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Linh vire k¥ thuat dwoe dé cap

Sang ché dé cap dén hop chit didu hoa thu thé md coi gama t lién quan dén

retinoid (RORyt) va duoc pham chira hop chét ndy.
Tinh trang ky thuit ciia sang ché

Céac thu thé md c6i lién quan dén retinoid (ROR) 14 c4c yéu t6 phién mi thudc sidu
ho thu thé hat nhin hormon steroid. Ho ROR bao ngm ba thanh vién, ROR alpha
(RORa), ROR beta (RORP) va ROR gama (RORYy), con dugc goi 1a NR1F1, NR1F2 va
NR1F3 twong tmg (va mdi thu thé ndy twong (mg dugc ma héa boi gen RORA, RORB va
RORC riéng biét). Cac ROR bao gdm bén mién chinh dwoc ding chung béi da sb cac thu
thé hat nhan: mién A/B dau N, mién gin két ADN, mién ban 1&, va mién gin két phéi t.
M3di gen ROR tao ra mot s6 dong phan ma chi khac trong cac mién A/B du N cua ching.
Hai déng phén cua RORy, RORy1 va RORyt (con dugc goi la RORYy2) d3 dugc xac dinh.

RORyt 13 dang cut ctia RORY, thiéu 21 axit amin ddu NV thtr nhit va duoc biéu hién
doc lap & cac té bao thudc dong té bao lympho va cAc tac nhan giy cam ung mé lympho
phoi thai (Sun et al., Science, 2000, 288, 2369-2372; Eberl et al., Nat Immunol., 2004, 5:

64-73) trdi ngugc voi RORy dugce biéu hién & nhidu méd (tim, ndo, than, phéi, gan va co).

RORyt ciing duge x4c dinh 13 chit diéu hoa then chdt clia qua trinh biét héa té bao
Thl7. Céc té bao Thl7 1a tip hop con ciia cic té bao T hd trg ma sinh ra IL-17 va cac
xytokin tién viém khac va di duogc chi ra 13 c6 cac chire nang then chdt trong mot s6 mo
hinh bénh tu mién & chudt bao gém viém ndo tiy tr mién dich thuc nghiém
(experimental autoimmune encephalomyelitis- EAE) va viém khép do colagen (CIA).
Ngoai ra, cac té bao Thl7 con két hop véi cac bénh 1y ciia mot loat cic rdi loan ty mién
va rbi loan do viém & ngudi bao gdm da xo ctng, viém khép dang thip, bénh vay nén,
bénh Crohn va bénh hen suyén (Jetten et al., Nucl. Recept. Signal, 2009, 7:¢003; Manel et
al., Nat. Immunol., 2008, 9, 641-649). Sinh bénh hoc ctia cac bénh tir mién man tinh bao
gdm da xo cimg va viém khép dang thip phét sinh tir su pha v khi dung nap véi cac tu
khang nguyén va su phat trién ctia cac té bao T hiéu tmg tu tin cong x4m nhap vao cac

mo dich. Cac nghién ctru da chi ra rang cac t€ bao Thl7 12 mét trong s6 cac nhin t6 diéu
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khién quan trong cua tién trinh viém trong tr mién dich dic hiéu md (Steinman et al., J.
Exp. Med., 2008, 205: 1517-1522; Leung et al., Cell. Mol. Immunol., 2010 7: 182-189).
Céc t& bao Th17 duge hoat héa trong qua trinh bénh va chiu trach nhiém bo sung céc loai
té bao viém khéc, dic biét 1 bach cau trung tinh, dé diéu hoa bénh ly trong cic mo dich
(Korn et al., Annu. Rev. Immunol., 2009, 27:485-517) va RORyt da dugc chi ra 1a dong
vai trd quyét dinh trong céc dp tmg bénh cia cac té bao Thl7 (Ivanov et al., Cell, 2006
126: 1121-1133). Nhitng con chudt thiéu hut RORyt di cho thiy khong c6 té bao Thl7 va
cling din dén cai thién chung EAE. Su gidn doan di truyén cia RORy trong mé hinh
viém rudt két cua chudt cling phong ngira sy phat trién clia viém rudt két (Buonocore et
al., Nature, 2010, 464: 1371-1375). Vai trd ctia RORyt trong sinh bénh hoc ctia cac bénh
tu mién hodc cac bénh do viém d3 dugc chi 5 trong cac tai liéu. (Jetten et al., Adv. Dev.
Biol., 2006, 16:313-355; Meier et al. Immunity, 2007, 26:643-654; Aloisi et al., Nat. Rev.
Immunol., 2006, 6:205-217; Jager et al., J. Immunol., 2009, 183:7169-7177; Serafmi et
al., Brain Pathol., 2004, 14: 164-174; Magliozzi et al., Brain, 2007, 130: 1089-1104;
Barnes et al., Nat. Rev. Immunol., 2008, 8: 183-192). |

Ngoai ra, RORyt cling dugc chi ra 1a dong vai tro quyét dinh trong cac té bao
khéng phai Thl7 khac, nhu cac dudng bao (Hueber et al., J /mmunol., 2010, 184: 3336-
3340). Sy biéu hién va tiét RORyt ciia cac xytokin kiéu Thl7 cling dugc béo cdo trong
c4c t& bao T NK (Eberl et al., Nat. Immunol., 2004, 5: 64-73) va céc té bao T gama-delta
(Sutton et al, Nat. Immunol., 2009, 31: 331-341; Louten et al., J Allergy Clin. Immunol.,
2009, 123: 1004-1011), cho thdy chirc ning quan trong di véi RORyt & cac té bao nay.

WO02012/139775, WO02012/027965, W02012/028100, W02012/100732,
W02012/100734, W02012/064744, W02013/171729 va WO2015/008234 boc 10 hop

chét di vong diéu hoa hoat tinh cua thy thé md coi gama lién quan dén retinoid (RORY).

Theo quan diém trén, ton tai nhu ciu vé céic tic nhan tri liéu méi diéu hoa hoat
tinh cia RORyt va do d6 s& cung cip cac phuong phap méi diéu tri bénh hoic tinh trang
bénh lién quan dén sy diéu hoa RORyt.

Ban chét ki thuit ciia sang ché
Sang ché dé cap dén hop chét diéu hoa thu thé RORyt.

Theo mdt khia canh, sang ché d& cap dén hop chit c6 cong thire (I)
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hodc chat hd bién ciia no, chat ddong phan 1ap thé ciia n6 hodc mudi duoc dung ciia
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Vong B dugc chon tir C;_¢xycloalkyl, Cq.14aryl, heteroxyclyl co tir 3 dén 15 canh

y y
2= NN x
/ 2\
— \N=—

va ;

va heteroaryl cé tur 5 dén 14 canh;

L khong cé mit hoac 1a ,*~X—~(CR'R’)*,; X dugc chon tir O, NR* va _N:>_O— :
mdi X, y va z dai dién cho mot diém gén;
R duoc chon tir hydroxyl, C,_salkyl va C,_salkoxy;

mdi trudng hop R? doc 1ap dugc chon tir xyano, halogen, hydroxyl, C,salkyl, C;.
galkoxy, C;_galkoxyC,_galkyl, haloC,_galkyl, haloC,salkoxy, hydroxyC,_salkyl, C(O)C,.
salkyl, C5_gxycloalkyl, C(O)Cs_¢xycloalkyl va vong heteroxyclic c6 tir 3 dén 15 canh;

mdi truong hop R doc lap dugce chon tir halogen, xyano, C,_galkyl; haloC, _galkyl
va Cs_¢xycloalkyl;

mdi trudng hop R* doc 1ap dugce chon tir halogen, xyano, C,_galkyl; haloC;_galkyl
va Cs_¢xycloalkyl;
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mdi trudng hop R’ ddc 1ap dugc chon tir halogen, xyano, C;_galkyl; haloC,_salkyl
va C,_¢xycloalkyl;

R? va R®, ma c6 thé gibng hodc khac nhau, m&i nhém doc 1ap duogc chon tir hydro
va Cl_galk}d;

R* va RY ma c6 thé giéng hoic khac nhau, mdi nhém doc 1ap duge chon tir hydro,
C,salkyl va hydroxyC,_salkyl; hodc R* va RY cing véi nguyén tir cacbon ma ching gin
vao, tao thanh vong xycloalkyl c6 tir 3 dén 6 canh;

R* duoc chon tir hydro hoic C_salkyl;
“n” bang 0, 1, 2 hoic 3;

“m” béng 0, 1 hoac 2;

“p” bing 0, 1 hoic 2;

“q” bang 0, 1, 2 hodc 3 va

“t” bang 0, 1, 2 hoic 3.

Hop chét c¢6 cong thirc (I) ¢6 thé bao gbm mét hoic nhiéu phuong 4n. Cac phuong
4n vé& hop chat c¢6 cong thirc (I) bao gdm cac hop chét c6 cong thirc (II) va céng thirc (IIT)
nhu duoc mé ta dudi ddy. Can dugc hiéu 13 cic phuong 4n duéi diy duoc minh hoa cho
sang ché va khong du dinh 13 gi6i han c4c yéu cau bao ho béi cac phuong an cu thé duge
minh hoa. Ciing c4n hiéu ring c4c phuong an dugc x4c dinh trong ban mo ta ndy c6 thé
duoc str dung doc 14p hoic két hop véi dinh nghia bét ky hoic phuong an bt ky khac
dugc xac dinh trong ban mé td nay. Do do, sang ché du dinh tht ca cac dang két hop va
thay thé c6 thé ctia cac phuong 4n khac nhau dugc md ta doc 1ap. Vi dy, sang ché dé cap
dén hop chét c6 cong thirc (I) nhur duge xac dinh trén day trong d6 L khéng c6 mit (theo
mot phuong an dugc xéc dinh dudi day), R' 12 hydroxyl, metyl hodc metoxy (theo mot
phuong an khac dugce xac dinh duéi day) va “p” bang 0 (theo mot phuong 4n khéc nita
dugc xéac dinh dudi day).

Theo mdt phuong én, sang ché d& cap dén hop chét cé cong thirc (I), trong d6
vong B 1a C;¢xycloalkyl (vi du xyclohexyl), Cs.15aryl (vi du phenyl), heteroxyclyl c6 tir 3
dén 15 canh (vi du 6-oxo-1,6-dihydropyridinyl, piperidinyl, piperazinyl hodc
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morpholinyl) hoic heteroaryl c6 tir 5 &én 14 canh (vi du isoxazolyl, pyrazolyl, thiazolyl,
pyridinyl hoac pyrimidinyl).

Theo mét phuong an khéc, sang ché dé cap dén hop chét c6 cong thirc (I), trong d6
vong B 1a xyclohexyl, phenyl, 6-oxo-1,6-dihydropyridinyl, piperidinyl, piperazinyl,
morpholinyl, isoxazolyl, pyrazolyl, thiazolyl, pyridinyl hodc pyrimidinyl.

Theo mot phuong an khéc, sang ché d& cép dén hop chat c6 cong thirc (I), trong d6
L khong c6 mat.

Theo mét phuong an khéc, sang ché dé cap dén hop chit c6 cong thic (1), trong d6
L 1 ,*-X—~(CR*RY)*, va “t” bang 0.

Theo mét phuong an khéc, sang ché dé cap dén hop chét c6 cong thie (1), trong d6
L 1a ,*~X—(CR*RY)—*, va “t” bang 1. Theo phuong 4n ndy, R* 14 hydro va R’ 12 hydro,
metyl hoic hydroxymetyl hodc R* va R cing nhau tao thanh vong xyclopropyl.

Theo mdt phuong an khac, sang ché dé cap dén hop chat c6 cong thic (I), trong
d6 L 1a *~X—(CR*R*)—*, va “t” bang 2. Theo phuong 4n ndy, R* va R” 1a hydro.

Theo mét phuong 4n khac, sang ché dé cap dén hop chét c6 cong thic (I), trong d6

Theo mét phuong an khéc, sang ché d& cap dén hop chét c6 cong thire (1), trong d6
R’ 13 hydroxyl, C,.galkyl (vi du metyl) hodc C_galkoxy (vi du metoxy).

Theo mot phuong 4n khac, sang ché dé cap dén hop chét c6 cong thic (1), trong d6
R' 13 hydroxyl, metyl hodc metoxy.

Theo mot phuong 4n khac, séng ché dé cap dén hop chét c6 cong thire (I), trong d6
mdi nhém R? 13 xyano, halogen (vi du F hoic Cl), C,alkyl (vi du metyl hodc etyl), C;.
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galkoxy (vi du metoxy), CjgalkoxyCigalkyl (vi du metoxyetyl), haloC; salkyl (vi du
triflometyl), Cj¢xycloalkyl (vi du xyclopropyl), C(O)Cigalkyl (vi du C(O)metyl),
C(0)C;¢xycloalkyl (vi du C(O)xyclopropyl) hodc vong heteroxyclic c6 tir 3 dén 15 canh
(vi du oxetan-3-yl).

Theo mét phuong an khéc, sang ché dé cap dén hop chét c6 cong thirc (I), trong d6
mdi nhém R? 13 xyano, F, Cl, metyl, etyl, metoxy, metoxyetyl, triflometyl, xyclopropyl,
C(O)metyl, C(O)xyclopropyl hodc oxetan-3-yl.

Theo mot phuong 4n khéc, sang ché dé cap dén hop chét c6 cong thire (I), trong d6
mdi nhém R? 13 xyano, F, Cl, metyl, etyl, metoxy, metoxyetyl, triflometyl, xyclopropyl,
C(O)metyl, C(O)xyclopropyl hoic oxetan-3-yl va “n” bang 1 hodc 2.

Theo mot phuong 4n khéc, sang ché d& cap dén hop chit c6 cong thirc (I), trong d6
mdi nhém R’ 13 Csalkyl (vi du metyl hodc fert. butyl) hoic haloC;salkyl (vi du
triflometyl).

Theo mot phuong an khéc, sang ché dé cap dén hop chit c6 cong thirc (I), trong d6
mdi nhom R? 13 metyl, tert-butyl hodc triflometyl.

Theo mot phuong 4n khac, sang ché @ cap dén hop chét c6 cong thirc (I), trong
d6 R? 13 metyl, terz-butyl hoic triflometyl va “m” bang 1.

Theo mot phuong 4n khéc, sang ché d& cap dén hop chit c6 cong thirc (I), trong d6
R* 13 halogen (vi du F hoic Cl).

Theo mot phuong 4n khéc, sang ché dé cép dén hop chét c6 cong thic (I), trong
d6R*1aF.

Theo mot phuong 4n khéc, sang ché d& cap dén hop chit c6 cong thirc (I), trong d6
R*1AF vapbang 1.

Theo mét phuong 4n khéc, sang ché d& cap dén hop chit c6 cong thirc (I), trong d6
mdt nhém trong s& nhém R? va R® 13 hydro va nhém con lai 14 hydro hodc C;_salkyl (vi du
metyl).

Theo mét phuong 4n khéc, sang ché d& cap dén hop chat c6 cong thirc (I), trong d6
mdt nhom trong s6 nhém R? va R® 13 hydro va nhém con lai 13 hydro hodc metyl.

Theo mét phuong an khéc, sang ché d& cap dén hop chét c6 cong thie (I), trong d6
R® va R"1a hydro.
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Theo mét phuong an khéc, sang ché dé cap dén hop chét ¢ cong thirc (I), trong d6
R®1a hydro va R"1a C,salkyl (vi du metyl).

Theo mét phuong an khéc, sang ché dé cap dén hop chét ¢ cong thirc (I), trong d6
R® 13 hydro va R®1a metyl. |

Theo mét phuong 4n khéc, sang ché dé cap dén hop chét c6 cong thirc (I), trong d6
R! 14 metyl; R? 13 hydro va R® 13 hydro.

Theo mét phuong 4n khéc, sang ché dé cap dén hop chét c6 cong thirc (1), trong d6
R! 14 metoxy; R* 12 hydro va R 13 hydro.

Theo mét phuong 4n khéc, sang ché dé cap dén hop chét c6 cong thire (1), trong d6
R' 13 hydroxyl; R® 13 hydro va R® 14 metyl.

Theo mot phuong 4n khéc, sang ché dé cap dén hop chét c6 cong thirc (1), trong d6

y%—@—§X

(R¥)m

Uéx & s
hoic N—_—/ .

Theo mét phuong 4n khéc, sang ché d& cap dén hop chit c6 cong thirc (I), trong d6

(R%;@;% la xyclohexyl, phenyl, 2-clophenyl, 3-clophenyl, 4-clophenyl, 4-
xyanophenyl, 2-xyclopropylphenyl, 2,4-diclophenyl, 2-clo-4-flophenyl, 4-clo-2-
flophenyl, 2-clo-4-metylphenyl, 2,4-diflophenyl, 3,4-diflophenyl, 2,4-dimetylphenyl, 2-
etylphenyl, 2-flophenyl, 4-flophenyl, 2-flo-4-metylphenyl, 4-flo-2-metylphenyl, 4-
metoxyphenyl, 4-(triflometyl)phenyl, o-tolyl , p-tolyl, 4-axetylpiperazin-1-yl, 4-axetyl-2-
metylpiperazin-1-yl, 4-(xyclopropancarbonyl)piperazin-1-yl, 4,4-diflopiperidin-1-yl, 4-
etylpiperazin-1-yl, 4-metylpiperazin-1-yl, 4-(2-metoxyetyl)piperazin-1-yl, 1-metyl-6-
0x0-1,6-dihydropyridin-3-yl, 4-(oxetan-3-yl)piperazin-1-yl, morpholin-4-yl, (2S,6R)-
2,6-dimetylmorpholin-4-yl,  3,5-dimetylisoxazol-4-yl, 1-metyl-1H-pyrazol-4-yl, 4-
metylthiazol-5-yl, pyridin-4-yl hodc pyrimidin-5-yl.

Theo m6t phuong 4n khéc, sang ché d& cap dén hop chat c6 cong thirc (I), trong d6
“n” bang 0, 1 hoic 2.
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Theo mot phwong 4n khéc, sang ché d& cap dén hop chét ¢ cong thirc (I), trong d6
“m” bang 0 hoic 1.

Theo mét phwong 4n khéc, sang ché dé cap dén hop chét c6 cong thirc (I), trong d6
“p” bang 0 hoic 1.

Theo mot phuong 4n khéc, sang ché dé cap dén hop chét c6 cong thirc (I), trong d6
“q” bang 0.

Theo mot phuong 4n khéc, sang ché d cap dén hop chit c6 cong thirc (I), trong d6

Vc‘)ng A 1a , ,

U éN/x N \ x
—\ :

Vong B 1a xyclohexyl, phenyl, 6-oxo-1,6-dihydropyridinyl, piperidinyl,
piperazinyl, morpholinyl, isoxazolyl, pyrazolyl, thiazolyl, pyridinyl hodc pyrimidinyl;

z
" z ¥z z Jﬁ"'//
YIS~z oy HN
N * * I
y N

L khong c6 mit hodc la | , , Hoo H , v¥ ,

y , v hoac v* ;

R' 13 hydroxyl, metyl hodc metoxy;

R? 1a xyano, F, Cl, metyl, etyl, metoxy, metoxyetyl, triflometyl, xyclopropyl,
C(O)metyl, C(O)xyclopropyl hodc oxetan-3-yl;

R’ 13 metyl, fert. butyl hoic triflometyl;

R*IAF,

R? 14 hydro;

R®1a hydro hoic metyl;
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“n” béng 0, 1 hoac 2;
“m” bang 0 hodc 1;
“p” bang 0 hoic 1; va
“q” bang 0.

Theo mét phuong 4n khéc, sang ché dé cap dén hop chit c6 cong thirc (I), trong d6

yg_@_;x 1\ b/ N|

R3)m N

a 7 9 D
¥ v v~ o
o) N Y v
< N g/ N ;
U Q/ - x 7LN\ e
N , , F3C hoac N=—= ;

(RZ)"—@Z_% la xyclohexyl, phenyl, 2-clophenyl, 3-clophenyl, 4-clophenyl, 4-
xyanophenyl, 2-xyclopropylphenyl, 2,4-diclophenyl, 2-clo-4-flophenyl, 4-clo-2-
flophenyl, 2-clo-4-metylphenyl, 2,4-diflophenyl, 3,4-diflophenyl, 2,4-dimetylphenyl, 2-
etylphenyl, 2-flophenyl, 4-flophenyl, 2-flo-4-metylphenyl, 4-flo-2-metylphenyl, 4-
~ metoxyphenyl, 4-(triflometyl)phenyl, o-tolyl , p-tolyl, 4-axetylpiperazin-1-yl, 4-axetyl-2-
metylpiperazin-1-yl, 4-(xyclopropancarbonyl)piperazin-1-yl, 4,4-diflopiperidin-1-yl, 4-
etylpiperazin-1-yl, 4-metylpiperazin-1-yl, 4-(2-metoxyetyl)piperazin-1-yl, 1-metyl-6-
oxo-1,6-dihydropyridin-3-yl, 4-(oxetan-3-yl)piperazin-1-yl, morpholin-4-yl, (2S,6R)-2,6-
dimetylmorpholin-4-yl, 3,5-dimetylisoxazol-4-yl, I-metyl-1H-pyrazol-4-yl,  4-
metylthiazol-5-yl, pyridin-4-yl hoic pyrimidin-5-yl;

z
e .
* e,
* % z HN “y
YISNTTZ oy J J /L
N Y*\N Y*\N l
*
H H y
b M M b

L khong c6 mit hodc la | |

bl

/r z * 5 /t r z |* z *
\N "I/II/ HNJ\ \N J z * z O)-""// o/\
y L y L y L Y *~¢ y *\O/L ; *

3 b 2 b b b > 2 b

H*Z [e) *
clg (NS HTJ\/OH
y* yJ

2

hoac v* ;

R' 13 hydroxyl, metyl hoic metoxy;
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R'1AF;
R*1a hydro;
R® 13 hydro hodc metyl;

€69

P béng 0 hodc 1; va
‘;q” b%mg 0.

Theo mdt phuong 4n, sang ché dé cap dén hop chit c6 cong thic (I) ¢b gia tri ICs
nho hon 1000nM, tdt hon néu nhé hon 500nM, tot hon nita néu nhé hon 100nM, dbi véi
hoat tinh cia RORyt.

Céc phuong an khac dé cap dén cac nhém vong A, vong B, L, Rl, Rz, R’ ,RY R
R?, Rb, n, m, p va q (va cdc nhom dugce xac dinh ¢ ddy) dugc mod ta dudi day lién quan
dén hop chét ¢6 cong thire (IT), hodc hop chét ¢6 cong thire (IIT). Can hiéu 14 cac phuong
4an khong gioi han & viée st dung cing v6i cac hop chét co cong thire (II) hodc (III),
nhung st dung doc 14p hodc riéng 1& v6i hop chéit c6 cong thie (I). Vi du, trong mét
phuong 4n duge mé dudi ddy, cu thé 13 sang ché dé cap dén hop chat c6 cong thirc (IT)
hoac (III) trong d6 “m” bang 0 hodc 1 va do d6 sang ché ciing d& cap dén hop chit co
cong thire (I) trong d6 “m” bang 0 hoc 1.

Sang ché ciing dé cap dén hop chét c6 cong thirc (II), ma 13 mot phuong 4n cla

hop chat c¢6 cong thic (I).

Theo d6, sang ché @& cap dén hop chét ¢ cong thirc (II)

(R)n '

(WO
' \ | /
3) =" z
(R™)m (R4)p (“)/\Qilz
Ra
b 1

R R’
(ID)
hodc chét hd bién clia nd, chit dong phan 1ap thé ctia n6 hoic mubi duge dung ciia
no,
trong do
Vong A dugce chon tir
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va ;

Vong B dugc chon tir C5¢xycloalkyl, Cq.14aryl, heteroxyclyl c6 tir 3 dén 15 canh
va heteroaryl cé tir 5 dén 14 canh;

mdi x va y dai dién cho mot diém gz"m;

R! dugc chon tir hydroxyl, Cy.salkyl va C,_galkoxy;

mdi truong hop R? doc 1ap duoc chon tir xyano, halogen, hydroxyl, C;salkyl, C,.
salkoxy, C;_galkoxyC,.salkyl, haloC,_galkyl, haloC, salkoxy, hydroxyC, salkyl, C(O)C;.
galkyl, C3_gxycloalkyl, C(O)C;_¢xycloalkyl va vong heteroxyclic c6 tir 3 dén 15 canh;

mdi trudong hop R? doc 1ap duoc chon tir halogen, xyano, Cy_salkyl; haloC,_salkyl
va Cs¢xycloalkyl;

mdi truong hop R doc 1ap duoc chon tir halogen, xyano, C,_galkyl; haloC,_salkyl
va Cy¢xycloalkyl;

R? va R®, ma c6 thé gidng hodc khac nhau, mdi nhém doc 14p dugce chon tir hydro
va C;_galkyl;

“n” béng 0, 1, 2 hodc 3;

“m” béng 0, 1 hoac 2; va

“p” bang 0, 1 hodc 2.

Hop chit c¢6 cong thic (IT) c6 thé bao gdbm mot hoic nhidu phuong an. Can duoc
hiéu 13 céc phuong én duéi ddy dugc minh hoa cho sing ché va khong du dinh 12 gi6i
han céc yéu cau bao ho bdi cac phuong an cu thé dugc minh hoa. Ciing can hiéu rﬁng cac
phuong an dugc xac dinh trong ban md ta nay co thé dugc st dung doc 1ap hodc Két hop
v6i dinh nghia bat ky, phuong an bat ky khac dugc xac dinh trong ban md ta nay. Do dé,
sang ché dy dinh tit ca cac dang két hop va thay thé ¢6 thé cta cac phuong an khac nhau
duoc md ta doc 1ap. Vi du, sang ché dé cép dén hop chét c6 cong thire (IT) nhu duge xac
dinh trén day trong d6 R' 13 hydroxyl, metyl hoic metoxy (theo mot phuong 4n duge xac
dinh duéi day), R? 1a hydro (theo mét phuong an khac dugce xac dinh dudi day) va “m”

bang 0 hoidc 1 (theo mdt phurong 4n khac nira duge xé4c dinh dudi day).
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Theo mét phuong 4n, sang ché dé cap dén hop chit c6 cong thire (I1), trong d6
vong B 1a Cq.y4aryl (vi du phenyl), heteroxyclyl cé tir 3 dén 15 canh (vi du 6-oxo-1,6-
dihydropyridinyl, piperidinyl, piperazinyl hodc morpholinyl) hodc heteroaryl c6 tir 5 dén
14 canh (vi du pyrazolyl, pyridinyl hodc pyrimidinyl).

Theo mdt phuong an khac, sang ché dé cap dén hop chat c6 cong thire (II), trong
d6 vong B 1a phenyl, 6-oxo-1,6—dihydropyridin-3-yl, piperidinyl, piperazinyl,
morpholinyl, pyrazolyl, pyridinyl hoc pyrimidinyl.

Theo mdt phuong an khac, sang ché dé cap dén hop chit cé cong thire (II), trong
d6 R' 13 hydroxyl, C,_salkyl (vi du metyl) hoic C;_salkoxy (vi du metoxy).

Theo mdt phuong an khac, sang ché dé cap dén hop chét c6 cong thirc (II), trong
d6 R' 12 hydroxyl, metyl hoic metoxy.

Theo mdt phuong an khac, sang ché d& cap dén hop chét c6 cong thic (II), trong
d6 mdi nhom R? 13 xyano, halogen (vi du F hodc Cl), C,galkyl (vi du metyl hodc etyl),
C,.salkoxy (vi du metoxy), Ci_galkoxyC,salkyl (vi du metoxyetyl), haloC,salkyl (vi du
triflometyl), C(O)Cisalkyl (vi du C(O)metyl), C(O)Csexycloalkyl (vi du
C(O)xyclopropyl) hodc vong heteroxyclic c¢é tir 3 dén 15 canh (vi du oxetan-3-yl).

Theo mét phuong 4n khac, sang ché d& cap dén hop chét c6 cong thirc (IT), trong
d6 mdi nhom R? 12 xyano, F, Cl, metyl, etyl, metoxy, metoxyetyl, triflometyl, C(O)metyl,
C(O)xyclopropyl hodc oxetan-3-yl. '

Theo mdt phuong an khac, sang ché dé cap dén hop chét c6 cong thirc (II), trong
d6 mdi nhém R? 13 xyano, F, Cl, metyl, etyl, metoxy, metoxyetyl, triflometyl, C(O)metyl,
C(O)xyclopropyl hodc oxetan-3-yl, va “n” bang 1 hoic 2.

Theo mdt phuong an khac, sang ché dé cap dén hop chit c6 cong thic (II), trong
d6 mdi nhém R’ 13 Cyalkyl (vi du metyl hodc tert-butyl) hodc haloC,galkyl (vi du
triflometyl).

Theo mdt phuong 4n khac, sang ché dé cap dén hop chét c6 cong thirc (II), trong
d6 mdi nhom R® 13 metyl, fert-butyl hodc triflometyl.

Theo mét phuong 4n khac, sang ché d& cap dén hop chét c6 cong thirc (II), trong
d6 R? 12 metyl, tert-butyl hodc triflometyl va “m” bang 1.
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Theo mdt phuong 4n khéc, sang ché dé cap dén hop chét c6 cong thuc (II), trong
d6 R* 13 halogen (vi du F hoic CI).

Theo mdt phuong 4an khéc, sang ché dé cap dén hop chit c6 cong thie (II), trong
d6R* 1A F.

Theo mdt phuong an khéac, sang ché dé cap dén hop chit ¢ cong thire (II), trong
d6R*1a F va “p” bang 1.

Theo mdt phuong 4an khéac, sang ché dé cap dén hop chit c6 cong thirc (II), trong
d6 mot nhom trong sé nhom R? va R°13 hydro va nhém con lai 13 hydro hodc C,_salkyl (vi
du metyl) .

Theo mdt phuong an khac, sang ché d& cap dén hop chét c6 cong thire (II), trong
d6 mot nhém trong sé nhom R? va R 14 hydro va nhém con lai 13 hydro hozc metyl.

Theo médt phuong an khéc, sang ché dé cap dén hop chit c6 cong thirc (II), trong
d6 R® va R°1a hydro.

Theo mdt phuong 4n khac, sang ché dé cap dén hop chit c6 cong thic (II), trong
d6 R 1a hydro va R"1a C,_galkyl (vi du metyl).

Theo mdt phuong an khac, sang ché d& cap dén hop chét c6 cong thic (II), trong
d6 R 1a hydro va R"1a metyl. |

Theo mdt phuong an khéac, sang ché dé cap dén hop chét c6 cong thic (II), trong
d6 R' 12 metyl; R 1a hydro va R® 13 hydro.

Theo mdt phuong an khac, sang ché dé céap dén hop chat c6 cong thic (I), trong
d6 R' 12 metoxy; R? 14 hydro va R” 13 hydro. |

Theo mét phwong 4n khéc, sang ché dé cap dén hop chat cé cong thire (IT), trong
d6 R' 12 hydroxyl; R* 13 hydro va R® 1a metyl.
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Theo mét phuong 4n khéc, sang ché d& cap dén hop chét c6 cong thirc (II), trong

=, C(

i R a N\F
O,
, F

¥ )
N

] S -

S é/ N ’
U Q —i %N\ e
AN , 3C hoac N== .

Theo mdt phuong 4n khéc, sang ché @& cap dén hop chét c6 cong thic (II), trong

do (Rz)n__@_g 1a phenyl, 2-clophenyl, 3-clophenyl, 4-clophenyl, 4-xyanophenyl, 2,4-
diclophenyl, 2-clo-4-flophenyl, 4-clo-2-flophenyl, 2,4-diflophenyl, 3,4-diflophenyl, 2,4-
dimetylphenyl, 2-etylphenyl, 2-flophenyl, 4-flophenyl, 2-flo-4-metylphenyl, 4-flo-2-
metylphenyl, 4-metoxyphenyl, 4-(triflometyl)phenyl, o-tolyl, p-tolyl, 4-axetylpiperazin-
1-yl, 4-axetyl-2-metylpiperazin-1-yl,  4-(xyclopropancarbonyl)piperazin-1-yl, 4,4-
diflopiperidin-1-yl, 4-etylpiperazin-1-yl, 4-metylpiperazin-1-yl, 4-(2-
metoxyetyl)piperazin-1-yl, 1-metyl-6-0x0-1,6-dihydropyridin-3-yl, 4-(oxetan-3-
yl)piperazin-1-yl,  morpholin-4-yl, (2S,6R)-2,6-dimetylmorpholin-4-yl, 1-metyl-1H-
pyrazol-4-yl, pyridin-4-yl hodc pyrimidin-5-yl.

Theo mdt phuong 4an khéc, sang ché @& cap dén hop chét c6 cong thirc (II), trong
d6 “n” bang 0, 1 hoic 2.

Theo mdt phuong 4an khac, sang ché dé cap dén hop chét c6 cong thuc (II), trong
d6 “m” bang 0 hoic 1.

Theo mdt phuong an khac, sang ché dé cap dén hop chét ¢ cong thic (IT), trong
d6 “p” bang 0 hoic 1.

Theo mdt phuong 4n khéac, sang ché dé cap dén hop chét cé cong thire (II), trong
do
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Vong B 1a phenyl, 6-oxo-1,6-dihydropyridinyl, piperidinyl, piperazinyl,
morpholinyl, pyrazolyl, pyridinyl hodc pyrimidinyl;

R' 13 hydroxyl, metyl hoic metoxy;

R* 13 xyano, F, Cl, metyl, etyl, metoxy, metoxyetyl, triflometyl, C(O)metyl,
C(O)xyclopropyl hodc oxetan-3-yl;

R? 13 metyl, zert. butyl hoic triflometyl;
R*IAF;

R*1a hydro;

R® 13 hydro hodc metyl;

“n” bang 0, 1 hoic 2;

“m” bang 0 hoic 1; va

“p” bang 0 hoic 1.

Theo mdt phuong 4n khéac, sang ché dé cap dén hop chit c6 cong thic (II), trong -

do
N 5 Y Y] ¥
%_ A —§ N X " N X X x X% S
Y 3 h L//N ”\ N| = ’ G l N
R B NS NS N N
i v~ y -
o) N S \
x* / N=X / N \
l _N/ / N X
N —N
, , FaC hoac N=

R%),— B )~
79 % la phenyl, 2-clophenyl, 3-clophenyl, 4-clophenyl, 4-xyanophenyl,

2,4-diclophenyl, 2-clo-4-flophenyl, 4-clo-2-flophenyl, 2,4-diflophenyl, 3,4-diflophenyl,
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2 4-dimetylphenyl, 2-etylphenyl, 2-flophenyl, 4-flophenyl, 2-flo-4-metylphenyl, 4-flo-2-
metylphenyl, 4-metoxyphenyl, 4-(triflometyl)phenyl, o-tolyl, p-tolyl, 4-axetylpiperazin-
1-yl, 4-axetyl-2-metylpiperazin-1-yl, 4-(xyclopropancarbonyl)piperazin-1-yl, 4,4-
diflopiperidin-1-yl, 4-etylpiperazin-1-yl, 4-metylpiperazin-1-yl, 4-(2-
metoxyetyl)piperazin-1-yl, 1-metyl-6-0x0-1,6-dihydropyridin-3-yl, = 4-(oxetan-3-
yl)piperazin-1-yl, = morpholin-4-yl, (2S,6R)-2,6-dimetylmorpholin-4-yl, 1-metyl-1H-
pyrazol-4-yl, pyridin-4-yl hodc pyrimidin-5-yl;

R' 13 hydroxyl, metyl hodc metoxy;

R'IAF;

R*1a hydro;

R 13 hydro hoic metyl; va

“p” bang 0 hoic 1.

Theo mét phuong 4n, sang ché d& cap dén hop chat c6 cong thire (II) cb gia tri
ICso nhé hon 1000nM, t6t hon néu nhd hon 500nM, tét hon nita néu nhé hon 100nM, déi
v6i hoat tinh cua RORyt.

Séng ché ciing dé cép dén hop chat c6 cong thic (III), ma 13 mot phuong 4n cla
hop chét ¢ cong thirc (I).

Theo d6, sang ché d& cip dén hop chit c6 cong thirc (111

(R, @

RX

Ryt H
o F
S B
N R

(III)
hodc chét hd bién cia nd, chit déng phan lép thé cua né hoic hoic mudi duge
dung cua no,
trong do
Vong B dugc chon tir C3_gxycloalkyl, Cq_y4aryl, heteroxyclyl c6 tir 3 dén 15 canh
va heteroaryl cé tir 5 dén 14 canh;
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X duge chon tir-O-,-NR*- va _N:>—O_ ;
R! duge chon tir hydroxyl, C;.galkyl va C,_galkoxy;

mdi trudmg hop R? doc 1ap dugce chon tir xyano, halogen, hydroxyl, C;_galkyl, C,.
galkoxy, C;_galkoxyC_galkyl, haloC,_galkyl, haloC,_salkoxy, hydroxyC,_salkyl, C(O)C;.
salkyl, C3_xycloalkyl, C(O)Cs.¢xycloalkyl va vong heteroxyclic ¢é tir 3 dén 15 canh;

mdi trudng hop R* doc 1ap dugce chon tir halogen, xyano, Cy_salkyl; haloC,_galkyl
va C;_¢xycloalkyl;

R® va R®, ma c6 thé giéng hoic khac nhau, mbi nhém doc 1ap duge chon tir hydro
va Cy_galkyl;

R* va RY ma c6 thé gibng hoic khac nhau, mdi nhém doc lap duoc chon tir hydro,
Cpsalkyl va hydroxyC, salkyl; hodc R* va RY cling v6i nguyén tir cacbon ma chiing gén
vao, tao thanh vong xycloalkyl ¢6 tir 3 dén 6 canh;

R™ dugc chon tir hydro hoic C,_galkyl;

“n” bang 0, 1, 2 hoic 3;

€6 99

p” bang 0, 1 hodc 2; va
“t” bang 0, 1, 2 hoic 3.

Hop chit c¢6 cong thie (III) ¢6 thé bao gdm mot hodc nhidu phuong 4n. Cén duoc
hidu 13 c4c phuong 4n duéi diy duoc minh hoa cho sang ché va khong du dinh 13 giGi
han céc yéu ciu bao hd boi cac phuong 4n cu thé duge minh hoa. Ciing can hiéu ring
cac phuong an dugc xac dinh trong ban mo ta nay co thé dugc st dung doc 18p hoac Kkét
hop v6i dinh nghia bét ky, phuong an bat ky khac dugc x4c dinh trong ban mo ta nay. Do
d6, sang ché du dinh tit ca cac dang két hop va thay thé ¢ thé ciia cac phuong an khac
nhau duge mé ta doc 14p. Vi du, sang ché dé cap dén hop chit c6 cong thic (IIT) nhu
dugce xac dinh trén day trong d6 X 1a O (theo mot phuong an dugce xac dinh duédi day), R!
1a hydroxyl hoac metyl (theo mot phuong an khac duge xac dinh dudi day) va “n” bang

0, 1 hoac 2 (theo mdt phuong an khac nira duge xéc dinh dudi day).

Theo mot phuong 4n, sang ché @& cip dén hop chat c6 cong thic (III), trong d6
vong B 1a Cs¢xycloalkyl (vi du xyclohexyl), Ce_j4aryl (vi du phenyl), heteroxyclyl c6 tir 3
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dén 15 canh (vi du piperazinyl) hoic heteroaryl c6 tir 5 dén 14 canh (vi du isoxazolyl
hodc thiazolyl).

Theo mdt phuong 4n khac, sang ché @& cap dén hop chét c6 cong thirc (III), trong
do6 vong B 1a xyclohexyl, phenyl, piperazinyl, isoxazolyl hodc thiazolyl.

Theo mot phuong 4n khac, séng ché dé& cap dén hop chét c6 cong thic (III), trong
do X 1a O.

Theo mét phuong 4n khac, sang ché @& cap dén hop chét c6 cong thire (III), trong
d6 X 1a NR*!. Theo phwong 4n nay NR*' 13 hydro hozc metyl.

Theo mét phuong 4n khac, sang ché dé cap dén hop chit c6 cong thuc (IIT), trong
d6 X 13-O-,-NH-,-N(CH,)- hoic - -o-

Theo mét phuong an khac, sang ché @ cap dén hop chét c6 cong thirc (III), trong
d6 R* 13 hydro; R 1a hydro; va t bang 1 hoic 2.

Theo mét phuong 4n khac, sang ché dé cap dén hop chét c6 cong thuc (III), trong
d6 R* 13 hydro; RY 12 metyl hodc hydroxymetyl; hodc R* va R ciing véi nguyén tir cacbon

ma ching gén vao, tao thanh vong xyclopropyl; va “t” bang 1.

Theo mét phuong 4n khac, sang ché dé cap dén hop chét c6 cong thirc (III), trong

*z
Rx% [z [z iz
RY ‘ z J J J\
0 YISz oy J* ’ /r\ HNT TSN
N v y * l
N H y *
9 2 H 2 M

N
| I |
b v | :

y y*

b b

*
* y y T~ y *
2 y 2 o 2 O 9 b y* 9 y* b 2 2 y
fz
HNJ\/OH
I 2 4
hoac v * , trong d6 y va z dai dién cho mét diém géan.

Theo mét phuong 4n khac, sang ché dé cap dén hop chat ¢ cong thic (III), trong
d6 R' 13 hydroxyl hodc C,_galkyl (vi du metyl).

Theo mét phuong 4n khac, sang ché dé cap dén hop chit ¢ cong thirc (I1I), trong
d6 R' 12 hydroxyl hodc metyl.
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Theo mot phuong 4n khac, sang ché dé cap dén hop chét c6 cong thire (IID), trong
d6 mdi nhom R? 13 halogen (vi du F hodc Cl), C;_alkyl (vi du metyl) hodc C;_¢xycloalkyl
(vi du xyclopropyl).

Theo mot phuong 4n khac, sang ché d& cap dén hop chit c6 cong thic (TII), trong
d6 mdi nhom R? 13 F, Cl, metyl hoac xyclopropyl.

Theo mét phuong 4n khac, sang ché dé cap dén hop chét c6 cong thie (III), trong
d6 mdi nhém R? 13 F, Cl, metyl hodc xyclopropyl va “n” bang 1 hozc 2.

Theo mot phuong an khac, sang ché @& cap dén hop chit ¢ cong thirc (I1I), trong
d6 R* 12 halogen (vi du F hoic Cl).

Theo mét phuong 4n khac, sang ché dé cap dén hop chat c6 cong thirc (III), trong
d6R*1aF.

Theo mot phuong 4n khac, sang ché dé cap dén hop chit c6 cong thirc (III), trong
d6R*1a F va “p” bang 1.

Theo mét phuong 4n khac, sang ché dé cap dén hop chit c6 cong thirc (III), trong
d6 mot nhém trong sé nhém R? va R® 13 hydro va nhém con lai 12 hydro hodc C,_salkyl
(vi du metyl) .

Theo mét phuong 4n khac, sang ché dé cap dén hop chit ¢ cong thire (IIT), trong

d6 mot nhom trong s6 nhém R? va R 13 hydro va nhém con lai 13 hydro hoic metyl.

Theo mot phuong 4n khac, sang ché d& cap dén hop chét c6 cong thirc (I11), trong
d6 R* va R" 13 hydro.

Theo mot phuong an khac, sang ché @& cap dén hop chit c6 cong thirc (III), trong
d6 R? 12 hydro va R®1a C;_galkyl (vi du metyl).

Theo mot phuong an khac, sang ché d& cap dén hop chét c6 cong thirc (111), trong
d6 R* 13 hydro va R°13 metyl. |

Theo mot phuong an khac, sang ché d& cap dén hop chét c6 cong thirc (I11), trong
d6 R! 1 metyl; R® 12 hydro va R® 13 hydro.

Theo mot phuong 4n khéc, sang ché d& cap dén hop chit c6 cong thie (IIT), trong
d6 R 12 metoxy; R? 13 hydro va R® 1 hydro.

Theo mdt phuong 4n khéac, sang ché @& cap dén hop chét c6 cong thic (T1I), trong
d6 R 1a hydroxyl; R* 14 hydro va R® 13 metyl.

-20-



33268

Theo mét phuong 4n khac, sang ché dé cap dén hop chét c6 cong thirc (IIT), trong
R2 n__B —
g %
xyclopropylphenyl, 2-clo-4-flophenyl, 2-clo-4-metylphenyl, 2,4-dimetylphenyl, 4-flo-2-

la xyclohexyl, phenyl, 2-clophenyl, 3-clophenyl, 4-clophenyl, 2-

metylphenyl, 3,5-dimetylisoxazol-4-yl hodc 4-metylthiazol-5-yl.
Theo mot phuong 4n khac, sang ché dé cap dén hop chét c6 cong thirc (III), trong
d6 “n” bang 0, 1 hoic 2.

Theo mét phuong 4n khac, sang ché dé cap dén hop chét c6 cong thirc (IIT), trong
do
Vong B 1a xyclohexyl, phenyl, piperazinyl, isoxazolyl hodc thiazolyl;

X 13-O-,-NH-,-N(CH;)- hoic N0~

R' 13 hydroxyl, metyl hodc metoxy;

R* 13 F, Cl, metyl hoic xyclopropyl;

R*IAF;

R® 13 hydro; R” 12 hydro hodc metyl;

R* 13 hydro; R” 13 hydro, metyl hodc hydroxymetyl; hoic R* va R’ cung nhau tao
thanh vong xyclopropyl;

“n” bang 0, 1 hoic 2;

“p” bang 0 hoic 1; va

“t” bang 0, 1 hoic 2.

Theo mét phuong 4n khac, sang ché dé cap dén hop chét c6 cong thire (I1I), trong
do

o
R % la xyclohexyl, phenyl, 2-clophenyl, 3-clophenyl, 4-clophenyl, 2-

xyclopropylphenyl, 2-clo-4-flophenyl, 2-clo-4-metylphenyl, 2,4-dimetylphenyl, 4-flo-2-
metylphenyl, 3,5-dimetylisoxazol-4-yl hodc 4-metylthiazol-5-yl;
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hoac v* , yvazdai dién cho mot diém gén;
R'1a hydroxyl, metyl hodc metoxy;
R*1AF;
R*1a hydro;

R 13 hydro hodc metyl; va

€699

p” bang 0 hoic 1.

Theo mdt phuong 4n, sang ché dé& cap dén hop chat c6 cong thirc (IIT) c6 gia tri
ICs, nhd hon 1000nM, &t hon néu nhé hon 500nM, tét hon nita néu nhé hon 100nM, di
véi hoat tinh cia RORyt.

Céc hop chét theo sang ché bao gdm cac hop chét trong cac vi du 1-99. Can hiéu
rang cac hop chat c6 cong thire (I), (II) va (III) bao gbm tt ca cac ddng phan hinh hoc,
ddng phén 1ap thé, ddng phan d6i quang va ddng phan khong dbi quang, N-oxit, va cac
mubi duoc dung ma cé thé dugc du tinh tir cAu trac hoa hoc cia chit dugc mo ta trong
ban mo ta nay.

Sang ché ciing dé cap dén dugc phim chira it nht mot hop chét dugc mé ta trong
ban mo ta nay va it nhit mét t4 duge duoc dung (nhu chit mang hodc chat pha loéing
duge dung). Tét hon néu, duoc phdm nay chira mot lwong hiru hiéu diéu tri cta it nhét
mot hop chit dugc md ta trong ban mo ta ndy. Céc hop chét dugc md ta trong ban mo ta
nay cé thé duoc két hop vdi ta dugc duge dung (nhu chit mang hodc chat pha loing)
hoic duoc pha lodng bang chit mang, hodc dugc chira trong chit mang ma c6 thé & dang

vién nén, vién nang, bao, tui giay hodc dang bao géi khac.
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Céc hop chit va duoc phim theo sang ché 1a hiru dung dé e ché hoat tinh cia
RORyt. Vi vdy, sang ché ciing dé cip dén phuong phéap trc ché RORyt & dbi twong can
diéu tri béng cach cép cho dbi tuong bi bénh mdt hodc nhiéu hop chit dugc mo ta trong
ban mé ta ndy & lwong hitu hidu dé gay wc ché thy thé nay.

Sang ché ciing mé ta phuong phap didu tri bénh, réi loan hoic tinh trang bénh
dugc didu hoa béi thu thé RORyt, nhu bénh tu mién, bénh do viém, rdi loan hd hip,
chimg dau va ung thu bao gbém cip cho dbi twong bi bénh cén diéu tri hop chét theo

phuong 4n bat ky duge mé ta & day.

Sang ché ciing mé ta phuong phap diéu tri bénh, réi loan hoic tinh trang bénh
duoc diéu hoa bai thu thé RORyt, nhu bénh phdi tic nghén man tinh (chronic obstructive
pulmonary disease- COPD), bénh henu suyén, chimg ho, chimg dau, dau do viém, dau
man tinh, dau cép tinh, viém khép, viém xuwong khop, da xo cung, viém khép dang thap,
viém rudt két, viém loét dai tring va viém dai tring, bao gdm cip cho ddi tugng bi bénh

can diéu tri hop chét theo phurong 4n bét ky duge mo ta & day.
MB0 ta chi tiét sang ché
Dinh nghia

Thudt ngir “halogen” hodc “halo” dugc st dung trong ban mo ta dé chi flo, clo,

brom, hodc iot.

Thuét ngir “alkyl” duge sit dung trong ban mé ta dé chi gbc hydrocacbon ma chi
bao gdm cac nguyén tir cacbon va hydro trén mach chinh, khong bao gdm cac
hydrocacbon chwa bio hoa, c¢é tir mot dén thm nguyén tir cacbon (nghia 1a C;_galkyl), va
duoc gin vao phin con lai ciia phan tir nay bai mot lién két don, nhu, nhung khéng gidi
han &, metyl, etyl, n-propyl, 1-metyletyl (isopropyl), n-butyl, n-pentyl, va 1,1-dimetyletyl
(t-butyl). Thuét ngit “C;_galkyl” duoc sir dung trong ban md ta dé chi mach alkyl c6 tir 1
dén 8 nguyén tir cacbon. Thuat ngir “C,4alkyl” dugc st dung trong ban mo ta dé chi
mach alkyl ¢6 tir 1 dén 4 nguyén tir cacbon. Trir khi ¢6 quy dinh khéc, tit ca cac nhém

alkyl duoc mb ta hodc yéu ciu bao ho & day c6 thé 1a mach thing hodc mach nhanh.

Thuét ngit “alkoxy” dugc st dung trong ban md ta dé chi nhom alkyl dugc gin
qua lién két véi nguyén tir oxy vao phan con lai ciia phéan tir (vi du C,.g alkoxy). Vi du

tiéu bidu cho cac nhém nay 1a-OCH; va-OC,Hs. Trir khi ¢6 quy dinh khéc, tit ca céc
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nhém alkoxy duge mé ta hoic yéu cdu bao ho & dy co thé 13 mach thing hoic mach

nhénh.

Thuat ngir “haloalkyl” dugce sir dung trong ban mo ta dé chi it nhit mot nhém halo
(duoc chon tir F, Cl, Br hodc I), dugc lién két voi nhom alkyl nhu duoc xac dinh trén day
(nghia 1a haloC,_galkyl). Vi du Avé c4c nhom haloalkyl nay bao gdm, nhung khong gidi
han &, cdc nhom triflometyl, diflometyl va florometyl. Thuét ngir “haloC,_salkyl” dugc st
dung trong ban mo ta dé chi it nhat mot nhém halo dugc lién két véi mach alkyl ¢6 tir 1
dén 8 nguyén tir cacbon. Trir khi c6 quy dinh khac, tat ca cac nhém haloalkyl duge mo ta
& day c6 thé 12 mach thing hodc mach nhénh.

Thuit ngit “haloalkoxy” dugc st dung trong ban md ta dé chi nhém alkoxy duoc
thé bing mot hodc nhidu nguyén tr halogen (nghia 1a haloC,salkoxy). Vi du veé
“haloalkoxy” bao gdm nhung khéng gi6i han & florometoxy, diflometoxy, triflometoxy,
2,2 2-trifloetoxy, pentafloroetoxy, pentacloetoxy, clometoxy, diclormetoxy, triclometoxy
va 1-brometoxy. Trir khi ¢6 quy dinh khac, tAt ca cc nhém haloalkoxy dugc mé ta & day
c6 thé 13 mach thfmg hodc mach nhanh.

Thuét ngit “hydroxyCi_salkyl” dugc st dung trong ban moé ta dé chi nhém C;.
galkyl nhu dugce xéc dinh trén day trong d6 mot dén ba nguyén tir hydro trén cic nguyén
t& cacbon khac nhau dugc thay thé bing cac nhém hydroxyl (nghia 13 hydroxyCi_salkyl).
Vi du v& cac gbc hydroxyC,salkyl bao gdm, nhung khong gi6i han &-CH,OH va-
C,H,OH.

Thuat ngit “Cy_salkoxyC,_galkyl” dugc st dung trong ban mo ta dé chi nhém C;.
galkyl nhu dugc xac dinh trén day trong d6 mot dén ba nguyén tir hydro trén cic nguyén
t&r cacbon khéc nhau dugc thay thé bang nhém alkoxy nhu dugc x4c dinh trén day. Vi du
vé cac gbe CsalkoxyCisalkyl bao gdm, nhung khong giéi han ¢-CH,OCH; va-
C,H,OCH;.

Thuét ngit “xycloalkyl” dugc str dung trong ban md ta dé chi hé mot vong hoic da
vong khong thom co tir 3 dén 12 nguyén tir cacbon, (nghia 1aC;_oxycloalkyl). Vi du vé
xycloalkyl don vong bao gbm nhung khéng giéi han & xyclopropyl, xyclobutyl,
xyclopentyl, va xyclohexyl. Vi du v& cac nhém xycloalkyl da vong bao gdm, nhung
khong gidi han &, cac nhom pefhydronapthyl, adamantyl va norbornyl, caic nhém vong

cau noi hodc cidc nhém hai vong xoan spiro, vi du, spiro(4,4)non-2-yl. Thuét ngir “Cs;.
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¢xycloalkyl” dugc str dung trong ban mo ta @& chi vong xyclic ¢6 tir 3 dén 6 nguyén tir
cacbon. Vi du v& “Cjexycloalkyl” bao gdm nhung khong gi6i han & xyclopropyl,

xyclobutyl, xyclopentyl, hodc xyclohexyl.

Thuit ngit “xycloalkylalkyl” dugc st dung trong ban md ta dé chi gbc chira vong
xyclic ¢6 tir 3 d&n 6 nguyén tir cacbon dugc gén truc tiép vao nhém alkyl (vi du Cs.
¢xycloalkylC_galkyl). Nhom xycloalkylalkyl co thé dugc gin vao cdu tric chinh tai
nguyén tir cacbon bét ky trong nhém alkyl ma két qua 13 tao thanh cu tric én dinh. Céc
vi du khong giéi han vé cac nhém ndy bao gdm xyclopropylmetyl, xyclobutyletyl, va

xyclopentyletyl.

Thuat nglt “aryl” dugc st dung trong ban mo ta dé chi gbc thom c6 tir 6 dén 14
nguyén tir cacbon (nghia 1a Cq_j4aryl), bao gdm cac hé don vong, hai vong va ba vong

thom, nhu phenyl, naphtyl, tetrahydronapthyl, indanyl, va biphenyl.

Thuit ngit “di vong” hodc “heteroxyclyl” dugc sir dung trong ban mo ta dé chi gbc
vong ¢6 tir 3 dén 15 canh khéong thom dugc thé hodc khong duoc thé (nghia 1a
heteroxyclyl ¢6 tir 3 dén 15 canh) ma chira cic nguyén tir cacbon va tir mot dén nam
nguyén tr khac loai dugc chon tir nito, phospho, oxy va luu huynh. Gbc di vong nay cé
thé 1a hé don vong, hai vong hoic ba vong, ma c6 thé bao gém cac hé vong ngung tu, ciu
ndi hoic x04n spiro, va cac nguyén tir nito, phospho, cacbon, oxy hoéc luu huynh trong
gbc di vong nay c6 thé tiry ¥ bi oxy héa thanh cac trang théi oxy hoa khac nhau. Ngoai ra,
nguyén tif nito ndy c6 thé thy ¥ duge tao cAu tric bac bon; trir khi bi han ché béi dinh
nghia di vong hodc heteroxyclyl con cé thé thy ¥ chira mot hodc nhiéu cac lién két olefin.
Vi du v& cac gbc di vong nay bao gbém, nhung khong giéi han & azepinyl, azetidinyl,
benzodioxolyl,  benzodioxanyl, = chromanyl,  dioxolanyl,  dioxaphospholanyl,
decahydroisoquinolyl, indanyl, indolinyl, isoindolinyl, isochromanyl, isothiazolidinyl,
isoxazolidinyl, morpholinyl, oxazolinyl, oxazolidinyl, 2—oxopiperazinyl, 2-
oxopiperidinyl,  2-oxopyrrolidinyl, 2-oxoazepinyl, 6-oxo-1,6-dihydropyridin-3-yl,
octahydroindolyl, octahydroisoindolyl, perhydroazepinyl, piperazinyl, 4-piperidonyl,
pyrrolidinyl, piperidinyl, phenothiazinyl, phenoxazinyl, quinuclidinyl,
tetrahydroisquinolyl, tetrahydrofuryl hodc tetrahydrofuranyl, tetrahydropyranyl,
thiazolinyl, thiazolidinyl, thiamorpholinyl, thiamorpholinyl sulfoxit va thiamorpholinyl

sulfon. Goc di vong nay cé thé dugc gan vao cau truc chinh tai nguyén tir cacbon hodc
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nguyén tir khac loai bt ky ma két qua 13 tao thanh céu tric 6n dinh. Trir khi ¢6 quy dinh
khac, tit ca cic nhom heteroxyclyl duoc mé ta hodc yéu ciu bao hd & day c6 thé dugc thé

hoic khong duge thé.

Thuat ngit “heteroaryl” duoc sir dung trong ban mé ta dé chi gbc di vong thom c6
tir 5 dén 14 canh c6 mét hodc nhiéu nguyén tir khac loai doc 1ap duoc chon tir N, O hodc
S (nghia 13 heteroaryl c6 tir 5 dén 14 canh). Heteroaryl nay c6 thé 13 hé méot vong, hai
vong hoic ba vong. Gbc vong heteroaryl c¢6 thé dugc gin vao cdu trac chinh tai nguyén
tir cacbon hodic nguyén tir khac loai bat ky ma két qua 13 tao thanh céu tric 6n dinh. Vi du
vé cac gbc vong heteroaryl ndy bao gdm, nhung khong gidi han & oxazolyl, isoxazolyl,
imidazolyl, furyl, indolyl, isoindolyl, pyrrolyl, triazolyl, triazinyl, tetrazoyl, thienyl,
oxadiazolyl, thiazolyl, isothiazolyl, pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl,
pyrazolyl, benzofuranyl, benzothiazolyl, benzoxazolyl, benzimidazolyl, benzothienyl,
benzopyranyl, carbazolyl, quinolinyl, isoquinolinyl, quinazolinyl, cinnolinyl,
naphtyridinyl, pteridinyl, purinyl, quinoxalinyl, quinolyl, isoquinolyl, thiadiazolyl,

indolizinyl, acridinyl, phenazinyl va phtalazinyl.

Thuét ngt “mubi dugc dung” bao gém cac mudi duge diéu_ ché tir cac bazo hoic
axit dugc dung bao gém bazo vo co hodc hitu co va axit vo co hodc hitu co. Vi du vé cac
mudi ndy bao gdm, nhung khong gidi han &, axetat, benzensulfonat, benzoat, bicacbonat,
bisulfat, bitartrat, borat, bromua, camsylat, cacbonat, clorua, clavulanat, xitrat,
dihydroclorua, edetat, edisylat, estolat, esylat, fumarat, gluceptat, gluconat, glutamat,
glycollylarsanilat,  hexylresorcinat,  hydrabamin,  hydrobromua,  hydroclorua,
hydroxynaphtoat, iodua, isothionat, lactat, lactobionat, laurat, malat, maleat, mandelat,
mesylat, metylbromua, metylnitrat, metylsulfat, mucat, napsylat, nitrat, mubi N-
metylglucamin amoni, oleat, oxalat, pamoat (embonat), palmitat, pantothenat, phosphat,
diphosphat, polygalacturonat, salicylat, stearat, sulfat, subaxetat, sucxinat, tannat, tartrat,
teoclat, tosylat, triethiodua va valerat. Vi du vé cac mudi co nguén géc tir cac bazo vo co
bao gbm, nhung khong gidi han &, nhém, amoni, canxi, déng, sat (III), sat (II), lithi,

magie, mangan (III), mangan (II), kali, natri, va kém.

Thuét ngir “diéu tri” hodc “su diéu tri” trang thai bénh, rdi loan hoic tinh trang
bénh bao gdm: (a) phong ngira hodc 1am chdm biéu hién cia céc triéu ching 14m sing

clia trang thai, rdi loan hodc tinh trang bénh phat trién & d6i twong ma c6 thé bi anh
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hudng hodc méc phai tinh trang, r6i loan hodc tinh trang bénh nhung chua trai qua hodc
biéu hién cac triéu hing 1am sang hodc cidn 1am sang cua tinh trang, r6i loan hodc tinh
trang bénh ndy; (b) kiém ché tinh trang, rdi loan hoic tinh trang bénh, nghia 13, phong
ngtra hodc lam gidm su phat trién ctia bénh hodc it nhit mét triéu ching 1am sang hoic
cén 1am sang cda nod; hoac (c) gidm nhe bénh, nghia la, lam thodi lui tinh trang, rbi loan
hodc tinh trang bénh hodc it nhit mét trong sb cac triéu chimg 14m sang hdéc can 1am
sang cua no.

Thuat ngfr “dbi twong” bao gdbm dong vat c6 v (ddc biét 1a ngudi) va cac dong vat
- khac, nhu dong vat nudi trong nha (vi du, thu cung trong nha bao gdm ché va méo) va

dong vat khong phai 1a vat nudi (nhu thi hoang da).

Thuat ngit “luong hitu hiéu diéu tri” duge sit dung trong ban md ta dé chi luong
hop chit ma, khi duoc cép cho dbi tuong dé diéu tri mot trang thai, 16i loan hodc tinh
trang bénh, du dé co hiéu qua diéu tri nhu vay. “Luong hiru hiéu diéu tri” s& khac nhau
tuy thudc vao hop chét, loai bénh va mirc d6 nghiém trong cuia nd va tudi tac, can nang,

tinh trang thé chit va kha nang dép tng ctia d6i tuong can diéu tri.

Hop chit c6 cong thirc (I), (IT) hodc (III) c6 thé chira cac tim khong dbi xtmg hoic
tam bat ddi, va, vi thé, tdn tai & cac dang ddng phan 1ap thé khac nhau. Dy dinh rang tat
c4 cac dang dong phan 1ap thé ctia hop chét cé cong thirc (I), (II) hogc (IIT) cling nhu cac
hén hop cua ching, bao gdm cac hdn hop raxemic, tao thinh mét phan cla séng ché.
Ngoai ra, sang ché bao gdm tit ca cac dong phan hinh hoc va ddng phén vi tri. Cac hdn
hop khong dbi quang c6 thé dugc phén tach thanh déng phan khong dbi quang riéng ré
ctia chung trén co s su khac biét vé tinh chat héa Iy ctia chiing bang cac phuong phép da
biét rd bdi ngudi ¢ k§ nang trung binh trong linh vure ndy,, vi du bang sic ky va/hoic két
tinh phan doan. Dong phan dbi quang c6 thé dugc phén tach bang cach chuyén héa hdn
hop d6i quang thanh hdn hop khong déi quang bing phan tmg v6i hop chit quang hoat
thich hop (vi du, chét phu trg bat di nhu ruou bat ddi hodc axit clorua Mosher), phan
tach ddng phan khong dbi quang va chuyén héa (vi du, thiry phan) ddng phan khong ddi
quang riéng & thanh ddng phan khong déi quang tinh khiét twong tmg. Pdng phéan d6i
quang ciing ¢ thé dugc phan tach bang cach st dung c6t HPLC phan tich ddng phan
quang hoc. Cac tam bét dbi theo sang ché c6 thé ¢6 chu hinh S hodc R nhu dugce x4c dinh
bdi IUPAC 1974.
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Duoc phdm

Céc hop chit theo sang ché thudong duoc sir dung dudi dang duge pham. Cac duoc
phdm nay duoc md ta & ddy chira mot hodc nhiu hop chét dugc mo ta trong ban mé ta
nay va mdt hodc nhiéu t4 duogc dugc dung. Thong thudng, cac ta dugc duge dung nay
dugc cac co quan quan ly thong qua hodc thudng duge coi 13 an toan dé st dung cho
nguoi hodc dong vat. Céc t4 duge duge dung nay bao gém, nhung khong giéi han &, chét
mang, chit pha lodng, cht chay va chit lam tron, chit bao quan, chit dém, chit tao

chelat, polyme, chét gel hoa, cht 1am tang d6 nhdt, dung moi va cac chét tuong tu.

Vi du vé& chit mang thich hop bao gbm, nhung khéng gidi han &, nuéc, cac dung
dich mubi, cac rugu, cac polyetylen glycol, dau lac, dau oliu, gelatin, lactoza, dat sét
tréng, sucroza, dextrin, magie cacbonat, duong, amyloza, magie stearat, talc, gelatin, aga,
pectin, gdbm acaxia, axit stearic, alkyl ete mach ngin cla xenluloza, axit silicic, axit béo,
cac amin cua axit béo, monoglyxerit va diglyxerit clia axit béo, este cua axit béo, va

polyoxyetylen.

Duoc phém dugc mo ta & ddy con cod thé chira mot hodc nhiéu chét phu tro, chét
13m 4m, chit gay thdm 6n dinh, chét bao quan, chét dém, chét tao ngot, chét tao huong vi,

chét tao mau duoc dung hoic két hop bét ky cua cac chit néu trén.

Viéc st dung céc hgp chét theo séng ché, & dang tinh khiét hoic & dang dugc
pham thich hop, c6 thé dugc tién hanh bang cach sir dung theo duong ding bét ky, nhu
duong miéng hodc ngoai duodng ti€u hda. Du?b’ng ding nay c6 thé 1a duong bat ky ma van
chuyén hiéu qua hoat chét theo sang ché dén vi tri hoat dong thich hop hodc mong mudn.

Céc phuong phép diéu tri

Céc hop chét theo sang ché dic biét hiéu qua do ching trc ché hoat tinh cua thu
thé md cdi gama lién quan dén retinoid, cu thé 13 thu thé md coi gama t lién quan dén
retinoid (RORyt), nghia 13, ching phong ngira, &c ché hoic ngin can hoat dong cta
RORyt, va/hodc c¢6 thé thu duge hidu qua didu hoa RORyt. Cac hop chit theo sang ché do
d6 hiéu qua trong diéu tri cac tinh trang bénh nay trong d6 c6 loi dé wc ché hoat tinh cua

ROR gama, va cu thé 1a RORyt.

Céc hop chét theo sang ché 13 cac chat diéu hoa cia RORyt va c6 thé hiéu qua
trong diéu tri cac bénh hoic rdi loan do RORyt gay ra. Do d6, cac hop chét va duoc phim
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theo sang ché co thé hiru hiéu trong di€u tri cac bénh do viém, bénh chuyén hoa va bénh

tur mién do RORyt gy ra.

Thuat ngit “cac bénh ty mién” dugc ngudi cé hiéu biét trung binh trong linh vuc
nay hiéu 14 ding dé chi trinh trang bénh ma xy ra khi hé thdng mién dich tin cong v
tiéu diét nham mo khoe manh trong co thé. R&i loan tw mién c¢6 thé dén pha hiy mot
hodc nhidu loai mé trong co thé, su phat trién bat thuong clia mot co quan, va cac thay
d6i trong chirc ning cia co quan. Réi loan trr mién c6 thé anh huéng mét hoic nhiéu loai
md hodc co quan ma bao gé)m, nhung khéng gidi han &, cac mach méu, cac mé lién Kkét,
c4c tuyén ndi tiét nhu tuyén gidp va tuyén tuy, cac khdp, co, cac té bao hdng cau, va da.
Vi du vé rdi loan ty mién (hoidc r6i loan lién quan dén tu mién dich) bao gém da xo cung,
viém khép, viém khép dang thap, bénh vay nén, bénh Crohn, réi loan da day rudt, viém
dai trang, hoi chimg rudt kich thich, viém rudt két, viém loét dai trang, hoi ching
Sjorgen, bénh viém da co dia, viém than kinh thi giac, r6i loan ho hip, bénh phdi tic
nghén man tinh (COPD), bénh hen suyén, tidu duong typ I, viém tiy thi than kinh, bénh
nhuoc co, viém mang mach nho, hdi ching Guillain- Barre, viém khép vay nén, bénh
Gaves, di g, viém xuong khop, bénh Kawasaki, bénh leishmania niém mac da, viém
tuyén gidgp Hashimoto, bénh thiéu mau 4c tinh, bénh Addison, bénh lupus ban d6 hé
théng, viém da co, hoi chimg Sjogren, bénh lupus ban dé, chimg nhuge co ning, viém
khép phan tng, bénh Celiac- sprue (bénh rudt nhay cam véi gluten), bénh Graves, sua
trinh biay cam tuyén tic va bénh lupus.

Céc hop chit theo sang ché c6 thé con hiéu qua trong diéu tri viém. Thuat ngir
“viém” dugc nguoi ¢d k§ nang trung binh trong linh vuc nay hiéu 13 bao gbm tinh trang
bénh bat ky dugc dic trung béi dép tmg bao vé khu tri hodc toan than, ma cé thé gy ra
boi chin thuong thé chét, nhidm tring, cic bénh man tinh, va/hodc cic phan tmg héa hoc
va/hodc sinh 1y dé kich thich bén ngoai (vi du 13 mot phan ctia dép tng di tng). Dép tmg
bét ky trong sd cac dap tng nay, ma cé thé ding dé tiéu diét, 1am giam hodc loai bo ca
tac nhan gy tén thuong va md bi thuong, c6 thé dugc biéu hién bang, vi du, nhiét, sung,
dau, do, gidn né cac mach mau va/hodc ting luu lugng méu, xam l4n vung anh hudéng badi

té bao bach ciu (invasion of the affected area by white).

Thuat ngit "viém" ciing dugc hi€u 1a bao gom bénh, r6i loan hodc tinh trang viém

bét k¥, tinh trang bat ky c6 thanh phén viém lién quan va/hodc tinh trang bét ky duoc dic

-20-



33268

trung boi viém nhu tri€éu chung, bao gém ca cép tinh, man tinh, loét, ddc hi¢u, di tng, lay
nhim do tac nhan bénh, phan tmg mién dich do qua man cam, cac thé la xAm nhap, chin
thuong thuc thé, va viém hoai tir, va cac dang viém khic ma ngudi c6 hiéu biét trung
binh trong linh vuc nay di biét. Do d6, thuit ngit ndy cling bao gbm, theo muc dich cta

sang ché, dau do viém, dau ndi chung va hodc sot.

Céc hop chét theo sang ché c6 thé duge st dung dé diéu tri viém khép, bao gom,
nhung khong giéi han &, viém khép dang thap, viém xuong khép, viém khép vay nén,
viém khop nhiém khuén, cac bénh Iy khép cot séng, viém khép do bénh giit, bénh lupus
ban d6 hé théng va viém khop thiéu nién, viém xuong khép, viém khép do colagen (CIA)
va cac tinh trang viém khop khéc.

Céc hop chét theo sang ché c6 thé dugc sir dung dé didu tri cac r6i loan h6 hép bao
gdm, nhung khong giéi han &, bénh phéi tic nghén man tinh (COPD), bénh hen suyén, co
that phé quan, va ching ho.

Céc rbi loan ho hip khac bao gdm, nhung khong gidi han &, viém phé quan, viém
tiéu phé quan, ching giin phé quan, viém miii hong cip, viém xoang cip va man tinh,
viém xoang ham trén, viém hong, viém amidan, viém thanh quan, viém khi quén, viém
n'flp thanh quan, bénh bach hau thanh quan, bénh man tinh do amidan va hach hanh nhén
& hong, ching phi dai do amidan va hach hanh nhin & hong, 4p xe quanh amidan, viém
miii, 4p xe hodc loét mili, viém phc;)if, viém phéi do virut va vi khuén, viém phéi phé quén,
cim, viém phé nang di tmg ngoai lai, bénh bui phdi ciia cong nhan than, bénh bui
amiang, bénh bui phéi, bénh phéi, tinh trang bénh ho hép do khoi, hoi héa hoc va cac tac
nhan bén ngoai khac, tran khi, viém mang phdi, tran khi mang phdi, 4p xe phdi va trung
thit, tc nghén phdi va ha huyét ap, xo phdi sau viém, bénh phéi lién quan dén phé nang
va thanh phé nang khac, viém xo phé nang v6 cin, hoi chimg Hamman-Rich, xep phéi,

ARDS, suy ho hép cép tinh, va viém trung thét.

Céc hop chit theo sang ché con c6 thé hiru hidu dé diéu tri cac tinh trang dau.
Chimg dau nay c6 thé 13 dau cAp tinh hoic man tinh. Vi vay, cac hop chét theo sang ché
c¢6 thé duogc st dung dé diéu tri vi dy, dau do viém, dau khép, dau than kinh, dau sau
phiu thuat, dau do phiu thuat, dau ndi tang, dau ring, dau tién kinh nguyét, dau tdn
thuong trung tdm thin kinh, dau do ung thu, dau do béng, dau nira d4u hoic dau dau timg
co, ton thwong diy thin kinh, viém diy than kinh, dau day than kinh, nhiém ddc, tén
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thuong do thiéu mau cuc bo, viém bang quang k&, nhiém virut, ky sinh tring hogc vi

khuén, t6n thwong sau sang chén, hoic dau lién quan dén hoi chimg rudt kich thich.

Cac hop chét theo sang ché con cé thé duge sir dung dé diéu tri rdi loan da day
rudt nhu, nhung khong gidi han &, hoi ching rudt kich thich, viém dai trang, viém rudt
két, viém loét dai trang, con dau quin gan va céc rdi loan lién quan dén gan khéc, con
dau s6i than, IBS chi yéu lién quan dén tiéu chay, va dau lién quan dén cing phdng da

day rudt.

Ngoai ra, cac hop chit theo sang ché c6 thé hitu hidu trong diéu tri ung thu, va dau
lién quan dén ung thu. Cac bénh ung thu nay bao gdm, vi du, bénh da u tiy va bénh vé
xuong lién quan dén bénh da u tiy, u mei_anin, u nguyén bio tiy, ung thu méu cip tinh
bach ciu nguyén bao tiy (AML), ung thu biéu mé té bao gai & dAu va cb, ung thu bidu

mo té bao gan, ung thu da day, ung thu bang quang va ung thu rudt gia.

Céc hop chét theo sang ché c6 thé hiru hiéu trong diéu tri bénh, rbi loan, hoi ching
hodc tinh trang bénh dugc chon tir nhém bao gém bénh phéi tic nghén man tinh (COPD),
bénh hen suyén, chimng ho, ching dau, dau do viém, dau man tinh, dau cép tinh, viém
khép, viém xuong khép, da xo cliing, viém khép dang thép, viém rudt két, viém loét dai
trang va viém dai trang.

Phuong phép bét ky trong s6 cac phuong phap diéu tri duoc md ta & day bao gébm
bude st dung lrong hitu hidu ciia hop chit c6 cong thie (I), (I) hodc (I1T), hodc mudi
duogc dung cia ching, cho di tuong (cu thé 12 ngudi) cé nhu cau diéu tri.

Sang ché ciing ciing mé ta st dung cac hop chét duoc mo ta trong ban md ta nay
dé didu ché dugc pham diéu tri cac bénh do RORyt giy ra.

Céc hop chét theo sang ché hiéu qua trong ca phong ngira va/hoic diéu tri cac tinh
trang bénh néu trén. Déi véi viée sir dung dé diéu tri néu trén lidu duoc cép c6 thé khac
nhau phu thudc hop chit dugc sir dung, phuong thirc cép thudc, su diu tri mong mubn
va rbi loan.

Liéu hang ngay ciia hop chat theo sang ché dugc sir dung c6 thé nam trong khoang

tir 0,05 mg/kg dén 100mg/kg.

Céc phuong phap didu ché tong quat
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Céc hop chét, dugc mé ta & ddy, bao gébm cac hop chét c6 cong thic téng quat
(Ia), (Ib) va (II), cac hop chat trung gian va cac vi du cu thé duogc diéu ché théng qua cac
phuong phap téng hop dugc miéu ta trong cac so dd tir 1 dén 14. Ngoai ra, trong cac so
dd sau, trong d6 cac axit, bazo, chat phan mg, tac nhan ghép cip, dung méi cu thé, v.v.
duoc dé cap dén, cén hiéu 1a céc axit, bazo, chét phéan ung, tdc nhan ghép cédp, dung moi
thich hop khéc v.v. c6 thé duoc str dung va duge bao gbm trong pham vi cta sang ché.
Céc thay dbi v& cac didu kién phan tmg, vi du, nhiét do, thoi gian phan tmg hodc céc két
hop ctia ching, dugc du dinh 13 mdt phan cla sang ché. Céc hop chét thu dugc bang cach
str dung céc so dd phan tmg téng quat co thé khong da d6 tinh khiét. Cac hop chét nay c6
thé dugc tinh ché bing cach st dung phuong phap bat ky trong sd cac phuong phap tinh
ché hop chét hiru co da biét boi ngudi ¢6 ki ning trung binh trong linh vuc ndy, vi dy,
két tinh hodc sic ky cot silica gel hodc oxit nhdm bang cach sir dung dung moéi & ty 18
thich hop. T4t ca cdc ddng phan hinh hoc va ddng phan lap thé c6 thé dugc du dinh 13

thudc pham vi cta sang ché.

Céc vt lidu ban du duoc sit dung & day 1a c6 sin trén thi trudng hoic duogc didu
ché bang cac phuong phap da biét bai ngudi c6 kién thire trung binh trong linh vuc nay
hoic bang cac phuong phap duge mo ta & day. Nhin chung, cac hop chét trung gian va
hop chit theo sang ché c6 thé duogc didu ché thong qua cic so d6 phan Gng nhu dudi day.
Trong mdt s6 trudng hop, san phdm cudi cliing c6 thé dugc bién ddi tiép, vi du, bang thao
tdc vao cac nhom thé. Cac thao tac ndy c6 thé bao gdm, nhung khong giéi han &, khi,
oxy hoa, alkyl hda, axyl hoa, thiy phin, va tach cic nhém bao vé v.v, bdi cac quy trinh

sau d biét trong linh vuc tdng hop hitu co.

Phuong phap thong thuong dé diéu ché cac hop chat c¢6 cong thic (Ta) va (Ib)
(trong d6 vong A va vong B, L, R, RE R RY R RO, “n”, “m”, “p” va “q”, nhu dugc

mo ta trong phan mé ta tdng quat) dugc md ta trong so d6 tong hop 1.

So d6 tong hop 1
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(i)

Phan Gng ghép cap gitta hop chit amin c¢6 cong thirc (1) véi hop chét axit
carboxylic ¢ cong thirc (2) c6 mat cuia cac tac nhan ghép cédp thich hgp va bazo thu dugce
hop chét co cong thic (Ia). Cac tic nhan ghép cip thich hgp duge st dung trong phan
Gtng niy c6 thé bing 1-etyl-3-(3-dimetylaminopropyl)carbodiimit (EDCI),
propylphosphonic anhydrit (TsP), N,N'-dixyclohexylcarbodiimit (DCC) hodc (1-
[Bis(dimetylamino)metylen]-1H-1,2,3-triazolo[4,5-b]pyridinium 3-oxit hexaflophosphat)
(HATU). Bazo thich hop duoc st dung trong phan tmg nay cé thé 1a Et;N, DIPEA,
pyridin hodc DMAP. Phan tmg ghép cip c¢6 thé dugc tién hanh trong dung mai thich hop
hozc hdn hop cta chiing. Dung moéi thich hop c6 thé duoc chon tir CH,Cl,, CHCl;, DMF
va THF hodc hdn hop ctia chiing. Theo cich khéc, phan tng ghép cip gilta hop chét amin
c¢6 cong thirc (1) voi hop chit axit carboxylic ¢6 cong thirc (3) ¢ mit clia cAc tAc nhan
ghép cép thich hgp va bazo thich hop thu dugc hop chét amit c6 cong thirc (4). Phan tng
khir nh6m keton ctia hop chét ¢6 cong thirc (4) bang cach sir dung tac nhan khir thich hop
trong dung moéi thich hop thu dugc hop chat hydroxyl raxemic thich h(_)p c6 cong thuc
(Ib). Téc nhan khir thich hop duge st duhg trong phan Gng nay cé thé 1a natri borohydrua

va dung mdi thich hop c6 thé 13 metanol hozc THF ctia hdn hop clia chl’mg.

Phuong phép théng thuong dé diéu ché cac hop chét c¢6 cong thic tong quat (IT)
(trong @6 vong A, vong B, L, R% R®, R R, “n”, “m” , “q” va “p” nhu dugc mo ta trong
phan mb ta tdng quét va R® 13 C,_salkyl) dugc mo ta trong so d6 tong hop 2.

So dd téng hop 2
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Phan tmg ghép cip gitta hop chit amin c¢6 cong thic (1) véi hop chét axit
carboxylic ¢6 cdng thirc (5) ¢ mat clia cac tdc nhan ghép cip thich hop va bazo thu duge
hop chat c¢6 cong thirc (I). T4c nhan ghép cdp thich hop duge st dung trong phan Gng
nay c6 thé 1a propylphosphonic anhydrit (TsP) hodc HATU. Bazo thich hop dugc st
dung c6 thé 1a DIPEA, pyridin hoic DMAP. Phan mg ghép cdp c6 thé dugc tién hanh
trong dung mdi thich hop hoic hdn hgp cia nd. Dung mdi thich hop c6 thé dugc chon tir
CHCl;, DMF, CH,Cl, va THF hoic hon hop ciia ching.

Phuong phap thong thuong dé didu ché cac hop chét c6 cong thirc (1a) (trong d6
vong B, R?, R?, R* “m”, “n” va “p” nhu dugc mo ta trong phin mo ta téng quét va mot
hodc hai nhém bét k}‘/ trong s6 cac nhom X', X2, X? va X* 12 N va c4c nhém con lai 12

CH) duoc md ta trong so do tong hop 3.

So d6 tong hop 3

/2 ,}( - K B = R
X j: @ oy XS Hol @)

3, R Sy
Ko TR Ac tac P X ~ A g Xic ti:u: Pd
baze hazo
) - dung mdi o® dung mdi

Phan tng ctia hop chét dihalo dugc thé thich hgp c6 cong thire (6) (trong d6 Hal 1a
halogen) v6i hop chét ciia axit boic dugc thé c6 cong thic (7) sit dung xtc tac paladi cé
mat bazo thich hgp va trong dung méi thich hop thu duoc hop chét c6 cong thirc (8).
Bazo thich hgp dugc st dung trong phan Umg nay cé thé 13 natri cacbonat, kali cacbonat
hodc xesi cacbonat. Dung moi thich hgp dugce st dung trong phan tng nay co thé doc lap
duge chon tir THF, DMSO, nuéc va CH,Cl,, hodc hén hgp cua chung. Phéan tmg cia hop
chét c¢6 cong thirc (8) voi hop chat pinacol este ciia axit 4-aminophenylboic duc_rc'thé
thich hgp ¢6 cong thitc (9) sir dung xuc tac paladi c6 mét bazo thich hop thu dugc hop

chét anilin dugc thé c6 cong thirc (1a). Bazo thich hop dugc st dung trong phan Umg nay
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c6 thé 13 Na,CO;, K,CO;, DIPEA, pyridin hoic DMAP. Phan tmg nay c6 thé dugc tién
hanh trong dung mdi thich hgp hoic hdn hgp ctia né. Dung méi thich hgp c6 thé duogc
chon tir 1,4-dioxan, DMSO, nuéc, DMF va THF hoic hdn hop ciia chiing.

Phuong phéap khac @ diéu ché hop chit c6 cong thie (1a) (trong d6 vong B, R?,
R? R*, “m”, “n”, va “p” nhu dugc mod ta trong phin mb ta tong quét va mot hodc hai
nhém bat ky trong s cac nhom X', X% X va X* 13 N va cac nhém con lai 13 CH) dugc
mo ta trong so d6 tong hop 4. |

So db tong hop 4
X ‘fgf‘: CHs
:'R\b% Chs R
I H» 1 2 AL BT
1 144 . 2 X, Hal R 1.1 B{OH): a2 X (}
o gaXLHa 0N ey /jj?} R
RO Xy TN
TX*THA Xfc tac Pé L Xbetic Pd |
bazy, dung mbi {RA}D/ MO2  pazo, dune mbi (R4}p/ MOz
{8) (1) {12)
NacticPd | m2 { n “BOH
bazo, R \f_f Ok Tac nhin Kbk
dung mbi ) ) s—séc CHs dung méi
| R )&(
B, CHa .
(3R R, (Yo CHs ! f?j’ﬁéh 3 Ry
2. X OaN {(10) (R} —22 Tiacohinkhir (RS _;,c__ﬂ
R ————— " Xl A By
X4 H Xuoc tac Pd }L_ | dung mbi x4 »
baze, dung méi {R4§§ HO5 {R“‘}G / NH,

(8} {123 {1a)

Phan tmg cua hop chét di-halo dugc thé thich hop c6 cong thirc (6) (trong d6 Hal
13 halogen) v&i hop chét pinacol este cua axit 4-nitrbpheny1boic dugc thé thich hop ¢6
cong thie (10) st dung xtic tac paladi c6 mét bazo thich hgp va trong dung moi thich hop
thu dugc hop chit ¢6 cong thic (11). Bazo thich hop dugc stir dung trong phan Uing nay
¢ thé 13 natri cacbonat, kali cacbonat hodc xesi cacbonat. Dung méi nay cé thé duoc
chon tir DMSO, DMF, nudc hodc hdn hop cta né. Phan tmg ctia hop chit nitro ¢6 cong
thirc (11) v&i hop chét cta axit boic dugc thé cé cong thic (7) sir dung xtc téc paladi cé
mat bazo thich hgp va trong dung méi thich hgp thu dugc hop chét c¢6 cong thirc (12).
Bazo thich hop duoc sit dung trong phan tng nay c6 thé 14 natri cacbonat. Dung méi
thich hop cé thé dugc chon tr DMSO, nude, DMF va THF hodc hdn hop cuia chiing.
Theo cach khac, phan ng cta hop chat di-halo dugc thé c¢6 cong thuc (6) voi hop chét

ctia axit boic dugc thé c6 cong thirc (7) sir dung xtic tac paladi cé mit bazo thich hgp va
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trong dung méi thich hop thu dugc hop chit co cong thirc tdng quat (8) va trong phan
tng v6i hop chét pinacol este ciia axit 4-nitrophenylboic c6 cong thirc (10) st dung xtc
tac paladi c6 mat bazo thich hgp va trong dung moi thich hop thu dugce hop chat c6 cong
thirc (12) trong c4c diéu kién phan tmg trong tur nhu duge dé cap trén day. Phan tng khir
nhém nitro cta hop chit cé cong thire (12) sir dung bot sit cd mit axit axetic trong nude
ho#c amoni clorua thu dugc hop chit amin trong tng c6 cdng thic (1a). Dung mdi nay
duogc str dung trong phan Ung nay co thé dugc chon tir etanol, nuéc, DMF, DMSO hoic
hdn hop cta ching.

Phuong phép thong thuong dé dféu ché cac hop chat c6 cong thirc (1b) (trong d6
R% R%, RY, “m”, “n” va “p” nhu dugc mo ta trong phin mé ta tong quat va X° 1a C, N
hoic 0) dugce mé ta trong so dd téng hop 5.

So db tong hop 5

HaC _CH;
. ey
{XS . {R\yﬁl s ){gﬁ B G#CHZ k\xg
. %R()ﬂ X j CHa
N_Hal O~ (13) N_N_ ) . H‘ N
(Raimu i ———H———" Rt ;L = RO
Hal Dun héi tuu "N THal e tac Pé h %-/j
s baze bazo, dung mdi (R~ "NH;
(6a) dung méi {14} (1b)

Phan tng ctia hop chét di-halo duoc thé thich hop ¢ con g thirc (6a) (trong d6 Hal
13 halogen) v&i hop chét hetero alixyclic c6 cong thirc (13) c6 mit bazo va trong dung
mdi thich hop thu dugc hop chit ¢ cong thic (14). Bazo thich hop duge sir dung trong
phan mg nay c6 thé 13 kali cacbonat, natri cacbonat hoic xesi florua. Phan tmg ndy cé
thé duoc tién hanh trong dung méi thich hop hoic hdn hop ciia ching. Dung méi thich
hop ¢6 thé dugc chon tir CH,Cl,, CHCl;, DMF va THF hodc hdn hgp cua ching. Hop
chit c6 cong thic (14) trong phan Gng véi hop chét pinacol este cia axit 4-
aminophenylboic duoc thé thich hop c6 cong thirc (9) st dung xtic tac paladi cé mit bazo
thich hop thu duoc hop chit anilin ¢ cong thirc (1b). Bazo thich hgp dugc sir dung trong
phan tng nay c6 thé 13 kali cacbonat, natri cacbonat, trietylamin hoic DIPEA. Phan tng
nay c6 thé duoc tién hanh trong dung méi thich hop hoic hdn hop ciia né. Dung méi
thich hgp c6 thé dugc chon tir CH,Cl,, CHCl;, DMF, axetonitril hoic THF hodc hdn hop

cua chung.
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Phuong phép théng thudng dé didu ché cac hop chit ¢ cong thire (1c) (trong d6
R% R®, R*, “n” va “p” nhu dugc mé ta trong phan md ta tdng quat) dugc md ta trong so

d6 tong hop 6.

So d6 tong hop 6

HsC oh,
R
; N 8‘0 CHy
H (R%)n (R?), 1) CHy (R%n N
Q  RIN-NH, s S O:N" (10} @
i o == = e = NH
@, CHs _ a8 ﬁs‘_,. ; 5 1. xic tdc Pd. bazey T 2
2y 7 e mdi | REINTYS, dungmdi _y\Br - A SN
(R Gumgmbi RNy RSO Ny 2 phin img RN R,
dnog moi

{15} (17} (18} {ic)

Ngung tu hop chét axetophenon dugc thé thich hop c6 cong thirc (15) véi dan xuét
hydrazin (16) trong dung mdi thich hop thu dwoc hop chét phenyl duoc thé duge ghép
cap véi pyrazol c6 cong thirc (17). Phdn tng nay co thé dugc tién hanh trong dung méi
thich hop hodc hdn hop cia ching. Dung méi thich hop ¢ thé duoc chon tir etanol,
CH,Cl,, CHCl;, DMF va THF hoic hon hgp cua ching. Phan tng brom hoéa chon loc cua
hop chét ¢6 cong thirc (17) st dung N-bromsucxinimit (NBS) trong dung méi thich hop
nhu DMF hogc THF thu dugc hop chit c6 cong thirc (18). Phan tmg ctia hop chét co
cong thirc (18) véi hop chit pinacol este clia axit 4-nitrophenylboic dugc thé thich hop ¢6
cbng thirc (10) c6 mit bazo thich hop va dung mdi sau d6 1a khir nhém nitro sir dung bot
st c6 mit axit axetic trong nudc hodc amoni clorua thu dugce hgp chat amin tuong tmg
cé cong thirc (1c¢). Bazo thich hgp dugc st dung trong phan Umg ghép cép co thé 13
Na,COs, Et;N, DIPEA, pyridin hodc DMAP. Dung méi thich hop cé thé dugc chQn tur
etanol, DMSO, nuéc, CH,Cl,, DMF va THF hoic hdn hop cta ching.

Phuong phap thong thuong dé€ diéu ché cac hgp chat ¢ cong thuc (1d) (trong do
Rz, R4, “n”, va “p” nhu dugec moé ta trong phan mo ta tong quat va R 1a C,salkyl hoidc

haloC;_galkyl) dugc mé ta trong so d téng hop 7.

So d6 tong hop 7
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Phén tng ctia hop chit axetophenon dugc thé thich hop c6 cong thirc (15) véi hop
chét etyl este c6 cong thirc (19) cé mit bazo va trong dung mdi thich hop thu duge hop
chét c6 cong thirc (20). Bazo thich hgp dugc st dung trong phan ng nay c6 thé 13 natri
hydrua, natri metoxit (25% trong metanol), DIPEA hodc pyridin. Dung moi thich hop cé
thd duoc chon tir metyl fert-butyl ete, CHCl;, DMF va THF hogc hdn hop cta chung.
Phan tng cta hop chit c6 cong thirc (20) vé6i hop chit phenyl hydrazin dugc thé thich
hop c6 cong thirc (21) trong dung mdi thich hop thu duoc hop chit phenyl dugc thé duoc
ghép cap voi pyrazol c¢6 cong thuc (22). Dung moéi thich hop ¢6 thé duoc chon tir etanol,
2,2 2-trifloetanol, DMF va THF ho#c hdn hop cla ching. Phan tng khir nhém nitro cta
hop chét cé cong thirc (22) st dung bot sat c6 mit axit axetic trong nuéc hodic amoni
clorua thu dugc hop chit amin twong tmg c6 cong thic (1d). Phan ung ndy c6 thé dugc
tién hanh trong dung moi thich hgp dugc chon tir etanol, nuée, CH,Cl,, CHCl;, DMF va
THF hoic hén hop cia ching.

Phuong phép diéu ché hop chét ¢6 cong thirc (1e) (trong d6 R?, R®, R*, R¥, R,
X, “m”, “n”, “p” va “t” duoc xac dinh trong phin mo ta tdng quat) dugc md ta trong so

d6 tong hop 8.

So d6 tong hop 8
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Phén mg ctia hop chét di-halo duoc thé thich hop c6 cong thirc (6a) (trong d6 Hal
12 halogen) v&i hop chét pinacol este clia axit 4-nitrophenylboic dugc thé thich hop c6
cong thirc (10) st dung xuc tac paladi c6 mat bazo thich hgp va trong dung méi thich hop
thu dugc hop chét c6 cong thirc (11a). Bazo thich hgp duge st dung trong phén Gng ndy
c6 thé 12 natri cacbonat, kali cacbonat hodc xesi cacbonat. Dung mdi nay c6 thé duoc
chon tir DMSO, DMF, nuéc hodc hdn hgp ciia ching. Phan g thé nhém halogenua ciia
hop chét c6 cong thirc (11a) véi hop chét c6 cong thirc (23) sir dung bazo thich hop va
trong dung méi thu dugc hop chit c6 cong thiic (24). Bazo thich hgp dugc sit dung trong
phan Umg nay co thé 12 natri cacbonat, kali cacbonat, va xesi cacbonat hoidc xesi florua.
Dung moi thich hop ¢6 thé dugc chon tir DMSO, nuéc, DMF va THF hogc hdn hop cua
ching. Theo cach khac, phan tmg thé ciia hop chét dihalopyrazin duoc thé thich hop c6
cong thire (62) v6i hop chét cé cong thire (23) sit dung bazo thich hgp va trong dung méi
thu dugc hop chét c6 cong thirc (25) va trong phan tmg véi hop chat pinacol este ciia axit
4-nitrophenylboic duogc thé thich hop c6 cong thirc (10) sit dung xtic tic paladi c6 mit
bazo thich hgp va trong dung moi thich hop thu dugce hop chat c6 cong thuc (24) trong
cac diéu kién phan Gmg twong tu nhu duge mo ta trén day. Phan tmg khir nhém nitro cta
hop chét c6 cong thiic (24) sir dung bot sat c6 mit axit axetic trong nuéc hoic amoni

clorua thu dugc hop chit amin trong tng cé cong thirc (1e). Dung méi nay dugc st dung

-30-



33268

trong phan tng nay cé thé 13 dugc chon tir etanol, nuéec, DMF, DMSO hozc hdn hop cla
chung.
Phuong phap khac dé diéu ché hop chit ¢ cong thirc (1e) (trong d6 R% R°, R,

R*, RY, X, “m”, “n”, “p” va “t” nhu dugc mo ta trong phan md ta tong quat) dugec md ta

trong so dd téng hop 9.
So db tdng hop 9
(R2
(Rg)ﬁ“‘»‘{g (‘é\}‘"‘{R In H,C CH, @’(R In
RO e R OO\ R
RS“\‘ \t e Ry B 0”%%83 "TRY
- ' X A N_X
fR%m%N‘IHaI ey R —‘NTX HND (@) | (RY,E )
© 7 UNTHal bwo dungméi 0 NHal xac tic Pd, bazo, N
dong méi . ;/f NH,
(6a) (25} (R (1¢)

Phén tng thé ciia hop chét di-halo duogc thé thich hop c6 cong thirc (6a) (trong d6
Hal 14 halogen) v6i hop chit c6 cong thirc (23) st dung bazo thich hop va dung méi thu
duge hop chat c6 cong thirc (25). Bazo thich hop duge sit dung trong phan ng ndy c6
thé 13 natri cacbonat, kali cacbonat, va xesi cacbonat hodc xesi florua. Dung méi thich
hop c6 thé dugc chon tir DMSO, nuéc, DMF va THF hogc hdn hop cua chung. Phan tung
c{ia hop chét c6 cong thirc (25) v6i hop chit pinacol este ciia axit 4-aminophenylboic
duge thé thich hop c6 cong thice (9) st dung xic tac paladi c6 mit bazo va dung moi
thich hop thu dugc hop chit anilin ¢ cong thirc (1e). Bazo thich hgp duge st dung trong
phan tmg nay c6 thé 1a Na,CO;, K,CO; hoic xesi cacbonat. Phan tng ndy c6 thé duoc
tién hanh trong dung moéi dugc chon tir 1,4-dioxan, DMSO, nuéc, DMF va THF hodc hén
hop cua chung.

Phuong phap diéu ché hop chét c6 cong thire (1f) (trong d6 R*, R’, R*, R*, RY, X,
“m”, “n”, “p” va “t” nhu duoc mb ta trong phan md ta tbng quét va R® 13 C, galkyl) dugc

m0 ta trong so dd téng hop 10.

So dd téng hop 10
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Ry /T o 2y v (R2
(R B ) 2] (R, (R
R’; , J-R* (R

R l I

N__ Hal NH LR M
N8 2 N_ NH B NN
"Rt L, o ®e L e ®nE LR
N™"Ha bazo, dung méd M RN Hal N-akyl hoa © UNTTHal
(6a) (27) (28)
,;:“\'\\ B DJTCHE fé .Rx
‘ | . CHs TmRY
HEN (g} _ ‘R”: k’N'- NRB
e the P, bazs, (R K‘N’ -
dung méi \,;
< _ NH.
(R, ‘

{11)

Phén tmg thé cta hop chat di-halo duoc thé thich hop c6 cong thirc (6a) (trong d6
Hal 13 halogen) v&i hop chét c6 cong thirc (26) sir dung bazo thich hop va dung méi thu
dugc hop chét ¢6 cong thire (27). Bazo thich hgp duge st dung trong phan ing nay c6
thé 12 natri cacbonat, kali cacbonat, va xesi cacbonat hodc xesi florua. Dung méi thich
hop c6 thé duoc chon tir DMSO, nudc, DMF va THF hodc hon hop cua ching. Phan tung
N-Alkyl héa ctia din xuét amin c6 cong thirc (27) véi alkyl halogenua thich hop (RE-X)
c6 mit bazo thich hop nhu natri hydrua va dung mé6i nhu THF, DMF hodc 1,4-dioxan thu
duoc hop chét co cong thire (28). Phan tmg ghép cip gitta hop chét c6 cong thirc (28) voi
hop chét pinacol este cia axit 4-aminophenylboic duge thé thich hop c6 cong thirc (9) sir
dung xtc tac paladi ¢6 mit bazo va dung moi thich hgp thu duge hop chét anilin c6 cong
thie (1f). Bazo thich hgp duge st dung trong phén ing nay co thé 13 Na,CO;, K,CO;
hodc xesi cacbonat. Phan ing nay cé thé dugc tién hanh trong dung moi dugce chon tir

1,4-dioxan, DMSO, nuéc, DMF va THF hozc hdn hop ctia chiing.

Phuong phéap thong thudng dé didu ché cac hop chat cé cong thirc (2) (trong d6
R!, R’ va “q” nhu dugc mb ta trong phdn md ta tdng quat) dugc md ta trong so d6 tong

hop 11.

So d6 tong hop 11
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{Rs}(}'\—\ i R ~SH R, d_% R, R F butyl axet
s LA N <R HF-pyridis PR butyl axctat
P o) AT a2 dung méi Hal” xde tac Pd. bazo,
dung mot (30) : (31) dung mot
RS
{ }q\\F R . jﬁx\/R1
>{ 0 dung mo1 HQJ'\/[‘\:’“
{32} (2}

Phén tng cua hop chét phenylketon dugc thé thich hop c6 cong thirc (29) (trong
do6 Hal 1a halogen) v6i etan 1,2-dithiol c6 mit axit Lewis thich hop trong dung méi thich
hop thu duoc hop chét thioaxetal c6 cong thire (30). Axit Lewis thich hop dugc st dung
trong phan tng nay c6 thé 12 bo triflorua dietyleterat va dung méi thich hop c6 thé duoc
chon tr CH,Cl,, CHCl;, DMF va THF. Hop chit c6 cong thire (30) trong phan Gmg véi
phtcc HF-pyridin c¢6 mit N-iodosucxinimit trong dung moéi thich hop thu dugc hop chét
diflo c¢6 cong thic (31). Dung méi thich hop dugc st dung trong phan tng nay c6 thé 1a
pyridin. Phan tng thé nhém halogen trong hop chét c6 cong thic (31) véi tert-butyl
axetat cO mat xuc tac paladi va bazo thich hgp trong dung méi thich hgp thu dwoc hop
chét este c6 cong thirc (32). Bazo thich hop ¢6 thé 13 lithi dixyclohexylamin va dung méi
thich hop c¢6 thé 13 toluen. Hop chét c6 cong thic (32) trong phin tng khir bao vé su
dung axit trifloaxetic trong dung méi thich hgp thu dugc hop chét c6 cong thic (2). Dung
moi thich hop ¢6 thé duge chon tir CH,Cl,, CHCl;, DMF va THF.

Phuong phap thong thuong dé diéu ché cac hop chat cé cong thirc (3) (trong d6
R®, R® va “q” nhu dugc mo ta trong phin mo ta tong quat) dugc mo ta trong so dd tong

hop 12.

So d6 tong hop 12

5“3’)k OEt ’%) o w5 FF
Ry vl ;34 ?,\/E 95‘ t-BuBr cL: ki‘ »\fkrozz LIOH.H;0 5 e o
3—50}"\/1 «}[ Cu dong méi  HO' Bazo J}-O'A\"A“"f o dung mdi %&9}\ ©
{33) (35} % {36) {37}
{RS)Q F. F CHs 25 (R }q E F
1. {COCI) o ;%«&Nocm RP-Max { i \/r\grﬁ TFA_ M\{ R
2. NMe{OMe).HCI }TG ~~ 0 dung b >1'0 o dmgzxm “O # O
(38) (39) 3)
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Ngung tu hop chét axit phenylaxetic dugc thé thich hop c6 cong thire (33) (trong
do Hal 1a halogen) véi etyl bromo(diflo)axetat (34) c6 mat bot ddng va trong dung méi
thich hop thu dugc hop chét diflo este cé cong thirc (35). Dung méi thich hop dugc sir
dung trong phan tng nay c6 thé 134 DMSO hoic DMF. Phin Ung bao vé cia axit
carboxylic (35) véi tert-butyl bromua cé mat bac cacbonat lam bazo va sir dung dung
mdi thich hop thu dwoc hop chit c6 cong thic (36). Dung mdi thich hop cé thé 1a
CH,CL,, THF hoic hdn hop ciia né. Phin tmg thiy phan chon loc cua etyl este trong hop
chét c6 cong thirc (36) st dung lithi hydroxit monohydrat trong dung méi thich hop thu
dugc hop chit axit cé cong thirc (37). Dung mdi thich hop c6 thé 13 THF, CH;0H, nu6c
hodc hdn hop ctia né. Phan tng ctia hop chat (37) véi oxalyl clorua thu dugc axit clorua
turong Gng va trong phan g vdi N,O-dimetylhydroxylamin hydroclorua c6 mit bazo va
trong dung méi thich hop thu duoc hop chit Weinreb amit c6 cong thirc (38). Dung méi
thich hop dugc st dung c6 thé 13 CH,Cl, hoic THF. Phan tmg Grignard ctia hop chat ¢
cong thire (38) voi alkyl magie halogenua thich hgp c6 cong thire R°MgX trong dung méi
thich hgp nhu THF thu dugc hop chét difloketon ¢ cong thirc (39). Phan tmg thiyy phan
este ctia hop chét (39) sir dung axit trifloaxetic trong dung méi thich hop thu dugc axit ¢6
cong thuc (3). Dung mo6i thich hop cé thé dugc chon tir CH,Cl,, CHCl;, DMF va THF
hozc hdn hop ciia chiing.

Phuong phap théng thuong dé diéu ché cac hop chét c6 cong thirc (5) (trong d6 R’
“q” nhu duoc mo ta trong phdn mo ta tong quat va R® 13 C,salkyl) dugc mé ta trong
so d6 tong hop 13.

So dd téng hop 13

O
B;{: oEt R, F OFt mim (R

L:"j’HaF 34} ij ~ ) OR® tbutyl axetat

o= B -
ral' Cu, dung méi Hal® .

1)) (413 z xfic tac Pd, ?&20‘,

dung méi

R%, F_F R F

;\:;n OR® TEA o M\ )’\,,0 RO
(o dung méi ~ J&,,\,J

{5}

Phéan tmg cta hop chit di-halo dugc thé thich hop c6 cong thirc (40) (trong d6

Hal' va Hal® 12 halogen) véi etyl bromo(diflo)axetat c6 cong thirc (34) c6 mit bot ddng va
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trong dung moi thich hgp thu dugce hop chét diflo este c6 cong thirc (41). Dung méi thich
hop dugc st dung trong phan ung nay co th8 13 DMSO hodc DMF. Hop chét c6 cong
thirc (41) trong phan tmg khir bang cach sir dung tac nhan khit thich hop va trong dung
mdi thich hop thu duoc hop chat hydroxyl cé cong thirc (42). Dung mdi thich hop duge
stt dung c6 thé 13 etanol hodc metanol va tac nhin khir thich hop c6 thé 13 natri
borohydrua. Phan tmg cta hop chét cé cong thirc (42) véi hop chét alkyl héa cé cong
thirc (R®-X) (trong d6 X 1a halogen) sir dung bazo thich hop trong dung méi thich hop thu
duoc hop chit ¢ cong thirc (43). Bazo thich hop c6 thé 13 natri hydrua va dung moi ndy
6 thé duge chon tir CH,Cl,, CHCL;, DMF va THF hoic hdn hop ctia chung. Phén tng
thé nhém halogenua ciia hop chat cé cong thiic (43) véi tert-butyl axetat co mat xuc tac
paladi ¢6 mit bazo va trong dung moi thich hop thu dugc hop chét c6 cong thirc (44).
Bazo thich hop dugc st dung trong phan ung nay co thé 13 E;N, DIPEA, pyridin hoic
DMAP. Phéan tng khir bao vé cta hop chét (44) st dung axit trifloaxetic thu dugc axit
carboxylic c¢6 cong thuc (5). Phan Umg nay cé thé duogc tién hanh trong dung méi thich
hop hodic hdn hop ctia né. Dung méi thich hop c6 thé dugc chon tir CH,Cl,, CHCl;, DMF
va THF hodc hdn hop ctia chiing.

Phuong phéap thong thudong dé diéu ché céac hop chat ¢ cong thirc (Ib-i) (trong d6
vong A, vong B, L, R® R% R’ R* R’, “n”, “m”, “p” va “q”, nhu dugc md ta trong phén
mo ta tong quét) duoc mo ta trong so d6 tong hop 14.

So do tong hop 14

(R«Z} "ia"'—L (R )n""r‘ BT L
n jR MNW . Ehir bir ¢ (") r_}—C?—NH V/‘(RS
( }m {er J\{ S d) C i F
b*\
) {Ib-i) RO

Phan tng khir nhém keton cua hop chét c6 cong thirc (4) st dung tic nhan khir bét
d6i thich hop trong dung moéi thich hop thu dugc mdt trong sb cac ddng phan cia hop
chét hydroxyl c6 cong thirc (Ib-i) 12 san phdm chinh. T4c nhan khir bt ddi thich hop cé
thé dugc chon tir (R hodc S)-2-metyl-CBS-oxazaborolidin ¢ mit boran dimetyl sulfua,
phan  Ung hydro héa st  dung  BINAP-Rudihalogenua,  H/phirc
ruteni (diphosphan), (diamin),, v.v. Dung mo6i thich hop c6 thé 14 THF, DCM hoic DMF.
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Pdng phan thu duge c6 thé duoc tinh ché tiép theo cac k¥ thuat tinh ché khac nhau dugc

biét rd trong linh vuc nay.

Vi du thuc hién sing ché

" Trir khi ¢6 quy dinh khac, thao tic bao gdm phan bb hdn hop phan tng giita pha
hiru co va pha nudc duge chi ra trong ddu ngodc, phan tach cic 16p va 1am khd 16p hiru
co trén natri sulfat, loc va 1am bay hoi dung m6i. Qu4 trinh tinh ché, trir khi ¢6 quy dinh
khac, bao gdm tinh ché bang cac phwong phap sic ky trén silica gel, thuong sit dung hdn
hop etyl axetat/ete ddu héa c6 d6 phan cuc thich hgp lam pha dong. Viéc st dung hé
dung méi rira giai khac dugc chi ra trong dau ngoic.

CAc tir viét tat, ky hiéu va thuit nglt dugc st dung trong cac vi du va thir nghiém
nay c6 nghia nhu sau: DCM: diclometan, DMSO-ds: Hexadeuterodimetyl sulfoxit;
DMSO dimetyl sulfoxit; 'H NMR: Cong huéng tir hat nhan proton; DMF: N,N-dimetyl
formamit; EDCLHCI: 1-etyl-3-(3-dimetylaminopropyl)carbodiimit hydroclorua; HOBT:
1-hydroxybenzotriazol; NaOH: Natri Hydroxit; KOH: Kali Hydroxit; LiOH: Lithi
Hydroxit; DIPEA: N,N-diisopropyletylamin, THF: Tetrahydofuran; HCI: axit clohydric;
Na,SO,: Natri sulfat; NaHCO;: Natri bicacbonat. J: Hang s6 ghép cap c6 don vi 1a Hz; h:
gi0; mins: phat; RT hodc rt: Nhiét d6 phong (22-26°C); o: ortho; m: meta; p: para; APCI-
MS: Phd khéi luong ion héa héa hoc & 4p suét khi quyén; MHz: Megahec; aq.: trong
nudc

Céc hop chit trung gian

Hop chét trung gian 1

4-[3-(4-clophenyl)pyrazin-2-yl]anilin

Ci

N
(_N

Shk

Budc 1: 2-clo-3-(4-clophenyl)pyrazin
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Cl

L.

' ,\N

B6 sung [1,1’-bis(diphenylphosphino)feroxen]diclopaladi (II) (122mg, 0,16mmol)
vao dung dich duoc khudy chira 2,3-diclopyrazin (500mg, 3,35mmol), axit 4-clophenyl
boic (472mg, 3,02mmol) va natri cacbonat monohydrat (1,2g, 10,05mmol) trong dung
dich cia DMSO va nuéce (10mL, 3:1) & nhiét do phong. Khir khi hdn hop phan tng va
suc bang khi nitro ba 14n trudc khi gia nhiét & 80°C trong 16 gid. Lam lanh hdn hop phan
mg dén nhiét d6 phong pha lodng bang etyl axetat (30mL). Rira dung dich hitu co bang
nuée (30mL) va nude mudi (30mL). Loai bé dung méi ndy trong diéu kién 4p sudt giam
va tinh ché phin cén thu duoc bing sic ky cot silica gel dé thu duge 320mg hop chét
mong mubn; 'H NMR (300 MHz, CDCl;) & 7,47 (d, J = 7,2 Hz, 2H), 7,76 (d, J = 7,2 Hz,
2H), 8,35 (d, J= 1,8 Hz, 1H), 8,58 (d, /= 1,8 Hz, 1H).

Budc 2: 4-[3-(4-clophenyl)pyrazin-2-yl]anilin

Diéu ché hop chit mong mudn bing phan tmg gitta hop chét trung gian & buéde 1
(310mg, 1,38mmol) véi pinacol este ciia axit 4-aminophenylboic (302mg, 1,38mmol)
bing cach st dung natri cacbonat monohydrat (513mg, 4,14mmol) va [1,1’-
bis(diphenylphosphino)feroxen]diclopaladi (II) (50mg, 0,06mmol) trong dung dich ctua
DMSO va nuée (10mL, 2:1) ¢ nhiét 46 phong theo quy trinh dugc md ta trong budce 1
cho hop chat trung gian 1 tao ra 270mg hop chit mong mudn; 'H NMR (300 MHz,
DMSO-dy) 6 5,42 (s, 2H), 6,46 (d, J = 8,4 Hz, '2H), 7,09 (d, J = 8,4 Hz, 2H), 7,38-7,47
(m, 4H), 8,51 (s, 1H), 8,57 (s, 1H); APCI-MS (m/z) 282 (M+H)".

Hop chit trung gian 2

axit [4-(1,1-diflopropyl)phenyl]axetic

HO

0
F7F

Budc 1: 2-(4-bromphenyl)-2-etyl-1,3-dithiolan
M\
S.S
Br

-46-



33268

B sung bo triflorua dietyl eterat (0,49mL, 4,71mmol) va etan 1,2-dithiol
(1,57mL, 18,8mmol) vao dung dich dugc khudy chira 4-brompropiophenon (2,01g,
9,43mmol) trong diclometan khan (20mL). Khudy hén hop phan tng qua dém & nhiét do
phong. Pha lodng hon hop phan tmg bang diclometan (10mL), rira bang dung dich natri
hydroxit 10% (10mL), nuéc (20mL) va nuéc mudi (20mL). Lam kho 16p hiru co trén
natri sulfat khan va c6 trong diéu kién &p suét giam thu dugc 2,21g hop chit mong muén;
"H NMR (300 MHz, CDCl;) § 0,89 (t, J = 7,5 Hz, 3H), 2,33 (q, J = 7,5 Hz, 2H), 3,19-
3,32 (m, 2H), 3,34-3,41 (m, 2H), 7,41 (d, J = 8,1 Hz, 2H), 7,56 (d, J = 8,1 Hz, 2H);
APCI-MS (m/z) 288 (M)".

Budc 2: 1-brom-4-(1,1-diflopropyl)benzen

Br
T

B6 sung hydroflorua trong pyridin (70% khéi lwong/khdi lwong, 520pL,
20,88mmol) vao dung dich dugc khudy chira N-iodosucxinimit (704mg, 3,13mmol) trong
diclometan (5,0mL) &-20°C va khudy dung dich ndy & cling nhiét d¢ trong 2 phit. B6
sung dung dich chira hop chét trung gian & budc 1 (302mg, 1,04mmol) trong diclometan
(5,0mL) vao hdn hop phan ung ndy. Khudy hdn hop thu duge 3-20°C trong 30 phit. Pha
loing hdn hop phan tng bang n-hexan (5,0mL), loc qua nhém oxit bazo va rira bang n-
hexan (30mL). C6 dich lgoc va pha loang phin cin bang etyl axetat (S0mL). Rira dich loc
dugc gop lai bang 10% natri thiosulfat (20mL), 2% kali permanganat (20mL), nudc
(20mL) va nuéc mubi (20mL). Lam kho 16p hitu co trén natri sulfat khan va c6. Tinh ché
phin cin bang sic ky cot silica gel dé thu duoc 203mg hop chit mong mudn; 'H NMR
(300 MHz, CDCls) 6 0,97 (t, J = 7,5 Hz, 3H), 2,02-2,21 (m, 2H), 7,33 (d, J = 8,1 Hz,
2H), 7,56 (d, J = 8,1 Hz, 2H); APCI-MS (m/z) 231 (M-H)".

Budec 3: tert-butyl [4-(1,1-diflopropyl)phenyl]axetat

OO,

FF

B6 sung n-butyl lithi (1,6 M, 6,41mL, 10,26mmol) vao dung dich dugc khudy
chira dixyclohexylamin (2,04mL, 10,25mmol) trong toluen khan (20mL) & 0°C. Sau 5
phut, bd sung tert-butyl axetat (1,15mL, 8,55mmol) vao hén hop nay va khudy trong 15
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phtt & 0°C. Trong mdt binh riéng biét, tron tri-ferz-butylphosphoni tetrafloborat (248mg,
0,85mmol) va bis(dibenzylidenaxeton) paladi (0) (245mg, 0,42mmol) va tao chan khong
binh nay va nap diy lai ba 1in bang khi nito. Thu hdn hop rin trong toluen (10mL) va bd
sung hop chét trung gian & bude 2 (2,01g, 8,55mmol) sau d6 14 hdn hop thir nhit vao hdn
dich thu duoc. Khudy hdn hop phan tmg thu duge qua dém & nhiét d6 phong. Pha lodng
hén hop phan mg bing dietyl ete (50mL), loc una dém xelit va rira bang dietyl ete
(30mL). Cb dich loc va tinh ché phan cén thu dugc bang sic ky cot silica gel dé thu duoc
1,43 g hop chit mong mudn; "H NMR (300 MHz, CDCl;) § 0,98 (t, /= 7,5 Hz, 3H), 1,44
(s, 9H), 2,04-2,22 (m, 2H), 3,55 (s, 2H), 7,31 (d, J = 8,1 Hz, 2H), 7,41 (d, J = 8,1 Hz,
2H). |

Budc 4: axit [4-(1,1-diflopropyl)phenyl]axetic

B& sung axit trifloaxetic (10mL) vao dung dich dugc khudy chira hop chét trung
gian & bu6e 3 (1,42g, 5,25mmol) trong diclometan (20mL) & 0°C va khudy hén hop nay
trong 1 gid & nhiét d6 phong. Lam bay hoi dung méi trong hdn hop phan tmg va tinh ché
phan cin thu dugc bing sic ky cot silica gel tao ra 491mg hop chit mong mudn; 'H
NMR (300 MHz, DMSO-dg) & 0,90 (t, J = 6,0 Hz, 3H), 2,11-2,28 (m, 2H), 3,63 (s, 2H),
7,33 (d, J = 8,4 Hz, 2H), 7,42 (d, J = 8,4 Hz, 2H), 12,42 (br s, 1H); APCI-MS (m/z) 213
(M-H).

Hop chét trung gian 3

axit 4-(1,1-diflo-2-oxopropyl)phenyl]axetic

HO o
O
F'F
Buéc 1: axit [4-(2-etoxy-1,1-diflo-2-oxoetyl)phenyl]axetic
HO A
? /F F o™

B4 sung etyl bromodifloaxetat (196mg, 1,52mmol) vio hdn dich dugc khudy chira
axit 4-iodophenylaxetic (203mg, 0,76mmol) va bot dong (193mg, 3,05mmol) trong
DMSO (8,0mL) trong éng bit kin. Khudy hdn hop phan tng qua dém & 60°C. Lam lanh
hén hop phan tmg dén nhiét do phong, dap tét bang dung dich nuéc amoni clorua
(30mL), va chiét bang etyl axetat (50 mL x 2). Lam kho céac 16p hitu co duge gdp lai trén
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natri sulfat khan va ¢ trong diéu kién 4p suit giam. Tinh ché phin cén thu dugc bang sic
ky cdt silica gel dé thu duoc 171mg hop chit mong muén; 'H NMR (300 MHz, DMSO-
ds) 8 1,22 (t, J= 6,0 Hz, 3H), 3,67 (s, 2H), 4,31 (q, /= 7,2 Hz, 2H), 7,44 (d, J = 8,1 Hz,
2H), 7,53 (d, J = 8,1 Hz, 2H), 12,45 (s, 1H).

Budc 2: Etyl 2-(4-(2-(tert-butoxy)-2-oxoetyl)phenyl)-2,2-difloaxetat
L
> ’

Bb sung hat sang phan tu (4 A, 3,3 g) va bac cacbonat (10,6g, 38,33mmol) vao
dung dich dugc khudy chira Hop chit trung gian & bude 1 (3,3g, 12,77mmol) trong dung
dich cta diclometan va THF (2:1, 90mL). Khudy hén hop phan tmg trong 15 phut, lam
lanh dén 0°C. Bb sung timg giot fert-butyl bromua (7,3mL, 63,89mmol) vao hdn hop
phan tng nay. Cho hén hop dat dén nhiét do phong va khudy qua dém. Loc hdn hop nay
qua dém xelit va rira bang diclometan (100mL). C6 dich lgc trong diéu kién ap suat giam
va tinh ché phin cin thu dwoc bang sic ky cot tao ra 1,82 g san phim; "H NMR (300
MHz, DMSO-d;) & 1,19 (t, J = 6,9 Hz, 3H), 1,37 (s, 9H), 3,64 (s, 2H), 4,28 (q, J = 7,2
Hz, 2H), 7,41 (d, J = 8,4 Hz, 2H), 7,52 (d,J = 7,8 Hz, 2H).

Budc 3: axit 2-(4-(2-(tert-Butoxy)-2-oxoetyl)phenyl)-2,2-difloaxetic
o o)

Bé sung lithi hydroxit monohydrat (366mg, 8,73mmol) vao dung dich dugc khudy
chtra hop chit trung gian & budc 2 (915mg, 2,91mmol) trong dung dich cua THF,
metanol va nuée (3:2:1, 30mL) & 0°C va khudy hén hop ndy trong 1 gid & nhiét do
phong. Axit héa hdn hop phan tmg nay bing 1 N HCl dén do pH 2-3 va chiét bang etyl
axetat (50 mL x 2). Lam kho céc 16p hitu co dugce gdp lai trén natri sulfat khan va c6
trong diéu kién 4p suit giam tao thanh 839mg hop chit mong muén; "H NMR (300 MHz,
DMSO-dy) & 1,40 (s, 9H), 3,64 (s, 2H), 7,40 (d, /= 8,4 Hz, 2H), 7,52 (d, J= 8,1 Hz, 2H).

Budc 4: tert-butyl (4-{1,1-diflo-2-[metoxy(metyl)amino]-2-oxoetyl } phenyl)axetat
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B6 sung oxalyl clorua (2,2mL, 4,36mmol) va lugng xic tic DMF vao dung dich
duoc khudy chira hop chét trung gian & buéc 3 (833mg, 2,90mmol) trong diclometan
(15mL) & 0°C. Cho hdn hop phan tmg nay tir tir dat dén nhiét d6 phong va khudy trong 3
gid. Co hdn hop phan tng ndy trong moi trudng khi tro thu duoc phan cin, ma duoc pha
lodng bing diclometan (15mL) va lam lanh dén 0°C. Sau d6, bd sung N,O-dimetyl
hydroxylamin hydroclorua (425mg, 4,3 6minol) sau do6 la trietyl amin (1,6mL,
11,63mmol) vao va khudy hdn hop niy qua dém & nhiét do phong. Pha lodng hdn hop
phan umg bang diclometan (15mL), rira bang dung dich nuéc NaHCO; bio hoa (20mL)
va nuée mudi (20mL). C6 16p hitu co va tinh ché san phim thé thu duoc bang sic ky cot
silica gel tao ra 581mg hop chit mong mudn; '"H NMR (300 MHz, CDCl;) & 1,43 (s, 9H),
3,21 (s, 2H), 3,56 (s, 5H), 7,34 (d, /= 7,8 Hz, 2H), 7,50 (d, J = 7,8 Hz, 2H).

Budc 5: tert-butyl [4-(1,1-diflo-2-oxopropyl)phenyl]axetat
TR
FF

B6 ‘sung metylmagie bromua (1,15mL, 3,47mmol) vao dung dich duoc khudy
chtra hop chét trung gian & budc 4 (572mg, 1,73mmol) trong THF (15mL) ¢ 0°C va
khudy hdn hop nay trong 2 gid. Dap tit hdn hop phan tng bang dung dich nuéc amoni
clorua (20mL) va chiét bang etyl axetat (50 mL x 2). Rtra c4c 16p hitu co dugc gop lai
bang nuéc mudi (50mL) va b trong didu kién 4p sudt giam. Tinh ché san pham thé thu
duoc bang sic ky cot silica gel tao ra 369mg hop chit mong mudn; 'H NMR (300 MHz,

CDCly) & 1,43 (s, 9H), 2,31 (s, 3H), 3,56 (s, 2H), 7,36 (d, /= 8,4 Hz, 2H), 7,50 (d, /= 7,8
Hz, 2H), APCI-MS (m/z) 285 (M+H)".

Budce 6: axit 4-(1,1-diflo-2-oxopropyl)phenyl]axetic

Didu ché hop chit mong mudn bang phan g ctia hop chét trung gian & budc 5
(501mg, 1,76mmol) véi axit trifloaxetic (10mL) trong diclometan (10mL) theo quy trinh
dugc mo ta trong budc 4 cho hop chét trung gian 2 tao thanh 379mg hop chit mong
mudn; '"H NMR (300 MHz, DMSO0-dy) & 2,36 (s, 3H), 3,66 (s, 2H), 7,43 (d, /= 7,8 Hz,
2H), 7,52 (d, J= 8,4 Hz, 2H), 12,22 (br s, 1H).
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Hop chét trung gian 4

4-[3-(3-clophenyl)pyrazin-2-yl]anilin

N
L_N

cl
Ni\ :CI
N

L

Budc 1: 2-clo-3-(3-clophenyl)pyrazin

Diéu ché hop chit mong mudn bing phan mg cua 2,3-diclopyrazin (500mg,
3,35mmol) véi axit 3-clophenylboic (472mg, 3,02mmol) bang cach sir dung natri
cacbonat monohydrat (1,2g, 10,05mmol) va [1,1°-
bis(diphenylphosphino)feroxen]diclopaladi (II) (122mg, 0,16mmol) trong dung dich cua
DMSO va nuée (15mL, 3:1) & nhiét d6 phong theo quy trinh dugc md ta trong bude 1
cho hop chat trung gian 1 tao ra 350mg hop chit mong muén; "H NMR (300 MHz,
CDCl) & 7,41-7,50 (m, 2H), 7,71 (d, J = 7,4 Hz, 1H), 7,81 (s, 1H), 8,38 (d, J = 1,5 Hz,
1H), 8,60 (d, /= 1,8 Hz, 1H).

Budc 2: 4-[3-(3-clophenyl)pyrazin-2-yl]anilin

Diéu ché hop chit mong mudn bing phan ung gitta hop chat trung gian & budc 1
(250mg, 1,11mmol) vGi pinacol este cua axit 4-aminophenylboic (243mg, 1,11mmol)
bang cach st dung natri cacbonat monohydrat (412mg, 3,33mmol) va [1,1’-
bis(diphenylphosphino)feroxen]diclopaladi (II) (36mg, 0,05mmol) trong dung dich cua
DMSO (15mL) va nuéce (5,0mL) & nhiét do phong theo quy trinh dugc md ta trong bude
1 cho hop chét trung gian 1 tao ra 273mg hop chit mong muén. Hop chét nay duoc sir
dung tiép ma khong cin mé ta dic diém.

Hop chét trung gian 5

4-[3-(4-flophenyl)pyrazin-2-yl]anilin
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F

O NHz
N\
(N

Budce 1: 2-clo-3-(4-flophenyl)pyrazin

NN C
(_N

Didu ché hop chit mong mudn bang phan tng cua 2,3-diclopyrazin (3,0g,
20,13mmol) v6i axit 4-flophenylboic (2,68g, 19,13mmol) bang cach st dung dung dich
natri cacbonat 2M (30mL, 60,40mmol) va [1,1°-
bis(diphenylphosphino)feroxen]diclopaladi (II) (1,16g, 1,00mmol) trong 1,4-dioxan
(60mL) & 90°C theo quy trinh dugc md ta trong bude 1 cho hop chét trung gian 1 tao ra
1,74 g san phim; "H NMR (300 MHz, DMSO-dy) & 7,37 (t, J = 9,3 Hz, 2H), 7,83 (t, J =
8,1 Hz, 2H), 8,54 (s, 1H), 8,76 (s, 1H); APCI-MS (m/z) 209 (M+H)".

Buéc 2: 4-[3-(4-flophenyl)pyrazin-2-yl]anilin

Piéu ché hop chit mong muén bing phan mg giita hop chit trung gian & buédc 1
(503mg, 2,39mmol) véi pinacol este cta axit 4-aminophenylboic (787mg, 3,59mmol) c6
mit bis(dibenzyliden)axeton paladi (0) (276mg, 0,23mmol) bang cach sir dung dung dich
natri cacbonat 2M (2,9mL, 5,99mmol) trong dung dich cta 1,4-dioxan va nuéc (15mL,
2:1) & 80°C theo quy trinh dugc mé ta trong budc 1 cho hop chét trung gian 1 tao ra
321mg hop chit mong mudn; 'H NMR (300 MHz, DMSO-dy) § 5,38 (s, 2H), 6,44 (d, J =
9,0 Hz, 2H), 7,06 (d, J = 8,4 Hz, 2H), 7,17 (t, J = 9,0 Hz, 2H), 7,44 (t, J = 8,1 Hz, 2H),
7,46-7,61 (m, 2H).

Hop chét trung gian 6

4-[3-(3,4-diflophenyl)pyrazin-2-yl]anilin
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Buéec 1: 2-clo-3-(3,4-diflophenyl)pyrazin

F
F

NN C
(N
Diéu ché hop chit mong mudn bang phan tmg cta 2,3-diclopyrazin (500mg,
3,35mmol) véi axit 3,4-diflophenylboic (477mg, 3,02mmol) bang cach st dung natri
cacbonat monohydrat (1,2g, 10,05mmol) va [1,1°-
bis(diphenylphosphino)feroxen]diclopaladi (II) (122mg, 0,16mmol) trong dung dich cta
DMSO va nuée (15mL, 3:1) & nhiét do phong theo quy trinh dugc moé ta trong bude 1
cho hop chét trung gian 1 tao ra 347mg hop chit mong muén; '"H NMR (300 MHz,
CDCly) & 7,23-7,34 (m, 1H), 7,59-7,72 (m, 2H), 8,37 (d, /= 1,8 Hz, 1H), 8,58 (d, J=2,4
Hz, 1H).

Budce 2: 4-[3-(3,4-diflophenyl)pyrazin-2-yl]anilin

Diéu ché hop chit mong mudn bing phan tmg giita hop chét trung gian & budc 1
(250mg, 1,10mmol) v6i pinacol este cla axit 4-aminophenylboic (290mg, 1,10mmol)
bang cach st dung natri cacbonat monohydrat (409mg, 3,33mmol) va [1,1’-
bis(diphenylphosphino)feroxen]diclopaladi (II) (40mg, 0,05mmol) trong dung dich ciua
DMSO va nuéc (15mL, 3:1) & nhiét d6 phong theo quy trinh dugc md ta trong budce 1
cho hop chét trung gian 1 tao ra 256mg hop chit mong mubn; 'H NMR (300 MHz,
DMSO-dy) & 5,44 (s, 2H), 6,48 (d, J = 8,4 Hz, 2H), 7,09 (d, J = 8,4 Hz, 2H), 7,20-7,26
(m, 1H), 7,40-7,50 (m, 2H), 8,54 (s, 1H), 8,60 (s, 1H).

Hop chét trung gian 7

4-[3-(4,4-diflopiperidin-1-yl)pyrazin-2-yl]anilin

FF
N@
(N

Budc 1: 2-clo-3-(4,4-diflopiperidin-1-yl)pyrazin
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B6 sung 4,4-diflopiperidin hydroclorua (1,03g, 6,53mmol) va kali cacbonat (2,7g,
19,59mmol) vao dung dich dugc khudy chira 2,3-diclopyrazin (973mg, 6,53mm01) trong
DMF (10mL) va khudy hdn hop thu dugc trong 16 gid & 60°C. Lam lanh hdn hop phan
g dén nhiét 46 phong, pha lodng bang nudc (50mL) va chiét bang etyl axetat (100mL).
Rira 16p hiru co bang nuéc mudi (30mL) va cb trong diéu kién 4p suit giam. Tinh ché
hop chit tho bang sic ky cot silica gel dé thu dugc 1,12g hop chit mong mudn; "H NMR
(300 MHz, CDCl;) & 2,08-2,21 (m, 4H), 3,58 (q, J = 6,6 Hz, 4H), 7,92 (d, J = 2,4 Hz,
1H), 8,12 (d, J=2,4 Hz, 1H).

Buéc 2: 4-[3-(4,4-diflopiperidin-1-yl)pyrazin-2-yl]anilin

Diéu ché hop chit mong mudn bang phan tmg gifta hop chét trung gian & budc 1
(500mg, 2,14mmol) vé&i pinacol este cia axit 4-aminophenylboic (703mg, 3,21mmol)
bing cach st dung natri cacbonat monohydrat (796mg, 6,42mmol) cé mat
tetrakis(triphenylphosphin)paladi(0) (247mg, 0,21mmol) trong dung dich cua 1,4-dioxan
va nude (10mL, 2:1) & 80°C theo quy trinh dugc md ta trong budc 1 cho hop chét trung
gian 1 tao ra 316mg hop chit mong muén; "H NMR (300 MHz, DMSO-dy) 8 1,90-2,12
(m, 4H), 3,18-3,26 (m, 4H), 5,46 (s, 2H), 6,62 (d, J = 8,4 Hz, 2H), 7,68 (d, J = 8,1 Hz,
2H), 8,02 (d, /= 1,8 Hz, 1H), 8,13 (d, /= 2,4 Hz, 1H).

Hop chit trung gian 8
4-[3-(morpholin-4-yl)pyrazin-2-yl]anilin

O
N

—/

Budc 1: 4-(3-clopyrazin-2-yl)morpholin

(]

Cl

)
N

z
/
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Pun hdi luu hdn hop chira 2,3-diclopyrazin (1,2g, 8,05mmol) va morpholin
(700mg, 8,05mmol) trong etanol (10mL) qua dém. Lam lanh hdn hop phan Gmg dén nhiét
dod phong, pha loang voi etyl axetat (30mL) va rira bang nude (30mL) sau d6 bang nudc
mudi (40mL). Lam kho 16p hitu co trén natri sulfat khan va cd trong didu kién 4p suit
giam. Tinh ché phan can thu dugc bang séc ky cot silica gel tao ra 1,57 g hop chit mong
mudn; 'H NMR (300 MHz, CDCl;) & 3,46 (t, J = 6,9 Hz, 4H), 3,86 (t, J = 6,9 Hz, 4H),
791 (d,J=2,4 Hz, 1H), 8,12 (d, J=2,4 Hz, 1H).

Budc 2: 4-[3-(morpholin-4-yl)pyrazin-2-yl]anilin

Diéu ché hop chit mong muén bang phan mg giita hop chét trung gian & buéde 1
(500mg, 2,36mmol) v6i pinacol este cua axit 4-aminophenylboic (518mg, 2,36mmol)
bang cach st dung natri cacbonat monohydrat (879mg, 7,09mmol) va [1,1’-
bis(diphenylphosphino)feroxen]diclopaladi (II) (86mg, 0,11mmol) trong dung dich cia
DMSO va nuéc (15mL, 3:1) & nhiét d6 phong theo quy trinh duoc mod ta trong budce 1
cho hop chit trung gian 1 tao ra 150mg hop chit mong mudn; 'H NMR (300 MHz,
DMSO-dy) & 3,05 (t, J = 4,8 Hz, 4H), 3,63 (t, J = 4,8 Hz, 4H), 5,45 (s, 2H), 6,62 (d, J =
8,4 Hz, 2H), 7,68 (d, J = 8,4 Hz, 1H), 8,02 (d, /=2,4 Hz, 1H), 8,11 (d, J = 2,4 Hz, 1H).

Hop chét trung gian 9

4-[1-tert-butyl-5-(4-flophenyl)-1 H-pyrazol-4-yl]anilin

Budc 1: 1-tert-butyl-5-(4-flophenyl)-1H-pyrazol

F

7N

l =

PN

N=
Gia nhiét hdn hop chira 4-floroaxetophenon (2,01g, 14,47mmol) va N,N’-
dimetylformamit dimetyl axetal (2,07g, 17,4mmol) trong DMF (20mL) & 80°C trong 1,5

gid. C6 hdn hop nay trong diéu kién 4p suét giam. B6 sung etanol (20mL) va fert-butyl
hydrazin hydroclorua (5,41g, 43,61mmol) vao phén cén. Gia nhiét hdn hop nay & 70°C
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trong 5 gid trude khi 1am lanh d&n nhiét d6 phong va rét vao nude (70mL). Loc chat ran
d4 két tia, rira bing nudc (20mL) va 1am kho trong chan khéng thu duge 841mg hop chit
mong mudn; '"H NMR (300 MHz, CDCl3) & 1,46 (s, 9H), 6,14 (s, 1H), 7,08 (t, J = 8,4,
2H), 7,25-7,34 (m, 2H), 7,47 (s, 1H).

Budc 2: 4-brom-1-tert-butyl-5-(4-flophenyl)-1H-pyrazol

F

%N X Br
N=

B6 sung N-bromsucxinimit (720mg, 4,04mmol) vao dung dich duoc khudy chira
hop chét trung gian & bude 1 (803mg, 3,67mmol) trong DMF khan (8,0mL) va khudy
hén hop nay & nhiét d6 phong trong 1 gio. R6t hon hop phén tmg nay vao nude (50mL),
loc chét rin da két tia, rira bing nuée (10mL) va lam khé ky dé thu duoc 981mg hop
chét mong muén; 'H NMR (300 MHz, CDCl5) § 1,43 (s, 9H), 7,15 (t, J = 8,7, 2H), 7,25-
7,30 (m, 2H), 7,49 (s, 1H).

Budc 3: 1-tert-butyl-5-(4-flophenyl)-4-(4-nitrophenyl)- 1 H-pyrazol

F

®
O NO>
NS

Diéu ché hop chit mong mubn bang phan tng cla hop chét trung gian & budc 2
(603mg, 2,02mmol) v&i pinacol este clia axit 4-nitrophenylboic (505mg, 2,02mmol) bing
cach so dung natri cacbonat monohydrat (754mg, 6,08mmol) va [1,I’-
bis(diphenylphosphino)feroxen]diclopaladi (II) (74mg, 0,10mmol) trong dung dich cua
DMSO va nué6e (3:1, 10mL) & nhiét do phong theo quy trinh dugc mo ta trong budc 1
cho hop chét trung gian 1 tao ra 321mg hop chit mong muén; 'H NMR (300 MHz,
DMSO-dy) & 1,4 (s, 9H), 7,24-7,38 (m, 4H), 7,51 (t, J = 5,7 Hz, 2H), 7,97-8,09 (m, 3H).

Budc 4: 4-[1-tert-butyl-5-(4-flophenyl)- 1 H-pyrazol-4-yl]anilin

B4 sung bot st (151mg, 2,70mmol) vao hdn dich chira hop chét trung gian & budc
3 (306mg, 0,90mmol) va amoni clorua (482mg, 9,01mmol) trong dung dich cta etanol va
‘nuée (1:1, 10mL) & 70°C va khudy hdn hop thu dugc & 100°C trong 1 gid. Lam lanh hdn
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hop phan Ung dén nhiét 6 phong, rét vao dung dich nuéc NaHCO; bdo hoa va chiét
bing etyl axetat (50 mL x 2). Lam kho k¥ 16p hiru co nay va c6. Tinh ché phin cin thu
dugc bang sic ky cot silica gel tao ra 210mg hop chit mong muén; '"H NMR (300 MHz,
DMSO-dy) 6 1,35 (s, 9H), 4,89 (s, 2H), 6,31 (d, J= 8,1 Hz, 2H), 6,66 (d, J= 7,8 Hz, 2H),
7,24 (t,J= 8,7 Hz, 2H), 7,38 (t,J= 8,1 Hz, 2H), 7,54 (s, 1H).

Hop chét trung gian 10

axit [4-(1,1-diflo-2-metoxyetyl)phenyl]axetic

HO

FF
Budc 1: Etyl (4-bromphenyl)(diflo)axetat

Diéu ché hop chit mong mudn bang phan tng cia 1-brom-4-iodobenzen (1,0g,
3,55mmol) véi etyl bromodifloaxetat (1,43g, 7,06mmol) sir dung bot ddng (903mg,
14,2mmol) trong DMSO (10mL) theo quy trinh dugc mo ta trong budc 1 cho hop chét
trung gian 3 thu dugc 623mg hop chat mong muébn; "H NMR (300 MHz, CDCl;) & 1,30
(t, J=17,2 Hz, 3H), 4,29 (q, /= 7,2 Hz, 2H), 7,47 (d, J = 8,4 Hz, 2H), 7,59 (d, /= 8,4 Hz,
2H).

Budc 2: 2-(4-bromphenyl)-2,2-difloetanol

Bé sung canxi clorua (25mg, 0,22mmol) vao dung dich dugc khudy chira Hop chét
trung gian & budc 1 (206mg, 0,73mmol) trong etanol (4,0mL) ¢-10°C sau do bang natri
borohydrua (70mg, 1,84mmol). Khudy hén hop thu dugc & nhiét do phong trong 2 gio.
Dap tt hdn hop phan tmg bang dung dich nuéc NaHCO; bao hoa (10mL) va chiét bang
etyl axetat (40 mL x 2). Rtra cac 16p hiru co dugc gop lai bang nuéc mudi (50mL), 1am
khé trén natri sulfat khan va cb trong diéu kién 4p suat giam. Tinh ché hop chét tho bang
sdc ky cot silica gel dé thu dugc 176mg hop chit mong mubn; 'H NMR (300 MHz,

CDCly) § 3,95 (t,J= 13,2 Hz, 2H), 7,40 (d, J = 8,4 Hz, 2H), 7,58 (d, J= 8,1 Hz, 2H).
Budc 3: 1-brom-4-(1,1-diflo-2-metoxyetyl)benzen

Bé sung natri hydrua (60% khdi lugng/khdi lugng, 37mg, 0,93mmol) vao dung
dich dugc khudy chira Hop chit trung gian & buéc 2 (170mg, 0,71mmol) trong DMF
khan (20mL) & 0°C. Sau 15 phut bd sung metyl iodua (68pL, 1,07mmol) vao va khudy
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hdn hép nay & nhiét d6 phong trong 2 gid. Dap tit hdn hop phan ing niy bang nudéc
(30mL) va chiét bang etyl axetat (2 x 50mL). Rira cac 16p hitu co duge gdp lai bang nudc
mudi (100mL), 1am kho trén natri sulfat khan va cb trong didu kién 4p suét giam. Tinh
ché phan cin thu dugc bang sic ky cot silica gel tao ra 141mg hop chit mong muén; 'H
NMR (300 MHz, CDCl;) & 3,42 (s, 3H), 3,78 (t, J = 12,6 Hz, 2H), 7,39 (d, J = 8,1 Hz,
2H), 7,56 (d, J = 8,4 Hz, 2H).

Budc 4: tert-butyl [4-(1,1-diflo-2-metoxyetyl)phenyl |axetat

Diédu ché hop chit mong mubn bang phan tmg ctia hop chét trung gian & buéde 3
(506mg, 2,0lmmol) véi tert-butyl axetat (272pL, 2,0lmmol) c6 mdt n-butyl lithi
(1,5ImL, 2,4lmmol), tri-tert-butylphosphoni tetrafloborat (58ing, 0,20mmol),
bis(dibenzyliden)axeton paladi (0) (58mg, 0,10mmol) va dixyclohexylamin (782pL,
2,41mmol) trong toluen (10mL) theo quy trinh dugc md td trong buée 3 cho hop chét
trung gian 2 tao ra 398mg hop chit mong muén; 'H NMR (300 MHz, CDCl3) & 1,44 (s,
9H), 3,43 (s, 3H), 3,55 (s, 3H), 3,79 (t, /= 13,2 Hz, 2H), 7,36 (d, J = 13,8 Hz, 2H), 7,46
(d, J= 8,4 Hz, 2H); ESI-MS (m/z) 283 (M-H)".

Buéec 5: axit [4-(1,1-diflo-2-metoxyetyl)phenyl]axetic

Diéu ché hop chit mong mubn bang phan tmg cia hop chét trung gian & budc 4
(386mg, 1,38mmol) véi axit trifloaxetic (3,0mL) trong diclometan (6,0mL) theo quy
trinh dugc mé ta trong budc 4 cho hop chét trung gian 2 tao thanh 161mg hop chit mong
mudn; '"H NMR (300 MHz, DMSO-d,) & 3,31 (s, 3H), 3,62 (s, 2H), 3,86 (t, J = 14,1 Hz,
2H), 7,35 (d, J= 17,8 Hz, 2H), 7,46 (d, J = 8,1 Hz, 2H), 12,41 (br s, 1H).

Hop chit trung gian 11

4-[3-(2-clophenyl)pyrazin-2-yl]anilin

ol _ NH,
N
LN
Budc 1: 2-clo-3-(4-nitrophenyl)pyrazin
Cl NO,
N
(_N
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Diéu ché hop chit mong mubén bang phan ung cua 2,3-diclopyrazin (1,44g,
9,62mmol) v6i pinacol este ciia axit 4-nitrophenylboic (2,01g, 8,05mmol) bang céch sir
dung natri cacbonat (2,99¢, 24,19mmol) va [1,1°-
bis(diphenylphosphino)feroxen]diclopaladi (II) (294mg, 0,40mmol) trong dung dich cta
DMSO va nuéc (20mL, 3:1) & nhiét d6 phong theo quy trinh dugc md ta trong budce 1
cho hop chit trung gian 1 tao ra 1,12 g san phim; 'H NMR (300 MHz, CDCl;) & 8,00 (d,
J=9,0 Hz, 2H), 8,35 (d, J = 8,7 Hz, 2H), 8,44 (d, /= 2,4 Hz, 1H), 8,65 (d, / = 2,1 Hz,
1H).

Budc 2: 2-(2-clophenyl)-3-(4-nitrophenyl)pyrazin

2o

N
L_N

NO,

Diéu ché hop chit mong muén bang phan tmng gita hop chét trung gian & buéde 1
(305mg, 3,35mmol) vé§i axit 2-clophenylboic (246mg, 1,57mmol) bang cach sir dung
natri cacbonat monohydrat (417mg, 3,93mmol) va [1,1°-
bis(diphenylphosphino)feroxen]diclopaladi (II) (48mg, 0,06mmol) trong dung dich cta
DMSO va nuéc (10mL, 3:1) & nhiét 40 phong theo quy trinh dugc mo6 ta trong budc 1
cho hop chét trung gian 1 tao ra 149mg hop chit mong mudn; 'H NMR (300 MHz,
CDCl;) 6 7,34-7,42 (m, 4H), 7,59 (d, J = 8,7 Hz, 2H), 8,12 (d,/=9,3 Hz, 2H), 8,74 (d, J
= 5,4 Hz, 2H).

Budce 3: 4-[3-(2-clophenyl)pyrazin-2-yl]anilin

Piéu ché hop chit mong mudn bang phan ung khir Hop chét trung gian & budc 2
(140mg, 0,44mmol) st dung bot sit (75mg, 1,34mmol) vd amoni clorua (240mg,
4,49mmol) trong dung dich cua etanol va nudc (10mL, 1:1) theo quy trinh dugc md ta
trong budc 4 cho hop chét trung gian 9 tao ra 110mg hop chét mong muén; 'H NMR (300
MHz, DMSO-dy) & 5,36 (s, 2H), 6,36 (d, J = 7,8 Hz, 2H), 7,02 (d, J = 8,4 Hz, 2H), 7,42
(br s, 4H), 8,53 (s, 1H), 8,65 (s, LH).

Hop chét trung gian 12

4-[3-(4-clo-2-flophenyl)pyrazin-2-yl]anilin

-5O-



33268

Cl

O
F 2
(N
Budc 1: 2-(4-clo-2-flophenyl)-3-(4-nitrophenyl)pyrazin

Ci
O NO,
F
(_N
Diéu ché hop chit mong mudn bing phan tng ciia 2-clo-3-(4-nitrophenyl)pyrazin
(bude 1 cho hop chét trung gian 11) (403mg, 1,73mmol) véi axit 4-clo-2-flophenylboic
(362mg, 2,07mmol) bing cach sir dung natri cacbonat monohydrat (550mg, 5,19mmol)
va [1,1’-bis(diphenylphosphino)feroxen]diclopaladi (II) (63,3mg, 0,08mmol) trong dung
dich ctia DMSO va nudc (10mL, 3:1) & nhiét d6 phong theo quy trinh dugc mo ta trong
bude 1 cho hop chit trung gian 1 tao ra 376mg hop chit mong muén; 'H NMR (300
MHz, CDCl3) 8 6,99 (d, J=9,6 Hz, 1H), 7,29 (t, /= 8,1 Hz, 1H), 7,55-7,65 (m, 3H), 8,18
(d, J=8,7 Hz, 2H), 8,73 (s, 2H).
Budc 2: 4-[3-(4-clo-2-flophenyl)pyrazin-2-yl]anilin
Cl
O NH;
F
(N
Diéu ché hop chit mong mubn biang phan tng khir hop chét trung gian & bude 1
(367mg, 1,11mmol) st dung bot sat (186mg, 3,33mmol) va amoni clorua (595mg,
11,13mmol) trong dung dich cua etanol va nudc (10mL, 4:1) theo quy trinh dugc mo6 ta
trong budc 4 cho hop chit trung gian 9 tao ra 240mg hop chit mong mudn; '"H NMR
(300 MHz, DMSO-dy) 8 5,42 (s, 2H), 6,44 (d, J = 8,1 Hz, 2H), 7,07 (d, J = 8,7 Hz, 2H),
7,41 (d, J= 8,7 Hz, 2H), 7,59 (t, J=7,2 Hz, 1H), 8,57 (s, 1H), 8,66 (s, 1H).
Hop chit trung gian 13

4-[3-(2,4-diflophenyl)pyrazin-2-yl]anilin
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F

O NH
F 2
(N
Budc 1: 2-(2,4-diflophenyl)-3-(4-nitrophenyl)pyrazin

F
(D o,
c
N -
Diéu ché hop chit mong muén bang phan @ng cia 2-clo-3-(4-nitrophenyl)pyrazin
(bude 1 cho hop chét trung gian 11) (503mg, 2,16mmol) véi axit 2,4-diflophenylboic
(409mg, 2,59mmol) bang cach sir dung natri cacbonat monohydrat (687mg, 6,48mmol)
va [1,1’-bis(diphenylphosphino)feroxen]diclopaladi (II) (79mg, 0,10mmol) trong dung
dich cia DMSO va nuédc (10mL, 3:1) & nhiét 40 phong theo quy trinh dugc mo ta trong
bude 1 cho hop chit trung gian 1 tao ra 365mg hop chit mong mudn; '"H NMR (300
MHz, CDCl) $ 6,66-6,75 (m, 1H), 7,04 (t, J= 6,3 Hz, 1H), 7,60-7,68 (m, 3H), 8,17 (d, J
=9,0 Hz, 2H), 8,72 (s, 2H).

Buéc 2: 4-[3-(2,4-diflophenyl)pyrazin-2-yl]anilin
F

F O NH,
(N

Diéu ché hop chit mong mudn bing phan ung khir hop chit trung gian & buéc 1
(351mg, 1,12mmol) sir dung bot sit (187mg, 3,36mmol) va amoni clorua (600mg,
11,20mmol) trong dung dich cua etanol va nuéc (10mL, 4:1) theo quy trinh dugc md ta
trong budc 4 cho hop chit trung gian 9 tao ra 203mg hop chit mong muén; "H NMR (300
MHz, DMSO-dy) & 5,36 (s, 2H), 6,42 (d, J = 8,1 Hz, 2H), 7,06 (d, J = 8,1 Hz, 2H), 7,18
(t,J=8,7 Hz, 3H), 7,58 (q, J = 6,9 Hz, 1H), 8,54 (d, /= 1,8 Hz, 1H), 8,62 (d, /= 2,4 Hz,
1H).

Hop chét trung gian 14

4-[3-(4-clophenyl)pyridin-2-yl]anilin
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Budc 1: 3-brom-2-(4-nitrophenyl)pyridin

NO

Didu ché hop chit mong mudn bing phan mg cia 2,3-dibromopyridin (1,0g,
4,22mmol) véi pinacol este cua axit 4-nitrophenylboic (1,26g, 5,06mmol) st dung kali
cacbonat (1,75g, 12,66mmol) va [1,1’-bis(diphenylphosphino)feroxen]diclopaladi (II)
(172mg, 0,21mmol) trong dung dich cia DMSO va nuéc (25mL, 4:1) & nhiét 46 phong
theo quy trinh dugc mé ta trong budc 1 cho hop chit trung gian 1 tao ra 658mg hop chét
mong mudn; "H NMR (300 MHz, CDCl;) & 7,21-7,28 (m, 1H), 7,88 (d, /= 9,0 Hz, 2H),
8,06 (d, /= 7,8 Hz, 1H), 8,34 (d, J= 8,7 Hz, 2H), 8,68 (d, /= 4,5 Hz, 1H).

Budc 2: 3-(4-clophenyl)-2-(4-nitrophenyl)pyridin

Diéu ché hop chit mong mubn bing phan ung gitra hop chét trung gian & budc 1
(250mg, 0,89mmol) vai axit 4-clophenylboic (209mg, 1,34mmol) sir dung kali cacbonat
(371mg, 2,69mmol) va [1,1’-bis(diphenylphosphino)feroxen]diclopaladi (II) (73mg,
0,08mmol) trong dung dich cia DMSO va nuéc (12mL, 3:1) & nhiét do phong theo quy
trinh dwgc mo ta trong budc 1 cho hop chit trung gian 1 tao ra 227mg hop chit mong
mudn; 'H NMR (300 MHz, DMSO-dy) & 7,23 (d, J = 8,1 Hz, 2H), 7,40 (d, J = 8,4 Hz,
2H), 7,57 (t, J= 8,4 Hz, 3H), 7,92 (d, J = 8,4 Hz, 1H), 8,16 (d, J = 8,4 Hz, 2H), 8,74 (d, J
=4,8 Hz, 1H).

Budc 3: 4-[3-(4-clophenyl)pyridin-2-yl]anilin

Diéu ché hop chit mong muén biang phan tmg khir Hop chit trung gian & budc 2
(220mg, 0,70mmol) sir dung bot sit (198mg, 3,54mmol) va amoni clorua (379mg,
7,08mmol) trong dung dich cia etanol (15mL) va nuée (3,0mL) theo quy trinh dugc mo
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ta trong budc 4 cho hop chét trung gian 9 tao ra 178mg hop chit mong muén; '"H NMR
(300 MHz, DMSO-dy) 6 5,25 (br s, 2H), 6,41 (d, J = 8,4 Hz, 2H), 6,97 (d, J = 8,1 Hz,
2H), 7,21 (4, J = 8,4 Hz, 2H), 7,30-7,41 (m, 3H), 7,70 (d, J = 6,3 Hz, 1H), 8,58 (d, J =
4,5 Hz, 1H).

Hop chét trung gian 15

4-[3-(2-flophenyl)pyrazin-2-yl]anilin

r O NH,
(_N
Budc 1: 2-(2-flophenyl)-3-(4-nitrophenyl)pyrazin

(D o
F 2

Diéu ché hop chét mong mudn bang phan ung cla 2-clo-3-(4-nitrophenyl)pyrazin
(budc 1 cho hop chit trung gian 11) (306mg, 1,31mmol) véi axit 2-flophenylboic
(221mg, 1,57mmol) bing cach sir dung natri cacbonat monohydrat (419mg, 3,95mmol)
va [1,1°-bis(diphenylphosphino)feroxen]diclopaladi (II) (48mg, 0,06mmol) trong dung
dich cuia DMSO va nu6c (10mL, 3:1) & nhiét dd phong theo quy trinh duoc mo ta trong
bu6c 1 cho hop chét trung gian 1 tao ra 348mg hop chat mong mubn; "H NMR (300
MHz, CDCl;) 6 6,94 (t,J=9,0 Hz, 1H), 7,29 (t,J= 9,3 Hz, 1H), 7,38-7,45 (m, 1H), 7,62
(d,J= 8,7 Hz, 3H), 8,15 (d, /= 9,0 Hz, 2H), 8,72 (d, J = 2,1 Hz, 2H).

Buéc 2: 4-[3-(2-flophenyl)pyrazin-2-yl]anilin

Diéu ché hop chit mong mudn bang phéan tng khir hop chét trung gian & budc 1
(312mg, 1,05mmol) st dung bot sat (177mg, 3,16mmol) va amoni clorua (565mg,
10,56mmol) trong dung dich ctia etanol va nude (10mL, 4:1) theo quy trinh dugc mo ta
trong budc 4 cho hop chit trung gian 9 tao ra 211mg hop chit mong muén; "H NMR (300
MHz, DMSO-dy) & 5,38 (s, 2H), 6,40 (d, J= 8,4 Hz, 2H), 7,04-7,17 (m, 3H), 7,29 (t, J =
7,2 Hz, 1H), 7,42-7,57 (m, 2H), 8,55 (s, 1H), 8,64 (d, J = 2,1 Hz, 1H); APCI-MS (m/z)
266 (M+H)".

Hop chét trung gian 16
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4-{3-[4-(Triflometyl)phenyl]|pyrazin-2-yl}anilin

CF3

NH,
L
(N

Buéc 1: 2-(4-nitrophenyl)-3-[4-(triflometyl)phenyl [pyrazin

CF3

O O NO2
N
(_N

Diéu ché hop chit mong mudn bing phan tng ciia 2-clo-3-(4-nitrophenyl)pyrazin
(bu6c 1 cho hop chét trung gian 11) (308mg, 1,32mmol) véi axit 4-triflometyl
phenylboic (301mg, 1,58mmol) bang cach st dung natri cacbonat monohydrat (421mg,
3,97mmol) va [1,1’-bis(diphenylphosphino)feroxen]diclopaladi (II) (48mg, 0,06mmol)
trong dung dich cia DMSO va nuéce (10mL, 3:1) & nhiét 40 phong theo quy trinh dugc
md ta trong budc 1 cho hop chit trung gian 1 tao ra 371mg hop chit mong muén; 'H
NMR (300 MHz, CDCl3) 6 7,53-7,67 (m, 6H), 8,19 (d, J= 9,0 Hz, 2H), 8,71 (s, 2H).

Budc 2: 4-{3-[4-(Triflometyl)phenyl]pyrazin-2-yl} anilin

Piéu ché hop chit mong mudn bang phan tmg khir hop chét trung gian & budc 1
(346mg, 1,00mmol) sir dung bot sit (167mg, 3,00mmol) va amoni clorua (536mg,
10,02mmol) trong dung dich cia etanol va nudc (10mL, 4:1) theo quy trinh duwoc moé ta
trong budc 4 cho hop chét trung gian 9 tao ra 241mg hop chét mong mudn; '"H NMR (300
MHz, DMSO-dy) & 5,42 (s, 2H), 6,44 (d, J = 8,4 Hz, 2H), 7,05 (d, J = 7,8 Hz, 2H), 7,62
(d, J= 8,1 Hz, 2H), 7,71 (d, J = 8,4 Hz, 2H), 8,56 (s, 1H), 8,61 (s, 1H); APCI-MS (m/z)
316 (M+H)".

Hop chét trung gian 17

4-[3-(4-metylphenyl)pyrazin-2-yl]anilin

CHs
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Buéc 1: 2-(4-metylphenyl)-3-(4-nitrophenyl)pyrazin

CHs

LN

Didu ché hop chit mong muén bing phan tmg ciia 2-clo-3-(4-nitrophenyl)pyrazin
(bude 1 cho hop chit trung gian 11) (300mg, 1,28mmol) véi axit 4-metyl phenylboic
(210mg, 1,54mmol) bing cach st dung natri cacbonat monohydrat (410mg, 3,86mmol)
va [1,1°-bis(diphenylphosphino)feroxen]diclopaladi (II) (47,14mg, 0,06mmol) trong
dung dich cia DMSO va nuéc (10mL, 3:1) ¢ nhiét 40 phong theo quy trinh dugc mo ta
trong budc 1 cho hop chét trung gian 1 tao ra 248mg hop chit mong mudn; "H NMR (300
MHz, CDCls) & 2,38 (s, 3H), 7,15 (d, /= 7,8 Hz, 2H), 7,30 (t, /= 7,8 Hz, 2H), 8,18 (d, J
= 8,7 Hz, 2H), 8,65 (d, /= 11,4 Hz, 2H).

Budc 2: 4-[3-(4-metylphenyl)pyrazin-2-yl]anilin

Diéu ché hop chit mong mudn bing phan tmg khit hop chét trung gian & budc 1
(240mg, 0,83mmol) st dung bot sit (139mg, 2,49mmol) vi amoni clorua (445mg,
8,32mmol) trong dung dich cta etanol va nudc (10mL, 4:1) theo quy trinh dugc mé ta
trong budc 4 cho hop chét trung gian 9 tao ra 176mg hop chit mong mudn; "H NMR (300
MHz, DMSO-d,) & 2,31 (s, 3H), 5,37 (s, 2H), 6,44 (d, J = 7,8 Hz, 2H), 7,08 (d, J = 7,8
Hz, 2H), 7,14 (d, J= 8,7 Hz, 2H), 7,31 (d, J = 7,8 Hz, 2H), 8,51 (d, J=9,0 Hz, 2H).

Hop chét trung gian 18

4-[3-(4-flophenyl)pyridin-2-yl]anilin

F




33268

Diéu ché hop chit mong mubén bing phan tmg cia 3-brom-2-(4-
nitrophenyl)pyridin (budc 1 cho hop chét trung gian 14) (250mg, 0,89mmol) véi axit 4-
flophenyl boic (188mg, 1,34mmol) sir dung kali cacbonat (371mg, 2,69mmol) va [1,1’-
bis(diphenylphosphino)feroxen]diclopaladi (II) (73mg, 0,08mmol) trong dung dich cua
DMSO va nuéc (12mL, 3:1) & nhiét d phong theo quy trinh dugc mo ta trong bude 1
cho hop chét trung gian 1 tao ra 238mg hop chit mong mubn; 'H NMR (300 MHz,
CDCl,) 6 7,02 (t, J= 8,7 Hz, 2H), 7,10-7,17 (m, 2H), 7,41-7,46 (m, 1H), 7,52 (d, J = 8,7
Hz, 2H), 7,77 (d, J= 7,8 Hz, 1H), 8,12 (d, J = 8,4 Hz, 2H), 8,74 (d, /= 4,5 Hz, 1H).

Buéc 2: 4-[3-(4-flophenyl)pyridin-2-yl]anilin

Diéu ché hop chit mong mubn bing phan Gmg khir hop chét trung gian & bude 1
(230mg, 0,78mmol) sir dung bot sit (218mg, 3,91mmol) va amoni clorua (418mg,
7,81mmol) trong dung dich cia etanol va nuéc (18mL, 5:1) theo quy trinh dugc mo ta
trong budc 4 cho hop chét trung gian 9 tao ra 164mg hop chit mong mudn; "H NMR (300
MHz, DMSO-dy) 6 5,22 (s, 2H), 6,39 (d, J = 8,7 Hz, 2H), 6,96 (d, J = 7,8 Hz, 2H), 7,13-
7,24 (m, 4H), 7,29-7,33 (m, 1H), 7,69 (d, J= 7,2 Hz, 1H), 8,55 (s, 1H).

Hop chat trung gian 19

4-(3-phenylpyrazin-2-yl)anilin

O NHz
N
(_N

Buéc 1: 2-(4-nitrophenyl)-3-phenylpyrazin

o
N

X
(N

158

Diéu ché hop chit mong mubn bang phan tmg cia 2-clo-3-(4-nitrophenyl)pyrazin
(bu6e 1 cho hop chét trung gian 11) (403mg, 1,73mmol) véi axit phenylboic (253mg,
2,07mmol) bing cach sir dung natri cacbonat monohydrat (550mg, 5,19mmol) va [1,1°-
bis(diphenylphosphino)feroxen]diclopaladi (II) (63mg, 0,08mmol) trong dung dich cta
DMSO va nudc (10mL, 3:1) & nhiét do phong theo quy trinh dugc mé ta trong budc 1
cho hop chit trung gian 1 tao ra 356mg hop chit mong mudn; 'H NMR (300 MHz,
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CDCly) & 7,26-7,45 (m, 5H), 7,64 (d, J = 8,7 Hz, 2H), 8,16 (d, J=9,0 Hz, 2H), 8,68 (d, J
=9,0 Hz, 2H).

Buéc 2: 4-(3-phenylpyrazin-2-yl)anilin

Diéu ché hop chét mdng mubn bing phan tmg khir Hop chét trung gian & budc 1
(341mg, 1,22mmol) sir dung bot sit (206mg, 3,68mmol) va amoni clorua (657mg,
12,29mmol) trong dung dich cia etanol va nudc (10mL, 4:1) theo quy trinh dugc mo ta
trong budc 4 cho hop chét trung gian 9 tao ra 219mg hop chit mong mudn; "H NMR (300
MHz, DMSO-dy) 6 5,39 (s, 2H), 6,44 (d, J = 8,4 Hz, 2H), 7,08 (d, J = 8,7 Hz, 2H), 7,33-
7,42 (m, 5H), 8,52 (s, 1H), 8,57 (s, 1H).

Hop chét trung gian 20
4-[3-(4-aminophenyl)pyrazin-2-yl|benzonitril

CN

O O NH>
N

LN
Budce 1: 4-(3-clopyrazin-2-yl)benzonitril

CN

NJI\\ Cl

L_N

_ Diéu ché hop chit mong muén bing phan tmg cta 2,3-diclopyrazin (1,0g,
6,77mmol) v6i axit 4-xyanophenylboic (896mg, 6,10mmol) bing cach sit dung natri
cacbonat - monohydrat (2,5g, 20,32mmol) va [1,1°-
bis(diphenylphosphino)feroxen]diclopaladi (II) (245mg, 0,33mmol) trong dung dich cua
DMSO va nudc (25mL, 3:1) & nhiét d6 phong theo quy trinh dugc moé ta trong bude 1
cho hop chét trung gian 1 tao ra 810mg hop chit mong mudn; 'H NMR (300 MHz,
CDCl;) 6 7,80 (d, J= 8,1 Hz, 2H), 7,95 (d, /= 8,4 Hz, 2H), 8,43 (d, /= 2,4 Hz, 1H), 8,65
(d, J=2,4 Hz, 1H).

Budc 2: 4-[3-(4-nitrophenyl)pyrazin-2-yl|benzonitril
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CN

L_N

Diéu ché hop chit mong mudn bing phan tmg gitra hop chét trung gian & budc 1
(503mg, 2,33mmol) véi pinacol este cla axit 4-nitrophenylboic (581mg, 2,33mmol) bing
cach st dung natri cacbonat monohydrat (867mg, 6,99mmol) va [1,I’-
bis(diphenylphosphino)feroxen]diclopaladi (II) (85mg, 0,11mmol) trbng dung dich cda
DMSO va nude (3:1, 10mL) & nhiét d6 phong theo quy trinh dugc moé ta trong budce 1
cho hop chit trung gian 1 tao ra 526mg hop chit mong mudn; lH_ NMR (300 MHz,
CDCl) 6 7,55-7,66 (m, 6H), 8,20 (d, /= 8,1 Hz, 2H), 8,73 (s, 2H).

Budc 3: 4-[3-(4-aminophenyl)pyrazin-2-yl]benzonitril

Pidu ché hop chit mong mudn bing phan tmg khir hop chét trung gian & budc 2
(503mg, 1,66mmol) stt dung bot sit (279mg, 4,99mmol) va amoni clorua (890mg,
16,64mmol) trong dung dich cua etanol va nuéc (10mL, 3:1) theo quy trinh duoc moé ta
trong budc 4 cho hop chét trung gian 9 tao ra 313mg hop chét mong mudn; "H NMR (300
MHz, DMSO-d;) 6 5,42 (s, 2H), 6,45 (d, J = 8,1 Hz, 2H), 7,06 (d, J = 8,4 Hz, 2H), 7,59
(d,J=7,8 Hz, 2H), 7,80 (d, J = 8,1 Hz, 2H), 8,55 (s, 1H), 8,62 (s, 1H).

Hop chat trung gian 21

4-[3-(pyridin-4-yl)pyrazin-2-yl]anilin

B

| G NH2

N
LN
Budc 1: 2-(4-nitrophenyl)-3-(pyridin-4-yl)pyrazin

N

]

l = N02

N
(_N
Diéu ché hop chit mong mudn bing phan tng ciia 2-clo-3-(4-nitrophenyl)pyrazin

(bu6e 1 cho hop chét trung gian 11) (300mg, 1,27mmol) véi axit pyridin 4-boic (188mg,
1,52mmol) st dung kali cacbonat (528mg, 3,82mmol) va [L,I’-
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bis(diphenylphosphino)feroxen]diclopaladi (II) (52mg, 0,06mmol) trong dung dich cua
DMSO va nude (16mL, 3:1) & nhiét do phong theo quy trinh dugc mé ta trong budce 1
cho hop chét trung gian 1 tao ra 208mg hop chit mong mubn; 'H NMR (300 MHz,
DMSO-dy) 6 7,40 (d, J = 4,2 Hz, 2H), 7,69 (d, J = 8,1 Hz, 2H), 8,22 (d, J = 8,4 Hz, 2H),
8,58 (s, 2H), 8,87 (s, 2H).

Budc 2: 4-[3-(pyridin-4-yl)pyrazin-2-yl]anilin

Diéu ché hop chit mong muébn bang phan tng khir hop chat trung gi;m & budce 1
(200mg, 0,71mmol) st dung bdt sit (200mg, 3,69mmol) va amoni clorua (384mg,
7,18mmol) trong dung dich cua etanol va nude (18mL, 5:1) theo quy trinh dugc mo ta
trong budc 4 cho hop chét trung gian 9 tao ra 132mg hop chit mong mubn; "H NMR (300
MHz, DMSO-dy) 6 5,48 (s, 2H), 6,47 (d, J = 8,1 Hz, 2H), 7,09 (d, J = 8,1 Hz, 2H), 7,40
(d, J=5,7 Hz, 2H), 8,54-8,65 (m, 4H).

Hop chat trung gian 22

4-[5-(4-flophenyl)-3-metyl-1H-pyrazol-1-yl]anilin

F

o
/"N '
=N

Budc 1: 1-(4-flophenyl)butan-1,3-dion
0 o
Sehe

Bb sung timg phin nhé natri hydrua (60% khdi lugng/khbi lugng, 886meg,
22,15mmol) vao dung dich dugc khudy chira 4-floroaxetophenon (1,02g, 7,38mmol)
trong THF khan (10mL) & nhiét d6 phong. Khudy hén hgp nay trong 30 phut, bd sung
etyl axetat (3,0mL, 29,5mmol) vao hdn hop ndy va khudy tiép & 40°C trong 3 gid. Lam
lanh hdn hop phan (mg dén nhiét d6 phong, dap tit bang HC1 IN va chiét bang etyl axetat
(100 mL x 2). Rira cac 16p hitu co dugce gdp lai bang nuéc mudi (100mL), 1am khd trén
natri sulfat khan va c6 trong diéu kién 4p suét giam. Tinh ché hop chit thd thu dugc bang
sc ky cot silica gel tao ra 813mg hop chit mong mudn; 'H NMR (300 MHz, CDCl;) &
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2,19 (s, 3H), 6,13 (s, 1H), 7,12 (t, J = 8,4 Hz, 2H), 7,89 (t, J = 5,4 Hz, 2H), 16,16 (br s,
1H).
Budc 2: 5-(4-flophenyl)-3-metyl-1-(4-nitrophenyl)-1H-pyrazol

F

o
/"N
=N

Dun héi luu hdn hop chira Hop chat trung gian & budce 1 (202mg, 1,12mmol) va 4-
nitrophenyl hydrazin (206mg, 1,34mmol) trong etanol (10mL) trong 3 gid. Chung cét dé
loai dung méi va tinh ché phan cin thu dugc bang sic ky cot silica gel tao ra 23 1mg hop
chit mong mudn; "H NMR (300 MHz, DMSO-dy) & 2,29 (s, 3H), 6,54 (s, 1H), 7,21-7,33
(m, 4H), 7,46 (d, J= 9,0 Hz, 2H), 8,22 (d, J = 8,7 Hz, 2H); ESI-MS (m/z) 298 (M+H)".

Buéc 3: 4-[5-(4-flophenyl)-3-metyl-1H-pyrazol-1-yl]anilin

Diéu ché hop chit mong mudn bang phan g khir hop chét trung gian & budc 2
(221mg, 0,74mmol) st dung bot sit (125mg, 2,23mmol) va amoni clorua (408mg,
7,43mmol) trong dung dich cua etanol va nudc (10mL, 4:1) theo quy trinh duwgc mo ta
trong budc 4 cho hop chit trung gian 9 tao ra 151mg hop chit mong mubn; "H NMR (300
MHz, DMSO-dq) 6 2,20 (s, 3H), 5,27 (s, 2H), 6,33 (s, 1H), 6,48 (d, J=9,0 Hz, 2H), 6,82
(d, J=9,0 Hz, 2H), 7,10-7,21 (m, 4H); ESI-MS (m/z) 268 (M+H)".

Hop chét trung gian 23

4-[3-(1-metyl-1H-pyrazol-4-yl)pyrazin-2-yl]anilin

/
N-N
(A NH2

N
L N
Buéc 1: 2-clo-3-(1-metyl-1H-pyrazol-4-yl)pyrazin

CH
N-N S

O
NAC

(_N
Diéu ché hop chit mong muén bang phan Umg cia 2,3-diclopyrazin (200mg,

1,34mmol) véi pinacol este cua axit 1-metylpyrazol-4-boic (335mg, 1,61mmol) st dung
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kali cacbonat (557mg, 4,02mmol) va [1,1’-bis(diphenylphosphino)feroxen]diclopaladi
D) (55mg, 0,06mmol) trong dung dich cia DMSO va nudc (16mL, 3:1) & 90°C theo quy
trinh duoc md ta trong budc 1 cho hop chit trung gian 1 tao ra 156mg hop chit mong
mubn; 'H NMR (300 MHz, DMSO-dy) & 3,92 (s, 3H), 8,13 (s, 1H), 8,30 (s, 1H), 8,52 (s,
1H), 8,61 (s, 1H).

Budéce 2: 4-[3-(1-metyl-1H-pyrazol-4-yl)pyrazin-2-yl]anilin

Diéu ché hop chit mong mudn biang phan tng giita hop chat trung gian & budc 1
(150mg, 0,77mmol) vdi pinacol este cua axit 4-aminophenylboic (203mg, 0,92mmol)
béng caich st dung dung dich natri cacbonat 2M (1,2mL, 231mmol) va
tetrakis(triphenylphosphin)paladi(0) (§9mg, 0,07mmol) trong 1,4 dioxan (2,3mL) & 90°C
theo quy trinh dwoc mé ta trong budc 1 cho hop chét trung gian 1 tao ra 86mg hop chat
mong mubn; "H NMR (300 MHz, DMSO-dy) & 3,78 (s, 3H), 5,43 (s, 2H), 6,60 (d, /= 8,4
Hz, 2H), 7,17 (t,J= 8,1 Hz, 3H), 7,74 (s, 1H), 8,41 (d, J=9,3 Hz, 2H).

Hop chit trung gian 24

1-{4-[3-(4-aminophenyl)pyrazin-2-yl|piperazin-1-yl } etanon

YO
N
[N] NH,
ST
(N
Budc 1: 1-[4-(3-clopyrazin-2-yl)piperazin-1-yl]etanon
\?O
»
j\l\(
Cl
N
(_N
Diéu ché hop chit mong mubn bing phan Gng cua 2,3-diclopyrazin (300mg,
2,0lmmol) v6i 1-axetylpiperazin (258mg, 2,01mmol) st dung kali cacbonat (278mg,
2,01mmol) trong axetonitril (20mL) & 100°C theo quy trinh dugc md ta trong bude 1 cho
hop chit trung gian 7 tao ra 247mg hop chit mong muén; 'H NMR (300 MHz, CDCl;) &
2,15 (s, 3H), 3,44 (br s, 4H), 3,64 (br s, 2H), 3,77 (br s, 2H), 7,94 (s, 1H), 8,13 (s, 1H).

Buéc 2: 1-{4-[3-(4-nitrophenyl)pyrazin-2-yl|piperazin-1-yl} etanon
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~¢©
N

NP

ST

A\

Diéu ché hop chit mong mudn bang phéan tng gitta hop chét trung gian & budc 1
(200mg, 0,83mmol) v&i pinacol este clia axit 4-nitrophenylboic (248mg, 0,99mmol) sir
dung kali cacbonat (344mg, 2,49mmol) va [1,1°-
bis(diphenylphosphino)feroxen]diclopaladi (II) (34mg, 0,04mmol) trong dung dich cua
DMSO va nude (12mL, 3:1) & nhiét d§ phong theo quy trinh dugc mé ta trong budce 1
cho hop chit trung gian 1 tao ra 127mg hop cht mong muén; 'H NMR (300 MHz,
CDCl3) 6 2,08 (s, 3H), 3,15-3,26 (m, 4H), 3,48 (br s, 2H), 3,61 (br s, 2H), 8,15 (t, /= 8,7
Hz, 3H), 8,30 (t, /= 8,7 Hz, 3H).

Budec 3: 1-{4-[3-(4-aminophenyl)pyrazin-2-yl]piperazin-1-yl} etanon

Diéu ché hop chit mong mubn bang phan tng khir hop chét trung gian & budc 2
(100mg, 0,30mmol) st dung bot sit (85mg, 1,52mmol) va amoni clorua (163mg,
3,05mmol) trong dung dich ctia etanol va nuéc (18mL, 5:1) theo quy trinh duoc mo ta
trong budc 4 cho hop chét trung gian 9 tao ra 87mg hop chit mong mudn; "H NMR (300
MHz, DMSO-dy) 6 1,98 (s, 3H), 3,06 (br s, 4H), 3,47 (br s, 4H), 5,46 (s, 2H), 6,62 (d,J=
8,4 Hz, 2H), 7,70 (d, J = 8,4 Hz, 2H), 8,03 (s, 1H), 8,12 (s, 1H); ESI-MS (m/z) 298
(M+H)".

Hop chit trung gian 25

5-[3-(4-aminophenyl)pyrazin-2-yl]-1-metylpyridin-2(1H)-on

N\
L_N

Buéc 1: 1-metyl-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin-2(1H)-on

0]

¢

OBA

-

7

=

(@)
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B6 sung [1,1’-bis(diphenylphosphino)feroxen]diclopaladi (II) (204mg, 0,24mmol)
vao hdn dich dugc khudy chira 5-brom-1-metylpyridin-2(1H)-on (470mg, 2,49mmol),
kali axetat (736mg, 7,49mmol) va bis(pinacolato)dibo (952mg, 3,74mmol) trong
polyetylen glycol-400 dugc khir khi (15mL) & nhi¢t do phong. Khudy hdn dich thu dugc
trong 3 gio & 80°C. Lam lanh hdn hop phan tng dén nhiét d6 phong, pha lodng véi etyl
axetat (100mL) va rira bing nuéc (100mL) sau d6 biang nuréc mubi (100mL). C6 lc’)p hiru
co va tinh ché phan cén thu duoc bang sic ky c6t nhanh tao thanh 160mg hop chit mong
mudn; "H NMR (300 MHz, CDCl;) & 1,30 (s, 12H), 3,54 (s, 3H), 6,53 (d, J = 9,3 Hz,
1H), 7,60 (d, J=9,0 Hz, 1H), 7,75 (s, 1H); APCI-MS (m/z) 236 (M+H)".

Budc 2: 1-metyl-5-[3-(4-nitrophenyl)pyrazin-2-yl]pyridin-2(1H)-on

N

(_N

Diéu ché hop chit mong muén bang phan ting ctia 2-clo-3-(4-nitrophenyl)pyrazin
(budc 1 cho hop chét trung gian 11) (90mg, 0,38mmol) v6i hop chit trung gian & budc 1
(100mg, 0,42mmol) st dung kali cacbonat (176mg, 1,27mmol) va [1,1°-
bis(diphenylphosphino)feroxen]diclopaladi (II) (35mg, 0,04mmol) trong dung dich cua
DMSO va nuéc (12mL, 3:1) & nhiét do phong theo quy trinh dugc mé ta trong budc 1
cho hop chét trung gian 1 tao ra 63mg hop chat mong mubn. "H NMR (300 MHz, CDCl;)
83,59 (s, 3H), 6,40 (d, J=9,3 Hz, 1H), 7,08 (d, /=9,6 Hz, 1H), 7,78 (d, /= 8,7 Hz, 2H),
7,86 (s, 1H), 8,28 (d, J = 8,7 Hz, 2H), 8,61 (s, 2H).

Budc 3: 5-[3-(4-aminophenyl)pyrazin-2-yl]-1-metylpyridin-2(1H)-on

Diéu ché hop chit mong mudn bang phan tng khir hop chit trung gian & budc 2
(160mg, 0,51mmol) st dung bot sit (145mg, 2,59mmol) va amoni clorua (278mg,
5,19mmol) trong dung dich cda etanol va nudc (18mL, 5:1) theo quy trinh dugc moé ta
trong budc 4 cho hop chét trung gian 9 tao ra 93mg hop chit mong mudn; 'H NMR (300
MHz, CDCls) 6 3,44-3,58 (m, 3H), 6,38-6,42 (m, 1H), 7,04 (d, /= 7,5 Hz, 1H), 7,14 (d, J
= 8,7 Hz, 1H), 7,26 (s, 1H), 7,42 (d, J = 8,1 Hz, 2H), 7,50-7,53 (m, 1H), 7,78 (br s, 1H),
8,45-8,56 (m, 2H).

Hop chét trung gian 26
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4-[3-(4-clophenyl)pyrazin-2-yl]-2-floroanilin
cl
O F
O NH,
N
(N
Didu ché hop chit mong muén bang phan tng ctia 2-clo-3-(4-clophenyl)pyrazin
(buc 1 cho hop chét trung gian 1) (300mg, 1,33mmol) véi pinacol este cua axit 4-
amino-3-flophenylboic (380mg, 1,63mmol) str dung kali cacbonat (552mg, 3,99mmol) va
[1,1°-bis(diphenylphosphino)feroxen]diclopaladi (II) (109mg, 0,13mmol) trong dung
dich cia DMSO va nudce (20mL, 3:1) & nhiét d§ phong theo quy trinh dugc md ta trong
budc 1 cho hop chat trung gian 1 tao ra 196mg hop chit mong mubn; 'H NMR (300
MHz, CDCls) & 3,85-3,89 (m, 2H), 6,82-6,86 (m, 1H), 7,03 (d, /= 7,2 Hz, 1H), 7,21-7,31
(m, 3H), 7,42 (d, J = 8,4 Hz, 2H), 8,56 (s, 2H).

Hop chét trung gian 27
4-[3-(4-metoxyphenyl)pyrazin-2-yl]anilin

~0

. NH2

N
(_N

Budc 1: 2-(4-metoxyphenyl)-3-(4-nitrophenyl)pyrazin
~o

(_N

Diéu ché hop chit mong mudn bang phan tng ctia 2-clo-3-(4-nitrophenyl)pyrazin
(bude 1 cho hop chét trung gian 11) (300mg, 1,28mmol) véi axit 4-metoxyphenylboic
(235mg, 1,54mmol) bang cach st dung natri cacbonat monohydrat (410mg, 3,86mmol)
va [1,1’-bis(diphenylphosphino)feroxen]diclopaladi (II) (47mg, 0,06mmol) trong dung
dich cia DMSO va nu6ce (10mL, 3:1) & nhiét 40 phong theo quy trinh duoc md ta trong
bude 1 cho hop chét trung gian 1 tao ra 298mg hop chit mong muén; 'H NMR (300
MHz, CDCL) § 3,82 (s, 3H), 6,85 (d, J= 8,7 Hz, 2H), 7,37 (d, /= 8,1 Hz, 2H), 7,66 (d, J
= 8,1 Hz, 2H), 8,19 (d, /= 8,7 Hz, 2H), 8,64 (d, /= 10,2 Hz, 2H).
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Budc 2: 4-[3-(4-metoxyphenyl)pyrazin-2-yl]anilin

Diéu ché hop chit mong mubn bang phan tmg khir Hop chét trung gian & budc 1
(277mg, 0,90mmol) st dung bot st (151mg, 2,70mmol) va amoni clorua (482mg,
9,13mmol) trong dung dich cua etanol va nuéc (10mL, 3:1) theo quy trinh dugc mo ta
trong budc 4 cho hop chit trung gian 9 tao ra 199mg hop chit mong mubn; 'H NMR
(300 MHz, DMSO-dy) 8 6 3,76 (s, 3H), 5,37 (s, 2H), 6,45 (d, J= 8,7 Hz, 2H), 6,89 (d, J =
8,1 Hz, 2H), 7,10 (d, J=8,1 Hz, 2H), 7,37 (d, /= 8,7 Hz, 2H), 8,49 (d, /= 10,2 Hz, 2H).

Hop chat trung gian 28

4-15-(4-flophenyl)-3-(triflometyl)- 1 H-pyrazol-1-yl]anilin

F

o
7 "N
=N

FsC

Buéec 1: 4,4 4-triflo-1-(4-flophenyl)butan-1,3-dion

o o
/©/L\’LLCF3
F

Pidu ché hop chit mong mubn bing phan tng cta 4-floroaxetophenon (2,1g,
15,23mmol) voi etyl trifloaxetat (2,0mL, 16,79mmol) bang cach st dung natri metoxit
(25% trong CH;0H, 1,14mL, 18,2mmol) trong metyl ¢-butyl ete (4,5mL) theo quy trinh
dugc mo ta trong bude 1 cho th chét trung gian 22 tao thanh 2,10 g san phim; 'H NMR
(300 MHz, CDCl;) 6 6,53 (s, 1H), 7,10-7,26 (m, 2H), 7,95-8,01 (m, 2H).

Budc 2: 5-(4-flophenyl)-1-(4-nitrophenyl)-3-(triflometyl)- 1 H-pyrazol

F
AN
L ONOZ
aN
=N
FaC

Diu ché hop chit mong mudn bing phan tng giita hop chét trung gian & bude 1
(1,02g, 4,35mmol) véi 4-nitrophenylhydrazin (667mg, 4,35mmol) trong 2,2,2-trifloetanol
(10mL) theo quy trinh dugc mo ta trong budce 2 cho hop chét trung gian 22 tao ra 613mg

-75-



33268

hop chit mong mudn; 'H NMR (300 MHz, CDCLy) & 6,77 (s, 1H), 7,10 (t, J = 8,4 Hz,
2H), 7,23 (t,J = 4,8 Hz, 2H), 7,50 (d, J= 8,7 Hz, 2H), 8,24 (d, /= 8,4 Hz, 2H).

Budc 3: 4-[5-(4-flophenyl)-3-(triflometyl)- 1 H-pyrazol-1-yl]anilin

Diéu ché hop chit mong mudn bang phan tng khir hop chit trung gian & budc 2
(511mg, 1,59mmol) st dung bot sit (266mg, 4,77mmol) va amoni clorua (850mg,
15,90mmol) trong dung dich cta etanol va nudc (10mL, 3:1) theo quy trinh dugc mo ta
trong budc 4 cho hop chat trung gian 9 tao ra 314mg hop chit mong mudn; '"H NMR
(300 MHz, DMSO-dy) & 5,48 (s, 2H), 6,53 (d, J = 8,4Hz, 2H), 6,95 (d, J = 8,7 Hz, 2H),
7,10 (s, 1H), 7,21-7,26 (m, 2H), 7,30-7,33 (m, 2H).

Hop chit trung gian 29

4-[5-(2-clophenyl)-3-(triflometyl)- 1 H-pyrazol-1-yl]anilin

NH
cl 2
)0
=N
FaC
Budc 1: 1-(2-clophenyl)-4,4,4-triflobutan-1,3-dion
00

Cl

Diéu ché hop chit mong mudn bang phan tng ctia 2-cloaxetophenon (1,10g,
7,11mmol) véi etyl trifloaxetat (929uL, 7,82mmol) bang cach st dung natri metoxit
(25% trong CH;0H, 1,84mL, 8,53mmol) trong metyl fert-butyl ete (10mL) theo quy
trinh dugc mb ta trong budc 1 cho hop chit trung gian 22 tao thanh 1,05 g san phém; 'H
NMR (300 MHz, CDCl;) & 6,57 (s, 1H), 7,32-7,49 (m, 3H), 7,67 (d, /= 7,5 Hz, 1H).

Budc 2: 5-(2-clophenyl)-1-(4-nitrophenyl)-3-(triflometyl)-1 H-pyrazol

cl /@NOZ
PN
=N

FsC

Diéu ché hop chit mong mudn bang phéan tng giita hop chét trung gian & buéde 1

(1,12g, 4,86mmol) v6i 4-nitrophenylhydrazin (745mg, 4,86mmol) trong 2,2,2-trifloetanol
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(10mL) theo quy trinh dugc md ta trong budc 2 cho hop chét trung gian 22 tao ra 813mg
hop ch4t mong mubn; "H NMR (300 MHz, CDCl3) § 6,80 (s, 1H), 7,25 (s, 2H), 7,35-7,47
(m, 4H), 8,16 (d, J=9,3 Hz, 2H).

Budc 3: 4-[5-(2-clophenyl)-3-(triflometyl)- 1 H-pyrazol-1-yljanilin

Diéu ché hop chit mong mudn biang phan tmg khir Hop chét trung gian & budc 2
(709mg, 1,93mmol) st dung bot sit (323mg, 5,79mmol) va amoni clorua (1,33g,
19,32mmol) trong dung dich cia etanol va nudc (10mL, 3:1) theo quy trinh dwoc mé ta
trong budc 4 cho hop chat trung gian 9 tao ra 412mg hop chit mong mudn; '"H NMR
(300 MHz, DMSO-dy) 8 5,38 (s, 2H), 6,44 (d, J = 8,7 Hz, 2H), 6,88 (d, J = 8,7 Hz, 2H),
7,03 (s, 1H), 7,40-7,51 (m, 4H); APCI-MS (m/z) 338 (M+H)"

Hop chét trung gian 30

4-[3-(2-clophenyl)pyridin-2-yl]anilin

Pidu ché hop chit mong mudn bing phan tng cia 3-brom-2-(4-
nitrophenyl)pyridin (buéc 1 cho hop chét trung gian 14) (250mg, 0,89mmol) véi axit 2-
clophenylboic (209mg, 1,34mmol) st dung kali cacbonat (371mg, 2,69mmol) va [1,1°-
bis(diphenylphosphino)feroxen]diclopaladi (II) (73mg, 0,08mmol) trong dung dich cua
DMSO va nude (12mL, 3:1) & nhiét do phong theo quy trinh dugc mo6 ta trong bude 1
cho hop chét trung gian 1 tao ra 193mg hop chét mong mudn; 'H NMR (300 MHz,
DMSO-dy) & 7,40-7,62 (m, 7H), 7,86 (d, J = 7,8 Hz, 1H), 8,11 (d, J = 9,0 Hz, 2H), 8,79
(d, J=3,0 Hz, 1H).

Budc 2: 4-[3-(2-clophenyl)pyridin-2-yl]anilin

Diéu ché hop chit mong mudn biang phan tng khir hop chét trung gian & budc 1
(184mg, 0,59mmol) sir dung bot sit (165mg, 2,96mmol) va amoni clorua (316mg,
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5,92mmol) trong dung dich cia etanol va nudc (12mL, 3:1) theo quy trinh dugc mo6 ta
trong bude 4 cho hop chit trung gian 9 tao ra 127mg hop chit mong mubn; '"H NMR
(300 MHz, DMSO-dy) & 5,17 (s, 2H), 6,31 (d, J = 8,4 Hz, 2H), 6,94 (d, /= 7,8 Hz, 2H),
7,23-7,32 (m, 4H), 7,40-7,43 (m, 1H), 7,60 (d, J= 7,5 Hz, 1H), 8,58 (s, 1H).

Hop chét trung gian 31

4-[3-(2-metylphenyl)pyrazin-2-yl]anilin

O NH
HsC 2
(_N
Budc 1: 2-(2-metylphenyl)-3-(4-nitrophenyl)pyrazin

H3C NO2
LN

Diéu ché hop chit mong mudn bang phan tng ciia 2-clo-3-(4-nitrophenyl)pyrazin
(bude 1 cho hop chét trung\gian 11) (309mg, 1,28mmol) véi axit o-tolylboic (210mg,
1,54mmol) bang cach st dung natri cacbonat monohydrat (410mg, 3,86mmol) va [1,1’-
bis(diphenylphosphino)feroxen]diclopaladi (II) (47mg, 0,06mmol) trong dung dich cua
DMSO va nudc (10mL, 3:1) & 100°C theo quy trinh dugc md ta trong budc 1 cho hop
chit trung gian 1 tao ra 258mg hop chit mong mudn; 'H NMR (300 MHz, CDCl;) & 2,01
(s, 3H), 7,20-7,33 (s, 4H), 7,58 (d, J = 8,7 Hz, 2H), 8,10 (d, J = 9,0 Hz, 2H), 8,71 (s, 2H);
APCI-MS (m/z) 292 (M+H)".

Budc 2: 4-[3-(2-metylphenyl)pyrazin-2-yl]anilin

Diéu ché hop chit mong mudn bing phan tng khir hop chit trung gian & budc 1
(223mg, 0,76mmol) st dung bot sit (128mg, 2,29mmol) va amoni clorua (410mg,
7,65mmol) trong dung dich cua etanol va nuéc (10mL, 1:1) theo quy trinh dugc md ta
trong budc 4 cho hop chét trung gian 9 tao ra 153mg hop chat mong mudn; '"H NMR
(300 MHz, DMSO-dy) ¢ 1,89 (s, 3H), 5,36 (s, 2H), 6,36 (d, J = 8,4 Hz, 2H), 7,03 (d, J =
8,1 Hz, 2H), 7,20-7,27 (m, 4H), 8,52 (s, 1H), 8,61 (s, 1H); APCI-MS (m/z) 262 (M+H)".

Hop chét trung gian 32
4-[3-(4-metylpiperazin-1-yl)pyrazin-2-yl]anilin
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Didu ché hop chit mong mudén bing phan tng cta 2,3-diclopyrazin (1,0g,
6;71mm01) v6i N-metylpiperazin (988mg, 9,86mmol) trong axetonitril (25mL) & nhiét 4o
phong theo quy trinh dwgc mé ta trong bude 1 cho hop chit trung gian 7 tao ra 658mg
hop chit mong muén; 'H NMR (300 MHz, CDCl3) & 2,40 (s, 3H), 2,58-2,65 (m, 4H),
3,52 (s, 4H), 7,86 (d, J= 2,1 Hz, 1H), 8,09 (s, 1H).

Buéc 2: 2-(4-metylpiperazin-1-yl)-3-(4-nitrophenyl)pyrazin

I
N
N

(
N
(_N

) o,

Diéu ché hop chit mong mubn bing phan tmg giita hop chét trung gian & budc 1
(300mg, 1,41mmol) véi pinacol este cua axit 4-nitrophenylboic (422mg, 1,69mmol) s
dung kali cacbonat (585mg, 4,23mmol) va [1,1°-
bis(diphenylphosphino)feroxen]diclopaladi (II) (58mg, 0,07mmol) trong dung dich cta
DMSO va nuée (12mL, 3:1) & 80°C theo quy trinh dugc md ta trong bude 1 cho hop chit
trung gian 1 tao ra 208mg hop chit mong mudn; "H NMR (300 MHz, CDCl;) & 2,38 (s,
3H), 2,53 (s, 4H), 3,30 (s, 4H), 8,12-8,21 (m, 4H), 8,32 (d, /= 8,7 Hz, 2H).

Budc 3: 4-[3-(4-metylpiperazin-1-yl)pyrazin-2-yl]anilin

Diéu ché hop chit mong mudn bing phan tng khir Hop chét trung gian & budc 2
(200mg, 0,66mmol) st dung bot sit (186mg, 3,34mmol) va amoni clorua (358mg,
6,68mmol) trong dung dich cta etanol va nudc (18mL, 5:1) theo quy trinh dugc mé ta
trong budc 4 cho hop chét trung gian 9 tao ra 129mg hop chat mong mudn; "H NMR (300
MHz, CDCl;) 6 2,41 (s, 4H), 2,60 (s, 4H), 3,34 (s, 3H), 3,85 (br s, 2H), 6,73 (d, J = 8,7
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Hz, 2H), 7,74 (d, J = 7,8 Hz, 2H), 8,01 (s, 1H), 8,12 (s, 1H); APCI-MS (m/2) 270
(M+H)".

Hop chét trung gian 33

4-[3-(4-etylpiperazin-1-yl)pyrazin-2-yl]anilin -

A

X
L N

Budce 1: 2-clo-3-(4-etylpiperazin-1-yl)pyrazin

2

( )i

NN Cl

LN

Diéu ché hop chit mong mubn bing phan tng cia 2,3-diclopyrazin (1,0g,

6,71mmol) v&i N-etylpiperazin (1,13g, 9,86mmol) trong axetonitril (25mL) theo quy
trinh duge mé ta trong budc 1 cho hop chét trung gian 7 tao ra 958mg hop chit mong
mudn; ESI-MS (m/z) 227 (M+H)".

Budc 2: 2-(4-etylpiperazin-1-yl)-3-(4-nitrophenyl)pyrazin

2

[N] NO,

NS

LN

Diéu ché hop chit mong mudn bang phan ung giita hop chét trung gian & budce 1

(300mg, 1,32mmol) véi pinacol este cﬁé axit 4-nitrophenylboic (396mg, 1,59mmol) st
dung kali cacbonat (549mg, 3,97mmol) va [1,1°-
bis(diphenylphosphino)feroxen]diclopaladi (II) (54mg, 0,06mmol) trong dung dich cua
DMSO va nuéce (12mL, 3:1) & 80°C theo quy trinh dugc md ta trong bude 1 cho hop chét
trung gian 1 tao ra 196mg hop chit mong mudn; '"H NMR (300 MHz, CDCl3) & 1,14 (t, J
= 8,4 Hz, 3H), 2,49-2,56 (m, 6H), 3,31 (s, 4H), 8,10-8,22 (m, 4H), 8,30 (d, J = 8,4 Hz,
2H); APCI-MS (m/z) 314 (M+H)".

Budc 3: 4-[3-(4-etylpiperazin-1-yl)pyrazin-2-yl]anilin
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Piéu ché hop chit mong mudn bang phan tmg khir Hop chit trung gian & budc 2
(190mg, 0,60mmol) sir dung bot sit (169mg, 3,03mmol) va amoni clorua (324mg,
6,06mmol) trong dung dich cua etanol va nudc (18mL, 5:1) theo quy trinh duge md ta
trong budc 4 cho hop chét trung gian 9 tao ra 108mg hop chit mong mudn; "H NMR (300
MHz, CDCL) 6 1,13 (t, /= 6,9 Hz, 3H), 2,48-2,57 (m, 6H), 3,30 (s, 4H), 3,83 (br s, 2H),
6,72 (d, J = 7,8 Hz, 2H), 7,73 (d, J = 8,4 Hz, 2H), 7,98 (s, 1H), 8,09 (s, 1H); APCI-MS
(m/z) 285 (M+H)".

Hop chét trung gian 34
4-(2-(4-clophenyl)pyridin-3-yl)anilin

Cl

NHz
N

L~

Budc 1: 3-brom-2-(4-clophenyl)pyridin
Cl

N : Br

Diéu ché hop chit mong mudn bing phan ung cta 2,3-dibromopyridin (803mg,
3,39mmol) v6i axit 4-clophenylboic (530mg, 3,39mmol) bing cich st dung natri
cacbonat (1,06g, 10,16mmol) va [1,1’-bis(diphenylphosphino)feroxen]diclopaladi (II)
(124mg, 0,17mmol) trong dung dich cia DMSO va nuéc (10mL, 1:1) theo quy trinh
dugc md ta trong bude 1 cho hop chit truhg gian 1 tao ra 378mg hop chit mong mudn;
"H NMR (300 MHz, CDCl5) & 7,12-7,19 (m, 1H), 7,43.(d, J=28,7Hz,2H), 7,63 (d, J =
8,4 Hz, 2H), 7,99 (d, J = 7,8 Hz, 1H), 8,61 (d, J= 4,5 Hz, 1H); APCI-MS (m/z) 268 M),
270 (M+2H)".

Buéc 2: 4-(2-(4-clophenyl)pyridin-3-yl)anilin

Diéu ché hop chit mong muén bing phan Gng gitra hop chit trung gian & budc 1
(203mg, 0,76mmol) vdi pinacol este cia axit 4-aminophenylboic (264mg, 0,91mmol)
bing cach st dung natri cacbonat (238mg, 2,27mmol) va [1,1’-
bis(diphenylphosphino)feroxen]diclopaladi (II) (28mg, 0,04mmol) trong dung dich cuia
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DMSO va nuéc (10mL, 4:1) & nhiét 0 phong theo quy trinh dugec mé ta trong budce 1

cho hop chit trung gian 1 tao ra 137mg hop chit mong mudn; 'H NMR (300 MHz,

DMSO-d;) 6 5,20 (s, 2H), 6,48 (d, /= 8,1 Hz, 2H), 7,81 (d, J = 8,1 Hz, 2H), 7,32 (s, 4H),

7,38-7,42 (m, 1H), 7,72 (d, J=7,2 Hz, 1H), 8,56 (s, 1H); APCI-MS (m/z) 281 (M+H)",
Hop chét trung gian 35

4-(4-(4-clophenyl)pyridin-3-yl)anilin

Buéce 1: 3-brom-4-(4-clophenyl)pyridin

Cl

Didu ché hop chit mong mudn bang phan tmg ctia 3,4-dibromopyridin (1,02g,
4,30mmol) véi axit 4-clophenylboic (673mg, 4,30mmol) sir dung xesi cacbonat (2,10g,
6,45mmol) va [1,1’-bis(diphenylphosphino)feroxen]diclopaladi (II) (157mg, 0,22mmol)
trong dung dich cia DMSO va nuéc (20mL, 3:1) theo quy trinh dugc mo ta trong budc 1
cho hop chét trung gian 1 tao ra 513mg hop chit mong mubn; 'H NMR (300 MHz,
CDCly) 6 7,25 (d, /= 6,9 Hz, 1H), 7,37 (d, /= 8,4 Hz, 2H), 7,44 (d, J = 8,4 Hz, 2H), 8,54
(d,J=5,1 Hz, 1H), 8,81 (s, 1H); APCI-MS (m/z) 268 (M)", 270 (M+2H)".

Budc 2: 4-(4-(4-clophenyl)pyridin-3-yl)anilin

Diéu ché hop chit mong mudn bing phan tng gitra hop chét trung gian & bude 1
(251mg, 0,93mmol) véi pinacol este cia axit 4-aminophenylboic (326mg, 1,12mmol)
bing cach st dung nati cacbonat (294mg, 2,80mmol) va [1,1-
bis(diphenylphosphino)feroxen]diclopaladi (II) (34mg, 0,05mmol) trong dung dich cua
DMSO va nudce (10mL, 4:1) & nhiét d6 phong theo quy trinh dugc md ta trong budce 1
cho hop chat trung gian 1 tao ra 123mg hop chit mong muén; '"H NMR (300 MHz,
DMSO-ds) & 5,20 (s, 2H), 6,47 (d, J = 8,4 Hz, 2H), 6,79 (d, J = 7,8 Hz, 2H), 7,20 (t, J =
8,4 Hz, 2H), 7,33-7,41 (m, 3H), 8,51 (s, 2H). |
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Hop chét trung gian 36

4-(3-((2S,6R)-2,6-dimetylmorpholino)pyrazin-2-yl)anilin
o)
Y
LT
LN

Buéce 1: (25,6R)-4-(3-clopyrazin-2-yl)-2,6-dimetylmorpholin

Cy
r\EjN(Cl

Diéu ché hop chit mong mudn bing phan tmg cua 2,3-diclopyrazin (200mg,
1,34mmol) véi (2R,6S5)-2,6-dimetylmorpholin (186mg, 1,61mmol) c6 mét kali cacbonat
(278mg, 2,01mmol) trong axetonitril (15mL) theo quy trinh dugc mo ta trong buéc 1 cho
hop chit trung gian 7 tao ra 252mg hop chit mong mudn; "H NMR (300 MHz, CDCl;) &
1,24 (d, J = 5,7 Hz, 6H), 2,64 (t, J = 11,4 Hz, 2H), 3,85 (d, J = 12,3 Hz, 4H), 7,88 (s,
1H), 8,10 (s, 1H); APCI-MS (m/z) 228 (M+H)".

Budéc 2: (28,6R)-2,6-dimetyl-4-(3-(4-nitrophenyl)pyrazin-2-yl)morpholin

Y e

Piéu ché hop chit mong muén bang phan tng giita hop chit trung gian & budc 1
(252mg, 1,11mmol) véi pinacol este cia axit 4-nitrophenylboic (330mg, 1,33mmol) sir
dung kali cacbonat (459mg, 3,32mmol) va | phurc [1,1°-
bis(diphenylphosphino)feroxen]diclopaladi (II). diclometan (45mg, 0,06mmol) trong
dung dich cia DMSO va nudc (12mL, 3:1) & 80°C theo quy trinh duge mo ta trong buédce
1 cho hop chét trung gian 1 tao ra 228mg hop chit mong mudn; 'H NMR (300 MHz,
CDCL) & 1,11 (d, J= 5,7 Hz, 6H), 2,55 (t, J= 11,1 Hz, 2H), 3,41 (d, /= 12,3 Hz, 2H),
3,64-3,68 (m, 2H), 8,10-8,22 (m, 4H), 8,32 (d, J= 8,4 Hz, 2H).

Buéc 3: 4-(3-((2S,6R)-2,6-dimetylmorpholino)pyrazin-2-yl)anilin
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Diéu ché hop chit mong mudn bing phan g khir hop chét trung gian & budc 2
(215mg, 0,68mmol) st dung bot sit (190mg, 3,42mmol) va amoni clorua (366mg,
6,84mmol) trong dung dich cda etanol va nudc (18mL, 5:1) theo quy trinh dugc mé ta
trong budc 4 cho hop chit trung gian 9 tao ra 137mg hop chit mong mudn; "H NMR (300
MHz, CDCl) & 1,11 (d, J= 6,3 Hz, 6H), 2,45 (t, /= 12,3 Hz, 2H), 3,48 (d, /= 12,3 Hz,
4H), 3,68 (br s, 2H), 6,85 (d, J= 7,8 Hz, 2H), 7,80 (d, J = 7,8 Hz, 2H), 8,03 (s, 1H), 8,11
(s, IH); APCI-MS (m/2) 285 (M+H)".

Hop chét trung gian 37

4-(5-(2,4-diclophenyl)-3-metyl-1H-pyrazol-1-yl)anilin

Cl

NH
cl 2
LI
=N
Buéc 1: 1-(2,4-diclophenyl)butan-1,3-dion

Piéu ché hop chit mong mubn bing phan tng cia 2,4-dicloaxetophenon (1,03g,
5,44mmol) v6i etyl axetat (2,1mL, 21,7mmol) c6 mit natri hydrua (60% khéi lugng/khi
lugng, 653mg, 16,3mmol) trong THF khan (10mL) theo quy trinh dugc mo ta trong buédce
1 cho hop chit trung gian 22 tao ra 561mg hop chit mong muén; '"H NMR (300 MHz,
CDCl,) 6 2,19 (s, 3H), 6,04 (s, 2H), 7,32 (d,/= 6,3 Hz, 1H), 7,45 (s, 1H), 7,55 (d, /= 8,4
Hz, 1H).

Buéc 2: 5-(2,4-diclophenyl)-3-metyl-1-(4-nitrophenyl)-1 H-pyrazol

Cl

cl ONOg
)
=N

Diéu ché hop chit mong mubn bing phan tng gitra hop chit trung gian & budc 1
(503mg, 2,17mmol) v&i 4-nitrophenyl hydrazin (334mg, 2,17mmol) trong 2,2,2.-
trifloetanol (5,0mL) theo quy trinh dwgc mo ta trong bude 2 cho hop chit trung gian 22
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tao ra 498mg hop chit mong muén; 'H NMR (300 MHz, DMSO-dy) & 2,32 (s, 3H), 6,55
(s, 1H), 7,41 (d, J = 8,7 Hz, 2H), 7,56 (s, 2H), 7,74 (s, 1H), 8,22 (d, J = 8,7 Hz, 2H); ESI-
MS (m/2) 248 (M-H)".

Budc 3: 4-(5-(2,4-diclophenyl)-3-metyl-1H-pyrazol-1-yl)anilin

Diéu ché hop chit mong mudn bing phan wng khir hop chét trung gian & buédc 2
(496mg, 1,42mmol) sir dung bot sit (238mg, 4,27mmol) va amoni clorua (761mg,
714,2mmol) trong dung dich cia etanol va nudc (10mL, 4:1) theo quy trinh dugc mo ta
trong bu6c 4 cho hop chét trung gian 9 tao ra 210mg hop chit mong mubn; 'H NMR (300
MHz, DMSO-dy) 6 2,25 (s, 3H), 5,21 (s, 2H), 6,30 (s, 1H), 6,43 (d, J = 8,7 Hz, 2H), 6,79
(d, J=8,7 Hz, 2H), 7,32 (d, J= 7,8 Hz, 1H), 7,38-7,43 (m, 1H), 7,67 (d, /= 9,9 Hz, 1H);
ESI-MS (m/z) 318 (M+H)".

Hop chat trung gian 38
4-(3-(2-clo-4-flophenyl)pyrazin-2-yl)anilin

F

Buéc 1: 2-(2-clo-4-flophenyl)-3-(4-nitrophenyl)pyrazin

F

oA

O NO,
N
LN

Diéu ché hop chit mong mudn bang phan tng ciia 2-clo-3-(4-nitrophenyl)pyrazin
(bu6c 1 cho hop chit trung gian 11) (1,0g, 4,24mmol) v6i axit 2-clo-4-flophenylboic
(888mg, 5,09mmol) bing cach st dung natri cacbonat (1,35g, 12,73mmol) va [1,1’-
bis(diphenylphosphino)feroxen]diclopaladi (II) (151mg, 0,21mmol) trong dung dich cta
DMSO va nudce (20mL, 3:1) theo quy trinh dugec mo ta trong bude 1 cho hop chét trung
gian 1 taora 1,14 g séan pham; "H NMR (300 MHz, DMSO-d;) & 7,37 (t, J = 8,4 Hz, 1H),
7,48 (d, J=9,0 Hz, 1H), 7,62 (d, J = 8,4 Hz, 2H), 7,64-7,69 (m, 1H), 8,20 (d, /= 8,7 Hz,
2H), 8,86 (d, J = 11,4 Hz, 2H); APCI-MS (m/z) 330 (M+H)".
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Budc 2: 4-(3-(2-clo-4-flophenyl)pyrazin-2-yl)anilin

Diéu ché hop chit mong mudn bing phan tng khir hop chit trung gian & budc 1
(1,1g, 3,34mmol) st dung bot sét (559mg, 10,0mmol) va amoni clorua (1,8g,
33,36mmol) trong dung dich cta etanol va nugc (50mL, 5:1) théo quy trinh dugc mo ta
trong budc 4 cho hop chét trung gian 9 tao ra 732mg hop chét mong muébn; '"H NMR (300
MHz, DMSO-d;) 8 5,40 (s, 2H), 6,42 (d, J = 8,4 Hz, 2H), 7,03 (d, J = 8,4 Hz, 2H), 7,33
(t,J=5,7 Hz, 1H), 7,43-7,53 (m, 2H), 8,54 (s, 1H), 8,67 (s, 1H).

Hop chét trung gian 39

4-(3-(2-etylphenyl)pyrazin-2-yl)anilin

O O NHz
N
(_N
Budc 1: 2-(2-clo-4-flophenyl)-3-(4-nitrophenyl)pyrazin

| X
= N02

N

(_N

Diéu ché hop chit mong mubn bing phan tmg cia 2-clo-3-(4-nitrophenyl)pyrazin
(bude 1 cho hop chét trung gian 11) (1,0g, 4,24mmol) véi axit 2-etylphenylboic (764mg,
5,09mmol) bang cach si dung natri cacbonat (1,35g, 12,73mmol) va [1,1’-
bis(diphenylphosphino)feroxen]diclopaladi (II) (151mg, 0,21mmol) trong dung dich cta
DMSO va nuéce (30mL, 3:1) theo quy trinh dugc md ta trong bude 1 cho hop chét trung
gian 1 taora 1,23 g san phém; 'H NMR (300 MHz, DMSO-dg) 6 0,91 (t,J= 7,5 Hz, 3H),
2,33 (q,J= 17,5 Hz, 2H), 7,16-7,20 (m, 2H), 7,29 (d, /= 7,8 Hz, 1H), 7,35 (d, /= 6,9 Hz,
1H), 7,60 (d, J = 8,4 Hz, 2H), 8,13 (d, J = 8,4 Hz, 2H), 8,83 (d, J = 5,4 Hz, 2H); APCI-
MS (m/z) 306 (M+H)".

Budc 2: 4-(3-(2-etylphenyl)pyrazin-2-yl)anilin

Diéu ché hop chit mong muébn bing phan tng khir hop chit trung gian & budc 1
(1,2g, 3,93mmol) st dung bot sit (658mg, 11,8mmol) va amoni clorua (2,1g, 39,3mmol)
trong dung dich cuia etanol va nuéc (60mL, 5:1) theo quy trinh dugc md ta trong budce 4
cho hop chét trung gian 9 tao ra 790mg hop chit mong mubn; 'H NMR (300 MHz,
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DMSO-d;) & 0,84 (t, J= 7,5 Hz, 3H), 2,26 (q, J = 7,5 Hz, 2H), 5,35 (s, 2H), 6,36 (d, J =
7,8 Hz, 2H), 7,05 (d, J = 8,4 Hz, 2H), 7,17-7,34 (m, 4H), 8,51 (s, 1H), 8,61 (s, 1H);
APCI-MS (m/z) 276 (M+H)".
Hop chét trung gian 40
4-(3-(4-(2-metoxyetyl)piperazin-1-yl)pyrazin-2-yl)anilin
o7
N
[N] NH,
N
LN
Buéce 1: 2-clo-3-(4-(2-metoxyetyl)piperazin-1-yl)pyrazin
o
»
Dj\(
Cl
N
N
Diéu ché hop chit mong mubn bing phan tng cia 2,3-diclopyrazin (300mg,
2,0lmmol) véi 1-(2-metoxyetyl)piperazin hydroclorua (364mg, 2,0lmmol) c6é mat kali
cacbonat (556mg, 4,03mmol) trong axetonitril (20mL) theo quy trinh dugc mé ta trong
budc 1 cho hop chat trung gian 7 tao ra 108mg hop chit mong muén; 'H NMR (300

MHz, CDCl5) & 2,68-2,73 (m, 6H), 3,37 (s, 3H), 3,52-3,62 (m, 6H), 7,85 (s, 1H), 8,09 (s,
1H); ESI-MS (m/z) 257 (M+H)".

Budc 2: 4-(3-(4-(2-metoxyetyl)piperazin-1-yl)pyrazin-2-yl)anilin

Diéu ché hop chit mong mubn bing phan tmg gitra hop chét trung gian & budc 1
(100mg, 0,39mmol) v4i pinacol este cua axit 4-aminophenylboic (102mg, 0,46mmol) st
dung kali cacbonat (161mg, 1,17mmol) va phurc [1,1°-
bis(diphenylphosphino)feroxen]diclopaladi (II). diclometan (16mg, 0,02mmol) trong
dung dich cia DMSO va nudc (12mL, 3:1) theo quy trinh dugc mé ta trong budc 1 cho
hop chét trung gian 1 tao ra 98mg hop chit mong mubn; 'H NMR (300 MHz, CDCl;) &
2,19-2,23 (m, 2H), 2,64-2,72 (m, 6H), 3,32-3,36 (m, 7H), 3,60 (br s, 2H), 6,74 (d, J = 8,4
Hz, 2H), 7,75 (d, J = 8,4 Hz, 2H), 7,99 (s, 1H), 8,10 (s, 1H).

Hop chét trung gian 41
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1-(4-(3-(4-aminophenyl)pyrazin-2-yl)-3-metylpiperazin-1-yl)etanon

WO

g

N

N] NH,
N
(_N

Budc 1: 1-(4-(3-clopyrazin-2-yl)-3-metylpiperazin-1-yl)etanon

i
L)
Cl

Diéu ché hop chit mong muébn bing phan ung cia 2,3-diclopyrazin (100mg,
0,67mmol) vé&i 1-(3-metylpiperazin-1-yl)etanon (119mg, 0,84mmol) cdé mit xesi
cacbonat (437mg, 1,34mmol) trong axetonitril (5,0mL) theo quy trinh dugc mo ta trong
bude 1 cho hop chit trung gian 7 tao ra 46mg hop chit mong muén; APCI-MS (m/z) 255
(M+H)".

Buéc 2: 1-(3-metyl-4-(3-(4-nitrophenyl)pyrazin-2-yl)piperazin-1-yl)etanon

pos

N
LN

e
Y o

Didu ché hop chdt mong mudn bing phéan tng giita hop chét trung gian & budc 1
(200mg, 0,78mmol) vdi pinacol este cua axit 4-nitrophenylboic (235mg, 0,94mmol) st
dung kali cacbonat (326mg, 2,36mmol) va phtic [1,1°-
bis(diphenylphosphino)feroxen]diclopaladi (II). diclometan (32mg, 0,04mmol) trong
dung dich cia DMSO va nuéc (12mL, 3:1) theo quy trinh dugc md ta trong bude 1 cho
hop chét trung gian 1 tao ra 219mg hop chit mong mudn; APCI-MS (m/z) 342 (M+H)".

Budc 3: 1-(4-(3-(4-aminophenyl)pyrazin-2-yl)-3-metylpiperazin-1-yl)etanon

Diéu ché hop chit mong mudn bang phan tmg khir hop chét trung gian & budc 2
(200mg, 0,59mmol) sir dung bdt sit (164mg, 2,93mmol) va amoni clorua (313mg,
5,86mmol) trong dung dich cta etanol va nuéc (18mL, 5:1) theo quy trinh dwgc moé ta
trong budc 4 cho hop chét trung gian 9 tao ra 147mg hop chit mong muén; "H NMR (300
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MHz, CDCl3) & 0,96, 1,02 (d, J = 6,3 Hz, 3H, ddng phan quay), 2,04, 2,10 (s, 3H, dong
phan quay), 2,92-2,96 (m, 2H), 3,07-3,15 (m, 2H), 3,28-3,39 (m, 2H), 3,65-3,72 (m, 1H),
3,82-4,09 (m, 2H), 6,85 (d, J = 7,8 Hz, 2H), 7,78 (d, J = 5,4 Hz, 2H), 8,04 (s, 1H), 8,13
(s, 1H); APCI-MS (m/z) 312 (M+H)".

Hop chét trung gian 42
4-(3-(pyrimidin-5-yl)pyrazin-2-yl)anilin

NN

L~ NH,
N

-

Buéc 1: 5-(3-clopyrazin-2-yl)pyrimidin

?

N N

4 =
gt
o

c

Diéu ché hop chit mong mudn bing phan tng cia 2,3-diclopyrazin (500mg,
3,36mmol) v6i axit pyrimidin-5-boic (499mg, 4,03mmol) cé mat kali cacbonat (1,39g,
10,1lmmol) va phirc [1,1’-bis(diphenylphosphino)feroxen]diclopaladi (II). diclometan
(137mg, 0,17mmol) trong dung dich cia DMSO va nuéc (20mL, 3:1) theo quy trinh
duoc mo ta trong budc 1 cho hop chét trung gian 1 tao ra 147mg hop chit mong mudn;
'"H NMR (300 MHz, DMSO-dy) 6 8,61 (s, 1H), 8,83 (s, 1H), 9,20 (s, 2H), 9,31 (s, 1H);
APCI-MS (m/z) 193 (M+H)".

Budc 2: 5-(3-(4-nitrophenyl)pyrazin-2-yl)pyrimidin

NN

I/ N02
N

(_N
Diéu ché hop chit mong mudn bing phan tng gitra hop chét trung gian & bude 1
(140mg, 0,73mmol) véi pinacol este cia axit 4-nitrophenylboic (217mg, 0,87mmol) st
dung kali cacbonat (301mg, 2,18mmol) va phtc [1,1°-
bis(diphenylphosphino)feroxen]diclopaladi (II). diclometan (30mg, 0,04mmol) trong
dung dich cia DMSO va nuéc (12mL, 3:1) theo quy trinh dugc mo ta trong bude 1 cho
hop chit trung gian 1 tao ra 156mg hop chit mong mudn; "H NMR (300 MHz, CDCl;) &
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7,65 (d, J= 8,7 Hz, 2H), 8,25 (d, /= 7,2 Hz, 2H), 8,77 (s, 2H), 8,83 (s, 2H), 9,22 (s, 1H);
APCI-MS (m/z) 280 (M+H)".

Budce 3: 4-(3-(pyrimidin-5-yl)pyrazin-2-yl)anilin

Piéu ché hop chit mong mudn bang phan tng khir hop chat trung gian & budc 2
(150mg, 0,54mmol) sir dung bot sit (150mg, 2,69mmol) va amoni clorua (287mg,
5,37mmol) trong dung dich ctia etanol va nudc (18mL, 5:1) theo quy trinh dugc mé ta
trong bude 4 cho hgp chét trung gian 9 tao ra 97mg hop chit mong mudn; "H NMR (300
MHz, CDCL) 6 3,23 (br s, 2H), 6,71 (d, J = 7,8 Hz, 2H), 7,25 (d, J = 7,2 Hz, 2H), 8,60
(d, J=12,9 Hz, 2H), 8,85 (s, 2H), 9,15 (s, 1H); APCI-MS (m/z) 250 (M+H)".

Hop chét trung gian 43
4-(3-(4-flo-2-metylphenyl)pyrazin-2-yl)anilin

F

O O NH;
N
(_N
Buéc 1: 2-(4-flo-2-metylphenyl)-3-(4-nitrophenyl)pyrazin

F

/ NO,

Piéu ché hop chit mong mudn bang phan tng cia 2-clo-3-(4-nitrophenyl)pyrazin
(bu6c 1 cho hop chdt trung gian 11) (300mg, 1,27mmol) véi axit 4-flo-2-
metylphenylboic (294mg, 1,90mmol) st dung kali cacbonat (528mg, 13,8mmol) va phirc
[1,1°-bis(diphenylphosphino)feroxen]diclopaladi(Il). diclometan (52mg, 0,06mmol)
trong dung dich cia DMSO va nuéc (12mL, 3:1) theo quy trinh duge mé ta trong bude 1
cho hop chét trung gian 1 tao ra 223mg hop chit mong mudn; 'H NMR (300 MHz,
DMSO-dg) 6 1,98 (s, 3H), 7,01 (t, /= 8,1 Hz, 1H), 7,09 (d, /= 9,0 Hz, 1H), 7,21 (t, J =
8,1 Hz, 1H), 7,57 (d, J = 8,4 Hz, 2H), §,13 (d, /= 8,7 Hz, 2H), 8,80 (d, /= 5,1 Hz, 2H).

Budc 2: 4-(3-(4-flo-2-metylphenyl)pyrazin-2-yl)anilin
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Diéu ché hop chit mong muén bing phan tmg khir hop chét trung gian & budc 1
(215mg, 0,69mmol) sir dung bot sit (194mg, 3,47mmol) va amoni clorua (372mg,
6,95mmol) trong dung dich cia etanol va nudc (18mL, 5:1) theo quy trinh dugc mo ta
trong budc 4 cho hop chét trung gian 9 tao ra 163mg hop chit mong mudn; "H NMR (300
MHz, DMSO-dy) & 1,90 (s, 3H), 5,38 (s, 2H), 6,40 (d, J = 8,4 Hz, 2H), 7,00-7,10 (m,
4H), 7,21—7,26 (m, 1H), 8,53 (s 1H), 8,63 (s, 1H); ESI-MS (m/z) 280 (M+H)".

Hop chét trung gian 44
4-(3-(4-clophenyl)pyridin-4-yl)anilin

Cl

O NHz
X
—

|
N
Buéc 1: 3-brom-4-(4-nitrophenyl)pyridin

NO,

- Br

‘ Z

N

Diéu ché hop chit mong muébn bing phan tng cia 3,4-dibromopyridin (1,01g,
4,26mmol) véi pinacol este cua axit 4-nitrophenylboic (1,06g, 4,26mmol) s dung xesi
cacbonat (2,07g, 6,39mmol) va [1,1’-bis(diphenylphosphino)feroxen]diclopaladi (II)
(155mg, 0,21mmol) trong dung dich cda DMSO va nuéc (20mL, 3:1) theo quy trinh
duwoc mo ta trong budc 1 cho hop chét trung gian 1 tao ra 455mg hop chit mong mubn;
"H NMR (300 MHz, CDCl;) & 7,33 (d, J=4,8 Hz, 1H), 7,63 (d, /= 8,7 Hz, 2H), 8,35 (d,
J=28,7Hz, 2H), 8,64 (d, J=5,1 Hz, 1H), 8,89 (s, 1H) ; ESI-MS (m/z) 281 (M+2H)".

Buéc 2: 3-(4-clophenyl)-4-(4-nitrophenyl)pyridin

Cl

N02
N

N~

Diéu ché hop chit mong mudn biang phan tng giita hop chit trung gian & budc 1
(451mg, 1,62mmol) vé6i axit 4-clophenylboic (253mg, 1,62mmol) bang cach sir dung
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natri cacbonat (514mg, 4,85mmol) va [1,1’-bis(diphenylphosphino)feroxen]diclopaladi
(1) (59mg, 0,08mmol) trong dung dich cia DMSO va nuéc (10mL, 4:1) & nhiét do
phong theo quy trinh dugc md ta trong budc 1 cho hop chét trung gian 1 tao ra 279mg
hop chit mong mubn; APCI-MS (m/z) 311 (M+H)".

Budce 3: 4-(3-(4-clophenyl)pyridin-4-yl)anilin

Diéu ché hop chit mong mudn bang phan wng khir hop chét trung gian & budc 2
(221mg, 0,71mmol) st dung bot sat (119mg, 2,13mmol) va amoni clorua (380mg,
7,11mmol) trong dung dich cua etanol va nude (10mL, 3:1) theo quy trinh dugc md ta
trong budc 4 cho hop chit trung gian 9 tao ra 113mg hop chét mong muén; "H NMR (300
MHz, DMSO-dg) 6 5,28 (s, 2H), 6,43 (d, J = 8,1 Hz, 2H), 6,79 (d, J = 8,1 Hz, 2H), 7,16
(d, J= 8,4 Hz, 2H), 7,31-7,38 (m, 3H), 8,42 (s, 1H), 8,49 (d, J = 5,4 Hz, 1H); APCI-MS
(m/z) 281 (M+H)".

Hop chét trung gian 45

4-(3-(2,4-dimetylphenyl)pyrazin-2-yl)anilin

N
(_N

O NH,

Buéec 1: 2-(2,4-dimetylphenyl)-3-(4-nitrophenyl)pyrazin

C e
NS
L_N
Diéu ché hop chit mong mubn bing phan tmg cia 2-clo-3-(4-nitrophenyl)pyrazin
(bude 1 cho hop chét trung gian 11) (300mg, 1,27mmol) véi axit 2,4-dimetylphenylboic
(286mg, 1,91mmol) s dung kali cacbonat (528mg, 3,81mmol) va phic [1,1’-
bis(diphenylphosphino)feroxen]diclopaladi (II). diclometan (52mg, 0,06mmol) trong
dung dich cia DMSO va nuéc (12mL, 3:1) theo quy trinh dugc md ta trong bude 1 cho
hop chit trung gian 1 tao ra 298mg hop chit mong mudn; "H NMR (300 MHz, CDCL;) &
1,97 (s, 3H), 2,34 (s, 3H), 6,99-7,07 (s, 3H), 7,59 (d, J= 8,1 Hz, 2H), 8,10 (d, J = 8,7 Hz,
2H), 8,68 (s, 2H); APCI-MS (m/z) 306 (M+H)".
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Buéc 2: 4-(3-(2,4-dimetylphenyl)pyrazin-2-yl)anilin

Piéu ché hop chit mong mudn bing phan tmg khir Hop chit trung gian & budc 1
(290mg, 0,95mmol) st dung bdt sit (265mg, 4,75mmol) va amoni clorua (508mg,
9,5mmol) trong dung dich cta etanol va nudc (24mL, 5:1) theo quy trinh dugc moé ta
trong buéc 4 cho hop chat trung gian 9 tao ra 243mg hop chit mong mudn; 'H NMR
(300 MHz, DMSO-dy) & 1,92 (s, 3H), 2,33 (s, 3H), 3,75 (br s, 2H), 6,53 (d, J = 8,1 Hz,
2H), 6,96 (s, 1H), 7,02 (d, J = 8,1 Hz, 1H), 7,15 (d, J = 7,8 Hz, 1H), 7,20-7,27 (m, 2H),
8,49 (s, 1H), 8,55 (s, 1H); APCI-MS (m/z) 276 (M+H)".

Hop chét trung gian 46

4-(3-(2-flo-4-metylphenyl)pyrazin-2-yl)anilin

L

N
L_N

O NH»

Buéc 1: 2-(2-flo-4-metylphenyl)-3-(4-nitrophenyl)pyrazin

F N02
N

LN

Diéu ché hop chit mong mudn bang phan tng ctia 2-clo-3-(4-nitrophenyl)pyrazin
(bu6c 1 cho hop chit trung gian 11) (300mg, 1,27mmol) véi axit 2-flo-4-
metylphenylboic (294mg, 1,90mmol) st dung kali cacbonat (528mg, 13,8mmol) va phirc
[1,1°-bis(diphenylphosphino)feroxen]diclopaladi (II). diclometan (52mg, 0,06mmol)
trong dung dich cia DMSO va nuéc (12mL, 3:1) theo quy trinh dugc md t& trong budce 1
cho hop chit trung gian 1 tao ra 298mg hop chit mong mubn; '"H NMR (300 MHz,
DMSO-dy) 6 2,33 (s, 3H), 6,95 (d, /= 11,4 Hz, 1H), 7,15 (d, J=7,8 Hz, 1H), 7,54 (t,J =
7,8 Hz, 1H), 6,65 (d, J = 8,7 Hz, 2H), 8,18 (d, J = 9,0 Hz, 2H), 8,83 (s, 2H); ESI-MS
(m/z) 310 M+H)".

Budc 2: 4-(3-(2-flo-4-metylphenyl)pyrazin-2-yl)anilin

Piéu ché hop chit mong mubn bing phan tng khir hop chit trung gian & budc 1

(290mg, 0,94mmol) st dung bdt sit (262mg, 4,69mmol) va amoni clorua (501mg,
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9,38mmol) trong dung dich cua etanol va nudc (18mL, 5:1) theo quy trinh dugc md ta
trong budc 4 cho hop chét trung gian 9 tao ra 163mg hop chit mong mudn; "H NMR (300
MHz, DMSO-dy) 6 2,34 (s, 3H), 5,36 (s, 2H), 6,42 (d, J = 8,1 Hz, 2H), 6,96 (d, /= 11,1
Hz,A 1H), 7,05-7,10 (m, 3H), 7,41 (t, J=7,8 Hz, 1H), 8,53 (s, 1H), 8,61 (s, 1H); ESI-MS
(m/z) 280 (M+H)".

Hop chat trung gian 47

2-(4-aminophenyl)-3-(2-clo-4-flophenyl)pyrimidin-4(3 H)-on

F

cl /© NH;
OLNN{O

Bude l: (N)-N'-(2-clo-4-flophenyl)-N-((dimetylamino)metylen)-4-
nitrobenzimidamit
F
ye
N

jon
O,N N~

I

Gia nhiét hdn hop chira 4-nitrobenzonitril (250mg, 1,69mmol), 2-clo-4-floroanilin -
(243uL, 2,02mmol) va nhém clorua (247mg, 1,86mmol) trong THF (10mL) & 100°C qua
dém. Dép tit hdn hop phan tng nay bing nudc va cd axit clohydric trudc khi chiét san
phim nay bing etyl axetat (2 x 50mL). Rira cac 16p hitu co duge gop lai bang nudc mubi
va 6 trong didu kién 4p suét giam. Hoa tan phén cin trong THF (10mL) va bd sung
DMF-DMA (338uL, 2,53mmol) vao & nhiét d6 phong. Gia nhiét hdi luu hdn hop nay qua
dém trudce khi 1am lanh xudng nhiét d6 phong va c6 tao ra 537mg hop chit mong mudn

thé ma duogc sir dung trong budc tiép theo.
Budc 2: 3-(2-clo-4-flophenyl)-2-(4-nitrophenyl)pyrimidin-4(3 H)-on
F

CI/© NO2
OLNNY@
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B& sung (trimetylsilyl)keten (527mg, 4,62mmol) vao dung dich dugce khudy chira
Hop chét trung gian & budc 1 (537mg, 1,54mmol) trong etyl axetat (10mL) va gia nhiét
hdi lru hdn hop nay qua dém. Lam lanh hdn hop phan tmg dén nhiét d6 phong va co
trong diéu kién 4p sudt giam. Tinh ché phan can thu dugc bang sic ky cot nhanh tao
thanh 236mg hop chit mong mudn; '"H NMR (300 MHz, DMSO-dq) & 6,68 (d, J = 6,9
Hz, 1H), 7,31 (t, /= 6,9 Hz, 1H), 7,56 (d, /= 5,4 Hz, 1H), 7,64 (d, J = 8,7 Hz, 2H), 7,75-
7,82 (m, 1H), 8,13-8,20 (m, 3H); APCI-MS (m/z) 346 (M+H)".

Buéc 3: 2-(4-aminophenyl)-3-(2-clo-4-flophenyl)pyrimidin-4(3 H)-on

Diéu ché hop chit mong mudn bing phan tng khir Hop chét trung gian ¢ budc 2
(151mg, 0,44mmol) st dung bot sit (73mg, 1,30mmol) va amoni clorua (234mg,
4,37mmol) trong dung dich cia etanol va nudc (10mL, 5:1) theo quy trinh duwge mo ta
trong budc 4 cho hop chét trung gian 9 tao ra 102mg hop chat mong mudn; '"H NMR (300
MHz, DMSO-dy) & 5,59 (s, 2H), 6,34 (d, J = 7,2 Hz, 2H), 6,43 (d, J = 6,3 Hz, 1H), 6,99
(d, J = 8,4 Hz, 2H), 7,28-7,32 (m, 1H), 7,50-7,63 (m, 2H), 8,05 (d, J = 6,3 Hz, 1H);,
APCI-MS (m/z) 316 (M+H)".

Hop chét trung gian 48

4-(3-(2,4-diclophenyl)pyrazin-2-yl)anilin

Cl

CI NHz
N

L N

Buéec 1: 2-(2,4-diclophenyl)-3-(4-nitrophenyl)pyrazin
Cl
NS
LN
Diéu ché hop chit mong mubn bing phan tmg ctia 2-clo-3-(4-nitrophenyl)pyrazin

(bu6c 1 cho hop chit trung gian 11) (300mg, 1,27mmol) véi axit 2,4-diclophenylboic
(364mg, 1,91mmol) st dung kali cacbonat (528mg, 3,81mmol) va phac [1,1’-
bis(diphenylphosphino)feroxen]diclopaladi (II). diclometan (52mg, 0,06mmol) trong
dung dich ctia DMSO va nuéc (12mL, 3:1) theo quy trinh dugc md ta trong budc 1 cho
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hop chét trung gian 1 tao ra 223mg hop chit mong muén; '"H NMR (300 MHz, DMSO-
ds) & 7,55-7,68 (m, 5H), 8,20 (d, J = 8,7 Hz, 2H), 8,88 (d, J = 11,1 Hz, 2H); APCI-MS
(m/z) 346 (M+H)".

Buéce 2: 4-(3-(2,4-diclophenyl)pyrazin-2-yl)anilin

Diéu ché hop chit mong mudn bang phan g khir hop chit trung gian & budc 1
(220mg, 0,64mmol) sit dung bot sit (177mg, 3,18mmol) va amoni clorua (339mg,
6,36mmol) trong dung dich cia etanol va nu6e (18mL, 5:1) theo quy trinh dugc mo ta
trong budc 4 cho hop chit trung gian 9 tao ra 162mg hop chit mong mudn; "H NMR
(300 MHz, DMSO-dy) 6 5,41 (s, 2H), 6,42 (d, J = 8,7 Hz, 2H), 7,03 (d, J = 7,8 Hz, 2H),
7,51 (s, 2H), 7,64 (s, 1H), 8,55 (s, 1H), 8,68 (s, 1H); APCI-MS (m/z) 316 (M+H)".

Hop chit trung gian 49

(4-(3-(4-aminophenyl)pyrazin-2-yl)piperazin-1-yl)(xyclopropyl)metanon

oy
SP™

Lo

NI
(_N
Budec 1: (4-(3-clopyrazin-2-yl)piperazin-1-yl)(xyclopropyl)metanon

o~
()

Diéu ché hop chit mong mudn bang phan tng cia 2,3-diclopyrazin (100mg,
0,67mmol) v6i mubi xyclopropyl(piperazin-1-yl)metanon trifloaxetat (180mg,
0,67mmol) st dung kali cacbonat (93mg, 0,67mmol) trong axetonitril (15mL) & 80°C
theo quy trinh dugc mo ta trong budc 1 cho hop chét trung gian 7 tao ra 49mg hop chét
mong mudn; 'H NMR (300 MHz, CDCl;) 6 0,78-0,82 (m, 2H), 0,98-1,03 (m, 2H), 1,75-
1,79 (m, 1H), 3,46-3,550 (m, 4H), 3,80-3,84 (m, 4H), 7,93 (s, 1H), 8,13 (s, 1H).

Budc 2: (4-(3-(4-aminophenyl)pyrazin-2-yl)piperazin-1-yl)(xyclopropyl)metanon
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Diéu ché hop chit mong mudn bing phan tmg giita hop chét trung gian & budc 1
(250mg, 0,93mmol) véi pinacol este cia axit 4-aminophenylboic (246mg, 1,13mmol) st
dung kali cacbonat (389mg, 2,81mmol) va phurc [1,1°-
bis(diphenylphosphino)feroxen]diclopaladi (II). diclometan (77mg, 0,09mmol) trong
dung dich cia DMSO va nuédc (16mL, 3:1) theo quy trinh dugc md ta trong bude 1 cho
hop chit trung gian 1 tao ra 198mg hop chit mong mudn; "H NMR (300 MHz, DMSO-
dg) 6 0,68-0,72 (m, 4H), 1,95-1,99 (m, 1H), 3,07-3,12 (m, 4H), 3,51-3,55 (m, 2H), 3,70-
3,74 (m, 2H), 5,46 (s, 2H), 6,62 (d, J = 6,9 Hz, 2H), 7,71 (d, J =69 Hz, 2H), 8,02 (s,
1H), 8,12 (s, 1H); APCI-MS (m/z) 324 (M+H)".

Hop chét trung gian 50

3-(4-aminophenyl)-N-(4-clophenyl)-N-metylpyrazin-2-amin

cl
\QN/ NH,
ST
L_N
Budc 1: 3-clo-N-(4-clophenyl)pyrazin-2-amin

H
N_N

(L

SNl cl

B sung natri bis(trimetylsilyl)amit (1M, 5,0mL, 5,06mmol) vao dung dich duoc
khudy chtra 4-cloanilin (645mg, 5,06mmol) trong THF (5,0mL) & 0°C va khudy hdn hop
ndy trong 30 phut & cing nhiét do. BS sung tir tir dung dich chua 2,3-diclopyrazin
(503mg, 3,38mmol) trong THF (5,0mL) vao hdn hop phan tng nay & 0°C. Khudy hén
hop ndy qua dém & nhiét do phong. Dép tit hdn hop phan tng bang dung dich nudc
amoni clorua (10mL) pha lodng bing nudc (10mL). Chiét hdn hop chira nuée biang etyl
axetat (2 x 20mL). Rira c4c 16p hitu co duoc gbp lai bang nudc mubi (25mL) va 1am khd
trén natri sulfat khan. Loai bé dung méi ndy trong diéu kién 4p suét giam va tinh ché
phan cin thu dugc bang sic ky cot silica gel tao ra 63mg hop chit mong mudn; '"H NMR
(300 MHz, DMSO-dy) 6 7,36 (d, J = 8,7 Hz, 2H), 7,72 (d, J = 8,7 Hz, 2H), 7,84 (s, 1H),
8,13 (s, 1H), 8,92 (s, 1H); APCI-MS (m/z) 240 (M+H)", 242 (M+2H)".

Buéc 2: 3-clo-N-(4-clophenyl)-N-metylpyrazin-2-amin
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|
N_N

(X

“NTCl cl

B& sung natri hydrua (60% khéi luong/khdi lwong, 213mg, 5,32mmol) vio hdn
dich duoc khuéy chtta Hop chét trung gian ¢ budc 1 (1,06g, 4,43mmol) trong DMF
(5,0mL) & 0°C va khudy hdn hop nay trong 10-15 phit & nhiét @ phong. B6 sung metyl
iodua (333pL, 5,32mmol) vao hdn hop phan tmg nay va khudy trong 2 gid & nhiét do
phong. Dap tit hdn hop phan tmg bing dung dich nuéc amoni clorua (20mL) pha lodng
bing nude (10mL). Chiét hdn hop chira nudc bang etyl axetat (2 x 30mL). Rira cac 16p
hiru co dudc gop lai bang nudc mubi (30mL) va 1am kho trén natri sulfat khan. Loai bo
dung mdi nay trong didu kién 4p suét giam tao ra 723mg hop chit mong mudn; '"H NMR
(300 MHz, DMSO-dy) 6 3,38 (s, 3H), 7,02 (d, J= 9,0 Hz, 2H), 7,35 (d, J = 8,4 Hz, 2H),
8,13 (s, 1H), 8,43 (s, 1H); ESI-MS (m/z) 254 (M)".

Buéc 3: 3-(4-aminophenyl)-N-(4-clophenyl)-N-metylpyrazin-2-amin

Diéu ché hop chit mong mudn bing phén tng ciia hop chit trung gian & budc 2
(203mg, 0,78mmol) v6i axit 4-aminophenylboic (280mg, 0,96mmol) bing cach sir dung
natri cacbonat (254mg, 2,39mmol) va [1,1’-bis(diphenylphosphino)feroxen]diclopaladi
(D) (59mg, 0,08mmol) trong dung dich cia DMSO va nudc (10mL, 4:1) theo quy trinh
duoc mo ta trong bude 1 cho hop chét trung gian 1 tao ra 143mg hop chit mong mudn;
"H NMR (300 MHz, DMSO-dy) & 3,22 (s, 3H), 5,40 (br s, 2H), 6,43 (d, J = 8,1 Hz, 2H),
6,70 (d, J = 8,4 Hz, 2H), 7,10 (d, J = 8,7 Hz, 2H), 7,40 (d, J = 8,4 Hz, 2H), 8,23 (s, 1H),
8,38 (s, 1H); APCI-MS (m/z) 311 (M+H)". -

Hop chit trung gian 51

3-(4-aminophenyl)-N-benzyl-N-metylpyrazin-2-amin

N
(N

Buéc 1: N-benzyl-3-clopyrazin-2-amin
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N

B6 sung trietylamin (1,4mL, 10,07mmol) vao dung dich dugc khudy chira 2,3-
diclopyrazin (1,0g, 6,71mmol) va benzyl amin (880uL, 8,05mmol) trong 1,4-dioxan
(20mL) va gia nhiét hdn hop nay qua dém & 100°C. Lam lanh hdn hop phan tmg dén
nhiét 6 phong pha lodng bang etyl axetat (50mL). Rira dich chiét hiru cd bang HCI IN
(50mL) sau d6 bang nudc mubi (30mL). C6 16p hiru co trong diéu kién 4p sudt giam va
tinh ché phan cén thu duoc bing sic ky cot silica gel tao ra 613mg hop chit mong mubn;
'H NMR (300 MHz, DMSO-d) & 4,57 (d, J = 6,3 Hz, 2H), 7,19-7,31 (m, 5H), 7,55 (s,
1H), 7,65-7,72 (m, 1H), 7,96 (s, 1H); APCI-MS (m/z) 220 (M+H)".

Budc 2: N-benzyl-3-clo-N-metylpyrazin-2-amin

N

g

Piéu ché hop chit mong mudn bing phan tng giita hop chat trung gian & budc 1
(599mg, 2,72mmol) véi metyl iodua (205pL, 3,27mmol) ¢c6 mit natri hydrua (60% khdi
luong/khdi lugng, 130mg, 3,27mmol) theo quy trinh duge md ta trong budce 2 cho hop
chit trung gian 50 tao ra 573mg hop chit mong mudn; "H NMR (300 MHz, DMSO-d;) &
3,92 (s, 3H), 4,66 (s, 2H), 7,25-7,38 (m, 5H), 7,91 (s, 1H), 8,21 (s, 1H); APCI-MS (m/z)
234 (M+H)".

Buéce 3: 3-(4-aminophenyl)-N-benzyl-N-metylpyrazin-2-amin

Diéu ché hop chit mong mudn biang phan tng ciia hop chét trung gian & busc 2
(333mg, 1,42mmol) v6i pinacol este clia axit 4-aminophenylboic (498mg, 1,71mmol)
bang cach st dung natri cacbonat (452mg, 4,27mmol) va [1,1’-
bis(diphenylphosphino)feroxen]diclopaladi (II) (52mg, 0,07mmol) trong dung dich cta
DMSO va nuée (10mL, 3:1) theo quy trinh dugc mé ta trong budce 1 cho hop chét trung
gian 1 tao ra 270mg hop chit mong mudn; '"H NMR (300 MHz, DMSO-d) & 2,59 (s,
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3H), 4,38 (s, 2H), 5,41 (s, 2H), 6,60 (d, J = 8,4 Hz, 2H), 7,10 (d, J = 7,2 Hz, 2H), 7,22-
7.28 (m, 3H), 7,53 (d,J = 8,1 Hz, 2H), 7,96 (s, 1H), 8,03 (s, 1H).

Hop chét trung gian 52

3-(4-aminophenyl)-N-benzylpyrazin-2-amin

e ™

NH

NS

LN
Diéu ché hop chit mong mudn bing phan Gmg cta N-benzyl-3-clopyrazin-2-amin
(buéc 1 cho hop chét trung gian 51) (203mg, 0,92mmol) véi pinacol este clia axit 4-
aminophenylboic (323mg, 1,10mmol) bing cach st dung natri cacbonat (294mg,
2,77mmol) va [1,1’-bis(diphenylphosphino)feroxen]diclopaladi (II) (66mg, 0,09mmol)
trong dung dich cia DMSO va nuéc (8,0mL, 3:1) theo quy trinh dugc m6 ta trong bude 1
cho hop chét trung gian 1 tao ra 152mg hop chit mong mudn; 'H NMR (300 MHz,
DMSO-dg) 6 4,51 (d, J = 6,0 Hz, 2H), 5,46 (br s, 2H), 6,67 (d, J = 8,1 Hz, 2H), 6,74-6,78
(m, 1H), 7,16-7,20 (m, 1H), 7,28-7,32 (m, 4H), 7,40 (d, J = 8,4 Hz, 2H), 7,73 (s, 1H),

7,79 (s, 1H); ESI-MS (m/z) 277 (M+H)".

Hop chét trung gian 53

3-(4-aminophenyl)-N-(1-phenyletyl)pyrazin-2-amin

EPNH NH
N

(N

Buéc 1: 3-clo-N-(1-phenyletyl)pyrazin-2-amin

%,

Cl

Diéu ché hop chit mong mudn bing phan tmg cia 23-diclopyrazin (2,3g,
15,4mmol) véi  DL-1-phenyletanamin  (2,16mL, 17,0mmol) st dung N,N-
diisopropyletylamin (7,9mL, 46mmol) trong 1,4-dioxan (40mL) theo quy trinh dugc méo
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ta trong budc 1 cho hop chat trung gian 51 tao ra 353mg hop chit mong mubn; '"H NMR
(300 MHz, DMSO-dy) 6 1,53 (d, J= 6,9 Hz, 3H), 5,19-5,23 (m, 1H), 7,17-7,32 (m, 3H),
7,39 (d, J= 7,5 Hz, 2H), 7,53 (s, 1H), 7,94 (s, 1H), 8,56 (s, 1H).

Buéc 2: 3-(4-aminophenyl)-N-(1-phenyletyl)pyrazin-2-amin

Diéu ché hop chit mong mubn bing phan tmg gitra hop chét trung gian & bude 1
(206mg, 0,88mmol) v6i pinacol este cia axit 4-aminophenylboic (308mg, 1,06mmol)
bing cach  sir dung natri  cacbonat (280mg, 2,64mmol) va [1,1’-
bis(diphenylphosphino)feroxen]diclopaladi (II) (63mg, 0,08mmol) trong dung dich cua
DMSO va nude (10mL, 4:1) theo quy trinh dugc mé ta trong budce 1 cho hop chét trung
gian 1 tao ra 105mg hop chit mong mubn; "H NMR (300 MHz, DMSO-d;) & 1,44 (d, J =
5,4 Hz, 3H), 5,11-5,12 (m, 1H), 5,55 (s, 2H), 6,06-6,10 (m, 1H), 6,67 (d, /= 7,8 Hz, 2H),
7,19-7,41 (m, 6H), 7,72 (s, 1H), 7,77 (s, 1H).

Hop chét trung gian 54

(R)-3-(4-aminophenyl)-N-(1-phenyletyl)pyrazin-2-amin

N
@
“NH NH
NA\(Q
L_N

Budce 1: (R)-3-clo-N-(1-phenyletyl)pyrazin-2-amin

N

NH

Cl

Diéu ché hop chit mong mudn bing phin tng cia 2,3-diclopyrazin (503mg,
3,37mmol) véi (R)-(+)-a-metylbenzylamin (430puL, 3,37mmol) sir dung kali cacbonat
(1,4g, 10,lmmol) trong DMF (10mL) theo quy trinh dugc mo ta trong budc 1 cho hop
chit trung gian 51 tao ra 243mg hop chit mong mudn; "H NMR (300 MHz, DMSO-d;) &
1,53 (d, J = 6,9 Hz, 3H), 5,17-5,23 (m, 1H), 7,17-7,32 (m, 4H), 7,39 (d, J = 7,2 Hz, 2H),
7,53 (s, 1H), 7,94 (s, 1H); APCI-MS (m/z) 234 (M+H)".

Buéc 2: (R)-3-(4-aminophenyl)-N-(1-phenyletyl)pyrazin-2-amin
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Didu ché hop chit mong mudn bing phan tng gilta hop chét trung gian & buéc 1
(232mg, 0,99mmol) v6i pinacol este cla axit 4-aminophenylboic (435mg, 1,49mmol)
bing cach st dung natri cacbonat (370mg, 3,49mmol) va [1,1’-
bis(diphenylphosphino)feroxen]diclopaladi (II) (71mg, 0,09mmol) trong dung dich cua
DMSO va nude (10mL, 4:1) theo quy trinh duge mé ta trong bude 1 cho hop chét trung
gian 1 tao ra 210mg hop chit mong mudn; "H NMR (300 MHz, DMSO-ds) § 1,45 (d, J =
6,6 Hz, 3H), 5,12-5,18 (m, 1H), 5,46 (s, 2H), 6,09 (d, J = 6,9 Hz, 1H), 6,67 (d, J = 8,1
Hz, 2H), 7,18 (d, J = 7,2 Hz, 1H), 7,28 (t, J = 7,2 Hz, 2H), 7,34-7,44 (m, 4H), 7,72 (s,
1H), 7,77 (s, 1H); APCI-MS (m/z) 291 (M+H)".

Hop chat trung gian 55

(R)-3-(4-aminophenyl)-N-metyl-N-(1-phenyletyl)pyrazin-2-amin

9\1’ NH,
N@
LN

Budc 1: (R)-3-clo-N-metyl-N-(1-phenyletyl)pyrazin-2-amin

W -

N C
|

2N

Pidu ché hop chit mong mudn bing phan Ung cta (R)-3-clo-N-(1-
phenyletyl)pyrazin-2-amin (budc 1 cho hop chét trung gian 54) (503mg, 2,15mmol) véi
metyl iodua (180pL, 2,79mmol) c6 mit natri hydrua (60% khdi lwong/khdi lugng,
103mg, 2,58mmol) trong DMF (10mL) theo quy trinh dugc mo ta trong budc 2 cho hop
chét trung gian 50 tao ra 323mg hop chit mong mudn; "H NMR (300 MHz, DMSO-dg) &
1,56 (d, J = 6,9 Hz, 3H), 2,66 (s, 3H), 5,40-5,44 (m, 1H), 7,30-7,36 (m, 5H), 7,93 (s, 1H),
8,31 (s, 1H); ESI-MS (m/z) 248 (M+H)".

Budc 2: (R)-3-(4-aminophenyl)-N-metyl-N-(1-phenyletyl)pyrazin-2-amin

Diéu ché hop chit mong mubn bing phan tng cta hop chét trung gian & budc 2
(302mg, 1,22mmol) véi pinacol este clia axit 4-aminophenylboic (530mg, 1,82mmol)

bing cach sit dung  natri cacbonat (388mg, 3,65mmol) va [1,1’-
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bis(diphenylphosphino)feroxen]diclopaladi (II) (44mg, 0,06mmol) trong dung dich cta
DMSO va nude (10mL, 3:1) theo quy trinh dugc mé ta trong bude 1 cho hop chit trung
gian 1 tao ra 183mg hop chit mong mudn; "H NMR (300 MHz, DMSO-d) & 1,42 (d, J =
6,9 Hz, 3H), 2,38 (s, 3H), 5,22-5,26 (m, 1H), 5,36 (s, 2H), 6,60 (d, J = 8,4 Hz, 2H), 7,12
(d, J=5,7 Hz, 2H), 7,19-7,28 (m, 3H), 7,48 (d, J = 8,4 Hz, 2H), 7,95 (s, 1H), 8,02 (s,
1H); APCI-MS (/%) 305 (M+H)".

Hop chét trung gian 56

(S)-3-(4-aminophenyl)-N-(1-phenyletyl)pyrazin-2-amin

N

AN
N

Budec 1: (S)-3-clo-N-(1-phenyletyl)pyrazin-2-amin

5

NH -

Diéu ché hop chit mong mudn bing phan tmg cia 2,3-diclopyrazin (2,0g,
13,4mmol) v6i (S)-(-)-a-metylbenzylamin (4,56mL, 20,13mmol) st dung kali cacbonat
(5,56g, 40,2mmol) trong DMF (30mL) theo quy trinh dugc md ta trong bude 1 cho hop
chit trung gian 51 tao ra 2,3 g san phim; 'H NMR (300 MHz, DMSO-d;) & 1,53 (d, J =
6,9 Hz, 3H), 5,16-5,23 (m, 1H), 7,17-7,32 (m, 4H), 7,39 (d, J = 7,5 Hz, 2H), 7,53 (s, 1H),
7,94 (s, 1H); APCI-MS (m/z) 234 (M+H)".

Buéc 2: (S)-3-(4-aminophenyl)-N-(1-phenyletyl)pyrazin-2-amin

Diéu ché hop chit mong mudn bing phan tng giita hop chét trung gian & budc 1
(250mg, 1,07mmol) véi pinacol este cua axit 4-aminophenylboic (374mg, 1,28mmol)
bing cach st dung natri cacbonat (340mg, 3,20mmol) va [1,1-
bis(diphenylphosphino)feroxen]diclopaladi (II) (38mg, 0,05mmol) trong dung dich cia
DMSO va nuée (10mL, 4:1) theo quy trinh dugc mo ta trong bude 1 cho hop chét trung
gian 1 tao ra 190mg hop chit mong mubn; '"H NMR (300 MHz, DMSO-dq) & 1,45 (d, J =
6,6 Hz, 3H), 5,12-5,16 (m, 1H), 5,45 (s, 2H), 6,12 (d, J = 6,9 Hz, 1H), 6,67 (d, J = 8,7
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Hz, 2H), 7,19 (d, J = 7,8 Hz, 1H), 7,28 (t, J = 8,7 Hz, 2H), 7,35-7,44 (m, 3H), 7,72 (s,
1H), 7,78 (s, 1H); APCI-MS (m/2) 291 (M+H)".
Hop chét trung gian 57

(S)-3-(4-aminophenyl)-N-metyl-N-(1-phenyletyl)pyrazin-2-amin

S[\N/ NH,
N@
/N

|

Budc 1: (S)-3-clo-N-metyl-N-(1-phenyletyl)pyrazin-2-amin

re

N

Cl

Piéu ché hop chit mong muén bing phan vng cua (S)-3-clo-N-(1-
phenyletyl)pyrazin-2-amin (budc 1 cho hop chit trung gian 56) (503mg, 2,15mmol) véi
metyl iodua (180pL, 2,79mmol) c6 mit natri hydrua (60% khdi luong/khdi lwong,
103mg, 2,58mmol) trong DMF (10mL) theo quy trinh dugc md ta trong budc 2 cho hgp
chét trung gian 50 tao ra 402mg hop chéf mong mudn; 'H NMR (300 MHz, DMSO-d;) &
1,53 (d, /= 6,9 Hz, 3H), 2,63 (s, 3H), 5,37-5,42 (m, 1H), 7,28-7,33 (m, 5H), 7,91 (s, 1H),
8,19 (s, 1H); APCI-MS (m/2) 248 (M+H)".

Budce 2: (S)f3-(4-aminophenyl)—N-mety1-N-(1-phenyletyl)pyrazin—2-amin

Diéu ché hop chit mong mudn bing phan tng ciia hop chit trung gian & budc 2
(302mg, 1,22mmol) véi pinacol este cia axit 4-aminophenylboic (425mg, 1,46mmol)
bing cach st dung natri cacbonat (388mg, 3,65mmol) va [1,1’-
bis(diphenylphosphino)feroxen]diclopaladi (II) (44mg, 0,06mmol) trong dung dich cta
DMSO va nuée (10mL, 3:1) theo quy trinh dwoc md ta trong budc 1 cho hgp chét trung
gian 1 tao ra 230mg hop chit mong mudn; "H NMR (300 MHz, DMSO-dy) & 1,42 (d, J =
6,9 Hz, 3H), 2,38 (s, 3H), 5,22-5,28 (m, 1H), 5,37 (s, 2H), 6,60 (d, J = 8,1 Hz, 2H), 7,12
(d, J = 6,9 Hz, 2H), 7,20-7,28 (m, 3H), 7,50 (d, J = 8,4 Hz, 2H), 7,95 (s, 1H), 8,02 (s,
1H); ESI-MS (m/z) 305 (M+H)".

Hop chat trung gian 58
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(S)-3-(4-aminophenyl)-N-(1-(4-clophenyl)etyl)pyrazin-2-amin
Cl

NH NH,

N
L_N
Budc 1: (S)-3-clo-N-(1-(4-clophenyl)etyl)pyrazin-2-amin

Cl

NH .

{;\T |
Diéu ché hop chit mong mudn bing phan tng cia 2,3-diclopyrazin (320mg,
2,15mmol) v&i (S)-i-(4-clophenyl)etanamjn (456uL, 3,22mmol) sir dung kali cacbonat
(890mg, 6,44mmol) trong DMF (10mL) theo quy trinh dugc mo ta trong budc 1 cho hop
chit trung gian 51 tao ra 243mg hop chit mong mudn; "H NMR (300 MHz, DMSO-d;) &
1,49 (d, /= 17,2 Hz, 3H), 5,13-5,17 (m, 1H), 7,32 (d, J= 8,7 Hz, 2H), 7,39 (d, /= 7,8 Hz,

2H), 7,52 (s, 1H), 7,91 (s, 1H), 8,54 (s, 1H); APCI-MS (m/z) 269 (M+H)".

Budce 2: (5)-3-(4-aminophenyl)-N-(1-(4-clophenyl)etyl)pyrazin-2-amin

Didu ché hop chit mong muén bing phan (mg gitta hop chit trung gian & bude 1
(253mg, 0,94mmo!) vdi pinacol este cua axit 4-aminophenylboic (330mg, 1,13mmol)
bing cach sir dung  nati cacbonat (300mg, 2,83mmol) va [1,1’-
bis(diphenylphosphine)feroxen]diclopaladi (II) (67mg, 0,09mmol) trong dung dich cua
DMSO va nudc (10mL, 4:1) theo quy trinh dugc mé ta trong budc 1 cho hop chét trung
gian 1 tao ra 162mg hop chit mong mudn; 'H NMR (300 MHz, DMSO-d) & 1,43 (d,J =
6,9 Hz, 3H), 5,08-5,12 (m, 1H), 5,45 (s, 2H), 6,24 (d, J = 6,9 Hz, 1H), 6,65 (d, /= 8,4
Hz, 2H), 7,18 (d, /= 7,8 Hz, 1H), 7,32 (d, /= 8,7 Hz, 2H), 7,43 (d, J = 8,7 Hz, 2H), 7,73
(d, J=17,5 Hz, 2H), 8,31 (s, 1H); APCI-MS (m/z) 325 (M+H)".

Hop chat trung gian 59

(S)-3-(4-aminophenyl)-N-(1-(3-clophenyl)etyl)pyrazin-2-amin
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CI\?
NH NH
N

(_N

Buéc 1: (S)-N-(1-(3-clophenyl)etyl)-3-(4-nitrophenyl)pyrazin-2-amin

NH NG,
N

(_N

Diéu ché hop chit mong mudn bang phan Gng ciia 2-clo-3-(4-nitrophenyl)pyrazin
(budc 1 cho hop chét trung gian 11) (101mg, 0,43mmol) véi (S)-1-(3-clophenyl)etanamin
hydroclorua (82mg, 0,43mmol) st dung xesi florua (268mg, 1,71mmol) trong DMSO
(6,0mL) theo quy trinh dugc mé ta trong budc 1 cho hop chét trung gian 51 tao ra 106mg
hop chit mong mubn; "H NMR (300 MHz, DMSO-d) & 1,45 (d, J = 6,6 Hz, 3H), 5,17-
5,21 (m, 1H), 6,95-6,99 (m, 1H), 7,23-7,35 (m, 3H), 7,45 (s, 1H), 7,88 (s, 1H), 8,02 (d, J
=9,6 Hz, 3H), 8,37 (d, J= 8,7 Hz, 2H).

Budce 2: (S)-3-(4—aminophenyl)—N—(1-(3-clophenyl)etyl)pyrazin—2Qamin

Piéu ché hop chit mong mudn bing phan tg khir hop chat trung gian & budc 1
(10img, 0,28mmol) st dung bot st (48mg, 0,85mmol) va amoni clorua (152mg,
2,85mmol) trong dung dich cua etanol va nugc (10mL, 5:1) theo quy trinh dugc md ta
trong budc 4 cho hop chét trung gian 9 tao ra 79mg hop chat mong mudn ; '"H NMR (300
MHz, DMSO-dy) ¢ 1,42 (d, J = 6,6 Hz, 3H), 5,08-5,12 (m, 1H), 5,44 (s, 2H), 6,28-6,33
(m, 1H), 6,65-7,69 (m, 2H), 7,21-7,32 (m, 3H), 7,41-7,45 (m, 3H), 7,74 (d, J = 7,8 Hz,
2H)

" Hop chat trung gian 60
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Buéec 1: (S)-3-clo-N-(1-(4-clophenyl)etyl)-N-metylpyrazin-2-amin

Cl
X

/
g C
@Nr [

Didu ché hop chit mong mubn bing phin tng cia (S)-3-clo-N-(1-(4-
clophenyl)etyl)pyrazin-2-amin (buéc 1 cho hop chét trung gian 51) (371mg, 1,38mmol)
v6i metyl iodua (130pL, 2,08mmol) cé mat natri hydrua (60% khéi lwong/khdi Iwong,
83mg, 2,08mmol) theo quy trinh dugc md ti trong budc 2 cho hop chét trung gian 50 tao
ra 352mg hop chit mong mudn; 'H NMR (300 MHz, DMSO-dy) & 1,54 (d, J = 6,9 Hz,

3H), 2,66 (s, 3H), 5,35-5,40 (m, 1H), 7,34 (d, J = 8,4 Hz, 2H), 7,40 (d, J = 8,4 Hz, 2H),
7,94 (s, 1H), 8,22 (s, 1H); APCI-MS (m/z) 283 (M+H)".

Buéc 2: (S)-3-(4-aminophenyl)-N-(1-(4-clophenyl)etyl)-N-metylpyrazin-2-amin

Diéu ché hop chit mong mudn bang phan Ging giita hop chét trung gian & budc 1
(341mg, 1,20mmol) vé&i pinacol este cia axit 4-aminophenylboic (422mg, 1,45mmol)
bing cach st dung natri cacbonat (38lmg, 3,60mmol) va [1,I’-
bis(diphenylphosphino)feroxen]diclopaladi (II) (43mg, 0,06mmol) trong DMSO (10mL)
theo quy trinh dugc mé ta trong budc 1 cho hop chét trung gian 1 tao ra 162mg hop chit
mong mubén '"H NMR (300 MHz, DMSO-dy) & 1,40 (d, J = 6,9 Hz, 3H), 2,36 (s, 3H),
5,25-5,28 (m, 1H), 5,36 (s, 2H), 6,58 (d, J= 7,8 Hz, 2H), 7,14 (d, J = 7,8 Hz, 2H), 7,32
(d, /=17,8 Hz, 2H), 7,46 (d, J = 7,8 Hz, 2H), 7,95 (s, 1H), 8,02 (s, 1H); APCI-MS (m/z)
338 (M+H)".

Hop chat trung gian 61

(S)-3-(4-aminophenyl)-N-(1-(2-clophenyl)etyl)pyrazin-2-amin

we
AN NH,

(N

Budc 1: (S)-N-(1-(2-clophenyl)etyl)-3-(4-nitrophenyl)pyrazin-2-amin
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Diéu ché hop chit mong mubn biang phan tmg cia 2-clo-3-(4-nitrophenyl)pyrazin
(buéc 1 cho hop chét trung gian 11) (202mg, 0,86mmol) véi (S)-1-(2-clophenyl)etanamin
hydroclorua (198mg, 1,03mmol) st dung xesi florua (390mg, 2,57mmol) trong DMSO
(8,0mL) theo quy trinh duge mé ta trong bude 1 cho hop chét trung gian 51 tao ra 219mg
hop chit mong mudn; 'H NMR (300 MHz, DMSO-dy) § 1,42 (d, J = 6,9 Hz, 3H), 5,42-
5,49 (m, 1H), 7,05 (d, J = 8,7 Hz, 1H), 7,19-7,26 (m, 1H), 7,38 (d, J = 8,4 Hz, 1H), 7,48
(d, J= 6,0 Hz, 1H), 7,87 (s, 1H), 7,97 (s, 1H), 8,03 (d, J = 8,7 Hz, 3H), 8,37 (d, J = 8,7
Hz, 2H).

Buéc 2: (S)-3-(4-aminophenyl)-N-(1-(2-clophenyl)etyl)pyrazin-2-amin

Diéu ché hop chit mong mudn biang phan tng khir hop chét trung gian & budc 1
(192mg, 0,54mmol) sir dung bot sit (90mg, 1,62mmol) va amoni clorua (290mg,
5,41mmol) trong dung dich cla etanol va nudc (10mL, 5:1) theo quy trinh duwgc mé ta
trong bu6c 4 cho hop chit trung gian 9 tao ra 140mg hop chit mong mudn; '"H NMR
(300 MHz, DMSO-dy) & 1,43 (d, J= 6,9 Hz, 3H), 5,37-5,45 (m, 1H), 5,47 (s, 2H), 6,33
(d, /=6,9 Hz, 1H), 6,68 (d, /= 8,4 Hz, 2H), 7,19-7,26 (m, 2H), 7,38 (d, J = 7,8 Hz, 2H),
7,46 (d, J= 8,4 Hz, 2H), 7,73 (d, J = 5,1 Hz, 2H); APCI-MS (m/z) 325 (M+H)",

Hop chét trung gian 62

(5)-3-(4-aminophenyl)-N-(1-(4-flo-2-metylphenyl)etyl)pyrazin-2-amin

F

/Ik NH,

“ONH
NS

L_N

Buéc 1: (S)-N-(1-(4-flo-2-metylphenyl)etyl)-3-(4-nitrophenyl)pyrazin-2-amin
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F

Lo

Diéu ché hop chit mong mubn bang phan tng clia 2-clo-3-(4-nitrophenyl)pyrazin
(buéc 1 cho hop chit trung gian 11) (203mg, 0,86mmol) véi (S)-1-(4-flo-2-
metylphenyl)etanamin hydroclorua (197mg, 1,03mmol) st dung xesi florua (523mg,
3,44mmol) trong DMSO (10mL) theo quy trinh dugc mo ta trong budc 1 cho hop chét
trung gian 51 tao ra 190mg hop chit mong mudn; 'H NMR (300 MHz, DMSO-dy) & 1,37
(d, J = 17,5 Hz, 3H), 2,42 (s, 3H), 5,26-5,30 (m, 1H), 6,88-6,95 (m, 3H), 7,38-7,45 (m,
1H), 7,85 (s, 1H), 7,95-8,01 (m, 3H), 8,36 (d, J = 8,7 Hz, 2H); ESI-MS (m/z) 353
(M+H)".

Buéce 2: (S)-3-(4-aminophenyl)-N-(1-(4-flo-2-metylphenyl)etyl)pyrazin-2-amin

Didu ché hop chit mong mudn bang phan ung khir Hop chit trung gian & budc 1
(181mg, 0,51mmol) sir dung bot sit (86mg, 1,54mmol) va amoni clorua (275mg,
5,14mmol) trong dung dich cua etanol va nuéc (10mL, 5:1) theo quy trinh dugc mé ta
trong budc 4 cho hop chit trung gian 9 tao ra 130mg hop chit mong mudn; 'H NMR
(300 MHz, DMSO-dy) & 1,37 (d, J= 6,6 Hz, 3H), 2,38 (s, 3H), 5,18-5,22 (m, 1H), 5,47
(s, 2H), 6,16 (d, J= 7,8 Hz, 1H), 6,64 (d, J = 8,4 Hz, 2H), 6,91-6,95 (m, 2H), 7,39 (d, J =
8,1 Hz, 3H), 7,69 (s, 1H), 7,75 (s, 1H); APCI-MS (m/z) 323 (M+H)".

Hop chét trung gian 63

(8)-3-(4-aminophenyl)-N-(1-(2,4-dimetylphenyl)etyl)pyrazin-2-amin

0

ANH NH,
N
(N

Bude 1: (S)-N-(1-(2,4-dimetylphenyl)etyl)-3-(4-nitrophenyl)pyrazin-2-amin
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o

N
(_N

Diéu ché hop chdt mong muébn bang phan tng ciia 2-clo-3-(4-nitrophenyl)pyrazin
(buéc 1 cho hop chdt trung gian 11) (203mg, 0,86mmol) véi (S)-1-(2,4-
dimetylphenyl)etanamin hydroclorua (176mg, 0,95mmol) st dung xesi florua (523mg,
3,44mmol) trong DMSO (8,0mL) theo quy trinh dugc mé ta trong budc 1 cho hop chét
trung gian 51 tao ra 216mg hop chit mong mudn; '"H NMR (300 MHz, DMSO-d) & 1,36
(d, /J=6,3 Hz, 3H), 2,19 (s, 3H), 2,36 (s, 3H), 5,26-5,30 (m, 1H), 6,82-6,92 (m, 3H), 7,26
(d, J =84 Hz, 1H), 7,84 (s, 1H), 7,96 (d, J = 8,7 Hz, 3H), 8,36 (d, J = 8,4 Hz, 2H);
APCI-MS (m/z) 349 (M+H)". |

Budce 2: (S)-3-(4-aminophenyl)-N-(1-(2,4-dimetylphenyl)etyl)pyrazin-2-amin

Diéu ché hop chit mong mubn bing phan tng khir Hop chét trung gian & budce 1
(209mg, 0,60mmol) sir dung bot sat (100mg, 1,80mmol) va amoni clorua (320mg,
5,99mmol) trong dung dich cua etanol va nudc (10mL, 5:1) theo quy trinh dugc moé ta
trong budc 4 cho hop chit trung gian 9 tao ra 140mg hop chit mong muén; 'H NMR
(300 MHz, DMSO-dg) 6 1,37 (d, J = 6,6 Hz, 3H), 2,19 (s, 3H), 2,33 (s, 3H), 5,20-5,24
(m, 1H), 5,56 (br s, 2H), 5,97-6,02 (m, 1H), 6,67 (d, J = 8,4 Hz, 2H), 6,92 (s, 2H), 7,23
(d, J=17,8 Hz, 1H), 7,38 (d, J = 8,1 Hz, 2H), 7,70 (s, 1H), 7,78 (s, 1H); APCI-MS (m/z)
319 (M+H)".

Hop chét trung gian 64

(8)-3-(4-aminophenyl)-N-(1-(2-clo-4-flophenyl)etyl)pyrazin-2-amin

| ~N
NH NH,
N@
N

i

Buée 1: (S)-N-(1-(2-clo-4-flophenyl)etyl)-3-(4-nitrophenyl)pyrazin-2-amin
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F

NS
(N

Diéu ché hop chit mong mubn bang phan g cia 2-clo-3-(4-nitrophenyl)pyrazin
(bu6c 1 cho hop chét trung gian 11) (203mg, 0,86mmol) véi (S)-1-(2-clo-4-
flophenyl)etanamin hydroclorua (217mg, 1,03mmol) st dung xesi florua (524mg,
3,44mmol) trong DMSO (8,0mL) theo quy trinh dugc md ta trong bude 1 cho hop chét
trung gian 51 tao ra 103mg hop chit mong muén. San phdm nay duoc sir dung cho budce
tiép theo ma khong cin mo ta dic diém.

Buéc 2: (S)-3-(4-aminophenyl)-N-(1-(2-clo-4-flophenyl)etyl)pyrazin-2-amin

Diéu ché hop chit mong mubn bing phan vmg khir hop chét trung gian & budc 1
(98mg, 0,26mmol) sit dung bot sit (44mg, 0,79mmol) va amoni clorua (140mg,
2,63mmol) trong dung dich cua etanol va nudc (10mL, 5:1) theo quy trinh dugc mé ta
trong budc 4 cho hop chét trung gian 9 tao ra 62mg hop chit mong muébn. San phdm nay
duoc sir dung cho bude tiép theo ma khéng cdn mé ta dic diém.

Hop chit trung gian 65

3-(4-aminophenyl)-N-(xyclohexylmetyl)pyrazin-2-amin

N v

NH
N
LN
Buéc 1: N-(xyclohexylmetyl)-3-(4-nitrophenyl)pyrazin-2-amin
’:[jNH NO2
oy
LN
Diéu ché hop chit mong mudn bang phan tmg ciia 2-clo-3-(4-nitrophenyl)pyrazin
(budc 1 cho hop chét trung gian 11) (203mg, 0,86mmol) véi xyclohexylmetanamin

(146mg, 1,29mmol) str dung xesi florua (392mg, 2,58mmol) trong DMSO (8,0mL) theo
quy trinh dugc mé ta trong bude 1 cho hop chit trung gian 51 tao ra 121mg hop chét
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mong mudn; '"H NMR (300 MHz, DMSO-dy) & 0,85-0,95 (m, 2H), 1,07-1,17 (m, 3H),
1,51-1,80 (m, 6H), 3,14 (t, J = 6,6 Hz, 2H), 6,64-6,68 (m, 1H), 7,84 (s, 1H), 7,90 (d, J =
8,7 Hz, 2H), 8,05 (s, 1H), 8,33 (d, J= 8,1 Hz, 2H); APCI-MS (m/z) 311 (M-H)".

Budc 2: 3-(4-aminophenyl)-N-(xyclohexylmetyl)pyrazin-2-amin

Diéu ché hop chit mong mudn bing phan tng khir hop chét trung gian & budc 1
(115mg, 0,37mmol) st dung bot sit (62mg, 1,10mmol) va amoni clorua (197mg,
3,68mmol) trong dung dich cia etanol va nuéc (12mL, 5:1) theo quy trinh dugc mod ta
trong budc 4 cho hop chét trung gian 9 tao ra 84mg hop chit mong mubn; 'H NMR (300
MHz, DMSO-d;) & 0,88-0,93 (m, 3H), 1,12-1,18 (m, 3H), 1,60-1,76 (m, 5H), 3,12 (t,J =
5,7 Hz, 2H), 5,42 (s, 2H), 6,02-6,06 (m, 1H), 6,64 (d, J = 8,4 Hz, 2H), 7,33 (d, J = 9,0
Hz, 2H), 7,69 (s, 1H), 7,82 (s, 1H); ESI-MS (m/z) 283 (M+H)".

Hop chit trung gian 66

(S)-3-(4-amino-3-flophenyl)-N-(1-(2-clophenyl)etyl)pyrazin-2-amin

Cl

N F
(_N

Budc 1: (S)-3-clo-N-(1-(2-clophenyl)etyl)pyrazin-2-amin

Pidu ché hop chit mong mudn bang phan tng cta 2,3-diclopyrazin (130mg,
0,87mmol) vai (S)-1-(2-clophenyl)etanamin hydroclorua (250mg, 1,31mmol) st dung
xesi florua (530mg, 3,48mmol) trong DMSO (8,0mL) theo quy trinh dugc mé ta trong
budc 1 cho hop chét trung gian 51 tao ra 159mg hop chit mong mudn; '"H NMR (300
MHz, DMSO-dg) & 1,51 (d, J = 6,9 Hz, 3H), 5,42-5,47 (m, 1H), 7,21-7,30 (m, 3H), 7,37-
7,42 (m, 2H), 7,48-7,56 (m, 2H), 7,92 (s, 1H).

Budc 2: (S)-3-(4-amino-3-flophenyl)-N-(1-(2-clophenyl)etyl)pyrazin-2-amin
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Diéu ché hop chit mong muébn bing phan tmg gitta hop chét trung gian & budc 1
(151mg, 0,56mmol) v&i pinacol este clia axit 4-amino-3-flophenylboic (160mg,
0,68mmol) bing cach st dung natri cacbonat (180mg, 1,69mmol) va [1,1’-
bis(diphenylphosphino)feroxen]diclopaladi (II) (46mg, 0,06mmol) trong dung dich cta
DMSO va nude (8,0mL, 3:1) theo quy trinh dugc mé ta trong budc 1 cho hop chét trung
gian 1 tao ra 159mg hop chét mong mudn; '"H NMR (300 MHz DMSO-dy) § 1,43 (d, J =
6,6 Hz, 3H), 3,94 (s, 1H), 5,38-5,42 (m, 1H), 5,51 (s, 2H), 6,60 (d, J= 6,6 Hz, 1H), 6,83-
6,91 (m, 1H), 7,19-7,25 (m, 2H), 7,36-7,41 (m, 2H), 7,46 (d, J = 5,7 Hz, 1H), 7,72-7,78
(m, 2H); ESI-MS (m/z) 343 (M+H)".

Hop chét trung gian 67

(S)-3-(4-amino-2-flophenyl)-N-(1-(2-clophenyl)etyl)pyrazin-2-amin

; Cl
N

"\:N F

Pidu ché hop chit mong mudn bing phan tng cta (S)-3-clo-N-(1-(2-
clophenyl)etyl)pyrazin-2-amin (budc 1 cho hop chét trung gian 66) (206mg, 0,77mmol)
vGi pinacol este cua axit 4-amino-2-flophenylboic (273mg, 1,15mmol) bang cach sir dung
natri cacbonat (244mg, 2,30mmol) va [1,1’-bis(diphenylphosphino)feroxen]diclopaladi
(1) (63mg, 0,08mmol) trong dung dich cia DMSO va nudc (10mL, 3:1) theo quy trinh
duge md ta trong bude 1 cho hop chit trung gian 1 tao ra 149mg hop chit mong mudn;
'H NMR (300 MHz DMSO-dy) & 1,37 (d, J = 6,9 Hz, 3H), 5,38-5,43 (m, 1H), 5,69 (s,
2H), 6,27 (d, J = 6,6 Hz, 1H), 6,39-6,51 (m, 2H), 7,09-7,23 (m, 3H), 7,35 (d, J = 6,0 Hz,
1H), 7,41-7,45 (m, 1H), 7,71 (s, 1H), 7,81 (s, 1H); ESI-MS (m/z) 343 (M+H)".

Hop chét trung gian 68

4-(3-(benzyloxy)pyrazin-2-yl)anilin

Eo NH,
NJ\/@

(_N

Budc 1: 2-(benzyloxy)-3-(4-nitrophenyl)pyrazin
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N o

0
N
LN
Diéu ché hop chit mong mubn bing phan tmg ctia 2-clo-3-(4-nitrophenyl)pyrazin
(buc 1 cho hop chét trung gian 11) (109mg, 0,46mmol) v6i rugu benzylic (72pL,
0,69mmol) sir dung xesi florua (280mg, 1,84mmol) trong DMSO (8,0mL) theo quy trinh
duoc mo ta trong budc 1 cho hop chit trung gian 51 tao ra 96mg hop chit mong mubn;
'"H NMR (300 MHz, DMSO-dq) & 5,52 (s, 2H), 7,36-7,40 (m, 3H), 7,45-7,49 (m, 2H),
8,31-8,35 (m, 5H), 8,44 (s, 1H); APCI-MS (m/z) 308 (M+H)".
Budc 2: 4-(3-(benzyloxy)pyrazin-2-yl)anilin
Diéu ché hop chit mong mudn bang phan tmg khir hop chét trung gian & budc 1
(89mg, 0,29mmol) st dung bot sét (49mg, 0,87mmol) va amoni clorua (155mg,
2,89mmol) trong dung dich cua etanol va nuéc (12mL, 5:1) theo quy trinh dugc mé ta
trong budc 4 cho hop chit trung gian 9 tao ra 72mg hop chit mong mubn; 'H NMR (300
MHz, DMSO-d;) & 5,46 (s, 2H), 5,53 (s, 2H), 6,58 (d, J = 8,1 Hz, 2H), 7,36-7,41 (m,
3H), 7,43-7,48 (m, ZH), 7,85 (d, J = 8,4 Hz, 2H), 8,01 (s, 1H), 8,20 (s, 1H); APCI-MS
(m/z) 278 (M+H)".
Hop chét trung gian 69

4-(3-(1-phenyletoxy)pyrazin-2-yl)anilin

?EYO N H.z

N
LN

Buéc 1: 2-(4-nitrophenyl)-3-(1-phenyletoxy)pyrazin

0 e

N
LN
Diéu ché hop chit mong mudn bing phan tmg cia 2-clo-3-(4-nitrophenyl)pyrazin
(bu6c 1 cho hop chét trung gian 11) (203mg, 0,86mmol) véi 1-phenyletanol (156pL,
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1,29mmol) sir dung xesi florua (392mg, 2,58mmol) trong DMSO (10mL) theo quy trinh
duoc md ta trong budce 1 cho hop chit trung gian 51 tao ra 196mg hop chit mong mudn;
"H NMR (300 MHz, DMSO-d;) & 1,64 (d, J = 6,3 Hz, 3H), 6,28-6,32 (m, 1H), 7,26-7,34
(m, 3H), 7,42 (d, J = 6,9 Hz, 2H), 8,24 (s, 1H), 8,35 (s, 5SH); APCI-MS (m/z) 322
(M+H)".

Budc 2: 4-(3-(1-phenyletoxy)pyrazin-2-yl)anilin

Didu ché hop chit mong mudn bing phan tmg khir Hop chét trung gian & bude 1
(189mg, 0,59mmol) st dung bot sit (99mg, 1,76mmol) va amoni clorua (315mg,
5,88mmol) trong dung dich cia etanol va nuéc (10mL, 5:1) theo quy trinh dugc mo ta
trong budc 4 cho hop chit trung gian 9 tao ra 141mg hop chit mong muén; 'H NMR
(300 MHz, DMSO-dy) & 1,63 (d, J = 6,3 Hz, 3H), 5,67 (br s, 2H), 6,25 (d, J = 6,3 Hz,
1H), 6,64 (d, J = 8,7 Hz, 2H), 7,24-7,43 (m, 5H), 7,92 (d, J = 8,4 Hz, 3H), 8,14 (s, 1H);
APCI-MS (m/z) 292 (M+H)".

Hop chét trung gian 70

4-(3-((2-clo-4-flobenzyl)oxy)pyrazin-2-yl)anilin

A
cI Y

o NH,
LT
N :

Budc 1: 2-((2-clo-4-flobenzyl)oxy)-3-(4-nitrophenyl)pyrazin

F

CI/(? ‘
o : NO,
N A

LN
N

Diéu ché hop chit mong mudn bang phan tmg clia 2-clo-3-(4-nitrophenyl)pyrazin
(bu6e 1 cho hop chét trung gian 11) (203mg, 0,86mmol) véi rugu 2-clo-4-flobenzylic
(152pL, 0,94mmol) st dung xesi florua (261mg, 1,72mmol) trong DMSO (10mL) theo
quy trinh dugc mo ta trong budc 1 cho hgp chét trung gian 51 tao ra 261mg hop chit
mong mubn; "H NMR (300 MHZ, DMSO-dg) 6 5,56 (s, 2H), 7,25-7,29 (m, 1H), 7,53 (d, J
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= 9,3 Hz, 1H), 7,62-7,68 (m, 1H), §,28-8,37 (m, SH), 8,46 (s, 1H); APCI-MS (m/z) 360
(M+H)".

Budce 2: 4-(3-((2-clo-4-flobenzyl)oxy)pyrazin-2-yl)anilin

Diédu ché hop chit mong mudn bang phan tmg khir hgp chét trung gian & budc 1
(249mg, 0,69mmol) st dung bot sit (116mg, 2,08mmol) va amoni clorua (370mg,
6,92mmol) trong dung dich cia etanol va nude (10mL, 5:1) theo quy trinh dwgc md ta
trong budc 4 cho hop chit trung gian 9 tao ra 120mg hop chit mong muén; '"H NMR
(300 MHz, DMSO-dy) 6 5,49 (s, 2H), 5,58 (br s, 2H), 6,58 (d, /= 8,1 Hz, 2H), 7,25-7,29
(m, 1H), 7,56 (d, /= 8,7 Hz, 1H), 7,64 (t,J = 8,1 Hz, 1H), 7,82 (d, /= 8,1 Hz, 2H), 8,03
(s, 1H), 8,23 (s, 1H); APCI-MS (m/z) 330 (M+H)".

Hop chét trung gian 71

(R)-4-(3-(1-phenyletoxy)pyrazin-2-yl)anilin

N NH»
NJ\/@
(N

Buéce 1: (R)-2-(4-nitrophenyl)-3-(1-phenyletoxy)pyrazin

F?o NO,
Diéu ché hop chit mong mudn bing phan tmg cia 2-clo-3-(4-nitrophenyl)pyrazin
(budc 1 cho hop chit trung gian 11) (203mg, 0,86mmol) véi (R)-1-phenyletanol (109uL,
0,95mmol) st dung xesi florua (326mg, 2,15mmol) trong DMSO (8,0mL) theo quy trinh
dwoc md ta trong budc 1 cho hop chit trung gian 51 tao ra 211mg hop chit mong muén;
'H NMR (300 MHz, DMSO-ds) & 1,64 (d, J = 6,3 Hz, 3H), 6,29 (d, J = 6,3 Hz, 1H),
7,23-7,36 (m, 3H), 7,42 (d, J= 6,9 Hz, 2H), 8,24 (s, 1H), 8,35 (s, 5H).

Buéc 2: (R)-4-(3-(1-phenyletoxy)pyrazin-2-yl)anilin

Piéu ché hop chit mong mudn bang phan tng khir hop chat trung gian & bude 1
(204mg, 0,70mmol) sir dung bot sit (118mg, 2,10mmol) va amoni clorua (374mg,
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70,0mmol) trong dung dich cua etanol va nuée (10mL, 5:1) theo quy trinh dugec mé ta
trong budc 4 cho hop chét trung gian 9 tao ra 142mg hop chit mong muébn; '"H NMR
(300 MHz, DMSO-dy) & 1,64 (d, J= 6,3 Hz, 3H), 5,56 (br s, 2H), 6,25 (d, J = 6,9 Hz,
1H), 6,63 (d, J= 8,4 Hz, 2H), 7,24-7,44 (m, 5H), 7,89-7,93 (m, 3H), 8,14 (s, 1H); APCI-
MS (m/z) 292 (M+H)".

Hop chat trung gian 72

(S)-4-(3-(1-phenyletoxy)pyrazin-2-yl)anilin

© o

N
(N

Budc 1: (S)-2-(4-nitrophenyl)-3-(1-phenyletoxy)pyrazin

° -

N
LN

Diéu ché hop chit mong mudn bang phan tmg ctia 2-clo-3-(4-nitrophenyl)pyrazin
(budc 1 cho hop chét trung gian 11) (203mg, 0,86mmol) véi (S)-1-phenyletanol (114uL,
0,91mmol) st dung xesi florua (325mg, 2,15mmol) trong DMSO (8,0mL) theo quy trinh
duoc mo ta trong bude 1 cho hop chét trung gian 51 tao ra 130mg hop chit mong muén;
'H NMR (300 MHz, DMSO-d;) 8 1,66 (d, J = 6,3 Hz, 3H), 6,29-6,33 (m, 1H), 7,28 (d, J
= 6,9 Hz, 1H), 7,35 (t, J = 6,9 Hz, 2H), 7,44 (d, J = 7,2 Hz, 2H), 8,26 (s, 1H), 8,37 (s,
5H); APCI-MS (m/z) 322 (M+H)".

Budc 2: (S)-4-(3-(1-phenyletoxy)pyrazin-2-yl)anilin

r

Diéu ché hop chit mong mudn bang phan tng khitr hop chat trung gian & buédce 1
(120mg, 0,41mmol) st dung bot sit (69mg, 1,23mmol) va amoni clorua (220mg,
4,11mmol) trong dung dich cia etanol va nudc (10mL, 5:1) theo quy trinh duoc mo ta
trong budc 4 cho hop chit trung gian 9 tao ra 87mg hop chit mong mudn; "H NMR (300
MHz, DMSO-dy) 8 1,63 (d, /= 6,3 Hz, 3H), 5,56 (s, 2H), 6,23-6,27 (m, 1H), 6,63 (d, J =
9,0 Hz, 2H), 7,26 (d, J = 6,9 Hz, 1H), 7,34 (t, /= 7,2 Hz, 2H), 7,42 (d, J = 7,2 Hz, 2H),
7,89-7,93 (m, 3H), 8,14 (s, 1H); APCI-MS (m/z) 292 (M+H)".
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Hop chét trung gian 73

4-(3-(1-(2-xyclopropylphenyl)etoxy)pyrazin-2-yl)anilin

VEP)O\(ONHZ

N
(N

Budce 1: 2-(1-(2-xyclopropylphenyl)etoxy)-3-(4-nitrophenyl)pyrazin

Y%)/\DJC)\(<),N02
N
(_N

Diéu ché hop chit mong mubn bing phan tmg cia 2-clo-3-(4-nitrophenyl)pyrazin
(bu6c 1 cho hop «chit trung gian 11) (400mg, 1,69mmol) vé&i 1-(2-
xyclopropylphenyl)etanol (275mg, 1,69mmol) st dung xesi florua (770mg, 5,07mmol)
trong DMSO (15mL) theo quy trinh duoc md ta trong budce 1 cho hop chét trung gian 51
tao ra 260mg hop chit mong mudn; 'H NMR (300 MHz, DMSO-d;) & 0,59-0,63 (m, 1H),
0,73-0,77 (m, 1H), 0,89-0,94 (m, 2H), 1,67 (d, J = 6,3 Hz, 3H), 2,09-2,13 (m, IH), 6,76-
6,81 (m, 1H), 7,00-7,03 (m, 1H), 7,11-7,15 (m, 2H), 7,31-7,35 (m, 1H), 8,22 (s, 1H),
8,33-8,37 (m, 5H); APCI-MS (m/2) 362 (M+H)".

Buéc 2: 4-(3-(1-(2-xyclopropylphenyl)etoxy)pyrazin-2-yl)anilin

Diéu ché hop chit mong mubn bing phan Gng khir hop chat trung gian & budce 1
(200mg, 0,55mmol) st dung bdt sit (92mg, 1,65mmol) va amoni clorua (296mg,
5,53mmol) trong dung dich cua etanol va nudc (18mL, 5:1) theo quy trinh dugc md ta
trong bude 4 cho hop chét trung gian 9 tao ra 140mg hop chit mong mubn; 'H NMR
(300 MHz, DMSO-dg) & 0,60-0,64 (m, 1H), 0,74-0,78 (m, 1H), 0,90-0,95 (m, 2H), 1,64
(d, J= 6,3 Hz, 3H), 2,11-2,15 (m, 1H), 5,55 (s, 2H), 6,64 (d, J = 8,7 Hz, 2H), 6,72-6,76
(m, 1H), 7,01-7,05 (m, 1H), 7,11-7,17 (m, 2H), 7,34-7,38 (m, 1H), 7,89-7,96 (m, 3H),
8,12 (s, 1H); APCI-MS (m/z) 332 (M+H)".

Hop chét trung gian 74

4-(3-(1-phenylxyclopropoxy)pyrazin-2-yl)anilin
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N
(_N

Budc 1: 2-(4-nitrophenyl)-3-(1-phenylxyclopropoxy)pyrazin

5\)0 NO,
Diéu ché hop chit mong mudn bang phan tng cia 2-clo-3-(4-nitrophenyl)pyrazin
(buéc 1 cho hop chit trung gian 11) (151mg, 0,64mmol) v6i 1-phenylxyclopropanol
(129mg, 0,96mmol) sir dung xesi florua (389mg, 2,56mmol) trong DMSO (10mL) theo
quy trinh dugc mé ta trong bude 1 cho hop chét trung gian 51 tao ra 76mg hop chét
mong mudn; '"H NMR (300 MHz, DMSO-d¢) & 1,39-1,43 (m, 2H), 1,49-1,53 (m, 2H),
7,20-7,28 (m, SH), 8,21 (s, 1H), 8,30-8,41 (m, 5H).

Buéc 2: 4-(3-(1-phenylxyclopropoxy)pyrazin-2-yl)anilin

Diéu ché hop chit mong mudn bing phan tng khir Hop chit trung gian & budc 1
(72mg, 0,22mmol) st dung bot sit (36mg, 0,64mmol) va amoni clorua (116mg,
2,16mmol) trong dung dich cua etanol va nudc (10mL, 5:1) theo quy trinh dugc mo ta
trong budc 4 cho hop chat trung gian 9 tao ra 65mg hop chit mong mudn. San phdm nay
duogc st dung cho budc tiép theo ma khéng cin mé ta dic diém.

Hop chét trung gian 75

(R)-4-(3-(1-(2-clophenyl)etoxy)pyrazin-2-yl)anilin

Cl

NH

\\‘\o /‘ | N1
X

N
(_N

Buéc 1: (R)-2-(1-(2-clophenyl)etoxy)-3-(4-nitrophenyl)pyrazin
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Diéu ché hop chit mong mudn bing phan tmg cta 2-clo-3-(4-nitrophenyl)pyrazin
(bu6c 1 cho hop chét trung gian 11) (300mg, 1,27mmol) véi (R)-1-(2-clophenyl)etanol
(209mg, 1,33mmol) st dung xesi florua (580mg, 3,82mmol) trong DMSO (10mL) theo
quy trinh dugc mé ta trong bude 1 cho hgp chit trung gian 51 tao ra 374mg hop chit
mong mubn; '"H NMR (300 MHz, DMSO-dg) & 1,66 (d, J = 6,3 Hz, 3H), 6,50-6,54 (m,
1H), 7,29-7,36 (m, 3H), 7,44-7,49 (m, 2H), 8,25 (s, 1H), 8,38 (s, 4H).

Budc 2: (R)-4-(3-(1-(2-clophenyl)etoxy)pyrazin-2-yl)anilin

Diu ché hop chit mong mubn bing phan wng khir Hop chét trung gian & budc 1
(366mg, 1,03mmol) st dung bot sat (172mg, 3,08mmol) va amoni clorua (550mg,
10,28mmol) trong dung dich cta etanol va nudc (25mL, 5:1) theo quy trinh dwgc mo ta
trong budc 4 cho hop chit trung gian 9 tao ra 230mg hop chit mong mubn; '"H NMR
(300 MHz, DMSO-dg) 6 1,64 (d, J = 6,3 Hz, 3H), 5,58 (s, 2H), 6,45-6,50 (m, 1H), 6,64
(d, J = 8,7 Hz, 2H), 7,29-7,32 (m, 2H), 7,43-7,47 (m, 2H), 7,90-7,95 (m, 3H), 8,15 (s,
1H).

Hop chét trung gian 76

(8)-4-(3-(1-(2-clophenyl)etoxy)pyrazin-2-yl)anilin

Cl

N
(N

“Budce 1: (S)-2-(1-(2-clophenyl)etoxy)-3-(4-nitrophenyl)pyrazin

I’ %
RN NO,
L
L_N
Diéu ché hop chit mong mubn bing phan tmg cia 2-clo-3-(4-nitrophenyl)pyrazin

(bude 1 cho hop chit trung gian 11) (300mg, 1,27mmol) véi (S)-1-(2-clophenyl)etanol
(209mg, 1,33mmol) st dung xesi florua (580mg, 3,82mmol) trong DMSO (10mL) theo
quy trinh dugc moé ta trong budc 1 cho hop chat trung gian 51 tao ra 398mg hop chat
mong mudn; "H NMR (300 MHz, DMSO-d) & 1,66 (d, J = 6,3 Hz, 3H), 6,50-6,54 (m,
1H), 7,30-7,34 (m, 2H), 7,43-7,47 (m, 2H), 8,25 (s, 1H), 8,38 (s, SH).
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Budce 2: (S)-4-(3-(1-(2-clophenyl)etoxy)pyrazin-2-yl)anilin

Diéu ché hop chit mong mudn bing phan tng khir hop chét trung gian & budc 1
(392mg, 1,10mmol) st dung bot sit (185mg, 3,30mmol) va amoni clorua (589mg,
11,01mmol) trong dung dich cua etanol va nuéc (10mL, 5:1) theo quy trinh dugc mo ta
trong budc 4 cho hop chit trung gian 9 tao ra 246mg hop chit mong mudn; 'H NMR
(300 MHz, DMSO-dy) 6 1,64 (d, J = 6,3 Hz, 3H), 5,57 (s, 2H), 6,44-6,48 (m, 1H), 6,64
(d, J = 8,4 Hz, 2H), 7,28-7,32 (m, 2H), 7,42-7,46 (m, 2H), 7,89-7,95 (m, 3H), 8,14 (s,
1H).

Hop chét trung gian 77

4-(3-(2-clophenoxy)pyrazin-2-yl)anilin

a
o A~ NH2

NS

(N

Budc 1: 2-(2-clophenoxy)-3-(4-nitrophenyl)pyrazin

@ECI
o NO,

Diéu ché hop chit mong mubn bang phan tng ciia 2-clo-3-(4-nitrophenyl)pyrazin
(buéc 1 cho hop chét trung gian 11) (200mg, 0,85mmol) véi 2-clophenol (131mg,
1,02mmol) st dung xesi cacbonat (415mg, 1,27mmol) trong DMSO (5,0mL) theo quy
trinh duge mo ta trong bude 1 cho hop chét trung gian 51 tao ra 151mg hop chit mong
mubn; "H NMR (300 MHz, DMSO-d;) & 7,34-7,40 (m, 1H), 7,45-7,52 (m, 2H), 7,63 (d, J
=17,2 Hz, 1H), 8,26 (s, 1H), 8,41 (s, 4H), 8,60 (s, 1H).

Budéce 2: 4-(3-(2-clophenoxy)pyrazin-2-yl)anilin

Piéu ché hop chit mong mudn bing phan tmg khir hop chit trung gian & budc 1
(151mg, 0,46mmol) st dung bot sit (129mg, 2,30mmol) va amoni clorua (247mg,
4,61mmol) trong dung dich cia etanol va nudc (18mL, 5:1) theo quy trinh dugc mé ta
trong budc 4 cho hop chét trung gian 9 tao ra 89mg hop chit mong mudn; "H NMR (300
MHz, DMSO-dy) & 5,62 (s, 2H), 6,66 (d, J = 8,1 Hz, 2H), 7,29-7,33 (m, 1H), 7,39-7,43
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(m, 2H), 7,61 (d, J = 8,1 Hz, 1H), 7,90-7,97 (m, 3H), 8,35 (s, 1H); APCI-MS (m/z) 298
(M+H)".

Hop chat trung gian 78

(R)-4-(3-(1-(2-clo-4-metylphenyl)etoxy)pyrazin-2-yl)anilin

i Cl
W0 NH;
N

X
(_N

Budc 1: (R)-2-(1-(2-clo-4-metylphenyl)etoxy)-3-(4-nitrophenyl)pyrazin

?\E:L@NOZ
NS
LUN

Piéu ché hop chit mong mudn bang phin tng cla 2-clo-3-(4-nitrophenyl)pyrazin
(buéc 1 cho hop chit trung gian 11) (203mg, 0,86mmol) vé&i (R)-1-(2-clo-4-
metylphenyl)etanol (147mg, 0,86mmol) st dung xesi florua (392mg, 2,58mmol) trong
DMSO (8,0mL) theo quy trinh dugc md ta trong buéce 1 cho hop chét trung gian 51 tao ra
161mg hop chit mong muébn; "H NMR (300 MHz, DMSO-ds) § 1,64 (d, J = 6,3 Hz, 3H),
2,26 (s, 3H), 6,46-6,50 (m, 1H), 7,12-7,16 (m, 1H), 7,28-7,34 (m, 2H), 8,24 (s, 1H), 8,37
(s, 5H); APCI-MS (m/z) 370 (M+H)".

Budc 2: (R)-4-(3-(1-(2-clo-4-metylphenyl)etoxy)pyrazin-2-yl)anilin

Diéu ché hop chit mong mudn bing phan ung khir hop chét trung gian & buéc 1
(188mg, 0,51mmol) st dung bot sit (85mg, 1,52mmol) va amoni clorua (272mg,
5,08mmol) trong dung dich ciia etanol va nude (12mL, 5:1) theo quy trinh dugc mo ta
trong budc 4 cho hop chit trung gian 9 tao ra 140mg hop chit mong mudn; "H NMR
(300 MHz, DMSO-dy) & 1,61 (d, J = 6,3 Hz, 3H), 2,25 (s, 3H), 5,55 (s, 2H), 6,41-6,45
(m, 1H), 6,63 (d, J = 6,9 Hz, 2H), 7,12 (d, J = 8,4 Hz, 1H), 7,26-7,34 (m, 2H), 7,87-7,91
(m, 3H), 8,13 (s, 1H); APCI-MS (m/z) 340 (M+H)".

Hop chét trung gian 79
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4-(3-((3,5-dimetylisoxazol-4-yl)metoxy)pyrazin-2-yl)anilin

Diéu ché hop chit mong mudn bang phan ung clia 2-clo-3-(4-nitrophenyl)pyrazin
(buc 1 cho hop chit trung gian 11) (112mg, 0,48mmol) véi (3,5-dimetylisoxazol-4-
yDmetanol (61mg, 0,48mmol) st dung xesi florua (216mg, 1,43mmol) trong DMSO
(8,0mL) theo quy trinh dugc mé ta trong budc 1 cho hop chét trung gian 51 tao ra 109mg
hop chit mong muén; 'H NMR (300 MHz, DMSO-dq) & 2,22 (s, 3H), 2,45 (s, 3H), 5,33
(s, 2H), 8,22 (d, J= 8,7 Hz, 2H), 8,32-8,38 (m, 3H), 8,43 (s, 1H).

Budce 2: 4-(3-((3,5-dimetylisoxazol-4-yl)metoxy)pyrazin-2-yl)anilin

Pidu ché hop chit mong mudn bang phan tmg khit hop chét trung gian & budc 1
(102mg, 0,31mmol) st dung bot sit (52mg, 0,94mmol) va amoni clorua (167mg,
3,13mmol) trong dung dich cua etanol va nudc (12mL, 5:1) theo quy trinh dugc md ta
trong budc 4 cho hop chét trung gian 9 tao ra 56mg hop chit mong muén; 'H NMR (300
MHz, DMSO-d6) 52,23 (s, 3H), 2,43 (s, 3H), 5,27 (s, 2H), 5,53 (s, 2H), 6,57 (d, J = 8,1
Hz, 2H), 7,79 (d, J = 8,7 Hz, 2H), 8,03 (s, 1H), 8,21 (s, 1H).

Hop chét trung gian 80

4-(3-(2-(3,5-dimetylisoxazol-4-yl)etoxy)pyrazin-2-yl)anilin
(2-(2-09, y yi) y) yi)

S NH,
N)\VQ

KN

Budce 1: 3,5-dimetyl-4-(2-((3-(4-nitrophenyl)pyrazin-2-yl)oxy)etyl)isoxazol
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N-O
/i’/)\

& NO,
N

N

Diéu ché hop chit mong mudn bang phan tng clia 2-clo-3-(4-nitrophenyl)pyrazin
(budc 1 cho hop chét trung gian 11) (203mg, 0,86mmol) véi 2-(3,5-dimetylisoxazol-4-
yl)etanol (121mg, 0,86mmol) sir dung xesi florua (392mg, 2,58mmol) trong DMSO
(8,0mL) theo quy trinh dugc md ta trong bude 1 cho hop chét trung gian 51 tao ra 149mg
hop chit mong mubn; '"H NMR (300 MHz, DMSO-d;) & 2,10 (s, 3H), 2,19 (s, 3H), 2,84
(t, J= 6,6 Hz, 2H), 4,51 (t, J = 6,6 Hz, 2H), 8,18 (d, J = 8,7 Hz, 2H), 8,28-8,33 (m, 3H),
8,40 (s, 1H).

Budce 2: 4-(3-(2-(3,5-dimetylisoxazol-4-yl)etoxy)pyrazin-2-yl)anilin

Pidu ché hop chit mong mudn bang phan tmg khir hop chét trung gian & budc 1
(141mg, 0,4lmmol) st dung bot sit (70mg, 1,24mmol) va amoni clorua (221mg,
4,14mmol) trong dung dich cia etanol va nuéc (12mL, 5:1) theo quy trinh dugc moé ta
trong budc 4 cho hop chit trung gian 9 tao ra 121mg hop chit mong mudn; 'H NMR
(300 MHz, DMSO-dy) & 2,14 (s, 3H), 2,24 (s, 3H), 2,83 (t, J = 6,6 Hz, 2H), 4,45 (t, J =
6,6 Hz, 2H), 5,53 (s, 2H), 6,58 (d, J = 8,1 Hz, 2H), 7,71 (d, J= 8,4 Hz, 2H), 7,97 (s, 1H),
8,16 (s, 1H); ESI-MS (m/z) 311 (M+H)".

Hop chét trung gian 81

4-(3-((2-clobenzyl)oxy)pyrazin-2-yl)anilin

% ~Cl
NH,

o}
N
(_N

Budc 1: 2-((2-clobenzyl)oxy)-3-(4-nitrophenyl)pyrazin
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Diéu ché hop chit mong muén bang phan tng cia 2-clo-3-(4-nitrophenyl)pyrazin
(buée 1 cho hop chit trung gian 11) (203mg, 0,86mmol) v&i rugu 2-clobenzylic (123mg,
0,86mmol) str dung xesi florua (392mg, 2,58mmol) trong DMSO (8,0mL) theo quy trinh
dugc mo ta trong bude 1 cho hop chét trung gian 51 tao ra 110mg hop chit mong mudn;
'H NMR (300 MHz, DMSO-dg) 6 5,59 (s, 2H), 7,38-7,42 (m, 2H), 7,49-7,53 (m, 2H)
8,28-8,32 (m 5H), 8,46 (s, 1H).

Budc 2: 4-(3-((2-clobenzyl)oxy)pyrazin-2-yl)anilin

Diéu ché hop chit mong mubn bing phan g khir hop chét trung gian & budc 1
(101mg, 0,29mmol) st dung bot sit (49mg, 0,88mmol) va amoni clorua (158mg,
2,95mmol) trong dung dich cta etanol va nudc (12mL, 5:1) theo quy trinh dugc mé ta
trong buéc 4 cho hop chét trung gian 9 tao ra 78mg hop chit mong mudn; 'H NMR (300
MHz, DMSO-dy) 6 5,52 (s, 4H), 6,58 (d, J = 7,8 Hz, 2H), 7,37-7,41 (m, 2H), 7,53-7,57
(m, 2H), 7,83 (d, J = 8,4 Hz, 2H), 8,02 (s, 1H), 8,22 (s, 1H); ESI-MS (m/z) 312 (M-+H)".

Hop chat trung gian 82
4-(3-(2-(4-metylthiazol-5-yl)etoxy)pyrazin-2-yl)anilin
N~
o
o NH,
LN
Budc 1: 5-(2-((3-clopyrazin-2-yl)oxy)etyl)-4-metylthiazol

s

\/

Diéu ché hop chit mong mubn bing phan tng cia 2,3-diclopyrazin (200mg,
1,34mmol) vGi 2-(4-metylthiazol-5-yl)etanol (230mg, 1,61mmol) st dung xesi florua
(612mg, 4,01mmol) trong DMSO (10mL) theo quy trinh dugc mé ta trong budc 1 cho
hop chét trung gian 51 tao ra 326mg hop chit mong mubn; "H NMR (300 MHz, CDCls)
82,46 (s, 3H), 3,31 (t, J= 6,3 Hz, 2H), 4,55 (t, J = 6,3 Hz, 2H), 7,93-8,01 (m, 2H), 8,63
(s, 1H).

Budc 2: 4-metyl-5-(2-((3-(4-nitrophenyl)pyrazin-2-yl)oxy)etyl)thiazol
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Diéu ché hop chit mong mudn bing phan tmg gitra hop chét trung gian & budc 1
(160mg, 0,63mmol) v&i pinacol este cia axit 4-nitrophenylboic (187mg, 0,75mmol) st
dung kali cacbonat (259mg, 1,88mmol) va phurc [1,1°-
bis(diphenylphosphino)feroxen]diclopaladi (II). diclometan (26mg, 0,03mmol) trong
dung dich cia DMSO va nuéc (12mL, 3:1) & nhiét do phong theo quy trinh dugc md ta
trong budc 1 cho hop chat trung gian 1 tao ra 96mg hop chit mong mubn; 'H NMR (300
MHz, DMSO-dy) 2,27 (s, 3H), 3,32 (t, /= 6,3 Hz, 2H), 4,61 (t, J= 6,3 Hz, 2H), 8,16 (d,
J = 8,7 Hz, 2H), 8,26-8,33 (m, 3H), 8,41 (s, 1H), 8,83 (s, 1H); ESI-MS (m/z) 343
(M+H)".

Buéc 3: 4-(3-(2-(4-metylthiazol-5-yl)etoxy)pyrazin-2-yl)anilin

Diéu ché hop chit mong mudn bing phan tng khir hop chit trung gian & budc 2
(90mg, 0,26mmol) sit dung bot sit (73mg, 1,31mmol) va amoni clorua (141mg,
2,63mmol) trong dung dich clia etanol vi nudc (18mL, 5:1) theo quy trinh dugc mod ta
trong budc 4 cho hop chat trung gian 9 tao ra 56mg hop chit mong mudn; 'H NMR (300
MHz, DMSO-dy) 6 2,32 (s, 3H), 3,31 (t, /= 6,3 Hz, 2H), 4,54 (t, /= 6,3 Hz, 2H), 5,53 (s,
2H), 6,56 (d, J=8,7 Hz, 2H), 7,73 (d, J=9,0 Hz, 2H), 7,98 (s, 1H), 8,18 (s, 1H), 8,84 (s,
1H); ESI-MS (m/z) 313 (M+H)".

Hop chét trung gian 83 |

4-(3-(xyclohexylmetoxy)pyrazin-2-yl)anilin

L NH;
20
(_N

Budce 1: 2-(xyclohexylmetoxy)-3-(4-nitrophenyl)pyrazin
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e

0
N
(N
Diéu ché hop chit mong muén bang phan tmg ciia 2-clo-3-(4-nitrophenyl)pyrazin
(buée 1 cho hop chét trung gian 11) (203mg, 0,86mmol) véi xyclohexylmetanol (99mg,
0,86mmol) st dung xesi florua (392mg, 2,58mmol) trong DMSO (8,0mL) theo quy trinh
dugc mo ta trong budc 1 cho hop chét trung gian 51 tao ra 141mg hop chdt mong mudn;
"H NMR (300 MHz, DMSO-d) & 1,03-1,28 (m, 5H), 1,68-1,81 (m, 6H), 4,24 (d, J =57
Hz, 2H), 8,25-8,32 (m, 2H), 8,33-8,41 (m, 4H).

Buéc 2: 4-(3-(xyclohexylmetoxy)pyrazin-2-yl)anilin

Diéu ché hop chit mong mudn bang phan tng khir Hop chét trung gian & budc 1
(132mg, 0,42mmol) st dung bot sit (70mg, 1,26mmol) va amoni clorua (225mg,
4,21mmol) trong dung dich cua etanol va nuéc (10mL, 5:1) theo quy trinh dugc md ta
trong budc 4 cho hop chét trung gian 9 tao ra 103mg hop chit mong mudn; 'H NMR
(300 MHz, DMSO-dy) & 1,00-1,24 (m, 5H), 1,68-1,81 (m, 5H), 3,15-3,21 (m, 1H), 4,16
(d, J=3,9 Hz, 2H), 5,51 (s, 2H), 6,61 (d, J= 8,7 Hz, 2H), 7,83 (d, J = 7,2 Hz, 2H), 7,96
(s, 1H), 8,15 (s, 1H); ESI-MS (m/z) 282 (M-H)".

Hop chit trung gian 84
4-(3-(3-(benzyloxy)azetidin-1-yl)pyrazin-2-yl)anilin

N

]

A NH,

N
N
(_N

Budc 1: 2-(3-(benzyloxy)azetidin-1-yl)-3-(4-nitrophenyl)pyrazin
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Diéu ché hop chit mong mubn biang phan tng ciia 2-clo-3-(4-nitrophenyl)pyrazin
(buéc 1 cho hop chét trung gian 11) (162mg, 0,69mmol) véi 3-(benzyloxy)azetidin
hydroclorua (151mg, 0,76mmol) st dung xesi florua (418mg, 2,75mmol) trong DMSO
(8,0mL) theo quy trinh dugc md ta trong budc 1 cho hop chét trung gian 51 tao ra 217mg
hop chit mong muén; 'H NMR (300 MHz, DMSO-ds) & 3,52-3,59 (m, 2H), 3,84-3,92
(m, 2H), 4,33-4,39 (m, 3H), 7,27-7,31 (m, 5SH), 7,83 {d, J = 38,1 Hz, 2H), 8,13 (s, 1H),
8,21 (s, 1H), 8,31 (d, J = 8,4 Hz, 2H); ESI-MS (m/z) 363 (M+H)".

Buéc 2: 4-(3-(3-(benzyloxy)azetidin-1-yl)pyrazin-2-yl)anilin

Diéu ché hop chit mong muén bang phan tmg khir hop chat trung gian & bude 1
(209mg, 0,57mmol) st dung bot sit (97mg, 1,72mmol) va amoni clorua (308mg,
5,76mmol) trong dung dich cuia etanol va nudc (10mL, 5:1) theo quy trinh dugc mo ta
trong budc 4 cho hop chit trung gian 9 tao ra 161mg hop chat mong mudn; '"H NMR
(300 MHz, DMSO-dy) 8 3,32-3,57 (m, 2H), 3,86-3,91 (m, 2H), 4,34-4,37 (m, 1H), 4,38
(s, 2H), 5,40 (s, 2H), 6,61 (d, J = 8,4}Hz, 2H), 7,28-7,32 (m, 7H), 7,96 (s, 2H); ESI-MS
(m/z) 333 (M+H)".

Hop chét trung gian 85

2-((3-(4-aminophenyl)pyrazin-2-yl)amino)-2-phenyletanol

N

X
LN

Buéc 1: 2-((3-clopyrazin-2-yl)amino)-2-phenyletanol

o

NH

NN C
LN

Dun héi Ivu hdn hop chira 2,3-diclopyrazin (1,0g, 6,71mmol) va (%)-2-amino-2-

phenyletanol (1,02g, 7,45mmol) trong 1,4-dioxan (15mL) qua dém. Lam lanh hén hop

phan tng dén nhiét d6 phong va c6 trong chan khong. Pha lodng phan cin thu dugc véi

etyl axetat (30mL) va rira bang nuéc (30mL) sau d6 bang nuéc mudi (40mL). Lam kho

16p hitu co trén natri sulfat khan va 6 trong diéu kién 4p sudt giam. Tinh ché phan cén
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thu dugc bing sic ky cot silica gel tao ra 548mg hop chit mong mudn; '"H NMR (300
MHz, CDCl;) & 3,60-3,65 (m, 1H), 3,86-3,91 (m, 1H), 4,96-5,02 (m, 1H), 5,63 (br s, 1H),
7,28-7,41 (m, 5H), 7,62 (s, 1H), 7,93 (s, 1H).

Budc 2: 2-((3-(4-aminophenyl)pyrazin-2-yl)amino)-2-phenyletanol

Diéu ché hop chit mong mubn bang phan tmg gitta hop chét trung gian & budc 1
(200mg, 0,80mmol) v&i pinacol este clia axit 4-aminophenylboic (210mg, 0,96mmol)
bing cach st dung natri cacbonat (255mg, 2,40mmol) va phic [1,1-
bis(diphenylphosphino)feroxen]diclopaladi (II). diclometan (65mg, 0,08mmol) trong
dung dich ctia DMSO va nuéc (12mL, 3:1) & 80°C theo quy trinh dugc md ta trong bude
1 cho hop chét trung gian 1 tao ra 127mg hop chit mong muén; '"H NMR (300 MHz,
DMSO-dy) 6 3,34-3,42 (m, 1H), 3,56-3,62 (m, 1H), 4,80-4,84 (m, 1H), 5,43 (s, 2H), 5,56-
5,58 (m, 1H), 6,01 (br s, 1H), 6,62 (d, J = 8,4 Hz, 2H), 7,29 (d, J = 8,7 Hz, 2H), 7,32-7,36
(m, 5H), 7,75 (s, 1H), 7,86 (s, 1H).

Hop chit trung gian 86

(R)-4-(3-(1-(2,4-dimetylphenyl)etoxy)pyrazin-2-yl)anilin

2

W0 =z | NH2

LN

Budc 1: (R)-2-(1-(2,4-dimetylphenyl)etoxy)-3-(4-nitrophenyl)pyrazin

6

0
N
N

Piéu ché hop chit mong mudn bang phan ting ctia 2-clo-3-(4-nitrophenyl)pyrazin
(bu6c 1 cho hop chit trung gian 11) (203mg, 0,85mmol) véi (R)-1-(2,4-
dimetylphenyl)etanol (128mg, 0,85mmol) st dung xesi florua (386mg, 2,54mmol) trong
DMSO (8,0mL) theo quy trinh dugc mo ta trong buéce 1 cho hop chét trung gian 51 tao ra
123mg hop chit mong mudn; "H NMR (300 MHz, DMSO-d;) & 1,60 (d, J = 6,3 Hz, 3H),
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2,19 (s, 3H), 2,35 (s, 3H), 6,35-6,42 (m, 1H), 6,91-6,96 (m, 2H), 7,23 (d, J = 7,8 Hz, 1H),
8,22 (s, 1H), 8,29-8,36 (m, SH); APCI-MS (m/z) 350 (M+H)".

Budc 2: (R)-4-(3-(1-(2,4-dimetylphenyl)etoxy)pyrazin-2-yl)anilin

Didu ché hop chit mong mudn bing phan tmg khir Hop chét trung gian & buéc 1
(117mg, 0,33mmol) st dung bot sit (56mg, 1,00mmol) va amoni clorua (180mg,
3,34mmol) trong dung dich cua etanol va nuéc (12mL, 5:1) theo quy trinh dugc md ta
trong budc 4 cho hop chit trung gian 9 tao ra 72mg hop chit mong mudn; "H NMR (300
MHz, DMSO-dg) & 1,58 (d, J= 6,3 Hz, 3H), 2,20 (s, 3H), 2,35 (s, 3H), 5,52 (s, 2H), 6,33-
6,37 (m, 1H), 6,63 (d, J = 8,1 Hz, 2H), 6,93-6,99 (m, 2H), 7,21-7,27 (m, 2H), 7,90 (s,
1H), 7,92 (s, 1H), 8,10 (s, 1H).

Hop chét trung gian 87

4-(3-(4-(Oxetan-3-yl)piperazin-1-yl)pyrazin-2-yl)anilin

Didu ché hop chit mong mudn bang phan tmg cia 2,3-diclopyrazin (500mg,
3,35mmol) vé6i  tert-butyl piperazin-1-carboxylat (625mg, 3,35mmol) trong
dimetylaxetamit (10mL) theo quy trinh dugc mo ta trong bude 1 cho hop chat trung gian
7 tao ra 882mg hop chit mong mubn; 'H NMR (300 MHz, CDCl;) & 1,48 (s, 9H), 3,39-
3,45 (m, 4H), 3,57-3,60 (m, 4H), 7,91 (s, 1H), 8,11 (s, 1H).

Buéc 2: 2-clo-3-(piperazin-1-yl)pyrazin
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Bd sung axit trifloaxetic (4,0mL) vao dung dich duoc khudy chira Hop chét trung
gian & bude 1 (870mg, 2,92mmol) trong diclometan (10mL) & 0°C va khudy hén hop nay
trong 6 gid & nhiét d6 phong. Bazo hoa hdn hop phan tng nay (pH 10) véi dung dich
nuée natri hydroxit 50% va chiét hdn hop chira nude bang diclometan (2 x 100mL). Rira
cac 16p hitu co duge gop lai biang nude (100mL) va nuée mudi (50mL). Loai bé dung
moi nay trong chan khong dé thu duoc 378mg hop chit mong mudn; APCI-MS (m/z) 199
(M+H)".

Budc 3: 2-clo-3-(4-(oxetan-3-yl)piperazin-1-yl)pyrazin

Khuidy hén hop chita Hop chit trung gian & buéc 2 (378mg, 1,90mmol), 3-
oxetanon (205mg, 2,85mmol) va lugng xuc tadc cla axit axetic trong 1,2-dicloetan
(10mL) trong 2 gid & nhiét d6 phong. B sung natri triacetoxyborohydrua (806mg,
3,85mmol) vao hdn hop phan tmg ndy va khudy qua dém & nhiét d6 phong. Pha loing
hén hop phan Gng niy véi etyl axetat (100mL) va rira bing dung dich natri bicacbonat
bdo hoa (2 x 30mL) sau d6 bang nuéc mubi (50mL). Lam kho 16p hitu co trén natri sulfat
khan va cb trong didu kién 4p suét giam. Tinh ché phan cin thu dugc bang sic ky cot
silica gel tao ra 273mg hop chit mong mudn; 'H NMR (300 MHz, CDCly) & 2,52-2,56
(m, 4H), 3,52-3,62 (m, 5H), 4,65-3,73 (m, 3H), 7,89 (s, 1H), 8,11 (s, 2H); APCI-MS
(m/z) 255 (M+H)".

Budc 4: 4-(3-(4-(Oxetan-3-yl)piperazin-1-yl)pyrazin-2-yl)anilin

Diéu ché hop chit mong mubn bang phan mg ciia hop chét trung gian & budc 3
(255mg, 1,00mmol) vdi pinacol este cia axit 4-aminophenylboic (263mg, 1,20mmol) st
dung kali cacbonat (415mg, 3,00mmol) va [1,1°-
bis(diphenylphosphino)feroxen]diclopaladi (II) (82mg, 0,10mmol) trong dung dich cia
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DMSO va nudc (12mL, 3:1) & 80°C theo quy trinh duoc mé ta trong bude 1 cho hop chat
trung gian 1 tao ra 123mg hop chit mong mudn; 'H NMR (300 MHz, DMSO-dq) & 2,28-
2,32 (m, 3H), 3,08-3,12 (m, 4H), 3,37-3,46 (m, 2H), 4,41 (t, J=5,7 Hz, 2H), 4,52 (t, J =
6,3 Hz, 2H), 5,42 (br s, 2H), 6,60 (d, J = 8,7 Hz, 2H), 7,65 (d, J = 8,1 Hz, 2H), 8,01 (s,
1H), 8,09 (s, 1H); ESI-MS (m/z) 312 (M+H)".

Cacvidu

Céc vi du nay duoc diéu ché theo cac phuong phap duge mé ta duéi day:

Phuong phap A

Diéu ché N-(4-(3-(4-clophenyl)pyrazin-2-yl)phenyl)-2-(4-(1,1-diflopropyl)phenyl)
axetamit (vi du 1)

Cl

S
LN

B6 sung NN -diisopropyletylamin (160uL, 0,97mmol) sau d6 Ia
propylphosphonic anhydrit (50% trong EtOAc, 194uL, 0,65mmol) vao dung dich dugc
khudy chira Hop chét trung gian 1 (92mg, 0,32mmol) va hop chit trung gian 2 (70mg,
0,32mmol) trong DMF (5,0mL) & 0°C. Khudy hén hop niy qua dém & nhiét do phong.
Pha loéng hdn hop phén tng ndy bing nudc (20mL) va chiét bang etyl axetat (75 mL x
2). Rira 16p hitu co dwoc gop lai bang nuéc mudi (100mL), 1am kho trén natri sulfat khan
va ¢6 trong diéu kién 4p suét giam. Tinh ché hop chét tho thu dugc bang sic ky cot silica
gel dé thu dugc 53mg hop chit mong muén; H NMR (300 MHz, DMSO-dy) § 0,88 (t,J =
7,2 Hz, 3H), 2,15-2,26 (m, 2H), 3,69 (s, 2H), 7,29-7,45 (m, 10 H), 7,56 (d, J = 8,7 Hz,
2H), 8,66 (d, J = 8,7 Hz, 2H), 10,32 (s, 1H); APCI-MS (m/z) 477 (M+H)".

Phuong phap B

Diéu ché N-(4-(3-(4-clophenyl)pyrazin-2-yl)phenyl)-2-(4-(1,1-diflo-2-hydroxy
propyl)phenyl)axetamit (vi du 2)
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Buéc 1: N-(4-(3-(4-clophenyl)pyrazin-2-yl)phenyl)-2-(4-(1,1-diflo-2-
oxopropyl)phenyl)axetamit

Cl

SN
N o

Diéu ché hop chit mong mudn bing phan tmg ctia hop chét trung gian 1 (133mg,
0,47mmol) va hop chit trung gian 3 (120mg, 0,52mmol) st dung N,N’-
diisopropyletylamin (269uL, 1,57mmol) va propylphosphonic anhydrit (50% trong
EtOAc, 624puL, 1,05mmol) trong DMF (5,0mL) & nhiét 46 phong theo quy trinh dugc mo
ta trong phuong phap A thu dugc 143mg hop chit mong mubn; APCI-MS (m/z) 492
(M+H)".

Bude 2: N-(4-(3-(4-clophenyl)pyrazin-2-yl)phenyi)-2-(4-(1,1-diflo-2-
hydroxypropyl)phenyl)axetamit

B6 sung natri borohydrua (125mg, 0,32mmol) vao dung dich duoc khudy chira
hop chét trung gian & bude 1 (134mg, 0,27mmol) trong metanol (5,0mL) & 0°C. Khudy
hdn hop phan tmg & 0°C trong 1 gid. Dap tit hon hop nay bang dung dich nuéc amoni
clorua (20mL), rét vao nude (20mL) va chiét bang etyl axetat (70 mL x 2). Lam kho 16p
hitu co dugc gbp lai trén natri sulfat khan va co trong diéu kién ap suét giam. Tinh ché
hop chit tho thu dugc bang sic ky cot silica gel dé thu dugc 64mg hop chit mong mubn;
'"H NMR (300 MHz, DMSO-dy) & 1,07 (d, J = 5,7 Hz, 3H), 3,70 (s, 2H), 3,99-4,06 (m,
1H), 5,51 (d, J = 6,0 Hz, 1H), 7,34 (d, J = 8,1 Hz, 3H), 7,39-7,45 (m, 7H), 7,56 (d, J =
8,1 Hz, 2H), 8,67 (d, J= 3,9 Hz, 2H), 10,34 (s, 1H); ESI-MS (m/z) 494 (M+H)".

Phuong phap C

Piéu ché (S)-2-(4-(1,1-diflo-2-hydroxypropyl)phenyl)-N-(4-(3-(2-
etylphenyl)pyrazin-2-yl)phenyl)axetamit (vi du 52)
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Bu6éec 1: 2-(4-(1,1-diflo-2-oxopropyl)phenyl)-N-(4-(3-(2-etylphenyl)pyrazin-2-

yl)phenyl)axetamit
O H
e
RS-
LN o

Diéu ché hop chit mong mudn bing phan tmg ciia hop chét trung gian 39 (60mg,
0,22mmol) va hop chit trung gian 3 (50mg, 0,22mmol) st dung N,N’-
diisopropyletylamin (113pL, 0,66mmol) va propylphosphonic anhydrit (50% trong
EtOAc, 263uL, 0,44mmol) trong DMF (6,0mL) theo quy trinh dugc mo ta trong phuong
phap A tao ra 103mg hop chit mong muén; "H NMR (300 MHz, DMSO-dy) & 0,85 (t,J =
7,2 Hz, 3H), 2,26 (q, J = 7,2 Hz, 2H), 2,35 (s, 3H), 3,70 (s, 2H), 7,16-7,30 (m, 5H), 7,43-
7,52 (m, 5H), 7,95 (s, 2H), 8,66 (s, 1H), 8,72 (s, 1H), 10,29 (s, 1H).

Budc 2: (8)-2-(4-(1,1-diflo-2-hydroxypropyl)phenyl)-N-(4-(3-(2-
etylphenyl)pyrazin-2-yl)phenyl)axetamit (Tho)

S
N
?J/\Q\EF
|
"N HO'

B6 sung phirc boran dimetyl sulfua (86uL, 0,91mmol) vao dung dich dugc khudy
chira (R)-(+)-2-metyl-CBS-oxaborolidin (1M trong toluen, 0,41mL) [Ref: (i) Corey, E. J;
Helal, C. J. Angew. Chem. Int. Ed. 1998, 37, 1986-2012 (ii) Corey, E. J.; Bakshi, R. K.;
Shibata, S. J. Am. Chem. Soc. 1987, 109 (18), 5551-5553] trong THF khan (10mL) &
0°C va khudy hdn hop niy trong 20 phut & cling nhiét do. BS sung timg giot dung dich
chira hop chét trung gian & budc 1 (400mg, 0,82mmol) trong THF (10mL) vao hdn hop
phan ng nay trong khoang thoi gian 10 phut & 0°C. Khuay hdn hop thu dugc & nhiét do
phong trong 30 phut. Dap tit hdn hop phan tng bang metanol (10mL) va cb trong diéu
kién 4p suét giam. Tinh ché phan cén thu dugc bang sic ky cot nhanh silica gel tao ra
371mg hop chit mong mudn; '"H NMR (300 MHz, DMSO-d;) § 0,85 (t, J = 7,2 Hz, 3H),
1,06 (d, J = 6,3 Hz, 3H), 2,26 (q, J = 7,2 Hz, 2H), 3,67 (s, 2H), 4,01-4,05 (m, 1H), 5,50
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(d, J = 6,0 Hz, 1H), 7,14-7,34 (m, 6H), 7,36-7,49 (m, 6H), 8,67 (s, 1H), 8,73 (s, 1H),
10,28 (s, 1H); APCI-MS (m/z) 488 (M+H)"; do tinh khiét bang HPLC phan tach dong
phan quang hoc: 84,85%.

Buéec  3:  (S)-(S)-1-(4-(2-((4-(3-(2-etylphenyl)pyrazin-2-yl)phenyl)amino)-2-

oxoetyl)phenyl)-1,1-diflopropan-2-yl 2-(((benzyloxy)carbonyl)amino)-3-
phenylpropanoat
O H
N
L m&
N o
0
HN O
0

B6 sung BOP (354mg, 0,80mmol) va DMAP (38mg, 0,31mmol) vao dung dich
dugc khudy chira San phdm & budc 2 (300mg, 0,62mmol), N-benzyloxycarbonyl-L-
phenylalanin (239mg, 0,80mmol) va DIPEA (0,3mL, 1,84mmol) trong diclometan
(10mL) & 0°C. Lam 4m hén hop thu dugc dén nhiét d6 phong va khudy trong 16 gio. Pha
lodng hdn hop phan ng nay véi etyl axetat (200mL) va rira bang dung dich nudc amoni
clorua bdo hoa (100mL), dung dich natri bicacbonat bdo hoa (100mL), nuéc (100mL) va
nuée mudi (100mL). Lam kho 16p hitu co trén natri sulfat khan, c6 va tinh ché phén cin
thu dugc bang sic ky cot nhanh silica gel tao ra 738mg hop chit mong muén; APCI-MS
(m/z) 769 (M+H)".

Budc 4. (S)-2-(4-(1,1-diflo-2-hydroxypropyl)phenyl)-N-(4-(3-(2-
etylphenyl)pyrazin-2-yl)phenyl)axetamit

B6 sung lithi hydroxit monohydrat (16mg, 0,38mmol) vao dung dich dwgc khudy
chira Hop chit trung gian & bude 3 (96mg, 0,13mmol) trong dung dich cia THF (3,0mL),
metanol (1,0mL) va nudc (1,0mL) va khudy hdn hop ndy & nhiét 4o phong trong 30 phut.
Dép tit hdn hop phan tng bang dung dich nuéc amoni clorua bio hoa (10mL) va chiét
san phim nay trong etyl axetat (2 x 20mL). Rira cac 16p hitu co dugc gop lai bang nudc
(20mL) va nudc mudi (10mL). Lam kho 16p hitu co trén natri sulfat khan va c6 trong
didu kién 4p suit giam. Tinh ché phin cin thu duoc bang sic ky cot nhanh silica gel tao
ra 38mg hop chit mong muébn; 'H NMR (300 MHz, DMSO-dy) & 0,85 (t, J = 7,2 Hz, 3H),
1,05 (d, J = 6,3 Hz, 3H), 2,26 (q, J = 7,2 Hz, 2H), 3,67 (s, 2H), 4,02-4,05 (m, 1H), 5,49
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(d, J = 6,0 Hz, 1H), 7,16-7,34 (m, 6H), 7,39-7,49 (m, 6H), 8,66 (s, 1H), 8,72 (s, 1H),
10,27 (s, 1H); APCI-MS (m/z) 488 (M+H)"; do tinh khiét bing HPLC phén tach dong
phan quang hoc: 97,34%.

Pidu  ché  (R)-2-(4-(1,1-diflo-2-hydroxypropyl)phenyl)-N-(4-(3-(2-etylphenyl)
- pyrazin-2-yl)phenyl)axetamit (vi du 53)

BPN
"
: F
L_N HO

Buée 1: 2-(4-(1,1-diflo-2-oxopropyl)phenyl)-N-(4-(3-(2-etylphenyl)pyrazin-2-

SN
"
F
LN o

Diéu ché hop chit mong mudn bang phan tmg ctia hop chit trung gian 39 (60mg,

yl)phenyl)axetamit

0,22mmol) va hop chit trung gian 3 (50mg, 0,22mmol) st dung N,N'-
diisopropyietylamin (113pL, 0,66mmol) va propylphosphonic anhydrit (50% trong
EtOAc, 263uL, 0,44mmol) trong DMF (6,0mL) theo quy trinh dugc mé ta trong phuong
phap A tao ra 103mg hop chit mong mudn dudi dang chit rin; 'H NMR (300 MHz,
DMSO-dy) § 0,85 (t,J= 7,2 Hz, 3H), 2,26 (q, J = 7,2 Hz, 2H), 2,35 (s, 3H), 3,70 (s, 2H),
7,16-7,30 (m, 5H), 7,43-7,52 (m, 5H), 7,95 (s, 2H), 8,66 (s, 1H), 8,72 (s, 1H), 10,29 (s,
1H).

Budc 2: | (R)-2-(4-(1,1-diflo-2-hydroxypropyl)phenyl)-N-(4-(3-(2-
etylphenyl)pyrazin—Z-yl)phényl)axetamit (Tho)

pidegar

B& sung phic boran dimetyl sulfua (75pL, 0,79mmol) vao dung dich dugc khudy
chira (S)-(+)-2-metyl-CBS-oxaborolidin (1M trong toluen, 0,36mL) [Ref: (1) Corey, E. J;
Helal, C. J. Angew. Chem. Int. Ed. 1998, 37, 1986-2012 (ii) Corey, E. J.; Bakshi, R. K ;
Shibata, S. J. Am. Chem. Soc. 1987, 109 (18), 5551-5553] trong THF khan (10mL) &
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0°C va khudy hén hop nay trong 20 phut & cing nhiét d6. BS sung timg giot dung dich
chira hop chit trung gian & bude 1 (350mg, 0,72mmol) trong THF (5,0mL) vao hdn hop
phan tmg nay trong khoang thoi gian 10 phat & 0°C. Khudy hén hop thu dugc & nhiét do
phong trong 30 phat. Dap tit hén hop phan tng bang metanol (10mL) va cb trong diéu
kién 4p suét giam. Tinh ché phan cin thu dugc bang sic ky cot nhanh silica gel tao ra
338mg hop chét mong muén; "H NMR (300 MHz, DMSO-d;) 8 0,85 (t, J = 7,2 Hz, 3H),
1,06 (d, J = 6,3 Hz, 3H), 2,26 (q, J = 7,2 Hz, 2H), 3,67 (s, 2H), 4,01-4,05 (m, 1H), 5,50
(d, J = 6,0 Hz, 1H), 7,14-7,34 (m, 6H), 7,36-7,49 (m, 6H), 8,67 (s, 1H), 8,73 (s, 1H),
10,28 (s, 1H); APCI-MS (m/z) 488 (M+H)"; d6 tinh khiét bang HPLC phan tach ddng
phan quang hoc: 84,85%.

Buéc  3:  (S)-(R)-1-(4-(2-((4-(3-(2-etylphenyl)pyrazin-2-yl)phenyl)amino)-2-
oxoetyl)phenyl)-1,1-diflopropan-2-yl 2-(((benzyloxy)carbonyl)amino)-3-
phenylpropanoat

B6 sung BOP (177mg, 0,40mmol) va DMAP (19mg, 0,15mmol) vao dung dich
duge khudy chira San phdm & budc 2 (150mg, 0,30mmol), N-benzyloxycarbonyl-L-
phenylalanin (120mg, 0,40mmol) va DIPEA (0,16mL, 0,92mmol) trong diclometan
(15mL) & 0°C. Lam 4m hén hop thu dugc dén nhiét do phong va khuay trong 16 gid. Pha
loding hdn hop phan ng ndy véi etyl axetat (50mL) va rira bang dung dich nuéc amoni
clorua bao hoa (50mL), dung dich natﬁbicacbona’_t bao hoa (50mL), nuéc (50mL) va
nude mudi (50mL). Lam khé 16p hiru co trén natri sulfat khan, c¢6 va tinh ché phan cin
thu dugc bing sic ky cot nhanh silica gel tao ra 108mg hop chit mong mudn; APCI-MS
(m/z) 769 (M+H)".

Budce 4: (R)-2-(4-(1,1-diflo-2-hydroxypropyl)phenyl)-N-(4-(3-(2-
etylphenyl)pyrazin-2-yl)phenyl)axetamit

B& sung lithi hydroxit monohydrat (17mg, 0,40mmol) vao dung dich dugc khudy
chira Hop chit trung gian & budc 3 (105mg, 0,14mmol) trong dung dich cia THF
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(3,0mL), metanol (1,0mL) va nuéc (1,0mL) va khudy hén hop nay & nhiét do phong
trong 30 phut. Dép tit hdn hop phan tmg bing dung dich nudc amoni clorua bio hoa
(10mL) va chiét san phim nay trong etyl axetat (2 x 20mL). Rira cac 16p hitu co duge
gop lai bang nudc (20mL) va nude mudi (10mL). Lam khé 16p hitu co trén natri sulfat
khan va c6 trong diéu kién 4p suét giam. Tinh ché phan cin thu dugc bang sic ky cot
nhanh silica gel tao ra 48mg h()p chit mong mudn dudi dang chit rin; '"H NMR (300
MHz, DMSO-dy) 6 0,84 (t,J= 7,8 Hz, 3H), 1,06 (d, J= 6,3 Hz, 3H), 2,26 (q, J = 7,8 Hz,
2H), 3,67 (s, 2H), 4,01-4,05 (m, 1H), 5,50 (d, J = 6,0 Hz, 1H), 7,14-7,34 (m, 6H), 7,40-
7,49 (m, 6H), 8,66 (s, 1H), 8,73 (s, 1H), 10,28 (s, 1H); APCI-MS (m/z) 488 (M+H)"; @6
tinh khiét bang HPLC phan tach ddng phan quang hoc: 95,86%.

Tén hoa hoc, ciu tric héa hoc, hop chét trung gian sd, phuong phép diéu ché va
dit liéu phéan tich ctia Vi du 3-51 va 54-99 dugc néu ra dudi day trong Bang 1.

Bang 1: Tén héa hoc, cu triic hoa hoc, hop chét trung gian, phuong phéap diéu ché
va dit li€u phan tich ctia Vi du 3-51 va 54-99

Vi Hop chit trung
du Tén va ciu tric héa hoc gian/phwong Dir liéu phén tich
s0 phap
Cl "H NMR (300 MHz, DMSO-dj)
H z 8 3,35 (s, 3H), 3,71 (s, 2H),
Vi O O N o H?’;’nclhf;gung 3,88 (t, J= 13,8 Hz, 2H), 7,34
du NS o S ALe %11; " P 1 (d,7=8,1Hz, 2H), 7,39-7,52
3 LN o cha r‘llgg g4 (m, 7H), 7,56 (d, J = 8,1 Hz,
N-(4-(3-(4-clophenyl)pyrazin-2- 4 3H), 8,67 (d, J=3,9 Hz, 2H),
yl)phenyl)-2-(4-(1,1-diflo-2- Pluong phap A 10,35 (s, 1H); APCI-MS (m/2)
metoxyetyl)phenyl)axetamit 494 (M+H) .
Cl "H NMR (300 MHz, DMSO-dj)
O d 81,07 (d, = 6,3 Hz, 3H), 3,70
Vi O 0 F Hop chat trung | (s, 2H), 3,99-4,05 (m, 1H), 5,49
du N N F gian 3 va hop (d, J=6,0 Hz, 1H), 7,21-7,43
4 N OH chat trung gian 4 (m, 8H), 7,42-7,57 (m, 4H),
N-(4-(3-(3-clophenyl)pyrazin-2- Phuong phap B | 8,68 (d, /= 8,1 Hz, 2H), 10,33
yl)phenyl)-2-(4-(1,1-diflo-2- (s, 1H). APCI-MS (m/z) 494
hydroxypropyl)phenyl)axetamit M+H)".
O H 'H NMR (300 MHz, DMSO-d)
| vt cl O N . Hop chét trung | § 0,87 (t, J= 7,2 Hz, 3H), 2,13-
du NS o) F gian2vahop | 2,20 (m, 2H), 3,66 (s, 2H), 7,26
5‘ L_N chat trung gian (d, J=8,7 Hz, 2H), 7,40-7,51
N~(4-(3-(2-clophenyl)pyrazin-2- 11 (m, 10H), 8,67 (s, 1H), 8,75 (s,
yl)phenyl)-2-(4-(1,1- Phuong phap A 1H), 10,27 (s, 1H); ESI-MS
diflopropyl)phenyl)axetamit (m/z) 479 M+H)".
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'H NMR (300 MHz, DMSO-dy)

Vi Hop chat trung | § 0,89 (t, J= 7,2 Hz, 3H), 2,15-
i gian 2 va hop 2,22 (m, 2H), 3,70 (s, 2H),
5 T\|| N chat trung gian 7,30-7,45 (m, 8H), 7,52-7,64
, 12 (m, 3H), 8,71 (s, 1H), 8,76 (s,
N~(4-(3~(4-clo-2-flophenyl)pyrazin-2- | phyong phép A | 1H), 10,33 (s, 1H); APCI-MS
yDphenyl)-2-(4-(1,1- (m/z) 497 (M+H)".
diflopropyl)phenyl)axetamit
7 'H NMR (300 MHz, DMSO-dj)
Vi O H Hop chit trung | §0,87 (t, J = 6,9 Hz, 3H), 2,12-
i L (T F gian2vahop | 2,19 (m, 2H), 3,67 (s, 2H),
- | F chat trung gian 7,14-7,20 (m, 4H), 7,33-7,45
N N 14 (m, 9H), 7,74-7,77 (m, 1H),
N~(4~(3-(4-clophenyl)pyridin-2- Phuong phap A | 8,63 (br's, 1H), 10,25 (s, 1H);
yDphenyl)-2-(4-(1,1- APCI-MS (m/z) 477 (M+H)'.
diflopropyl)phenyl)axetamit
F "HNMR (300 MHz, DMSO-dj)
O y §1,05(d,J=6,3 Hz, 3H)), 3,68
) N £ (s, 2H), 3,99-4,04 (m, 1H), 5,48
3’; L (T F I;?fncglféﬁnpg (d,J=6,3 Hz, 1H), 7,15 (t, J =
S “LN F bt trune eian 5 | &7 B2 2H), 7,29-7,42 (m, 7H),
g OH &l 7,54 (d, J = 8,4 Hz, 2H), 8,64
2-(4-(1,1-diflo-2-hydroxypropyl)phenyl)- | PhuongphdpB | 4 ;"5 3 1) iy 10,31 (s,
N-(4-(3-(4-flophenyl)pyrazin-2- 1H); APCI-MS (m/2) 478
yl)phenyl)axetamit (M+H)".
F H NMR (300 MHz, DMSO-dy)
! §1,05 (d, 7= 6,3 Hz, 3H), 3,68
} (. (s, 2H), 3,99-4,05 (m, 1H), 5,49
" t‘ an?f;;‘;npg (d,J = 6,0 Hz, 1H), 7,14-7,17
9 chét trung gién 6 (m, 2H), 7,32-7,42 (m, 7H),
OH . 7,56 (d,J = 8,7 Hz, 2H), 8,66
2-(4- (1,1 -diflo-2-hydroxypropyljphenyl)- | Phuongphdp B | 1 "e o' 1) 1033 s,
N-(4-(3-(3,4-diflophenyl)pyrazin-2- 1H); APCI-MS (m/2) 496
yl)phenyl)axetamit (M+H)".
"H NMR (300 MHz, DMSO-d,)
50,87 (t, J = 7,5 Hz, 3H), 2,09-
Vi Hop chit trung 2,20 (m, 2H), 3,68 (s, 2H),
du gigln 2 va hop 7,13-7,22 (m, 2H), 7,30 (d, J =
10 N™S chat trung gian | 8,7 Hz, 2H), 7,42 (d, J = 3,3 Hz,
. _ 13 4H), 7,53 (4, J= 8,1 Hz, 2H),
N-(4-(3-(2,4-diflophenyl)pyrazin-2- | phyong phap A | 7,61-7,65 (m, 1H), 8,69 (s, 1H),
yDphenyl)-2-(4-(1,1- 8,73 (s, 1H), 10,31 (s, 1H); ESI-
diflopropyl)phenyl)axetamit MS (m/z) 480 (M+H)".
"H NMR (300 MHz, DMSO-dy)
: 1,89 (t,J="7,8 Hz, 3H), 2,11-
Vi H‘:’fn"zhit;flung 2,27 (m, 2H), 3,69 (s, 2H), 7,11
du N c%llét rung glcz’:;l (t,J=8,7 Hz, 1H), 7,31 (d, J=
11 ' e 8,1 Hz, 3H), 7,43-7,59 (m, SH),
2-(4-(1,1-diflopropyl)phenyl)-N-(4-(3-(2- Phuong phap A 8,71 (s, 1H), 8,74 (s, 1H), 10,31

flophenyl)pyrazin-2-yl)phenyl)axetamit

(s, 1H); ESI-MS (m/z) 462
M+H)".
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"H NMR (300 MHz, DMSO-d)
51,89 (t,J=7,2 Hz, 3H), 2,14-

Vi ch’fnczhat‘ th“mg 2,19 (m, 2H), 3,70 (s, 2H), 7,34
du N FE T b | (d,J=8,4Hz,2H), 7,49 (brs,
12 ' h 6g B8N | 4H), 7,54-7,64 (m, 4H), 7,72 (d,
2-(4-(1,1-diflopropyl)phenyl)-N-(4-(3-(4- | Phyong phap A J=8,1Hz, 2H), 8,73 (d, /= 6,0
(triflometyl)phenyl)pyrazin-2- Hz, 2H), 10,34 (s, 1H); PSI—MS
yl)phenyl)axetamit : (m/z) 512 M+H)".
H NMR (300 MHz, DMSO-d,)
Hop chift trung 80,90 (t,J=7,5 Hz, 3H), 2,16-
Vi an2vahop | 223 (@ 2H), 2,29 (s, 3H), 3,70
du c%lét rung gian | (2. 713 (d, /=78 Hz,
13 17 2H), 7,26-7,35 (m, 4H), 7,45 (d,
2-(4-(1,1-diflopropyl)phenyl)-N-(4-(3-(p- | Phuong phap A J=3,6 Hz, 4H), 7,54 (d, /= 8,4
tolyl)pyrazin-2-yl)phenyl)axetamit Hz, 2H), 8,63 (s, 2H), 10,32 (s,
yhpyr yDpheny 1H),
"H NMR (300 MHz, CDCl3) &
0,99 (t, J=7,2 Hz, 3H), 2,10-
£ 2,15 (m, 2H), 3,74 (s, 2H), 6,99
Vi Hop czhat‘trh“ng (t, J= 9,0 Hz, 2H), 7,09-7,12
du F %llf‘tnt VaRhoD | 2H), 7,27 (d, J = 8,7 Hz,
14 F cha r;lgg S| 31y, 7,38 (d, J= 9,3 Hz, SH),
e , Phuons ohin A | 747 (=78 Hz, 2H), 7,69
-( -(1,1-dlﬂo;.)r_opyl)phenyl)~N-(4-(3-(.4- g phap (d,J=17,8 Hz, 1H), 8,67 (s,
flophenyl)pyridin-2-yl)phenyl)axetamit 1H); APCI-MS (m/z) 461
(M+H)".
. '"H NMR (300 MHz, DMSO-dj)
W Hop Czhat‘t;“ng 50,89 (t, J=7,2 Hz, 3H), 2,15-
du NS 7'/\@\& C%llgtntmza (:’;’n 2,22 (m, 2H), 3,70 (s, 2H),
15 | 9g &l 7,33-7,57 (m, 13H), 8,67 (s,
2—(4-(1,l-dlﬂopropyl)phenyl)-N -(4-(3- . 2H), 10,32 (s, 1H); ESI-MS
phenylpyrazin-2-yDphenyDaxetamit | | e PP A () 444 Q)"
H NMR (300 MHz, DMSO-dy)
, § 0,90 (t, J= 7,2 Hz, 3H), 2,16-
Vi Hop chét trung | 2,23 (m, 2H), 3,71 (s, 2H), 7,33
du gign 2 va hop (d, /=8,4 Hz, 2H), 7,45 (s,
16 N™ chattrung gian | 4H), 7,57 (d, /= 8,1 Hz, 4H),
_ 20 7,82 (d, J=7,8 Hz, 2H), 8,72
N-(4-(3-(4-Xyanophenyl)pyrazin-2- Phuong phép A | (d, J= 6,6 Hz, 2H), 10,35 (s,
~ yDhphenyl)-2-(4-(1,1- 1H); ESI-MS (m/z) 469
diflopropyl)phenyl)axetamit (M+H)". :
N "H NMR (300 MHz, DM SO-dj)
| N £ 80,89 (t,J=5,7 Hz, 3H), 2,18-
Vi ol Nm c Hop chat trung | = 5" 311 '3.36 (br s, 2H),
du NS \/\tF %‘?tnt‘ VahoP |5 35 7.47 (m, 8H), 7,56 (d, J =
17 N cha r;lg B4 1 8 1 Hz, 2H), 8,55 (s, 2H), 8,74
2-(4-(1,1-diflopropyl)phenyl)-N-(4-(3- Ph hap A | (@& 7=9,6Hz, 2H), 10,36 (s,
(pyridin-4-yl)pyrazin-2- uong phap 1H); ESI-MS (m/z) 445
yl)phenyl)axetamit (M+H)".
RF "H NMR (300 MHz, DMSO-dj)
Vi h ¥ Hop chét trung | § 1,05 (d, J= 7,5 Hz, 3H), 1,94-
du N . gian3vahop | 2,07 (m, 4H), 3,19 (s, 4H), 3,71
18 N)\/Ej PD/\@:EF chét trung gian 7 | (s, 2H), 4,02 (m, 1H), 5,49 (d, J
(_N OH Phuong phap B | =6 Hz, 1H), 7,43 (s, 4H), 7,70

2-(4-(1,1-diflo-2-hydroxypropyl)phenyl)-

(d, J=7,8 Hz, 2H), 7,87 (d, J =
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N-(4-(3-(4,4-diflopiperidin-1-yl)pyrazin-
2-yl)phenyl)axetamit

7,8 Hz, 2H), 8,12 (s, 1H), 8,18
(s, 1H), 10,37 (br s, 1H); ESI-
MS (m/z) 503 (M+H)".

o)

'H NMR (300 MHz, DMSO-dy)
81,08 (d, J= 6,9 Hz, 3H), 3,06

() H (br's, 4H), 3,61 (br s, 4H), 3,73
Vi w X . Hop chét trung | (s, 2H), 4,00-4,07 (m, 1H), 5,51
du N\/\N F gian 3 va hop (4, J=5,7Hz, 1H), 7,44 (s,
19 2 OH chét trung gian 8 | 4H), 7,72 (d, J= 8,7 Hz, 2H),
2-(4-(1,1-diflo-2-hydroxypropyl)phenyl)- | Phuong phapB | 7,89 (d,J= 9,0 Hz, 2H), 8,14
N-(4-(3-morpholinopyrazin-2- (s, 1H), 8,18 (s, 1H), 10,38 (s,
yl)phenyl)axetamit 1H) APCI-MS (m/z) 469
M+H)".
F
’ ’ "H NMR (300 MHz, DMSO-dy)
Vi N Hop chit trung | § 0,90 (t,J="7,5 Hz, 3H), 2,25
du y NO o) FF gign 2 va hop (s, 5SH), 3,70 (s, 2H), 6,42 (s,
N N chét trung gian | 1H), 7,14-7,22 (m, 6H), 7,45 (s,
22 4H), 7,60 (d, J= 7,2 Hz, 1H),
2-(4-(1,1-diflopropyl)phenyl)-N-(4-(5-(4- | Phuong phap A | 10,36 (s, 1H); ESI-MS (m/2)
flophenyl)-3-metyl-1H-pyrazol-1- 464 (M+H)".
yD)phenyl)axetamit
F "H NMR (300 MHz, DMSO-dy)
O H , 50,88 (t,J="7,5 Hz, 3H), 1,38
Vi O N v . Hop chat trung | (s, 9H), 2,14-2,20 (m, 2H), 3,64
du 7\~N S 0 E gian 2 va hop (s, 2H), 6,94 (d, J= 8,1 Hz,
21 N= chét trung gian 9 | 2H), 7,27-7,44 (m, 10H), 7,70
N-(4-(1-(tert-butyl)-5-(4-flophenyl)-1H- | Phuongphap A | (s, 1H), 10,11 (s, 1H); ESI-MS
pyrazol-4-yl)phenyl)-2-(4-(1,1- (m/z) 505 (M+H)".
diflopropyl)phenyl)axetamit
'H NMR (300 MHz, DMSO-d,)
, 81,05 (d,J="7,5 Hz, 3H), 1,38
Vi ; Hop chit trung | (s, 9H), 3,63 (s, 2H), 4,01 (m,
du F gian 3 va hop 1H), 5,49 (d, J = 6,0 Hz, 1H),
22 OH chit trung gian 9 | 6,94 (d, J = 8,1 Hz, 2H), 7,24-
N-(4-(1-(tert-butyl)-5-(4-flophenyl)-1H- | PhuongphapB | 7,41 (m, 10H), 7,70 (s, 1H),
pyrazol-4-yl)phenyl)-2-(4-(1,1-diflo-2- 10,11 (s, 1H); ESI-MS (m/z)
hydroxypropyl)phenyl)axetamit 522 (M+H)". ,
N-N H , "H NMR (300 MHz, DMSO-d,)
Vi \/ N Hop chét trung | §0,90 (t, J=5,7 Hz, 3H), 2,18-
du NEN K\Q\EF gian2vahop | 2,23 (m, 2H), 3,77 (s, 5H), 7,11
23 LN chat trung gian (s, 1H), 7,44-7,48 (m, 6H),
2-(4-(1,1-diflopropyl)phenyl)-N-(4-(3-(1- 23 7,68-7,75 (m, 3H), 8,48 (s, 1H),
metyl-1H-pyrazol-4-yl)pyrazin-2- Phuong phap A | 8,55 (s, 1H), 10,41 (s, 1H)+; ESI-
yl)phenyl)axetamit MS (m/z) 448 (M+H)".
~p° "H NMR (300 MHz, CDCl3) &
N 0,99 (t, J= 7,5 Hz, 3H), 2,07 (s,
Vi () H Hop chit trung | 3H), 2,15 (g, J= 9,3 Hz, 2H),
du Bj\/@ X . gian 2 va hop 3,10-3,19 (m, 4H), 3,44 (br s,
24 r\{ A F chat trung gian 2H), 3,57 (br s, 2H), 3,78 (s,
LN 24 2H), 7,26 (s, 1H), 7,40-7,57 (m,
N-(4-(3-(4-axetylpiperazin-1-yl)pyrazin- | Phuongphap A | 6H), 7,87 (d, = 8,4 Hz, 2H),

2-yDphenyl)-2-(4-(1,1-
diflopropyl)phenyl)axetamit

8,07 (s, 1H), 8,17 (s, 1H); ESI-
MS (m/z) 494 M+H)".
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'H NMR (300 MHz, CDCL;) &
0,98 (t, J=7,2 Hz, 3H), 2,10-

i (0]
vi S Hop chit trung | 2,20 (m, 2H), 3,56 (s, 3H), 3,77
: X e gian 2 va hop (s, 2H), 6,36 (d, J=9,3 Hz,
2‘-51 N F chit trung gian | 1H), 7,15 (d, J=9,3 Hz, 1H),
"N 25 7,26-7,53 (m, TH), 7,66 (s, 1H),
2-(4-(1,1-diflopropyl)phenyl)-N-(4-G-(1- | phuong phap A | 7,80 (s, 1H), 8,49 (s, 1H), 8,53
mety1-6-oxo-1,6-d1hydropyr1d1n-3- (S, II'D, APCI-MS (m /Z) 475
yl)pyrazin-2-yl)phenyl)axetamit (M+H)".
Cl
F oy p "H NMR (300 MHz, CDCly) 5
Vi C ® N H‘?fncff;ﬂmg 0,99 (t, J=7,2 Hz, 3H), 2,10-
du NS 0 Fe chit trung gian | 217 (m. 2H), 3,80 (s, 28,
26 LN g’ 7,20-7,40 (m, OH), 7,49 (s, 2H),
N-(4-(3-(4-clophenyl)pyrazin-2-yl)-2- Phuone ohap A | $29-8,31 (m, 1H), 8,59 (s, 2H);
flophenyl)-2-(4-(1,1- £ phap APCL-MS (m/z) 496 (M+H)".
diflopropyl)phenyl)axetamit
o '"H NMR (300 MHz, CDCls) §
H ; 0,90 (t, J= 7,2 Hz, 3H), 2,15-
Vi ® ® N H?fncff/t;;“ng 2,23 (m, 2H), 3,70-3,76 (m,
du N 0 Fo gl °P 1 5H), 6,89 (d, J=7,2 Hz, 2H),
27 LN chat eS| 735 (d, /=78 Hz, 4H), 7,46
2-(4-(1,1-diflopropyl)phenyl)-N-(4-(3-(4- | Phuone phap A (s, 4H), 7,56 (d, J= 7,8 Hz,
metoxyphenyl)pyrazin-2- S phap 2H), 8,61 (s, 2H), 10,33 (s, 11;1);
F
H ) "H NMR (300 MHz, DMSO-dy)
N A )
Vi O X . H‘:’:;lczhfétgung 80,90 (t, J="7,2 Hz, 3H), 2,17-
du a F cgl':ét o 9§’n 2,22 (m, 2H), 3,72 (s, 2H),
28 £ =N 28g &l 7,18-7,31 (m, 7H), 7,46 (br s,
2-(4-(1,1-diflopropyl)phenyl)-N-(4-(5-(4- | Phuong phap A | *H 6’617 o(i’sJ(s: ZfDHZ’ 2H),
flophenyl)-3-(triflometyl)-1 H-pyrazol-1- ’ ’ )
yl)phenyl)axetamit
H
N . "H NMR (300 MHz, DMSO-d)
Cl A s 6.
Vi ) NO 0 F Hop chatung | 50,98 (1, /= 7,2 Hz, 3H), 2,10-
du N SENS TP | 2,20 (m, 2H), 3,69 (5, 2H), 7,14
29 FaC 29g &l (s, 1H), 7,20 (d, J = 8,4 Hz,
N-(4-(5-(2-clophenyl)-3-(triflometyl)-1 H- , 2H), 7,42-7,60 (m, 10H), 10,38
pyrazol-1-yl)phenyl)-2-(4-(1,1- Phuong phap A (s, 1H).
diflopropyl)phenyl)axetamit
/@ H , 'H NMR (300 MHz, CDCL) &
Vi cl B Ny 5 Hop chat trung | 0,99 (t, J= 7,2 Hz, 3H), 2,08-
dli A 0 LU gian 2 va hop 2,22 (m, 2H), 3,72 (s, 2H),
20 l_N chét trung gian | 7,12-7,38 (m, 12H), 7,47 (d, J =
N-(4-(3-(2-clophenyl)pyridin-2- 30 ] 8,4 Hz, 2H), 7,66 (d, J=7,5 Hz,
yl)phenyl)-2-(4-(1,1- Phuong phap A | 1H), 8,71 (s, 1H); APCI-MS
diflopropyl)phenyl)axetamit (m/z) 477 M+H) .
1
H ] H NMR (300 MHz, DMSO-d,)
Vi C ® N i H‘:’:f;ff;;ung 50,89 (t, J = 7,2 Hz, 3H), 1,90
du NN 0 . cgﬁét o (:’fn (s, 3H), 2,15-2,24 (m, 2H), 3,68
31 LN o (s, 2H), 7,20-7,29 (m, 6H),
2-(4-(1,1-diflopropyl)phenyl)-N-(4-(3-(o- Phuong phép A 7,42-7,49 (m, 6H), 8,67 (s, 1H),

tolyl)pyrazin-2-yl)phenyl)axetamit

8,72 (s, 1H), 10,28 (s, 1H);

-142-




33268

APCI-MS (m/z) 458 (M+H)'.

Vi

I
N

(J N

Hop chét trung

"H NMR (300 MHz, CDCLy) &
0,98 (t, J= 7,2 Hz, 3H), 2,06-
2,22 (m, 2H), 2,50 (s, 3H), 2,72
(s, 4H), 3,39 (s, 4H), 3,79 (s,

N : \
du NJ\(O m\& gan 2vahop | ou g 45 748 (m, 3H), 7.59 (d,
32 LN cha tr;;g glan | ;=81 Hz, 2H), 7,73 (s, 1H),
2-(4-(1,1-diflopropyl)phenyl)-N-(4-(3-(4- Phuong phép A 7,82 (d, J= 8,7 Hz, 2H), 8,05
metylpiperazin-1-yl)pyrazin-2- (d,J/=1,8 Hz, 1H), 8,16 (d, J =
yl)phenyl)axetamit 2,1 Hz, 1H); APCI-MS (m/z)
466 (M+H)".
~ "H NMR (300 MHz, CDCl3) &
N 0,98 (t,J=7,2 Hz, 3H), 1,23 (¢,
() H Hom et trung | 7= 6:9 Hz 3H), 2,07-2,20 (m,
Vi B\I\/O X E ‘:’fn S Ah £ | 2H), 2,62-2,73 (m, 6H), 3,40 (s,
du NS F %lét o ‘:’:;l 4H), 3,79 (s, 2H), 7,43-7,47 (m,
33 N ¢ 33g &l 3H), 7,58 (d, J = 8,4 Hz, 2H),
2-(4-(?,1-dlﬂopropyl)phepyl)—N—(4-(3-(4- - o A 7,69 (s, 1H), 7,83 (d, J = 8,4
ety1p1perazm-1-yl)pyrgzm-2-y1)pheny1) uong phap Hz, 2H), 8,05 (s, 1H), 8,15 (s,
axetamit 1H); APCI-MS (m/z) 480
(M+H)".
"H NMR (300 MHz, DMSO-d,)
cl 80,90 (t, J= 7,2 Hz, 3H), 2,11-
H £ 2,27 (m, 2H), 3,70 (s, 2H), 7,11
Vi ® ® N Hop C;at‘tiung (d,J= 8,4 Hz, 2H), 7,29 (d, J =
du NEN g\©\EF C%lléatnmlz gi:’fn 8,4 Hz, 2H), 7,33 (d, J=8,1 Hz,
34 L 34 2H), 7,44-7,49 (m, 5H), 7,55 (d,
N-(4-(2-(4-clophenyl)pyridin-3- . J=38,1Hz, 2H), 7,80 (d, /=178
y1)phenyl)-2-(4-(1,1- Phuong phap & 1 %y, 1H), 8,64 (d, /= 4,2 Hz,
diflopropyl)phenyl)axetamit 1H), 10,28 (s, 1H); APCI-MS
(m/z) 477 M+H)".
Cl 'H NMR (300 MHz, DMSO-d¢)
y , § 0,90 (t, J= 6,9 Hz, 3H), 2,17-
Vi O N _ Hop chét trung | 2,23 (m, 2H), 3,69 (s, 2H), 7,09
du § O o) F gign 2 va hop (d,J/=17,8Hz, 2H), 7,18 (d,J=
3 5 | F chat trung gian | 7,2 Hz, 2H), 7,36-7,46 (m, 7H),
N 35 7,55 (d, J = 8,4 Hz, 2H), 8,57
N-(4-(4-(4-clophenyl)pyridin-3- Phuong phap A | (s, 1H), 8,61 (d, J=4,8 Hz,
yDphenyl)-2-(4-(1,1- 1H), 10,27 (s, 1H); APCI-MS
diflopropyl)phenyl)axetamit (m/z) 477 (M+H)".
"H NMR (300 MHz, CDCl;) &
0,99 (t,J=7,2 Hz, 3H), 1,08 (d,
\[Oj/ H , J=6,3 Hz, 6H), 2,07-2,22 (m,
Vi N S N B Hop chét trung | 2H), 2,45 (t,J = 11,1 Hz, 2H),
du NJ\/@ mEF gian2vahop | 3,42 (d,J=12,3 Hz, 2H), 2,62-
36 LN chat trung gian | 2,72 (m, 2H), 3,78 (s, 2H), 7,31
2-(4-(1,1-diflopropyl)phenyl)-N-(4-(3- 36 ] (s, 1H), 7,41 (d, J=7,8 Hz,
((25,6R)-2,6-dimetylmorpholino)pyrazin- Phuong phap A | 2H), 7,47-7,57 (m, 4H), 7,86 (d,
2-yl)phenyl)axetamit J=8,4Hz, 2H), 8,07 (s, 1H),
8,11 (s, 1H); APCI-MS (m/z)
481 (M+H)".
Vi O H Hop chit trung | 'H NMR (300 MHz, DMSO-dj)
dn ol N gian3 vahop | 51,06 (d,/=6,3 Hz, 3H), 3,68
37 WA O o F chét trung gian | (s, 2H), 4,01-4,05 (m, 1H), 5,49
N 11 (d, J=6,0 Hz, 1H), 7,28 (d, J =
HO Phuong phap B | 8,4 Hz, 2H), 7,39-7,45 (m, 8H),
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N-(4-(3-(2-clophenyl)pyrazin-2-
yl)phenyl)-2-(4-(1,1-diflo-2-
hydroxypropyl)phenyl)axetamit

7,49 (d, J= 7,8 Hz, 2H), 8,69
(s, 1H), 8,77 (s, 1H), 10,29 (s,
1H); ESI-MS (m/z) 494
M+H)".

"H NMR (300 MHz, DMSO-d;)

Cl
Vi N N Hop chét trung | 50,89 (t, /= 7,2 Hz, 3H), 2,15-
du y N’O o) FF gian 2 va hgp 2,22 (m, 2H), 2,28 (s, 3H), 3,68
353 =N chat trung gian (s, 2H), 6,39 (s, 1H), 7,08 (d, J
‘ 37 =9,0 Hz, 2H), 7,44-7,53 (m,
N-(4-(5-(2,4-diclophenyl)-3-metyl-1H- | Phuwong phap A | 8H), 7,66 (s, 1H), 10,30 (s, 1H);
pyrazol-1-yl)phenyl)-2-(4-(1,1- ESI-MS (m/z) 514 (M)".
diflopropyl)phenyl)axetamit
F
"H NMR (300 MHz, DMSO-dy)
Vi o O H Hop chét‘trung 81,06 (d, J= 6,6 Hz, 3H), 3,68
du § O i F gian3 vahop | (s, 2H), 4,00-4,05 (m, 1H), 5,49
30 “{\/ X chat trung gian | (d,J=5,1 Hz, 1H), 7,25-7,54
HO 38 (m, 11H), 8,69 (s, 1H), 8,77 (s,
N-(4-(3-(2-clo-4-flophenyl)pyrazin-2- | Phwong phap B 1H), 10,30 (s, 1H),
yDphenyl)-2-(4-(1,1-diflo-2-
hydroxypropyl)phenyl)axetamit
O H 'H NMR (300 MHz, DMSO-d,)
N £ 50,85 (t,J = 6,9 Hz, 3H), 1,06
Vi X F Hop chatrung |4 5~ 60117, 3H), 2,27 (q, 7 =
N7 F gian 3 va hop
du N chit trung gian | OO H% 2H), 3,67 (s, 2H), 4,03-
40 _ HO 39 4,07 (m, 1H), 5,49 (br s, 1H),
2-(4-(1,1-diflo-2-hydroxypropylphenyl)- | nanB | 177,49 (m, 12H), 8,66 (s,
N-(4-(3-(2-etylphenyl)pyrazin-2- UOng PRAP B 1y 872 (s, 1H), 10,27 (s, 1H):;
yDphenyl)axetamit APCI-MS (m/z) 488 (M+H)".
_ "H NMR (300 MHz, CDClL;) &
I( 0 _ 1,00 (t, J= 7,8 Hz, 3H), 2,08-
H £ 2,21 (m, 3H), 2,65-2,71 (m,
Vi [N] N Hop C;at‘tfl“ng 6H), 3,33 (s, 6H), 3,60-3,64 (m,
du N)\/©/ K\Q\EF Cilgftmrvlz g(i)fn 2H), 3,80 (s, 2H), 7,43 (d, J =
41 LN 20 8,4 Hz, 3H), 7,50 (d, J = 7,8 Hz,
2-(4~(1,1-diflopropyl)phenyl)-N-(4-(3-(4- | Phuong phap A 2H), 7,56 (_d, J= 8,4 Hz, 2H),
(2-metoxyetyl)piperazin-1-yl)pyrazin-2- 7,86 (d, J=38,4 HZ,‘ 2H), 8,06
yl)phenyl)axetamit (s, 1H)(, ;;;)55(136 ?1;/[1); }?)I: CI-MS
"H NMR (300 MHz, DMSO-d)
O?\l/ 80,90 (t, J=7,5 Hz, 3H), 2,19-
£ 2,23 (m, 2H), 2,94-3,10 (m,
Vi iN] § Hop C;at‘tgung 2H), 3,20-3,35 (m, 9H), 3,73 (s,
du )\((j m; g1an = Valiob | o1y 3,74-3,84 (m, 2H), 7,47 (s,
N F chat trung gian PRSI — 20
42 LN § 41 4H), 7,72 (d, J= 7,8 Hz, 2H),
N~(4-(3-(4-axetyl-2-metylpiperazin-1- Phuong phap A 7&8§ Sdi ‘1]121’_71’28 glff 2?’32’16
yl)pyrazin-2-yl)phenyl)-2-(4-(1,1- ( ’1 N Al’)CI l\;IS ), y ’508(8,
diflopropyl)phenyl)axetamit H); (M—+H)+(m 2)
NN ’ ] "H NMR (300 MHz, CDCl;) &
Vi P N Hop chit trung | 0,99 (t, /= 7,8 Hz, 3H), 2,07-
i m X F gian 2 va hop 2,22 (m, 2H), 3,77 (s, 2H),
2 hLN F chét trung gian | 7,34-7,41 (m, 6H), 7,49 (d,J =
2N 42 7,8 Hz, 2H), 8,66 (d, J = 4,8 Hz,
2-(4~(1,1-diflopropyl)phenyl)-N-(4-3- | phyong phap A | 2H), 8,82 (s, 2H), 9,15 (s, 1H);

(pyrimidin-5-yl)pyrazin-2-

ESI-MS (m/z) 446 (M+H)".
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yl)phenyl)axetamit

"H NMR (300 MHz, DMSO-dg)
§0,89 (t, J=7,8 Hz, 3H), 1,91

F
H £
Vi J ® N lop CRALIUNE | (o 3H),2,16-2,18 (m, 2H), 3,69
du NA m\EF ohét trung g?fn (s, 2H), 7,03-7,07 (m, 2H),
44 (N 3 7,04-7,29 (m, 3H), 7,42-7,53
2-(4~(1,1-diflopropyl)pheny)-N-(4-(3-(4- | phyong phap A | @3t 8,67 (s, 1H), 8,72 s,
flo-2-metylphenyl)pyrazin-2- 1H), 10,30 (s, 1H); AP E:I-MS
yl)phenyl)axetamit (m/z) 476 (M+H) .
i "H NMR (300 MHz, DMSO-d;)
Vi o O H Hop chit trung | §0,89 (¢, J= 6,9 Hz, 3H), 2,16-
dn O g F gian 2 vahop | 2,22 (m, 2H), 3,69 (s, 2H), 7,28
45 Nl \N F chit trung gian | (d, J= 8,4 Hz, 2H), 7,30-7,60
> , 38 (m, 9H), 8,69 (s, 1H), 8,77 (s,
N-(4-(3-(2-clo-4-flophenyl)pyrazin-2- | phyong phap A | 1H), 10,31 (s, 1H); APCI-MS
. yl)phenyl)-2-(4-(1,1- (m/z) 496 (M+H)".
diflopropyl)phenyl)axetamit
7 "H NMR (300 MHz, DMSO-d;)
Vi O H Hop chét trung | 80,89 (t, J= 7,2 Hz, 3H), 2,15-
b O X E gian 2 va hop 2,19 (m, 2H), 3,69 (s, 2H),
46 I\i : F chat trung gian 7,08-7,18 (m, 4H), 7,36-7,53
D 44 (m, 9H), 8,54 (s, 1H), 8,60 (s,
N-(4-(3-(4-clophenyl)pyridin-4- Phuong phép A | 1H), 10,24 (s, 1H); APCI-MS
_ yDphenyl)-2-(4-(1,1- (m/z) 477 (M+H)'".
diflopropyl)phenyl)axetamit
- "H NMR (300 MHz, CDCl3) &
O H , 0,99 (t, J= 7,2 Hz, 3H), 1,90 (s,
Vi N N ng chét‘trung 3H), 2,07-2,22 (m, 2H), 2,31 (s,
du S O o Ul FF gian2vahop | 3H), 3,73 (s, 2H), 6,94-7,01 (m,
47 N chat trung gian 2H), 7,06-7,12 (m, 2H), 7,34-
(2,4-dimetylphenyl)pyrazin-2- fH)' AP,CLM’S (m;z) ’477 ’
yl)phenyl)axetamit ’ (M), -
"H NMR (300 MHz, DMSO-d;)
O H , §0,90 (t, J=7,8 Hz, 3H), 2,17-
- . N Hop chit trung | 2,25 (m, 2H), 2,33 (s, 3H), 3,69
du NA O o) FF gian 2va h<:)"p (s, 2H), 6,91-6,97 (m, 1H), 7,12
4'8 LN chat trung gian | (d,J=7,2Hz, 1H),7,32(d,J=
flo-4-metylphenyl)pyrazin-2- ES lH’)' AP éI_MS’ (m /z’) 47’ 6
yl)phenyl)axetamit ’ ’ (M)
F "HNMR (300 MHz, DMSO-de)
H £ 50,88 (t, J= 7,2 Hz, 3H), 2,15-
Vi m@ N Hop C;at‘t;“ng 2,39 (m, 2H), 3,67 (s, 2H), 6,56
du o Nh/<jr 70(\©\EF cgggftmf (:’fn (d, J = 6,3 Hz, 1H), 7,24-7,30
49 LN e (m, 4H), 7,40-7,50 (m, 6H),
N-(4-(1-(2-clo-4-flophenyl)-6-oxo-1,6- Phuong phép A 7,70 (s, 1H), 8,11 (d, J=5,7

dihydropyrimidin-2-yl)phenyl)-2-(4-(1,1-
diflopropyl)phenyl)axetamit

Hz, 1H), 10,33 (s, 1H); APCI-
MS (m/z) 512 (M+H)".
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'H NMR (300 MHz, DMSO-dy)

Cl
Vi O H Hop chét trung | § 0,89 (t, /= 7,8 Hz, 3H), 2,16-
: ! cl O X B gian2 vahop | 2,22 (m, 2H), 3,69 (s, 2H), 7,29
5‘3 N F chét trung gian | (d, J= 8,1 Hz, 2H), 7,42-7,55
N _ 48 (m, 7H), 7,63 (s, 1H), 8,70 (s,
N-(4-(3-(2,4-diclophenyl)pyrazin-2- Phuong phap A | 1H), 8,79 (s, 1H), 10,32 (s, 1H);
~ yDphenyl)-2-(4-(1,1- APCI-MS (m/z) 512 (M+H)".
diflopropyl)phenyl)axetamit :
H NMR (300 MHz, CDCl;) &
O 1,23 (d,J=5,7 Hz, 3H), 1,91
H £ (s, 3H), 2,31 (s, 3H), 3,72 (s,
Vi ® N . H‘:’fn‘?f;?ng 2H), 4,13-4,17 (m, 1H), 6,95 (s,
du NS O F San o valob | 1y 6,99 (d, J= 6,9 Hz, 1H),
51 N HO chat MRS | 710 (d, /=78 Hz, 1H), 7,19
2-(4-(1,1-diflo-2-hydroxypropyl)phenyl)- Phuong phép B (s, 1H), 7,35-7,40 (m, 5H), 7,50
N-(4-(3-(2,4-dimetylphenyl)pyrazin-2- (d,/=8,1 Hz, 2H), 8,59 (d, /=
yl)phenyl)axetamit 8.7 Hz, ilélg, &PC}I%)—E\/IS (m/z)
+H) .
TH NMR (300 MHz, DMSO-dy)
O?A §0,63-0,70 (m, 4H), 1,07 (d, J
N = 6,3 Hz, 3H), 1,91-1,95 (m,
H : 1H), 3,08-3,12 (m, 4H), 3,49-
Vi [N] N - H‘ffﬂ";f;ﬁ;ng 3,53 (m, 2H), 3,68-3,72 (m,
du NN 0 = C%lét o :g’n 2H), 3,73 (s, 2H), 4,02-4,06 (m,
54 LN HO 49g &l 1H), 5,47-5,51 (m, 1H), 7,44 (s,
N-(4-(3-(4- Phuong phap B | 4D 7.73 (d, /= 8.4 Hz, 2H),
(xyclopropancarbonyl)piperazin-1- & Phap 7,90 (d, J=17,2 Hz, 2H), 8,14
yl)pyrazin-2-yl)phenyl)-2-(4-(1,1-diflo-2- (s, 1H), 8,19 (s, 1H), 10,38 (s,
hydroxypropyl)phenyl)axetamit 1H); ES({\-/IMS )(I’l/z’) 536
+H)".
C'\Q H '"H NMR (300 MHz, DMSO-dq)
N s 50,88 (t, /= 7,2 Hz, 3H), 2,15-
N ) ) ) 5 9 &y
Vi A\/Ej 5 F Hop chat trung | ) 0" 1y 327 (s, 3H). 3.68
N F gian 2 va hop ]
du LN ¢ : (s, 2H), 6,72-6,76 (m, 2H), 7,06
55 N-(4-(((4- chat trggg glan | "y =63 Hy, 2H), 7,42-7,55
clophenyl)(metyl)amino)pyrazin-2- Phuong phap A (m, 8H), 8,34-8,43 (m, 2H),
yl)phenyl)-2-(4-(1,1- 10,24 (s, 1H); APCI;MS (m/z)
diflopropyl)phenyl)axetamit : 507 (M+H)".
H NMR (300 MHz, DMSO-dg)
, § 0,89 (t,J=7,2 Hz, 3H), 2,15-
Vi Hop chat trang | 2,23 (m, 2H), 2,57 (s, 3H), 3,72
i )\((j gian2vahop | (s, 2H), 4,42 (s, 2H), 7,12 (d, J
56 N chat trung gian = 6,9 Hz, 2H), 7,23-7,31 (m,
51 wT—T\ 744 748 (m,4T—T\ 77()(q
N-(4-(3- (benzyl(metyl)armno)pyrazm—2- Phuong phép A 4H) 8,08 (d, J = 6,3 Hz, 2H),
_ yDphenyl)-2-(4-(1,1- 10,36 (s, 1H); APCI-MS (m/z)
diflopropyl)phenyl)axetamit 487 (M+H)".
"H NMR (300 MHz, DMSO-dy)
Hop chit trune | 8 0-89 (&7="7,2 Hz, 3H), 2,18-
Vi NH ":}1 YAk & | 2,22 (m, 2H), 3,74 (s, 2H), 4,50
du NJ\(Q ST | (5, 2H), 6,90-6,95 (m, 1H),
57 52g g 7,25-7,32 (m, 5H), 7,44-7,48
N—(4 (3 (benzylammo)pyrazm—2- Phuong phap A (m, 4H), 7,64 (d, /= 7,2 Hz,

yl)phenyl)-2-(4-(1,1-
diflopropyl)phenyl)axetamit

2H), 7,68-7,74 (m, 3H), 7,89 (s,
1H), 10,39 (s, 1H); APCI-MS
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(m/z) 473 (M+H)".

S

"H NMR (300 MHz, DMSO-d;)
80,90 (t,J=72 Hz, 3H), 1,43
(d, J=7,2 Hz, 3H), 2,18-2,23

Vi Hop chat trung | (m, 2H), 3,74 (s, 2H), 5,14-5,18
i L\I\HKO m glan2vihop | (m, 1H), 6,31-6,35 (m, 1H),
58 I\'IK,\N e chat trung gian | 7,17 (d, J= 6,3 Hz, 1H), 7,25-
- 53 7,37 (m, 4H), 7,45-7,49 (m,
2-(4~(1,1-diflopropyl)phenyl)-N-(4-(3-((1- | Phuong phap A | 4H), 7,65 (d, J= 7,2 Hz, 2H),
phenyletyl)amino)pyrazin-2- 7,70-7,75 (m, 3H), 7,86 (s, 1H),
yDphenyl)axetamit 10,40 (s, 1H); APCI-MS (m/z)
487 (M+H)".
TH NMR (300 MHz, DMSO-dj)
80,90 (t, J=7,8 Hz, 3H), 1,43
EP (d, J= 6,6 Hz, 3H), 2,18-2,25
£ (m, 2H), 3,74 (s, 2H), 5,14-5,18
Vi NH S Hop C;at,t;“ng (m, 1H), 6,32-6,36 (m, 1H),
du NJ\(Q m\ﬁ Cilgftm;a (i)fn 7,17 (d,J= 7,2 Hz, 1H), 7,27 (¢,
59 5 4g g J=17,8Hz, 2H), 7,35 (d, J= 7,2
(R)-2- (4 (1,1 -diflopropyl)pheny)-N-(4- | Phuong phap A | 1% 2H), 7,45-7,49 (m, 4H),
(3-((1-phenyletyl)amino)pyrazin-2- 7,65 (d, J= 8,4 Hz, 2H), 7,72-
yl)phenyl)axetamit 7,78 (m, 3H), 7,86 (s, 1H),
10,41 (s, 1H); APCI-MS (m/z)
487 (M+H)".
"H NMR (300 MHz, DMSO-d;)
(? 80,87 (t,J=7,5 Hz, 3H), 1,41
Vi L H Hop chét trung | (d,J=6,9 Hz, 3H), 2,13-2,17
i N g E gian 2 va hop (m, 2H), 2,31 (s, 3H), 3,69 (s,
66 i\'l\,\ F chat trung gian | 2H), 5,25-5,29 (m, 1H), 7,13 (d,
-N 55 J=172Hz, 2H), 7,18-7,27 (m,
(R)-2-(4-(1,1-diflopropyl)phenyl)-N-(4- | Phyong phap A | 3H), 7,41-7,45 (m, 4H), 7,65 (s,
(3-(metyl(1-phenyletyl)amino)pyrazin-2- 4H), 8,05 (s, 2H), 10,32 (s, 1H);
yDphenyl)axetamit APCI-MS (m/z) 501 (M+H)".
"H NMR (300 MHz, DMSO-ds)
80,90 (t, J=7,2 Hz, 3H), 1,43
? (d,J =172 Hz, 3H), 2,16-2,25
H £ (m, 2H), 3,74 (s, 2H), 5,14-5,18
Vi NH S Ne H‘:’;"zhatétiung (m, 1H), 6,35 (d,J= 7,8 Hz,
du NJ\D %/\Q\EF cilét tru;’l ffn 1H), 7,17 (t, J= 7,2 Hz, 1H),
61 N p 6g & 7,27 (t, J = 7,8 Hz, 2H), 7,36 (d,
(8)-2-(4-(1,1-diflopropyl)phenyl)-N-(4-(3- | Phuong phap A J=12Hz, 2H), 7,45-7,49 (m,
((1-phenyletyl)amino)pyrazin-2- 4H), 7,65 (d, J = 9,0 Hz, 2H),
yphenyl)axetamit 7,72-7,79 (m, 3H), 7,87 (s, 1H),
10,41 (s, 1H); APCI-MS (m/%)
487 (M+H)".
'H NMR (300 MHz, DMSO-dq)
, 80,89 (t, J= 7,2 Hz, 3H), 1,43
Vi Hop chit trung | (d,J=6,3 Hz, 3H), 2,16-2,25
i )\/(j gian2vahop | (m,2H),2,33 (s, 3H), 3,72 (s,
6 NS chat trung gian | 2H), 5,29-5,35 (m, 1H), 7,16 (d,
57 J=17,2Hz, 2H), 7,22-7,29 (m,
(8)-2-(4- (U dlﬂopropyl)PhenYD-N (4-G3- | Phuong phap A | 3H), 7,44-7,48 (m, 4H), 7,67 (s,

(metyl(1-phenyletyl)amino)pyrazin-2-
yl)phenyl)axetamit

4H), 8,08 (s, 2H), 10,34 (s, 1H);
APCI-MS (m/z) 501 (M+H)".
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Cl

"H NMR (300 MHz, DMSO-d)
80,90 (t, J=7,5 Hz, 3H), 1,42
(d, J= 6,3 Hz, 3H), 2,17-2,31

Vi ” H Hop chét‘trung (m, 2H), 3,74 (s, 2H), 5,13 (t, J
i )\(Q T . gian2vahop | =63 Hz, 1H), 6,48 (d, /=75
6§ NI ~ F chat trung gian Hz, 1H), 7,32 (d, /= 7,8 Hz,
LN 58 2H), 7,39 (d, J = 7,8 Hz, 2H),
($)-N-(4-(3-((1-(4- Phuong phap A | 7,45-7,49 (m, 4H), 7,65 (d, J =
clophenyl)etyl)amino)pyrazin-2- 7,8 Hz, 2H), 7,72-7,78 (m, 3H),
yDphenyl)-2-(4-(1,1- 7,85 (s, 1H), 10,42 (s, 1H);
diflopropyl)phenyl)axetamit APCI-MS (m/z) 521 (M+H)".
, "H NMR (300 MHz, DMSO-d;)
cl §0,90 (t, J= 7,2 Hz, 3H), 1,43
\? H , (d, J=6,3 Hz, 3H), 2,18-2,32
Vi NH N | N Hop chét‘trung (m, 2H), 3,75 (s, 2H), 5,14 (t, J
My N )\K@ o LLF gian2vahop | =63 Hz, 1H),6,55(d,J=17,5
6 4 LN chat trung gian Hz, 1H), 7,22 (d, /= 7,8 Hz,
()-N-(4-(3(1-G3- 59 2H), 7,28-7,35 (m, 2H), 7,42-
clophenyl)etyl)amino)pyrazin-2- Phuong phap A | 7,50 (m, 4H), 7,67 (d, J= 8,4
diflopropyl)phenyl)axetamit APCI-MS (m/z) 521 (M+H)".
Cl
"H NMR (300 MHz, DMSO-dq)
50,89 (t, J=7,2 Hz, 3H), 1,43
Vi Hop chittrung | (d, /= 6,3 Hz, 3H), 2,18-2,22
du )\(O gian 2 va hop (m, 2H), 2,32 (s, 3H), 3,72 (s,
65 NS chat trung gian | 2H), 5,26-5,31 (m, 1H), 7,19 (d,
60 J=7,8Hz, 2H), 7,34 (d, J= 8,4
S) -N-(4-(3-((1-(4- Phuong phap A | Hz, 2H), 7,44-7,48 (m, 4H),
clophenyl)etyl)(metyl)amino)pyrazin-2- 7,65-7,69 (m, 4H), 8,08 (d, J =
yDphenyl)-2-(4-(1,1- 5,1 Hz, 2H), 10,35 (s, 1H).
diflopropyl)phenyl)axetamit
"H NMR (300 MHz, DMSO-dj)
/9 80,90 (t,J=7,2 Hz, 3H), 1,41
£ (d, J= 6,9 Hz, 3H), 2,13-2,23
Vi J\Q lop chat tung | (on21), 3,75 (5, 2H), 5,39-5,43
du N cgﬁgftm;a (:’fn (m, 1H), 6,57 (d, J= 7,5 Hz,
66 61g S8 1 1H), 7,21-7,25 (m, 2H), 7,38 (4,
(5) N-(4- -(3-(A-2- - héo A | /=72 Hz, 1H), 7,45-7,49 (m,
clophenyl)etyl)ammo)pyrazm—Z- uong phap 5H), 7,70-7,84 (m, 6H), 10,42
__yDphenyl)-2-(4-(1,1- - (s, 1H); APCI-MS (m/z) 520
diflopropyl)phenyl)axetamit M),
F "H NMR (300 MHz, DMSO-ds)
| : 80,90 (t, /=72 Hz, 3H), 1,36
£ (d, J= 6,3 Hz, 3H), 2,18-2,25
g R Hop C;at‘tﬁmg (m, 2H), 2,40 (s, 3H), 3,74 (s,
du . )\(0 m\EF ciléaftm;’; glcz’fn 2H), 5,21-5,25 (m, 1H), 6,44 (d,
67 L_N 62 J=6,3 Hz, 1H), 6,92-7,01 (m,
2(4-(1.1-diflooronyv]phenyl)-N-(4-(3- . 2H), 7,39-7,50 (m, 5H), 7,63 (d,
(8)-2-(4-(1,1 dl(f(lf_lzﬁ%};_)g_ y1)-N-(4-(3- | Phuong phap A 7= 8.4 Hz, 2H), 774 (d, J~ 8.4
metylphenyl)etyl)amino)pyrazin-2- Hz, 3H), 7,86 (s, 1H), 10,42 (s,
yl)phenyl)axetamit 1H).
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"H NMR (300 MHz, DMSO-dj)

C,/? y 8 éc,lo; (d,6 J9 = H6Z,93I;I{z), 3H), 1,41
N z ,J=6, \ , 3,74 (s,
Vi w X F H?fn‘?it;;ung 2H), 4,06 (br s, 1H), 5,39-5,43
du "L\N F C%llét o ‘:’fn (m, 1H), 6,57 (d, J = 6,9 Hz,
68 2 OH s g8l 1H), 7,21-7,26 (m, 3H), 7,36-
N-(4-(3-(((5)-1-(2- . 7,46 (m, 6H), 7,70 (d, J= 8,4
clophenyl)etyl)amino)pyrazin-2- Phuong phap B Hz, 2H), 7,77 (d, J= 8,4 Hz,
yDphenyl)-2-(4-(1,1-diflo-2- 2H), 7,84 (s, 1H), 10,42 (s, 1H);
hydroxypropyl)phenyl)axetamit APCI-MS (m/z) 537 (M+H)".
"H NMR (300 MHz, DMSO-dg)
80,88 (t,J=7,2 Hz, 3H), 1,34
(4, J=5,7Hz, 3H), 2,15-2,25
Hop chit trung | (m, 5H), 2,32 (s, 3H), 3,73 (s,
Vi @ gian2vahop | 2H), 5,21-5,25 (m, 1H), 6,24 (d,
du N chét tr161;1g gian | J=6,3 Hz, 1H), 6,88-6,90 (m,
69 (S)-2—(4-(1,1-d1ﬂopropy1)phenyl)-N-(4-(3- Phuong phép A 72, 55)177’ ’4271 (E'i: .er)?,78’ g)z E dl,I‘{])’:
. (12,4~ . 7.8 Hz, 2H), 7,73 (d, J = 8,4 Hz,
dlmetylphenyl)etyl)anuno)pyrazm-2- 3H), 7,85 (s, 1H), 10,39 (s, 1H):
y)phenyl)axetamit APCI-MS (m/z) 513 (M-HY
F "H NMR (300 MHz, DMSO-dg)
§ 0,90 (t, J= 7,2 Hz, 3H), 1,40
o H £ (4, J=6,9 Hz, 3H), 2,18-2,25
Vi NH N Hop Cfat‘tfng (m, 2H), 3,75 (s, 2H), 5,35-5,39
dy NJ\/@ m\EF bt trung P | (m, 1H), 6,62-6,65 (m, 1H),
70 LN a2 | 7,117,15 (m, 2H), 7,35 (4, T =
(S)-N-(4-(3-((1-(2-clo-4- . 8,7 Hz, 1H), 7,45-7,49 (m, 5H),
flophenyl)etyl)amino)pyrazin-2- Phuong phdp A 7,67-7,85 (m, SH), 10,42 (s,
yl)phenyl)-2-(4-(1,1- 1H); APCI-MS gm/z) 539
diflopropyl)phenyl)axetamit (M+H)
TH NMR (300 MHz, DMSO-d¢)
§ 0,83-0,88 (m, 2H), 1,07 (d, J
H = 6,3 Hz, 3H), 1,11-1,15 (m,
Vi w” . Hop chét‘ trung | 2H), 1,62-1,72 (m, SH), 2,99-
du NS 0 F gian 3 va hop 3,13 (m, 2H), 3,10-3,15 (m,
71 LN OH chét trung gian 3H), 3,73 (s, 2H), 4,03 (br s,
N-(4-(3- , 65 1H), 5,52 (d, J= 5,7 Hz, 1H),
((Xyclohexylmetyl)amino)pyrazin-2- Phuong phap B | 6,25 (br s, 1H), 7,42-7,46 (m,
yl)phenyl)-2-(4-(1,1-diflo-2- 3H), 7,57 (d, J = 8,4 Hz, 2H),
hydroxypropyl)phenyl)axetamit 7569'171:17)5 1(315 SIEI)’ 171:71’)91 (s,
. ) S, .
% 'H NMR (300 MHz, DMSO-d,)
81,07 (d, J= 6,9 Hz, 3H), 1,42
H £ (d, J=6,3 Hz, 3H), 3,74 (s,
\% NH N Hop cﬁat\tgung 2H), 4,05 (br s, 1H), 5,11-5,15
du N)\(Q ]3/\©:EF Ci‘gfmga ‘:’fn (m, 1H), 5,49-5,53 (m, 1H),
72 LN on 58g & 6,49 (d, J= 7,5 Hz, 1H), 7,32
N-(4-(34((S)-1-4- Phuong phap B | 740 0 71D: 7,62 (6, 7= 5.4
clophenyl)etyl)amino)pyrazin-2- , 2H), 7,72-7,76 (m, 3H),
yl)phenyl)-2-(4-(1,1-diflo-2- 7,82-7,86 (m, 2H), 10,41 (s,
hydroxypropyl)phenyl)axetamit 1H).
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Cl H
E;NH N

"H NMR (300 MHz, DM SO-d)
81,07 (d, J=6,3 Hz, 3H), 1,42
(d, J= 6,6 Hz, 3H), 3,85 (s,
2H), 4,05 (br s, 1H), 5,39-5,46

Vi )\/@ X F H‘?fnc;lit;;‘mg (m, 1H), 5,52 (d, /= 6,0 Hz,
du “L\N F F N ‘:’fn 1H), 6,83 (d, J = 6,9 Hz, 1H),
73 g OH . 6g &l 7,18-7,25 (m, 2H), 7,38 (d, J =
N-(4-(3-(((5)-1-(2- . 7,8 Hz, 1H), 7,45 (s, 4H), 7,56-
clophenyl)etyDamino)pyrazin-2-y)-2- | PhUongphdp B\ o orp 7 79 (s, 1H), 7,87
flophenyl)-2-(4-(1,1-diflo-2- (s, 1H), 8,12 (t, J= 7,8 Hz, 2H),
hydroxypropyl)phenyl)axetamit 10,19 (s, 1H); ESI-MS (m/2)
555 (M+H)".
"H NMR (300 MHz, DMSO-d,)
81,07 (d, J= 6,9 Hz, 3H), 1,37
(d, J= 6,6 Hz, 3H), 3,76 (s,
Vi . Hop chét trung | 2H), 4,05 (br s, 1H), 5,40-5,45
du N E gian 3 va hop (m, 1H), 5,52 (d, J= 6,0 Hz,
,;4 U_N F oH chat trung gian 1H), 6,62 (d, J= 7,2 Hz, 1H),
N—(4-(3-(((S)-1-(2- 67 ) 7,18-7,25 (I‘Il, 3H), 7,37 (d, J=
clophenyl)etyl)amino)pyrazin-2-yl)-3- Phuong phap B | 7,2 Hz, 1H), 7,45 (s, 6H), 7,73-
flophenyl)-2-(4-(1,1-diflo-2- 137681 ((I: f}%)’géo 1\% %H))
. , , ; - m/z
hydroxypropyl)phenyl)axetamit 355 (VAT
"H NMR (300 MHz, DMSO-d)
80,89 (t,J= 7,2 Hz, 3H), 2,18-
Vi Hop chat trung | 2,25 (m, 2H), 3,73 (s, 2H), 5,48
du gi'fln 2 va hop (s, 2H), 6,01 (br s, 1H), 7,35-
s N \YQ Y\©\t chét trung gian | 7,47 (m, 8H), 7,69 (d, J = 8,4
68 Hz, 2H), 8,03 (d, J= 8,7 Hz,
N-(4-(3- (benzy].oxy)pyrazm— -yD)phenyl)- Phuong phap A | 2H), 8,17 (s, 1H), 8,31 (s, 1H),
2-(4-(1,1-diflopropyl)phenyl)axetamit 10,40 (s, 1H); APCI-MS (m/z)
474 (M+H)".
"H NMR (300 MHz, DMSO-d;)
80,90 (t, J=7,2 Hz, 3H), 1,63
Vi H Hop chittrung | (d,J=6,3 Hz, 3H), 2,16-2,25
du 9\(@ ¥ F gian2 vahop | (m, 2H), 3,75 (s, 2H), 6,21-6,26
76 "{\/\N F chat trglglg gian (m, 1H),(7,30-7,)35 (m, (3dH),
2 7,40-7,50 (m, 6H), 7,73 (d, J =
2-(4-(1,1-diflopropyl)phenyl)-N-(4-(3-(1- | phyong phap A | 8,7 Hz, 2H), 8,06-8,12 (m, 3H),
phenyletoxy)pyrazin-2- | 8,25 (s, 1H), 10,43 (s, 1H);
yDphenyl)axetamit APCI-MS (m/7) 488 (M+H)".
F "H NMR (300 MHz, DMSO-d;)
/@ 50,89 (t,J= 7,2 Hz, 3H), 2,16-
v | 221 @D 7020, 5
gian 2 va hop A5 £50 1 2l N b
du @ W/\Q\t chit trung gian | 7:447.48 (m, 4H), 7,55 (d, J =
77 NI 0 8,7 Hz, 1H), 7,65-7,70 (m, 3H),
N-(4-(3- ((2 clo-4 flobenzyl)oxy)pyrazin- Phuong phap A 3001, 7= 9,0 e, 720, 8.7

2-yl)phenyl)-2-(4-(1,1-
diflopropyl)phenyl)axetamit

(s, TH), 8,34 (s, 1H), 10,39 (s,
1H); APCL-MS (m/z) 526
(M+H)".
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©

"H NMR (300 MHz, DMSO-d;)
81,06 (d, J= 6,9 Hz, 3H), 3,72

Vi o Hop chittrung | (s, 2H), 4,03 (brs, 1H), 5,46-
o ) J\(@ X F gian3vahep | 5,60 (m, 3H), 7,37-7,50 (m,
7g N chat trung gian 9H), 7,70 (d, J= 7,2 Hz, 2H),
OH 68 8,03 (d, J= 8,4 Hz, 2H), 8,17
N-(4-(3-(benzyloxy)pyrazin-2-yl)phenyl)- | Phuong phap B | (s, 1H), 8,32 (s, 1H), 10,39 (s,
2-(4-(1,1-diflo-2- 1H); APCI-MS (m/z) 490
hydroxypropyl)phenyl)axetamit _ M-+H)".
"H NMR (300 MHz, DMSO-dq)
80,90 (t,J= 7,2 Hz, 3H), 1,63
Vi Hop chit trung | (d, J=6,3 Hz, 3H), 2,12-2,26
s )\/@ gian2vahop | (m, 2H), 3,75 (s, 2H), 6,24-6,28
79 N chat trung gian (m, 1H), 7,24-7,49 (m, 9H),
71 7,73 (d, J = 8,4 Hz, 2H), 8,05-
(R)-2- (4 (1,1-d1ﬂopropy1)pheny1) -N-(4- Phuong phép A 8,09 (m, 3H), 8,25 (s, 1H),
(3-(1-phenyletoxy)pyrazin-2- | 10,44 (s, 1H); APCI-MS (m/%)
yl)phenyl)axetamit 488 (M+H)+.
N "H NMR (300 MHz, DM SO-dq)
| , §0,90 (t, J=7,2 Hz, 3H), 1,64
Vi B H Hop chat trung | (d,J=6,3 Hz, 3H), 2,16-2,25
du )\/Q/ S F gian 2va hc:rp (m, 2H), 3,75 (s, 2H), 6,25-6,29
20 N'\,N F chat trung gian (m, 1H), 7,27-7,35 (m, 4H),
N 72 7,39-7,48 (m, 5H), 7,73 (d, J =
(8)-2-(4-(1,1-diflopropyl)phenyl)-N-(4-(3- | phyong phéap A | 8,7 Hz, 2H), 8,05-8,09 (m, 3H),
(1-phenyletoxy)pyrazin-2- 8,24 (s, 1H), 10,43 (s, 1H);
yDphenyl)axetamit APCI-MS (m/z) 488 (M+H)".
TH NMR (300 MHz, DMSO-d¢)
§0;88-0,93 (m, 5H), 1,20-1,25
(m, 1H), 1,66 (d, J= 6,6 Hz,
Vi Hop chit trung 3H), 2,14-2,18 (m, 4H), 3,75 (s,
i NJ\/@ 7‘/\©\t gian2vahop | 2H), 6,73-6,77 (m, 1H), 7,01-
Si chat trung gian 7,05 (m, 1H), 7,12-7,16 (m,
N—(4-(3-(1-(2- 73 2H), 7,32-7,36 (m, 2H), 7,45-
xyclopropylphenyl)etoxy)pyrazin-2- Phuong phap A 7}:{‘29 éIII-lI’) 3?())’872,37154(((1;nj ; }%7
yl)phenyl)-2-(4-(1,1- > » ©,V070, > )
diflopropyl)phenyl)axetamit 8,22 (s, 1H), 10,42 (s, 1H);
APCI-MS (m/z) 528 (M+H)'".
"H NMR (300 MHz, DMSO-d;)
9 81,07 (d, J= 6,9 Hz, 3H), 1,39-
H £ 1,46 (m, 4H), 3,74 (s, 2H), 4,03
Vi o N Hop ‘;Ilat‘t;”ng (brs, 1H), 5,51-5,55 (m, 1H),
du NJ\/@ y\©fF T ooy | 7,17(d,J= 6,9 Hz, 2H), 7,25
82 LN o cha r;gg B (4, J=6,9 Hz, 2H), 7,45 (s,
2-(4-(1,1-diflo-2-hydroxypropyl)phenyl)- Phwong phap B SH), 7,75 (d, /= 8,7 Hz, 2H),
N-(4-(3-(1-phenylxyclopropoxy)pyrazin- 8,03-8,08 (m, 3H), 8,26 (s, 1H),
2-yl)phenyl)axetamit 10,44 (S’Sll}?é l\lfILP I%;MS (m/z)
+H) .
TH NMR (300 MHz, DMSO-d¢)
: 80,90 (t,J=7,2 Hz, 3H), 1,64
Vi C'@ H Hop "2hat‘ T8 | (4, J=6,9 Hz, 3H), 2,182,23
du ) )0\(@ X E Cilgtntmza ‘:’z’n (m, 2H), 3,75 (s, 2H), 6,47-6,51
83 N'K/\N F ; Sg &l (m, 1H), 7,29-7,32 (m, 3H),
2 . 7,45-7,49 (m, 5H), 7,74 (d, J =
(R)-N-(4-(3-(1-(2- Phuong phap A

clophenyl)etoxy)pyrazin-2-yl)phenyl)-2-

8,7 Hz, 2H), 8,06-8,12 (m, 3H),
8,26 (s, 1H), 10,44 (s, 1H);
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(4-(1,1-diflopropyl)phenyl)axetamit

APCI-MS (m/z) 522 (M+H)'.

SO

"H NMR (300 MHz, DMSO-d,)
81,07 (d, J= 6,9 Hz, 3H), 1,64
(d,J =63 Hz, 3H), 3,75 (s,

. N %
Vi \ Nw 5 F ifn"ff;;‘;npg 2H), 4,04 (brs, 1H), 5,52 (d. J
du N chit trung gian | =57 Hz 1H), 6,47-6,51 (m,
. NG 75 'S, 775 (s T B a0y
clophenyl)etoxy)pyrazin-2-yl)phenyl)-2- | Phuong phap B g’OP?_’g,l’ 9 (r(n: 3H), 2’3,26 (’s, Ilql?f)’
(4-(1,1-diflo-2- 10,44 (s, 1H); APCI-MS (m/z)
hydroxypropyl)phenyl)axetamit 538 (M+H)".
"H NMR (300 MHz, DMSO-d;)
ol ) 80,90 (t,J=7,2 Hz, 3H), 1,64
Vi ¥ Hop chittrung | (d, J=6,3 Hz, 3H), 2,12-2,27
du ?Y@ 3 F gian2vahop | (m, 2H), 3,75 (s, 2H), 6,46-6,52
g5 N'\/\N F chat trung gian (m, 1H), 7,27-7,32 (m,
(©)N--G-01-0 Phuong phip A | J=57 1. 210, §.07.5.12 (1
wong pha =35, , , 8,07-8,12 (m,
clophenyl)etoxy)pyrazin-2-yl)phenyl)-2- & phap 3H), 8,26 (s, IH)), 10,45 (s, I(H);
(4-(1,1-diflopropyl)phenyl)axetamit APCI-MS (m/z) 520 (M-H)",
"H NMR (300 MHz, DMSO-dj)
01/9 H 61,07 (d, J=6,3 Hz, 3H), 1,64
o N Hop chét trung (d, J=6,9 Hz, 3H), 3,75 (s,
7 g @ X F o3ty | 2. 405 (rs, 1H), 5,52 d,J
du N : chét trung gi.an = 6,3 Hz, 1H), 6,47-6,51 (m,
e NEG@e 76 S0, 775 (o 50 Ha 280,
clophenyl)etoxy)pyrazin-2-yl)phenyl)-2- | Phuong phip B 8,07)-,8,1’2 (r(n,’ 3H), 8,27 (s, 1131’),
(4-(1,1-diflo-2- 10,45 (s, 1H); APCI-MS (m/z)
hydroxypropyl)phenyl)axetamit 538 (M+H)".
"H NMR (300 MHz, DMSO-d;)
51,89 (t,J=7,2 Hz, 3H), 2,16-
Vi Hop chét trung 2,21 (m, 2H), 3,75 (s, 2H),
du N/‘\/@/ 7(\@\& gian2vahop | 7,28-7,35 (m, 2H),7,43-7,47 (m,
27 chat trung gian 5H), 7,62 (d, /= 7,8 Hz, 1H),
N-(4- (3 (2 clophenoxy)pyrazin-2- 77 . 7,76 (d, J = 8,7 Hz, 2H), 8,06-
yl)phenyl)—Z-(4-(l,1- Phuong phap A 8,16 (IIl, 3H), 8,46 (S, IH),
diflopropyl)phenyl)axetamit 10,47 (s, 1H); ESI'MS (m/z)
494 (M+H)".
"H NMR (300 MHz, DMSO-dy)
61,07 (d, J= 6,6 Hz, 3H), 1,62
cl H ) (d, J=6,3 Hz, 3H), 2,25 (s,
Vi S0 N Hop chat trung 3H), 3,74 (s, 2H), 4,04 (br s,
du N)\/@ m\ffF gian 3 va hgp 1H), 5,52 (d, /= 5,7 Hz, 1H),
28 LN P chat trung gian | 6,43-6,47 (m, 1H), 7,10 (d, /=
OH 78 7,8 Hz, 1H), 7,27-7,34 (m, 2H),
N-(4-(3-((R)-1-(2-clo-4- Phuong phap B | 7,45 (s, 4H), 7,74 (d, J=9,0
metylphenylz)e(tdcr))af)ll)y;lgéom-;-yl)phenyl)- Hz, 2H), 8,05-8,11 (m, 3H),
- il 8,24 (s, 1H), 10,44 (s, 1H);
hydroxypropyl)phenyl)axetamit APCI-g\/IS (n)1 /7) 553 ((M+H))+.
z "H NMR (300 MHz, DMSO-d;)
Vi L O H‘:’:;";?;Emg 50,89 (t, J= 7,2 Hz, 3H), 2,11-
du cilét trung gg)n 2,19 (m, 2H), 2,21 (s, 3H), 2,43
89 J\/@ % (s, 3H), 3,73 (s, 2H), 5,29 (s,
NS Phuong phép A 2H), 7,43-7,48 (m, 4H), 7,68 (d,

J=8,7Hz, 2H), 7,95 (d,J=8,7
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2-(4-(1,1-diflopropyl)phenyl)-N-(4-(3-
((3,5-dimetylisoxazol-4-
yl)metoxy)pyrazin-2-yl)phenyl)axetamit

Hz, 2H), 8,19 (s, 1H), 8,31 (s,
1H), 10,40 (s, 1H); ESI-MS
(m/z) 493 (M+H)".

Vi
du
90

N-O
O

/>/\ H
0 N .

Néﬁrli:r E;AT::%ij
N OH

2-(4-(1,1-diflo-2-hydroxypropyl)phenyl)-
N-(4-(3-(2-(3,5-dimetylisoxazol-4-
yl)etoxy)pyrazin-2-yl)phenyl)axetamit

Hop chét trung
gian 3 va hop
chit trung gian
80
Phuong phap B

"H NMR (300 MHz, DMSO-dy)
81,07 (d,J=5,7 Hz, 3H), 2,12
(s, 3H), 2,21 (s, 3H), 2,84 (t, J =
6,3 Hz, 2H), 3,74 (s, 2H), 4,04
(brs, 1H), 4,48 (d, J= 6,3 Hz,
2H), 5,51 (d, J = 6,0 Hz, 1H),
7,44 (s, 4H), 7,69 (d, J=8,4
Hz, 2H), 7,89 (d, J = 8,1 Hz,
2H), 8,14 (s, 1H), 8,27 (s, 1H),
10,41 (s, 1H); ESI-MS (m/z)
523 (M+H)".

Vi
du
91

E;LCI H
0 N .
Z OH

N-(4-(3-((2-clobenzyl)oxy)pyrazin-2-

yl)phenyl)-2-(4-(1,1-diflo-2-
hydroxypropyl)phenyl)axetamit

Hop chét trung
gian 3 va hop
chét trung gian
81
Phuong phap B

"H NMR (300 MHz, DMSO-dy)

51,04 (d, J= 6,3 Hz, 3H), 3,70

(s, 2H), 4,00 (br s, 1H), 5,53 (s,
2H), 7,36-7,42 (m, 6H), 7,50-
7,54 (m, 2H), 7,66 (d, J= 8,1
Hz, 2H), 8,00 (d, J= 8,4 Hz,
2H), 8,17 (s, 1H), 8,31 (s, 1H),
10,38 (s, 1H); APCI-MS (m/z)

524 (M+H)".

du
92

&1
S
L ?f@IFF
"N OH

2-(4-(1,1-diflo-2-hydroxypropyl)phenyl)-
N-(4-(3-(2-(4-metylthiazol-5-
yl)etoxy)pyrazin-2-yl)phenyl)axetamit

Hop chét trung
gian 3 va hop
chét trung gian
82
Phuong phap B

"H NMR (300 MHz, DMSO-d,)
§ 1,07 (d, J= 6,0 Hz, 3H), 2,30
(s, 3H), 3,32 (s, 2H), 3,74 (s,
2H), 4,05 (br s, 1H), 4,57 (brs,
2H), 5,52 (d, J= 6,0 Hz, 1H),
7,44 (s, 4H), 7,67 (d, J= 8,4
Hz, 2H), 7,90 (d, J = 8,4 Hz,
2H), 8,14 (s, 1H), 8,28 (s, 1H),
8,84 (s, 1H), 10,41 (s, 1H); ESI-
MS (m/z) 525 (M+H)".

Vi
du
93

H
Eo N -
z OH

N-(4-(3-(xyclohexylmetoxy)pyrazin-2-

yl)phenyl)-2-(4-(1,1-diflo-2-
hydroxypropyl)phenyl)axetamit

Hop chét trung
gian 3 va hop
chét trung gian
83
Phuong phap B

"H NMR (300 MHz, DMSO-d,)
51,07 (d, J= 6,6 Hz, 3H), 1,18-
1,45 (m, 6H), 1,72-1,82 (m,
5H), 3,73 (s, 2H), 4,06 (br s,
1H), 4,19 (d, J= 6,0 Hz, 2H),
5,49 (d, J= 6,0 Hz, 1H), 7,44
(s, 4H), 7,71 (d, J=9,0 Hz,
2H), 8,02 (d, J = 8,7 Hz, 2H),
8,12 (m, 1H), 8,26 (s, 1H),
10,39 (s, 1H); ESI-MS (m/z)
496 (M+H)".

Vi
du
94

N

(0]

o M

N
F
N])\/Q/ 2)‘/\©:tl:
(_N oH

N-(4-(3-(3-(benzyloxy)azetidin-1-
yl)pyrazin-2-yl)phenyl)-2-(4-(1,1-diflo-2-
hydroxypropyl)phenyl)axetamit

Hop chét trung
gian 3 va hop
chét trung gian
84
Phuong phap B

"H NMR (300 MHz, DMSO-d,)
61,07 (d, J=5,7 Hz, 3H), 3,50-
3,55 (m, 2H), 3,73 (s, 2H),
3,84-3,88 (m, 2H), 4,05 (brs,
1H), 4,30-4,35 (m, 1H), 4,36 (s,
2H), 5,47-5,51 (m, 1H), 7,26-
7,30 (m, 5H), 7,45 (s, 4H), 7,53
(d,J=8,4Hz, 2H), 7,69 (d, J=
8,4 Hz, 2H), 8,02 (s, 1H), 8,07
(s, 1H), 10,37 (s, 1H); ESI-MS
(m/z) 543 (M-H)".
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"H NMR (300 MHz, DMSO-dy)
§1,07 (d, J= 6,6 Hz, 3H), 1,36
(d,J= 6,9 Hz, 3H), 2,19 (s,
3H), 2,19 (s, 3H), 3,74 (s, 2H),

Vi J\/@ Hop Cglat\t;ung 4,08 (br s, 1H), 5,23-5,27 (m,
du NS Ci‘éaftm:; gi:’:;l 1H), 5,48-5,52 (m, 1H), 6,20-
95 P 6,24 (m, 1H), 6,891-%,93 (m,
2-(4-(1,1-d1ﬂo-2-hydroxypropyl)phenyl)- Phuong phip B 2H), 7,21-7,26 (m, 2H), 7,45 (s,
N-(4-3-(((S)-1-(2,4- 4H), 7,62 (d, J=9,0 Hz, 2H),
dimetylphenyl)etyl)amino)pyrazin-2- 7,74 (d, J= 7,2 Hz, 2H), 7,87
yl)phenyl)axetamit (s, Il\/II{S),(;O/’z?; 95?1, EI\P/ID; I?)? CI-
0 YA "H NMR (300 MHz, DMSO-d)
N § 0,66-0,76 (m, 4H), 0,90 (t, J =
H £ 7,2 Hz, 3H), 1,91-1,95 (m, 1H),
Vi [N] N Hop C;at‘tgung 2.19-2,46 (m, 2H), 3,08-3,12
du NJ\/Q Z‘D/\Q\EF SERS VeI | (m, 4H), 3,48-3,52 (m, 2H),
96 LN 49g E140 | 3 65.3.72 (m, 2H), 3,74 (s, 2H),
N-(4-(3-(4- , 7,47 (s,4H), 7,73 (d, J=8,4
(xyclopropancarbonyl)piperazin-1- Phuong phép A Hz, 2H), 7,90 (d, J= 9,0 Hz,
yl)pyrazin-2-yl)phenyl)-2-(4-(1,1- 2H), 8,15 (s, 1H), 8,20 (s, 1H),
diflopropyl)phenyl)axetamit 10,39 (s, 1H).
"H NMR (300 MHz, DMSO-dj)
9 §0,90 (t, J = 7,2 Hz, 3H), 2,14~
s 2,25 (m, 2H), 3,34-3,38 (m,
Vi Ho Ly ~ N Hop Cfat‘tflu“g 1H), 3,56-3,61 (m, 1H), 3,74 (s,
du NJ\Q m il?tnt Vahop 1 oH) 4,83 (brs, 1H), 5,52 (brs,
97 LN FF cha rggg 840 1H), 6,02 (d, J= 4,8 Hz, 1H),
2-(4-(1,1-diflopropyDpheny)-N-(4-G-(2- | o, > | 7,257,35 (m, 6H), 7.47 (s, 3H),
hydroxy-1-phenyletyl)amino)pyrazin-2- uong phap 7,53 (d, J= 8,7 Hz, 2H), 7,71
yl)phenyl)axetamit (d, J=38,7 Hz, 2H), 7,81 (s,
1H), 7,96 (s, 1H), 10,39 (s, 1H).
"H NMR (300 MHz, DMSO-d,)
1,07 (d, J = 6,3 Hz, 3H), 1,59
H , (d, J=6,3 Hz, 3H), 2,20 (s,
Vi N N o Hop chit trung | 3H), 2,34 (s, 3H), 3,56 (s, 1H),
du )\(Q K\QV\ gian3vihop | 3,74 (s, 2H), 4,04 (br s, 1H),
03 NK,\N R chét trung gian | 5,50 (d,J= 6,3 Hz, 1H), 6,35
2! 86 (d, J=6,9 Hz, 1H), 6,91-6,98
2-(4-(1,1-diflo-2-hydroxypropyl)phenyl)- Phuong phap B (m, 2H), 7,23 (d, J = 7,8 Hz,
o NEGCR)1-24- 1H), 7,45 (s, 4H), 7,73 (d, J =
dlmetylphenyl)etoxy)pﬁazm-2- 8,1 Hz, 2H), 8,08 (d, J= 8,1 Hz,
yDphenyl)axetamit 2H), 8,22 (s, 1H), 10,41 (s, 1H).
"H NMR (300 MHz, DMSO-d,)
& § 0,90 (t, J= 7,5 Hz, 3H), 2,18-
Y 2,28 (m, 6H), 3,08-3,12 (m,
Vi [N] H Hop chit trung | 4H), 3,34-3,44 (m, 1H), 3,73 (s,
du N N gian2vahop | 2H), 4,39 (t,J = 6,3 Hz, 2H),
59 N)\/Ej m& chét trung gian | 4,50 (t, J= 6,3 Hz, 2H), 7,46-
LN 87 7,50 (m, 4H), 7,70 (d, J= 8,7
2-(4(1,1-diflopropyl)phenyl)-N-(4-(3-(4- | Phuongphip A | Hz, 2H), 7,85 (d, /= 8,1 Hz,

(oxetan-3-yl)piperazin-1-yl)pyrazin-2-
yl)phenyl)axetamit

2H), 8,12 (s, 1H), 8,16 (s, 1H),
10,37 (s, 1H); APCI-MS (m/z)
508 (M+H)".

-154-




33268

Hoat tinh dugc ly
Thir nghiém sinh hoc

Céc hop chit dugc mo ta trong ban mo ta nay duoc sang loc vé hoat tinh diéu hoa
ROR gama bing cach sir dung thir nghiém TR-FRET (LanthaScreen™ ¢6 sén tir hing
Invitrogen cua Carlsbad, CA) dugc md ta trong JBC 2011, 286, 26: 22707-10; va Drug
Metabolism and Disposition 2009, 37, 10: 2069-78.

Thir nghiém TR-FRET d6i véi ROR gama:

Thir nghiém nay dua trén nguyén tic ma gin két gitta co chii vin v6i ROR gama
dan dén su thay ddi cdu hinh quanh xo0&n 12 trong mién gin két phéi tr, ddn dén 4i luc
cao v6i peptit dong hoat héa. ROR gama hoat dong chu yéu, peptit ddng hoat héa
Fluorescein-D22 dugc st dung trong thir nghiém nay duoc bd sung khi khong c6 mit
phéi tir. Su gin két ciia peptit ddng hoat héa, 1am ting tin hiéu TR-FRET trong khi su
gin két cua tac nhan ddi khang 1am giam su tuyén chon peptit ddng hoat héa, 1am giam
tin hiéu TR-FRET so v&i d6i chimg khéng chira hop chit nay. Thir nghiém nay dugc thuc
hién bang cach sir dung quy trinh hai buéc, bude i so bd véi hop chét nay sau d6 13 budc
phat hién khi bd sung khang thé gin thé terbium (Tb) khang GST va cac nhém huynh

quang gin thé floresxein 1am chét nhan.

Hoa tan cic hop chit thir nghiém hodc hop chit tham chiéu nhu T0901317
(Calbiochem) trong dimetylsulfoxit (DMSO) @ diéu ché 10,0 mM dung dich gbc va pha
lodng dén ndng d6 mong mudn. Nong d6 cudi cliing cia DMSO trong phan tmg ny 1a 4%
(thé tich/thé tich). Diéu ché hén hop thir nghiém bing cach tron 10nM mién gin két phbi
tr ROR gama gén thé GST (LBD) trong dém thir nghiém chira 25 mM HEPES (pH 7,4),
100 mM NaCl, 5SmM DTT va 0,01% BSA c6 hoic khong c6 hogp chit nay & nong do
mong mudn. U phan ng nay & 22°C trong 1 gid. Két thuc bude G so bd bang cach bd
sung hén hop phat hién chtra 300nM peptit dong hoat héa Fluorescein-D22 va 10nM
khang thé Tb khang GST Lanthascreen vao hdn hop phan tng nay. Sau khi lac trong 5
phut, @ tiép phan ng nay trong 1 gio & nhiét do phong va doc & 4°C trén méy doc Infinite
F500 theo huéng dan cta bo kit (Invitrogen). Su @c ché hop chét thtr nghiém duoc tinh
dua trén ty 16 TR-FRET la 520/495. Hoat tinh nay dugc tinh bang phan trim phan tmg
d6i chumg. Cac gia tri ICs, duoc tinh tir dudng cong dép ing lidu bang phén tich hdi quy
phi tuyén tinh bang cach st dung phin mém GraphPad Prism.
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Phén tich cic hop chit dd diéu ché bang cach sir dung quy trinh thir nghiém trén
day va cac két qua thu duoc dugc néu trong Bang 1. Phin tram trc ché & cic ndng do
1,0uM va 10,0uM duoc dua ra trong bang ndy cing véi céc gia tri ICs, (nM) chi tiét cho
cac vi du duge chon. Cac hop chét nay duogc thiy 13 cé gia tri ICso nhoé hon 500nM, tét
hon néu nhé hon 100nM, t6t hon nita néu nhd hon 50nM.

Céc gia tri IC5y (nM) néu trong Bang 1 trong d6 “A” dugc sir dung trong ban md
ta dé chi gia tri IC5onhé hon 50 nM; “B” dugc st dung trong ban mo ta dé chi gia tri ICs
trong khoang tir 50,01 dén 100,0 nM; “C” duoc sir dung trong ban mé ta dé chi gi4 tri
ICso 16m hon 100,01 dén 500,0 nM va “D” dugc st dung trong ban mé ta dé chi gia tri
ICs0 16n hon 500nM. '

Bang 2: Céac két qua sang loc in-vitro

or 7 - p
Sang loc s6 |Vi du sb luMA) e ché (IOHM Khodng IG5,
1 Vidul 80,93 81,51 A
2 Vidu2 76,07 82,71 A
3 Vidu 3 73,97 84,76 B
4 Vidy 4 60,73 77,81 D
5 Vidu5 81,48 84,41 A
6 Vidu6 87,42 86,39 A
7 Vidu7 82,98 86,21 A
8 Vidu 8 73,56 85,3 C
9 Vidu9 55,24 72,12 D
10 Vidu 10 78,16 82,96 B
11 Vidull 78,76 83,8 A
12 Vidu 12 85,57 83,01 A
13 Vidu 13 82,69 84,39 A
14 Vidu 14 74,44 83,84 C
15 Vidu 15 72,19 80,64 C
16 Vidu 16 69,91 60,55 -
17 Vidu 17 60,46 74,44 -
18 Vidu 18 32,41 71,16 -
19 Vidu 19 42,16 48,79 -
20 Vidu 20 65,47 78,01 -
21 Vidu 2l 37,41 38,32 -
22 Vidu 22 46,68 56,2 -
23 Vidu 23 36,56 68,59 -
24 Vidu 24 61,61 83,62 -
25 Vidu 25 18,89 59,74 -
26 Vidu 26 71,91 79,57 C
27 Vidu 27 78,57 83,46 A
28 Vidu 28 73,7 77,57 C
29 Vidu 29 77,07 79,83 A
30 Vidu 30 81,32 82,48 A
31 Vidu 31 77,74 81,65 A
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32 Viduy 32 15,29 65,07 -
33 Vidu 33 27,32 75,76 -
34 Vidu 34 57,91 66,83 -
35 Vidu 35 72,79 73,32 C
36 Vidu 36 2,6 8,3 -
37 Vidu 37 71,1 73,5 A
38 Vidu 38 70,7 74,9 C
39 Vidu 39 65,5 72,8 -
40 Vi du 40 71,4 76,9 A
41 Vidu 41| 4,2 48,7 -
42 Vidu 42 51,9 76,1 -
43 Vidu 43 12,21 33,58 -
44 Vidu 44 76,87 84,14 A
45 Vidu 45 81,09 80,8 A
46 Vidu46| 69,96 77,08 -
47 Vidu 47 82,32 82,33 A
48 Vidu 48 79,22 84,07 A
49 Vidu 49 83,95 88,78 A
50 Vidu 50 83,15 82,98 A
51 Vidu 51 73,23 81,03 A
52 Viduy 52 78,62 84 A
53 Vidu 53 70,49 77,01 A
54 Vidu 54 23,1 42,4 -
55 Vidu 55 56,5 64,6 -
56 Vidu 56 73,44 85,81 C
57 Vidu 57 69,4 85,2 -
58 Vidu 58 80,3 90,7 C
59 Vidu 59 58,65 79,73 -
60 Vidu 60 69,57 82,97 C
61 Vidu 61 84,15 91,38 B
62 Vidu 62 65,6 84,79 -
63 Vidu 63 86,85 91,23 B
64 Vidu 64 76,23 84,93 C
65 Vidu 65 76,06 83,2 C
66 Vidu 66 88,41 90,15 A
67 Vidu 67 87,89 92,37 A
68 Vidu 68 93,52 96,9 A
69 Vidu 69 97,05 97,09 A
70 Vidu 70 94,1 93,75 A
71 Vidu71 20,49 73,7 -
72 Vidu 72 86,9 93,39 A
73 Vidu 73 78,51 89,22 C
74 Vidu 74 79,25 89,87 B
75 Vidu 75 75,7 84,25 B
76 Vidu 76 78,06 87,5 C
71 Vidu 77 80,49 73,7 A
78 Vidu 78 89,59 93,87 A
79 Vidu 79 69,54 85,85 C
80 Vidu 80 69,47 86,27 C
81 Vidu 81 83,18 88,3 C
82 Vidu 82 37,88 80,06 -
83 Vidu 83 79,67 78,18 B
84 Vidu 84 83,77 81,93 B
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85 Vidu 85 74,77 79,6 C
86 Vidu 86 84,51 86,05 B
87 Vidu 87 16,28 32,43 -
88 Vidu 88 87,37 85,55 A
89 Viduy 89 58,75 74,57 -
90 Vidu 90 90,71 93,86 A
91 Vidy 91 79,34 82,61 A
92 Vidu 92 83,54 88,04 B
93 Vidu 93 86,56 94,07 C
94 Vi du 94 15,85 45,59 -
95 Vidu 95 93,66 95,43 A
96 Vidu 96 47,68 77,2 -
97 Vidu 97 22,5 46,22 -
98 Vi du 98 89,55 89,01 A
99 Vidu 99 79,16 91,88 B

(--): Khong x4c dinh
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YEU CAU BAO HQ

1. Hop chéit duoc chon tir

N-(4-(3-(4-clophenyl)pyrazin-2-yl)phenyl)-2-(4-(1,1-diflopropyl)phenyl) axetamit;

N-(4-(3-(4-clophenyl)pyrazin-2-yl)phenyl)-2-(4-(1,1-diflo-2-hydroxy
propyl)phenyl)axetamit;

N-(4-(3-(4-clophenyl)pyrazin-2-yl)phenyl)-2-(4-(1,1-diflo-2-
metoxyetyl)phenyl)axetamit;

N-(4-(3-(3-clophenyl)pyrazin-2-yl)phenyl)-2-(4-(1,1-diflo-2-
hydrdxypropyl)phenyl)axetamit;

N-(4-(3-(2-clophenyl)pyrazin-2-yl)phenyl)-2-(4-(1,1-diflopropyl)phenyl) axetamit;

N-(4-(3-(4-clo-2-flophenyl)pyrazin-2-yl)phenyl)-2-(4-(1,1-diflopropyl)phenyl)
axetamit;

N-(4-(3-(4-clophenyl)pyridin-2-yl)phenyl)-2-(4-(1,1-diflopropyl)phenyl) axetamit;

2-(4-(1,1-diflo-2-hydroxypropyl)phenyl)-N-(4-(3-(4-flophenyl)pyrazin-2-
yl)phenyl)axetamit;

2-(4-(1,1-diflo-2-hydroxypropyl)phenyl)-N-(4-(3-(3,4-diflophenyl)pyrazin-2-
yl)phenyl)axetamit;

N-(4-(3-(2,4-diflophenyl)pyrazin-2-yl)phenyl)-2-(4-(1,1-diflopropyl)phenyl)
axetamit;

2-(4-(1,1-diflopropyl)phenyl)-N-(4-(3-(2-flophenyl)pyrazin-2-yl)phenyl) axetamit;

2-(4-(1,1-diflopropyl)phenyl)-N-(4-(3-(4-(triflometyl)phenyl)pyrazin-2-
yl)phenyl)axetamit;

2-(4-(1,1-diflopropyl)phenyl)-N-(4-(3-(p-tolyl)pyrazin-2-yl)phenyl )axetamit;

2-(4-(1,1-diflopropyl)phenyl)-N-(4-(3-(4-flophenyl)pyridin-2-yl)phenyl)axetamit;

2-(4-(1,1-diflopropyl)phenyl)-N-(4-(3-phenylpyrazin-2-yl)phenyl)axetamit;

N-(4-(3-(4-Xyanophenyl)pyrazin-2-yl)phenyl)-2-(4-(1,1-diflopropyl)phenyl)

axetamit;
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2-(4-(1,1-diflopropyl)phenyl)-N-(4-(3-(pyridin-4-yl)pyrazin-2-yl)phenyl)axetamit;

2-(4-(1,1-diflo-2-hydroxypropyl)phenyl)-N-(4-(3-(4,4-diflopiperidin- 1 -yl)pyrazin-
2-yl)phenyl)axetamit;

2-(4-(1,1-diflo-2-hydroxypropyl)phenyl)- N-(4-(3-morpholinopyrazin-2-yl)phenyl)
axetamit;

2-(4-(1,1-diflopropyl)phenyl)-N-(4-(5-(4-flophenyl)-3-metyl-1 H-pyrazol-1-
yl)phenyl)axetamit;

N-(4-(1-(tert-butyl)-5-(4-flophenyl)-1 H-pyrazol-4-yl)phenyl)-2-(4-(1,1-
diflopropyl)phenyl)axetamit;

N-(4-(1-(tert-butyl)-5-(4-flophenyl)-1 H-pyrazol-4-yl)phenyl)-2-(4-(1,1-diflo-2-
hydroxypropyl)phenyl)axetamit;

2-(4-(1,1-diflopropyl)phenyl)-N-(4-(3-(1-metyl-1 H-pyrazol-4-yl)pyrazin-2-
yl)phenyl)axetamit;

N-(4-(3-(4-axetylpiperazin-1-yl)pyrazin-2-yl)phenyl)-2-(4-(1,1-
diflopropyl)phenyl)axetamit;

2-(4-(1,1-diflopropyl)phenyl)}-N-(4-(3-(1-metyl-6-oxo0-1,6-dihydropyridin-3-
yl)pyrazin-2-yl)phenyl)axetamit;

N-(4-(3-(4-clophenyl)pyrazin-2-yl)-2-flophenyl)-2-(4-(1,1-
diflopropyl)phenyl)axetamit;

2-(4-(1,1 -diﬂopropyl)phenyl)-N-(4-(3 -(4-metoxyphenyl)pyrazin-2-
yl)phenyl)axetamit;

2-(4-(1,1-diflopropyl)phenyl)-N-(4-(5-(4-flophenyl)-3-(triflometyl)- 1 H-pyrazol-1-
yl)phenyl)axetamit;

N-(4-(5-(2-clophenyl)-3-(triflometyl)- 1 H-pyrazol-1-yl)phenyl)-2-(4-(1,1-
diflopropyl)phenyl)axetamit;

N-(4-(3-(2-clophenyl)pyridin-2-yl)phenyl)-2-(4-(1,1-diflopropyl)phenyl) axetamit;

2-(4-(1,1-diflopropyl)phenyl)-N-(4-(3-(o-tolyl)pyrazin-2-yl)phenyl)axetamit;
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2-(4-(1,1-diflopropyl)phenyl)-N-(4-(3-(4-metylpiperazin-1-yl)pyrazin-2-

yl)phenyl)axetamit;
. 2-(4-(1,1-diflopropyl)phenyl)-N-(4-(3-(4-etylpiperazin- 1-yl)pyrazin-2-yl)phenyl)

axetamit;

N-(4-(2-(4-clophenyl)pyridin-3-yl)phenyl)-2-(4-(1,1-diflopropyl)phenyl) axetamit;

N-(4-(4-(4-clophenyl)pyridin-3-yl)phenyl)-2-(4-(1,1-diflopropyl)phenyl) axetamit;

2-(4-(1,1-diflopropyl)phenyl)-N-(4-(3-((2S,6R)-2,6-dimetylmorpholino)pyrazin-2-
yl)phenyl)axetamit;

N-(4-(3-(2-clophenyl)pyrazin-2-yl)phenyl)-2-(4-(1,1-diflo-2-
hydroxypropyl)phenyl)axetamit;

N-(4-(5-(2,4-diclophenyl)-3-metyl- 1 H-pyrazol-1-yl)phenyl)-2-(4-(1,1-
diflopropyl)phenyl)axetamit;

N-(4-(3-(2-clo-4-flophenyl)pyrazin-2-yl)phenyl)-2-(4-(1,1-diflo-2-
hydroxypropyl)phenyl)axetamit;

2-(4-(1,1-diflo-2-hydroxypropyl)phenyl)-N-(4-(3-(2-etylphenyl)pyrazin-2-
yl)phenyl)axetamit;

2-(4-(1,1-diflopropyl)phenyl)-N-(4-(3-(4-(2-metoxyetyl)piperazin-1-yl)pyrazin-2-
yl)phenyl)axetamit;

N-(4-(3-(4-axetyl-2-metylpiperazin- 1-yl)pyrazin-2-yl)phenyl)-2-(4-(1,1-
diflopropyl)phenyl)axetamit;

2-(4-(1,1-diflopropyl)phenyl)-N-(4-(3-(pyrimidin-5-yl)pyrazin-2-
yl)phenyl)axetamit;

2-(4-(1,1-diflopropyl)phenyl)-N-(4-(3-(4-flo-2-metylphenyl)pyrazin-2-
yl)phenyl)axetamit;

N-(4-(3-(2-clo-4-flophenyl)pyrazin-2-yl)phenyl)-2-(4-(1,1-diflopropyl)phenyl)
axetamit;

N-(4-(3-(4-clophenyl)pyridin-4-yl)phenyl)-2-(4-(1,1-diflopropyl)phenyl) axetamit;
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2-(4-(1,1-diflopropyl)phenyl)-N-(4-(3-(2,4-dimetylphenyl)pyrazin-2-
yl)phenyl)axetamit;
2-(4-(1,1-diflopropyl)phenyl)-N-(4-(3-(2-flo-4-metylphenyl)pyrazin-2-
yl)phenyl)axetamit;
N-(4-(1 -(2—016-4—ﬂophenyl)-é-oxo— 1,6-dihydropyrimidin-2-yl)phenyl)-2-(4-(1,1-
diflopropyl)phenyl)axetamit;
N-(4-(3-(2,4-diclophenyl)pyrazin-2-yl)phenyl)-2-(4-(1,1-diflopropyl)phenyl)
axetamit;
2-(4-(1,1 -diﬂo-2—hydroxypropyl)phenyl)-N—(4-(3 -(2,4-dimetylphenyl)pyrazin-2-
yl)phenyl)axetamit;
(8)-2-(4-(1,1-diflo-2-hydroxypropyl)phenyl)-N-(4-(3-(2-etylphenyl)pyrazin-2-
yl)phenyl)axetamit;
(R)-2-(4-(1,1-diflo-2-hydroxypropyl)phenyl)-N-(4-(3-(2-etylphenyl)pyrazin-2-
yl)phenyl)axetamit;
N-(4-(3-(4-(xyclopropancarbonyl)piperazin- 1-yl)pyrazin-2-yl)phenyl)-2-(4-(1,1-
diflo-2-hydroxypropyl)phenyl)axetamit;
N-(4-(3-((4-clophenyl)(metyl)amino)pyrazin-2-yl)phenyl)-2-(4-(1,1-
diflopropyl)phenyl)axetamit;
N-(4-(3-(benzyl(metyl)amino)pyrazin-2-yl)phenyl)-2-(4-(1,1-diflopropyl)phenyl)
axetamit; '
N-(4-(3-(benzylamino)pyrazin-2-yl)phenyl)-2-(4-(1,1-diflopropyl)phenyl)axetamit;
2-(4-(1,1-diflopropyl)phenyl)-N-(4-(3-((1-phenyletyl)amino)pyrazin-2-
yDphenyl)axetamit;
(R)-2-(4-(1,1-diflopropyl)phenyl)-N-(4-(3-((1-phenyletyl)amino)pyrazin-2-
yl)phenyl)axetamit;
(R)-2-(4-(1,1-diflopropyl)phenyl)-N-(4-(3-(metyl(1-phenyletyl)amino)pyrazin-2-
yl)phenyl)axetamit;
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(S)-2-(4-(1,1-diflopropyl)phenyl)-N-(4-(3-((1-phenyletyl)amino)pyrazin-2-
yl)phenyl)axetamit;
(8)-2-(4-(1,1-diflopropyl)phenyl)-N-(4-(3-(metyl(1-phenyletyl)amino)pyrazin-2-
yl)phenyl)axetamit;
(S)-N-(4-(3-((1-(4-clophenyl)etyl)amino)pyrazin-2-yl)phenyl)-2-(4-(1,1-
diflopropyl)phenyl)axetamit;
(S)-N-(4-(3-((1-(3-clophenyl)etyl)amino)pyrazin-2-yl)phenyl)-2-(4-(1,1-
diflopropyl)phenyl)axetamit;
(8)-N-(4-(3-((1-(4-clophenyl)etyl) (metyl)amino)pyrazin-2-yl)phenyl)-2-(4-(1,1-
diflopropyl)phenyl)axetamit;
(S)-N-(4-(3-((1-(2-clophenyl)etyl)amino)pyrazin-2-yl)phenyl)-2-(4-(1,1-
diflopropyl)phenyl)axetamit;
(8)-2-(4-(1,1-diflopropyl)phenyl)-N-(4-(3-((1-(4-flo-2-
metylphenyl)etyl)amino)pyrazin-2-yl)phenyl)axetamit;
N-(4-(3-(((S)-1-(2-clophenyl)etyl)amino)pyrazin-2-yl)phenyl)-2-(4-(1,1-diflo-2-
hydroxypropyl)phenyl)axetamit;
(8)-2-(4-(1,1-diflopropyl)phenyl)-N-(4-(3-((1-(2,4-dimetylphenyl)etyl)amino)
pyrazin-2-yl)phenyl)axetamit;
(S)-N-(4-(3-((1-(2-clo-4-flophenyl)etyl)amino)pyrazin-2-yl)phenyl)-2-(4-(1,1-
diflopropyl)phenyl)axetamit;
N-(4-(3-((Xyclohexylmetyl)amino)pyrazin-2-yl)phenyl)-2-(4-(1,1-diflo-2-
hydroxypropyl)phenyl)axetamit;
N-(4-(3-(((S)-1-(4-clophenyl)etyl)amino)pyrazin-2-yl)phenyl)-2-(4-(1,1-diflo-2-
hydroxypropyl)phenyl)axetamit;
N-(4-(3-(((S)-1-(2-clophenyl)etyl)amino)pyrazin-2-yl)-2-flophenyl)-2-(4-(1,1-
diflo-2-hydroxypropyl)phenyl)axetamit;
N-(4-(3-(((S)-1-(2-clophenyl)etyl)amino)pyrazin-2-yl)-3-flophenyl)-2-(4-(1,1-
diflo-2-hydroxypropyl)phenyl)axetamit;
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N-(4-(3-(benzyloxy)pyrazin-2-yl)phenyl)-2-(4-(1,1-diflopropyl)phenyl)axetamit;
2-(4-(1,1-diflopropyl)phenyl)-N-(4-(3-(1-phenyletoxy)pyrazin-2-
yl)phenyl)axetamit;
N-(4-(3-((2-clo-4-florobenzyl)oxy)pyrazin-2-yl)phenyl)-2-(4-(1,1-
diflopropyl)phenyl)axetamit;
N-(4-(3-(benzyloxy)pyrazin-2-yl)phenyl)-2-(4-(1,1-diflo-2-
hydroxypropyl)phenyl)axetamit;
(R)-2-(4-(1,1-diflopropyl)phenyl)-N-(4-(3-(1-phenyletoxy)pyrazin-2-
yl)phenyl)axetamit;
(8)-2-(4-(1,1-diflopropyl)phenyl)-N-(4-(3-(1-phenyletoxy)pyrazin-2-
yl)phenyl)axetamit;
N-(4-(3-(1-(2-xyclopropylphenyl)etoxy)pyrazin-2-yl)phenyl)-2-(4-(1,1-
diflopropyl)phenyl)axetamit;
2-(4-(1,1-diflo-2-hydroxypropyl)phenyl)-N-(4-(3-(1-phenylxyclopropoxy)pyrazin-
2-yl)phenyl)axetamit;
(R)-N-(4-(3-(1-(2-clophenyl)etoxy)pyrazin-2-yl)phenyl)-2-(4-(1,1-
diflopropyl)phenyl)axetamit;
N-(4-(3-((R)-1-(2-clophenyl)etoxy)pyrazin-2-yl)phenyl)-2-(4-(1,1-diflo-2-
hydroxypropyl)phenyl)axetamit;
(S)-N-(4-(3-(1-(2-clophenyl)etoxy)pyrazin-2-yl)phenyl)-2-(4-(1,1-
diflopropyl)phenyl)axetamit;
N-(4-(3-((S)-1-(2-clophenyl)etoxy)pyrazin-2-yl)phenyl)-2-(4-(1,1-diflo-2-
hydroxypropyl)phenyl)axetamit;
N-(4-(3-(2-Chlorophenoxy)pyrazin-2-yl)phenyl)-2-(4-(1,1-diflopropyl)
phenyl)axetamit;
N-(4-(3-((R)-1-(2-clo-4-metylphenyl)etoxy)pyrazin-2-yl)phenyl)-2-(4-(1,1-diflo-2-
hydroxypropyl)phenyl)axetamit;
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2-(4-(1,1-diflopropyl)phenyl)-N-(4-(3-((3,5-dimetylisoxazol-4-yl)metoxy)pyrazin-
2-yl)phenyl)axetamit;
2-(4-(1,1-diflo-2-hydroxypropyl)phenyl)-N-(4-(3-(2-(3,5-dimetylisoxazol-4-
yl)etoxy)pyrazin-2-yl)phenyl)axetamit; |
N-(4-(3-((2-clobenzyl)oxy)pyrazin-2-yl)phenyl)-2-(4-(1,1-diflo-2-
hydroxypropyl)phenyl)axetamit;
2-(4-(1,1-diflo-2-hydroxypropyl)phenyl)-N-(4-(3-(2-(4-metylthiazol-5-
yl)etoxy)pyrazin-2-yl)phenyl)axetamit;
N-(4-(3-(xyclohexylmetoxy)pyrazin-2-yl)phenyl)-2-(4-(1,1-diflo-2-
hydroxypropyl)phenyl)axetamit;
N-(4-(3-(3-(benzyloxy)azetidin-1-yl)pyrazin-2-yl)phenyl)-2-(4-(1,1-diflo-2-
hydroxypropyl)phenyl)axetamit;
2-(4-(1,1-diflo-2-hydroxypropyl)phenyl)-N-(4-(3-(((S)-1-(2,4-
dimetylphenyl)etyl)amino)pyrazin-2-yl)phenyl)axetamit;
N-(4-(3-(4-(xyclopropancarbonyl)piperazin-1-yl)pyrazin-2-yl)phenyl)-2-(4-(1,1-
diflopropyl)phenyl)axetamit;
2-(4-(1,1-diflopropyl)phenyl)-N-(4-(3-((2-hydroxy-1-phenyletyl)Jamino)pyrazin-2-
yl)phenyl)axetamit;
2-(4-(1,1-diflo-2-hydroxypropyl)phenyl)-N-(4-(3-((R)-1-(2,4-
dimetylphenyl)etoxy)pyrazin-2-yl)phenyl)axetamit hoac
2-(4-(1,1-diflopropyl)phenyl)-N-(4-(3-(4-(oxetan-3-yl)piperazin-1-yl)pyrazin-2-
yl)phenyl)axetamit va
mubi duge dung cta ching.

2.Hop chét c6 cong thirc

N
|
LN HO

hodc chit déng phén lap thé, hodc mubi dugc dung cta nod.
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X
N

L m\EF
|
\9N HO\\

hodc mudi dugc dung ctia nd.

J A
o
F
"N HO

hodc mudi duge dung cua no.

3. Hop chét c6 cong thirc

4 Hop chét c6 cong thirc

5.Dugc pham hira hop chét theo diém bat ky trong sé cac diém tir 1 dén 4 va ta duoc
duoc dung.
6.Dugc phim theo diém 5, trong d6 ta duge dugc dung nay 1a chit mang hoic chét pha

loang.
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