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THUOC CHUA HOP CHAT NAY
(57) Sang ché dé cap dén hop chat ma hiru ich 1am ché pham ngin ngira va/hodc diéu tri
bénh ¢6 lién quan dén thy thé mGlu nhém II; va Gng dung y hoc ciia hop chat nay. Sang
ché dé cap dén hop chit c6 cong thirc (I) hoic mudi duge dung cia né. (Trong cong thirc
nay, R! va R? dgc 1ap 1a nguyén tir hydro, C,4 alkyl hodc tuong tu; vong A 1a nhém vong
cacbon thom Cq_1o, nhom di vong no c6 tir 4 dén 10 canh hoic twong tu; R3 va R* doc 1ap 1a
nguyén tir hydro, nguyén tir halogen, C4 alkyl, C,4 alkoxy hodc twong tu; R> va R® doc
1ap 1a nguyén tir hydro, C alkyl, C;.¢ alkoxy, -NR?RP hodc twong tu; R? va R doc 1ap 1a
nguyén tu hydro, C,4 alkyl hodc tuong tu; X 1a nguyén tir nito hodc -CRe®-; va R¢ 1a nguyén
tir hydro, nguyén tir halogen, C,_¢ alkyl hodc tuong tu).
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Linh vwe ky thuat dwoc dé cap

Sang ché d& cap dén hop chit 6,7-dihydropyrazolo[1,5-a]pyrazinon, hoic mudi
dugc dung cia nd, cb su diéu bién di lap thé am dbi v6i thu thé hudng chuyén hoéa
glutamat (mGlu) nhém II, va ché phdm ngin ngira va/hodc didu tri bénh c6 lién quan
dén thy thé huéng chuyén hoa glutamat nhém phu 2 (mGluR2) va/hoidc thu thé huéng
chuyén hoa glutamat nhém phu 3 (mGluR3), chira hop chét theo sang ché lam thanh
phén hoat tinh.
Tinh trang ky thuit ciia sang ché

Glutamat 14 chit din truyén than kinh kich thich chinh trong hé than kinh trung
wong, va hoat dong trén thu thé kénh ion (tirc 13, N-metyl-D-aspartat (NMDA) thu thé
glutamat, thu thé axit o-amino-3-hydroxy-5-metyl-4-isoxazolpropionic (AMPA), va
thy thé kainat) va thu thé bét ciip voi G protein (GPCR) vi du thu thé glutamat huéng
chuyén hoa (thu thé mGlu). Thu thé mGlu duoc phén loai 13 16p C ctia GPCR, va c6 vi
tri gén phdi tir chinh hinh 16n ngoai bao bén canh bay mién xuyén mang (TMD) phd
bién véi GPCR. Thu thé mGlu c6 tinh tuong ddng cao trong vi tri gin phdi tir chinh
hinh, va né duogc coi 1a khé phat trién phdi tir chinh hinh chon loc phan nhom. Chét
diéu bién di lap thé thé hién tinh chon loc cia phin nhom bang cach lién két voi TMD
(Tai liéu phi sang ché 1 dén 3).

Thu thé mGlu bao gdm 8 phan nhém 1 dén 8 (mGIluR1 dén 8), va dugc phan
loai thanh Nhom I (mGluR1, mGIluRS), Nhom II (mGluR2, mGluR3), va Nhém 111
(mGluR4, mGluR6, mGIuR7, mGIuR8) trén co sé tinh twong ddng, hé théng tin higu
duogc lién hgp, va ddc tinh dugce ly. Thu thé mGlu nhom II (mGluR2, mGIuR3) chu
yéu biéu hién trong no-ron gui, va diéu chinh tiéu cuc giai phong glutamat. Do do,
duoc bao cdo 1a chét diéu bién di 1ap thé am (NAM) thu thé mGlu2/3 c6 kha ning

chéng trAm cam (Tai liéu phi sang ché 4) va tang cuong chtrc nang nhan thie (Tai lidu
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phi sang ché 5).

Gan day, hop chit ma déng vai trd lam NAM thu thé mGlu2/3 duge bio cdo
trong tai liéu sang ché 1 dén 7. Tuy nhién, nhing tai liéu sang ché nay khong boc 10
hoic chi ra hop chét c6 cong thire (1) nhu duge mo ta dudi day.
Tai liéu trich dan
Tai liéu sang ché

Tai liéu sang ché 1: WO 2014/195311

Tai liéu sang ché 2: WO 2016/016380

Tai lidu sang ché 3: WO 2016/016381

Tai liéu sang ché 4: WO 2016/016382

Tai liéu sang ché 5: WO 2016/016383

Tai liéu sang ché 6: WO 2016/016395

Tai liéu sang ché 7: WO 2016/087487
Tai liéu phi sdng ché

Tai li€u phi sang ché 1: Hemstapat et al, Pharmacology va Experimental
Therapeutics, 2007, 322, 254-264
| Tai liéu phi sang ché 2: Lungstrom et al, British Journal of Pharmacology, 2011,
164, 521-537

Tai liéu phi sang ché 3: Dore et al, Nature, 2014, 511, 557-562

Tai li€u phi sang ché 4: Chaki et al, Neuropharmacology, 2013, 66, 40-52

Tai li€u phi sang ché 5: Higgins et al, Neuropharmacology, 2004, 46, 907-917
Ban chét k§ thuit cla sang ché
Vin d& can dugc sang ché giai quyét

Van d& duoc sang ché giai quyét bang cach tim ra hop chit méi ¢6 sy diéu bién
di lap thé am dbi voi thu thé mGlu nhom 11, va dé xuét ché phém ngin ngua va’hodc
diéu tri hitu ich trong viéc diéu tri bénh c6 lién quan dén thu thé mGlu nhom II (tire 14,
thu thé huéng chuyén héa glutamat nhom phu 2 (mGluR2) va/hodc thu thé huéng

chuyén hoa glutamat nhom phu 3 (mGIluR3)).
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Cach thure giai quyét vén dé

Céc tac gia sang ché da giai quyét van dé bing cach tim ra hop chét c6 cong
thire (1) nhu dugc mo ta dudi day, hodc mudi dugce dung cia nd, cling dung dé chi
"hop chét theo sang ché" duédi ddy, va hoan thanh sang ché.

Séang ché bao gdm cac phuong 4n sau dy.
[Muc 1]

Hop chét ¢6 cong thic (1):

R! R?

3
R 0 X R5
R4

—
v N
Yy
(1) a

hodc mudi dugce dung ctia nd,

trong d6 mdi R!' va R? dgc 1ap 1a nguyén ti hydro, nguyén tir halogen, Xyano,
C1.4 alkyl, hodc nhém carbocyclyl no Cs-6, trong do mdi alkyl va nhom carbocyclyl no
nay la doc 1ap va co thé tuy y dugc thé bang 1 dén 5 phan tir thé giéng nhau hozc khéc
nhau duoc chon tir nhém bao gdm nguyén tir halogen, hydroxy, va Ci.4 alkoxy, hodc

thay vao d6, R! va R? ¢6 thé cung két hop v6i nguyén tir cacbon ma ching lién
két cung dé tao thanh nhém carbocyclyl no Cs-4, trong d6 nhom carbocyclyl no co thé
tiy v duge thé bing 1 dén S phdn tir thé gidng nhau hogc khac nhau duge chon tur
nhom bao gdbm nguyén tir halogen, hydroxy, va Ci.4 alkoxy;

vong A 1a nhém carbocyclyl thom Ce-10, nhém di vong no c6 4 dén 10 canh,
hodc nhém di vong thom ¢6 5 dén 10 canh;

mdi R3 va R* doc 1ap 1a nguyén tir hydro, nguyén tir halogen, xyano, hydroxy,
C1-6 alkyl, Ci.4 alkoxy, Ci.4 alkylthio, C2.4 alkenyl, nhém di vong no ¢o 4 dén 6 canh,

hodc nhom di vong thom ¢6 5 dén 6 canh (trong d6 mdi alkyl, alkoxy, alkylthio, nhém
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di vong no, va nhém di vong thom la doc lap va co thé tiy v dugc thé bang 1 dén 5
nguyén t& halogen gidng nhau hodc khéc nhau), nhém carbocyclyl no Cs-¢, hodc
xycloalkoxy Cs-6, trong do6 mdi nhém carbocyclyl no va xycloalkoxy la doc 1ap va cé
thé tuy v duoc thé bang 1 dén 5 phan tir thé gidng nhau hogc khac nhau dugc chon tir
nhom bao gdm nguyén tir halogen va Ci.4 alkyl;

mdi R’ va R® doc 1ap 1a nguyén ti hydro, nguyén tir halogen, xyano, hydroxy,
C1.s alkyl, C1.6 alkoxy, Ci. alkylthio, nhém di vong no c6 4 dén 6 canh (trong d6 mdi
alkyl, alkoxy, alkylthio, va nhom di vong no 1a doc 18p va c6 thé tuy ¥ dwoce thé bang 1
dén 5 phin tir thé giéng nhau hodc khac nhau dugc chon tir nhém bao gbdm nguyén tir
halogen, hydroxy, va Ci.4 alkoxy tuy y duogc thé bing 1 dén 5 nguyén tir halogen gidng
nhau hodc khac nhau), Cs-¢ xycloalkoxy, nhém carbocyclyl no Cs-¢ (trong do moi
xycloalkoxy va nhom carbocyclyl no la doc 1ap va co thé tuy y dugc thé bang 1 dén 5
phan tir thé giéng nhau hodc khdc nhau dugc chon tir nhém bao gbm nguyén tir
halogen, hydroxy, Ci.4 alkyl, va Ci.4 alkoxy tuy y duoc thé bing 1 dén 5 nguyén tr
halogen giéng nhau hogc khéc nhau), -NR°R®, -NR?-C(0)-R", -NR4-C(0)-OR¢, -NRY-
C(0)-NR?R®, -NRY-SO»-R¢, _CH,-C(O)-NR®R®, -C(0)-RY, -C(0)-OR¢, hoic -C(O)-
NRR®;

m3i R? va R? 12 doc 1ap va mdi R* hoge R® khi NR?R® tdn tai ¢ dang sb nhiéu Ia
doc lap, va chiing 1a nguyén tir hydro, Ci.4 alkyl (trong d6 mdi alkyl 1a doc 1ap va cb
thé tuy y duoc thé bing 1 dén 5 phén tir thé giéng nhau hogc khac nhau dugc chon tir
nhom bao gdm nguyén tir halogen, hydroxy, va Ci.4 alkoxy), nhom carbocyclyl no
Cs-6, hodc nhom di vong no cé 4 dén 6 canh, trong d6 mdi nhém carbocyclyl no va
nhém di vong no 1a doc 1ap va co thé tuy ¥ dugc thé bing 1 dén 5 phan ti thé giéng
nhau hodc khac nhau dugc chon tir nhém bao gdm nguyén t halogen, hydroxy, Ci-4
alkyl, va C1.4 alkoxy, hodc

thay vao d6, R* va R® co thé cung két hop v6i nguyén ti nito ma ching lién két
cing dé tao thanh nhém di vong no chira nito c6 4 dén 6 canh, trong d6 nhom di vong

no chtta nito ¢6 thé tiy y duge thé bing 1 dén 5 phin tr thé gidng nhau hodc khac
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nhau duge chon tr nhém bao gdm nguyén t& halogen, hydroxy, Ci4 alkyl, va Ci4
alkoxy;

R¢, ma mdi R® 1a doc lép tdn tai & dang sé nhiéu, 1a Ci alkyl, nhém
carbocyclyl no Cs-6, hodc nhém di vong no ¢6 4 dén 6 canh, trong d6 mdi alkyl, nhom
carbocyclyl no, va nhém di vong no 1a doc lap va co thé ty y duoc thé bang 1 dén 5
phan tir thé gidng nhau hodc khéc nhau dugc chon tir nhém bao gdm nguyén twr
halogen, hydroxy, va Ci-4 alkoxy;

RY, ma mdi RY 1a doc 1ap tdn tai & dang sb nhiéu, 14 nguyén t hydro, C1.4 alkyl,
nhom carbocyclyl no Cs-6, hodc nhém di vong no ¢6 4 dén 6 canh, trong d6 mdi alkyl,
nhém carbocyclyl no, va nhém di vong no la ddc 1ap va co thé tuy y duoc thé bang 1
dén 5 phan tir thé gibng nhau hodc khac nhau dugc chon tir nhém bao gbm nguyén ti
halogen, hydroxy, va Ci.4 alkoxy;

X 1a nguyén ttr nito hodc -CR®-; va

Re 14 nguyén tir hydro, nguyén tir halogen, xyano, Ci-6 alkyl, hodac Ci- alkoxy,
trong d6 alkyl va alkoxy cé thé tiy y dugc thé bang 1 dén 5 nguyén tir halogen gidng
nhau hodc khéac nhau.

[Muc 2]

Hop chét theo myc 1, hodc mudi duoc dung clia no, trong d6 mdi R! va R? doc
1ap 12 nguyén tir hydro hogc Ci4 alkyl, trong d6 alkyl co thé tuy y duoc thé bang 1 dén
5 phén tir thé gidng nhau hodc khidc nhau dwgc chon tir nhém bao gbém nguyén tir
halogen, hydroxy, va Ci4 alkoxy, hodc thay vao do, R! va R? két hop cung voi nguyén
tr cacbon ma chuing lién két cung dé tao thanh vong xyclopropan hodc vong
xyclobutan.

[Muc 3]

Hop chét theo muc 1 hoic 2, hodc mudi duoc dung ctia no, trong d6 vong A la
benzen, naphtalen, pyridin, pyrimidin, pyrazin, thiophen, thiazol, isothiazol, oxazol,
isoxazol, quinolin, isoquinolin, benzothiophen, benzofuran, indolizin, imidazopyridin,

1,3-benzodioxol, chroman, 2,3-dihydrobenzofuran, 1,3-dihydroisobenzofuran, 2,3-
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dihydro-1H-inden, hodc 2,3-dihydro-1H-inden-1-on.
[Muc 4]

Hop chit theo muc bat ky trong sb cac muc tur 1 dén 3, hodc mudi duge dung
clia n6, trong d6 mdi R3 va R* doc 14p la:
(1)  nguyén tr hydro,
(2)  nguyén tr halogen,
(3) xyano,
(4)  hydroxy,
(5)  Cigalkyl tuy y dugc thé bang 1 dén 5 nguyén ti halogen gidng nhau hodc khac
nhau,
(6)  Ci4 alkoxy tuy y dugc thé bang 1 dén 5 nguyén tr halogen gidng nhau hogc
khéc nhau,
(7)  Cs-6 xycloalkoxy, trong d6 xycloalkoxy co thé tuy y duoc thé bing 1 dén 5
phan tir thé gidng nhau hodc khéc nhau duge chon tir nhom bao gébm Ci.4 alkyl va
nguyén tr halogen, hodc
(8)  Ci.4 alkylthio tuy y dugc thé bang 1 dén 5 nguyén t& halogen gidng nhau hogc
khéc nhau.
[Muc 5]

Hop chét theo muc bét ky trong s6 cac muc tir 1 dén 4, hoic mubi duoc dung
ctia n6, trong d6 mdi R3 va R doc 1ap la:
(1)  nguyén tr hydro,
(2)  nguyén tr halogen,
(3)  Xyano,
4)  hydroxy,
(5)  Ci alkyl, trong d6 alkyl co thé tiy y duogc thé bang 1 dén 5 phén tir thé gidng
nhau hodc khac nhau dugc chon tir nhém bao gdm nguyén tir halogen, hydroxy, va
C1.4 alkoxy tuy y duoc thé bang 1 dén 5 nguyén t halogen gidng nhau hodc khac nhau,

(6)  Ci4 alkoxy, trong d6 alkoxy co thé tuy y duoc thé bang 1 dén 5 phan tir thé

_7-



38017

gidng nhau hogc khac nhau dugc chon tir nhém bao gbdm nguyén tit halogen, hydroxy,
va Ci.4 alkoxy tuy y dugc thé bing 1 dén 5 nguyén tt halogen gidng nhau ho#c khac
nhau,

(7)  nhém di vong no co 4 dén 6 canh, trong d6 nhém di vong no c6 thé tiy y duoc
thé bang 1 dén 5 phén tir thé gibng nhau hodc khac nhau dugc chon tir nhém bao gébm
nguyén tir halogen, hydroxy, va Ci4 alkoxy tuy y dugc thé bang 1 dén 5 nguyén tir
halogen gidng nhau hogc khac nhau, hogdc

(8)  -NRR® -NR%C(O)-RS, NR4-C(0)-OR®, -NR%C(0)-NRR", -NR¢-SO,-R®, -
CH,-C(0)-NR®RP, -C(0)-RY, -C(0)-OR¢, hodc -C(0)-NRR".

[Muc 6]

Hop chit theo myc bét ky trong sé cac muc tir 1 dén 5, hodc mubi duge dung
ctia no, trong d6 mdi R* va R? 1 doc 1ap va mdi R* hodic R® khi NR'R® tdn tai & dang
sé nhidu 1a doc 1ap, va ching 12 nguyén tir hydro hodc Ci alkyl, trong d6 mdi alkyl 1a
doc 1ap va c6 thé tlly y dugc thé bang 1 dén 5 phan tir thé giong nhau hogc khdc nhau
duogc chon tir nhom bao gdm nguyén ti halogen, hydroxy, va Ci4 alkoxy, hodc thay
vao d6, R® va R® két hop cling vé6i nguyén tir nito ma ching lién két cung dé tao thanh
nhém di vong no chtra nito ¢6 4 dén 6 canh, trong d6 nhom di vong no chira nito ¢6
thé ty y duoc thé bing 1 dén 5 phan ti thé giébng nhau hodc khac nhau dugc chon tur
nhém bao gdm nguyén tit halogen, hydroxy, Ci.4 alkyl, va Ci4 alkoxy.

[Muc 7]

Hop chit theo muc bét ky trong s cac muc tir 1 dén 6, hoic mudi dugce dung
cla no, trong do R°, khi mdi R® doc 1ap tdn tai & dang s6 nhiéu, 12 Ci4 alkyl hodc
nhom carbocyclyl no Cs-6, trong do mdi alkyl va nhém carbocyclyl no nay la dc lép
va ¢c6 thé tuy y duge thé bing 1 dén 5 phan tir thé gidng nhau hodc khac nhau duoc
chon tir nhom bao gbém nguyén tir halogen, hydroxy, va Ci4 alkoxy.

[Muc 8]
Hop chit theo muc bét ky trong s cac muc tir 1 dén 7, hoic mudi duge dung

ctia né, trong d6 RY, khi mdi RY doc 14p ton tai & dang sO nhiéu, la:
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(1)  nguyén tir hydro,

(2)  Cialkyl, trong d6 alkyl c6 thé tuy ¥ dwoc thé bang 1 dén 5 phin tir thé gidng
nhau hoidc khéc nhau dugc chon tir nhém bao gdm nguyén t& halogen, hydroxy, va
Ci-4 alkoxy, hodc

(3)  nhém carbocyclyl no Cs-6, trong d6 nhom carbocyclyl no co thé tiy y dugc thé
bang 1 dén 5 phéan ti thé gidng nhau hodc khac nhau dugc chon tir nhém bao gbém
nguyén tir halogen, hydroxy, va Ci-4 alkoxy.

[Muc 9]

Hop chét theo muc bat ky trong s cac muc tir 1 dén 8, hoic mudi duoc dung

cua ng, trong do6 R® 1a:

(1)  nguyén t hydro,

(2)  nguyén ti halogen, hodc

(3)  Cig4alkyl tuy y duoc thé bang 1 dén 5 nguyén tr halogen gidng nhau hodc khac
nhau.

[Muc 10]

Hop chét theo myc bét ky trong s& cac muc tir 1, 3 dén 9, hodc mudi duoc dung
clia no, trong d6 mdi R! va R? doc 1ap la nguyén tir hydro, metyl, etyl, isopropyl,
xyclopropyl, metoxymetyl, hydroxymetyl, diflometyl, hodc triflometyl, hodc thay vao
d6, R! va R? két hop cling v6i nguyén tir cacbon ma ching lién két cung dé tao thanh
vong xyclopropan hodc vong xyclobutan.

[Muc 11]

Hop chét theo muc bét ky trong sd cac muc tir 1 dén 10, hodc mudi duoc dung
ciia no, trong d6 vong A 1a benzen, thiophen, pyridin, quinolin, hodc 1,3-benzodioxol.
[Muc 12]

Hop chit theo muc bét ky trong s cac muc tur 1 dén 11, hoic mudi dugc dung
ctia né, trong d6 mdi R3 va R* doe 1ap la:

(1)  nguyén tr hydro,
(2)  nguyén tir halogen,



38017

(3)  xyano,

(4)  Ci4alkyl tuy y duoc thé bang 1 dén 5 nguyén tr halogen gidng nhau hoic khac
nhau, hodc

(5)  Ci4 alkoxy tuy y dugc thé bang 1 dén 5 nguyén tt halogen gidng nhau hodc
khac nhau.

[Muc 13]

Hop chét theo muc bét ky trong sb cac muc tir 1 dén 12, hoidc mubi duge dung
ctia né, trong d6 R¢, khi mdi R® ddc 1ap tdn tai & dang sb nhiéu, 12 C1.4 alkyl tuy y duge
thé bang 1 dén 5 nguyén tir halogen gidng nhau hodc khac nhau.

[Muc 14]

Hop chét theo muc bét ky trong sb cic muc tir 1 dén 13, hodc mudi dugc dung
clia n6, trong d6 RY, khi m&i R ddc 1ap ton tai & dang s6 nhiéu, 13 nguyén tir hydro
hodc Ci4 alkyl tuy y dugc thé bang 1 dén 5 nguyén tir halogen gidng nhau hozc khac
nhau.

[Muc 15]

Hop chét theo muc bét ky trong s& cac muc tir 1 dén 14, hodc mudi duge dung

clia no, trong d6 mdi R® va R doc 1ap 1a:

(1)  nguyén tir hydro,

(2)  nguyén tir halogen,

(3)  xyano,

(4)  hydroxy,

(5)  Cia alkyl, trong d6 alkyl c6 thé tuy ¥ duge thé bing 1 dén 5 phan tu thé gibng
nhau hodc khac nhau dugc chon tir nhém bao gdm nguyén tir halogen, hydroxy, va
C1-4 alkoxy tuy y duoc thé bang 1 dén 5 nguyén tir halogen gidng nhau hodc khéc nhau,
(6)  Ci4 alkoxy, trong do alkoxy co thé tuy y duoc thé bang 1 dén 5 phan tir thé
gidng nhau hogc khac nhau duge chon tir nhém bao gdm nguyén tir halogen, hydroxy,
va Ci.4 alkoxy tuy y dugc thé bang 1 dén 5 nguyén tir halogen gidng nhau hodc khac

nhau,
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(7)  nhém di vong no co6 4 dén 6 canh, trong d6 nhom di vong no c6 thé tuy y dugc
thé bang 1 dén 5 phan tir thé giéng nhau hodc khac nhau duoc chon tir nhom bao gdm
nguyén tir halogen, hydroxy, va Ci4 alkoxy tuy y duoc thé bing 1 dén 5 nguyén ti
halogen gidng nhau hozc khéc nhau, hogdc

(8) -NRR.

[Muc 16]

Hop chét theo muc bét ky trong sé cac muc tir 1 dén 15, hodc mubi duge dung
ctia no, trong d6 mdi R? va R® 1a doc 1ap va m&i R? hoic R® khi NR®R? ton tai ¢ dang
sé nhiéu 12 doc 14p, va ching 1a nguyén tir hydro hodc Ci4 alkyl, trong do alkyl ¢ thé
tuy y duoc thé bang 1 dén 3 phan ttr thé gidng nhau hodc khac nhau dugc chon tur
nhém bao gdm nguyén ti halogen, hydroxy, va Ci-4 alkoxy.

[Muc 17]

Hop chét theo muc bét ky trong s cac muc tir 1 dén 16, hoic mudi duoc dung

cda no, trong do R la:

(1)  nguyén tt hydro,

(2)  nguyén ti flo, hodc

(3)  Cig4alkyl tuy y dugc thé bang 1 dén 5 nguyén tir halogen gidng nhau hogdc khac
nhau.

[Muc 18]

Hop chét theo muc 1, hodc mudi duge dung cta no, trong dé R! 12 metyl;

R? 12 nguyén t& hydro;

gbc 6,7-dihydropyrazolo[1,5-a]pyrazin-4(SH)-on ¢6 cAu tao hinh S & vi tri thir

7

vong A 1a benzen;

mdi R3 va R* doc 1ap 1a nguyén tir hydro, flo, clo, diflometyl, triflometyl, hodc
diflometoxy;

mdi RS va RS ddc 1ap 1a nguyén tir hydro hodc -NHy; va

X 12 nguyén tt nito hodc -CH-.
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[Muc 19]

Hop chét theo muc 1, hodc mudi duge dung cta no, duge chon tir cac hop chét
sau:
Vidu 1: (7S)-3-(imidazo[1,2-a]pyridin-6-y1)-7—mety1-5-[4-(triﬂometyl)pheny1]-6,7 -
dihydropyrazolo[1,5-a]pyrazin-4(5SH)-on;
Vidu2: (7 S)—3-(imidazo[1,2-a]pyrazin—6-yl)-7-1nety1—5-[4-(triﬂ0metyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
Vi du 3: (7S)-3-(imidazo[ 1,2-a]pyridin-6-y1)-7 -metyl-5-[3-clo-4-flophenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(SH)-on;
Vi du 4: (7S)-5-[4-(diﬂometyl)phenyl]-3-(imidazo[l,2-a]pyridin—6-yl)-7-metyl—6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5SH)-on;
Vidu 5: (7S)-5-(4-010-3-ﬂophenyl)-3-(imidazo[l,2-a]pyridin—6-y1)—7-mety1-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
Vidu 6: (7S)-5-(4-clophenyl)-3-(imidazo[1,2—a]pyridin—6-y1)-7-mety1—6,7—
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
Vi du 9: (7S)-5-[4-(diﬂometoxy)phenyl]-3-(imidazo[1,2—a]pyridin-6-y1)-7—mety1—6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on; va
Vidul1: (7S)-3-(3—aminoimidazo[1,2-a]pyridin-6-yl)-7-metyl-5-[4-
(triﬂometyl)phenyl]-6,7-dihydropyrazolo[l,5-a]pyrazin—4(5H)-on.
[Muc 20]

Hop chét theo muc 1, hodc mudi duge dung cua nd, duge chon tir cdc hop chét
sau:
Vi du 13: (7S)-3-(3-ﬂ0imidazo[1,2-a]pyridin-6—y1)-7-metyl-5-[4-(triﬂ0metyl)pheny1]-
6,7-dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
Vidu 14: (7S)-7-mety1-3-(3-metylimidazo[1,2-a]pyridin—6-y1)-5-[4-
(triflometyl)phenyl]-6,7 -dihydropyrazolo[1,5-a]pyrazin-4(SH)-on;
Vidu 15: (7S)-3-(3-etylimidazo[1,2-a]pyridin—6-y1)—7-metyl-5-[4-(triﬂ0metyl)phenyl]-

6,7-dihydropyrazolo[1,5-a]pyrazin-4(SH)-on; va
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Vi du 16: (7S)-7-metyl-3-(3-propylimidazo[1,2-a]pyridin-6-y1)-5-[4-
(triflometyl)phenyl]-6,7-dihydropyrazolo[ 1,5-a]pyrazin-4(5H)-on.
[Muc 21]

Hop chét theo muc 1, hoic mudi hydroclorua hodc phosphat ctia nd, dugc chon
tir cac hop chét sau:
Vi du 1: (7S)-3-(imidazo[1,2-a]pyridin-6-yl)-7 -metyl-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
Vidu 3: (7S)-3—(imidazo[1,2-a]pyridin-6-y1)-7-metyl-5-[3-010-4-ﬂopheny1]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
Vi du 13: (7S)-3-(3-floimidazo[1,2-a]pyridin-6-y1)-7 -metyl-5-[4-(triflometyl)phenyl]-
6,7-dihydropyrazolo[1,5-a]pyrazin-4(5H)-on; va
Vi du 14: (7S)-7-metyl-3-(3-metylimidazo[1,2-a]pyridin-6-y1)-5-[4-
(triflometyl)phenyl]-6,7-dihydropyrazolo[1,5-a]pyrazin-4(5H)-on.
[Muc 22]

Dugc pham chtra hop chét theo muc bt ky trong s6 cac muc tir 1 dén 21, hogdc
mudi dugce dung ctia no.
[Muc 23]

Ché phim diéu tri va/hodic ngin ngira bénh c6 lién quan dén thu thé mGlu nhém
I, chira hop chét theo muc bét ky trong s& cac muc tir 1 dén 21, hodc mudi duoc dung
cua nd, lam thanh phén hoat tinh.
[Muc 24]

Ché phdm diéu tri va/hodc ngan ngira theo muc 23, trong d6 thu thé mGlu nhém
11 1a thu thé huéng chuyén héa glutamat nhom phu 2 (mGluR2).
[Muc 25]

Ché phém diéu tri va/hodc ngin nglra theo muc 23 hodc 24, trong d6 bénh co
lién quan dén thu thé mGlu nhom II 1a bénh tAm than hodc bénh thoai hoa than kinh.
[Muc 26]

Ché phém diéu tri va/hoic ngin nglra theo muyc 25, trong d6 bénh tam than hoac
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bénh thoai hoa than kinh 14 rdi loan trAm cam chinh, rdi loan trAm cam, rbi loan ludng
cuc va lién quan, r6i loan lo 4u, roi loan cing théng sau chin thuong, rdi loan 4m anh
cudng ché, réi loan cing thing cp tinh, bénh tim than phan liét, rdi loan phd tu ky,
bénh Alzheimer, suy gidm nhén thtrc, bénh sa sut tri tug, 1€ thudc thube, béo phi, co
gidt, run, dau, hodc rbi loan giéc ngu.

[Muc 27]

St dung hop chét theo muc bét ky trong sd cac muc tir 1 dén 21, hoac mudi
dugc dung cda nd, trong viéc san xuét ché pham diéu tri va/hodc ngin ngira bénh cd
lién quan dén thy thé mGlu nhém IL.

[Muc 28]

Hop chét theo diém bét ky trong s6 cac muc tir 1 dén 21, hoic mubi dugc dung
cla nd, dé sir dung trong viée diéu tri va/hodc ngin nglra bénh c6 lién quan dén thy thé
mGlu nhom II.

[Muc 29]

Phuong phép diéu tri va/hodc ngin ngira bénh c6 li€n quan dén thy thé mGlu
nhom II, phuong phap nay bao gdm viéc st dung luong hitu hiéu diéu tri cia hop chat
theo muc bét ky trong sb cac muc tir 1 dén 21, hodc mudi duge dung ctia no, cho bénh
nhan ¢6 nhu cdu diéu tri.

[Muc 30]

Thudc hdn hop bao gdm thudc chua hop chét theo didm bit ky trong sd céc
didm tir 1 dén 21, hodc mudi duge dung clia no, va mdt hodc nhiéu thude dugc chon tir
chét diéu tri r6i loan trAm cam chinh, rdi loan trAm cam, rdi loan ludng cuc va lién
quan, rbi loan lo au, ri loan cing thang sau chén thuong, rdi loan 4m anh cudng ché,
rdi loan cing thing cip tinh, bénh tdm than phan liét, rdi loan phd tw ky, bénh
Alzheimer, suy gidm nhén thic, bénh sa stt tri tug, 1€ thude thube, béo phi, co giit, run,
dau, hoac roi loan giéc ngu.

[Muc 31]

Thuée didu tri bénh tam thin hoic bénh thoai hoa than kinh, chira hgp chit theo
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muc bét k¥ trong sb cdc muyc tur 1 dén 21, hodc mudi duge dung ciia nd, dé sir dung két
hop v&i mot hodc nhiu thudc chéng loan than.
[Muc 32]

Phuong phép diéu ché hop chat c6 cong thuc (1a):

hozic mudi duge dung ctia no,

trong d6 mdi R3 va R* doc 1ap 1a nguyén tir hydro, nguyén tir halogen, Ci- alkyl,
hoiic Ci4 alkoxy, trong d6 mdi alkyl va alkoxy 1a doc 1ap va co thé tuy v duoc thé
bing 1 dén 5 nguyén t& halogen gidng nhau hogc khac nhau;

mdi RS va R® doc 1ap 12 nguyén tir hydro, nguyén tir halogen, Ci.6 alkyl, hodc -
NH;; va

X 1a nguyén t& nito hodc -CH-,

trong d6 phuong phép nay bao gbm céc budc sau:

(buéc Al)  phan ing gifra hop chét c6 cong thire (4a):

N
e OH

(4a)

S

trong d6 PG 1a nhom bdo vé nhu nhom tert-butoxycacbonyl va nhém
benzyloxycacbonyl,

va hop chat ¢6 cong thirc (3):
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AN
R702C)Q)

(3)

trong d6 R’ 1a metyl hodc etyl,
trong diéu kién Mitsunobu dé tao ra hop chét c6 cong thic (6a):

H
N

PG~

\/\N—N\

R’0,C
(6a)

S

trong d6 PG va R7 1a nhu duoc dinh nghia nhu trong muc nay;
(budc A2)

déng vong hop chét c6 cong thirc (6a) voi su ¢6 mit cla axit hodc bazo
d8 tao hop chét c6 cong thire (7a):

(@)
(7a) .
(budc A3)  ghép doi hop chét co cong thirc (7a) va hop chit c6 cong thirc (8a):
X1
3
R Ré (8a)

b

trong d6 R® va R* 1a nhu dugc dinh nghia nhu trong muc nay, va X! 1 i6t, brom,
hoac clo,
vl su ¢ mét cua chét xtc tac kim loai chuyén héa dé tao hop chét co cong thirc (9a):
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R4 (9a)
trong d6 R? va R* 1a nhu dugc dinh nghia nhu trong muc nay;
(budc A4)  phan Umg hop chit c6 cong thirc (9a) voi sy c6 mit clia chét halogen héa

d8 tao hop chét co cong thire (15a):

=

P
O —3-“"
2
P

X1

3
R R4 (1 53)

trong d6 R3, R*, va X! 1a nhu dugc dinh nghia nhu trong muc nay; va

(budc A5)  ghép doi hop chit c6 cong thire (15a) va hop chét c6 cong thire (16):
RA

X%\\N R5
'
N RS

(16)

S

hodc mudi cia no,

trong d6 R, R®, va X 1a nhu dugc dinh nghia trong muyc nay, va RA 1a boronic
axit hodc este ctia boronic axit,
v6i su 6 mat cta chit xic tac kim loai chuyén héa dé tao hop chat c6 cong thue (1a)
hoac mudi duoc dung ciia no.
[Muc 33]

Phwong phép diéu ché hop chit c6 cong thic (1a):

-17-



38017

hodc mudi dugc dung cua nd,

trong d6 mdi R® va R* doc l4p la nguyén tir hydro, nguyén tir halogen, Ci-6 alkyl,
hodc Ci4 alkoxy, trong d6 mdi alkyl va alkoxy la doc 1ép va co thé tuy y dugc thé

bing 1 dén 5 nguyén tir halogen gidng nhau ho#c khac nhau;

mdi RS va RS ddc 1ap 1a nguyén tir hydro, nguyén tir halogen, Ci.¢ alkyl, hodc -
NH3; va

X 1a nguyén t nito hodc -CH-,

trong d6 phuong phép nay bao gbm céc budc sau:

(budc B1)  ghép doi hop chét c6 cong thuc (8a):
X1
3
R R4
(8a)

trong d6 R? va R* 1a nhu duge dinh nghia nhu trong myc nay, va X! 12 ibt, brom,
hodc clo,

v6i hop chét ¢ cong thire (12a):

HZN \/LOH

(12a)

b

hodc muodi cia no,
v6i su co mit ctia chat xuc téc kim loai chuyén hoa dé tao hop chat c6 cong thirc (13a):

-18-



38017

N
OH

R3
R4
(13a)
hodc mudi cta no,
trong d6 R? va R* 1a nhu duoc dinh nghia nhu trong muc nay;

(buéc B2)  phéan ung hop chét c6 cong thirc (13a), hodc mudi ctia n6, va hop chét c6

cdng thic (22):

hodc mubi cua no,
trong d6 X' 1a nhu duge dinh nghia nhu trong muc nay, va R’ 1a metyl hodc etyl,

trong diéu kién Mitsunobu dé tao ra hop chét c6 cong thire (23a):

\/\N—N\
3 7 =
(23a)

hodc mudi cta no,
trong d6 R3, R%, R7, va X! 12 nhu dugc dinh nghia nhu trong muyc nay;
(buéc B3)  thay phan hop chét c6 cong thire (23a), hodc mubi ctia né, v6i sur c6 mit

cia axit hodc bazo dé tao hop chat c6 cong thirc (24a):
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H o §
NV\N.N
N\
3 ey
(24a)

ho#ic mudi cia no,

trong d6 R3, R%, va X! 1a nhu dugc dinh nghia nhu trong muc nay;
(budc B4)

dong vong hop chét c6 cong thirc (24a), hodc mudi ctia no, véi su c6 mat
clia axit hodc bazo dé tao hop chét c6 cong thire (15a):

%

N =~

R3 o X
R4 (15a)

trong d6 R, R*, va X! 12 nhu dugc dinh nghia nhu trong muc nay; va
(buéc BS)

RA

X\ N R5
T
N RS

(16)

ghép doi hop chét c6 cong thire (15a) va hgp chét c6 cong thic (16):

b

hodc mudi cta no,

trong d6 RS, R®, va X la nhu dugc dinh nghia nhu trong muc nay, va R* 1a
boronic axit hodc este ctia boronic axit,

v6i su 6 mat ctia chat xtc tac kim loai chuyén héa de tao hop chat c¢6 cong thuc (1a),
hodc muoi dugc dung cua no;

trong do budc B3 va budc B4 co thé duoc thay thé bang mot bude duy nhat
trong budc B6 dudi day:
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(buéc B6)  dong vong hop chét ¢ cong thirc (23a), hodc mubi ctia né, véi su c6 mat
cia axit hodc bazo dé tao hop chit c6 cong thirc (15a).
[Muc 34]

(78)-3-(imidazo[ 1,2-a]pyridin-6-yl)-7-metyl-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on ¢ dang tinh thé (Tinh thé dang I), c6 miu
nhidu xa bt tia X bao gdm cac dinh nhidu xa & céc géc nhiéu xa 26 (°): 4,5+ 0,2, 8,5
+0,2,8,9+0,2,10,1 £0,2, 13,4+ 0,2, va 16,9 £ 0,2, dugc do bang nhiéu xa bot tia X.
[Muc 35]

Mubi  hydroclorua cua (7S)-3-(imidazo[ 1,2-a]pyridin-6-y1)-7-metyl-5-[4-
(triflometyl)phenyl]-6,7-dihydropyrazolo[1,5-a]pyrazin-4(5H)-on & dang tinh thé
(Tinh thé dang IT) c6 miu nhidu xa bot tia X bao gdbm cac dinh nhifu xa & cac goc
nhidu xa 20 (°): 5,7 £ 0,2, 8,7+ 0,2, 9,5+ 0,2, 11,0 £ 0,2, 11,3 £ 0,2, va 15,3 + 0,2,
duoc do bang nhiu xa bot tia X.

[Muc 36]

2,5 mudi phosphat cua (7S)-3-(imidazo[ 1,2-a]pyridin-6-yl)-7-metyl-5-[4-
(triflometyl)phenyl]-6,7-dihydropyrazolo[1,5-a]pyrazin-4(5SH)-on & dang tinh thé
(Tinh thé dang III) c6 mau nhifu xa bot tia X bao gdm céc dinh nhiu xa & cic goc
nhidu xa 20 (°): 6,1 £ 0,2, 8,9 £0,2, 9,8 0,2, 12,1 £ 0,2, 13,4 £ 0,2, va 13,7 £ 0,2,
dugc do bang nhiu xa bot tia X.

Hiéu qua cua sang ché

Hop chét theo sing ché thé hién sy didu bién di lap thé am dbi v6i thu thé
huéng chuyén héa glutamat (mGlu) nhom II. Do d6, hop chét theo sang ché 13 hitu ich
lam ché phim diéu tri vi/hodc ngin nglra bénh c6 lién quan dén thu thé mGlu nhém II
(tae 1a, thu thé hudng chuyén héa glutamat nhém phu 2 (mGluR2) va/hodc thu thé
huéng chuyén héa glutamat nhém phu 3 (mGluR3)).

M@ ta vin tit cac hinh vé
Fig.1 thé hién biéu dd mAu nhidu xa bt tia X ca tinh thé dang I. Truc hoanh la

goc nhiéu xa 20 (°), trong do truc tung la s& 14n dém; sau déy, co thé ap dung cach hiéu
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twong tu cho Fig.2 va Fig.3.

Fig.2 thé hién biéu d6 miu nhifu xa bt tia X cua tinh thé dang II.

Fig.3 thé hién bidu db mAu nhidu xa bt tia X cta tinh thé dang III.
M6 ta chi tiét sang ché

Sau day, cac thuat ngit dugc st dung trong bin mo ta nay dugc giai thich.

Thuat ngit "nhém" nghia 1a nhom hoa tri mot. Thuét nglt "nhom” c6 thé bi bd
qua trong ban mo ta nay.

S8 lugng phan ti thé trong nhém duge dinh nghia trong thuat ngit "tuy y duoc
th&" hoic "dugc thé" khong bi gidi han mién 13 chiing c6 thé 4p dung. Mdi dinh nghia
ctia mdi nhém cling ¢6 thé dugc 4p dung trong trudng hgp ma nhém 12 mot phén hoic
phan tr thé ciia nhém khéc, trir khi ¢6 chi dén khac.

Thuat ngit "Ci4 alkyl" nghia 1a nhém hydrocacbon béo c6 1 dén 4 nguyén ttr
cacbon, va thuat ngit "Cs alkyl" nghia 1a nhom hydrocacbon béo cé 4 nguyén tur
cacbon. Céch hiéu twong tu c6 thé 4p dung cho céac s6 khéac. Vi du vé "Ci4 alkyl" bao
gdm, vi du, metyl, etyl, n-propyl, 1-metyletyl, n-butyl, 1,1-dimetyletyl, 1-metylpropyl,
va 2-metylpropyl.

Thuat ngft "Ci.¢ alkyl" nghia la nhém hydrocacbon béo ¢c6 1 dén 6 nguyén tt
cacbon. "C.¢ alkyl" bao gom, t6t hon 13, "C1.4 alkyl". Vi du vé "Ci.6 alkyl" bao gbm, vi
du, 4-metylpentyl, 3-metylpentyl, 2-metylpentyl, 1-metylpentyl, va n-hexyl ngoai vi
du v& "Ci.4 alkyl" nhu md t& bén trén.

Thuat nglt "halogen" bao gém, vi du, flo, clo, brom, va idt. Uu tién hon la flo
hoac clo.

Thuét ngit "Ci.4 alkoxy" nghia la nhém oxy dugc thé bang "Ci.4 alkyl" nhu md
t4 bén trén. Vi du vé "Ci.4 alkoxy" bao gdém, vi du, metoxy, etoxy, n-propoxy, 1-
metyletoxy, n-butoxy, 1,1-dimetyletoxy, 1-metylpropoxy, va 2-metylpropoxy. Duoc
vu tién 1a metoxy hodc etoxy.

Thuét ngit "Ci-6 alkoxy" nghia 1a nhém oxy dugc thé bang "Ci6 alkyl" nhu md

th bén trén. "Ci. alkoxy" bao gdm, tdt hon 13, "Ci alkoxy". Vi du vé "C1.¢ alkoxy"
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bao gbém, vi du, n-pentyloxy, 3-metylbutoxy, 2-metylbutoxy, 2,2-dimetylpropoxy, 1-
etylpropoxy, 1,1-dimetylpropoxy, n-hexyloxy, 4-metylpentyloxy, 3-metylpentyloxy,
2-metylpentyloxy, 1-metylpentyloxy, 3,3-dimetylbutoxy, 2,2-dimetylbutoxy, 1,1-
dimetylbutoxy, va 1,2-dimetylbutoxy ngoai vi du v& "C14 alkoxy" nhu mo ta bén trén.

Thuét ngit "Cs-6¢ xycloalkoxy" nghia 12 nhém oxy duoc thé bang alkyl vong c6
3 dén 6 nguyén tir cacbon. Vi du v& "Cs-¢ xycloalkoxy" bao gbm, vi du, xyclopropoxy,
xyclobutoxy, xyclopentyloxy, va xyclohexyloxy. Bugc uu tién la xyclopropoxy hodc
xyclobutoxy.

Thuét ngit "Ci.4 alkylthio” nghia 1a nhém thiol duoc thé bang "Ci alkyl" nhu
mo ta bén trén. Vi du vé "Ci4 alkylthio" bao gém, vi du, metylthio, etylthio, n-
propylthio, isopropylthio, n-butylthio, isobutylthio, s-butylthio, va t-butylthio.

Thuat ngit "C1.6 alkylthio" nghia la nhém thiol dugc thé bang "Ci. alkyl" nhu
mb ta bén trén. "Cus alkylthio" bao gdm, tdt hon 13, "Ci alkylthio". Vi du vé& "Ci.6
alkylthio" bao gbm, vi du, 1-etylpropylthio, n-pentylthio, neopentylthio, n-hexylthio,
va isohexylthio ngoai vi du v& "Ci.4 alkylthio" nhu md ta bén trén.

Thuat ngit "Cz-4 alkenyl" nghia l& nhém hydrocacbon béo c6 2 dén 4 nguyén tir
cacbon trong chudi va bao gbm it nhat mot lién két ddi cacbon-cacbon. Vi du vé "Ca.4
alkenyl" bao gdm, vi du, vinyl, allyl, 1-propenyl, va 1-butenyl.

Thuit ngit "carbocycle no Cs-¢ "' nghia la vong hydrocacbon don no hodc khong
no mot phan co 3 dén 6 nguyén tir cacbon. " carbocycle no Cs-¢" bao gbm, t6t hon 1,
"carbocycle no Cs-4". Vi du vé& " carbocycle no Cs-¢" bao gbm, vi du, xyclopropan,
xyclobutan, xyclopentan, xyclohexan, xyclopropen, xyclobuten, xyclopenten,
xyclohexen, va xyclohexadien. Pugc uu tién la xyclopropan hodc xyclobutan.

Thuét ngft "nhém vong cacbon no Cs-4" nghia la nhém héa tri mot cua "vong

AN

cacbon no Ci-4 " trong s6 "vong cacbon no Cs-¢ " nhu md ta bén trén.
Thuét ngtr "di vong no c¢6 4 dén 10 canh" nghia la di vong no don vong hodc hai
vong bao gdm 4 dén 10 nguyén tt, bao gdm mot hodc hai di nguyén tir gidng nhau

hodc khiac nhau dugc chon tr nhém bao gdbm nguyén tir oxy, nguyén tir nito, va
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nguyén tr luu huynh, va bao gbm chit ma bao gbm lién két khong no mot phén, ciu
tric béc ciu mot phan, hodc cAu tric xodn mot phan. Di vong no hai vong bao gbm
vong ngung tu trong do di vong no don vong dugce ngung tu bing benzen hodc di vong
thom don vong c¢6 5 dén 6 canh. Di vong no ¢6 thé bao gdbm mdt hodc hai cacbonyl,
thiocacbonyl, sulfinyl, hodc sulfonyl dé hinh thanh, va bao gdm nhém xyclic vi du
lactam, thiolactam, lacton, thiolacton, xyclic imit, xyclic carbamat, va xyclic
thiocarbamat. Nguyén tir oxy cta cacbonyl, sulfinyl, va sulfonyl hodc nguyén tu luu
hu}‘/nh cua thiocacbonyl khéng dugc tinh lam s6 luong clia 4 dén 10 canh (tic 13, kich
¢& vong) hodc di nguyén tir ma tao vong. "Di vong no ¢6 4 dén 10 canh" bao gdm, tdt
hon 1a "di vong no c6 4 dén 8 canh" mot vong hodc hai vong, tdt hon nita 1a "di vong
no c6 4 dén 6 canh" mdt vong, tot hon nita 13 "di vong no ¢6 5 dén 6 canh" mot vong.
Vi du v& "di vong no c6 4 dén 10 canh" bao gdm, vi du, azetidin, pyrolidin, piperidin,
piperazin, morpholin, homopiperidin, oxetan, tetrahydrofuran, tetrahydropyran, 1,3-
benzodioxol, va 1,3-dihydroisobenzofuran, va tdt hon 1a, pyrolidin, piperidin,
piperazin, morpholin, 1,3-benzodioxol, va 1,3-dihydroisobenzofuran.

Thuét ngt "nhém di vong no co6 4 dén 6 canh" nghia 1a nhém hoéa tri mot cta
"di vong no co 4 dén 6 canh" trong "di vong no c6 4 dén 10 canh" nhu mo t& bén trén.
Dugc wu tién 1 azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl,
oxetanyl, tetrahydrofuranyl, hodc tetrahydropyranyl.

Thuat ngit "nhém di vong no chtra nito ¢6 4 dén 6 canh" nghia 1a nhoém di vong
no héa tri mot bao gdm it nhit mot nguyén tr nito trong s "di vong no ¢6 4 dén 6
canh" nhu md ti bén trén. Pugc wu tién la azetidinyl, pyrrolidinyl, piperidinyl,
piperazinyl, hogc morpholinyl.

Thuét ngir "carbocycle thom Ce.10" nghia 1a vong hydrocacbon thom mot vong
hodc hai vong c6 6 dén 10 nguyén tr cacbon. Vi du vé "carbocycle thom Ce.10" bao
gém, vi du, benzen, 1-naphtalen, va 2-naphtalen, va tdt hon 1a benzen.

Thuét ngtr "di vong thom ¢o6 5 dén 10 canh "nghia 1a di vong thom mot vong

hodc hai vong bao gdm 5 dén 10 nguyén t, bao gbm 1 dén 3 di nguyén tr gidng nhau
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hodc khac nhau dugc chon tr nhom bao gdm nguyén t oxy, nguyén tI nito, va
nguyén tir luu huynh. "Di vong thom ¢6 5 dén 10 canh" bao gdm, t6t hon 1a "di vong
thom c6 5 dén 9 canh" mot vong hodc hai vong, t6t hon nira 1a "di vong thom ¢6 5 dén
8 canh" mot vong, tot hon nira 1a "dj vong thom ¢6 5 dén 6 canh" mot vong. Vi du vé
"di vong thom c6 5 dén 10 canh" bao gbm, vi du, pyridin, pyridazin, pyrimidin,
pyrazin, triazin, thiophen, pyrol, thiazol, isothiazol, pyrazol, imidazol, furan, oxazol,
isoxazol, oxadiazol, thiadiazol, triazol, tetrazol, quinolin, isoquinolin, naphthyridin,
quinazolin, benzofuran, benzothiophen, indole, benzoxazol, benzoisoxazol, 1H-indazol,
2H-indazol, benzimidazol, benzoxadiazol, benzothiadiazol, indolizin, benzofurazin,
thienopyrimidin, pyrazolopyridin, imidazopyridin, imidazopyrazin, pyrazolopyrimidin,
triazolopyrimidin, thienothiophen, imidazothiazol, chroman, 2,3-dihydrobenzofuran,
1,3-dihydrobenzofuran,  2,3-dihydro-1H-inden, 2,3-dihydro-1H-inden-1-on,  2,3-
dihydro-1H-pyrrolopyridin,  2,3-dihydro-1H-pyrrolopyridin-1-on, 1,2-dihydro-3H-
pyrrolopyridin-3-on, va 5,6,7,8-tetrahydroimidazopyrazin.

"Di vong thom cé 5 canh" bao gbm, vi du, thiophen, pyrol, thiazol, isothiazol,
pyrazol, imidazol, furan, oxazol, isoxazol, oxadiazol, thiadiazol, triazol, va tetrazol.
"Dj vong thom c¢é 5 canh" thich hop hon bao gbm thiophen, thiazol, va isothiazol.

"Di vong thom ¢6 6 canh" bao gbm, vi du, pyridin, pyridazin, pyrimidin, va
pyrazin. Pugc vu tién la pyridin.

Thuat ngit "nhém di vong thom ¢6 5 dén 6 canh" nghia 1a nhom hoa tri mot clia
"di vong thom c6 5 canh" hodc "di vong thom ¢6 6 canh".

Trong hgp chét theo sang ché c6 cong thic (1), phuong 4n wu tién cla R!, R2,
R3, R4, RS, R, R?, RY, RS, RY, RS, vong A, va X duge thé hién dudi day, tuy nhién
pham vi cua sang ché khong nhim bi gidi han & cac phuong an uu tién dugce thé hién
duéi day, mdi trong s§ chiing c6 thé tiy y két hop.

Tét hon 13, mdi R! va R? ddc lap 1 nguyén t hydro hodc Ci4 alkyl, trong do
alkyl c6 thé tiy y duoc thé bang 1 dén 5 phan tr thé doc 1ap 1a dugc chon tir nhom bao

¢dm nguyén tir flo va Ci.4 alkoxy. Tot hon nita la, mdi R! va R? doc 14p 1a nguyén tir
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hydro, metyl, etyl, metoxymetyl, hodc triflometyl, t5t hon nita 1a nguyén tt hydro hodc
metyl. Pic biét tot hon 13, R! 1a metyl, va R* 1a nguyén tir hydro.

Tét hon 13, mdi R3 va R* doc 1ap 1a nguyén tt hydro, nguyén ttr halogen, Ci-4
alkyl, hotic C1.4 alkoxy, trong d6 alkyl va alkoxy co thé tuy y duoc thé bang 1 dén 5
nguyén ti flo. Con t6t hon 13, mdi R va R* doc 14p 1a nguyén ti hydro, nguyén tir flo,
nguyén tir clo, metyl, diflometyl, triflometyl, metoxy, diflometoxy, hodc triflometoxy,
t5t hon nira 1a nguyén tt hydro, nguyén tir flo, nguyén ttr clo, diflometyl, triflometyl,
hoac diflometoxy.

Tét hon 13, mdi R’ va R® doc 1ap 1a nguyén tir hydro, nguyén tir halogen, Ci-4
alkyl, C1.4 alkoxy, trong do6 alkyl va alkoxy c6 thé tuy y duoc thé bang 1 dén 5 nguyén
tir flo, hodc -NRR®. Con 6t hon 13, m&i R® va R® doc 14p 1a nguyén tir hydro, nguyén
ttr flo, nguyén tir clo, metyl, etyl, propyl, metoxy, hoac -NRRY, t6t hon nita 1 nguyén
tr hydro, nguyén tir flo, metyl, etyl, hodc -NR®RY. Van tt hon 13, chung 12 nguyén tir
hydro, nguyén tir flo, metyl, hodc -NHz. Déc biét tot hon 13, chiing 13 nguyén tir hydro
hoac -NHo.

Tét hon 13, mdi R® va R® doc 14p 1a nguyén tt hydro hodc Ci4 alkyl, trong do
alkyl c6 thé ty y dugc thé bang 1 dén 5 nguyén ti flo. Con t6t hon 1, mdi R* va R®
doc 1ap la nguyén tur hydro hodc metyl. Con t&t hon 13, ca hai 1a nguyén ti hydro.

Tét hon 13, R® bao gdm Ci4 alkyl, trong d6 alkyl c6 thé tuy v dugc thé bang 1
dén 5 phén tir thé giéng nhau hoic khac nhau duge chon tir nhém bao gdm nguyén tir
halogen, hydroxy, va Ci.4 alkoxy, tdt hon nita 1a metyl hodc etyl, t6t hon nita 1a metyl.

Tét hon 1a, R bao gdm nguyén tir hydro va Ci.4 alkyl, t5t hon nita 1a nguyén tir
hydro hodc metyl.

Tét hon 13, R® bao gdm nguyén ti hydro, Ci.4 alkyl, va nguyén tir halogen, t6t
hon nita 1a nguyén tir hydro hogc nguyén tir flo, t5t hon nita 1a nguyén tir hydro.

Tét hon 13, X bao gdm nguyén t nito va -CH-, t6t hon nita 1a -CH-.

Tét hon 1a, vong A bao gdm benzen, pyridin, thiophen, 1,3-benzodioxol,

benzothiophen, benzofuran, va quinolin, tdt hon nita 14 benzen, thiophen, pyridin, hodc
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1,3-benzodioxol, tot hon nira 1a benzen hodc pyridin, ddc biét tdt hon 13 benzen.

Mot phuong an cta hop chét ¢6 cong thire (1) bao gbm (A) dudi day.
(A)

Hop chét c6 cdng thie (1), hodc mudi duoc dung cia nd,

trong d6 mdi R! va R? doc 14p 1a nguyén tir hydro hodc metyl;

mdi R3 va R* doc 1ap 1a nguyén tir hydro, nguyén tir flo, nguyén tir clo, Ci4
alkyl, hodc Ci.4 alkoxy, trong do alkyl va alkoxy co6 thé tuy y duoc thé bang 1 dén 5
nguyén tt flo;

mdi RS va Ré doc 1ap 1a nguyén tir hydro, nguyén tir flo, nguyén tir clo, metyl,
etyl, propyl, metoxy, hogc -NRR®;

mdi R? va R doc 14ap 1a nguyén tir hydro, hodc Ci-4 alkyl;

Re 14 nguyén tir hydro hodc nguyén tir flo;

X 1a nguyén tir nito hodc -CR®-; va

vong A la benzen, thiophen, hodc pyridin.

Phuong an khéac cta hop chét c6 cong thire (1) bao gdm (B) dudi day.

Hop chét c¢6 cong thic (1), hodc mubi duge dung cua no,

trong d6 R! 1a metyl;

R? 1a nguyén tr hydro;

mdi R? va R* doc 1ap 1a nguyén tir hydro, nguyén tir flo, nguyén tir clo, metyl,
diflometyl, triflometyl, metoxy, diflometoxy, hodc triflometoxy;

mdi R5 va R® doc 1ap 1a nguyén tir hydro, nguyén i flo, metyl, hodc NHy;

X 1a -CH-; va

vong A 1a benzen hodc pyridin.

Trong s cac hop chit theo sang ché, hop chét dugc uu tién hon 1a hop cht ma
khong thé hién hodc chi thé hién it su tc ché dua trén co ché dbi véi Cytochrome P450
3A4 (CYP3A4), va cO nguy co thp tao ra tdc dung phu dang ké nhu nhiém doc gan

cling nhu tuong tac thude-thude.
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Thuat ngit "mudi dugc dung" bao gém mubi cdng axit, mubi cdng bazo, va
mudi ctia amino axit. Vi du, mubi cdng axit bao gém mudi cta axit vo co vi du
hydroclorua, hydrobromua, sulfat, hydroiodua, nitrat, va phosphat va mudi cia axit
hitu co vi du xitrat, oxalat, phtalat, fumarat, maleat, suxcinat, malat, axetat, format,
propionat, benzoat, trifloaxetat, metansulfonat, benzensulfonat, para-toluensulfonat, va
camphorsulfonat. Mudi cong bazo bao gdm mubi ctia bazo vo co vi du mudi natri,
mudi kali, mudi canxi, mudi magie, mudi bari va mudi nhém va mudi ciia bazo hitu co
vi dy trimetylamin, trietylamin, pyridin, picolin, 2,6-lutidin, etanolamin, dietanolamin,
trietanolamin, trometamin, tris(hydroxymetyl)metylamin, tert-butylamin,
xyclohexylamin, dixyclohexylamin, va N,N-dibenzyletylamin. Mubi ctia axit amin bao
gdm mudi clia axit amin v6i axit amin bazo hodc axit amin axit vi du arginin, lysin,
ornithin, asparagin axit, va glutamic axit. Thich hgp hon bao gdm hydroclorua va
phosphat, tbt hon nita 1a mubi 2,5 phosphat.

Mudi thich hop cua chét ban diu va chét trung gian va mudi chdp nhan duoc
i v6i dugce lidu 1a mudi khong doc hai thuong duge str dung. Mubi nay bao gdbm
mudi cOng axit vi du mudi ctia axit hitu co (vi du, axetat, trifloaxetat, maleat, fumarat,
xitrat, tartrat, metansulfonat, benzensulfonat, format, va para-toluensulfonat) va mudi
clia axit vo co (vi du, hydroclorua, hydrobromua, hydroiodua, sulfat, nitrat, va
phosphat), mudi v6i axit amin (vi du, arginin, asparagin axit, va glutamic axit), mudi
kim loai vi du mudi kim loai kiém (vi du, mudi natri va mubi kali) va mudi kim loai
kiém thd (vi du, mudi canxi va mudi magie), mubi amoni, mubi bazo hitu co (vi duy,
mudi trimetylamin, mubi trietylamin, mubi pyridin, mudi picolin, mudi
dixyclohexylamin, va mudi N,N’-dibenzyletylendiamin), va mudi ma ngudi c6 hiéu
biét trung binh trong linh vuc tuy ¥ lya chon.

Khi thu dugc mudi ctia hop chét theo sang ché, mudi cia hop chét theo sang
ché ¢6 thé duoc tinh ché truc tiép trong truong hop hop chit theo séng ché thu dugc
dudi dang mudi nhu vay, nguge lai trong truong hop hop chét theo sang ché thu dugc

duéi dang tu do, dang tw do nay co thé 13 hoa tan hodc duoc tao huyén phu trong dung
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moi hitu co thich hop, tiép d6 bd sung axit hodc bazo, dAn dén sy hinh thanh cuda loai
mudi trong tng theo phuong phap théng thuong.

Sang ché bao gbém hop chit ¢6 cong thic (1), hodc mudi duge dung clia né,
hodc ddng tinh thé. Ddng tinh thé nay bao gdm, vi dy, ddng tinh thé (ti 1& mol 1:1 dén
2,5) ctua hop chit c6 cong thirc (1), hodc mudi dugc dung cda nd, véi phén tir axit
clohydric ho#c axit phosphoric. Hop chét theo sang ché ciing c6 thé t6n tai & dang
hydrat va/hodc solvat véi nhiéu dung moi khac nhau (vi duy, etanolat), va cling bao
gdm nhitng hydrat va/hodc solvat nay.

Hop chét theo sang ché bao gdm nhitng hop chAt ma ¢ chit déng phan quang
hoc dya trén tAm bt dbi, chit ddng phan atropisome dua trén su bt d6i ximg trén truc
hodc trén mit phing do su can trd clia phép quay ndi phan tir gdy ra, hodc cac chét
ddng phan khac vi dy chét ddng phan 1ap thé, chét hd bién, va chét dong phéan hinh hoc,
va tht ca cac chét dong phan co thé c6, bao gdbm nhiing chét ddng phan nay, va hdn
hgp cda nd dugc bao gbm trong pham vi sang ché. Ngoai cac chét ddng phan & trén,
bét ky dang tinh thé va hdn hop ctia n6 cling bao gbm trong pham vi séng ché.

Cu thé 13, chit ddng phan quang hoc va chét ddng phan atropisome c6 thé thu
dugc trong hdn hop c6 chu tric khong gian khdc nhau vi du hon hop raxemic hodc
trong hoat chét quang hoc trong trudong hop st dung hoat chét quang hoc ban dau hodc
chit trung gian. Raxemat cla chét ban du, chét trung gian, hodc san phim cudi cliing
trong Ung co thé vé mat vat ly hodc héa hoc duge tach thanh chét dbi quang quang
hoc ctia chung bing quy trinh phan tach da biét, vi du phuong phéap dung ct hoat tinh
va két tinh phan doan, & budce thich hop clia qud trinh diéu ché duéi day, néu can thiét.
Vi du, trong phuong phép diastereome, hai diastereome dugc tao thanh tor raxemat
trong phan Ung véi thubc thtr phan giai quang hoc. MObi diastereome thudng co cac déc
tinh vat ly khac nhau, va c¢o thé duoc phan tach bing phuong phép da biét vi du
phuong phép két tinh phan doan.

Hop chét theo sang ché bao gdm tién chét cua hop chét c6 cong thirc (1), hodc

mudi duge dung ctia né, cling nhu chat dong phén & trén. Hop chat theo sang che cling
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bao gdbm hop chit ma mot phan hodc tit ca cac nguyén tir cAu thanh hop chét ¢ cong
thire (1) dwoc thay thé bing chét dong vi, vi du, cac hop chit ma nguyén tr hydro
duoc dotéri hoa hogc triti héa (3H, 3H) va cac hop chat ma 1>C dugc thay thé bang “C.

Thuét ngfr "tién chét cua hop chat c6 cong thire (1)" trong ban mo ta ndy nghia
14 hop chéit ma dugc chuyén dbi thanh hop chéit c6 cong thirc (1) trong phan g véi
enzym hodc axit gastric trong diéu kién sinh ly in vivo, tirc 13, hop chit ma bi oxy hoa,
bi khir, hoiic thiiy phan bing enzym dé chuyén thanh hop chét c6 cong thirc (1), hode
hop chét bi thity phén tiry vao su thay dbi a6 pH véi gastric axit dé chuyén thanh hop
chét co cong thire (1).

Diéu ché hop chét theo sang ché

Quy trinh didu ché hop chét theo sdng ché duoc minh hoa bang vi du dudi day,
tuy nhién sang ché khéng bi gidi han bdi cac vi du nay.

Hop chét theo sang ché c6 thé duoc didu ché bang, vi du, phwong phép thé hién
trong quy trinh diéu ché 1 dén 12 duéi day. Céac quy trinh didu ché nay co thé tuy y
diéu chinh theo kién thirc clia ngudi c6 hiéu biét trung binh trong linh vuc hoa tong
hgp hitu co. Céc hgp chit duge ding 1am chit ban dau c6 thé duoc thé béng mudi ctia
chuing hodc hop chat ma nhom chirc duge béo vé, néu cin thiét.

Trong quy trinh diéu ché nhw dudi ddy, khi bat ky nhém chire nao khac ngoai vi
tri phan img co thé thay doi phu thudc vao diéu kién phan (g hodc ¢6 thé khong thich
hop dé xtr Iy sau phan ung, ngoai truong hop st dung nhém bao vé dugc dé cap rd
rang, bat ky nhom nao ngoai vi tri phan tng c6 thé duoc bao vé, néu can thiét, sau do
khir bado vé sau khi hoan thanh phan Ung hodc chudi phan ng, dé tao ra san pham
mong mudn. Nhém bao vé ndy bao gbm bét ky nhém bao vé thong thuong nao dugc
mb t& trong tai lidu (vi du T. W. Greene va P. G. M. Wuts, "Protective Groups in
Organic Synthesis", 3rd Ed., John Wiley va Sons, Inc., New York (1999)), va viéc dua
vao va loai bo nhém bao vé€ co thé dugc thuc hién bang cich hodc theo phwong phip
thuong dung trong hoa tdng hop hitu co (vi du, phwong phap mo ta trong tai liéu trén).

Cu thé 13, nhom bao vé cho amino bao gbm, vi du, benzyloxycacbonyl, tert-
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butoxycacbonyl, axetyl, va benzyl va nhom bao vé€ cho hydroxy bao gdm, vi du,
trialkylsilyl, axetyl, va benzyl.

B4t ky chat ban dau va chét trung gian duge dung trong mdi quy trinh didu ché
dudi day déu co sin trén thi truong hodc co thé thu dugc va tdng hop tir cac hop chét
¢6 san trén thi trudng hodc cac hop chit da biét bing hoic theo cac phuong phéap dugc
biét bdi ngudi c6 hiéu biét trung binh trong linh vyec. Chét ban du va chit trung gian
nay c6 thé duge st dung & dang mudi cta ching hodc trong nhém ma nhém chirc bét
ky dugc bao ve, néu can thiét.

Bt ky chit trung gian va hop chdt mong muén trong quy trinh didu ché duéi
day c6 thé duoc chuyén d6i thanh bét ky hop chit nao khac duge bao gdm trong sang
ché bang cach tuy y chuyén dbi béat ky nhém chirc nao ciia chiing hodc mé rong chudi
bén khac nhau, dic biét thong qua amino, hydroxy, cacbonyl, hodc halogen, sau dé
bao vé va khir bao vé nhu néu trén, néu cn thiét. Viéc bién ddi cac nhém chirc ning
va md rong chudi bén c6 thé dwoc thuc hién bang hoic theo cac phuong phip chung
thuong duoc stt dung (vi dy, R. C. Larock, "Comprehensive Organic Transformations",
2nd Ed., John Wiley va Sons Inc., New York (1999)).

Dung mdi tro dugc dung trong quy trinh didu ché dudi day nghia 12 bét ky dung
moi ndo ma khong phan ing véi chit ban dau, thudc thir, bazo, axit, chét xuc tac va
phéi tr duge st dung trong phan tng.

Quy trinh diéu ché 1
Hop chét (3) duoc diéu ché theo, vi du, quy trinh dudi day.
~ ~
HO,C R70,C

Budc 1

(2) 3)
(Trong so d6, R7 1a metyl hodc etyl.)
Bude 1: Hop chit (2) c6 thé duogc este hoa theo cach twong tu nhu cdc phuong
phap da biét (vi dy, R. C. Larock, "Comprehensive Organic Transformations", 2nd Ed.,

John Wiley va Sons inc., New York (1999)) dé tao hop chét (3). Hop chét (2) c6 thé 1a
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¢6 bén sin hodc duoc tdng hop bing phuong phap da biét.
Quy trinh didu ché 2

Hop chit (6) dugc diéu ché theo, vi du, quy trinh dudi day.

R70,C
H R'R? (3)
ANSon
PG Budc 2
(4) uo H R1 RZ
/N\)< -N
N L » PG NTN
HN-N, , )§7
)i) R70,C
R1 R2 R702C
v H LG G) *
PG
(5) Budc 3

(Trong so dd, R! va R? nhu dugc dinh nghia trong muc 1; R7 13 metyl hodc etyl; PG la
nhém bao vé (vi du nhém tert-butoxycacbonyl va nhom benzyloxycacbonyl); va LG la
nhém roi chuyén (vi du nguyén tir i6t, nguyén t&r brom, nguyén tir clo, va nhom
sulfonyloxy dugc thé (vi dy, nhém metansulfonyloxy, nhom triflometansulfonyloxy,
va nhom p-toluensulfonyloxy)).)
budce 2: Hop chét (6) co thé dugce diéu ché theo phan (mg Mitsunobu gitra hop
chét (3) va hop chét (4) trong dung méi tro thich hgp bang phwong phép théng thuong.
Cu thé 1a, phén g co thé dugc thuc hién voi sy ¢d mit cia triphenylphosphin hodc
tributylphosphin va thudc thtr phan tng Mitsunobu vi du dietyl azodicarboxylat,
diisopropyl azodicarboxylat, va N,N,N’, N’-tetrametylazodicarboxamit, hodc bang
thudc thir xyanometylenphosphoran. Nhi¢t d¢ phan ng cua budc nay thuong trong
khoéang tir -20°C t6i diém s6i ctia dung mdi duge st dung & day. Thoi gian phan tng
ctia budc ndy nam trong Khoang tir 1 phut dén 5 ngay. Hop chét (3) va (4) ¢ thé c6
ban s&n hodc dugc téng hop bang phuong phap da biét.

Vi du vé dung mdi tro dugc st dung trong budc nay bao gbém, vi du,
hydrocacbon dugc halogen hoa vi du cloform va diclometan; hydrocacbon thom vi du

benzen va toluen; dung moi éte vi du tetrahydrofuran, dietyl éte, va 1,4-dioxan; va
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dung mdi hdn hop cia no.

budce 3: Hop chét (6) cling ¢6 thé duoc didu ché bang cach cho hop chét (3) phan
tng voi hop chét (5) v6i su c6 mit cia bazo thich hgp trong dung mdi tro thich hop
theo phuwong phap thong thuong. Phan Gmg co thé duoc thuc hién véi sy c6 mit clia
chét xuc tac chuyén pha thich hop, néu cin thiét. Nhiét @6 phan tng ciia budc nay
thuong trong khoang tir -20°C tdi diém soi cua dung moéi duoc sir dung & day. Thoi
gian phan tmg cia budc nay nam trong khoang tr 1 phut dén 5 ngay. Hop chit (3) va
(5) 6 thé 1a c6 ban sin hodc duge tong hop bang phwong phap da biét.

Vi du vé bazo dugc st dung trong budc nay bao gbm, vi dy, bazo hitu co vi du
trietylamin, N,N-diisopropyletylamin, va pyridin; bazo v6 co vi du kali cacbonat, natri
cacbonat, xeri cacbonat, kali hydro cacbonat, natri hydro cacbonat, kali dihydro
phosphat, dikali hydro phosphat, kali phosphat, natri dihydro phosphat, dinatri hydro
phosphat, natri phosphat, kali hydroxit, natri hydroxit, va natri hydrua; va alkoxit kim
loai vi du natri metoxit va kali tert-butoxit.

Vi du v& chét xtc téc chuyén pha dugc st dung trong bude nay bao gdm, vi du,
tetrabutylamoni hydro sulfat.

Vi du vé dung mdéi tro dugc st dung trong budc nay bao gdm, vi du,
hydrocacbon dugc halogen héa vi du cloform va diclometan; keton vi du axeton va
metyl keton; hydrocacbon thom vi du benzen va toluen; dung moi éte vi du
tetrahydrofuran, dietyl éte, 1,4-dioxan, va 1,2-dimetoxyetan; rugu bac thép vi du
metanol, etanol, va 2-propanol; dung mdi aprotic phén cyc vi du axetonitril, N,N-
dimetylformamit, va N-metyl-2-pyrolidon; nudc; va dung méi hdn hop cia no.

Quy trinh didu ché 3

Hop chét (9) dugc didu ché theo, vi du, quy trinh dudi ddy.
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N -N R ~N
pe” XN N-N, NN,
— HN = N =
7
R70,C Budc 4 o) Budc 5 R3/CAP/ o)
(6) (7) R* (9)

(Trong so dd, vong A, R!, R%, R?, va R* nhu duoc dinh nghia trong muyc 1; R7 1a metyl
hoic etyl; PG 1a nhém bao vé vi du nhom tert-butoxycacbonyl va nhom
benzyloxycacbonyl; va X' 1a i6t, brom, hoic clo.)

budc 4: Hop chét (7) co thé duoc diéu ché béng cach loai bo nhém bao vé chira
amin, PG, khoi hop chét (6) trong dung mdi tro thich hop bing bt ky phuong phap
nao da biét boi ngudi c6 hiéu biét trung binh trong linh vuc (xem T. W. Greene va P.
G. M. Wuts, "Protective Groups in Organic Synthesis", 3rd Ed., John Wiley va Sons,
inc., New York (1999)), tiép theo dong vong voi su ¢6 mit chia bazo hodc axit thich
hop. Trong budc nay, viéc loai bé nhém bao vé va dong vong ciing c6 thé dugc thuc
hién ddng thoi trong mot hé théng phan tmg v6i sy c6 mit clia bazo hodc axit thich
hop trong dung mdi tro thich hop theo phuong phap thong thuong. Nhiét do phan ing
ctia bude nay thudng trong khoang tir -20°C té6i diém s6i ctia dung moi duge st dung &
day. Thoi gian phan ing cua budc nay nim trong khoang tr 1 phut dén 5 ngay.

Vi du vé bazo duoc st dung trong budc nay bao gbm, vi du, bazo hitu co vi du
trietylamin va pyridin; bazo v6 co vi du kali cacbonat va natri cacbonat; va alkoxit kim
loai vi du kali tert-butoxit.

Vi du vé axit duoc st dung trong budc nay bao gff)m, vi du, axit v0 co vi du
clohydric axit va sulfuric axit va axit hitu co vi du axetic axit va trifloaxetic axit.

Vi du vé& dung mdi tro dugc st dung trong budc nay bao gbm, vi du,
hydrocacbon dugc halogen hoa vi du cloform va diclometan; hydrocacbon thom vi du
benzen va toluen; dung mdi éte vi du tetrahydrofuran, dietyl éte, 1,4-dioxan, va 1,2-
dimetoxyetan; rugu béc thip vi du metanol, etanol, va 2-propanol; dung mdi aprotic

phan cuc vi du axetonitril, N,N-dimetylformamit, va N-metyl-2-pyrolidon; axit hitu co
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vi du axetic axit; va dung mdi hdn hgp cia no.

bude 5: Hop chat (9) c6 thé duoc diéu ché trong phan tng ghép doi gifta hop
chét (7) va hop chét (8) véi sy c6 mit cua chét xtc tac kim loai chuyén tiép thich hop
va bazo trong dung moi tro thich hgp theo phuong phép thong thuong. Phan Umng c6
thé duoc thyc hién véi su c6 mit cua phéi ttr thich hop, néu cin thiét. Nhiét dd phan
Ging cta bude nay thuong trong khoang tir nhiét do phong t6i diém soi ctia dung moi
duoc st dung & ddy. Thoi gian phan Gng cua budc nay nam trong khoang tir 1 phut
dén 5 ngay. Hop chét (8) co thé 13 c6 béan s&n hodc duge téng hop bang phwong phap
da biét.

Vi du vé chit xuc tac kim loai chuyén tiép dugc st dung trong budc nay bao
gdm, vi du, paladi (II) axetat, tris(dibenzylideneaxeton)dipaladi (0), bis(tri-tert-
butylphosphin)paladi (0), ddng (I) iodua, va ddng (IT) oxit.

Vi dy vé phéi tlr dugc stir dung trong budc nay bao gbm, vi du, tri-tert-
butylphosphin, 2-dixyclohexylphosphino-2°,4°,6’-triisopropylbiphenyl, 4,5-
bis(diphenylphosphino)-9,9-dimetylxanthen, va N,N’-dimetyletylendiamin.

Vi du vé bazo duge st dung trong bude nay bao gém, vi du, alkoxit kim loai vi
du natri tert-butoxit va bazo vo co vi du trikali phosphat va kali cacbonat.

Vi du vé dung moéi tro dugc st dung trong budc ndy bao gdm, vi du,
hydrocacbon thom vi du benzen va toluen; dung moi éte vi du tetrahydrofuran, dietyl
éte, 1,4-dioxan, va 1,2-dimetoxyetan; dung moi aprotic phan cuc vi du N,N-
dimetylformamit va N,N-dimetylaxetamit; va dung moi hdn hop ctia noé.

Quy trinh diéu ché 4

Hop chat (9) cling duge diéu ché theo, vi du, quy trinh dudi day.

R! R2
NH,
g)g (11) N
R? 1 HN’ H R‘ R? R! R?
R* H R! R? 7
(10) Budc 6 N X ol R OZC N’N %N’N\
R! R? > R70 c N\n/&)
R 2
X! HZN\)<OH R*  (13) (14) ) Rs@/ O (9)
12 Budc 8 Budc 9
) R4
R3
4
(8;‘ Budc 7
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(Trong so dd, vong A, R', R%, R3, va R* nhu dugc dinh nghia trong muc 1; vaR’va X!
nhu dugc dinh nghia bén trén.)

budc 6: Hop chét (13) c6 thé duoc didu ché bang phan tmg gitra hop chét (10) va
hop chét (11) trong dung mdi tro thich hgp theo phuong phap thong thuong. Phan ung
¢6 thé duoc thuc hién véi sy ¢6 mit clia bazo hodc axit vi chét phu gia thich hgp, néu
can, va v&i su cd mit cua chét xuc tac chuyén pha thich hgp. Nhiét do phan ting cia
bude ndy thuong trong khoang tir -20°C t6i diém sbi ctia dung mdi dugc st dung &
day. Thoi gian phan Ung cla buge nay nam trong khoang tir 1 phut dén 10 ngay. Hop
chét (10) va (11) ¢6 thé 12 c6 béan sin hoic dugc tong hop bang phuong phap da biét.

Vi du v& chét phu gia duoc st dung trong budc nay bao gdm, vi du, lithi
bromua.

Vi du vé& bazo dugc st dung trong budc nay bao gbm, vi dy, bazo hitu co vi du
trietylamin va pyridin; va bazo vo co vi du kali cacbonat, natri cacbonat, kali hydroxit,
va natri hydroxit.

Vi du v& axit duoc st dung trong bude nady bao gbm, vi dy, axit vd co vi du
clohydric axit va sulfuric axit va axit hiru co vi du p-toluensulfonic axit va trifloaxetic
axit.

Vi du v& dung mdi tro dugc st dung trong budc nay bao goém, vi du,
hydrocacbon dugc halogen hoa vi du cloform va diclometan; hydrocacbon thom vi du
benzen va toluen; dung méi éte vi du tetrahydrofuran, dietyl éte, 1,4-dioxan, va 1,2-
dimetoxyetan; rugu bac thip vi du metanol, etanol, va 2-propanol; dung moi aprotic
phan cuc vi du axetonitril, N,N-dimetylformamit, va N-metyl-2-pyrolidon; va dung
moi hdn hop cua no.
budc 7: Hop chét (13) ciing ¢6 thé duoc didu ché bang cach ghép ddi hop chét
(8) va hop chét (12) vé6i su c6 mit cla chit xtic tac kim loai chuyén tiép thich hop va
bazo trong dung médi tro thich hop hodc trong diéu kién khong c6 dung moi.

Nhiét do phan tmg ctia budc nay thuong trong khoang tir -20°C t61 diém sdi clia

dung moi dugc st dung & ddy. Thoi gian phan ing cua bude nay nim trong khoang tir
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| phut dén 5 ngay. Hop chit (8) va hop chét (12) c6 thé 12 ¢6 ban sin hodc duoc tbng
hop bang phuong phép da biét.

Vi du v& chét xuc tac kim loai chuyén tiép duoc st dung trong budc nay bao
gém, vi du, paladi (II) axetat, tris(dibenzylideneaxeton)dipaladi (0), bis(tri-tert-
butylphosphin)paladi (0), déng (I) clorua, dong (I) bromua, ddng (I) iodua, dong (I)
axetat, va ddng (II) oxit.

Vi du vé bazo duoc s dung trong budc nay bao gbm, vi du, bazo hitu co vi du
trietylamin va pyridin; va bazo v6 co vi du kali cacbonat, natri cacbonat, xeri cacbonat,
kali hydroxit, va natri hydroxit.

Vi du v& dung moi tro dugc sit dung trong budc nay bao gdm, vi du,
Mdmwdmnmwcmmgaﬂmawdudd&mvéﬁdmmmmﬂwmnw&mnmmnﬁdu
benzen va toluen; dung mdi éte vi du tetrahydrofuran, dietyl éte, 1,4-dioxan, va 1,2-
dimetoxyetan; ruou bac thip vi du metanol, etanol, va 2-propanol; dung moi aprotic
phan cwc vi du axetonitril, N,N-dimetylformamit, N-metyl-2-pyrolidon, va
dimetylsulfoxit; nudc; va dung moi hdn hop cla né.
buéce 8: Hop chét (14) c6 thé dugc didu ché theo phan trmg Mitsunobu gitta hop
cht (3) va hop chat (13) trong dung méi tro thich hop theo phuong phéap thong thuong.
Cu thé 13, phan tmg c6 thé duoc thuc hién véi su ¢6 mit cua triphenylphosphin hodc
tributylphosphin va thudc thr phan tng Mitsunobu vi du dietyl azodicarboxylat,
diisopropyl azodicarboxylat, va N,N,N’,N’-tetrametylazodicarboxamit, hodc bang
thube thir xyanometylenphosphoran. Nhiét do phan Ung cia budc nay thuong trong
khoang tlr -20°C té1 diém soi cua dung mdi duge st dung ¢ ddy. Thoi gian phan ing
clia bude ndy ndm trong khoang tir 1 phit dén 5 ngay. Hop chét (3) c6 thé 13 ¢6 ban
sn hodc dugc tong hop bang phuong phép da biét.

Vi du vé dung mdi tro dugc st dung trong budc nay bao génL vi du,
hydrocacbon thom vi du benzen va toluen; dung moéi éte vi du tetrahydrofuran, dietyl
éte, va 1,4-dioxan; va dung mdi hdn hop cua no.

bude 9: Hop chit (9) ¢6 thé duge didu ché bang cach dong vong hop chét (14)
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v6i su c6 mit cua bazo hodc axit thich hop trong dung moi tro thich hop theo phuwong
phap thong thudong. Nhiét do phan tng clia budce nay thuong trong khoang ttr -20°C té1
diém sdi cta dung moi duge st dung & ddy. Thoi gian phan Ung cia bude nay nam
trong khoang tir 1 phut dén 5 ngay.

Vi du vé bazo duoc sit dung trong budc ndy bao gbm, vi du, bazo hitu co vi du
trietylamin va pyridin; bazo v0 co vi du kali cacbonat va natri cacbonat; va alkoxit kim
loai vi du kali tert-butoxit.

Vi du v& axit duoc st dung trong budc nay bao gém, vi du, axit vd co vi du
clohydric axit va sulfuric axit va axit hitu co vi du p-toluensulfonic axit monohydrat,
axetic axit, va trifloaxetic axit.

Vi du vé dung moi tro dugc st dung trong budc nay bao gbm, vi du,
hydrocacbon duge halogen hoa vi du cloform va diclometan; hydrocacbon thom vi du
benzen va toluen; dung mdi éte vi du tetrahydrofuran, dietyl éte, 1,4-dioxan, va 1,2-
dimetoxyetan; rugu bac thdp vi du metanol, etanol, va 2-propanol; dung moi aprotic
phan cuc vi du axetonitril, N,N-dimetylformamit, va N-metyl-2-pyrolidon; va dung
moi hdn hop cia nod.

Quy trinh diéu ché 5

Hop chét (15) dugce didu ché theo, vi dy, quy trinh dudi déy.

R1 Rz R1 R2
N7\ N
NW —> NH
R3@/ o) Budc 10 R3@/ lo) x?
R4 (9) R (15)

(Trong so dd, vong A, R!, R2, R%, va R* nhu dugc dinh nghia trong muc 1; va X! nhu
dinh nghia bén trén.)

buée 10: Hop chat (15) c6 thé duoc didu ché bang phan tng gifta hop chét (9) va
chit halogen hoa thich hop trong dung méi tro thich hop theo phwong phép thong
thuong. Phan tng ¢ thé duoc thuc hién véi sy ¢6 mat cia chét phu gia hodc axit thich

hop, néu cin thiét. Nhiét d6 phan tng clia bude nay thuong trong khoang tir -20°C téi
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diém s6i cua dung moi duoc st dung & ddy. Thoi gian phan Ung ctia bude nay nam
trong khoang tr 1 phut dén 5 ngay.

Vi du vé chit halogen héa dugc st dung trong budc nay bao gbm, vi du, N-
iodosuxcinimit, N-bromosuxcinimit, N-closuxcinimit, it, it monoclorua, brom, va
1,3-diiodo-5,5-dimetylhydantoin.

Vi du vé chét phy gia dugc st dung trong budc nay bao gbm, vi du, amoni xeri
(IV) nitrat, natri axetat, va iron.

Vi du vé axit dugc sit dung trong budc nay bao gdm, vi du, clohydric axit,
sulfuric axit, axetic axit, para-toluensulfonic axit, va pyridinium para-toluensulfonat.

Vi du vé dung mdi tro dugc sir dung trong budc nay bao gbm, vi du,
hydrocacbon dugc halogen héa vi du cloform, diclometan, va cacbon tetraclorua; dung
mdi aprotic phan cyc vi du N,N-dimetylformamit va etyl axetat; dung mdi phéan cuc
protic vi du axetic axit; va dung moi hdn hop ctia nos.

Quy trinh diéu ché 6

Hop chat (1) duge diéu ché theo, vi du, quy trinh dudi day.

RA>\\
X\ N R5
\\<\ I

N RS

R1 R?
NN (16)
NN —
R3/q\>/ 0 X' Busc 11
R (15)

(Trong so dd, vong A, X, R!, R4, R, R*, R?, va R® nhu dugc dinh nghia trong muc 1;
X! nhu dinh nghia bén trén; va R 1a boronic axit hodc este clia boronic axit.)

bude 11: Hop chat (1) co thé duoc diéu ché trong phan Gng ghép doi gilta hop
chét (15) va hop chét (16) v6i su ¢6 mit cia chit xtc tac kim loai chuyén tiép thich
hop va bazo trong dung méi tro thich hop theo phuong phép thong thuong. Budc nay

cling ¢6 thé duge thye hién v6i su c6 mit cta phdi tir thich hop, néu can thiét. Nhiét do
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phén tmg ctia buée nay thuong trong khoang tr nhiét do phong t61 diém s6i ciia dung
moi dugc st dung & day, tdt hon 14 tr 50°C dén 150°C. Thoi gian phan tng ctia budce
ndy thuong trong khoang tir 1 phut dén 5 ngay, tot hon 1a tir 1 phut dén 2 ngay. Budc
nay cling co thé duogc thuc hién trong dudi chiéu xa vi séng. Hop chét (16) co thé 1a ¢o
ban s&n hodc duoc tong hop bing phuong phép da biét.

Vi du vé chét xtc tac kim loai chuyén tiép duoc st dung trong budc nay bao
gdm, vi du, tetrakis(triphenylphosphin)paladi (0), paladi (II) axetat, paladi (II) clorua,
tris(dibenzylideneaxeton)dipaladi (0), diclobis(triphenylphosphin)paladi (II), san pham
cong diclo[1,1°-bis(diphenylphosphino)ferrocen]paladi (II) diclometan, va diclobis[di-
tert-butyl(4-dimetylaminophenyl)phosphino]paladi (II).

Vi du vé bazo dugce st dung trong budc nay bao gbm, vi dy, natri cacbonat, kali
cacbonat, xeri cacbonat, natri hydroxit, kali hydroxit, va kali phosphat.

Vi du v& phdi tir duge st dung trong budc nay bao gbm, vi du,
triphenylphosphin, tri-tert-butylphosphin, 2-dixyclohexylphosphino-2’ ,6’-
dimetoxybiphenyl, va 2-dixyclohexylphosphino-2°,4°,6’ -triisopropylbiphenyl.

Vi du v& dung méi tro dugc st dung trong budc nay bao gdm, vi dy, dung moi
éte vi du tetrahydrofuran, dietyl éte, 1,4-dioxan, va 1,2-dimetoxyetan; dung moi
aprotic phan cuc vi du N,N-dimetylformamit, N,N-dimetylaxetamit, N-metyl-2-
pyrolidon, va axetonitril; hydrocacbon thom vi du benzen va toluen; nudc; va dung
mo6i hdn hop cua no.

Quy trinh diéu ché 7
Hop cht (1) ciing duge didu ché theo, vi du, quy trinh dudi day.
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R! R? R! R? }\,:”: %N’N\
2% NN (16)
HN )~/ —> HN_< —_— 0 /=
1 ) \ N
(0] Budc 12 (o] X Budc 13 \\<\I

(7 (17) (18) N"Ngse
Xt R! R?
RO,
I, ® N A
o R3 (0] X\ ~ \ RS
4
Budc 14 R (1 ) }\II
RG

(Trong so dd, vong A, X, R, R, R?, RY, R5, va R® nhu duge dinh nghia trong myc 1;

va X! va RA nhu dugce dinh nghia bén trén.)

budce 12: Hop chét (17) ¢6 thé duoc didu ché theo cach tuwong tu voi budce 10 voi
hop chét (7).
budc 13: Hop chét (18) c6 thé dugc didu ché theo céch tuong ty véi bude 11 voi

hop chat (17) va hop chat (16).

budce 14: Hop chit (1) ¢6 thé duoc didu ché theo cach tuong tu voéi bude 5 voi hop
chét (8) va hop chét (18).

Quy trinh didu ché 8

Hop chét (1) ciing dugce didu ché theo, vi du, quy trinh dudi day.

X1
X\)§\N R5
\\<\I R1 R2
R! R? R®Q R! R? N6 N-N
’ N,N\ RA (19) N‘N\ (21) N =
A A /@ :
1 A R® X 5
Rs@/ o X Busc 15 R3/<AP/ o R Busc 16 R4 \ \NIR
R4 (15) R4 (20) (1) N RS

(Trong so 4o, vong A, X, R', R%, R?, R4, RS, va R nhu dugc dinh nghia trong muc 1;
X! va RA nhu duge dinh nghia bén trén; va R® 1 Ci.4 alkyl.)

budce 15: Hop chit (20) ¢6 thé dwoc didu ché bang phan tmg gitra hop chét (15) va
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hop chit (19) véi sy c6 mit cua bazo thich hop trong dung moi tro thich hgp theo
phuong phap thong thudng. Nhiét do phan tmg cia budce nay thuong trong khoang tur
-78°C t6i diém s6i cua dung mdi dugc sir dung & day, t6t hon 12 tir -78°C dén nhiét do
trong phong. Thoi gian phan tng ctia budce nay thuong trong khoang tir 1 phut dén 5
ngdy, tot hon 1a tir 1 phut dén 2 ngay. Hop chét (19) ¢6 thé 1a c6 ban san hodc dugc
téng hop bang phuong phép da biét.

Vi du v& bazo dugc st dung trong budc nay bao gbm, vi dy, phirc chét
isopropylmagie clorua-lithi clorua, n-butyllithi, sec-butyllithi, tert-butyllithi, lithi
diisopropylamit, lithi tetrametylpiperidide, lithi hexametyldisilazit, natri
hexametyldisilazit, va kali hexametyldisilazit.

Vi du v& dung méi tro dugc sir dung trong budc ndy bao gbm, vi dy, dung mdi
éte vi du tetrahydrofuran, dietyl éte, 1,4-dioxan, va 1,2-dimetoxyetan; hydrocacbon no
vi du n-hexan, n-heptan, va xyclohexan; va dung moi hdn hop cta nd.
budc 16: Hop chét (1) ¢6 thé dugc didu ché theo cach twong tu v6i bude 11 voi
hop cht (20) va hop chét (21). Hop chat (21) co thé 14 c6 ban sin hodc dugc tong hop
bing phuong phap da biét.

Piéu ché 9

Hop chét (15) cling dugc diéu ché theo, vi dy, quy trinh du6i day.

-N
H)N\? R‘I R2
R70,C X! H R R? R< N

H R! R? N X N NN
N\)<OH (22 Rs@/ N\\ N \X1
R L, R0\, RS 0
R  (13) Budc 17 (23) Budc 18 R* (15)

(Trong so dd, vong A, R, R%, R%, va R* nhu duoc dinh nghia trong myc 1; va R’ va X!
nhu dugce dinh nghia bén trén.)

bude 17: Hop chét (23) ¢6 thé duoc didu ché theo cach twong tw nhu bude 8 voi
hop chét (13) va hop chét (22). Hop chat (22) ¢6 thé la ¢6 ban sin hodc duge tong hop
bang phuong phap da biét.

budc 18: Hop chét (15) co thé duoc didu ché theo cach twong tu nhu budc 9 voi
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hop chét (23).
bidu ché 10

Hop chét (15) ciing duoc diéu ché theo, vi du, quy trinh duéi déy.

1 R2 1 ) R! R?
N \
@ R Q & A
3 =~ 3 ~ 1
R ke R10C7 g R HO,C R3 o X
(23) Budc 19 (24) Budc 20 R4 (15)

(Trong so dd, vong A, R, R% R3, va R* nhu duge dinh ngha trong muc 1; va R7va X!
nhu duoc dinh nghia bén trén.)

bude 19: Hop chét (24) ¢6 thé duoc didu ché bang cach thuy phdn nhom este clia
hop chét (23) trong dung mdi tro thich hop bing bét ky phuong phap nao da biét boi
ngudi c6 hiéu biét trung binh trong linh vyc (vi du, phuong phap md ta trong R. C.
Larock, "Comprehensive Organic Transformations", 2nd Ed., John Wiley va Sons, Inc.,
New York (1999)) theo phuong phép thong thuong.

budc 20: Hop chat (15) ¢ thé duge diéu ché theo cach tuong ty nhu bude 9 véi
hop chat (24).

Diéu ché 11

Hop chét (26) ciing dugc diéu ché theo, vi du, quy trinh dudi day.
R1 R?2 R1 R2

m»g C
(25) \\<J\ Buoe 21 @(26) \\<I

(Trong so db, vong A, X, R, R%, R}, R*, va R® nhu dugce dinh nghia trong muc 1; va
X2 1a nguyén tir flo, nguyén tir clo, nguyén ttr brom, hodc nguyén tu i6t.)

budce 21: Hop chit (26) c6 thé dugc didu ché bang phan tng gifra hop chét (25) va
chit halogen héa trong dung moi tro thich hop theo phuong phép théng thuong. Phan
ung cling co thé duoc thuc hién véi sy ¢ mét ciia chét phu gia hodc axit, néu cin thiét.

Nhiét do phan tng thuong trong khoang tlr -20°C t61 diém sbi ctia dung moi dugc su
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dung ¢ day. Thoi gian phan Gng ndm trong khoang 1 phut dén 5 ngay.

Vi du v& chét halogen hoa trong ban mo ta nay bao gdm, vi du, 1-flo-4-metyl-
1,4-diazoniabixyclo[2,2,2]octan bis(tetrafloborat), 1-flopyridinium triflometansulfonat,
N-flobenzensulfonimit, N-iodosuxcinimit, N-bromosuxcinimit, N-closuxcinimit, ibt,
ibt monoclorua, brom, va 1,3-diiodo-5,5-dimetylhydantoin.

Vi du v& chit phu gia trong ban md ta nay bao gbm, vi du, amoni xeri (IV)
nitrat, natri axetat, va iron.

Vi du v& axit trong ban md ta nay bao gém, vi du, clohydric axit, sulfuric axit,
axetic axit, para-toluensulfonic axit, va pyridinium para-toluensulfonat.

Vi du vé& dung mdi tro trong ban md ta nay bao gbm, vi du, hydrocacbon duoc
halogen héa vi du cloform, diclometan, va cacbon tetraclorua; dung moi aprotic phén
cuc vi du axetonitril, N,N-dimetylformamit, va etyl axetat; dung mdi aprotic phin cuc
vi du axetic axit; va dung moi hdn hgp cua no.

Diéu ché 12

Hop chét (1) ciing dugce didu ché theo, vi du, quy trinh dudi day.

R! R? R! R?

%N/N %N’N

Budc 23 Budc 24

(Trong so dd, vong A, X, R, R%, R, R%, R, va R® nhu duoc dinh nghia trong muc 1;
X2 nhu dinh nghia bén trén; va R’ 1a vinyl hodc allyl.)

budc 22: Hop chit (1) c6 thé duge didu ché bang cach ghép ddi hop chat (26) va

-44-



38017

thudc thtr boronic axit hodc thude thir alkylzinc véi sy ¢6 mat ciia chét xtc tac kim loai
chuyén tiép thich hop trong dung mdi tro thich hop. Bude nay ciing c6 thé duoc thuc
hién v6i sw c6 mit ciia baza va/hodc phdi tir thich hop, néu can thiét. Nhiét d phan
{ng ctia budc nay thuong trong khoang tir nhiét do phong t6i diém sdi ctia dung moi
dugc st dung & day, 6t hon 1a tir 50°C dén 150°C. Thoi gian phan tng cla budc nay
thuong trong khoang tir 1 phut dén 5 ngay, t6t hon 14 tir 1 phut dén 2 ngay. Budc nay
cling ¢6 thé dugc thyc hién dudi chiéu xa vi song.

Vi du vé& boronic axit dugc st dung trong budc nay bao gbm, vi du,
metylboronic axit, etylboronic axit, va trimetylboroxin; nhung khong chi giéi han & do.

Vi du vé thubc thtr alkylzinc duge st dung trong bude nay bao gbm, vi du,
metylzinc clorua va etylzinc clorua; nhung khong chi gioi han & dé.

Vi du v& chét xtic tac kim loai chuyén tiép dugc sit dung trong budc nay bao
gdm, vi du, tetrakis(triphenylphosphin)paladi (0), paladi (IT) axetat, paladi (II) clorua,
tris(dibenzylideneaxeton)dipaladi (0), diclobis(triphenylphosphin)paladi (II), san phim
cong diclo[1,1°-bis(diphenylphosphino)ferrocen]paladi (II) diclometan, diclobis[di-
tert-butyl(4-dimetylaminophenyl)phosphino]paladi (II), va bis-(tri-tert-
butylphosphin)paladi (0); nhung khoéng chi gidi han & do.

Vi du vé bazo dugc st dung trong budc nay bao gbm, vi du, natri cacbonat, kali
cacbonat, xeri cacbonat, natri hydroxit, kali hydroxit, va kali phosphat; nhung khong
chi giéi han & do.

Vi du vé phéi tir duoc st dung trong budce nay bao gdm, vi du,
triphenylphosphin, tri-tert-butylphosphin, 2-dixyclohexylphosphino-2°,6’-
dimetoxybiphenyl, va 2-dixyclohexylphosphin0-2’,4’,6’-triisopropylbiphenyl; nhung
khong chi gidi han ¢ do.

Vi du vé dung moi tro dugc st dung trong budce nay bao gbm, vi dy, dung mdi
éte vi du tetrahydrofuran, dietyl Ete, 1,4-dioxan, va 1,2-dimetoxyetan; dung moi
aprotic phan cuc vi du N,N-dimetylformamit, N,N-dimetylaxetamit, N-metyl-2-

pyrolidon, va axetonitril; hydrocacbon thom vi du benzen va toluen; nudce; va dung
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moi hdn hop cuia nd; nhung khong chi gi6i han ¢ do.

budc23:  Hop chét (27) ¢6 thé dugc didu ché trong phan tmg ghép doi gitra hop
chit (26) va thubc thir boronic axit v6i sy c6 mit cua chét xtc téc kim loai chuyén tiép
thich hop va bazo thich hop trong dung moi tro thich hop theo phuong phap thong
thuong. Budc nay cling ¢o thé duoc thuc hién véi sy ¢6 mét cla phéi tr thich hop, néu
can thiét. Nhiét d0 phan tmg cla budc nay thuong trong khoang tir nhiét d6 phong t6i
diém s6i ctia dung méi duoc sir dung & ddy, tt hon 1a tir 50°C dén 150°C. Thoi gian
phan ting ctia bude ndy thudong trong khoang tir 1 phut dén 5 ngay, t6t hon 1a tir 1 phut
dén 2 ngdy. Budc ndy cling co thé dugc thuc hién dudi chiéu xa vi song.

Vi du v& boronic axit dugc sir dung trong budc nay bao gbm, vi du, 4,4,5,5-
tetrametyl-2-vinyl-1,3,2-dioxaborolan, cis-propenylboronic axit, trans-
propenylboronic axit, va allylboronic axit pinacol este; nhung khong chi giéi han ¢ do.

Vi du v& chét xuc tac kim loai chuyén tiép duoc stt dung trong budc nay bao
gdm, vi du, tetrakis(triphenylphosphin)paladi (0), paladi (II) axetat, paladi (II) clorua,
tris(dibenzylideneaxeton)dipaladi (0), diclobis(triphenylphosphin)paladi (II), san phim
cong diclo[1,1’-bis(diphenylphosphino)ferrocen]paladi (1I) diclometan, va diclobis[di-
tert-butyl(4-dimetylaminophenyl)phosphino]paladi (II); nhung khong chi gidi han & do.

Vi du vé bazo duoc st dung trong budc nay bao gém, vi du, natri cacbonat, kali
cacbonat, xeri cacbonat, natri hydroxit, kali hydroxit, va kali phosphat; nhung khong
chi giéi han & do.

Vi du vé phdi tir duge st dung trong budce nay bao gbm, vi du,
triphenylphosphin, tri-tert-butylphosphin, 2-dixyclohexylphosphino-2’,6’-
dimetoxybiphenyl, va 2-dixyclohexylphosphino-2°,4’ ,6’-triisopropylbiphenyl; nhung
khong chi gidi han & do.

Vi du vé dung méi tro duge st dung trong bude nay bao gbm, vi du, dung mdi
éte vi du tetrahydrofuran, dietyl éte, 1,4-dioxan, va 1,2-dimetoxyetan; dung moi
aprotic phan cuc vi du N,N-dimetylformamit, N,N-dimetylaxetamit, N-metyl-2-

pyrolidon, va axetonitril; hydrocacbon thom vi du benzen va toluen; nuéc; va dung
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moi hdn hop ciia nd; nhung khong chi giéi han & do.

budc 24: Hop chét (1) c6 thé duoc didu ché bing cach hydro hoa lién két cacbon
khong bdo hoa cta hop chét (27) trong dung mdi tro thich hop bang bat ky phuong
phap nao da biét béi ngudi co hiéu biét trung binh trong linh vuc (vi dy, phuong phap
mo ta trong R. C. Larock, "Comprehensive Organic Transformations", 2nd Ed., John
Wiley va Sons, Inc., New York (1999)) theo phuong phép thoéng thuong. Nhiét do
phan mg cta bude ndy thuong trong khoang tir nhiét dd phong té1 diém sdi ctia dung
mdi dugc st dung & day. Thoi gian phan ng cla budc nay ndm trong khoang tur 1
phut dén 5 ngay.

Bazo st dung trong mdi budc cua mdi quy trinh didu ché can phai duge lua
chon mot cach thich hop tuy vao phan Gng va chit ban dau, va bao gdm, vi du,
bicacbonat kiém vi du natri bicacbonat va kali bicacbonat; cacbonat kiém vi du natri
cacbonat va kali cacbonat; hydrua kim loai vi du natri hydrua va kali hydrua; hydroxit
kim loai kiém vi du natri hydroxit va kali hydroxit; alkoxit kim loai kiém vi du natri
metoxit va natri tert-butoxit; bazo kim loai hitu co vi du butyllithi va lithi
diisopropylamit; va bazo hitu co vi du trietylamin, diisopropyletylamin, pyridin, 4-
dlmetylammopyrldm (DMAP), va 1,8-diazabixyclo[5,4,0]-7-undexen (DBU).

Dung moi st dung trong mdi bude cia mdi quy trinh didu ché can phai dugc
lua chon mot cach thich hop tiy vao phan Ung va chit ban dau, va bao gom, vi du,
ruou vi du metanol, etanol, va isopropanol; keton vi du axeton va metyl keton;
hydrocacbon dugc halogen héa vi du metylen clorua va cloform; éte vi du
tetrahydrofuran (THF) va 1,4-dioxan; hydrocacbon thom vi du toluen va benzen,
hydrocacbon béo vi du hexan va heptan; este vi du etyl axetat va propyl axetat; amit vi
du N, N-dimetylformamit (DMF) va N-metyl-2-pyrolidon; sulfoxit vi du
dimetylsulfoxit (DMSO); va nitril vi du axetonitril; va nhitng dung moi nay cé thé
duoc st dung trong mot thanh phan riéng ré hodc trong hdn hop bao gom hai hogc
nhiéu dung mai bat ky. Tuy vao phan tng, bazo hitu co ¢d thé dugc st dung thay cho

dung moi.
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Chét trung gian va hop chit mong mudn trong mdi quy trinh diéu ché co thé
duoc tach ra bang quy trinh tinh ché thuong duoc st dung trong héa hoc tbng hop hitu
co, vi du trung hoa, loc, chiét, rira, 1am kho, cd, két tinh lai, va nhiéu phuong phap séc
ly (vi du, sic ky cot silica gel, sic ky cot trao ddi ion, va séc ky long diéu ché). Dung
moi dé két tinh lai bao gém, vi du, dung méi rugu vi du metanol, etanol, va 2-
propanol; dung moi éte vi du dietyl éte; dung mdi este vi du etyl axetat; dung moi
hydrocacbon thom vi du benzen va toluen; keton dung moi vi du axeton; dung moi
halogen vi du diclometan va cloform; dung moi hydrocacbon vi du hexan; dung mdi
aprotic vi du N,N-dimetylformamit va axetonitril, nudc; va dung moi hén hop cta nd.
Quy trinh tinh ché khac bao gdm phuong phap md ta trong héa hoc thue nghiém (do
The Chemical Society of Japan, Maruzen bién tap) vol. L. CAu tric phan tir cua hop
chét theo sang ché c6 thé x4c dinh d& dang bang phuong phép quang phd vi du phuong
phap cong hudng tir hat nhan, k¥ thuét hip thu hong ngoai va quang phd ludng sic
tron va quang phé khéi v6i sy tham chiéu dén cAu tric tuong ung co ngudn g tir chat
ban dau. Chét trung gian cling c6 thé duoc stir dung trong phan tng tiép theo ma khong
cin bat ky su tinh ché cu thé nao.

Hop chit theo sang ché c6 thé tao ra sy bt ddi xtng hodc c6 phén tir thé véi
cacbon bat ddi ximg, va hop chét nay c6 thé c6 chét dong phan quang hoc. Hop chat
theo sang ché bao gbdm hdn hop bao gdm céc chét ddng phén nay va chét déng phan
tach biét, va c6 thé duoc didu ché theo phuong phép thong thuong. Phuong phdp nhu
vdy bao gdm, vi du, cdc phuong phép st dung chit ban diu co tm bét d6i ximg va cac
phuong phdp ma co sy bat d6i xang trong bude trung gian bat ky. Vi du, chét dong
phéan quang hoc ¢é thé thu duoc bing cach bét dAu tir chit ban diu hoat ddng quang
hoc hodc bang cach phéan gidi quang hoc trong budc bét ky thich hop trong sudt qua
trinh didu ché. Sy phén gidi quang hoc nay bao gbm, vi du, HPLC véi cdt tach cho
chét ddng phan quang hoc. Khi hop chét c6 cong thire (1) hodc chét trung gian cta no
¢6 thé c6 nhém chirc co ban, thi k¥ thuét diastereome cd thé dugc st dung dé tao mubi

twrong tmg véi axit hoat dong quang hoc (vi du, monocarboxylic axit vi du mandelic
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axit, N-benzyloxyalanin, va lactic axit; dicarboxylic axit vi du tartaric axit,
o-diisopropylidentartaric axit, va malic axit; va sulfonic axit vi du camphorsulfonic
axit va bromocamphorsulfonic axit) trong dung mdi tro (vi dy, dung moéi rugu vi du
metanol, etanol, va 2-propanol; dung mdi éte vi du dietyl éte; dung moi este vi du etyl
axetat; dung mdi hydrocacbon vi du toluen; dung mdi aprotic vi du axetonitril; va dung
mdi hon hop cia hai hodc nhiéu dung moi bit ky dugc chon tir cac dung méi & bén).
Khi hop chét theo sang ché hodc chét trung gian cta né co thé c6 nhom chue axit vi du
nhom carboxyl, sy phan gidi quang hoc c6 thé tién hanh dé tao ra mubi twong Umg voi
amin hoat dong quang hoc (vi duy, amin hitu co vi du 1-phenyletylamin, quinin,
quinidin, cinchonidin, cinchonin, va strychnin).

Nhiét do tao thanh muéi duge chon trong khoang tir -50°C dén diém soi cua
dung moi, tbt hon 14 trong khoéng tir 0°C dén diém soi, tot hon nita 1a trong khoéang tir
nhiét do phong dén diém sé6i cia dung moi. Dé cai thién do tinh khiét quang hoc, mong
mudn 13 ting nhiét do dén khoang diém sbi cia dung moi. Mudi duoge két tha co thé
dugc lam mat thy y dé thu duogc bang cach loc d8 cai thién ning suit. Lugng axit hodc
amin hoat dong quang hoc dugc st dung trong khoang tir khoang 0,5 dén khoang 2,0
duong luong véi chét nén tuong tng, tdt hon 14 khoang 1 dwong lugng. Tinh thé co
thé ty y duge két tinh lai trong dung mdi tro (vi du, dung moi rugu vi du metanol,
etanol, va 2-propanol; dung moi éte vi du dietyl éte; dung moi este vi du etyl axetat;
dung mdi hydrocacbon vi du toluen; dung moi aprotic Vi du axetonitril; va dung moi
hdn hop clia hai hodc nhiéu dung mai bét ky duoc chon tir cac dung mdi & trén) dé tao
ra mudi hoat dong quang hoc c¢6 d9 tinh khiét cao tuong Gng. Mudi dugc phén giéi
quang hoc tuy y ¢6 thé dugc tuy y xt ly bang axit hodc bazo theo phuong phép thong
thuong dé tao ra dang ty do tuong Ung.

Hop chét theo séng ché c6 hoat tinh diéu bién di lap thé am (NAM) thy thé
mGlu2, va c6 thé 1a ché pham diéu tri va/hodc ngin nglra bénh c6 lién quan dén thu thé
mGlu nhém II (tac 1a, thu thé huéng chuyén héa glutamat nhém phu 2 (mGIuR2)

va/hodc thu thé hudéng chuyén hoa glutamat nhom phu 3 (mGluR3), t6t hon 1a
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mGIuR2), ma thé hién sy didu bién di 1p thé 4m v6i thy thé mGlu nhém II. Céc bénh
co lién quan dén thy thé mGlu nhom II bao gém bénh tdm than va bénh thodi hoa than
kinh, cu thé 1a rbi loan trAm cam chinh, réi loan trAm cam (vi du trAm cam ning, trAm
cam khang thudc, va trAm cam man tinh), rdi loan ludng cuc va lién quan (vi du trAm
cam ludng cuc), r6i loan lo au (vi du 161 loan lo au téng quat, 61 loan hoang so, roi
loan lo 4u xa hoi, va 4m anh cu thé), rdi loan cing thing sau chin thuong, r6i loan 4m
anh cudng ché, rdi loan cing thalmg cép tinh, bénh tam than phan liét, r6i loan phé tu
ky, bénh Alzheimer, suy giam nhén thire, bénh sa sut tri tué, 1€ thude thube, béo phi,
co giét, run, dau, va r6i loan giéc ngu.

Trong s cic bénh tAm thin va bénh thoéi héa than kinh, bénh thich hop 1a rdi
loan trdm cam chinh, rbi loan trAm cam (vi du trAm cam ning, trAm cam khang thude,
va trAm cam man tinh), réi loan ludng cyc va lién quan (vi du trAm cam ludng cuc), roi
loan lo au (vi du r6i loan lo 4u téng quat, r6i loan hoang so, rdi loan lo au x& hoi, va
am anh cu thé), roi loan cing théng sau chin thuong, r6i loan 4m anh cudng ché, rbi
loan cdng théng cép tinh, bénh Alzheimer, suy giam nhan thirc, bénh sa sut tri tug, 1€
thudc thube, béo phi, co git, run, dau, hodc r6i loan giéc ngu.

DPuong dung hop chét theo sang ché c6 thé 1a bit ky qua dudng miéng, qua
dudng tiéu héa, hodc qua dudng truc trang, va lidu dung hang ngay khac nhau tiry
thude vao diéu kién vi du hop chét, duong dung, va triéu ching va tudi tac clia bénh
nhan. Trong trudng hop dung qua dudng mi¢ng, khoang 0,01 dén 1000 mg, t6t hon 1a
khoang 0,1 dén 500 mg, mdt ngay co thé dugc st dung cho nguoi 16m véi lidu don
hoac nhiéu liéu nho.

Hop chit theo sang ché co thé 1a duoc dung duong miéng hodc duodng tiéu hoa
truc tiép hodc & dang lidu dung thich hop sau khi bao ché. Dang liéu nay bao gbm, vi
du, vién nén, vién nang, bdt, hat, chét long, huyén phu, thubc tiém, miéng dén, va
thudc dap; tuy nhién khong bi giéi han & cac dang lidu nay. Ché pham duoc didu ché
v6i ta duge duoc dung theo phuong phap da biét. T4 dugc nay co thé duoc chon tir

chét din thudc, chét lam ra, chét két dinh, cht lam 1ong, chét 1am tron, chat phu, chét
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]am tan, chét hoa tan, chét [am day, chét phéan téan, chat &n dinh, chét tao ngot, va chét
tao huong tuy vao muc dich. Cac td duge nay bao gbm, vi du, lactoza, manitol,
xenluloza tinh thé, hydroxypropylxenluloza thay thé thap, tinh bot ngd, tinh bot tién
gelatini hoa mot phén, carmelloza canxi, croscarmelloza natri,
hydroxypropylxenluloza, hydroxypropylmetylxenluloza, ruqu pélyvinyl, magie stearat,
natri stearyl fumarat, polyetylen glycol, propylen glycol, titan oxit, va da tan.

Hop chét theo sang ché c6 thé str dung két hop véi mot hodic nhiéu thubc chéng
loan thin d& didu tri mot hodc nhidu bénh tam thin hogc bénh thodi hoa than kinh duoc
mod ta trong ban mo ta nay. Thubc chéng loan than nay bao gém, vi du, chét didu tri rbi
loan trAm cam chinh, rdi loan trAm cam (vi du trAm cam ning, trAm cam khang thude
va trAm cam man tinh), 161 loan ludng cuc va lién quan (vi du tram cam ludng cuc), rbi
loan lo au (vi du rdi loan lo 4u téng quat, r6i loan hoang so, r6i loan lo 4u x4 hoi va 4m
anh cu thé), rdi loan cing thang sau chén thuong, rdi loan 4m anh cudng ché, rdi loan
cang théng cép tinh, bénh tam than phén liét, 61 loan phé) tu ky, bénh Alzheimer, suy‘
giam nhén thie, bénh sa sat tri tug, 1€ thudc thudc, béo phi, co giat, run, dau, va rbi
loan gidc ngti. Khoang thoi gian sir dung hop chit theo séng ché va cac chit diéu tri
nay khong bi gidi han; tirc la, ching ¢6 thé duoc str dung cho dbi tuong cung luc hodc
& khodng thoi gian thich hop. Thay vao d6, hop chat theo séng ché va bét ky chit diéu
tri nao co thé dugc bao ché thanh thubc két hop duy nhit. Lidu cta cac chét didu tri c6
thé dugc x4c dinh mot cach thich hop dwa vao lidu str dung 1am sang ctia no6. Ti 1€ két
hop cla hop chét theo sang ché va bit ky chit diéu tri ndo cé thé duoc x4c dinh mot
cach thich hgp dua vao didu kién vi du dbi twong st dung, dudong dung, bénh, triéu
chimg, va két hop cua cac diéu kién nay.

Khi hop chét theo sang ché duoc st dung lam thanh phan hoat tinh dugc, no
khong chi nhim @ st dung cho ngudi, ma con duge sir dung cho cac dong vat khéc
khong phai nguoi, vi du méo, chd, bo, ga, va ca.

Séang ché duoc giai thich chi tiét hon nhu dudi day bang cach tham khao vi du

tham khao, vi du va vi du thr nghiém; tuy nhién, pham vi k¥ thudt cliia sdng ché khong
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bi giéi han. Tén hop chit dugc st dung trong vi du tham khao va vi du sau day khong
nhét thiét phai dua trén hé théng danh phap TUPAC. Dé don gién hoa phan mo ta, chit
viét tit c6 thé duge sir dung.

Vi du thye hién sang ché

Hop chét duoc xéc dinh bang phuong phép phd cong hudng tir hat nhan proton
('H-NMR), LC-MS, va tuong ty. PSi v6i phuong phap phd cong huéng tir hat nhan,
tetrametylsilan dugc dung lam chét chuén ndi.

Cot silica gel va cdt amino dugc san xuét bdi Yamazen Corporation dugc dung
lam séc ky cot va sfic ky amino trong vi du tham khdo va vi du. Trong quaé trinh tinh
ché bang TLC, Silica gel 60F254 (Merck) dugc dung cho TLC (tdm silica gel), va tAm
TLC NH (Fuji Silysia) dugc dung cho TLC (tAm silica gel NH).

Céc thiét bi sau ddy da dugc st dung trong vi du va vi du tham khao. Dit liéu
khac nhau da thu duoc voi cac thiét bi sau day trong vi du va vi du tham khao.

Lo phan tng vi séng: Biotage AB Initiator

Phd NMR: ['H-NMR] 400MHz: JEOL JNM-AL series AL 400

Phé LC-MS: Waters ACQUITY™ UltraPerformance LC

Séc ky long hiéu nang cao (HPLC): Shimazu LC-20

Nhiéu xa bot tia X: Spectris hé théng nhiéu xa bot tia X Empyrian

May phén tich nguyén.té CHN: FlasH 2000 dugc san xudt bdi Thermo Fisher
Scientific Inc.

May phan tich ion: ICS-5000+ dugc san xut béi Thermo Fisher Scientific Inc.

Hop chét trong vi du tham khdo va vi du duoc dit tén theo ACD/Name
(ACD/Labs 12,0, Advanced Chemistry Development Inc.).

Dit liéu LC-MS trong vi du tham khao va vi du duoc do trong diéu kién sau.
Céc gié tri duge quan sét trong khd khdi [MS(m/z)] duoc thé hién trong [M+H]",

Diéu kién do
Cot: ACQUITY UPLC BEH C18 1,7 um ¢4t 2,1 x 30 mm
Dung mdi: Dung dich A: 0,05% HCOOH/H,0, Dung dich B: CH3CN
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Diéu kién gradien:
0,0-1,3 phtt; A/B =90/10 dén 5/95 (gradien tuyén tinh)
1,3-1,5 phut; A/B = 90/10
Téc dd dong: 0,80 mL/ phit
UV: 220 nm, 254 nm
Nhiét do cot: 40°C
Dit lidu vé séc ky léng hiéu ning cao (HPLC) trong vi du tham khéo va vi du
duoc do trong diéu kién sau. Thoi gian luu duge hién thi biang Rt (phut).
Cot: Phenomenex Kinetex 2,6 pm C18 (75 x 3,0 mm)
Dung mbi: Dung dich A: 0,035% TFA/H0, Dung dich B: 0,035% TFA/CH3CN
Diéu kién gradien:
0,0 phut; A/B =99/1
0,0-5,70 phut; A/B = 99/1 dén 1/99
(Gradien tuyén tinh)
5,70-8,00 phut; A/B = 1/99
Tbec do dong: 0,90 mL/ phit
UV: 220 nm, 254 nm
Nhiét do cot: 40°C
Viéc do nhidu xa bot tia X trong vi du tham khao va vi du duoc tién hanh trong
diéu kién sau.
Ong tia X: CuKa (budc song: 1,54 angstrom)
Dién 4p cua 6ng: 45 kV
Dong dién trong éng: 40 mA
Pham vi do: 4 dén 40 d¢ (26)
Pham vi buéce: 0,013 do
Thoi gian tich hop: 100 gidy/bude
M3u nhidu xa (phé XRD) thu dugc dugc thé hién trong Fig.1 dén Fig.3.

Tinh thé dang c6 thé duoc xac dinh trén co s¢ cac dinh nhiéu xa dic trung cla
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ting tinh thé thé hién trong so dd nhiéu xa Fig.1 dén Fig.3.

Céc dinh nhiéu xa chinh va dic trung dugc xdc dinh trong cac méu nhiéu xa tir
Fig.1 dén Fig.3 dugc thé hién dudi day. Céc gid tri dinh nhiéu xa cta cée goc nhifu xa
20 (°) trong céac vi du sau ¢o thé bao gdm do 1&ch do nhét dinh tiy thudc vao thiét bi
do hoac diéu kién do. Cu thé, do 1éch do nay co thé ndm trong khoang + 0,2, t6t hon 13
+0,1.

Viéc phan tich nguyén t& CHN trong vi du tham khéo va vi du dugc tién hanh
trong diéu kién sau.
Nhiét d6 16 dbt: 1000°C
Nhiét d6 10 gidm Xuéng: 700°C
Nhiét d6 trong bé nhiét d6 khong dbi: 55°C
Thoi gian phén tich: 600 gidy
Téc do dong khi heli: 110 mL/phut
Téc dd phun khi oxy: 75 mL/phut

Viéc phan tich ion trong vi du tham khéo va vi du duoc tién hanh trong didu
kién sau.
Hop dung mau trude khi xir ly: TOYO IC-SP M
May do: May do do dan dién
Cot chin: IonPac AG11-HC (0,4 mm dudng kinh trong x 50 mm, Thermo Fisher
Scientific)
Cot: IonPac AS11-HC (0,4 mm duong kinh trong x 250 mm, Thermo Fisher
Scientific)
B chéng tam 4p: ACES-300 (4 mm duong kinh trong, Thermo Fisher Scientific)
L0 cdt: 30°C
Tbec do dong: 0,015 mL/phut
Téc d6 phun: 0,4 uL
Thoi gian phén tich: 18 phut
Eluent: kali hydroxit dung dich prepared with Eluent generator EGC KOH (capillary)
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Diéu kién gradien (ndng dd rira giai)
0-5 phuat; 10 mM
5-10 phut; 10-30 mM (Gradien tuyén tinh)
10-18 phut; 30 mM
Céc chit viét tét sau co thé duge st dung trong vi du tham khéo va vi du.
CDCl;3: deuterocloform
CD;0D: deuterometanol
DMSO-ds: deuterodimetylsulfoxit
s: vach don
d: vach kép
t: vach ba
q:vadlbén
m: da vach
br: vach rong
dd: vach kép hai
td: vach kép ba
J: hing s6 ghép
Hz: Hertz
min: phut
atm: khong khi
HATU: O-(7-aza-1H-benzotriazol-1 -yD)-N,N,N’,N’ -tetrametyluronium
hexaflophosphat
HPLC: Sic ky 16ng hiéu ning cao
THF: tetrahydrofuran
DME: 1,2-dimetoxyetan
TFA.: trifloaxetic axit
DMEF: N,N-dimetylformamit
HBTU: O-(benzotriazol-1—yl)-N,N,N’,N’-tetrametyluronium hexaflophosphat
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X-phos: 2-dixyclohexylphosphino-2’,4’,6’-triisopropylbiphenyl

S-phos: 2-dixyclohexylphosphino-2°,6°-dimetoxybiphenyl

N.D.: khoéng phét hién ra

RLU: don vi 4nh sang tuong d6i

Vi du tham khao 1: etyl 1-{(28)-1-[(tert-butoxycacbonyl)amino]propan-2-yl}-1H-
pyrazolo-5-carboxylat

Me
BOCHN\/'\N,N
)

-~

EtO,C

B6 sung etyl 1H-pyrazol-3-carboxylat (16,1g) va triphenylphosphin (30,2g) vao
dung dich chtra tert-butyl N-[(2R)-2-hydroxypropyl]carbamat (18,3g) trong THF (130
mL) dugc & nhiét do trong phong, va sau do bd sung ting giot diisopropyl
azodicarboxylat (60,6 mL, 1,9 mol/L toluen solution) vao do6 trong 30 phat. Hon hop
nay dugc khudy tiép & nhiét do phong trong 2 gio, va sau do bd sung thém nudc vao
d6 (130 mL). Han hop nay dugc khudy trong 30 phit. Hon hop nay dwoc chiét bang
etyl axetat hai 1an, va 16p hitu co dugce tach duoc két hop va lam khd bang natri sulfat
khan, dugc loc, va dugc co dudi ap suét giam. B sung vao chét két tta tao thanh
hexan:dietyl éte (1:1, 200 mL), va loc chét rn tao thanh ra. Dich loc duoc ¢o dudi ap
suét giam dé tao ra san pham thd. San phdm tho tao thanh dugc tinh ché bing sac ky
cOt silica gel (hexan/etyl axetat) dé tao ra hop chit néu & dé muc (26,5g).
'H-NMR (400 MHz,CDCls) &: 7,52 (1H, d, J = 1,8 Hz), 6,83 (1H, d, J=1,8 Hz), 5,58-
5,48 (1H, m), 4,88 (1H, s), 4,34 (2H, q, T = 7,1 Hz), 3,66-3,49 (2H, m), 1,47-1,33 (15H,
m).

Vi du tham khéo 2: (7S)—7-mety1-6,7-dihydropyrazolo[1,5-a]pyrazin—4(5H)-on

Me

(NN
HNT])Q)

O
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B6 sung TFA (27,8 mL) vao dung dich chira hop chét theo vi du tham khéo 1
(26,5¢) trong toluen (90 mL) & nhiét dd trong bé d4, va hon hop nay dugc khudy &
nhiét do trong phong qua dém. Hon hop phan tng nay duoc c¢b dudi ap sudt giam, va
chét két tia duoc hoa tan trong DMF (150 mL). B6 sung ting giot trietylamin (37,9
mL) vao hdn hgp nay & nhiét do trong phong. Hon hop phéan Gng ndy duoc gia nhiét aé
hdi luu trong 7 gid, va sau do bd sung thém nudce vao d6 (300 mL). Hon hop nay dugc
khudy trong 10 phut nira. Hon hop nay dugc chiét bang cloform:metanol (4:1) 14 lan,
va sau do 16p hitu co két hop duoc tach dugc két hop va lam kho bang natri sulfat
khan, dugc loc, va duge co6 dudi ap suét giam. B sung vao chét két tia tao thanh
dietyl éte (100 mL), va hén hop nay dugc khudy. Gom chit rén tao thanh bing cach
loc (6,51g). Dich loc dugc cd dudi ap sudt giam, va bd sung vao chét két tia tao thanh
dietyl éte (100 mL). Hbn hop nay dugc khudy, va gom chét rén tao thanh bang céch
loc (2,51g). Chét rén tao thanh duoc két hop dé tao ra hop chat néu & dé& muc (8,66g).
'H-NMR (400 MHz,CDCl3) &: 7,57 (1H, d, J = 2,4 Hz), 6,88 (1H, d,J = 2,4 Hz), 6,88-
6,82 (1H, m), 4,60-4,50 (1H, m), 3,80 (1H, ddd, J = 7.6, 4.8, 3,6 Hz), 3,49 (1H, ddd, J
=104, 7,6, 2,8 Hz), 1,62 (3H, d, ] = 6,1 Hz).

Vi du tham khao 3: (7S)-7-metyl-5-[4-(triﬂometyl)phenyl]—6,7-dihydropyrazolo[1,5-

a]pyrazin-4(5H)-on
Me
~n-N

o

0]
B4 sung N,N’-dimetyletylendiamin (11,87g) va ddng iodua (8,55g) vao huyén
phu chira 1-bromo-4-(triflometyl)benzen (60,6g), hop chit theo vi du tham khéo 2
(33,92g), va kali cacbonat (62g) trong toluen (746 mL), va hon hgp nay duoc gia nhigt
dé hoi luu trong 6 gid. Dung dich phin Gng dugc dé mat dén nhiét do trong phong, va
sau d6 bd sung dung dich amoniac 14% (750 mL) va etyl axetat (750 mL) vao do. Hoén
hop nay dugc khudy & nhiét do phong trong 30 phut. Hon hop nay dugce tach thanh cac

16p, va 16p hitu co nay dugc rua tudn tu bang dung dich amoniac 14% (750 mL) va
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nude mudi (400 mL), va sau do lam kho bang natri sulfat khan, duoc loc, va dugc cd
dudi ap sudt giam. B4 sung isopropanol (760 mL), than hoat tinh (7,6g), va silica gel
(24g) vao chét két ta, va hon hop nay duge khudy & nhiét do phong trong 1 gio. Hon
hop nay duoc loc bing Celite va rira bang etyl axetat (200 mL) ba 14n, va sau d6 dich
loc dugc ¢o dudi ap sudt giam dé tao ra hop chét néu & dé muc (71,8g).

'H-NMR (400 MHz, CDCls) §: 7,68 (2H, d, J = 8,5 Hz), 7,60 (1H, d, J = 1,8 Hz), 7,49
(2H, d, T = 8,5 Hz), 6,97 (1H, d, ] = 1,8 Hz), 4,75-4,67 (1H, m), 4,21 (1H, dd, J = 12,5,
4,3 Hz), 3,95 (1H, dd, ] = 12,5, 7,6 Hz), 1,69 (3H, d, J = 6,7 Hz).

Vi du tham khdao 4: (7S)-3-iodo-7-mety1—5-[4-(triﬂometyl)phenyl]-6,7 -

dihydropyrazolo[1,5-a]pyrazin-4(SH)-on

N

Me
(NS
N ~

Oy

Huyén pht chira hop chét theo vi du tham khao 3 (104,9g) va 1,3-diiodo-5,5-
dimetylhydantoin (88g) trong axetic axit (662 mL) dugc khudy & 100°C trong 1 gio.
Huyén pht phan tmg dugc lam mat dén nhiét do trong phong, va sau do bd sung tirng
giot nuge (330 mL) vao do. Hon hop nay duoc khudy trong 30 phut. B& sung ting giot
hexan (200 mL) va nude (990 mL) vao hdn hop phan Gng nay, va hon hop nay dugc
khudy trong 30 phtt. Gom chét rén tao thanh bang céch loc va rira bang hexan (150
mL) ba lan dé tao ra san pham thd (146g). Bd sung isopropanol (438 mL) vao san
phim tho tao thanh. Hon hop nay dugc khudy & 75°C, va sau d6 d& mat dan dan xudng
55°C. B sung ting giot nude (657 mL) vao hdn hop nay. Hon hop nay duoc khudy
trong 1 gi®, va sau do6 lam mat xubng 15°C trong 3 gio. Gom chit rén tao thanh bing
ééch loc va rira bang isopropanol:nude (1:2) hai lan, va 1am kho dudi ap sudt giam dé
tao ra hop chit néu & dé muc (133g).

'H-NMR (400 MHz, CDCl3) &: 7,68-7,66 (3H, m), 7,49 (2H, d, J = 8,5 Hz), 4,75-4,71
(1H, m), 4,22 (1H, dd, J = 12,5, 4,3 Hz), 3,95 (1H, dd, T=12,5,7,6 Hz), 1,67 (3H, d, J
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= 6,1 Hz).
Vi du tham khéo 5: (7S)-3-iodo-7-metyl-6,7-dihydropyrazolo[1,5-a]pyrazin—4(5H)-on
Me

B4 sung 1,3-diiodo-5,5-dimetylhydantoin (10,35g) vao dung dich chira hop chat
theo vi du tham khao 2 (5,15g) trong axetic axit (85 mL). Dung dich phan ung dugc
khudy & 100°C trong 4 gi0, va sau d6 lam mat xubng nhiét do trong phong. B sung
dung dich nuwéc bdo hoa natri thiosulfat vao dung dich nay. Hon hop nay duoc chiét
bang cloform:etanol (4:1) hai lan, va sau d6 16p hitu co dugc lam kho bang natri sulfat
khan, duoc loc, va dugc co dudi ap suét giam dé tao ra hop chit néu & d& muc
(11,06g).

'H-NMR (400 MHz, DMSO-ds) 8: 7,93 (1H, s), 4,54-4,47 (1H, m), 3,66-3,61 (1H, m),
3,33-3,29 (1H, m), 1,42 (3H, d, ] = 6,1 Hz).

LC-MS, m/z; 278[M+H]" thoi gian luu; 0,567 phit

Vi du tham khao 6: imidazo[1,2-a]pyridin-6-ylboronic axit

HO-p’

OH
J

Hén hop bao gdm bis(pinacolato)diboron (3,74g), 6-bromoimidazo[1,2-

\

a]pyridin (2,23g), 1,1°-bis(diphenylphosphino)ferrocenepaladi (II) clorua (0,924g), va
kali axetat (2,78g) trong toluen (16 mL) duoc gia nhiét d8 hdi luu va khudy trong 2 gio.
Hon hop phéan ting nay dugc dé mat dén nhiét d6 trong phong, va sau dé dugc loc
bang Celite. Dich loc duoc ¢d dudi &p suit giam dé tao ra san phim tho 1a hop chat
néu & dé& muc.

LC-MS, m/z; thoi gian luu 163[M+H]"; 0,243 phut

Vi du tham khao 7: (7S)-3-(imidazo[1,2-a]pyridin-6-yl)-7-metyl-6,7-

dihydropyrazolo[1,5-a]pyrazin-4(5H)-on
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Hon hgp bao gdm hop chét theo vi du tham khao 5 (2,41g), hop chét theo vi du
tham khao 6 (1,83g), paladi axetat (195 mg), X-phos (830 mg), va kali cacbonat
(2,41g) trong 1,2-dimetoxyetan (16 mL)/nudc (8 mL) dugc gia nhiét dé hdi luu va
khudy trong 4 gid. Hon hop phan tng dugc @& mat dén nhiét @6 trong phong, va sau do
pha lodng bang etyl axetat, va dugc loc bang Celite. B sung nude vao dich loc, va
hdn hop nay dugc tach thanh cac 16p. Lop hitu co nay duogc rira bang nuéce mudi, va
sau do lam kho béng natri sulfat khan, dugc loc, va dugc cd dudi ap sut giam. Chét
ling tao thanh dugc tinh ché bang séc ky cot siliga gel amino (cloform/metanol) dé tao
ra hop chét néu & dé muc (693,9 mg).

LC-MS,m/z; thoi gian luu 268[M+H]"; 0,376 phut
Vi du tham khao 8: {(7 S)-7-metyl-4-oxo-5-[4-(triflometyl)phenyl]-4,5,6,7-

tetrahydropyrazolo[ 1,5-a]pyrazin-3-yl}boronic axit
Me

Ayt
| N“)Qe
|=3,c’C

B-
(0] HO OH

Bé sung timg giot phuc chét isopropylmagie clorua-lithi clorua (42,7 mL) &

-25°C vao dung dich chtra hop chét theo vi du tham khao 4 (10,00g) va 2-isopropoxy-
4.4,5,5-tetrametyl-1,3,2-dioxaborolan (9,60 mL) trong THF (100 mL). Hon hop phan
ung nay duogc khudy & -25°C trong 30 phut, va sau d6 bd sung vao d6 dung dich nudce
bdo hoa amoni clorua. Hon hgp ndy duogc chiét bang etyl axetat. L&p hitu co nay duoc
rira béng nudc mudi, va sau d6 lam kho bé‘mg natri sulfat khan, duoc loc, va dugce co
dudi 4p suat giam. Chét lang tao thanh dugc tinh ché bang sic ky cot silica gel
(hexan/etyl axetat) & tao ra hop chat néu & dé muc (9,12g).

LC-MS, m/z; thoi gian lwu 340[M+H]"; 0,865 phut
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Vi du tham khéo 9: (2R)-1-{[4-(triflometyl)phenyl]amino} propan-2-ol

H Me
ot
FsC

B sung va khudy kali hydroxit (69,3g) & 20°C vao hdn hop bao gbm 1-iodo-4-
(triflometyl)benzen (168g), (R)-1-aminopropan-2-ol (116g), va metanol (168 mL), va
hén hop nay dugc khudy. Exotherm dugc lam mét xubng 20°C, va bd sung ddng (1)
clorua (6,11g) vao hdn hop nay. Hon hop nay dugc lam 4m dén 30°C va khudy trong 3
gio, va sau do khudy & 20°C trong 15 gid. Metanol dugc loai b6 dudi 4p suét giam, va
bd sung nuéc (880 mL), 28% amoniac nudce (220 mL), va toluen (880 mL) vao chét
két tha. HOn hop nay dugc khudy trong 30 phut, va sau d6 tach thanh cac 16p. Lop
toluen duoc ria bang nudc (880 mL), va sau d6 duge cO dudi ap suét giam dé tao ra
hop chét néu & dé muc (130g).

'H-NMR (400 MHz, CDCl) 8: 7,39 (d, 2H, J = 8,2 Hz), 6,66 (d, 2H, J = 8,2 Hz), 4,09-
4,01 (m, 1H), 3,25 (dd, 1H, J = 3,0, 12,8 Hz), 3,03 (dd, 1H,J=17,9, 12,8 Hz), 1,27 (d,
3H, J=6,7 Hz).

Vi du tham khao 10: metyl 4-br0m0—1-{(28)-1-[4-(triﬂomety1)anilino]propan—2-y1}-
1H-pyrazol-5-carboxylat

)
o

FsC MeO,C Br

B6 sung triphenylphosphin (3,81g) kem khudy & nhiét o d4 lanh vao hdn hop
bao gdbm hop chét theo vi du tham khao 9 (3,03g), diisopropyl azodicarboxylat (2,93g),
metyl 4-bromo-1H-pyrazol-5-carboxylat (2,83g), va tetrahydrofuran (18 mL), va hdn
hop nay duoc khudy trong 1,5 gio & nhiét do da lanh va trong 22 gio ¢ 20°C. Dung
dich phan tng dugc cd va tinh ché bang sic ky cot (silica gel, hexan/etyl axetat = 8/1
dén 5/1) dé tao ra hop chét néu & dé muc (2,38g).

'H-NMR (400 MHz, CDCls) &: 7,55 (s, 1H), 7,35 (d, 2H, J = 8,5 Hz), 6,52 (d, 2H, J =
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8,5 Hz), 5,57-5,52 (m, 1H), 4,26 (br, 1H), 3,78 (s, 3H), 3,67-3,59 (m, 1H), 3,50-3,44
(m, 1H), 1,53 (d, 3H, ] = 6,7 Hz).

Vi du tham khao 11: 4-br0mo-1-{(28)-1-[4-(triﬂometyl)anilino]propan—Z—yl}-lH-
pyrazol-5-carboxylic axit

H We
N\/'\N.N\

FsC HO,C Br
B6 sung 1 mol/L dung dich nuéc natri hydroxit (1,5 mL) vao hdn hop bao gdm
hop chét theo vi du tham khdo 10 (406 mg) va metanol (2 mL), va hdn hop nay dugc
khudy & nhiét do phong trong 24 gio. Dung dich phan Gng duogc lam mat bang da,
duoc axit hoa bang dung dich nuéce kali hydrogensulfat 5%, va dugc chiét bang etyl
axetat. L&p hitu co nay dugce lam kho bing natri sulfat khan, va sau d6 dugc ¢ duéi
ap sudt gidm dé tao ra hop chét néu & dé muc (392 mg).
'H-NMR (400 MHz, DMSO-ds) 8: 13,84 (brs, 1H), 7,75 (s, 1H), 7,32 (d, 2H, ] = 8,9
Hz), 6,64 (d, 2H, J = 8,9 Hz), 6,44 (br, 1H), 5,52-5,44 (m, 1H), 3,53-3,47 (m, 1H),
3,40-3,35 (m, 1H), 1,43 (d, 3H, ] = 6,7 Hz).
Vi du tham khéo 12: (7S)-3-br0mo-7-mety1-5-[4-(triﬂomety1)pheny1]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on

Me

Ayt
/@,NN
FsC

o) Br

Téng hop-1: B4 sung p-toluensulfonic axit monohydrat (16 mg) vao hdn hop bao gbdm
hop chét theo vi du tham khao 11 (392 mg) va toluen (3 mL), va hdn hop nay duge
khudy & 100°C trong 12 gio. Dung dich phan tng dugc lam mat xubng 20°C, va dugc
b6 sung dung dich nude bio hoa natri hydro cacbonat vao d6. Hon hop nay dugc chiét
bang toluen. Lép hiru co nay dugc lam khd bing natri sulfat, va sau d6 duoc c6 dudi

ap suét giam dé tao ra hop chét néu & d& muc (356 mg).
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Téng hop-2: B6 sung p-toluensulfonic axit monohydrat (16 mg) vao hdn hop bao gom
hop chit theo vi du tham khao 10 (406 mg) va toluen (3 mL), va hén hop nay duge
khudy ¢ 100°C trong 8 gio. Phan tram dién tich cua sic ky 1ong thé hién ti 1& san
pham/chit ban dau.= 15/82.

'H-NMR (400 MHz, CDCls) &: 7,67 (d, 2H, J = 8,5 Hz), 7,59 (s, 1H), 7,49 (d, 2H, J =
8,5 Hz), 4,73-4,65 (m, 1H), 4,20 (dd, 1H, J = 4,3, 12,8 Hz), 3,95 (dd, 1H,J=7,3,12,8
Hz), 1,67 (d, 3H, ] = 6,7 Hz).

Vi du tham khdo 13: (7S)—3-(3-i0doimidazo[1,2-a]pyridin-6-y1)-7-metyl-5-[4-

(triflometyl)phenyl]-6,7-dihydropyrazolo[ 1,5 -a]pyrazin-4(5H)-on

Me
N
N =~

F3c’© °

Dung dich chtra hop chat theo vi du 1 (386 mg) va 1,3-diiodo-5,5-

dimetylhydantoin (178 mg) trong axetic axit (4 mL) duoc khudy & nhiét do phong
trong 5 gio. B4 sung dung dich nuéc bao hoa natri thiosulfat vao dung dich phan tng,
va hon hop nay duogc chiét bang etyl axetat. Ldp hitu co nay dugce ria bing dung dich
natri hydro cacbonat bdo hoa va nudc mudi, va sau d6 1am kho bang natri sulfat khan,
duoc loc, va duge cd dudi ap sudt giam. Chét ldng tao thanh dugc tinh ché bang sic ky
cot silica gel (hexan/etyl axetat) @& tao ra hop chit néu & dé muc (403 mg).

'H-NMR (400 MHz, DMSO-Ds) 8: 9,02 (1H, d, J = 1,2 Hz), 8,14 (1H, s), 7,82 (2H, d,
J = 8,5 Hz), 7,70-7,59 (5H, m), 4,85-4,83 (1H, m), 4,38 (1H, dd, J = 12,8, 4,3 Hz),
4,12-4,07 (1H, m), 1,60 (3H, d, ] = 6,7 Hz).

Vi du tham khéo 14: (7S)-3-(3-etheny1imidazo[1,2-a]pyridin-6-y1)-7—mety1—5-[4-

(triﬂometyl)phenyl]-6,7-dihydr0pyrazolo[l,5-a]pyrazin—4(5H)—0n
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Hbn hop bao gdm hop chit theo vi du tham khao 13 (219 mg), 4,4,5,5-
tetrametyl-2-vinyl-1,3,2-dioxaborolan (0,14 mL), tetrakis(triphenylphosphin)paladi (0)
(47,1 mg), va kali cacbonat (130 mg) trong 1,2-dimetoxyetan (2 mL) va nuée (1 mL)
duogc gia nhiét d8 hodi luu va khudy trong 4 gio. Hon hop phan tng nay duge dé mat
dén nhiét do trong phong, va sau do pha loang bang etyl axetat va dugc loc bang Celite.
B4 sung dung dich nuéc bdo hoa natri hydro cacbonat vao dich loc, va hdn hop nay
duoc tach thanh cac 16p. Lop hitu co nay dugce rira bang nuée mubi, va sau d6 lam kho
bing natri sulfat khan, duoc loc, va dugc cd dudi ap sudt giam. Chét ldng tao thanh
dwoc tinh ché bang sic ky cot siliga gel amino (hexan/etyl axetat) d8 tao ra hop chét
néu & d& muc (87,8 mg).

LC-MS, m/z; 438[M+H]" thoi gian luu; 0,805 phut
Vi du tham khéao 15: (7 S)-7-metyl-3-{3-[(1Z)-prop-1-en-1-yl]imidazo[1,2-a]pyridin-6-

yl}-5-[4-(triﬂometyl)pheny1]-6,7-dihydropyrazolo[1,5-a]pyrazin—4(5H)—on

Me
(NN
N =~

Hop chit theo vi du tham khao 13 (210 mg) dugc xu ly bang
cis—propenylboronic axit (67,1 mg) theo cach tuong tu voi vi du tham khao 14 dé tao
ra hop chit néu & dé myc (114,1 mg).

LC-MS, m/z; 452[M+H]" thoi gian luu; 0,805 phut
Vi du tham khao 16: (7S)-5-(4-ﬂ0-3-metylphenyl)-7-mety1—6,7-dihydropyrazolo[1,5-

a|pyrazin-4(5H)-on
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N

Me
N
N =~

og ol

Me

Hop cht theo vi dy tham khio 2 (1,05g) duge xt Iy bang 4-bromo-1-flo—2-
metylbenzen (1,58g) theo cach twong tw véi vi du tham khao 3 dé tao ra hop chit néu &
dé muc (1,80g).
'H-NMR (400 MHz, CDCl3) &: 7,57 (1H, d, J = 1,8 Hz), 7,16 (1H, dd, ] = 6,7, 3.1 Hz),
7,11-7,07 (1H, m), 7,04-7,02 (1H, m), 6,92 (1H, d, J = 1,8 Hz), 4,70-4,62 (1H, m),
4,12 (1H, dd, J = 12,8, 4,3 Hz), 3,84 (1H, dd, J = 12,8, 7,3 Hz), 2,27 (3H, d,J=18
Hz), 1,66 (3H, d, ] = 6,7 Hz).
Vi du tham khao 17: (7S)-5-(4-flo-3-metylphenyl)-3-iodo-7-metyl-6,7-

dihydropyrazolo[1,5-a]pyrazin-4(5H)-on
Me

NN
fog e

Me
Hop chit theo vi du tham khao 16 (1,70g) dugc xtt Iy theo cach tuong tu voi vi

du tham khao 4 dé tao ra hop chét néu & dé& muc (2,00g).

'H-NMR (400 MHz, CDCls) &: 7,62 (1H, s), 7,18 (1H, dd, J = 6,7, 2,4 Hz), 7,10-7,06
(1H, m), 7,03-7,01 (1H, m), 4,72-4,64 (1H, m), 4,13 (1H, dd, J = 12,8, 4.3 Hz), 3,85
(1H, dd, J = 12,8, 7.3 Hz), 2,27 (3H, d, J = 1,8 Hz), 1,64 (3H, d, J = 6,1 Hz).

Vi du tham khao 18: (7S)-5-(4-flo-3-metylphenyl)-3-(3-iodoimidazo[ 1,2-a]pyridin-6-

y1)-7-metyl-6,7-dihydropyrazolo[1,5-a]pyrazin-4(5H)-on
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Hop chét theo vi du 17 (40,0 mg) duge xir ly theo cach tuong tu v61 vi du tham
khao 13 dé tao ra hop chét néu & d& myc (39,4 mg).
'H-NMR (400 MHz, CDCl3) &: 8,59-8,59 (1H, m), 7,77 (1H, s), 7,65 (1H, s), 7,54-
7,53 (2H, m), 7,16 (1H, dd, J = 6,9, 2,7 Hz), 7,12-7,08 (1H, m), 7,04-6,99 (1H, m),
4,77-4,74 (1H, m), 4,20 (1H, dd, J = 12,8, 4,1 Hz), 3,90 (1H, dd, J = 12,8, 7,1 Hz),
2,26 (3H, d,J=1,8 Hz), 1,73 (3H, d, ] = 6,4 Hz).
Vi du tham khéo 19:

iﬁ&q
O!B
: N:}

Hon hop bao gdm 6-bromoimidazo[1,2-a]pyridin (151,72g),
bis(pinacolato)diboron (235g), san phém cong 1,1°-
bis(diphenylphosphino)ferrocenepaladi (II) clorua-diclometan (62,9g), va kali axetat
(189g) trong 1,2-dimetoxyetan (1,59 L) dugc gia nhiét @ hdi luu va khudy trong 4,5
gi&. Hon hop phén tmg nay dugc @& mat dén nhiét do trong phong, va sau d6 gom chét
rén két tia biang cach loc va ria bang 1,2-dimetoxyetan (200 ml). Chét rén tao thanh
duoc bd sung nude (500 ml) va hexan (500 ml), va hdn hop nay dugc tao huyén phu
kém khudy & nhiét do phong trong 30 phut. Chét rdn tao thanh dugc gom bang cach
loc va rira bang 1,2-dimetoxyetan (400 ml) ba 1an dé tao ra hop chit néu & dé muc
(145,1g).

'H-NMR (400 MHz, CDCl3) 8: 8,55 (1H, t, J = 1,2 Hz), 7,62-7,56 (3H, m), 7,44 (1H,
dd, J=9.2, 1,2 Hz), 1,35 (13H, s). |
Vidu I: (7S)-3-(imidazo[1,2-a]pyridin-6-y1)-7-mety1—5-[4—(triﬂometyl)phenyl]-6,7-
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dihydropyrazolo[1,5-a]pyrazin-4(5H)-on

Me
oyt
N =~

Téng hop-1: Hdn hop bao gdm hop chat theo vi du tham khao 4 (1,15g), hop chat
theo vi du tham khao 6 (661 mg), paladi axetat (61,1 mg), X-phos (259 mg), va kali
cacbonat (752 mg) trong 1,2-dimetoxyetan (6 mL)/nuéc (3 mL) dugc gia nhiét dé hoi
lwu va khudy trong 3 gio. Hon hop phan tng ndy dugc dé mat dén nhiét do trong
phong, va sau d6 pha loing bang etyl axetat va dugc loc bang Celite. Dich loc duoc bd
sung nude, va hdn hgp nay duge tach thanh cac 16p. Lop hitu co ndy dugc rua bang
nudc mudi, va sau d6 lam kho bé‘mg natri sulfat khan, duoc loc, va duge c6 dudi ap
sudt giam. Chét ling tao thanh dugc tinh ché bang sic ky cot siliga gel amino
(hexan/etyl axetat) @8 tao ra hop chit néu & d& muc (551,5 mg).

Téng hop-2: Hon hgp bao gbm hop chét theo vi du tham khao 12 (177 mg), hop chat
theo vi du tham khao 6 (92 mg), kali cacbonat (196 mg),
tetrakis(triphenylphosphin)paladi (0) (27 mg), 1,4-dioxan (1,9 mL), va nude (0,47 mL)
duogc khudy & 90°C trong 3,5 gio. Hon hop nay dugc lam mat xubng 20°C, va bd sung
nuée mudi vao dé. Hon hop nay dugc chiét bang etyl axetat. L6p hitu co nay duge lam
kho bang natri sulfat khan, va sau d6 dugc cd dudi ap suit giam. Chét ling tao thanh
duoc khudy trong etyl axetat (khoang 1,5 mL) & nhiét do trong phong, va gom chit rin
tao thanh biang cach loc. Chét rin nay dugc rira bang etyl axetat (khoang 0,5mL) dé tao
ra hop chét néu & dé muc (102mg).

Téng hop-3: Hon hop bao gbm hop chét theo vi du tham khéo 4 (116g), hop chét theo
vi du tham khao 6 (67,0g), paladi axetat (6,20g), X-phos (26,3g), va kali cacbonat
(76g) trong 1,2-dimetoxyetan (700 mL)/nuge (350 mL) duoc gia nhiét dé hdi luu va

khudy trong 3 gio. Hon hop phan ng nay duoc dé mat dén nhiét do trong phong, va
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sau d6 bd sung etyl axetat (500 mL) va 2 mol/L clohydric axit (1000 mL) vao d6. Hon
hop nay duoc khudy & nhiét do phong trong 30 phut. Hon hop nay dugce loc bang
Celite, va chit két taa duoc rira bé“mg etyl axetat (500 mL), va sau do6 dich loc duogc
tach thanh cdc 16p. L6p hitu co ndy dugc rira bang clohydric axit 2 mol/L (500mL) hai
lan, va 16p nuéc duge két hop, va dugc diéu chinh dé dat ¢o pH 1a 9 br?mg cach bd
sung 10 mol/L dung dich nudc natri hydroxit. L6p nuée duge chiét bing cloform (500
mL) ba 1an, va sau do ria béng nuée mudi, va sau d6 1am kho béng natri sulfat khan,
duoc loc, va dugc cd dudi ap suit giam. Chét két tia (125,3g) dugc bd sung etanol
(1253 mL), va hdn hop ndy dugc gia nhiét dé hdi lwu va khudy trong 30 phit. Hdn hop
nay duoc bd sung nude (626 mL), va hdn hop nay dugc gia nhiét @8 hoi luu va khudy.
Hon hop nay dugc dé mat dén nhiét do trong phong, va sau d6 gom chét rén tao thanh
bang cach loc va rira bang etyl axetat. Chét rén tao thanh (44,4g) dugc bd sung etyl
axetat (666 mL), va hdn hgp ndy dugc gia nhiét d& hdi luu va khudy trong 30 phut.
Hon hop nay duge dé mat dén nhiét do trong phong, va sau d6 gom chét rin tao thanh
bang cach loc, rira bang etyl axetat, va lam kho duéi ap sudt giam dé tao ra hop chat
néu & dé muc (39,77g).

Téng hop-4: Hon hop bao gém hop chit theo vi du tham khao 4 (28,5g), hop chat
theo vi du tham khao 19 (33,5g), paladi axetat (1,519g), S-phos (5,56g), va kali
cacbonat (18,70g) trong 1,2-dimetoxyetan (100 mL)/nuge (50 mL) dugc gia nhiét dé
hdi luu va khudy trong 3 gio. Hon hop phan tmg nay dugce dé mat dén nhiét do trong
phong, va sau d6 pha lodng bang cloform (180 mL)/metanol (20 mL) va dugc loc bang
Celite, va rtra bang cloform (450 mL)/metanol (50 mL). Bé sung dung dich nuéc natri
hydro cacbonat vao dich loc tao thanh, va hdn hop nay duge tach thanh cac 16p. Lop
hitu co nay dugc rtra bing nudc mubi, va sau d6 lam kho bang natri sulfat khan, dugc
loc, va dugc cd dudi ap sudt giam. Chét ling tao thanh dugc tinh ché bang sic ky cot
silica gel (etyl axetat/metanol) 8 tao ra chit ran. Chét rén tao thanh nay (21,23g) dugc
rira bang etyl axetat (210 ml), va thu dugc bang cach loc. Dung dich chira chét rin toa

thanh (13,65g) trong cloform (117 mL)/metanol (13 mL) dugc bd sung than hoat tinh
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(tén thuong mai "Kyoryoku Shirasagi") (6,5g), va hdn hop nay duogc khudy & nhiét d
phong trong 1 gio. Sau do, hdn hop nay duoc bd sung Argoregin MP-TMT (6,5g), va
hdn hop nay dugc khudy & nhiét do phong trong 1 gio' nita. Dung dich tao thanh dugc
loc bang Celite va rira bang cloform (720 mL)/metanol (80 mL), va sau d6 dich loc
duogc c6 dudi ap suét giam dé tao ra hop chit néu & d& muc (12,03g).
'H-NMR (400 MHz, CDCls) &: 8,89 (1H, d, J = 1,8 Hz), 7,80 (1H, s), 7,70 (2H, d,J=
8,5 Hz), 7,59-7,55 (3H, m), 7,48 (2H, d, ] = 8,5 Hz), 7,40 (1H, dd, ] = 9,8, 1,8 Hz),
4,80-4,75 (1H, m), 4,27 (1H, dd, J = 12,5, 4,0 Hz), 3,99 (1H, dd, J = 12,5, 7.3 Hz),
1,74 (3H, d, J = 6,1 Hz).
[Tinh thé dang I
Pinh nhidu xa chinh: 20 (°) = 4,5, 8,5, 8,9, 10,1, 13,4, 16,9, 18,2, 18,6, 22,7, 23,8
Dinh nhiéu xa dic trung: 20 (°) =4,5, 8,5, 8,9, 10,1, 13,4, 16,9
Didu ché mubi hydroclorua ctia hop chét theo vi du 1

Vao dung dich chtra hop chét theo vi du 1 (10,8g) trong cloform (100 mL) dugc
bd sung 4 mol/L clohydric axit-etyl axetat (200 mL), va hdn hop nay duoc khudy &
nhiét do phong trong 5 phut. Hon hop phan ing ndy dugce co dudi ap sudt giam, va sau
d6 chét két tha duoc bd sung etanol (100 mL). Hn hop ndy duge gia nhiét dé hoi luu
va khudy trong 30 phut. Hon hop nay dugc bd sung hexan (50 mL), va hdn hop nay
duge gia nhiét dé hoi luu va khudy trong 1 gio nita. Hon hop nay duogc dé& mat dén
nhiét do trong phong, va sau d6 gom chét rén tao thanh bang cach loc, rira bang
etanol/hexan (1/2), va lam kho dudi ap sudt giam dé tao muén hydroclorua cua hop
chét theo vi du 1 (10,0g).
'H-NMR (400 MHz, DMSO-de) 8: 9,37 (1H, s), 8,39 (1H, d, J = 1,8 Hz), 8,28 (1H, dd,
1=9.4, 1,5 Hz), 8,20 (1H, d, ] = 1,8 Hz), 8,12 (1H, 5), 7,98 (1H, d, J = 9,1 Hz), 7,83
(2H, d, J = 8,5 Hz), 7,68 (2H, d, J = 8,5 Hz), 4,89-4,87 (1H, m), 4,40 (1H, dd, J = 12,8,
6,4 Hz), 4,14 (1H, dd, ] = 12,8, 7,6 Hz), 1,61 3H, d, J = 6,1 Hz).
[Tinh thé dang II]
Dinh nhiéu xa chinh: 26 (°)=5,7, 8,7, 9,5, 11,0, 11,3, 12,7, 13,6, 15,3, 15,5, 16,6, 21,5
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Dinh nhiéu xa dic trung: 20 (°)=5.7, 8,7, 9,5, 11,0, 11,3, 15,3
Pidu ché mubi phosphat ciia hop chét theo vi du 1

Huyén phti chtra hop chét theo Vi du 1 (8,80g) trong etyl axetat (150 mL) duoc
bd sung phosphoric axit (4,38 mL), va hdn hop nay dugc gia nhiét dé hdi Iuu va khudy
trong 1 gid. Hon hop nay duge dé mat dén nhiét do trong phong, va sau d6 gom chét
rén tao thanh biang cach loc, ria bang etyl axetat, va lam kho dudi 4p sudt giam dé tao
ra 2,5 mudi phosphat ctia hop chét theo vi du 1 (14,18g).
'H-NMR (400 MHz, DMSO-de) 8: 9,05 (1H, s), 8,02 (1H, s), 7,97 (1H, s), 7,81 (2H, d,
7=8,5Hz), 7,67 (2H, d, ] = 8,5 Hz), 7,62-7,58 (3H, m), 4,85-4,82 (1H, m), 4,37 (1H,
dd, T =12.8, 4,3 Hz), 4,10 (1H, dd, ] = 12,8, 7,9 Hz), 1,59 (3H, d, ] = 6,1 Hz).
[Tinh thé dang III]
Pinh nhidu xa chinh: 20 (°) = 6,1, 6,9, 8,9, 9,8, 12,1, 13,4, 13,7, 18,0, 18,2, 20,6
Dinh nhiéu xa dic trung: 20 (°) = 6,1, 8,9, 9,8, 12,1, 13,4, 13,7
Viéc phan tich nguyén t5 CHN: CaiHigFsNsO?,5 HsPOu; gid tri theo 1y thuyét: C,
38,43%:; H, 3,61%; N, 10,67%, gia tri do dugc: C, 38,29%; H, 3,59%; N, 10,54%.
Phan tich ion: phosphat ion (PO4*) ctia C2iH16F3NsO2,5 H3POq; gié tri theo ly thuyét:
36,13%, gia tri do dugc: 35,94%, 35,90%.
Vidu2: (7S)—3-(imidazo[1,2—a]pyrazin-6-yl)-7-metyl-5-[4-(triﬂomety1)phenyl]-6,7 -

dihydropyrazolo[1,5-a]pyrazin-4(5H)-on

Me
Ay
isaed
o =
FsC N\ N

Hop chét theo vi du tham khao 4 (848 mg) dugc xu ly bang imidazo[1,2-
a]pyrazin-6-ylboronic axit (492 mg) theo cach twong tu voi vi du 1 dé tao ra hop chét
néu & d& muc (4 mg).

'H-NMR (400 MHz, CDCl3) 8: 9,71 (1H, s), 9,09 (1H, s), 8,40 (1H, s), 7,76-7,74 (3H,
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m), 7,66 (1H, s), 7,52 (2H, d, ] = 7,9 Hz), 4,82-4,80 (1H, m), 4,29 (1H, dd, J = 12,2,
3,7 Hz), 3,98 (1H, dd, J = 12,2, 6,7 Hz), 1,75 3H, d, J = 6,1 Hz).
Vidu3: (7 S)-S-(3—clo-4-ﬂophenyl)-3-(imidazo[1,2-a]pyridin—6-y1)-7-metyl-6,7-

dihydropyrazolo[1,5-a]pyrazin-4(5H)-on

Me

-

NN

Hén hop bao gbém hop chét theo vi du tham khao 7 (300 mg), 4-bromo-2-clo-1-
flobenzen (0,204 mL), dbng iodua (64,1 mg), N,N’-dimetyletylendiamin (0,109 mL),
va kali cacbonat (310 mg) trong toluen (2,5 mL) dugc gia nhiét dé hdi luu va khudy
trong 5 gio. Hon hop phén ung nay duoc dé mat dén nhiét do trong phong, va sau do
bd sung vao d6 dung dich amoniac 28%. Hon hop nay dugc chiét bang etyl axetat.
Lop hitu co nay dugc rira bing dung dich nudc béo hoa amoni clorua, dung dich nudc
bdo hoa natri hydro cacbonat, va nudc mudi, va sau d6 lam kho béng natri sulfat khan,
duoc loc, va duge cd dudi ap sut giam. Chét lang tao thanh duogc tinh ché bing sic ky
cot siliga gel amino (hexan/etyl axetat) @8 tao ra hop chét néu & d& muc (263,3 mg).
'H-NMR (400 MHz, DMSO-de) 8: 9,38 (1H, s), 8,40 (1H, d, J= 1,8 Hz), 8,28 (1H, dd,
7=9,5,1,5 Hz), 8,19 (1H, d, ] = 1,8 Hz), 8,12 (1H, s), 7.98 (1H, d, I =9,2 Hz), 7,75
(1H, dd, J = 6,7, 2,4 Hz), 7,55-7,46 (2H, m), 4,88-4,83 (1H, m), 4,32 (1H, dd, J = 12,8,
4,3 Hz), 4,05 (1H, dd, J = 12,8, 7,6 Hz), 1,60 (3H, d, J = 6,1 Hz).

Vi du 4 dén 9
Hop chit theo Vi du tham khao twong tng dugc xu ly theo phwong phép cua Vi

du 3 d8 tao ra hop chét theo vi du 4 dén 9 nhu thé hién trong bang duéi ddy.
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Vidu CAu tric hoa hoc Dir liéu phan tich cong cu
'H-NMR (400 MHz, DMSO-ds) 6: 9,03
(1H, s), 8,01 (1H, s), 7,94 (1H, s), 7,65 (2H,
d, J = 8,5 Hz), 7,58 (2H, d, ] = 8,5 Hz),
7,55 3H, d, J = 2,4 Hz), 7,06 (1H, t, J =
55,8 Hz), 4,84-4,80 (1H, m), 4,34 (1H, dd, J
= 12,8, 4,3 Hz), 4,07 (1H, dd, J = 12,8, 7,3
Hz), 1,59 (3H, d, ] = 6,7 Hz).

'H-NMR (400 MHz, CDCl;) &: 8,88 (1H, d,
J = 1,8 Hz), 7,79 (1H, s), 7,59-7,57 (3H,
m), 7,46-7,44 (1H, m), 7,41-7,38 (1H, m),
7,21 (1H, dd, J = 9.8, 2,4 Hz), 7,11-7,08
(1H, m), 4,79-4,74 (1H, m), 4,21 (1H, dd, J
= 12,8, 4,3 Hz), 3,93 (1H, dd, J = 12,8, 7,3
Hz), 1,73 (3H, d, J = 6,7 Hz).

'H-NMR (400 MHz, CDCls) &: 8,93 (1H,
s), 7,79 (1H, s), 7,59-7,55 (3H, m), 7,42-
7,39 (3H, m), 7,28 (2H, d, J = 8,5 Hz),
4,78-4,72 (1H, m), 4,21 (1H, dd, J = 12,8,
4,3 Hz), 3,92 (1H, dd, J = 12,8, 7,3 Hz),
1,72 (3H, d, ] = 6,7 Hz).

HPLC Rt=4,489
L.C-MS, m/z; 384[M+H]", Rt: 1,558 phut

'H-NMR (400 MHz, CDCl3) &: 8,93 (1H,
s), 7,80 (1H, s), 7,59-7,53 (3H, m), 7,41
(1H, dd, J = 9,4, 1,5 Hz), 7,12-7,10 (2H,
m), 7,02 (1H, dd, I = 8,5, 2,4 Hz), 4,78-4,776
(1H, m), 4,20 (1H, dd, J = 12,8, 4,3 Hz),
3,90 (1H, dd, J = 12,8, 7,3 Hz), 1,73 (3H, d,
J=06,1 Hz).

'H-NMR (400 MHz, CDCl3) &: 8,93 (1H,
s), 7,79 (1H, s), 7,59-7,55 (3H, m), 7,43-
7,33 (3H, m), 7,20 (2H, d, J = 8,5 Hz), 6,50
(1H, t, ] = 73,4 Hz), 4,78-4,74 (1H, m),
4,22 (1H, dd, J = 12,8, 4,3 Hz), 3,92 (1H,
dd, J = 12,8, 7,3 Hz), 1,73 3H, d, ] = 6,1
Hz).

Duéi ddy 1a tén héa hoc ctia hop chét theo vi du 4 dén 9.
Vidu 4: (7S)-S-[4-(diﬂometyl)pheny1]-3-(imidazo[1,2—a]pyridin-6-y1)-7-mety1—6,7-
dihydropyrazolo[1,5-a]pyrazin-4(SH)-on
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Vidu5: (7S)-S-(4-010-3-ﬂophenyl)-3-(i1nidazo[1,2-a]pyridin-6-y1)-7-mety1-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on

Vi du 6: (7S)-5-(4-clophenyl)-3-(imidazo[ 1,2-a]pyridin-6-yl)-7-metyl-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on

Vi du 7: (7S)-5-(5-clothiophen-2-yl)-3-(imidazo[1,2-a]pyridin-6-y1)-7-metyl-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on

Vidu 8: (7 S)-S-(2,2-diﬂo-1,3-benzodioxol-5-y1)-3-(imidazo[1,2-a]pyridin-6-yl)-7-
metyl-6,7-dihydropyrazolo[1,5-a]pyrazin-4(SH)-on

Vidu9: (7S)-5—[4-(diﬂometoxy)phenyl]-3-(imidazo[l,2-a]pyridin—6-yl)-7 -metyl-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on

Vi du 10: (7S)-3-(2-aminoimidazo[1,2-a]pyridin-6-yl)-7-metyl-5-[4-

(triflometyl)phenyl]-6,7-dihydropyrazolo[1,5-a]pyrazin-4(5H)-on

Me
N
N ~

F3c’© °

Zz7 'z
=/

NH,

Hdn hop bao gdbm 6-bromoimidazo[1,2-a]pyridin-2-amin (299 mg), hop chét
theo vi du tham khao 8 (318,9 mg), paladi axetat (21,1 mg), X-phos (90,0 mg), va kali
cacbonat (260 mg) trong DMF (2 mL) dugc khudy & 105°C trong 6 gio. Hon hop phén
ng nay dugc dé mat dén nhiét do trong phong, va sau d6 pha lodng bang etyl axetat
va duoc loc béng Celite. Dich loc dugc bd sung nudce, va hdn hop nay duge tach thanh
cac 16p. Lép hitu co nay dugce rira bang nudce hai 14n va nude mudi, va sau d6 lam kho
bing natri sulfat khan, dugc loc, va duge co duéi dp sudt giam. Chét ling tao thanh
duoc tinh ché bang sdc ky cot siliga gel amino (hexan/etyl axetat) dé tao ra hop chét
néu & d& muyc (5,10 mg).

LC-MS, m/z; 427[M+H]" thoi gian luu; 0,675 phut
HPLC Rt = 4,438 phut

-73-



38017

Vi du 11: (7S)-3-(3-aminoimidazo[ 1,2-a]pyridin-6-yl)-7-metyl-5-[4-

(triflometyl)phenyl]-6,7-dihydropyrazolo[ 1,5-a]pyrazin-4(5H)-on

Me
(NN
N =~

AT

Hop chat theo vi du tham khao 8 (372 mg) dugc xUr ly bing 6-
bromoimidazo[1,2-a]pyridin-3-amin (302 mg) theo céch twong tu v6i vi du 10 dé tao
ra hop chit néu & d& muc (87,5 mg).

'H-NMR (400 MHz, CDCl3) 8: 8,64 (1H, d, T = 1,8 Hz), 7,79 (1H, s), 7,68 2H, d,J =
8,5 Hz), 7,49-7,46 (3H, m), 7,33 (1H, dd, ] = 9,2, 1,8 Hz), 7,16 (1H, s), 4,79-4,73 (1H,
m), 4,26 (1H, dd, J = 12,8, 4,3 Hz), 3,98 (1H, dd, J = 12,8, 7.3 Hz), 3,25 (2H, brs),
1,73 (3H, d, ] = 6,7 Hz).

Vi du 12: (7S)-3-(imidazo[l,2-a]pyridin-6-yl)-7—metyl-5-[5-(triﬂometyl)pyridin-2-yl]-

6,7-dihydropyrazolo[1,5-a]pyrazin-4(5H)-on

Hdn hop bao gdm 2-clo-5-(triflometyl)pyridin (345 mg), hop chét theo vi du
tham khao 7 (339 mg), tetrakis(triphenylphosphin)paladi (0) (147 mg), xeri cacbonat
(826 mg), va 4,5-bis(diphenylphosphino)-9,9-dimetylxanthen (147 mg) trong 1,4-
dioxan (3 mL) dugc gia nhiét d8 hdi luu va khudy trong 5 gio. Hon hop phan tng nay
duoc dé mat dén nhiét do trong phong, va sau d6 pha loang bing etyl axetat va duoc
loc bing Celite. Dich loc duoc bd sung dung dich nudc bdo hoa amoni clorua, va hdn

hop nay dugc tach thanh céc 16p. Lép hitu co nay dugce rira bing nudc mudi, va sau d6
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lam kho béng natri sulfat khan, duoc loc, va dugc cd dudi ap sut gidm. Chét léng tao
thanh duoc tinh ché bang sic ky cdt siliga gel amino (hexan/etyl axetat) dé tao ra hop
chit néu & d& muc (414,9 mg).

LC-MS, m/z; 427[M+H]" thoi gian luu; 0,675 phut

'H-NMR (400 MHz, CDCls) &: 8,71 (2H, dd, J = 11,0, 1,8 Hz), 8,21 (1H, d,J1=92
Hz), 7,93 (1H, dd, T = 8,9, 2,1 Hz), 7,77 (1H, s), 7,63-7,60 (3H, m), 7,40 (1H, dd, J =
9.2, 1,8 Hz), 4,76-4,69 (2H, m), 4,39-4,34 (1H, m), 1,72 (3H, d, T = 6,7 Hz).

Vi du 13: (7S)-3-(3-ﬂoimidazo[1,2-a]pyridin—6-yl)-7-metyl-5-[4-(triﬂomety1)phenyl]-

6,7-dihydropyrazolo[1,5-a]pyrazin-4(SH)-on

Me

%

Hoén hop bao g6m hop chat theo vi du 1 (544 mg) va 1-flo-4-metyl-1,4-
diazoniabixyclo[2,2,2]octan bis(tetrafloborat) (634 mg) trong axetonitril (6 mL) duogc
khudy & nhiét do phong trong 6 gio. Hon hop phén g nay duoc bd sung dung dich
nuée bio hoa natri thiosulfat, va hdn hop nay dugc chiét bing etyl axetat. Lép hitu co
nay duoc rua bing dung dich nuéc bdo hoa natri hydro cacbonat va nude mubi, va sau
d6 1am kho bang natri sulfat khan, dugce loc, va duge cd dudi ap sudt giam. Chét ling
tao thanh duoc tinh ché bang séc ky cot silica gel (hexan/etyl axetat) d8 tao ra hop chat
néu & d& muc (21,8 mg).

'H-NMR (400 MHz, DMSO-ds) 3: 8,85 (1H, s), 8,11 (1H, s), 7,82 (2H, d, J = 38,5 Hz),
7,68 (2H, d, J = 8,5 Hz), 7,60 (1H, dd, J = 9.8, 1,8 Hz), 7,52-7,51 (1H, m), 7,35 (1H, d,
T=17,3 Hz), 4,85-4,83 (1H, m), 4,37 (1H, dd, J = 12,8, 4,3 Hz), 4,09 (1H, dd, J =128,
7,3 Hz), 1,59 (3H, d, J = 6,1 Hz).

Vi du 14: (7S)-7-metyl-3-(3-metylimidazo[ 1,2-a]pyridin-6-y1)-5-[4-

(triflometyl)phenyl]-6,7-dihydropyrazolo[ 1 ,5-a]pyrazin-4(5H)-on
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Hdn hop bao gdm hop chit theo vi du tham khao 13 (219 mg), metylboronic
axit (73,2 mg), tetrakis(triphenylphosphin)paladi (0) (47,1 mg), va natri hydroxit (48,9
mg) trong 1,2-dimetoxyetan (2 mL) va nuéc (1 mL) dugc gia nhiét dé hoi luu va
khudy trong 4 gid. Hon hop phan tmg nay duge dé mat dén nhiét do trong phong, va
sau d6 pha lodng bang cloform va dugc loc bang Celite. Dich loc dugc bd sung dung
dich nuéc bao hoa natri hydro cacbonat, va hdn hop nay dugce tach thanh céac 16p. Lop
hitu co nay dugc rira béng nuée mudi, va sau d6 1am khod béng natri sulfat khan, dugc
loc, va dugc cd dudi ap sudt giam. Chét lang tao thanh duoc tinh ché bang sic ky cot
siliga gel amino (hexan/etyl axetat) d8 tao ra hop chit néu & d& muc (20,3 mg).
'H-NMR (400 MHz, DMSO-ds) 3: 8,75 (1H, s), 8,07 (1H, s), 7,82 (2H, d, J = 7,9 Hz),
7,68 (2H, d, J = 7,9 Hz), 7,54-7,52 (2H, m), 7,35 (1H, s), 4,84-4,83 (1H, m), 4,39-4,38
(1H, m), 4,09 (1H, dd, J = 12,2, 7,9 Hz), 2,43 (3H, ), 1,59 (3H, d,J=6,1 Hz).
Vi du 15: (7S)-3-(3-ety1imidazo[1,2-a]pyridin—6-y1)-7-mety1—5-[4-(triﬂomety1)pheny1]—

6,7-dihydropyrazolo[1,5-a]pyrazin-4(SH)-on
Me

-

NN

Hdn hop bao gdbm hop chét theo vi du tham khao 14 (87 mg) va 10% paladi-
cacbon (166 mg) trong metanol (7 mL) duogc khudy trong mdi truong hydro & nhiét do
phong trong 3 gio. Hon hop phén ung nay dugc loc bing Celite, va dich loc dugc co
dudi 4p suat giam. Chét ling tao thanh duogc tinh ché bang sic ky cot siliga gel amino

(hexan/etyl axetat) @2 tao ra hop chit néu & dé muc (46,9 mg).
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'H-NMR (400 MHz, DMSO-de) &: 8,81 (1H, s), 8,07 (1H, s), 7,82 (2H, d, J = 8,5 Hz),
7,68 (2H, d, T = 8,5 Hz), 7,56-7,50 (2H, m), 7,36 (1H, s), 4,84-4,82 (1H, m), 4,38 (1H,
dd, J = 12,8, 4,3 Hz), 4,08 (1H, dd, J = 12,8, 7,3 Hz), 2,83 (2H, q, I =17,5Hz), 1,59
(3H, d, 1= 6,7 Hz), 1,30 3H, t, ] = 7,5 Hz).

Vidu 16: (7S)-7-metyl-3-(3-propylimidazo[l,2-a]pyridin-6-y1)-5-[4-
(triflometyl)phenyl]-6,7-dihydropyrazolo[ 1 ,5-a]pyrazin-4(5H)-on

Me
oy
N =~

Hop chét theo vi du tham khao 15 (114,1 mg) duge xtt ly theo cach tuong tu
v6i vi du 15 dé tao ra hop chit néu & d& muc (66,7 mg).
'H-NMR (400 MHz, DMSO-de) &: 8,81 (1H, s), 8,06 (1H, s), 7,81 (2H, d, J = 8,5 Hz),
7,68 (2H, d, J = 8,5 Hz), 7,52 (2H, s), 7,36 (1H, s), 4,85-4,81 (1H, m), 4,37 (1H, dd, J
= 13.1, 4,0 Hz), 4,08 (1H, dd, J = 13,1, 7,6 Hz), 2,82 2H, t, ] = 7,3 Hz), 1,74-1,66 (2H,
m), 1,59 (3H, d, ] = 6,7 Hz), 0,95 (3H, t, ] = 7,3 Hz).
Vidu 17: (7S)-5-(4-ﬂo-3—metylphenyl)-3-(imidazo[1,2—a]pyridin-6-yl)-7-metyl-6,7-

dihydropyrazolo[1,5-a]pyrazin-4(SH)-on

Me

(NN

Hdn hop bao gdbm hop chét theo vi du tham khéo 17 (161,8 mg), hop chit theo
vi du tham khao 6 (109 mg), paladi axetat (9,4 mg), S-phos (34,5 mg), va kali
cacbonat (116 mg) trong 1,2-dimetoxyetan (1,4 mL)/nuée (0,7 mL) duoc gia nhiét aé

hdi luu va khudy trong 2 gio. Hon hop phéan tmg nay dugc dé mat dén nhiét do trong
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phong, va sau d6 pha lodng bang etyl axetat va dugc loc bang Celite. Dich loc dugc bd
sung dung dich nudc bdo hoa natri hydro cacbonat, va hdn hop nay duge tach thanh
céc 1op. Lap hitu co nay dugc rua bing nudc mubi, va sau d6 1am kho bang natri sulfat
khan, dugc loc, va dugce co dudi ap suét giam. Chét ling tao thanh duoc tinh ché bing
sdc ky cot silica gel (hexan/etyl axetat) dé tao ra hop chét néu & d& muc (109 mg).
'H-NMR (400 MHz, CDCl3) 8: 9,01 (1H, s), 7,80 (1H, s), 7,62-7,57 (3H, m), 7,46 (1H,
dd, J = 9,6, 1,4 Hz), 7,17-7,16 (1H, m), 7,10-7,07 (2H, m), 4,77-4,73 (1H, m), 4,19
(1H, dd, J = 12,8, 4,1 Hz), 3,89 (1H, dd, J = 12,8, 7,3 Hz), 2,28 (3H, d,J=1,8 Hz),
1,72 (3H, d, ] = 6,4 Hz).

Vidu 18: (7S)-3-(3-ﬂoimidazo[1,2-a]pyridin—6-y1)-5-(4-ﬂo-3-metylphenyl)-7-mety1—

6,7-dihydropyrazolo[1,5-a]pyrazin-4(SH)-on

Me

NN

Hop chét theo vi du 17 (81,4 mg) dugc xir ly theo cach tuong tu v6ividu 13 dé
tao ra hop chét néu & dé muc (4,2 mg).
'H-NMR (400 MHz, CDCls) 8: 9,01 (1H, s), 8,12 (1H, d, J = 9,8 Hz), 7,86 (1H, d, J =
9.2 Hz), 7,80 (1H, s), 7,43 (1H, d, J = 6,1 Hz), 7,11-7,00 (3H, m), 4,75-4,74 (1H, m),
4,17 (1H, dd, J = 12,8, 4,3 Hz), 3,87 (1H, dd, ] = 12,8, 7,0 Hz), 2,24 3H, d, ] = 1,8
Hz), 1,70 (3H, d, J = 6,1 Hz).
Vidu 19: (7S)-5-(4-ﬂ0-3-metylphenyl)-7-metyl-3-(3—metylimidazo[1,2-a]pyridin-6-

yl)-6,7-dihydropyrazolo[1,5-a]pyrazin-4(SH)-on
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Hbn hop bao gdbm hop chét theo vi du tham khao 18 (30,0 mg) va bis-(tri-tert-
butylphosphin)paladi (0) (6,12 mg) trong THF (1,2 mL) dugc bd sung metylzinc
clorua (59,8 pL, dung dich THF 2,0M), va hdn hop nay duge khuéy & nhiét d6 phong
trong 5 gid. Hon hop phan mg nay dugc bd sung dung dich nudc bdo hoa amoni
clorua, va hdn hop nay dugc chiét bing etyl axetat hai lan. Lép hitu co dugc két hop,
lam kho bing natri sulfat khan, dugc loc, va dugc cd dudi ap sudt giam. Chét ling tao
thanh dugc tinh ché bang sic ky cot siliga gel amino (hexan/etyl axetat) dé tao ra hop
chit néu & d& muc (16 mg).

'H-NMR (400 MHz, CDCls) &: 9,14 (1H, s), 8,18 (1H, d, J = 9,1 Hz), 7,90 (1H,d, J=
9,1 Hz), 7,83 (1H, s), 7,55 (1H, s), 7,11-7,00 (3H, m), 4,76-4,74 (1H, m), 4,17 (1H, dd,
T=12,8, 4,1 Hz), 3,86 (1H, dd, J = 12,8, 7,1 Hz), 2,52 (3H, 5), 2,24 3H, d, T = 1.8 Hz),
1,70 3H, d, ] = 6,4 Hz).

Thtr nghiém

Dudi day la phuong phap va két qua thit nghiém duge ly d6i voi hop chét theo
sang ché, tuy nhién sang ché khong nham bi giéi han boi cac thir nghiém nay.
Thi nghiém 1: Panh gia té bao bidu hién dn dinh thy thé mGlu2 nguoi
(1)  Té bao biéu hién én dinh thy thé mGlu2 nguoi

Té bao bidu hién dn dinh thu thé mGlu2 ngudi dugc chudn bi, va duge ding dé
nudi cdy. Cu thé 13, gen thu thé mGlu2 nguoi duge chén vao pcDNA4/TO (K1020-01,
Life technologies, Carlsbad, CA, USA), va dugc dua vao té bao HEK tir than ngudi ¢
bidu hién TR (cat#CCL-82,2, ATCC, USA), tiép d6 sang loc bang Geneticin
(cat#10131-027, Life technologies, Carlsbad, CA, USA), dé thu dwoc té bao biéu hién

6n dinh thu thé mGlu2 ngudi.
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Moi trudng DMEM glucoza cao (cat#11995-065, Life technologies, Carlsbad,
CA, USA) chta FBS 10% dugc thAm tach (cat#26400-044, Life technologies,
Carlsbad, CA, USA), 50 pg/mL Blasticidin S (cattANT-BL-1, Life technologies,
Carlsbad, CA, USA), va 2 mg/mL G418 (cat#16513-84, nacalai tesque, Kyoto, Japan)
duoc ding 1am nuéi cdy trong binh nudi cdy t€ bao (cat#3133-150, AGC Thechno
Glass, Shizuoka, Japan). Trong thoi gian nudi cdy, té bao dugc phuc hdi bang cach
didu tri bing TrypLE Express (cat#12604-013, Life technologies, Carlsbad, CA, USA),
tiép d6 nuodi cdy thi cip, mdi ba dén bbn ngay.

Té bao duge phuc hdi v6i khoang 80% té bao két dinh v6i nhau trong qud trinh
didu tri bang TrypLE Express ba dén bdn ngay sau khi nudi cly thir chp, dugc chuyén
hoéa tam thoi bang Gol6, apoaequorin, trong moi truong Hanks (cat#14065-056, Life
technologies, Carlsbad, CA, USA)/20 mmol/L. HEPES (cat#15630-080, Life
technologies, Carlsbad, CA, USA) chat dém (pH 7,4) chira BSA 0,1% (cat#12604-013,
Life technologies, Carlsbad, CA, USA) va 0,1 pg/mL Tetracycline (cat#33031-64,
nacalai tesque, Kyoto, Japan), va sau do gieo trén dia 384 16 (cat#781090, Greiner bio-
on, Frickenhausen, Germany) trong 1500 té bao/30 pL/1d.

Coelentetrazin h (cat#S2011, Promega, Madison, WI, USA) duoc bd sung vao
dTa (10 pl/16) sao cho ndng d6 cudi cuing 1a 1 pmol/L trong ngay dau tién sau khi gieo,
va dé yén trong 4 gid hogc 1au hon trong nhiét d¢ trong phong sau khi ly tam.

(2)  Dibu ché hop chét thir nghiém

Hop chét thir nghiém dugc hoa tan trong DMSO dé c6 ndng @ cao hon 1000
lAn ndng d6 danh gid. Dung dich DMSO nay dugc pha loding vao moi truong (Hanks,
20 mmol/L. HEPES, BSA 0,1%) dé c6 ndng do cao glp 6 lAn ndéng do dénh gia.
Glutamat dugc pha lodng bang moi truong Hanks/20 mmol/L HEPES/BSA 0,1% dé c6
néng dd cao hon 6 lan ndng d6 ECso.

(3)  Danh gi4 hoat tinh diéu bién dj lap thé am thy thé mGlu2
Té bao biéu hién 6n dinh thu thé mGlu2 ngudi duge didu ché va nudi cdy. Tin

hiéu phat quang bang cach kich thich thu thé mGlu2 dugce phét hién bang FDSS7000
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(Hamamatsu Photonics). Dung dich chtra hgp chét dugc diéu ché & trén duge bd sung
vao tAm ma cac t& bao va chit nén phat quang duoc bd sung vao (10 pl/16). Sau 120
gifly bd sung, dung dich chira ECso Glutamat dugc bd sung vao (10 pl/16), va tin hiéu
phat quang dugc do trong 300 gidy sau khi bd sung vao (budc séng trung tdm: 465
nm) dé tinh RLU (tich hop). Hoat tinh diéu bién dj lap thé am thy thé mGlu2 cta hop
chét duoc tinh bing (100 - 100 x (RLU ciia mi hop chét va nong d6)/(RLU ctia nhém
DMSO)).

Hop chét theo sdng ché duoc danh gia véi th nghiém sinh hoc & trén, va tim
thiy hop chét c6 hoat tinh didu bién di lap thé am thu theé mGlu2. Hoat tinh diéu bién
di 14p thé Am thy thd mGlu2 (gi4 tri ICso (nmol/L)) cho mdi hop chét dugc thé hién

trong bang dudi day.

Vi du mGIluR2 NAM ICso (nM)
hoic ti 18 &re ché (%)
1 18
2 11
3 23
4 33
5 18
6 26
7 11
8 19
9 61
10 302
11 78
12 16
13 7.9
14 9.1
15 7.8
16 13
17 17
18 6.9
19 16

(4)  Danh gid hoat tinh diéu bién di 1ap thé am thy thé mGlu2 phu thude vao thoi
gian

Té bao biéu hién 6n dinh thu thé mGlu2 nguoi duogc dieu ché va nudi cay. Tin
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hiéu phat quang bing cach kich thich thu thé mGlu2 dugc do bing FDSS7000
(Hamamatsu Photonics). Dung dich chra hop chat thir nghiém dugc didu ché trong
muc (2) bén trén dugc thém vao dia trong d6 té bao va chét nén phat quang dugc bd
sung (10 ul/lé). Sau khi b sung 2, 15, 30, 60, va 120 phut, dung dich chtra ECgo
Glutamat duoc bd sung vao dé (10 nl/18), va tin hiéu phéat quang dwgc do trong 300
gidy sau khi bd sung (budc song trung tdm: 465 nm) dé tinh RLU (tich hop). Hoat tinh
didu bién di 1ap thé am thy thé mGlu2 cta hop chit & mi thdi diém b6 sung duge tinh
biing (100 - 100 x (RLU ctia mdi hop chét va ndng d9)/(RLU clia nhém DMSO)).
Thit nghiém 2: Thir nghi€m boi bat budc & chudt

Thude chéng trdm cam hién c6 vi du thudc chéng trdm cam ba vong va chét trc
ché tai hip thu serotonin dugc biét dén 1a rut ngén thoi gian bt dong & thir nghiém boi
bét budc & chudt. Hé thdng thir nghiém nay dugc sir dung dé danh gi4 hiéu qua gidng
nhu thudc chéng trdm cam chira hop chét theo sang ché dua trén thoi gian bét dong.

Chudt duc Wistar 7 tudn tudi duge dung trong thir nghiém boi bat bude & chudt.
Cu thé 1a, chudt duge cho vao bé chtra db déy 5,8L nudc may (nhiét do nudc 25 +
1°C), va sau do bét budc boi trong 15 phut (tap boi). Sau khi tap boi, chudt dugce lau
khd va cho lai chudng. Vao ngay sau bubi tap boi, thtt nghiém boi dugc thuc hién
trong 5 phut theo cach gidng nhu tép boi. Hanh vi boi clia mdi con chudt dugc ghi lai
béng may quay video ¢ canh bé. Sau khi thir nghiém boi, chudt duoc lau kh6 va cho
lai chudng. Hop chét thtr nghiém hozc d6i ching duong, imipramin, dugc tao huyén
phu trong dung dich metylxenluloza 0,5% dé dung duong miéng. Thubc thir hodc hop
chét thir nghiém duge st dung 15 phut sau khi két thic tdp boi va 2 git trude thi
nghiém boi. Imipramin duoc st dung 15 phut sau khi két thuc tap boi va 1 gid trude
thir nghiém boi. Sy b4t dong duoc x4c dinh 1a tinh trang ma chudt ndi ma khong di
dhuyén chan va co thé trong bé nudc, va thoi gian b4t dong tich lily trong sudt thir
nghiém boi 5 phut duge do lam thoi gian b4t dong ctia mdi con chudt. Phép thir t
Student va phép chon so sanh céc gid tri trung binh Dunnett dugc dung dé xur 1y s6 liéu.

Thir nghiém 3: Tang cuong hiéu quéa cta cong suat dai tan s y — dién vo ndo 4]
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chudt

Su thay dbi vé cong suét dai tAn s y trong biéu dd dién vo ndo dugc xem 1a chi
s6 vé hoat dong cua vo ndo, va chit dbi khang mGluR2, NAM, hodc chit dbi khang
thu thé NMDA (vi du Ketamin) dugc biét dén 1a ting cuong cdng sudt dai tan sb y.
Hop chét theo sang ché duoc danh gid, xem co thé hién cong sudt dai tn s vy ting
cuong hay khong.

Thtr nghiém dugc thir nhi€ém trong tdi str dung chudt duc Wistar, ma dugc céy
dién cuc do dién nédo dd. Hop chit duogc tao huyén phu trong dung dich
metylxenluloza 0,5% dé ding dugc miéng. Viée do dién ndo dd va phan tich tin sb
dwoc thue hién theo phuong phap mo ta trong Progress in Neuro-Psychopharmacology
& Biological Psychiatry 63 (2015) 6-13. Tén s6 dién ndo dd dugc phan tich trong
khodng tur 0,5 dén 80Hz, va dai tin s6 trong khoang 30 dén 80Hz duge xéc dinh la tan
s& y dé tinh gi4 tri cong sut. Sy thay ddi cong sudt duge do mdi gid cho dén 2 gid sau
khi st dung dudi dang chi sb cua gia tri trude khi st dung 1a 100%. Xét vé viée do
trung 1dp, sy thay ddi cong suit duge so sanh sb liéu st dung bién phap lap lai
ANOVA hai chidu, tiép d6 1a thir nghiém hau kiém Dunnett.

Thtr nghiém 4: DP4nh gia MBI va d9 thanh thai bAt hoat enzym d6i véi CYP3A4

Cytochrome P450 (sau ddy goi la CYP) la nhom enzym quan trong nhét lién
quan dén su ohuyén héa thude, va hau hét cac twong ta dugc dong hoc déu dua trén su
trc ché hoat dong CYP. CYP bao g61n nhidu loai phan tir. Dac biét 1a, CYP3A4 tham
gia nhidu nhit vao sy chuyén héa thudc trong phan ing oxy héa véi CYP, va chiém
phan 16n CYP tdn tai trong gan.

Sy tre ché CYP thudng duge chia lam hai loai bao gdm "tc ché thuan nghich"
va "e ché khong thuén nghich (rc ché dua trén co ché: MBI)". Dic biét 13, sy uc ché
CYP dua trén MBI duoc biét 1a c6 kha nang gay ra céc tac dung phu nghiém trong vi
du nhiém ddc gan cling nhu tuong tac thudc-thude (Curr Opin Drug Discov Devel.
2010 January, 13(1), 66-77, Therapeutics va Clinical Risk Management, 2005, 1(1), 3-
13).
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MBI va d6 thanh thai b4t hoat enzym d6i véi CYP3A4 duoc danh gid cho céc
hop chét vi du.

Téc dung we ché va loai tic ché ctia hop chét thir nghiém v6i CYP3A4 duge
danh gi4 bang cach st dung vi lap thé gan ngudi lam ngudn enzym va midazolam hodc
testosteron 1am chét nén ctia CYP3A4. Sau phan Umg trao ddi chét trong 30 phut &
37°C, chét chuyén héa cta chat nén CYP3A4 véi su c6 mit hodc khong c6 mit cua
hop cht thir nghiém (& 4 ndng d6) duge do bing LC-MS/MS, va ti 1¢ e ché duge tinh
tir ti 18 dién tich dinh. Gia tri ICso dugc tinh tir 16 néng do hop chét thir nghiém. Duoc
biét rang khi hop chét thir nghiém c6 tiém nang MBI, gia tri ICso bi ha thip bang cach
bét ddu phan (mg trao d6i chit sau khi nudi cdy tir trude v6i sy c6 mat cia NADPH
(ddng yéu tb). Tir @6, duge xac dinh c6 tiém nang MBI khi sy thay dbi gié tri ICso do
nudi cdy tir truée 1a nhidu hon hodc bing 2 lan (Xenobiotica, 2009, 39(2), 99-112).

Khi tiém ning MBI dugc xac dinh, Kinact (héng s6 ti 18 bét hoat 16n nhét) va Ki
(ndng do khit hoat tinh tao ra ti 1€ bét hoat duoc do bang mot nira Kinaet) dugce tinh bing
phuong phéap binh phuong nho nhét phi tuyén tinh. DO thanh thai bét hoat enzym dugc
tinh theo phuong phap mo ta trong Drug Metabolism va Disposition, 2011, 39(7),
1247-1254 (CLint = Kinae/K1 (ml/phtit/mmol) x ham lugng CYP (pmol/mg protein)).

MBI va do thanh thai bit hoat enzym dbi v6i CYP3A4 cho mdi hop chét ¢ vi

du duoc thé hién trong bang sau.

Vidu | CYP3A4 MBI DG thanh thai bét hoat enzym
(uL/phtt/mg protein)
1 N.D. 0
2 N.D. 0
3 N.D. 0
4 N.D. 0
5 N.D. 0
6 N.D. 0
! 4,5 2,146
8 2.2 0,601
9 N.D. 0
11 N.D. 0
12 2.2 0,159
13 N.D. 0
14 N.D. 0
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15 N.D. 0
16 N.D. 0
17 3,2 1,942
18 N.D. 0
19 N.D. 0

Kha ning tmg dung trong cong nghi€p

Nhur gidi thich bén trén, hop chat theo sang ché thé hién sy diéu bién di 1ap thé
am dbi véi thy thé hudng chuyén héa glutamat (mGlu) nhom II. Hop chét theo sang
ché, do do, hitu ich lam ché phim diéu tri va/hodc ngan ngira bénh c6 lién quan dén

thy thé huéng chuyén héa glutamat nhém phu 2 (mGluR2) va/hodc thu thé huéng

chuyén hoéa glutamat nhom phu 3 (mGluR3).
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YEU CAU BAO HQ

1. Hop chit c¢6 cong thire (1):

R1 R2

i
R3 /@ TO‘/‘\Q
R* X\‘\<N R®

'
o K

hodc mubi dugc dung ciia no,

trong d6 mdi R' va R? doc 14p 1a nguyén tir hydro, nguyén tir halogen, xyano,
C1.4 alkyl, hodc nhoém carbocyclyl no Cs-6, trong d6 mdi alkyl va nhém carbocyclyl no
nay 1a doc lap va co thé tuy y duoc thé bing 1 dén 5 phan tir thé gidng nhau hodc khac
nhau dugc chon tir nhém bao gbm nguyén t&r halogen, hydroxy, va Ci4 alkoxy, hodc

thay vao d6, R! va R? ¢6 thé ciing két hop v6i nguyén tir cacbon ma ching lién
két cung dé tao thanh nhom carbocyclyl no Cs-4, trong d6 nhom carbocyclyl no cé thé
tuy y dugc thé bang 1 dén 5 phan tir thé gidng nhau hodc khac nhau dugc chon tu
nhom bao gdm nguyén tir halogen, hydroxy, va Ci.4 alkoxy;

vong A 1a nhém carbocyclyl thom Ce.10, nhém di vong no ¢6 4 dén 10 canh,
hodc nhom di vong thom ¢6 5 dén 10 canh;

mdi R3 va R* doc 1ap 1a nguyén tir hydro, nguyén tit halogen, xyano, hydroxy,
C1 alkyl, C1.4 alkoxy, Ci4 alkylthio, C2.4 alkenyl, nhém di vong no c6 4 dn 6 canh,
hodc nhém di vong thom ¢6 5 dén 6 canh (trong d6 mdi alkyl, alkoxy, alkylthio, nhém
di vong no, va nhém di vong thom la doc 1ép va co thé thy y dugc thé bang 1 dén 5
nguyeén tir halogen gibng nhau hodc khac nhau), nhom carbocyclyl no Cs-¢, hodc Cs-6
xycloalkoxy, trong do mdi nhém carbocyclyl no va xycloalkoxy 1a doc lap va c6 thé

tuy y dugce thé b%mg 1 dén 5 ph?ln tir thé giéng nhau hodc khac nhau dugc chon tur
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nhém bao gdm nguyén tir halogen va Ci.4 alkyl;

mdi RS va RS doc 1ap 1a nguyén ti hydro, nguyén tir halogen, xyano, hydroxy,
C1.6 alkyl, Ci-6 alkoxy, Ci-6 alkylthio, nhém di vong no co 4 dén 6 canh (trong do mdi
alkyl, alkoxy, alkylthio, va nhém di vong no 1a doc 1ap va co thé thy y duoc thé bang 1
dén 5 phan tit thé giéng nhau hogc khac nhau dugc chon tir nhém bao gdbm nguyén tir
halogen, hydroxy, va Ci4 alkoxy tuy y dugc thé bang 1 dén 5 nguyén tir halogen gidng
nhau hodc khac nhau), Cs-¢ xycloalkoxy, nhom carbocyclyl no Cs-¢ (trong do moi
xycloalkoxy va nhom carbocyclyl no la doc 1ap va co thé thy y dugc thé bang 1 dén 5
phan tir thé gibng nhau hodc khac nhau dugc chon tir nhém bao gbébm nguyén tir
halogen, hydroxy, Ci.4 alkyl, va Ci.4 alkoxy tuy y dugc thé bang 1 dén 5 nguyén tur
halogen giéng nhau hodc khac nhau), NR®RY, -NR?-C(0)-R¢, -NR?-C(0)-OR®, -NR*-
C(O)-NRaRb, NR%-S0»-R®, -CHa-C(0)-NR*R?, -C(O)-RY, -C(0)-OR¢Y, hodc -C(O)-
NR®R®;

m3i R® va R® 1a doc 1ap va R hodc R® khi NR°R® tdn tai & dang sé nhiéu 12 doc
1ap, va ching 1a nguyén t& hydro, Ci4 alkyl (trong do mdi alkyl 1a doc 1ap va co thé
tuy y dugc thé bang 1 dén 5 phan ttr thé gidng nhau hodc khic nhau dugc chon tur
nhém bao gbm nguyén tt halogen, hydroxy, va Ci4 alkoxy), nhoém carbocyclyl no
C3-6, hodc nhom di vong no co 4 dén 6 canh, trong d6 mdi nhom carbocyclyl no va
nhom di vong no la doc 1ap va co thé tuy y dugc thé bang 1 dén 5 phan tit thé gidng
nhau hodc khac nhau duge chon tir nhém bao gdm nguyén tir halogen, hydroxy, Ci-4
alkyl, va Ci.4 alkoxy, hodc

thay vao d6, R? va R" ¢6 thé cung két hop v6i nguyén tlr nito ma ching lién két
cung dé tao thanh nhém di vong no chira nito ¢6 4 dén 6 canh, trong d6 nhom di vong
no chira nito ¢6 thé tly y duge thé bang 1 dén 5 phan ti thé gidng nhau hodc khac
nhau dugc chon tr nhém bao gbdm nguyén tir halogen, hydroxy, Ci-4 alkyl, va Ci4
alkoxy;

R¢, khi R® ddc 14p tdn tai & dang sb nhiéu, 1a Ci4 alkyl, nhém carbocyclyl no

C3-6, hodc nhom di vong no c6 4 dén 6 canh, trong do mdi alkyl, nhom carbocyclyl no,
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va nhém di vong no 1a ddc 14p va co thé ty y duge thé bang 1 dén 5 phén tir thé gidng
nhau hoic khac nhau dugc chon tir nhom bao gdm nguyén ttr halogen, hydroxy, va
Ci-4 alkoxy;

RY, khi RY doc 1ap ton tai & dang sb nhiéu, 1a nguyén tir hydro, Ci.4 alkyl, nhom
carbocyclyl no Cs-6, hodc nhém di vong no c6 4 dén 6 canh, trong d6 mdi alkyl, nhom
carbocyclyl no, va nhom di vong no 1a doc 1ép va co thé tuy y dugc thé bang 1 dén 5
phan t thé gibng nhau hodc khdc nhau dugc chon tir nhém bao gébm nguyén tir
halogen, hydroxy, va Ci4 alkoxy;

X 1a nguyén tt nito hodc -CR°®-; va

R¢ 1a nguyén tit hydro, nguyén tir halogen, xyano, Ci- alkyl, hodc Ci.¢ alkoxy,
trong d6 alkyl va alkoxy co thé tiy y duoc thé bang 1 dén 5 nguyén ti halogen gidng
nhau hodc khac nhau.

2. Hop chit theo diém 1, hodc mudi duge dung clia nd, trong d6 mdi R' va R? doc 1ap
1a nguyén tir hydro hodc Ci.4 alkyl, trong d6 alkyl c6 thé tiy y duge thé bang 1 dén 5
phan tir thé gibng nhau hogc khac nhau dugc chon tir nhom bao gdm nguyén ti
halogen, hydroxy, va Ci.4 alkoxy, hodc thay vao do, R! va R? két hop ciing v6i nguyén
tor cacbon ma chung li€n két cung dé tao thanh vong Xyclopropan hodc vong
xyclobutan.

3. Hop chit theo diém 1 ho#c 2, hodc mudi dugc dung cta no, trong do6 vong A 1a
benzen, naphtalen, pyridin, pyrimidin, pyrazin, thiophen, thiazol, isothiazol, oxazol,
isoxazol, quinolin, isoquinolin, benzothiophen, benzofuran, indolizin, imidazopyridin,
1,3-benzodioxol, chroman, 2,3-dihydrobenzofuran, 1,3-dihydroisobenzofuran, 2,3-
dihydro-1H-inden, hodc 2,3-dihydro-1H-inden-1-on.

4. Hop chat theo diém bt ky trong sb cac diém tir 1 dén 3, hodic mudi duoc dung cia
no, trong d6 mdi R® va R* doc lap la:

(1)  nguyén tt hydro,

(2)  nguyén ti halogen,

(3) xyano,
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(4)  hydroxy,

(5)  Cis alkyl tuy y duoc thé bang 1 dén 5 nguyén tir halogen gidng nhau hogc khac
nhau,

(6)  Ci4 alkoxy tuy y dugc thé bang 1 dén 5 nguyén tir halogen gidng nhau hogc
khac nhau,

(7)  Cs-6 xycloalkoxy, trong d6 xycloalkoxy ¢ thé thy y dugc thé bang 1 dén 5
phan tir thé gibng nhau hogc khac nhau dugc chon tir nhom bao gém Ci.4 alkyl va
nguyén ti halogen, hoédc

(8)  Ci4 alkylthio tuy y dugc thé bang 1 dén 5 nguyén t halogen gidng nhau hogc
khac nhau.

5. Hop chét theo diém bat ky trong sé cac didm tir 1 dén 4, hodc mudi duge dung cia
né, trong d6 mdi R® va R® doc 14p la:

(1)  nguyén tir hydro,

(2)  nguyén tir halogen,

(3) xyano,

(4)  hydroxy,

(5)  Ci4 alkyl, trong do alkyl co thé tuy y duoc thé bang 1 dén 5 phén tit thé gibng
nhau ho#c khic nhau dugc chon tir nhom bao gdm nguyén ti halogen, hydroxy, va

C1.4 alkoxy tuy y dugc thé bang 1 dén 5 nguyén ti halogen gidng nhau hodc khac nhau,
(6)  Ci4 alkoxy, trong d6 alkoxy co thé tuy y duoc thé bing 1 dén 5 phan tir thé
gibng nhau hodc khac nhau dugc chon tir nhém bao gbdm nguyén tt halogen, hydroxy,
va Ci.4 alkoxy tuy y duoc thé bang 1 dén 5 nguyén tir halogen gidng nhau hodc khac
nhau,

(7)  nhom di vong no c6 4 dén 6 canh, trong d6 nhom di vong no ¢ thé tuy y dugc
thé bang 1 dén 5 phan tir thé giéng nhau hogc khéc nhau duge chon tir nhém bao gdm
nguyén tir halogen, hydroxy, va Ci.4 alkoxy tuy y dugc thé bang 1 dén 5 nguyén tu
halogen giéng nhau hogc khac nhau, hodc

(8) -NR'R®, -NR-C(O)-R¢, -NR!-C(0)-OR¢, -NR-C(0)-NR'R®, -NR*-80>-R", -
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CH,-C(O)-NRRP, -C(0)-RY, -C(0)-ORY, hozc -C(0)-NR?R".

6. Hop chét theo diém bat ky trong sé cac diém tir 1 dén 5, hoac mudi dugc dung cta
né, trong d6 mdi R* va R® 1a ddc 1ap va mdi R? hodc R® khi NRR® tdn tai & dang sb
nhiéu 1a doc lap, va chang 1a nguyén tir hydro hodc Ci.4 alkyl, trong d6 mdi alkyl 1a
doc 1ap va co thé ty y dugc thé bang 1 dén 5 phin tir thé giéng nhau hodc khac nhau
duoc chon tr nhém bao gbm nguyén tir halogen, hydroxy, va Ci4 alkoxy, hodc thay
vao d6, R? va RP két hop cling véi nguyén tir nito ma ching lién két cing dé tao thanh
nhém di vong no chura nito ¢6 4 dén 6 canh, trong d6 nhom di vong no chira nito ¢6
thé tuy v duoc thé bing 1 dén 5 phan tir thé giéng nhau hogc khac nhau dugc chon tir
nhém bao gdm nguyén tir halogen, hydroxy, Ci4 alkyl, va Ci4 alkoxy.

7. Hop chét theo didm bét ky trong sd céac diém tir 1 dén 6, hosic mudi duge dung cua
no, trong doé R®, khi mdi R® 1a doc 1ap tdn tai & dang s6 nhiéu, 13 Ci.4 alkyl ho#ic nhom
carbocyclyl no Cs-s, trong do mdi alkyl va nhém carbocyclyl no nay 1a doc 1ép va co
thé tiy ¥ duge thé bang 1 dén 5 phan tit thé giéng nhau hodc khac nhau duoc chon tir
nhom bao gdm nguyén tir halogen, hydroxy, va Ci.4 alkoxy.

8. Hop chét theo diém bét ky trong sb cac diém tir 1 dén 7, hodc mubi duoc dung clia
né, trong d6 RY, khi mobi RY 14 doc 1ap tdn tai & dang s6 nhiéu, 1a:

(1)  nguyén tr hydro,

(2)  Ci4 alkyl, trong d6 alkyl cé thé tuy y duoc thé bang 1 dén 5 phan tir thé gidng
nhau hodc khac nhau dugc chon tir nhom bao gbm nguyén tt halogen, hydroxy, va
C1-4 alkoxy, hodc

(3)  nhom carbocyclyl no Cs-g, trong d6 nhém carbocyclyl no ¢6 thé tuy y duoc thé
bang 1 dén 5 phan tir thé giéng nhau hodc khac nhau dwgc chon tir nhém bao gbm
nguyén tt halogen, hydroxy, va Ci.4 alkoxy.

9. Hop chit theo diém bt ky trong sé cac didm tir 1 dén 8, hoic mudi duoc dung cia
no, trong do6 R® la:

(1)  nguyén t hydro,

(2)  nguyén tr halogen, hoac
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(3)  Cigalkyl tuy y dugc thé bang 1 dén 5 nguyén tir halogen gidng nhau hozc khac
nhau.

10. Hop chit theo diém bat ky trong s cac diém tir 1, 3 dén 9, hoic mudi dwgc dung
ctia né, trong d6 mdéi R! va R? doc 1ap 1a nguyén tir hydro, metyl, etyl, isopropyl,
xyclopropyl, metoxymetyl, hydroxymetyl, diflometyl, hodc triflometyl, hodc thay vao
d6, R! va R2 két hgp ciing véi nguyén tir cacbon ma ching lién két cling dé tao thanh
vong xyclopropan hodc vong xyclobutan.

11. Hop chét theo diém bét ky trong sé céc diém tir 1 dén 10, hodc mudi dugc dung
cia n6, trong d6 vong A la benzen, thiophen, pyridin, quinolin, hodc 1,3-benzodioxol.
12. Hop chét theo diém bt ky trong sé cac diém tir 1 dén 11, hodc mudi dugce dung
ctia n6, trong d6 mdi R3 va R* doc 1ap la:

(1)  nguyén tir hydro,

(2)  nguyén tir halogen,

(3) xyano,

(4)  Cigalkyl tuy y dugc thé bang 1 dén 5 nguyén tir halogen gidng nhau hodc khac
nhau, hoac

(5)  Ci4 alkoxy tuy y dugc thé bang 1 dén 5 nguyén t halogen gidng nhau hogc
khac nhau.

13. Hop chét theo diém bét ky trong sb cac diém tir 1 dén 12, hodc mudi dugc dung
ciia n6, trong d6 R, khi mdi R° 1a doc lap tdn tai & dang sd nhiéu, 1a Ci4 alkyl tiy y
dwoc thé bang 1 dén 5 nguyén tir halogen gidng nhau hogc khac nhau.

14. Hop chét theo diém bét ky trong sb cic diém tir 1 dén 13, hodc mudi dugc dung
clia no, trong d6 RY, khi mdi RY 1a doc 1ap ton tai & dang s6 nhiéu, 12 nguyén tt hydro
hodc Ci.4 alkyl tuy y duoc thé bang 1 dén 5 nguyén tir halogen gidng nhau hogc khac
nhau.

15. Hop chit theo diém bit ky trong sb cac diém tir 1 dén 14, hodc mudi dugc dung
clia no, trong d6 mdi R3 va R doc 1ap la:

(1)  nguyén tir hydro,
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(2)  nguyén tr halogen,

(3) xyano,

(4)  hydroxy,

(5)  Ci4 alkyl, trong d6 alkyl c6 thé tuy ¥ dugc thé bing 1 dén 5 phan tir thé gidng
nhau hodc khac nhau duge chon tir nhém bao gdm nguyén tir halogen, hydroxy, va

Ci.4 alkoxy tuy y duoc thé bang 1 dén 5 nguyén ti halogen gidng nhau hodc khac nhau,
(6)  Ci4 alkoxy, trong d6 alkoxy co thé tuy y duoc thé bang 1 dén 5 phan tir thé
gibng nhau hodc khac nhau duge chon tir nhém bao gdm nguyén tir halogen, hydroxy,
va Ci.4 alkoxy tuy y dugc thé bang 1 dén 5 nguyén tir halogen gidng nhau hodc khéc
nhau,

(7)  nhoém di vong no ¢6 4 dén 6 canh, trong d6 nhém di vong no co thé tuy y dugc
thé bang 1 dén 5 phan ttr thé gibng nhau hodc khic nhau dugc chon tir nhom bao gdbm
nguyén tir halogen, hydroxy, va Ci.4 alkoxy tuy y duoc thé bang 1 dén 5 nguyén tu
halogen giéng nhau hogc khac nhau, hodc

(8) -NRR’.

16. Hop chit theo diém bat ky trong sé cac diém tir 1 dén 15, hodic mudi duge dung
clia no, trong d6 mdi R va R 1a doc lap va mdi R? hodc RP khi NR*R? ton tai & dang
sé nhidu 1a doc 1ap, va chung 1a nguyén t hydro hodc Ci4 alkyl, trong d6 alkyl c6 thé
tuy y dugc thé bang 1 dén 3 phén ti thé gibng nhau hodc khac nhau dugc chon tur
nhom bao gdm nguyén tir halogen, hydroxy, va Ci-4 alkoxy.

17. Hop chat theo diém bét ky trong s cac didm tir 1 dén 16, hoic mudi duge dung
cta no, trong dé R® 1a:

(1)  nguyén tt hydro,

(2)  nguyén ttr flo, hodc

(3)  Cigalkyl tuy y duogc thé bang 1 dén 5 nguyén tir halogen gidng nhau hogc khac
nhau.

18. Hop chét theo diém 1, hoic mudi dugc dung ctia nd, trong d6 R! [a metyl;

R? 1a nguyén tt hydro;
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gbc 6,7-dihydropyrazolo[1,5-a]pyrazin-4(5H)-on ¢co6 cAu tao hinh S & vi trf thir

7;

vong A 1a benzen,;

mdi R3 va R* doc 1ap 14 nguyén ti hydro, flo, clo, diflometyl, triflometyl, hodc
diflometoxy;

mdi R’ va RS ddc lap 1a nguyén ti hydro hodc -NHa; va

X 1a nguyén t nito hodc -CH-.
19. Hop chit theo diém 1, hodc mudi duge dung clia nd, duge chon tir cac hop chét
sau:
(7S)-3-(imidazo[1,2—a]pyridin-6-y1)-7-mety1—5-[4-(triﬂomety1)phenyl]—6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(78)-3-(imidazo[1 ,2-a]pyrazin-6-yl)-7-metyl-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo [1,5-a]pyrazin-4(5H)-on;
(7S)-3-(imidazo[1,2-a]pyridin-6-yl)—7-mety1-5-[3-clo-4-ﬂ0pheny1]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)—5-[4-(diﬂometyl)phenyl]-3-(imidazo[l,2—a]pyridin—6-y1)-7-metyl-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-S-(4-clo-3-ﬂophenyl)-3-(imidazo[1,2-a]pyridin—6-y1)-7-metyl-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-5-(4-clophenyl)-3-(imidazo[ 1 ,2-a]pyridin-6-yl)-7-metyl-6,7-dihydropyrazolo[ 1,5-
a|pyrazin-4(5H)-on;
(7S)-5-[4-(diﬂometoxy)pheny1]-3-(imidazo[l,2-a]pyridin-6-y1)-7-mety1—6,7-
dihydropyrazolo[1,5-a]pyrazin-4(SH)-on; va
(7S)-3-(3-amin0imidazo[1,2-a]pyridin-6-yl)-7-metyl—S-[4-(triﬂomety1)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(SH)-on.
20. Hop chét theo diém 1, hoic mudi duge dung cua nd, duge chon tir cac hop chét
sau:

(7S)-3-(3-floimidazo[ 1 2-a]pyridin-6-yl)-7-metyl-5-[4-(triflometyl)phenyl]-6,7-
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dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)—7-mety1-3-(3-mety1imidazo[1,2-a]pyridin—6-yl)-5-[4-(triﬂometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(SH)-on;
(7S)-3—(3-etylimidazo[1,2—a]pyridin-6-yl)—7-mety1—5-[4-(triﬂ0metyl)phenyl]-6,7—
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on; va
(7S)-7-mety1-3-(3-propylimidazo[l,2—a]pyridin-6-y1)-5-[4-(triﬂomety1)pheny1]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(SH)-on.

21. Hop chét theo diém 1, hoic mudi duoc dung cta nd, dugc chon tr cdc hop chét
sau:

(7S)-3-(imidazo[1,2-a]pyridin-6-yl)-7-metyl-5-[4-(triﬂometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;
(7S)-3-(imidazo[1,2-a]pyridin-6-y1)-7-metyl-5-[3-clo-4-flophenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on;

(7S)-3-(3-floimidazo[1 ,2-a]pyridin-6-yl)-7-metyl-5-[4-(triflometyl)phenyl]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on; va

(7S)-7 -mety1—3-(3—metylimidazo[1,2-a]pyridin—6-yl)-5-[4-(triﬂometyl)pheny1]-6,7-
dihydropyrazolo[1,5-a]pyrazin-4(5H)-on.

22. Dugc phdm chira hop chét theo diém bt ky trong sé cac diém tir 1 dén 21, hodc
mudi duge dung ctia né lam thanh phén hoat tinh.

23. Dugc pham chira (1) hop chit theo diém bat ky trong sd cic diém tir 1 dén 21,
hoic mudi duoc dung cua nd, va (2) mot hodc nhiéu thudc duoc chon tur chét diéu tri
rdi loan trdm cam chinh, r6i loan trdm cam, rdi loan ludng cuc va lién quan, r6i loan lo
au, rdi loan cang thing sau chin thuong, rbi loan 4m anh cudng ché, réi loan cing
théing cp tinh, bénh tAm thin phén liét, réi loan phd t ky, bénh Alzheimer, suy gidm
nhan thtrc, bénh sa sut tri tug, 1€ thude thubc, béo phi, co giat, run, dau, hodc roi loan
gifc ng.

24. Phuong phap diéu ché hop chét co cong thic (1a):
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hozic mudi dugce dung ctia nd,

trong d6 mdi R? va R* doc 1ap 1a nguyén tir hydro, nguyén tir halogen, Ci alkyl,
hoic Ci.4 alkoxy, trong d6 mdi alkyl va alkoxy la doc lap va co thé tuy y duoc thé
bing 1 dén 5 nguyén tt halogen gidng nhau hozc khac nhau;

mdi RS va R® doc 14p 1a nguyén t& hydro, nguyén tir halogen, Ci. alkyl, hodc -
NHa; va

X 1a nguyén t nito hodc -CH-,

trong d6 phuong phap nay bao gdm cac budc sau:

(budc A1)  phan tmg hop chét c6 cong thire (4a):

N
o’ OH

(4a)

b

trong d6 PG 1a nhom bao vé vi du nhom tert-butoxycacbonyl va nhom
benzyloxycacbonyl,

va hop chét c6 cong thic (3):

R’0,C
(3)

9

trong d6 R7 1a metyl hodc etyl,

trong diéu kién Mitsunobu dé tao ra hop chét c6 cong thire (6a):
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trong d6 PG va R’ 14 nhu dugc dinh nghia trong diém nay;

(buéc A2)  déng vong hop chét c6 cong thirc (6a) voi sy c6 mit cua axit hodc bazo

dé tao hop chét co cong thirc (7a):

oy
HN\n/'Q)

0
(7a) .

(budc A3)  ghép doi1 hop chét ¢ cong thic (7a) va hop chét c6 cong thuc (8a):

X1

R3 Ls (8a)

>

trong d6 R3 va R* nhu duge dinh nghia trong diém nay, va X' 1a ibt, brom, hodc

clo,
v6i su c6 mat cua chit xdc tac kim loai chuyén hoa dé tao hop chét ¢6 cong thire (9a):

3
R R4 (9a)

trong d6 R3 va R* nhu dugc dinh nghia trong diém nay;

(buéc A4)  phan Gng hop chét c6 cong thirc (92) v6i sy ¢6 mat clia chét halogen hoa
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d& tao hop chét c6 cong thuc (15a):

R (15a)

trong d6 R3, R*, va X! nhu duge dinh nghia trong diém nay; va

(buéc AS)  ghép doi hop chét c6 cong thirc (15a) va hop chét c6 cong thuc (16):
RA

M
N R6
(16)

9

hodc mubi ctia nd,

trong d6 R, R®, va X nhu dugc dinh nghia trong diém nay, va R? 1a boronic
axit hodc este cta boronic axit,
véi su ¢6 mét cua chit xtic tic kim loai chuyén héa dé tao hop chét c6 cong thirc (1a)
hoac mudi duge dung cta no.

25. Phuong phép didu ché hop chit c6 cong thuc (1a):

hodc mudi duge dung cta nd,
trong d6 mdi R® va R* doc 1ap 1a nguyén i hydro, nguyén tir halogen, Ci-6 alkyl,

hoic Ci-4 alkoxy, trong do mdi alkyl va alkoxy 1a doc 14p va co thé tuy y dugc thé
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bang 1 dén 5 nguyén ti halogen gidng nhau hoic khac nhau;

mdi RS va R doc 1ap 1 nguyén tir hydro, nguyén tir halogen, Ci.¢ alkyl, hogc -
NHp; va

X 1a nguyén t nito hodc -CH-,

trong d6 phuong phdp nay bao gdm cic bude sau:

(buéc B1)  ghép doi hop chat c6 cong thirc (8a):

X1
R3
R4
(3a)
trong d6 R? va R* nhu dugc dinh nghia trong diém nay, va X' 13 i6t, brom, hodc
clo,

v6i hop chit co cong thire (12a):

HZN\)\OH

(12a)

hodc muodi cua no,

véi su 6 mdt cua chét xuc tac kim loai chuyén hoa dé tao hop chit c6 cong thirc (13a):

N
OH

R3
R4
(13a)
hodc mubi ctia no,
trong d6 R? va R* nhu dugc dinh nghia trong diém nay;
(budc B2)  phan tmg hop chét co cong thirc (13a), hodc mudi ctia no, va hop chét c6

cong thuce (22):
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HN-N

R70,C
(22)

X1

hodc mudi cia no,

trong d6 X! 12 nhu duogc dinh nghia trong diém nay, va R” 12 metyl hodc etyl,

trong diéu kién Mitsunobu dé tao ra hop chét c6 cong thirc (23a):

\/\N‘N\
3 7 =
(23a)

hodc mudi cia no,
trong d6 R3, R4, R7, va X' nhu duoc dinh nghia trong diém nay;
(buéc B3)  thdy phén hop chét c6 cong thirc (23a), hodc mudi ctia no, voi sw ¢ mit

ciia axit hodc bazo dé tao hop chét c6 cong thitc (24a):

\/\N'N\
3 S
R Ré HO,C X1
(24a)

hodc muoi cia no,
trong d6 R3, R%, va X! nhu duoc dinh nghia trong diém nay;
(budc B4)  dong vong hop chat c6 cong thire (24a), hodc muodi clia no, voi sy c6 mat

ctia axit hodc bazo dé tao hop chét co cong thue (15a):
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R4 (1 53)

trong d6 R?, R, va X! nhu dugc dinh nghia trong diém nay; va
(budc BS)  ghép ddi hop chit c6 cong thire (15a) va hop chét c6 cong thire (16):
RA

X%\\N R5
'
N RS

(16)

hodc mudi cta no,

trong d6 R3, R, va X nhu dugc dinh nghia trong diém nay, va RA 1a boronic
axit ho#c este cua boronic axit,
voi sy ¢d mét cla chét xuc tac kim loai chuyén héa dé tao hop chét c6 cong thire (1a),
hodc mudi duge dung ciia no;

trong d6 budc B3 va budc B4 co thé dugc thay thé bang mot budc duy nhét
trong budc B6 dudi déy:
(buéc B6)  dong vong hop chét c6 cong thirc (23a), hodc mubi ctia né, véi sy c6 mat

clia axit hoic bazo dé tao hop chit c6 cong thirc (15a).
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[Fig. 1]
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[Fig. 2]
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[Fig. 3]
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