1,1'-biphenyl]-3-yl)-2-
(triflorometyl)pyridin bing 5-(4'-cloro-4-((2-metoxyetoxy)metoxy)-[1,1'-biphenyl]-3-
y1)-2-(triflorometyl)pyridin.

HPLC/MS R¢= 17,11 phit, m/z 350,3 va 352,3 (M+H").

Budc 5:  3-((tert-Butylamino)metyl)-4'-cloro-5-(6-(triflorometyl)pyridin-3-
yl)-[1,1'-biphenyl]-4-0l hydroclorua dugc didu ché dudi dang chat rin mau tring hut
4m bang cach sir dung cting quy trinh nhu dwgc mo ta trong Vi du 67, Budc 5, thay 3'-
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floro-3-(6-(triflorometyl)pyridin-3-yl)-[1,1'-biphenyl]-4-ol bang 4'-cloro-3-(6-
(triflorometyl)pyridin-3-yl)-[1,1'-biphenyl]-4-ol.

HPLC/MS R; = 7,60 phut, m/z 435,1 va 437,1 (M+H"); két qua phén tich dugc
tinh toan cho C23H22CIF3N>0 HCI H2O: C 56,45, H 5,15, N 5,72, Cl 14,49, phat hién:
C 56,09, H 5,14, N 5,71, Cl 14,63. _

Vidu 71: 3-((tert-Butylamino)metyl)-4-hydroxy-5-(6-(triflorometyl)pyridin

-3-yl)benzonitril hydroclorua

CN

Bude 1: 3-bromo-4-((2-metoxyetoxy)metoxy)benzonitril duoc diéu ché dudi
dang siro khong mau bing cach st dung cling quy trinh nhu duge mé ta trong Vi du
67, Buéc 2, thay 3-bromo-3'-floro-[1,1-biphenyl]-4-0ol bing 3-bromo-4-
hydroxybenzonitril [mua tir Combi-Blocks].

HPLC/MS R; = 4,59 phut, m/z 286,1 va 288,1 (M+H").

Budce 2: 4-((2-Metoxyetoxy)metoxy)-3-(6-(triflorometyl)pyridin-3-
yl)benzonitril dugc diéu ché dudi dang siro mau vang bang cach sir dung cling quy
trinh nhu duge mo ta trong Vi du 67, Budce 3, thay 3-bromo-3'-floro-4-((2-
metoxyetoxy)metoxy)-1,1'-biphenyl bing 3-bromo-4-((2-metoxyetoxy)metoxy)
benzonitril.

HPLC/MS R; = 5,61 phut, m/z 353,0 (M+H).

Budc 3:  4-Hydroxy-3-(6-(triflorometyl)pyridin-3-yl)benzonitril duoc diéu
ché dudi dang chét rdn mau tring bing cach sir dung ciing quy trinh nhu duge mé ta
trong Vi du 67, Budc 4, thay 5-(3'-floro-4-((2-metoxyetoxy)metoxy)-[1,1'-biphenyl]-3-
yl)-2-(triflorometyl)pyridin bang  4-((2-metoxyetoxy)metoxy)-3-(6-(triflorometyl)
pyridin-3-yl)benzonitril.

HPLC/MS R; = 4,70 phuat, m/z 265,0 (M+H").

Budc 4: 3-((tert-Butylamino)metyl)-4-hydroxy-5-(6-(triflorometyl)pyridin-
3-yl)benzonitril hydroclorua duoc diéu ché dudi dang chét rin mau tring st dung

cung quy trinh nhu dugc moé ta trong Vi du 67, Budc 5, thay 3'-floro-3-(6-
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(triflorometyl)pyridin-3-yl)-[1,1'-biphenyl]-4-ol bang 4-hydroxy-3-(6-(triflorometyl)
pyridin-3-yl)benzonitril.

HPLC/MS R. = 2,41 phut, m/z 350,1 (M+H"); két qua phén tich dugc tinh todn
cho CisHisF3N3O HCI: C 56,04, H 4,96, N 10,89, C1 9,19; phat hién: C 56,22, H
5,11, N 10,91, C1 9,25.

Vidu 72: 2-((tert-Butylamino)metyl)-4-(metylsulfonyl)-6-(6-(triflorometyl)
pyridin-3-yl)phenol hydroclorua

F F N
X N
H
HCI
=0
/S\\

Budc 1: 2-bromo-4-(metylsulfonyl)phenol

Dung dich chira brom (9,28 g, 0,058 mol) trong diclorometan (20 mL) duoc bd
sung timg giot vao hdn hop cua 4-metylsulfonylphenol (10 g, 0,058 mol) va natri
axetat (7,15 g, 0,087 mol) trong diclorometan (200 mL) va axit axetic (20 mL) & nhiét
d6 phong trong nito trong 1 gid. Hn hop phan img duge rira bang dung dich nuéc
natri hydro cacbonat bdo hoa (2 x 500 mL), két tia rin dugc lay ra bing cach loc, va
nuéc mudi bdo hoa (300 mL), duoc lam kho (MgS04), loc va ¢b dudi 4p sudt giam dé
tao ra chét rin mau tréng (4,3 g). Nudc (100 mL) duge bd sung vao sin phim rin nay
va huyén phu thu duogc dugc khqu manh qua dém, sau d6 loc dé tao ra chit rin mau
tréng (3,64 g). San phim tho duogc tinh ché bing sic ky trén silica, rira giai bing
gradient dung méi tir 40 dén 50% etyl axetat (chira 2% metanol) trong céc hexan dé
tao ra 2-bromo-4-(metylsulfonyl)phenol (2,3 g, hi€u sudt 16%) dudi dang chét ran
mau tring.

HPLC/MS R; = 1,42 phut, m/z 249 va 251 (M-H)".

Budc 2: 2-bromo-1-((2-metoxyetoxy)metoxy)-4-(metylsulfonyl)benzen dugc
diéu ché dudi dang siro khong mau bang cach sir dung cling quy trinh nhu dugc mé ta
trong Vi du 67, Budc 2, thay 3-bromo-3'-floro-[1,1'-biphenyl]-4-ol bing 2-bromo-4-
(metylsulfonyl)phenol.

HPLC/MS R¢= 3,31 phut.
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Buée  3: 5-(2-((2-Metoxyetoxy)metoxy)-5-(metylsulfonyl)phenyl)-2-
(triflorometyl)pyridin duoc diéu ché dudi dang chét rin mau xanh 6 luu béng céch sir
dung cung quy trinh nhu duge mo ta trong Vi du 67, Budce 3, thay 3-bromo-3'-floro-4-
((2-metoxyetoxy)metoxy)-1,1'-biphenyl bing 2-bromo-1-((2-metoxyetoxy)metoxy)-4-
(metylsulfonyl)benzen.

HPLC/MS R = 4,65 phut, m/z 406,0 (M+H").

Budc 4: 4-(Metylsulfonyl)-2-(6-(triflorometyl)pyridin-3-yl)phenol duoc
diéu ché dusi dang chit rin mau kem bang cach str dung cling quy trinh nhu dugc md
ta trong Vi du 67, Budce 4, thay 5-(3'-floro-4-((2-metoxyetoxy)metoxy)-[1,1'-
biphenyl]-3-yl)-2-(triflorometyl)pyridin bing 5-(2-((2-metoxyetoxy)metoxy)-5-
(metylsulfonyl)phenyl)-2-(triflorometyl)pyridin.

HPLC/MS R = 3,59 phut, m/z 318,1 (M+H").

Budc 5: 2-((tert-Butylamino)metyl)-4-(metylsulfonyl)-6-(6-
(triflorometyl)pyridin-3-yl)phenol hydroclorua dugc didu ché dudi dang chét rdn
mau tring bang cach st dung ciing quy trinh nhu duoc mo ta trong Vi du 67, Bude 5,
thay 3'-floro-3-(6-(triflorometyl)pyridin-3-yl)-[1,1'-biphenyl]-4-ol bang 4-
(metylsulfonyl)-2-(6-(triflorometyl)pyridin-3-yl)phenol.

HPLC/MS R; = 1,89 phut, m/z 403,0 (M+H"); két qua phén tich dugc tinh todn
cho CisH21F3N203S HCI: C 49,26, H 5,05, N 6,38, Cl 8,08; phat hién: C 49,24, H
5,32, N 6,08, CI 7,80.

Vidu 73: 4-(tert-Butyl)-2-(1-(tert-butylamino)etyl)-6-(6-
| (triflorometyl)pyridin-3-yl)phenol hydroclorua

Budce 1: 3-bromo-5-(fert-butyl)-2-(metoxymetoxy)benzaldehyt

B6 sung clorometyl metyl ete (2,01 mL, 27,1 mmol) vao dung dich da khudy
chtra 3-bromo-5-(tert-butyl)-2-hydroxybenzaldehyt (5,80 g, 22,6 mmol) (San phim
trung gian 8) va kali cacbonat (4,10 g, 29,4 mmol) trong N,N-dimetylformamit (50
mL) & nhiét do phong va hdn hop phan tmg dugc khudy trong 3 ngay. Hon hop phan
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tmg dugc phén 16p gitta etyl axetat va dung dich nudc natri bicacbonat bdo hoa. Pha
hitu co dugc tich riéng, lam kho (Na2S0O4), loc va dung mdi duge loai bé dudi ap suét
giam dé tao ra 3-bromo-5-(tert-butyl)-2-(metoxymetoxy)benzaldehyt (7,00 g, 100%
+ DMF) du¢i dang diu mau vang.

HPLC/MS R: = 6,97 phut, m/z 269,1 va 271,1 (M+H*-OCH3). '"H NMR (400
MHz, DMSO-ds) 6 10,18 (d, J= 0,4 Hz, 1H), 7,99 (d, /=2,4 Hz, 1H), 7,73 (d, J =
7,73 Hz, 1H), 5,16 (s, 2H), 3,54 (s, 3H), va 1,29 (s, 9H).

Budc 2: 5-(tert-Butyl)-2-(metoxymetoxy)-3-(6-(triflorometyl)pyridin-3-
yl)benzaldehyt

B6 sung tetrakis(triphenylphosphin)paladi(0) (770 mg, 0,665 mmol) vao dung
dich da loai khi (argon) cua 3-bromo-5-(tert-butyl)-2-(metoxymetoxy)benzaldehyt (4,0
g, 13,3 mmol) va axit 2-(triflorometyl)pyridin-5-boronic [mua tir Frontier Scientific]
(2,79 g, 14,6 mmol) trong dung dich nudc natri cacbonat 2M (26,7 mL, 53,2 mmol) va
dimetoxy etan (80 mL), hdn hop nay dugc loai khi trong 5 phut va sau do, gia nhiét &
80°C trong 16 gid. Hon hop phan (mg dd dugc lam ngudi duoc phén 16p gitta etyl
axetat va dung dich nudc natri bicacbonat bdo hoa. Pha hitu co duoc tich ri€ng, lam
khd (Na2SOq), loc va cd dudi 4p sudt giam dé tao ra siro mau cam. San pham nay dugc
tinh ché bang cach sir dung sic ky nhanh trén silica, rira giai bang gradient dung moi
tir 0 dén 100% etyl axetat trong cdc hexan dé tao ra 5-(tert-butyl)-2-(metoxymetoxy)-
3-(6-(triflorometyl)pyridin-3-yl)benzaldehyt (3,7 g, hiéu sudt 76%) dudi dang chat
rdn mau xanh xam.

HPLC/MS R = 7,23 phut, m/z 368,3 (M+H").

Buéc 3: 1-(5-(tert-Butyl)-2-(metoxymetoxy)-3-(6-(triflorometyl)pyridin-3-
yD)phenyl)etan-1-ol

Bb sung dung dich metyl magie bromua 3M trong dietyl ete (1,0 mL, 3,0
mmol) vao  dung dich chua 5-(tert-butyl)-2-(metoxymetoxy)-3-(6-
(triflorometyl)pyridin-3-yl)benzaldehyt (1,0 g, 2,72 mmol) trong THF (15 mL) ¢ -
78°C trong argon. Hon hgp phan ting nay dugc khudy & -78°C trong 10 phut va sau do6,
dung dich nay duoc rot 1€n nudce mudi, 1am lanh xudng 0°C dé tao ra gel. Hon hop nay
duoc phan 16p gifta etyl axetat va dung dich nudc amoni clorua bao hoa. Pha hitu co

duoc tach riéng, lam khd (NaxSO4), loc va dung mdi dugc loai bo dudi ap suat giam dé
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tao ra 1-(5-(tert-butyl)-2-(metoxymetoxy)-3-(6-(triflorometyl)pyridin-3-
yl)phenyl)etan-1-o0l (660 mg, hiéu sudt 63%) dudi dang ddu mau nau.

HPLC/MS R; = 6,58 phut, m/z 384,4 (M+H").

Budc 4: 1-(5-(tert-Butyl)-2-(metoxymetoxy)-3-(6-(triflorometyl)pyridin-3-
yl)phenyl)etan-1-on

B6 sung periodinane Dess Martin (3,00 g, 6,90 mmol) vao dung dich chua 1-
(5-(tert-butyl)-2-(metoxymetoxy)-3-(6-(triflorometyl)pyridin-3-yl)phenyl)etan-1-ol
(529 mg, 1,38 mmol) va natri bicacbonat (1,16 g, 13,8 mmol) trong metylen clorua (40
mL) va phan tng nay duoc khudy trong 1 gio. Hon hop phan {mg nay dugc rét vao
hdn hop theo ty 1& 1:1 cta dung dich nudc natri sulfit bdo hoa (50 mL) va nudc (50
mL). Hon hop thu duoc duoc chiét bang etyl axetat (150 mL). Pha hitu co dugc rira
bing dung dich nudc natri hydroxit 1N (50 mL), va nude (50 mL), nhii twong dugce tao
thanh va nudc mudi bdo hoa (100 mL) duoc bd sung vao cic 16p riéng biét. Pha hitu
co duoc lam khd (MgS0s4), loc va dung mdi dugc loai bo dudi ap sudt giam. Cin duoc
tinh ché bing cach sir dung sic ky nhanh trén silica, rira giai bang gradient dung mdi
tr 0 dén 100% etyl axetat trong cic hexan dé tao ra 1-(5-(tert-butyl)-2-
(metoxymetoxy)-3-(6-(triflorometyl)pyridin-3-yl)phenyl)etan-1-on (526 mg, hiéu
sut 100%) dudi dang chét rdn mau tring.

HPLC/MS R = 7,23 phut, m/z 382,3 (M+H"). '"H NMR (400 MHz, DMSO-de)
88,90 (d, J=2,5 Hz, 1H), 8,24 (dd, J= 8,1, 1,6 Hz, 1H), 8,00 (d, /= 8,1 Hz, 1H),
7,65 (d, J=2,6 Hz, 1H), 4,62 (s, 2H), 2,89 (s, 3H), 2,60 (s, 3H), va 1,31 (s, 9H).

Budc 5: 1-(5-(tert-Butyl)-2-hydroxy-3-(6-(triflorometyl)pyridin-3-
yl)phenyl)etan-1-on

B& sung axit para-toluensulfonic (330 mg, 1,72 mmol) vao dung dich chia 1-
(5-(tert-butyl)-2-(metoxymetoxy)-3-(6-(triflorometyl)pyridin-3-yl)phenyl)etan-1-on
(440 mg, 1,15 mmol) trong metanol (5 mL) va hdn hop phan tmg dugc gia nhiét dén
40°C. Sau 30 phtt hdn hop phén ung duge phan 16p gitta etyl axetat va dung dich nuéc
natri bicacbonat bdo hoa. Pha hitu co duogc tach riéng, lam khd (NaxSOs), loc va tinh
ché bang sic ky nhanh trén silica, rra giai bing 0-100% etyl axetat trong cac hexan dé
thu dugc 1-(5-(fert-butyl)-2-hydroxy-3-(6-(triflorometyl)pyridin-3-yl)phenyl)etan-
1-on (338 mg, hiéu suit 87%) duéi dang chét rdn c6 mau kem.

HPLC/MS R; = 7,75 phut, m/z 338,3 (M+H").
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Budc 6: 4-(tert-Butyl)-2-(1-(tert-butylamino)etyl)-6-(6-(triflorometyl)
pyridin-3-yl)phenol hydroclorua

Dung dich chia 1-(5-(tert-butyl)-2-hydroxy-3-(6-(triflorometyl)pyridin-3-
yl)phenyl)etan-1-on (310 mg, 0,92 mmol) trong tert-butylamin (4 mL) duoc gia nhiét
dén 55°C trong 3 ngay, lam ngudi xubng nhiét d6 phong va natri borohydrua (170 mg,
4,59 mmol) dugc bd sung vao. Hon hop phan img dugc khudy trong 30 phut va sau do,
duoc dap tit bing cach bd sung cham axit clohydric ddc (0,4 mL, 4,7 mmol) & 0°C.
Hon hop phan tmg dugc phan 16p gitta etyl axetat va dung dich nudc natri bicacbonat
bdo hoa. Pha hitu co dugc tach riéng, 1am khd (NaS0s), loc va dung moi dugce loai bo
trong 4p sudt giam. Can dugc tinh ché bang cach st dung sic ky nhanh trén silica gel
rira giai bang 0-100% etyl axetat trong cdc hexan thu dugc 230 mg san phim ma duoc
hoa tan trong dung dich 1,25M cta HCI trong etanol (5 mL) va khudy trong 30 phut.
Dung moi dugc loai bo dudi 4p sut giam va chit rén nay duoc nghién véi dietyl ete
dé tao ra 4-(tert—butyl)-2-(1-(tert-butylamino)etyl)-6-(6-(triﬂof0metyl)pyridin-3-
yl)phenol hydroclorua (170 mg, hiéu sudt 43%) dudi dang chat rin mau tring,

HPLC/MS R; = 4,2 phut, m/z 395,4 (M+H"); két qua phén tich dugc tinh todn
cho C22H29F3N20-HCI: C 61,32, H 7,02, N 6,50, Cl 8,23; phat hién: C 61,23, H 7,18,
N 6,49, Cl 8,36. '"H NMR (400 MHz, DMSO-d¢) & 9,26 (s, 1H), 8,98 (d, /= 9,0 Hz,
1H), 8,85 (s, 1H), 8,73 (bs, 1H), 8,16 (d, J = 8,2 Hz, 1H), 7,95 (d, J = 8,2 Hz, 1H),
7,82 (s, 1H), 7,28 (d, J = 1,4 Hz, 1H), 4,90 (bs, 1H), 1,63 (d, J = 6,6 Hz, 3H), 1,28 (s,
9H), va 1,21 (s, 9H).

Vi du 74: 4-((tert-Butylamino)metyl)-6-(4-clorophenyl)-6'-(triflorometyl)-
[2,3'-bipyridin]-3-ol 1,1hydroclorua

F i N
F z | OH J<
AN | N N
N .~ H
1.1 HCI
Cl

Budc 1: 2-bromo-6-(4-clorophenyl)pyridin-3-ol
Hbén hop cua 2-bromo-6-iodopyridin-3-ol (0,65 g, 2,167 mmol), axit 4-
clorobenzen boronic (339 mg, 2,167 mmol) va kali cacbonat (749 mg, 5,419 mmol)
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trong dimetoxyetan (15 mL) va nudc (5 mL) duge suc khi nito trong 20 phut.
Tetrakis(triphenylphosphin)paladi(0) (125,2 mg, 0,108 mmol) dugc bd sung vao va
hén hop phén tng dugc gia nhiét dén 80°C trong lo kin trong 15 gid. Hon hop phéan
tmg da dugc lam ngudi dugc phan 16p gifta etyl axetat (50 mL) va dung dich nude
amoni clorua bdo hoa (50 mL), pha hitu co dugc tach riéng, rira bang nudc (50 mL) va
nude mudi bio hoa (50 mL), 1am khd (MgSOa), loc va cd dudi ap sudt giam @ tao ra
siro mau vang. San phdm thdé dugc tinh ché bang sic ky trén silica, rira giai bing
gradient dung méi tir 0 dén 40% etyl axetat trong cac hexan dé tao ra 2-bromo-6-(4-
clorophenyl)pyridin-3-ol (0,319 g, hiéu suit 52%) dudi dang tinh thé rin mau vang.

HPLC/MS R = 5,86 phut, m/z 284,0, 286,0 va 288,0 (M+H").

Budc 2: 6-(4-Clorophenyl)-6'-(triflorometyl)-[2,3'-bipyridin]-3-ol

Hon hop ctia 2-bromo-6-(4-clorophenyl)pyridin-3-ol (0,319 g, 1,12 mmol), axit
2-(triflorometyl)pyridin-5-boronic [mua tir Frontier Scientific] (277,8 mg, 1,46 mmol)
va kali cacbonat (386,7 mg, 2,798 mmol) trong dimetoxyetan (15 mL) va nu6e (5 mL)
dugc suc khi nito trong 20 phut. Tetrakis(triphenylphosphin)paladi(0) (64,7 mg, 0,056
mmol) duoc bd sung vao va hdn hop phan ung duge gia nhiét dén 80°C trong lo kin
trong 15 gio. Hon hop phén ing da duge lam ngudi dugc phén 16p gilta etyl axetat (50
mL) va dung dich nuéc amoni clorua bdo hoa (50 mL), pha hiru co dugc tach riéng,
rira bing nudc (50 mL) va nuwde mudi bio hoa (50 mL), lam khd (MgSO4), loc va cd
dudi 4p sudt giam d2 tao ra chét rin mau vang. San pham tho duoc tinh ché bang sic
ky trén silica, rira gidi bing gradient dung moi tir 0 dén 50% etyl axetat trong céc
hexan dé tao ra 6-(4-clorophenyl)-6'-(triflorometyl)-[2,3'-bipyridin]-3-ol (0,234 g,
hiéu suit 60%) dudi dang chét rin mau kem.

HPLC/MS R; = 7,08 phut, m/z 351,1 va 353,1 (M+H").

Budc 3: 4-((tfert-Butylamino)metyl)-6-(4-clorophenyl)-6'-(triflorometyl)-
[2,3'-bipyridin]-3-o0l 1,1hydroclorua

Hdn hop cua paraformaldehyt (98,5 g, 3,28 mmol) va fert-butylamin (0,35 mL,
3,28 mmol) trong isopropanol (3 mL) dugc khudy & 80°C trong nito trong 1 gi¢y 20
phat. Dung dich chtra 6-(4-clorophenyl)-6'-(triflorometyl)-[2,3'-bipyridin]-3-ol (230
mg, 0,656 mmol) trong isopropanol (5 mL) sau d6 dugc bd sung vao va hdn hop phén
tng duoc khudy & 80°C trong 25 ngay. Mot luong khac cia paraformaldehyt (98,5 g,

3,28 mmol) va fert-butylamin (0,35 mL, 3,28 mmol) dugc bd sung vao ngay 7, 11 va
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16. HOn hop phén tng da duoc lam ngudi dugc ¢d dudi ap suét giam va cén nay duoc
phan 16p gitta etyl axetat (60 mL) va nudc (60 mL). Pha hiru co duoc tach riéng, rira
bing nuéc mudi bio hoa (60 mL), lam khd (MgSOs), loc va ¢d dudi ap suét giam dé
tao ra siro mau cam (0,26 g). San phim thé 3,4-dihydro-2H-benzo[e][1,3]oxazin (0,26
g) duoc hoa tan trong etanol (20 mL), dung dich nudc axit clohydric 1,0M (10 mL)
dugc bd sung vao va hdn hgp phan tmg duoc khudy & nhiét d6 phong trong 4 ngay.
H3n hop phan tmg dugc c6 dudi 4p sult giam dé loai bo etanol, huyén phu chira nude
dang dau thu duoc duge phén 16p gilta etyl axetat (60 mL) va dung dich nudc natri
bicacbonat bdo hoa (60 mL). Pha hitu co dugc tach riéng, rira bang nude (60 mL) va
nudc mudi bio hoa (60 mL), 1am kho (MgSOs), loc va c6 dudi dp suit giam dé tao ra
siro mau cam. San phim tho dugc tinh ché bang sic ky trén silica, rira giai bang
gradient dung moi tir 0 dén 100% etyl axetat trong cac hexan @8 tao ra san phdm nay
dudi dang chét rdn mau kem (0,191 g, hiéu sudt 67%). San phim nay duoc hoa tan
trong etanol tuyét d6i (20 mL), axit clohydric 1,25M trong etanol (2,1 mL, 2,63 mmol)
duoc bd sung vao, hdn hop nay dugce dé yén trong 20 phut, sau d6 cd dudi ap suét
giam dé tao ra siro mau vang. San phim nay duoc hoa tan trong etanol (3 mL), dietyl
ete (20 mL) duoc bd sung tlr tr vao va huyén pht thu dugc dugce khudy manh qua dém

sau d6 loc d& thu dugc 4-((fert-butylamino)metyl)-6-(4-clorophenyl)-6'-
| (triflorometyl)-[2,3'-bipyridin]-3-ol 1,1hydroclorua (0,134 g, hi¢u suit 43%) dudi
dang chét rin mau tréng nho hut am.

HPLC/MS R; = 7,16 phit, m/z 436,0 va 438,1 (M+H"); két qua phan tich dugc
tinh toan cho C22Hz CIF3N;O 1,1HCI 0,4H,0: C 54,69, H 4,78, N 8,70, C1 15,41; phat
hién: C 54,74, H 4,54, N 8,57, CI 15,30.

Vidu75: 3,6-di-tert-Butyl-8-(6-(triflorometyl)pyridin-3-yl)-3,4-dihydro-
2H-benzo|e][1,3]oxazin

Bazo tu do cua 4-(tert-butyl)-2-((tert-butylamino)metyl)-6-(6-
(triflorometyl)pyridin-3-yl)phenol hydroclorua (Vi du 1) dugc diéu ché bang cach
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phan 16p dung dich chira mudi hydroclorua (2,44 g, 5,85 mmol) gitta etyl axetat va
dung dich nudc natri bicacbonat bdo hoa, pha hitu co dugc tach riéng, lam kho
(MgSO04), loc va c6 dudi ap sudt giam.

Benzoxazin dugc tdng hop theo quy trinh dugc mo ta boi Cimarelli (Cimarelli,
C., Palmieri, G. and Volpini, E. Tetrahedron, 2001, 57(28), 6089).

4-(tert-Butyl)-2-((tert-butylamino)metyl)-6-(6-(triflorometyl)pyridin-3-
ylphenol (2,00 g, 5,26 mmol) duogc bd sung vao dung dich nuéc 37% cua
formaldehyt (0,47 mL, 5,78 mmol) trong THF (6 mL) va hon hop phén ung dugc
khudy & nhiét d6 phong trong 16 gid. Dung mdi dugc loai bo dudi ap sudt giam va
chét rin duoc tai két tinh bang cach gia nhiét 1,1 g san pham trong metanol (10 mL),
sau d6 lam ngudi xuéng nhiét 4 phong dé thu dwoc mé dau tién cua 3,6-di-tert-butyl-
8-(6-(triflorometyl)pyridin-3-yl)-3,4-dihydro-2H-benzo[e][1,3]oxazin (588 mg,
hiéu sudt 29%) dudi dang tinh thé rin mau tring.

HPLC/MS R = 4,4 phit, m/z 381,4 (M+H" clia san pham da duoc thity phan);
'"H NMR (400 MHz, DMSO-d) 4 8,88 (d, /= 1,9 Hz, 1H), 8,18 (dd, J= 8,1, 1,9 Hz,
1H), 7,93 (d, J= 8,1 Hz, 1H), 7,22 (d, J= 2,3 Hz, 1H), 7,20 (d, /= 2,3 Hz, 1H), 4,94
(s, 2H), 4,14 (s, 2H), 1,28 (s, 9H), va 1,14 (s, 9H).

Thir nghiém Plasmodium falciparum in vitro

Hiéu luc cta hoat tinh chng s6t rét ddi v6i Plasmodium falciparum dugc xac
dinh bang cach do murc két hop ctia hypoxanthin dugc triti hoa vao trong té bao hong
céu bi nhiém ky sinh tring.

Diéu ché hop chit va sir dung

Cac dung dich gbc chira cac hop chit thir va duoc chét tham chiéu cloroquin
(CQ) (Sigma Chemicals C-6628, 16 s6 059H0919) dugc diéu ché trong céc lo thuy tinh
duoc silan héa cung védi AquaSil™ (Pierce, USA) dé giam thiéu su hép thu cac hop
chit nay vao lo thay tinh. Tét ca cic hop chét thir dugc hoa tan trong DMSO (Sigma,
Catalo s6 D8418) dén ndng d6 1 mM, trong khi d6 CQ dugc hoa tan trong metanol
50% & ndng do bang 1,6 mg/ml (co sd). Cac dung dich gbe duge bao quan & -20°C.

Nudi cay Plasmodium falciparum in vitro lién tuc

Dong P. falciparum thir nghiém
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Chung P. falciparum d3 dugc didu chinh thich hop v6i diéu kién phong thi
nghiém duoc dung trong nghién ciru nay (Bang 1) dugc nudi cdy in vitro va luu giﬁ
theo cach thong thuong trong méi trudng hoan chinh RPMI-1640-LPLF, ma chira axit
para-amino benzoic (0,0005 mg/L) va axit folic (0,01 mg/L) & ndng do thap.

Bang 1. Cac chung Plasmodium falciparum dugc dung trong nghién clru nay.

Chiing Ngudn goc Profin khing thudc
D6 Sierra-Leone, Africa Nhay v6i cloroquin va pyrimethamin
W2 Indochina Khang véi cloroquin va pyrimethamin

Ndng do axit folic thdp trong RPMI- 1640-LPLF ngén can hoat tinh trc ché ctia
hop chét nay néu hoat tinh clia n6 huéng t¢i con duong chuyén hoa folat ctia ky sinh
trung. Cac ky sinh tring dwoc nuéi cdy trong té bao hdng ciu & ngudi (human red
blood cell - RBC) in vitro & 37°C trong hdn hop khi dic biét (5% Oa, 5% CO2 va 90%
N2) nhu dugc mo ta trong Trager and Jensen (1979 Science 193:673-675).

Piéu ché moi tredong nudi ciy

Mai trudong nudi ciy co sé bao gébm 10,4 g/L. bot RPMI-1640-LPLF (Gibco
BRL), 5,97 g/ dém HEPES (MP Biomedicals, USA), 2,0 g/ D-glucoza (BDH
chemicals, Uc), hypoxanthin 0,05 g/L. (Sigma, USA) va gentamyxin 40 mg/L (Pfizer,
Uc). Po pH clia mdi truong nay duge diéu chinh dén 6,9 va dung dich nay dugc loc
bang cach sir dung ¢& 16 0,2 pm (AcroCap, Gelman Science, USA). Mdi trudng hoan
chinh dugc diéu ché bing cach bd sung dung dich natri bicacbonat (ndng do cubi
ciing, 0,21%) va huyét tuong ngudi bi bit hoat bdi nhiét khong chira duge chat, duoc
gom fur nhiéu nhém mau khac nhau, thu duoc tr Dich vu mau ctia Hoi chit thap do Uc
(Australian Red Cross Blood Service) (Brisbane) (ndng d6 cudi cling, 10%) vao moi
trudng co s6 RPMI-1640-LPLF. P4&i voi thir nghiém sinh truong (e ché [*H]-
hypoxanthin, mdi trudng hoan chinh RPMI-1640-LPLF ma thiéu [*H]-hypoxanthin
([*H]-RPMI-1640-LPLF) dugc sir dung d ngan can sy hap thu hypoxanthin cta céc
ky sinh tring, khi mirc hap thu hypoxanthin c6 hoat tinh phong xa dugc do dudi dang
chit danh diu su phat trién dai dién. Toan bo mdi trudng hoan chinh dugc st dung

trong vong ba ngay tur khi didu ché. Xem phuong phép trong DE (Para) SOP 002.

R . A A A
Chuan bj cic te bao hong cau
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Céc té bao hdng cdu (Red blood cell - RBC) la can thiét cho su ting sinh in
vitro clia céac ky sinh trung P. falciparum. Mau nhém O (Rh+) thu dugc tr Dich vu
mau cua HOi chit thdp do Uc. RBC duoge rira hai lan trong nuéc mudi dugec dém
phosphat (PBS) va mdt lan trong mdi trudng hoan chinh [*H] -RPMI- 1640-LPLF
bang cach ly tim & 1,500 x g trong 5 phut. Sau khi rira 14n cudi ciing, hematocrit dugc
do duéi dang ty 1& % ctia RBC so véi tdng thé tich nuéi cdy. Hematocrit nay duoc diéu
chinh dén 50% bang cach loai bé hoic bd sung mdi trudong hoan chinh [*H]-RPMI-
LPLF. Xem phuong phap trong DE (Para) SOP 003.

Nudi ciy lién tuc P. falciparum va thu dwge cic mdi trwong nudi cay ky sinh

tring ddng déu ding cho cic thi nghiém vé d9 nhay véi duge chit.

TAt ca cac ching P. falciparum dwgc nuéi ciy trong méi trudng hoan chinh
RPMI-1640-LPLF & 4% hematocrit va tir 1% dén 8% ky sinh trung trong mau ¢ 37°C
trong cac binh kin trong hdn hgp khi 5% 02, 5% CO2 va 90% N2 (BOC Gases,
Brisbane, Uc). Dbi véi thir nghiém d6 nhay véi duoc chét, cac moi truong nudi cdy
duoc ddng b theo cach thong thuong khi phan 16n ky sinh tring (>85%) la giai doan
thé tu dudng sém (hinh nhan). Budc ddng bd hoéa bao gdm loai bo cac giai doan ma ky
sinh trung trong hdng cdu trudng thanh hon bing cach lam tan, din t6i viéc chi con lai
giai doan thé tw dudng som (hinh nhin). Budc ddng bo héa duoe tién hanh bang céch
tao huyén phu lai pelet té bao hdng ciu bi nhiém (iBBC) trong 5 dén 10 lan thé tich
cua nd vai D-sorbitol 5% (Bacto Laboratories Pty. Ltd., Uc) trong 5 phut (Lambros
and Vanderberg, 1979 J Parasitol 65: 418-420). Hon hop nay duogc ly tim (1,500
vong/phut trong 5 phut) va dich ndi duoc loai bo. iRBC duoc rira hai 1an st dung dém
PBS va mot lan st dung méi trudng don gian [*H]-RPMI-LPLF. Sau khi déng bd héa,
mdi trudng nudi cdy méi duoc didu ché bang ky sinh triing trong mau ban dau 1a 1%
trong mdi truong hoan chinh RPMI-LPLF. Xem phuong phdp trong DE (Para) SOP
008.

Panh gia tac dung chéng bénh sét rét in vitro ciia cic hop chit thir nghiém
Thi nghiém e ché sw phat trién [*H]-Hypoxanthin

Téc dung chéng bénh sdt rét in vitro cua cac hop chét thir nghiém va cac hop
chét tham chiéu duoc danh gi4 bang cach cho céc chung P. falciparum tiép xtc véi 10

néng d6 duoc pha lodng hai 14n theo bac ctia mdi hop chét. N6ng d6 cao nhit cua hop
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chét trong dia ndm trong khoang tir 200 nM dn 20.000 nM phu thudc vao tac dung
chéng bénh sbt rét ctia né. Theo d6, cac dung dich gbc cta cac hop chét thir nghiém
(duoc didu ché trong DMSO) duoc pha lodng trong mdi truong [*H] hoan chinh, chira
10% huyét twong bi bat hoat bing nhiét.

Mirc d6 phét trién ctia ky sinh tring dugc do biang mirc hdp thu [*H]-
hypoxanthin dugc triti héa vao ADN moi téng hop duoc cia ky sinh tring. Thir
nghiém wc ché sy phat trién biang [*H]-hypoxanthin (Desjardins et ah, 1979
Antimicrobial Agents Chemother 16: 710-718) dugc st dung dé danh gi4 tic dung
chdng bénh sbt rét in vitro ctia cac hop chét. Vén tit nhu sau, méi trudng nudi ciy ky
sinh tring d3 ddng bd héa (>90% hinh nhAn, tir 4 d&n 8§ gid sau khi xAm nhap) trong
mdi trudng hoan chinh [*H]-RPMI-LPLF cung v6i 1% ky sinh trang trong méu va 2%
hematocrit dugc cho tiép xtc véi cac hop chit & 10 ndng do da pha lodng hai lan. Céac
RBC chua nhiém & 2% hematocrit duoc sir dung lam ddi chimg co so. Cac dia duoc
trong hdn hop khi & 37°C trong khoang 24 gid, sau d6 bd sung 0,2 pCi >H-
hypoxanthin vao mdi giéng va U trong 24 gid nita, va sau d6, lam dong lanh & -20°C.
Céac dia nay duoc rd dong va thu hoach sir dung Tomtech Harvester 96 Mach III va sb
dém hoat tinh phéng xa thu dugc bang cach st dung may dém nhép nhay long Wallac
TriLux 1450 Microbeta (Perkin Elmer, USA). T4t ca céac thir nghiém duogc tién hanh
ba 1an cho mdi ching va it nhit 14 hai thoi diém riéng biét.

Xac dinh nong d9 tre ché in vitro ciia cac hop chit thir nghiém

S6 liéu vé mirc d6 hdp thu hypoxanthin da triti hoa dugc phan tich bing phin
mém Graphpad Prism V5,0 (GraphPad Software Inc. USA). Nong d cua cac hop chét
thir nghiém va cloroquin dugc chuyén thanh cic gi tri logarit. Sau khi trir di gi4 tri
nén, s6 liéu thu duoc tir cac giéng duogc xtr ly béng duoc chit duoc chudn héa dua trén
céc giéng dbi ching khéng chira duoc chit. Phan tich hdi quy khéng tuyén tinh dugc
tién hanh ddi v6i ndng d6 cta hop chit theo murc két hop ctia hypoxanthin cta ky sinh
trung.

Tac dung chéng bénh st rét in vitro ctia hop chat nay duge dinh nghia 1a ndng
d6 trc ché (ICso) va n6ng d6 nay co tac dung uc ché 50% su sinh trudng cua ky sinh
trung nhu duoc xac dinh bang cich do muc két hop ctia [*H]-hypoxanthin vao ky sinh
trung.

Téac dung chdng bénh st rét in vitro ciia cic hop chit thir nghiém
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Tac dung chéng bénh sbt rét in vitro (dugc biéu thi bang ICs) clia céc hop chit
thir nghiém chéng lai dong D6 va W2 ctia P. falciparum dugc néu trong Bang 2.
Bang 2. Tac dung chdng bénh sbt rét in vitro (ICso) cuia cac hop chit thir nghiém va

cloroquin chéng lai chung D6 va W2 ctia P. falciparum.

Vi du s6 D6 ICso (nM) W2 ICs0 (nM)
Vidu I 13 4
Vidu?2 45 25
Vidu 3 26 22
Vidu 4 144 200
Vidu 5 37 25
Vidu6 31 13
Vidu 7 18 9
Vidu 8 109 94
Vidu9 94 48
Vidu 10 25 11
Vidu 11 350 398
Vidu 12 23 14
Vidu 13 73 85
Vi du 14 23 14
Vidu 15 24 16
Vidu 16 26 11
Vidu 17 30 25
Vidu 18 25 12
Vidu 19 ND ND
Vi du 20 21 9
Vidu 21 17 8
Vi du 22 64 24
Vi du 23 19 12
Vi du 24 ND ND
Vidu 25 20000 20000
Vi du 26 1333 598
Vi dy 27 6858 3442
Vi du 28 357 111
Vi du 29 192 68
Vi du 30 67 42
Vidu 31 5478 2269
Vi du 32 38 11
Vi du 33 10 3
Vi du 34 8 2
Vi du 35 549 144
Vi du 36 779 401
Vi du 37 5000 5000
Vi du 38 7000 5000
Vi du 39 73 42
Vi du 40 231 79
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Vi du s6 D6 ICso (nM) W2 ICso (nM)
Vidu4l 10 3
Vidy 42 ND ND
Vidu43 158 100
Vidu 44 11 6
Vidu45 275 106
Vidu 46 2101 1973
Vidu 47 43 31
Vidu 48 5 5
Vi du 49 244 214
Vidu 50 297 160
Vidu 51 46 24
Vidu 52 23 14
Vidu 53 3656 2292
Vidu 54 6321 6120
Vidu 55 2502 4000
Vidu 56 104 117
Vidu 57 34 29
Vidu 58 1024 541
Vidu 59 87 97
Vidu 60 134 175
Vidu61 44 32
Vidu 62 133 223
Vidu 63 9 7
Vi du 64 216 202
Vidu 65 394 210
Vidu 66 70 41
Vidu 67 100 53
Vidu 68 221 126
Vidu 69 239 130
Vidu 70 90 48
Vidu 71 93082 50677
Viduy 72 125056 81587
Vidu 73 1861 2742
Vidu 74 54 23
Vidu 75 20 12
Cloquin 12 133

Thir nghiém Plasmodium berghei in Vivo
Téc dung chéng bénh sbt rét in vivo dugc thir nghiém & chudt nhét duc hodc cai
Charles River CD-1, 4-5 tudn tudi va c6 can ning 20-25 g. Ching dugc nhdt thanh

nhém 3 hodc 4 con trong céc 16ng nhua tidu chudn c6 phin dinh 16ng dan bing day, b
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bed-0-cob®, chiéu sang 12 gid/ngdy, va gilt & 75°F (khoang 27°C). Chung dugc nudi
bing thirc &n tiéu chudn danh cho chudt Ralston Purina va 10ng va cac chai dugc thay
hai 14n m&i tudn. Céc hop chét thir nghiém dugc nghién trong cbi gid va chay va dugc
pha lodng bing mot lugng vira du ta duoc long dé tao ra thé tich 1a 10 mL/kg khéi
luong cua chudt. Cac lidu ding qua duong miéng dugc bao ché trong 0,5%
hydroxyetylxenluloza (Union Carbide Corp. WP 4400)/Tween-80 0,1% (Fisher
Scientific T164-500). Luong dugc chét duoc tinh toan theo khéi lwong bazo tu do.
Chudt nay sau d6 dugc gy nhiém trong mang bung vao ngay thi 0 bing 5x10* té bao
hdng cu nhidm ky sinh tring Plasmodium berghei (chung KBG-173) tir chudt hién
tang c6 lugng ky sinh trung trong mau nim trong khoang tir 5 dén 10%. Vao ngay 3, 4
va 5, cac hop chét thir nghiém duoc dung hai 1An mot ngay, cac 1an dung cich nhau 6
git, qua dng thong dua tr miéng vao da day chudt nhét. Tac dung duoc do bang sb
chudt séng sot véi tac dung déy du duoc xé4c dinh 1a tat ca sb chudt con séng vao ngay
thtt 31. Téc dung mot phin duoc xac dinh 1a s6 ngay sdng s6t tang 1én so véi dbi
chting bi nhiém ky sinh tring nhung khéng dugc didu tri. Céc két qua cta thir nghiém
nay dugc thé hién trong Bang 3. M6 hinh iz vivo ndy 1a md hinh cai bién cua thir
nghiém Thompson. P& biét thém chi tiét, xem Ager, A. L, Jr. Rodent Malaria Models.
In Handbook of Experiments al Pharmacology: AntiMalarial Drugs. 1. 68/1; Peters,
W., Richards, W.H.G., Eds.: Springer—Verlag: Berlin, 1984, pp. 231-33.

S6 ngay song sot
trung binh
) Lidu tinh bing §6 chudt con | (Gid tri trong d:.?'lu
Hop chat /ko/noa song vao ngay ngoic don 1a cia
mgrke/ngay thir 31 nhém déi chimg
: khong dwoc dicu
tri)
Vidul 64 7/7 >31* (8,7)
32 717 >31* (9,1)
16 7/7 >31* (9,1)
8 7/7 >31* (9,1)
4 7/7 >31* (9,1)
2 517 >27 (9,1)
Vidu 33 64 7/7 >31* (8,1)
32 717 >31* (8,1)
16 7/7 >31%* (8,1)
8 717 >31%* (8,1)
4 6/7 >30 (8,1)
Vidu 34 64 717 >31%* (8,1)
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S0 chudt con

SO ngay sdng s6t
trung binh
(Gié tri trong diu

H < Liéu tinh bing R y s
op chat meo/ke/nga song vao ngay ngodc don la cia
glgingay thi 31 nhém déi chimg
khong dwgc didu
tri)
32 117 >31* (8,1)
16 717 >31* (8,1)
8 717 >31%* (8,1)
4 6/7 >28 (8,1)
Vidu 4l 64 77 >31* (8,7)
32 /7 >31%* (9,1)
16 /7 >31* (9,1)
8 117 >31* (9,1)
4 /7 >31% (9,1)
Vi du 44 64 /7 >31* (8,1)
32 /7 >31* (8,1)
16 /7 >31* (8,1)
8 /7 >31* (8,1)
4 /7 >31* (8,1)
Vidu 58 64 /7 >31* (7,4)
32 6/7 >26 (7,4)
16 3/7 >23,8 (7,4)
8 3/7 >20 (7,4)
4 1/7 >17,5 (7,4)
Vi du 66 64 6/7 >7 (7,4)
32 6/7 >24 (7,4)
16 /7 >31* (7,4)
8 6/7 >26 (7,4)
4 1/7 >21,3 (7,4)
Vidu 70 64 /7 >31% (7,3)
32 /7 >31* (7,3)
16 4/7 >19 (7,3)
8 5/7 >21,5 (7,3)
4 3/7 >19,5 (7,3)
Vidu 75 64 /7 >31* (7,4)
32 /7 >31* (7,4)
16 /7 >31* (7,4)
8 4/7 >25 (7,4)
4 4/7 >22 (7,4)
Cloroquine 128 4/7 >21,3 (8,6)
64 2/7 >18,6 (8,6)
16 1/7 >18,8 (8,6)
4 0/7 10,3 (8,6)
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*>31 c6 nghia la tat ca dong vat con séng dén cudi thir nghiém. Ky hidu > &
dang trude sb <31 nghia 12 mot s& dong vat con sdng sau ngdy thir nghiém 31.

Téc dong ddi véi kénh kali hERG da dwoc tich dong dwge biéu hign & cic té bao
dong vat c6 vu

Su kéo dai khoang QT (hay con goi la khoang QT) trong dién tim dd (ECG-
electrocardiographic) (hgi chimg QT kéo dai) trong dién tim d6 do duge chit gay ra
thuong di kém theo viéc tadng nguy co loan nhip tdm thét trAm trong, hién tuong xodn
dinh (Brown and Rampe, Pharmaceutical News 2000, 7, 15-20). Su trc ché I, dong
kali ma kiém soét sy téi phan cuc dién thé hoat d6ng cua tim , 1a nguyén nhan phé bién
nhét dén t6i su kéo dai QT do cac duge chit khong ding dé didu tri bénh tim gay ra
(Brown and Rampe, Pharmaceutical News 2000, 7, 15-20; Weirich and Antoni, Basic
Res. Cardiol. 1998, 93 Suppl 1, 125-132; Yap an Camm, Clin. Exp. Allergy 1999, 29
Suppl 3, 174-181). Kénh kali ¢ tim, hERG, chiu trdch nhiém cho dong mot chiéu bj tré
nhanh (/kr) & tAm that & nguoi (Curran et al., Cell 1995, 80, 795-803; Sanguinetta et
al., Cell 1995, 81, 299-307). Cac dugc chat trc ché hERG s& c6 kha ning kéo dai dién
thé hoat dong ctia tim va khoang QT, va ¢6 thé gay ra hién tuong xoén dinh.

D&i véi thir nghiém in vitro, thir nghiém hERG chic ning st dung ky thuat
dién sinh ly kep mang (hay con goi la kep rap nbi hoic kep méu) théng thuong duge
coi 1a tiéu chudn vang dé danh gi4 cac tuong tac clia duge chét véi kénh kali hERG
(Yao et al., Br. J. Pharmacol. 2008, 154, 1446-1456). Trong thir nghiém nay, cac kénh
hERG duoc biéu hién & dong té bao than & phdi ngudi (human embryonic kidney —
HEK293) ma thiéu Jk noi sinh.

S lidu thuong duoc phan loai thinh cdc nhém sau:

Téc dung trc ché hERG > 20% & ndng do:
1 uM hoéc nho hon, nguy co cao,
1-10 uM, nguy co trung binh,
10-100 uM, nguy co thap,
trén 100 pM, khong c6 nguy co.
Muc dich
Muc dich ctia nghién ctru nay 1a dé kiém tra tac dung in vitro clia ché pham thir

nghiém trén dong qua kénh kali hERG (gen lién quan dén ether-a-go-go & ngudi, mot
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gen (KCNH2) ma hoéa protein Kv11.1 ma la mot tiéu don vi alpha cta kénh ion kali))
(dai dién cho Ix;, dong kali mét chiéu bi tré nhanh & tim).
Ché phim thir nghiém va ché phim déi ching

Cic ché phim

T4t ca cac héa chét duge sit dung trong ché phim dang dung dich déu dugc
mua tr Sigma-Aldrich (St. Louis, MO) trir khi c6 quy dinh khéac va déu co do tinh
khiét & cAp d6 dung lam chét thir ACS hodc cao hon. Céc dung dich gbc cia ché pham
thir nghiém va ddi chimg duong dugc diéu ché trong dimetyl sulfoxit (DMSO) va
duoc bao quan dong lanh. Ndng d6 ciia ché phim thir nghiém va déi ching duong
duoc diéu ché méi hing ngay bing cch pha lodng cac dung dich gbc bang dung dich
nuée mudi sinh ly dugc dém HEPES (HB-PS) (thanh phin tinh bing mM): NaCl, 137,
KCl, 4,0; CaCly, 1,8; MgCly, 1; HEPES, 10; Glucoza, 10; d6 pH duogc diéu chinh dén
7,4 bing NaOH (duoc diéu ché hing tudn va ct trong tu lanh cho dén khi sir dung).
Do céc két qua trude dé cho thdy ring < 0,3% DMSO khong anh huéng dén dong dién
kénh nén tit ca cdc dung dich thir nghiém va dung dich déi chimg déu chira DMSO
0,3%.

Ché phim dbi chimg dwong

Céc dung dich gbc cta ché phdm ddi chimg duong déu duoc diéu ché theo mé,
duoc chia thanh cac phan phan udc dé st dung riéng 1€, dugc bao quan dong lanh va

dugc dung trong vong 1 thang.

Tén: Cisapride
Ngudn: Tocris
Phén tir luong (g/mol) 484.0

Diéu kién bao quan (lugng 16n):  Nhiét d6 phong lam kho, tranh anh sang
Co s& hop 1y dé lua chon: Cac két qua trude d6 cho thay ring cisapride 90 nM
trc ché dong kali hERG khoang 80%.

Ché phim thir nghi¢m va chit mang 1am d6i chimg dwong

Tén: Dimetylsulfoxit (DMSO)
Ngudn: Sigma-Aldrich

Phén tir luong (g/mol): 78,13

Piéu kién bao quan: Nhiét 6 phong
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Co s hop 1y dé lua chon: Céc két qua trude do cho thay raing DMSO 0,3%
khéng anh hudng dén dong kali hERG.

Pi chimg ta dwoc long

Tén: HB-PS + 0,3% DMSO

Ngudn: Tap doan ChanTest

Diéu kién bao quan: » Trong t0 lanh

Co s6 hop 1y dé lua chon: HB-PS cung cép thanh phan ion héa thich hop dé

ghi lai dong kali hERG in vitro
Hg¢ thir nghiém
Cac té bao dugc gift trong budng @ nudi ciy mo d6i v6i mdi SOP ChanTest.
Céc dung dich gbc duoc gift trong diéu kién bao quan dong lanh. Céc té bao duoc st

dung cho k¥ thudt dién sinh ly dugc chuyén vao céc dia nudi cay lam bang nhya.

HEK/hERG

Sinh vét: Nguoi

Ky hiéu: 293

MGé: Than; duoc bién nap béng ADN cua adenovirut 5;
Pugc chuyén nhim bing cADN gen ete-a-go-go &
nguoi

Hinh thai: Biéu mo

Giai doan tudi: Phéi

Chuing nguén: ATCC, Manassas, VA

Chung phu ciia ngudn: ChanTest Corporation, Cleveland, OH

Quy trinh nuéi cly té bao

Céc t& bao HEK293 dugc chuyén nhiém én dinh bing cADN hERG. Cic thé
chuyén nhiém 6n dinh dugc chon béng cach ddng biéu hién véi gen khang G418 da
duoc két hop vao trong plasmit biéu hién. Ap sudt chon dugc duy tri bang céch bao
gébm G418 trong moi trudong nudi cdy. Cac té bao dugc nudi ciy trong moi trudong
Eagle bién déi ctia Dulbecco/hdn hop dinh dudng F-12 (D-MEM/F-12) dugc bd sung
10% huyét thanh bao thai bd, 100 U/mL penixillin G natri, 100 ug/mL streptomyxin
sulfat va 500 pg/mL G418.
Phwong phap thir nghiém

Cac nhom xir ly
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T4t ca céc thir nghiém dugc tién hanh & nhiét d6 phong. Mdi té bao déng vai tro
14 dbi chtmg ctia chinh noé.

Nhém thir nghiém dap ving theo nong dd

Céc thir nghiém dugc tién hanh nhu dugc néu trong phan c6 tiéu d&& Quy trinh
thir nghiém. Céc ndng d6 duoc chon dé danh gia mdi quan hé giita d4p ing véi ndng
d6 ctia mbi ché pham thir nghiém dua trén cac két qua ban d4u hodc cac gii han vé do
tan trong t4 dugc long. M&i nng d6 dugc thir nghiém trong it nhat 1a 3 té bao (n > 3).

Nhém ddi chirng dwong

Déi chimg duong, cisapride 90nM, dugc ding cho hai té bao (n = 2).

Dién sinh 1y hoc

Céc t& bao duoc chuyén vao budng ghi va dugc siéu dung hop bing dung dich
d6i chimg chira ta duoc long. Dung dich vi pipet ding cho cac lan ghi trong ky thuat
kep mang té bao nguyén ven bao gém (mM): kali aspartat, 130; MgCla, 5; EGTA, 5;
ATP, 4; HEPES, 10; d6 pH dugc diéu chinh dén 7,2 bang KOH. Dung dich vi pipet
duoc didu ché theo mé, chia thanh cac phin phan wdc nho, bao quan & nhiét d6 dong
lanh, va phin phan uéc moi rd dong mdi ngay. Cac pipet mang dugc lam tir dng mao
dan thuy tinh st dung dung cu kéo micropipet P-97 (Sutter Instruments, Novato, CA).
Bo khuyéch dai kep mang ban trén thi truong duogc st dung cho cac lan ghi t€ bao
nguyén ven. Trudc khi s§ hoa, cac ban ghi dong duoc loc thong thdp & 1/5 tan sb iy
mau.

Cac quy trinh thir nghiém

Téc dung (rc ché dong hERG & trang thdi khéi phat va 4n dinh dugc do bing
céch sir dung miu xung c6 bién d6 c¢b dinh (didu hoa xung: +20 mV trong 2 gidy; xung
thir nghiém: -50 mV trong 2 gidy) 1dp lai & khoang cach 10 gidy, tir dién thé gitr —80
mV. Dong tai doan cudi ctia dinh duge do trong budc 2 gidy dén -50 mV.

M3i ché phém thir nghiém & 10 pM duoc ding cho it nhat 3 t& bao (n > 3). Dya
trén cac két qua nay va cic gioi han vé dd tan, cac néng dd danh nghia khac dugc chon
dé danh gi4 mbi mdi quan hé gitta dap g véi ndng do.

M5t hodc nhiéu né)ng d6 cua ché phém thr nghiém duoc 4p dung 1an luot (ma
khong c6 giai doan rira sach gifta céc n6ng do cua hop chét thu nghi€ém) theo thur tu

taing dan, cho mdi té bao (n > 3). Trang thai dn dinh duogc duy tri trong it nhét 30 gidy
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trude khi sir dung ché phdm thir nghiém hodc ddi chimg duong. Dong dinh duge do
cho dén khi trang thai dn dinh méi dugce thiét lap.
Phan tich so liéu

Viéc thu va phan tich s6 liéu duoc tién hanh béng cach st dung bd chuong trinh
pCLAMP (phién ban 8.2) (MDS-AT, Sunnyvale, CA) va duoc giam dbc nghién ctu
xem Xét. '

Trang thai én dinh dugc x4c dinh bang téc do hing dinh giéi han cta su thay
d6i theo thoi gian (phu thudc vao thoi gian theo kiéu tuyén tinh). Trang théi én dinh
trudc va sau khi st dung ché pham thir nghiém duoc st dung dé tinh toan ty 1€ % dong
bi ttc ché & mdi néng do. S5 lidu vé& dap ung theo ndng do cho Vi du 1 va 4-(tert-
butyl)-2-(tert-butylaminometyl)-6-(4-clophenyl)phenol, WR-194,965, dugc khop voi
phuong trinh c¢6 dang:

% tac dung wrc ché = {1-1/[1+([thir nghiém]/ICs0) N]} %100

trong dé [thir nghiém] 14 ndng d6 cta ché phdm thir nghiém, ICso 12 ndng d6
ctia ché phdm thir nghiém cho tac dung trc ché bing mot nira tac dung trc ché tdi da, N
1a hé s6 Hill va % tac dung wc ché 1a ty 1& % dong bi trc ché & mdi ndng do cua ché
phim thir nghiém. Céc 1an diéu chinh ddi véi binh phuong nhé nhit khong tuyén tinh
dugc thuc hién bing cong tu Solver tich hop sin trong chuong trinh Excel 2003
(Microsoft, WA) va ICso dugc tinh toan.

Céékétquﬁ

Bang 3: Thong ké mé ta tic dung irc ché dong hERG ciia 4-(fert-butyl)-2-
((tert-butylamino)metyl)-6-(6-(triflorometyl)pyridin-3-yl)phenol hydroclorua, Vi
dul

Ty 1€ % trung binh cta dong bi tc ché & mdi néng dd cua Vi du 1 (trung binh),
d6 1éch chuén trung binh (SD), sai s chuin clia gi4 tri trung binh (SEM) va sé lugng
té bao (N).
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Nong d (LM) Trung binh SD SEM N
3 18,4% 0,2% 0,1% 3

10 48,5% 4,5% 2,6% 3

30 84,0% 2,8% 1,6% 3

100 98,2% 0,4% 0,2% 3

ICso dbi voi tac dung uc ché cta Vi du 1 trén dong kali hERG duoc xac dinh
bing 9,8 uM vdi hé sé Hill bang 1,4.

Bang 4: Théng ké mé ta tac dung trc ché dong hERG ciia 4-(fert-butyl)-2-
((tert-butylamino)metyl)-6-(2-(triflorometyl)pyrimidin-5-yl)phenol hydroclorua,
Vidu 33

Ty 1€ % trung binh ctia dong bi trc ché & mdi ndng d6 cua Vi du 33 (trung binh),
d6 1éch chuén trung binh (SD), sai s6 chudn cua gia tri trung binh (SEM) va sb luong
té bao (N).

Ndng 36 (uM) | Trungbinh SD SEM N
3 4,1% 0,2% 0,1% 3
10 12,9% 3,0% 1,5% 4
30 24,3% 0,5% 0,3% 3

ICso ddi voi tac dung e ché ciia Vi du 33 trén dong kali hERG khong thé xac
dinh dugc nhung n6 duge udce tinh cd gia tri 16n hon 10 pM do 30 uM khdng & trong
dung dich. Muc giam trung binh cta bién d9 cla cac dong ¢ doan cudi huéng ra ngoai
bing 12,9% (N =4) & 10 pM.

Bing 5: Thong ké m ta tic dung trc ché dong hERG ciia 4-(fert-butyl)-2-
((tert-butylamino)metyl)-6-(5-floro-6-(triflorometyl)pyridin-3-yl)phenol
hydroclorua, Vi du 34

Ty 1€ % trung binh cua dong bi ¢ ché & mbi ndng d6 ctuaVi du 34 (trung binh),
d6 léch chuén trung binh (SD), sai s chudn cua gia tri trung binh (SEM) va sé luong

té bao (N).
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Néng dd (uM) Trung binh SD SEM N
1 2,6% 1,0% 0,6% 3
3 11,3% 2,4% 1,4% 3
10 15,9% 3,1% 1,6% 4

ICso dbi véi tac dung e ché ciia Vi du 34 trén dong kali hERG khong thé x4c
dinh duoc nhung né dugce ude tinh la c¢6 gia tri 16n hon 10 uM vi 30 uM khong & trong
dung dich. Mtc giam trung binh cua bién d cua cac dong tai doan cubi hudng ra
ngoai bang 15,9% (N =4) & 10 uM.

Bang 6: Thong ké mé ta tic dung ire ché dong hERG ciia 4-(fert-butyl)-2-
(tert-butylaminometyl)-6-(4-clorophenyl)phenol, WR-194,965.

Ty 18 % trung binh dong bi Gc ché & mdi néng dd cua 4-(tert-butyl)-2-(tert-
butylaminometyl)-6-(4-clorophenyl)phenol, WR-194,965, d6 léch chuin (trung binh)
(SD), sai s6 chuén ciia gié tri trung binh (SEM) va s6 lugng té bao (N).

Ndng @ (uM) | Trung binh SD SEM N
0,3 12,8% 4,7% 2,4% 4

1 47,5% 3,4% 1,7% 4

3 80,3% 4,0% 2,0% 4

10 97,2% 1,6% 0,9% 3

Gid tri ICso ddi voi tac dung e ché ciia 4-(tert-butyl)-2-(tert-butylaminometyl)-
6-(4-clophenyl)phenol, WR-194,965, trén dong kali hERG dugc xac dinh bang 1,1 uM
v6i hé s6 Hill bang 1,4.

Nhu d4 néu, cac hop chit sang ché co tic dung chéng bénh sOt rét hiéu qua va
¢6 doc tinh giam nhiéu khi dugc sir dung cho déi tugng 1a dong vat co vi.

Cén hiéu ring trong khi sang ché dugc mo ta két hop voi cdc phuong 4n cy thé
duoc uu tién va phén mo ta & trén va cac vi du sau d6 dugc du dinh dé minh hoa va
khong gidi han pham vi cta sang ché. Cén hiéu rdng ngudi c6 kién thuc trung binh
trong linh vyc k¥ thudt nay s€ biét réng cac thay ddi khac nhau c6 thé dugc tao ra va
cac phuong an tuong duong cling ¢6 thé duoc thay thé ma khéng vuot ra khoi pham vi

clia sang che, va cac khia canh, vu diém va céc cai bién khéc ciing dugc bict t6i bdi
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chuyén gia trong linh viuc ma sang ché d& cap dén. Ngoai cac phuong 4n phuong an
duoc md ta & day, sang ché du dinh va yéu cdu bao ho cac d6i twong thu duoc bing
cach két hop céc dic tinh clia sang ché ma duoc trich din & day va cac dic tinh cua cac
tai lieu tham khao duoc trich din & ddy ma bd tro cho cic dic tinh cia sing ché.
Tuong tu, can hiéu ring nguyén ligu, dic tinh hodc ché phdm bat ky c6 thé duoc st
dung két hop véi nguyén lidu, dic tinh hodc ché phim bét ky khac va cc dang két hop

nay ciling dugc coi 12 nam trong pham vi clia sang che.

Phan moé t4 mdi bang sang che, don yéu cau cap bang sang che, va cong bo don
yéu cau cap bang sang ché dugc trich dan hodc dugc mo ta trong sang che dugc dua
vao diy bang cach vién dan, vdi toan bd ndi dung cua tai li€u, va cho tat ca cac muc

dich.
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Yéu cau bdo ho

1. Hop chét c6 cong thic I:

OH R3 R3a
1 4a
R l N ITI/R
A__D R
- I

trong do:

R! 1a heteroaryl dugc gin qua nguyén tir cacbon clia vong heteroaryl, dugc thé tuy y

béng 1, 2, hoic 3 nhém R;

A, B va D déc 1ap 1a CH hodc CR?, v&i didu kién it nhét mot trong s A, B, hodc D la

CR?

mdi R? doc lap 1a Ci.ioalkyl, Ci-10 haloalkyl, halo, xyano, Cs-10xycloalky, -SO2Ci-6
alkyl, Ce.10aryl dugc thé tiy ¥ bang 1, 2, hodc 3 nhém R®, hoac heteroaryl dugc
gén qua nguyén tir cacbon clia vong heteroaryl dugc thé tiy y bang 1, 2, hodc 3
nhém R>;

R3 va R3 doc 14p 1a hydro hodc Ci.io alkyl;

R* va R* doc 14p 1a hydro, Ci.ioalkyl, Ci.10 haloalkyl, Cs.10xycloalkyl,
Ci1.10alkCs-10xycloalkyl, hodc Ci-10alkNR'R"%, trong d6 R” va R doc lap 1a H
hodc Ci-10alkyl, hodc

R* va R* ciing v6i nguyén tr nito ma chiing gén vao, tao ra di vong c6 1 dén 7 nguyén
tlr vong, trong d6 mét nguyén tir vong cacbon c6 thé tuy y duoc thé bang NR®
hodc O, va trong d6 nguyén tir vong cacbon bat ky c6 thé dugc thé tiy y bing
Cis alkyl, hodc Ci.6 alkoxy;

mdi R’ doc 1ap 1a halo, xyano, hydroxy, Ci.10 alkyl, Ci-10 haloalkyl, Ci-10 alkoxy,
Ci-10 haloalkoxy, Cs.10xycloalky, Cs.10xycloalkoxy, amino, Ci-10 alkylamino,
Ci-10 dialkylamino, Cs.i0 xycloalkyamino, pyrolidinyl, Ci-io alkylsulfonyl,
sulfamoyl,
Ci-10 alkylsulfamoyl hoac Ci.10 dialkylsulfamoyl; va

R® 14 Ci-10 alkyl hodc axetyl;

hodc mudi dugc dung, chit ddng phan ddi anh, hodc chit ddng phan khong ddi quang

cua chung.

2. Hop chét theo diém 1, trong d6 A va D 1a CH, va B la CR%
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3. Hop chét theo diém 1, trong d6 R? va R* 1a H.
4. Hop chat theo diém 1, trong d6 R*1a tert-butyl va R* 1a H.

5. Hop chét theo diém 1, trong do:
R? la tert-butyl, Ce.10 aryl dugc thé thy y bang 1, 2, hodc 3 nhém R’, hodc
heteroaryl duoc gin qua nguyén tir cacbon clia vong heteroaryl dugc thé tlly y bang
1, 2, ho#c 3 nhom R5.

6. Hop chét theo diém 1, trong d6 R? 1a ter¢-butyl.

7. Hop chét theo diém 1, trong d6 R' 1a pyridyl, pyrimidinyl, pyrazinyl, hodc thienyl
duoc gin qua nguyén tir cacbon clia vong heteroaryl, dugc thé tiy y bang 1, 2,

hoic 3 nhém R,

8. Hop chit theo diém 1, trong d6 R! la thiophenyl, quinolinyl, isoquinolinyl,
benzofuranyl, benzothiophenyl, hodc pyrazolyl, trong d6 mdi nhém nay dugc thé

tly y bang 1, 2, hoic 3 nhém R®.

9. Hop chit theo diém 1, trong do:

A vaDlaCH, vaB 1a CR?

R3vaR*I1a H;

R* 14 rert-butyl va R*? 1a H;

R? 1a tert-butyl, Ce.10 aryl dugc thé tuy y bang 1, 2, hoic 3 nhém R’ hodc
heteroaryl duoc gin qua nguyén tr cacbon clia vong heteraryl dugc thé tuy y
bang 1, 2, hogc 3 nhém R,

R! 1a pyridyl, pyrimidinyl, pyrazinyl, hodc thienyl, duoc gén qua nguyén tlr cacbon
cua vong heteroaryl, dugc thé tuy y béng 1, 2, hodc 3 nhém R°.

10. Hop chét theo diém 1, trong do:
A vaDl1aCH, vaB1a CR?
R} vaR*®1aH;
R* 14 tert-butyl va R* 1a H;
R? 14 tert-butyl;
R! 1a pyridyl, pyrimidinyl, pyrazinyl, hodc thienyl dugc gén qua nguyén tir cacbon
ctia vong heteroaryl dugc thé tiry ¥ bang 1, 2, hodc 3 nhém R°.
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11. Hop chét theo diém 1, trong d6 hop chat nay 1a:

F N
X N
H

4-(tert-butyl)-2-((tert-butylamino)metyl)-6-(6-(triflorometyl)pyridin-3-yl)phenol;

/ OH
CQ\?ANk

4-(tert-butyl)-2-((tert-butylamino)metyl)-6-(5-clorothiophen-2-yl)phenol;

FgC\[/N | OH
> J<
N N

H

4-(tert-butyl)-2-((tert-butylamino)metyl)-6-(5-(triflorometyl)pyrazin-2-yl)phenol;

FgC\r/N oH
N NJ<
H

4-(tert-butyl)-2-((tert-butylamino)metyl)-6-(2-(triflorometyl)pyrimidin-5-
yl)phenol;

FsC /N| OH /k
X N
H

4-(tert-butyl)-2-((tert-butylamino)metyl)-6-(5-floro-6-(triflorometyl)pyridin-3-
yl)phenol;

I N _ J<
oY N
H
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4-(tert-butyl)-2-((tert-butylamino)metyl)-6-(5,6-dicloropyridin-3-yl)phenol; hoac

FsC /N | OH

4-(tert-butyl)-2-((tert-butylamino)metyl)-6-(5-cloro-6-(triflorometyl)pyridin-3-
yl)phenol;

N
FgC/IOH /{<
U
F

3-((tert-butylamino)metyl)-4'-floro-5-(6-(triflorometyl)pyridin-3-yl)-[1,1'-
blphenyl ]-4-0l; hodc

heH

3-((tert-Butylamino)metyl)-4'-cloro-5-(6-(triflorometyl)pyridin-3-yl)-[1,1'-
biphenyl]-4-ol;

hodc mudi dugc dung cia ching.

12. Hop chét theo diém 1, trong d6 hop chit nay 1a hgp chat c6 cong thuc IA:

OH
R1 . R4a
N
R
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13. Hop chét theo diém 12, trong d6 R' 1a pyridyl, thiophenyl, quinolinyl,
isoquinolinyl, benzofuranyl, benzothiophenyl, pyrazolyl, pyrazinyl, hoéac

pyrimidinyl, mdi nhém nay dugc thé tiry y bang 1, 2, hodc 3 nhém R°.

14. Hop chét theo diém 12, trong d6 R! 14 thiophenyl, benzofuranyl, benzothiophenyl,
pyrazolyl, pyrazinyl, hodc pyrimidinyl, mdi nhom nay duoc thé ty y bang 1, 2,
hodc 3 nhéom R°.

15. Hop chét theo diém 12, trong d6 R* va R* dgc lap 1a hydro hodc Cisalkyl.

16. Hop chét theo diém 12, trong d6 R* va R* cung v&i nguyén tir nito ma ching gan

vao, tao ra di vong c6 tir 4 dén 7 nguyén tu vong.

17. Hop chét theo diém 12, trong d6 hop chat c6 cong thic IA 1a:

N
=z
R5f | OH R5_|/\i\j OH
X /R4a X R4a
N b
L 4
IA-1, T1A-2,
R5
NZ 7 | OH N
Rs—Z OH
/R4a 5~
X N N ~ ‘ /R4a
|4 N
R I'?“
IA-3, hodc T1A-4.

18. Hop chét theo diém 12, trong d6 hop chét c6 cong thirc IA la:

N N
CXAL e CLT
/R4a /R4a
N A N
R4 RY
[IA-4, IA-5,
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N
= l OH
. R4a
N N
R4
[A-6, TA-7, hodc
N7 | OH
. R4a
N N
Y

IA-8,

trong d6 mdi quinolinyl hodc isoquinolinyl ¢é cong thirc IA-4, IA-5, IA-6, 1A-7,
hoic IA-8 dugc thé tiry v bang 1, 2, hodc 3 nhém R’

19. Hop chét theo diém 12, trong d6 mdi R® dc lap 1a —CFs, F, Cl, Br, -NHz, -OCi-

salkyl, -CN, -N(CHz)a, : N'g‘, Ci-oalkyl, Ci-joalkylsulfonyl, hodc
-Csexycloalkyl.

20.Duoc pham chira hop chit theo diém 1 va chit mang hodc chét pha loing duoc

dung.
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