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trong do:

R! 1a heteroaryl khong duoc thé hodc dugc thé bﬁng metyl, etyl, halo hoac =O; va

R? 1a H, metyl hoac etyl;

va mudi cta né 1a chit Grc ché KMO va c6 thé hitu ich trong diéu trj cac rdi loan khac nhau,
vi du viém tuy cép, bénh than mén tinh, bénh than cip tinh, cac bénh khac lién quan dén
hoi chimg dap tmg viém toan than (SIRS), bénh Huntington, bénh Alzheimer, bénh thoai
hoa tiéu ndo, bénh Parkinson, ching sa sut tri ‘tu¢ phue tap lién quan dén AIDS, nhiém
HIV, bénh xo cing teo co mot bén (ALS), trdm cam, tam than phén liét, nhiém trung
huyet soc tim mach, chan thuong ning, ton thuong ph01 cap tinh, hoi ching suy ho hap
cap, viém tii mat cAp tinh, bong ning, viém phoi, phau thuat tong quat, thiéu mau cuc bo,
bénh gan cap tinh nghiém trong, bénh ndo gan cap tinh nghiém trong hodc suy than cp.
Sang ché ciing dé cap dén duoc pham chira hop chat nay.
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Linh vuc k¥ thuit dwoc dé cap

Séang ché d& cap dén hop chét 5-clobenzo[d]isoxazol, dugc pham chira
hop chét 5-clobenzo[d]isoxazol ding dé diéu tri c4c tinh trang bénh 1y hodc céc
161 loan khéc nhau nhu viém tuy cép va céc tinh trang bénh 1y hoic céc rdi loan

khac c6 trung gian 14 KMO.
Tinh trang k§ thuit ciia sang ché

Kynurenin monooxygenaza (KMO) 12 monooxygenaza phu thudc flavin
adenin dinucleotit (FAD) nim trén mang ti thé ngoai. KMO dugc biét dén 1a dé
- oxy hoa L-Kynurenin (KYN) thanh 3-hydroxykynurenin (3HK) nhu 1a mot phén
cta con duong chinh trong qua trinh di hoa tryptophan. Sau 46, 3HK duoc
chuyén héa thanh axit 3-hydroxyanthranilic va axit quinolinic béi kynureninaza

(KYNU) va 3-hydroxyanthranilat 3,4-dioxygenaza (3-HAAO).

KMO biéu hién cao trong mé bao gdm gan, nhau thai, than [Alberati-
Giani, FEBS Lett. 410:407-412(1997)], t& bao ndi md va monoxyt va & mire

thip hon trong tiéu than kinh dém va dai thuc bao trong nio.

Mtc ting 3HK va axit quinolinic va mic giam axit kynurenic (KYNA),
ma dugc hinh thanh tir kynurenin theo mét con dudng thay thé, c6 lién quan dén
nhiéu bénh bao gdm bénh Huntington, bénh Parkinson, bénh Alzheimer, xo
ctimg teo co cdt bén (ALS) [Amaral, Outeiro et Al. Journal ofmolecular
Medicine 2013: 91(6): 705-713] va viém tuy cap [Mole, McFerran et al. British
Journal of Surgery 2008: 95: 855-867]. Trong CNS 3-HK va axit quinolinic d&
cho thiy 1a gay doc than kinh va KYNA c6 tac dung bao vé than kinh. Do d6, su
trc ché hoat tinh oxy héa KMO dugc mong doi 13 tao ra mirc giam 3-HK va axit
quinolinic va mirc ting KYNA va cho thdy tic dung tiém ning d6i véi cc bénh

nay.
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C6 nhidu bang chung c6 thiy su trao dbi chét tryptophan ciing thay dbi
vé6i nhiu xéc 14p bénh mén tinh. Vi dy, mirc kynurenin ting c6 lién quan dén su
phat trién cia sepsis tiép theo 14 trauma [Pellegrin, 2005, Logters, 2009], trong
khi mirc ting cta ca Kynurenin va 3-HK lién quan dén su phat trién cia tinh
trang suy nhugc co quan trong viém tuy cAp [Mole, McFerran et al. British
Journal of Surgery 2008: 95: 855-867]. Su rbi loan cta su trao dbi chat
tryptophan dugc gay ra mot phan boi sy cam g cua indolamin 2,3
dioxygenaza (IDO, enzym ma chuyén héa tryptophan thanh N-formyl
Kynurenin) nhu la mot phan ctia dong viém, nhung su phat trién cta tinh trang
rdi loan co quan xuét hién phu thudc vao sy chuyén héa xudi dong [Mole,

McFerran et al. British Journal of Surgery 2008: 95: 855-867].

Viém tuy cép (AP) .géy ra do tén thuong cuc bd dén co quan nay do céc
yéu t6 nhu udng rugu qua mic hoic séi mat. Pau bung phat sinh la cuc ky trdm
trong, va bénh nhén luén phai c6 mit & khoa cAp ctru ngay sau khi khéi phét con
dau, véi viéc tang huyét thanh amylaza dugc st dung nhu mdt bién phap chén
doan. Trong da sb cac trudng hop, bénh nay tu gidi han, va con dau dugc xir ly
trong vong 24 dén 36 gid. Tuy nhién, dbi véi 20-30% bénh nhén con lai, dap
g viém toan than xay ra, dan dén sy tién trién nhanh dén tinh trang rbi loan
chtte ning ctia nhidu co quan (MOD). Piéu nay dan dén viéc phai & lai 1au hon
trong phong chim sé¢ dic biét (ICU), trung binh 17 ngay, véi ty 1€ tir vong trén
30%. Mac du chua dap tng dugce nhu céu chira bénh cao va mirc d6 nghiém
trong ctia bénh, nhung khong c6 sin bién phép diéu tri hiéu qua ndo, véi tidu

chuan chim séc hién tai dugc ho trg hoan toan.

Cong bd don qubc t& s6 W02013016488, W02011091153,
W02010017132, W0O2010017179, W02010011302, WO2008022286 va
W02008022281 mb ta chét trc ch8 KMO nhim dén céc rbi loan hoic cac bénh
thodi hoa than kinh. Bang sang ché Chau Au s6 EP1475385, EP1424333 md ta
chét trc ch8 KMO nhim dén c4c tinh trang viém va thoai héa. C6 nhu cau vé
chét trc ché KMO dung dé didu trj cac tinh trang bénh ly hodc cac r6i loan khéc
nhau c6 trung gian 1a KMO nhu viém tuy cAp va cac tinh trang bénh ly khac c6

lién quan dén hoi chiing dap tng viém toan than (SIRS). Cong bb don québc té sd
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WO02015091647 bdc 16 din xuit 5-clobenzo[d]oxazol-2(3H)-on 1am chét e ché
KMO.

Gid day, nhém cac hop chat ma 1a chit tc ché KMO da dugc phét hién ra.
Chét trc ché KMO c6 thé hitu ich trong diéu tri cac tinh trang bénh 1y hoic cac
r6i loan khac nhau nhu, vi du, viém tuy cép va céc tinh trang bénh ly cép tinh co

lién quan dén hoi chimg dap tmg viém toan than (SIRS).
Ban chit ky thuit ciia sang ché

Sang ché d& cap dén hop chit c6 cong thire (I):

trong dé R’ vaR? 14 nhu duoc dinh nghia dudi day;
hodc mudi cua né.

Céc hop chét nhat dinh dugc thé hién 1a chit e ché KMO. Hop chét ma
trc ché KMO ¢6 thé hitu ich trong diéu tri cac rdi loan khac nhau, vi du viém tuy
cép, bénh than man tinh, bénh than cép tinh, cic bénh khéc lién quan dén hoi
chiimg dap ng viém toan than (SIRS), bénh Huntington, bénh Alzheimer, bénh
tho4i hoa tiéu ndo, bénh Parkinson, chung sa sut tri tué€ phuc tap lién quan dén
AIDS, nhiém HIV, bénh xo cimg teo co mot bén (ALS), trAm cam, tdm than
phén liét, nhiém tring huyét, sbc tim mach, chén thuong nang, ton thuong phéi
cép tinh, hoi ching suy ho hép cép, viém tui mat cép tinh, bong nang, viém
phéi, ph?lu thuat téng quat, bénh thiéu mau cuc bd, bénh gan cép tinh nghiém

trong, bénh ndo gan cAp tinh nghiém trong hoic suy than cp.

Theo d6, sang ché con mé ta phuong phap diéu tri tinh trang bénh hosc
r6i loan c6 trung gian 1a KMO, phuong phép nay bao gdm viéc cho bénh nhan
can diéu tri ding hop chét c6 cong thirc (I) hodc mubi duoc dung ctia nd véi

luong hiru hiéu diéu tri.
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Sang ché con dé cap dén duogc phim chura hop chit ¢6 cong thic (I) hodc

muo6i dugc dung cua no va ta dugc duge dung voi luong hitru hiu diéu tri.

Séang ché con @& cép dén hop chét co cong thire (I) hodc mubi duge dung

cuia nd dé dung trong diéu tri.

Sang ché con mo ta viéc su dung hop chat c¢6 cong thuce (I) hoac mudi
dugc dung cta noé trong san xuat thuoc dé diéu tri r61 loan hodc tinh trang bénh

c6 trung gian la KMO.
MG ta chi tiét sang ché

Theo phuong 4n thi nhit, sang ché dé cap dén hop chét c6 cong thie (I):

R 0 o)

Y .

R? N
Cl
OH
0]

@
trong do:

R! 12 heteroaryl khong duoc thé hoic heteroaryl duoc thé bing metyl, etyl, halo
hoac =0; va

R? 13 H, metyl hoic etyl.

hodc mubi ctia né.

Theo mét phuong 4n, R’ 14 heteroaryl c6 5 canh chita mét nguyén tir nito
hodc mot nguyén tir oxy va chira thém mot nguyén tir nito, hodc heteroaryl c6 6
canh chtra mét, hai hoac ba nguyén t nito, trong dé heteroaryl néi trén la khong
duoc thé hoac duogc thé bé“mg metyl, etyl, halo hoac =O.

Theo mot phuong an, R! duoc chon tir nhém bao gém oxazolyl,
pyrazolyl, pyridyl, pyridazinyl, va pyrimidinyl; trong d6 oxazolyl, pyrazolyl,
pyridyl, pyridazinyl, va pyrimidinyl c6 thé 1a khéng duogc thé hodc duoc thé
bing metyl, etyl, halo hoic =O.
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Theo mét phuong 4n, R' duoc chon tlir nhém bao g6m oxazolyl khéng
duoc thé, va pyridyl, pyridazinyl, va pyrimidinyl; trong d6 pyridyl, pyridazinyl,
va pyrimidinyl co6 thé 1a khong dugc thé hodc dugc thé béng metyl, halo hodc
=0.

Theo mot phuong an, R! duoc chon tir nhém bao gém oxazolyl khéng
duoc thé, pyridyl, pyridazinyl, va pyrimidinyl; trong d6 pyridyl va pyrimidinyl
c6 thé 12 khéng duoc thé hoic dugc thé bang metyl, halo hoic =O va pyridazinyl
c6 thé 12 khong duoc thé hoic duoc thé bang metyl hoic =O.

Theo mét phuong 4n, R' duoc chon tir nhém bao gdm oxazolyl, pyridyl,
pyridazinyl, va pyrimidinyl; trong d6 oxazolyl, pyridyl pyridazinyl va
pyrimidinyl cé thé 1a khéng dugc thé hoic duoc thé bﬁng metyl, halo hoac =O.

Theo mét phuong 4n, R' duoc chon tir nhém bao gdm 2-oxazolyl, 3-
oxazolyl, 3, pyrazolyl, 2-pyridyl, 3-pyridazinyl, va 2-pyrimidinyl; trong d6 2-
oxazolyl, 3-oxazolyl, 2-pyridyl, 3-pyridazinyl, va 2-pyrimidinyl co thé 1a khéng
dugc thé hodc duoc thé bing metyl, halo hoic =0, va 3-pyrazolyl c6 thé 1a
khéng dugc thé hodc duoc thé bang etyl.

Theo mot phuong én, R! duoc chon tir nhém bao gém 2-oxazolyl, 3-
pyrazolyl, 2-pyridyl, 3-pyridazinyl, va 2-pyrimidinyl; trong d6 2-oxazolyl, 2-
pyridyl, 3-pyridazinyl, va 2-pyrimidinyl cé thé 12 khéng duoc thé hodc duoc thé
bang metyl, halo hoic =O.

Theo mot phuong 4n, R! duoc chon tir nhém bao gém 2-oxazolyl, 5-
oxazolyl, 3-pyrazolyl, 2-pyridyl, 3-pyridazinyl, va 2-pyrimidinyl; trong 46 2-
oxazolyl c6 thé 12 khéng duoc thé hoic duoc thé bang metyl hoic etyl, 5-
oxazolyl ¢6 thé 1 khong duoc thé hoic duoc thé bang etyl, 3-pyrazolyl co thé 1a
khong dugc thé hodc duoc thé bang etyl, 2-pyridyl 6 thé 12 khéng duoc thé
hoac duoc thé béng metyl, etyl, halo hoac =0, 3-pyridazinyl c6 thé 1a khéng
duoc thé hodc duoc thé bang metyl, va 2-pyrimidinyl c6 thé 1a khéng dugc thé
hoic duogc thé bang metyl hoic halo.

Theo mét phuong 4n, R' duogc chon tir nhém bao gbm 2-oxazolyl, 2-

pyridyl, 3-pyridazinyl, va 2-pyrimidinyl; trong do6 2-pyridyl c6 thé 1a khong

-6-
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duoc thé hodc duoc thé béng metyl, halo hodac =0 va 3-pyridazinyl co thé 1a
khéng duoc thé hoic duoc thé bing metyl.

Theo mét phuong 4n, R' dugc chon tir nhém bao gbm 2-oxazolyl, 2-
pyridyl, 3-pyridazinyl, va 2-pyrimidinyl; trong d6 2-pyridyl c6 thé 1a khong
duoc thé hodc duge thé béng metyl, hoac halo va 3-pyridazinyl c6 thé 1a khong
duoc thé hoac duogc thé béng metyl.

Theo mot phuong an, R! duoc chon tir nhém bao gém 2-oxazolyl, 2-
pyridyl, 3-pyridazinyl, va 2-pyrimidinyl; trong d6 2-pyridyl c6 thé 1a khong
dugc thé hoac dugc thé bang metyl, clo hoic flo va 3-pyridazinyl c6 thé 1a
khéng duoc thé hoic duoc thé bang metyl.

Theo mot phuong én, R! duoc chon tir nhém bao gém 2-oxazolyl, 2-
pyridyl, 5-metyl-2-pyridyl, 5-clo-2-pyridyl, 5-flo-2-pyridyl, 3-pyridazinyl, 6-
metyl-3-pyridazinyl 5-etyl-2-pyridyl, 6-etyl-2-pyridyl, 5-clo-2-pyrimidinyl, 5-
metyl-2-pyrimidinyl, 2-metyl-1,3-oxazol-5-yl, 4-etyl-1,3-oxazol-2-yl, 1-etyl-1H-
pyrazol-3-yl, 5-clo-2-pyrimidinyl va 2-pyrimidinyl.

Theo mot phuong an, R! duoc chon tir nhém bao gém 2-oxazolyl, 2-
pyridyl, 5-metyl-2-pyridyl, 5-clo-2-pyridyl, 5-flo-2-pyridyl, 3-pyridazinyl, 6-
metyl-3-pyridazinyl va 2-pyrimidinyl.

Theo mot phuong én, R' 12 pyridyl khong dugc thé hoic duoc thé.
Theo mét phuong 4n, R 1a 2-pyridyl.

Theo méot phuong 4n, R' 12 pyridazinyl khéng duoc thé hodc duoc thé.
Theo m6t phuong 4n, R' pyridazinyl dugc thé.

Theo mdt phuong 4n, R' 13 metylpyridazinyl.

Theo mét phuong 4n, R’ 12 6-metylpyridazin-3-yl.

Theo mdt phuong 4n, R* 1a H.

Theo mét phuong 4n, R? 1 metyl.

Theo mét phuong 4n, R' 1a 2-pyridyl va R? 13 metyl.

Theo mot phuong 4n, R’ 14 6-metylpyridazin-3-yl va R 1a metyl.

Theo mét phuong 4n, hop chat c6 cong thic (I) duge chon tir nhém gom:

axit 3-(5-clo-6-(1-(pyridin-2-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic;

-7-
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axit 3-(5-clo-6-(pyridin-2-ylmetoxy)benzo[d]isoxazol-3-yl)propanoic;

axit 3-(5-clo-6-(1-(5-metylpyridin-2-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic;
axit 3-(5-clo-6-((5-flopyridin-2-yl)metoxy)benzo[d]isoxazol-3-yl)propanoic;
axit 3-(5-clo-6-((5-clopyridin-2-yl)metoxy)benzo[d]isoxazol-3-yl)propanoic;
axit 3-(5-clo-6-((5-metylpyridin-2-yl)metoxy)benzo[d]isoxazol-3-yl)propanoic;
axit 3-(5-clo-6-(1-(oxazol-2-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic;

axit 3-(5-clo-6-(1-(5-flopyridin-2-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic;
axit 3-(5-clo-6-(pyridazin-3-ylmetoxy)benzo[d]isoxazol-3-yl)propanoic;

axit 3-(5-clo-6-(1-(pyrimidin-2-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic;

axit 3-(5-clo-6-(1-(5-clopyridin-2-yl)propoxy)benzo[d]isoxazol-3-yl)propanoic;
axit 3 -(5—clo—6-((6—metylpyridazin—3 -yl)metoxy)benzo[d]isoxazol-3-
yl)propanoic;

axit 3-(5-clo-6-(1-(5-clopyridin-2-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic;
axit 3-(5-clo-6-(1-(6-metylpyridazin-3-yl)etoxy)benzo[d]isoxazol-3-
yl)propanoic;

axit 3-(5-clo-6-(1-(pyridazin-3-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic;

axit 3-(5-clo-6-(1-(5-metylpyridin-2-yl)propoxy)benzo[d]isoxazol-3-
yl)propanoic;

axit 3-(5-clo-6-(1-(pyridin-2-yl)propoxy)benzo[d]isoxazol-3-yl)propanoic;
hodc mudi cua no.

Theo mdt phuong an, hop chét c6 cong thuc (I) dugc chon tir nhom gém:

axit 3-{5-clo-6-[1-(5-etylpyridin-2-yl)etoxy]-1,2-benzoxazol-3-yl } propanoic;
axit 3-{5-clo-6-[1-(6-etylpyridin-2-yl)etoxy]-1,2-benzoxazol-3-yl } propanoic;
axit 3-{5-clo-6-[(5-clopyrimidin-2-yl)metoxy]-1,2-benzoxazol-3-yl } propanoic;
axit 3-{5-clo-6- [(5 -metylpyrimidin-2-yl)metoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit 3-{5-clo-6-[1-(2-metyl-1,3-oxazol-5-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit 3-{5-clo-6-[1-(5-clopyrimidin-2-yl)etoxy]-1,2-benzoxazol-3-yl } propanoic;
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axit 3-{5-clo-6-[1-(5-metylpyrimidin-2-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit 3-{5-clo-6-[1-(4-etyl-1,3-oxazol-2-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit 3-{5-clo-6-[1-(pyrimidin-2-yl)propoxy]-1,2-benzoxazol-3-yl } propanoic;
axit 3-{5-clo-6-[1-(pyridazin-3-yl)propoxy]-1,2-benzoxazol-3-yl } propanoic;
axit 3-{5-clo-6-[1-(6-metylpyridazin-3-yl)propoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit 3-{5-clo-6-[1-(5-metylpyrimidin-2-yl)propoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit 3-{5-clo-6-[ 1-(5-clopyrimidin-2-yl)propoxy]-1,2-benzoxazol-3-
yl}propanoic; va

axit 3-(5-clo-6-(1-(1-etyl-1H-pyrazol-3-yl)etoxy)benzo[d]isoxazol-3-
yl)propanoic;

hoac mudi ciia n6

Theo mét phwong an, hop chét ¢6 cong thic (I) dugc chon tir nhém gdm:

axit 3-(5-clo-6-(1-(pyridin-2-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic;

axit 3-(5-clo-6-(pyridin-2-ylmetoxy)benzo[d]isoxazol-3-yl)propanoic;

axit 3-(5-clo-6-(1-(5-metylpyridin-2-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic;
axit 3-(5-clo-6-((5-flopyridin-2-yl)metoxy)benzo[d]isoxazol-3-yl)propanoic;
axit 3-(5-clo-6-((5-clopyridin-2-yl)metoxy)benzo[d]isoxazol-3-yl)propanoic;
axit 3-(5-clo-6-((5-metylpyridin-2-yl)metoxy)benzo[d]isoxazol-3-yl)propanoic;
axit 3-(5-clo-6-(1-(oxazol-2-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic;

axit 3-(5-clo-6-(1-(5-flopyridin-2-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic;
axit 3-(5-clo-6-(pyridazin-3-ylmetoxy)benzo[d]isoxazol-3-yl)propanoic;

axit 3-(5-clo-6-(1-(pyrimidin-2-yl)etoxy)benzo[d}isoxazol-3-yl)propanoic;

axit 3-(5-clo-6-(1-(5-clopyridin-2-yl)propoxy)benzo[d]isoxazol-3-yl)propanoic;
axit 3-(5-clo-6-((6-metylpyridazin-3-yl)metoxy)benzo[d]isoxazol-3-
yl)propanoic;

axit 3-(5-clo-6-(1-(5-clopyridin-2-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic;
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axit 3-(5-clo-6-(1-(6-metylpyridazin-3-yl)etoxy)benzo[d]isoxazol-3-
yl)propanoic;

axit 3-(5-clo-6-(1-(pyridazin-3-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic;
axit 3-(5-clo-6-(1-(5-metylpyridin-2-yl)propoxy)benzo[d]isoxazol-3-
yl)propanoic;

axit 3-(5-clo-6-(1-(pyridin-2-yl)propoxy)benzo[d]isoxazol-3-yl)propanoic;
axit 3-{5-clo-6-[1-(5-etylpyridin-2-yl)etoxy]-1,2-benzoxazol-3-yl } propanoic;
axit 3-{5-clo-6-[1-(6-etylpyridin-2-yl)etoxy]-1,2-benzoxazol-3-yl } propanoic;
axit 3-{5-clo-6-[(5-clopyrimidin-2-yl)metoxy]-1,2-benzoxazol-3-yl } propanoic;
axit 3-{5-clo-6-[(5-metylpyrimidin-2-yl)metoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit 3-{5-clo-6-[1-(2-metyl-1,3-0xazol-5-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit 3-{5-clo-6-[1-(5-clopyrimidin-2-yl)etoxy]-1,2-benzoxazol-3-yl } propanoic;
axit 3-{5-clo-6-[1-(5-metylpyrimidin-2-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit 3-{5-clo-6-[1-(4-etyl-1,3-oxazol-2-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit 3-{5-clo-6-[1-(pyrimidin-2-yl)propoxy]-1,2-benzoxazol-3-yl } propanoic;
axit 3-{5-clo-6-[1-(pyridazin-3-yl)propoxy]-1,2-benzoxazol-3-yl} propanoic;
axit 3-{5-clo-6-[1-(6-metylpyridazin-3-yl)propoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit 3-{5-clo-6-[1-(5-metylpyrimidin-2-yl)propoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit 3-{5-clo-6-[1-(5-clopyrimidin-2-yl)propoxy]-1,2-benzoxazol-3-
yl}propanoic; va

- axit 3-(5-clo-6-(1-(1-etyl-1H-pyrazol-3-yl)etoxy)benzo[d]isoxazol-3-
yl)propanoic;

axit 3-{5-clo-6-[1-(3-flopyridin-2-yl)etoxy]-1,2-benzoxazol-3-yl } propanoic;

hodc mudi cua no.
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Theo mdt phwong 4n, hop chit c6 cong thic (I) duoc chon tir nhém gdm:

axit (R)-3-(5-clo-6-(1-(pyridin-2-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic;
axit 3-(5-clo-6-(pyridin-2-ylmetoxy)benzo[d]isoxazol-3-yl)propanoic;

axit (R)-3-(5-clo-6-(1-(5-metylpyridin-2-yl)etoxy)benzo[d]isoxazol-3-
yl)propanoic;

axit (S)-3-(5-clo-6-(1-(5-metylpyridin-2-yl)etoxy)benzo[d]isoxazol-3-

yl)propanoic;

axit 3-(5-clo-6-(1-(pyridin-2-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic (chit

triét quang);

axit 3-(5-clo-6-((5-flopyridin-2-yl)metoxy)benzo[d]isoxazol-3-yl)propanoic;
axit diol 3-(5-clo-6-((5-clopyridin-2-yl)metoxy)benzo[d]isoxazol-3-
yl)propanoic;

axit 3-(5-clo-6-((5-metylpyridin-2-yl)metoxy)benzo[d]isoxazol-3-yl)propanoic;
axit (R)-3-(5-clo-6-(1-(oxazol-2-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic;
axit (S)-3-(5-clo-6-(1-(oxazol-2-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic;
axit (R)-3-(5-clo-6-(1-(5-flopyridin-2-yl)etoxy)benzo[d]isoxazol-3-

yl)propanoic;

axit (S)-3-(5-clo-6-(1-(5-flopyridin-2-yl)etoxy)benzo[d]isoxazol-3-yl )propanoic;
axit 3-(5-clo-6-(pyridazin-3-ylmetoxy)benzo[d]isoxazol-3-yl)propanoic;

axit (R)-3-(5-clo-6-(1-(pyrimidin-2-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic;
axit (S)-3-(5-clo-6-(1-(pyrimidin-2-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic;
axit (R)-3-(5-clo-6-(1-(5-clopyridin-2-yl)etoxy)benzo[d]isoxazol-3-

yl)propanoic;

axit 3-(5-clo-6-((6-metylpyridazin-3-yl)metoxy)benzo[d]isoxazol-3-

yl)propanoic;

axit (S)-3-(5-clo-6-(1-(5-clopyridin-2-yl)etoxy)benzo[d]isoxazol-3-

yl)propanoic;

axit (R)-3-(5-clo-6-(1-(6-metylpyridazin-3-yl)etoxy)benzo[d]isoxazol-3-

yl)propanoic;
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axit (S)-3-(5-clo-6-(1-(6-metylpyridazin-3-yl)etoxy)benzo[d]isoxazol-3-
yl)propanoic;

axit (R)-3-(5-clo-6-(1-(pyridazin-3-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic;
axit (S)-3-(5-clo-6-(1-(pyridazin-3-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic;
axit (R)-3-(5-clo-6-(1-(5-metylpyridin-2-yl)propoxy)benzo[d]isoxazol-3-
yl)propanoic;

axit (S)-3-(5-clo-6-(1-(5-metylpyridin-2-yl)propoxy)benzo[d]isoxazol-3-
yl)propanoic;

axit (R)-3-(5-clo-6-(1-(pyridin-2-yl)propoxy)benzo[d]isoxazol-3-yl)propanoic;
axit (S)-3-(5-clo-6-(1-(pyridin-2-yl)propoxy)benzo[d]isoxazol-3-yl)propanoic;
axit (R)-3-(5-clo-6-(1-(5-clopyridin-2-yl)propoxy)benzo[d]isoxazol-3-
yl)propanoic; va

axit (S)-3-(5-clo-6-(1-(5-clopyridin-2-yl)propoxy)benzo[d]isoxazol-3-
yl)propanoic;

hoécrnuéicﬁané.
Theorn@tphuongén,hqpchétcécéngth&c(I)duqcchonﬂhnhénlgénu

axit (R)-3-{5-clo-6-[1-(5-etylpyridin-2-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (S)-3-{5-clo-6-[1-(5-etylpyridin-2-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (R)-3-{5-clo-6-[1-(6-etylpyridin-2-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (S)-3-{5-clo-6-[1-(6-etylpyridin-2-yl)etoxy]-1,2-benzoxazol-3-

yl} propanoic;

axit 3-{5-clo-6-[(5-clopyrimidin-2-yl)metoxy]-1,2-benzoxazol-3-yl } propanoic;
axit 3-{5-clo-6-[(5-metylpyrimidin-2-yl)metoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (R)-3-{5-clo-6-[1-(2-metyl-1,3-oxazol-5-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;
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axit (S)-3-{5-clo-6-[1-(2-metyl-1,3-oxazol-5-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (R)-3-{5-clo-6-[1-(5-clopyrimidin-2-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (S)-3-{5-clo-6-[1-(5-clopyrimidin-2-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (R)-3-{5-clo-6-[1-(5-metylpyrimidin-2-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (S)-3-{5-clo-6-[1-(5-metylpyrimidin-2-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (R)-3-{5-clo-6-[1-(4-etyl-1,3-oxazol-2-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (S)-3-{5-clo-6-[1-(4-etyl-1,3-oxazol-2-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (R)-3-{5-clo-6-[1-(pyrimidin-2-yl)propoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (S)-3-{5-clo-6-[1-(pyrimidin-2-yl)propoxy]-1,2-benzoxazol-3-yl} propanoic;
axit (R)-3-{5-clo-6-[1-(pyridazin-3-yl)propoxy]-1,2-benzoxazol-3-yl } propanoic;
axit (S)-3-{5-clo-6-[1-(pyridazin-3-yl)propoxy]-1,2-benzoxazol-3-yl } propanoic;
axit (R)-3-{5-clo-6-[1-(6-metylpyridazin-3-yl)propoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (S)-3-{5-clo-6-[1-(6-metylpyridazin-3-yl)propoxy]-1,2-benzoxazol-3-
yl}propanoic; |

axit (R)-3-{5-clo-6-[1-(5-metylpyrimidin-2-yl)propoxy]-1,2-benzoxazol-3-
yl}propanoic; |

axit (S)-3-{5-clo-6-[1-(5-metylpyrimidin-2-yl)propoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (R)-3-{5-clo-6-[1-(5-clopyrimidin-2-yl)propoxy]-1,2-benzoxazol-3-
yl}propanoic;
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axit (S)-3-{5-clo-6-[1-(5-clopyrimidin-2-yl)propoxy]-1,2-benzoxazol-3-

yl} propanoic;

axit (R)-3-(5-clo-6-(1-(1-etyl-1H-pyrazol-3-yl)etoxy)benzo[d]isoxazol-3-

yl)propanoic; va

axit (S)-3-(5-clo-6-(1-(1-etyl-1H-pyrazol-3-yl)etoxy)benzo[d]isoxazol-3-

yl)propanoic;

hodc mudi cua no.

Theo mdt phuong 4n, hop chét cé cong thire (I) duge chon tir nhém gdm:

axit (R)-3-(5-clo-6-(1-(pyridin-2-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic;

axit 3-(5-clo-6-(pyridin-2-ylmetoxy)benzo[d]isoxazol-3-yl)propanoic;

axit (R)-3-(5-clo-6-(1-(5-metylpyridin-2-yl)etoxy)benzo[d]isoxazol-3-

yl)propanoic;

axit (S)-3-(5-clo-6-(1-(5-metylpyridin-2-yl)etoxy)benzo[d]isoxazol-3-

yl)propanoic;

axit 3-(5-clo-6-(1-(pyridin-2-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic (chét

triét quang);

axit 3-(5-clo-6-((5-flopyridin-2-yl)metoxy)benzo[d]isoxazol-3-yl)propanoic;

axit diol 3-(5-clo-6-((5-clopyridin-2-yl)metoxy)benzo[d]isoxazol-3-

yl)propanoic;

axit 3-(5-clo-6-((5-metylpyridin-2-yl)metoxy)benzo[d]isoxazol-3-yl)propanoic;

axit (R)-3-(5-clo-6-(1-(oxazol-2-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic;
axit (S)-3-(5-clo-6-(1-(oxazol-2-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic;

axit (R)-3-(5-clo-6-(1-(5-flopyridin-2-yl)etoxy)benzo[d]isoxazol-3-
yl)propanoic;

axit (S)-3 —(5 -clo-6-(1-(5-flopyridin-2-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic;

axit 3-(5-clo-6-(pyridazin-3-ylmetoxy)benzo[d]isoxazol-3-yl)propanoic;

- axit (R)-3-(5-clo-6-(1-(pyrimidin-2-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic;
axit (S)-3-(5-clo-6-(1-(pyrimidin-2-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic;
axit (R)-3-(5-clo-6-(1-(5-clopyridin-2-yl)etoxy)benzo[d]isoxazol-3-

yl)propanoic;
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axit 3-(5-clo-6-((6-metylpyridazin-3-yl)metoxy)benzo[d]isoxazol-3-
yl)propanoic;

axit (S)-3-(5-clo-6-(1-(5-clopyridin-2-yl)etoxy)benzo[d]isoxazol-3-
yl)propanoic;

axit (R)-3-(5-clo-6-(1-(6-metylpyridazin-3-yl)etoxy)benzo[d]isoxazol-3-
yl)propanoic;

axit (S)-3-(5-clo-6-(1-(6-metylpyridazin-3-yl)etoxy)benzo[d]isoxazol-3-
yl)propanoic;

axit (R)-3-(5-clo-6-(1-(pyridazin-3-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic;
axit (S)-3-(5-clo-6-(1-(pyridazin-3-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic;
axit (R)-3-(5-clo-6-(1-(5-metylpyridin-2-yl)propoxy)benzo[d]isoxazol-3-
yl)propanoic;

axit (S)-3-(5-clo-6-(1-(5-metylpyridin-2-yl)propoxy)benzo[d]isoxazol-3-
yl)propanoic;

axit (R)-3-(5-clo-6-(1-(pyridin-2-yl)propoxy )benzo[d]isoxazol-3-yl)propanoic;
axit (S)-3-(5-clo-6-(1-(pyridin-2-yl)propoxy)benzo[d]isoxazol-3-yl)propanoic;
axit (R)-3-(5-clo-6-(1-(5-clopyridin-2-yl)propoxy)benzo[d]isoxazol-3-
yl)propanoic; va

axit (S)-3-(5-clo-6-(1-(5-clopyridin-2-yl)propoxy)benzo[d]isoxazol-3-
yl)propanoic;

axit (R)-3-{5-clo-6-[1-(5-etylpyridin-2-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (S)-3-{5-clo-6-[1-(5-etylpyridin-2-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (R)-3-{5-clo-6-[1-(6-etylpyridin-2-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (S)-3-{5-clo-6-[1-(6-etylpyridin-2-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit 3-{5-clo-6-[(5-clopyrimidin-2-yl)metoxy]-1,2-benzoxazol-3-yl } propanoic;
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axit 3-{5-clo-6-[(5-metylpyrimidin-2-yl)metoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (R)-3-{5-clo-6-[1-(2-metyl-1,3-oxazol-5-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (S)-3-{5-clo-6-[1-(2-metyl-1,3-oxazol-5-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (R)-3-{5-clo-6-[1-(5-clopyrimidin-2-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (S)-3-{5-clo-6-[1-(5-clopyrimidin-2-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (R)-3-{5-clo-6-[1-(5-metylpyrimidin-2-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (S)-3-{5-clo-6-[1-(5-metylpyrimidin-2-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (R)-3-{5-clo-6-[1-(4-etyl-1,3-0xazol-2-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (S)-3-{5-clo-6-[1-(4-etyl-1,3-oxazol-2-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (R)-3-{5-clo-6-[1-(pyrimidin-2-yl)propoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (S)-3-{5-clo-6-[1-(pyrimidin-2-yl)propoxy]-1,2-benzoxazol-3-yl } propanoic;
axit (R)-3-{5-clo-6-[1-(pyridazin-3-yl)propoxy]-1,2-benzoxazol-3-yl } propanoic;
axit (S)-3-{5-clo-6-
axit (R)-3-{5-clo-6-

[1-(pyridazin-3-yl)propoxy]-1,2-benzoxazol-3-yl } propanoic;
[1-(6-metylpyridazin-3-yl)propoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (S)-3-{5-clo-6-[1-(6-metylpyridazin-3-yl)propoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (R)-3-{5-clo-6-[1-(5-metylpyrimidin-2-yl)propoxy]-1,2-benzoxazol-3-

yl}propanoic;
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axit (S)-3-{5-clo-6-[ 1-(5-metylpyrimidin-2-yl)propoxy]-1,2-benzoxazol-3-

yl}propanoic;

axit (R)-3-{5-clo-6-[1-(5-clopyrimidin-2-yl)propoxy]-1,2-benzoxazol-3-

yl}propanoic;

axit (S)-3-{5-clo-6-[1-(5-clopyrimidin-2-yl)propoxy]-1,2-benzoxazol-3-

yl}propanoic;

axit (R)-axit 3-(5-clo-6-(1-(1-etyl-1H-pyrazol-3-yl)etoxy)benzo[d]isoxazol-3-

yl)propanoic;

axit (S)-axit 3-(5-clo-6-(1-(1-etyl-1H-pyrazol-3-yl)etoxy)benzo[d]isoxazol-3-

yl)propanoic; va

axit 3-{5-clo-6-[(1R)-1-(3-flopyridin-2-yl)etoxy]-1,2-benzoxazol-3-

yl}propanoic;

hodc mudi clia né.

Theo mét phuong 4n, hop chét c6 cong thire (I) dugc chon tir nhém gom:

axit (R)-axit 3-(5-clo-6-(1-(pyridin-2-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic;
axit 3-(5-clo-6-(pyridin-2-ylmetoxy)benzo[d]isoxazol-3-yl)propanoic;

axit (R)-axit 3-(5-clo-6-(1-(5-metylpyridin-2-yl)etoxy)benzo[d]isoxazol-3-

yl)propanoic;

axit (S)-axit 3-(5-clo-6-(1-(5-metylpyridin-2-yl)etoxy)benzo[d]isoxazol-3-

yl)propanoic;

axit 3-(5-clo-6-(1-(pyridin-2-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic (chét

triét quang);

axit 3-(5-clo-6-((5-flopyridin-2-yl)metoxy)benzo[d]isoxazol-3-yl)propanoic;
diol axit 3-(5-clo-6-((5-clopyridin-2-yl)metoxy)benzo[d]isoxazol-3-

yl)propanoic;

axit 3-(5-clo-6-((5-metylpyridin-2-yl)metoxy)benzo[d]isoxazol-3-yl)propanoic;
axit (R)-axit 3-(5-clo-6-(1-(oxazol-2-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic;
axit (S)-axit 3-(5-clo-6-(1-(oxazol-2-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic;
axit (R)-axit 3-(5-clo-6-(1-(5-flopyridin-2-yl)etoxy)benzo[d]isoxazol-3-

yl)propanoic;
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axit (S)-axit 3-(5-clo-6-(1-(5-flopyridin-2-yl)etoxy)benzo[d]isoxazol-3-
yl)propanoic;

axit 3-(5-clo-6-(pyridazin-3-ylmetoxy)benzo[d]isoxazol-3-yl)propanoic;

axit -(R)-axit 3-(5-clo-6-(1-(pyrimidin-2-yl)etoxy)benzo[d]isoxazol-3-
yl)propanoic;

axit (S)-axit 3-(5-clo-6-(1-(pyrimidin-2-yl)etoxy)benzo[d]isoxazol-3-
yl)propanoic;

axit (R)-axit 3-(5-clo-6-(1-(5-clopyridin-2-yl)etoxy)benzo[d]isoxazol-3-
yl)propanoic;

axit 3-(5-clo-6-((6-metylpyridazin-3-yl)metoxy)benzo[d]isoxazol-3-
yl)propanoic;

axit (S)-axit 3-(5-clo-6-(1-(5-clopyridin-2-yl)etoxy)benzo[d]isoxazol-3-
yl)propanoic;

axit (R)-axit 3-(5-clo-6-(1-(6-metylpyridazin-3-yl)etoxy)benzo[d]isoxazol-3-
yl)propanoic;

axit (S)-axit 3-(5-clo-6-(1-(6-metylpyridazin-3-yl)etoxy)benzo[d]isoxazol-3-
yl)propanoic; |
axit (R)-axit 3-(5-clo-6-(1-(pyridazin-3-yl)etoxy)benzo[d]isoxazol-3-
yl)propanoic;

axit (S)-axit 3-(5-clo-6-(1-(pyridazin-3-yl)etoxy)benzo[d]isoxazol-3-
yl)propanoic;

axit (R)-axit 3-(5-clo-6-(1-(5-metylpyridin-2-yl)propoxy)benzo[d]isoxazol-3-
yl)propanoic;

axit (S)-axit 3-(5-clo-6-(1-(5-metylpyridin-2-yl)propoxy)benzo[d]isoxazol-3-
yl)propanoic;

axit (R)-axit 3-(5-clo-6-(1-(pyridin-2-yl)propoxy)benzo[d]isoxazol-3-
yl)propanoic;

axit (S)-axit 3-(5-clo-6-(1-(pyridin-2-yl)propoxy)benzo[d]isoxazol-3-
yl)propanoic;
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axit (R)-axit 3-(5-clo-6-(1-(5-clopyridin-2-yl)propoxy)benzo[d]isoxazol-3-
yl)propanoic; va

axit (S)-axit 3-(5-clo-6-(1-(5-clopyridin-2-yl)propoxy)benzo[d]isoxazol-3-
yl)propanoic;

hoécrnuéiduchungcﬁané.

Theo mdt phuong an, hop chét c6 cong thic (I) duoc chon tir nhém gbm:
axit (R)-3-{5-clo-6-[1-(5-etylpyridin-2-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (S)-3-{5-clo-6-[1-(5-etylpyridin-2-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (R)-3-{5-clo-6-[1-(6-etylpyridin-2-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (S)-3-{5-clo-6-[1-(6-etylpyridin-2-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit 3-{5-clo-6-[(5-clopyrimidin-2-yl)metoxy]-1,2-benzoxazol-3-yl } propanoic;
axit 3-{5-clo-6-[(5-metylpyrimidin-2-yl)metoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (R)-3-{5-clo-6-[1-(2-metyl-1,3-oxazol-5-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (S)-3-{5-clo-6-[1-(2-metyl-1,3-oxazol-5-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (R)-3-{5-clo-6-[1-(5-clopyrimidin-2-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (S)-3-{5-clo-6-[1-(5-clopyrimidin-2-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (R)-3-{5-clo-6-[1-(5-metylpyrimidin-2-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (S)-3-{5-clo-6-[1-(5-metylpyrimidin-2-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

-19-



31113

axit (R)-3-{5-clo-6-[1-(4-etyl-1,3-oxazol-2-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic; '

axit (S)-3-{5-clo-6-[1-(4-etyl-1,3-oxazol-2-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (R)-3-{5-clo-6-[1-(pyrimidin-2-yl)propoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (S)-3-{5-clo-6-[1-(pyrimidin-2-yl)propoxy]-1,2-benzoxazol-3-yl } propanoic;
axit (R)-3-{5-clo-6-[1-(pyridazin-3-yl)propoxy]-1,2-benzoxazol-3-yl } propanoic;
axit (S)-3-{5-clo-6-[1-(pyridazin-3-yl)propoxy]-1,2-benzoxazol-3-yl} propanoic;
axit (R)-3-{5-clo-6-[1-(6-metylpyridazin-3-yl)propoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (S)-3-{5-clo-6-[1-(6-metylpyridazin-3-yl)propoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (R)-3-{5-clo-6-[1-(5-metylpyrimidin-2-yl)propoxy]-1,2-benzoxazol-3-

yl} propanoic;

axit (S)-3-{5-clo-6-[1-(5-metylpyrimidin-2-yl)propoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (R)-3-{5-clo-6-[1-(5-clopyrimidin-2-yl)propoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (S)-3-{5-clo-6-[1-(5-clopyrimidin-2-yl)propoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (R)-axit 3-(5-clo-6-(1-(1-etyl-1H-pyrazol-3-yl)etoxy)benzo[d]isoxazol-3-
yl)propanoic; va

axit (S)-axit 3-(5-clo-6-(1-(1-etyl-1H-pyrazol-3-yl)etoxy)benzo[d]isoxazol-3-
yl)propanoic;

hoac mubi duge dung cua no.

Theo mét phuong an, hop chét ¢6 cong thie (I) duge chon tir nhém gbm:

axit (R)-axit 3-(5-clo-6-(1-(pyridin-2-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic;
axit 3-(5-clo-6-(pyridin-2-ylmetoxy)benzo[d]isoxazol-3-yl)propanoic;
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axit (R)-axit 3-(5-clo-6-(1-(5-metylpyridin-2-yl)etoxy)benzo[d]isoxazol-3-
yl)propanoic; '
axit (S)-axit 3-(5-clo-6-(1-(5-metylpyridin-2-yl)etoxy)benzo[d]isoxazol-3-
yl)propanoic;
axit 3-(5-clo-6-(1-(pyridin-2-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic (chét
triét Ciuang);
axit 3-(5-clo-6-((5-flopyridin-2-yl)metoxy)benzo[d]isoxazol-3-yl)propanoic;
diol axit 3-(5-clo-6-((5-clopyridin-2-yl)metoxy)benzo[d]isoxazol-3-
yl)propanoic;
axit 3-(5-clo-6-((5-metylpyridin-2-yl)metoxy)benzo[d]isoxazol-3-yl)propanoic;
axit (R)-axit 3-(5-clo-6-(1-(oxazol-2-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic;
axit (S)-axit 3-(5-clo-6-(1-(oxazol-2-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic;
axit (R)-axit 3-(5-clo-6-(1-(5-flopyridin-2-yl)etoxy)benzo[d]isoxazol-3-
yl)propanoic;
axit (S)-axit 3-(5-clo-6-(1-(5-flopyridin-2-yl)etoxy)benzo[d]isoxazol-3-
yl)propanoic;
axit 3-(5-clo-6-(pyridazin-3-ylmetoxy)benzo[d]isoxazol-3-yl)propanoic;
axit (R)-axit 3-(5-clo-6-(1-(pyrimidin-2-yl)etoxy)benzo[d]isoxazol-3-
yl)propanoic;
axit (S)-axit 3-(5-clo-6-(1-(pyrimidin-2-yl)etoxy)benzo[d]isoxazol-3-
yl)propanoic;
axit (R)-axit 3-(5-clo-6-(1-(5-clopyridin-2-yl)etoxy)benzo[d]isoxazol-3-
yl)propanoic;
axit 3-(5-clo-6-((6-metylpyridazin-3-yl)metoxy)benzo[d]isoxazol-3-
yl)propanoic;
axit (S)-axit 3-(5-clo-6-(1-(5-clopyridin-2-yl)etoxy)benzo[d]isoxazol-3-
yl)propanoic;
axit (R)-axit 3-(5-clo-6-(1-(6-metylpyridazin-3-yl)etoxy)benzo[d]isoxazol-3-
yl)propanoic;
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axit (S)-axit 3-(5-clo-6-(1-(6-metylpyridazin-3-yl)etoxy)benzo[d]isoxazol-3-
yl)propanoic;

axit (R)-axit 3-(5-clo-6-(1-(pyridazin-3-yl)etoxy)benzo[d]isoxazol-3-
yl)propanoic;

axit (S)-axit 3-(5-clo-6-(1-(pyridazin-3-yl)etoxy)benzo[d]isoxazol-3-
yl)propanoic;

axit (R)-axit 3-(5-clo-6-(1-(5-metylpyridin-2-yl)propoxy)benzo[d]isoxazol-3-
yl)propanoic;

axit (S)-axit 3-(5-clo-6-(1-(5-metylpyridin-2-yl)propoxy)benzo[d]isoxazol-3-
yl)propanoic;

axit (R)-axit 3-(5-clo-6-(1-(pyridin-2-yl)propoxy)benzo[d]isoxazol-3-
yl)propanoic;

axit (S)-axit 3-(5-clo-6-(1-(pyridin-2-yl)propoxy)benzo[d]isoxazol-3-
yl)propanoic;

axit (R)-axit 3-(5-clo-6-(1-(5-clopyridin-2-yl)propoxy)benzo[d]isoxazol-3-
yl)propanoic; va

axit (S)-axit 3-(5-clo-6-(1-(5-clopyridin-2-yl)propoxy)benzo[d]isoxazol-3-
yl)propanoic; |

axit (R)-3-{5-clo-6-[1-(5-etylpyridin-2-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (S)-3-{5-clo-6-[1-(5-etylpyridin-2-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (R)-3-{5-clo-6-[1-(6-etylpyridin-2-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (S)-3-{5-clo-6-[ 1-(6-etylpyridin-2-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit 3-{5-clo-6-[(5-clopyrimidin-2-yl)metoxy]-1,2-benzoxazol-3-yl} propanoic;
axit 3-{5-clo-6-[(5-metylpyrimidin-2-yl)metoxy]-1,2-benzoxazol-3-

yl} propanoic;
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axit (R)-3-{5-clo-6-[1-(2-metyl-1,3-oxazol-5-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (S)-3-{5-clo-6-[ 1-(2-metyl-1,3-oxazol-5-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (R)-3-{5-clo-6-[1-(5-clopyrimidin-2-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (S)-3-{5-clo-6-[1-(5-clopyrimidin-2-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (R)-3-{5-clo-6-[1-(5-metylpyrimidin-2-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (S)-3-{5-clo-6-[1-(5-metylpyrimidin-2-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (R)-3-{5-clo-6-[1-(4-etyl-1,3-oxazol-2-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (S)-3-{5-clo-6-[1-(4-etyl-1,3-oxazol-2-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (R)-3-{5-clo-6-[1-(pyrimidin-2-yl)propoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (S)-3-{5-clo-6-[ 1-(pyrimidin-2-yl)propoxy]-1,2-benzoxazol-3-yl } propanoic;
axit (R)-3-{5-clo-6-[1-(pyridazin-3-yl)propoxy]-1,2-benzoxazol-3-yl } propanoic;
axit (S)-3-{5-clo-6-[1-(pyridazin-3-yl)propoxy]-1,2-benzoxazol-3-yl} propanoic;
axit (R)-3-{5-clo-6-[1-(6-metylpyridazin-3-yl)propoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (S)-3-{5-clo-6-[ 1-(6-metylpyridazin-3-yl)propoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (R)-3-{5-clo-6-[1-(5-metylpyrimidin-2-yl)propoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (S)-3-{5-clo-6-[ 1-(5-metylpyrimidin-2-yl)propoxy]-1,2-benzoxazol-3-
yl}propanoic;
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axit (R)-3-{5-clo-6-[1-(5-clopyrimidin-2-yl)propoxy]-1,2-benzoxazol-3-
yl}propanoic;
axit (S)-3-{5-clo-6-[1-(5-clopyrimidin-2-yl)propoxy]-1,2-benzoxazol-3-
yl}propanoic;
axit (R)-axit 3-(5-clo-6-(1-(1-etyl-1H-pyrazol-3-yl)etoxy)benzo[d]isoxazol-3-
yl)propanoic;
axit (S)-axit 3-(5-clo-6-(1-(1-etyl-1H-pyrazol-3-yl)etoxy)benzo[d]isoxazol-3-
yl)propanoic;
va
axit 3-{5-clo-6-[(1R)-1-(3-flopyridin-2-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;
hoac mudi duoc dun g cua no.
Theo mot phuong an, hop chét c6 cong thize (I) duogc chon tir nhém gbm:
axit (R)-3-(5-clo-6-(1-(pyridin-2-yl)etoxy)benzo|[d]isoxazol-3-yl)propanoic;
axit (R)-3-(5-clo-6-(1-(pyridin-2-yl)etoxy)benzo[d]isoxazol-3-yl) propanoic,
mubi tris(hydroxymetyl)aminometan);
hop chét axit (R)-3-(5-clo-6-(1-(pyridin-2-yl)etoxy)benzo[d]isoxazol-3-
yl)propanoic véi axit sulfuric (1:1);
natri (R)-3-(5-clo-6-(1-(pyridin-2-yl)etoxy)benzo[d]isoxazol-3-yl)propanoat,
hop chét axit (R)-3-(5-clo-6-(1-(pyridin-2-yl)etoxy)benzo[d]isoxazol-3-
yl)propanoic véi axit (S)-2-amino-5-guanidinopentanoic (1:1);
hop chét axit (R)-3-(5-clo-6-(1-(pyridin-2-yl)etoxy)benzo[d]isoxazol-3-
yl)propanoic véi axit (S)-2,6-diaminohexanoic (1:1);

axit (R)-3-(5-clo-6-(1-(pyridin-2-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic
hydroclorua;

(2R,3R,4R,58S)-6-(metylamino)hexan-1,2,3,4,5-pentanol (R)-3-(5-clo-6-(1-
(pyridin-2-yl)etoxy)benzo[d]isoxazol-3-yl)propanoat;
hop chét axit (R)-3-(5-clo-6-(1-(pyridin-2-yl)etoxy)benzo[d]isoxazol-3-

yl)propanoic véi axit metansulfonic (1:1);
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N-benzyl-2-phenyletanamin (R)-3-(5-clo-6-(1-(pyridin-2-
yl)etoxy)benzo[d]isoxazol-3-yl)propanoat;

N' N*-dibenzyletan-1,2-diamin (R)-3-(5-clo-6-(1-(pyridin-2-
yl)etoxy)benzo[d]isoxazol-3-yl)propanoat (1:2);
N'-(2-aminoetyl)etan-1,2-diamin (R)-3-(5-clo-6-(1-(pyridin-2-
yl)etoxy)benzo[d]isoxazol-3-yl)propanoat (1:3);

hop chét axit (R)-3-(5-clo-6-(1-(pyridin-2-yl)etoxy)benzo[d]isoxazol-3-
yl)propanoic véi axit 4-metylbenzensulfonic (1:1);
2-amino-2-(hydroxymetyl)propan-1,3-diol 3-(5-clo-6-(pyridin-2-
ylmetoxy)benzo[d]isoxazol-3-yl)propanoat;
2-amino-2-(hydroxymetyl)propan-1,3-diol (R)-3-(5-clo-6-(1-(5-metylpyridin-2-
yl)etoxy)benzo[d]isoxazol-3-yl)propanoat;
2-amino-2-(hydroxymetyl)propan-1,3-diol (S)-3-(5-clo-6-(1-(5-metylpyridin-2-
yl)etoxy)benzo[d]isoxazol-3-yl)propanoat;

axit 3-(5-clo-6-(1-(pyridin-2-y1)etoxy)benzo[d]isoxazol-3-yl)propanoic (chét
triét quang);

2-amino-2-(hydroxymetyl)propan-1,3-diol 3-(5-clo-6-((5-flopyridin-2-
yl)metoxy)benzo[d]isoxazol-3-yl)propanoat;
2-amino-2-(hydroxymetyl)propan-1,3-diol 3-(5-clo-6-((5-clopyridin-2-
yl)metoxy)benzo[d]isoxazol-3-yl)propanoat;
2-amino-2-(hydroxymetyl)propan-1,3-diol 3-(5-clo-6-((5-metylpyridin-2-
yl)metoxy)benzo[d]isoxazol-3-yl)propanoat;
2-amino-2-(hydroxymetyl)propan-1,3-diol (R)-3-(5-clo-6-(1-(oxazol-2-
yl)etoxy)benzo[d]isoxazol-3-yl)propanoat;
2-amino-2-(hydroxymetyl)propan-1,3-diol (S)-3-(5-clo-6-(1-(oxazol-2-
yl)etoxy)benzo[d]isoxazol-3-yl)propanoat;
2-amino-2-(hydroxymetyl)propan-1,3-diol (R)-3-(5-clo-6-(1-(5-flopyridin-2-
yl)etoxy)benzo[d]isoxazol-3-yl)propanoat;
2-amino-2-(hydroxymetyl)propan-1,3-diol (S)-3-(5-clo-6-(1-(5-flopyridin-2-
yl)etoxy)benzo[d]isoxazol-3-yl)propanoat;
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axit 3-(5-clo-6-(pyridazin-3-ylmetoxy)benzo[d]isoxazol-3-yl)propanoic;
2-amino-2-(hydroxymetyl)propan-1,3-diol (R)-3-(5-clo-6-(1-(pyrimidin-2-
yl)etoxy)benzo[d]isoxazol-3-yl)propanoat;
2-amino-2-(hydroxymetyl)propan-1,3-diol (S)-3-(5-clo-6-(1-(pyrimidin-2-
yl)etoxy)benzo[d]isoxazol-3-yl)propanoat;
2-amino-2-(hydroxymetyl)propan-1,3-diol (R)-3-(5-clo-6-(1-(5-clopyridin-2-
yl)etoxy)benzo[d]isoxazol-3-yl)propanoat;

axit 3-(5-clo-6-((6-metylpyridazin-3-yl)metoxy)benzo[d]isoxazol-3-
yl)propanoic;

2-amino-2-(hydroxymetyl)propan-1,3-diol (S)-3-(5-clo-6-(1-(5-clopyridin-2-
yl)etoxy)benzo[d]isoxazol-3-yl)propanoat;

axit (R)-3-(5-clo-6-(1-(6-metylpyridazin-3-yl)etoxy)benzo[d]isoxazol-3-
yl)propanoic;

axit (S)-3-(5-clo-6-(1-(6-metylpyridazin-3-yl)etoxy)benzo[d]isoxazol-3-
yl)propanoic;

axit (R)-3-(5-clo-6-(1-(pyridazin-3-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic;
axit (S)-3-(5-clo-6-(1-(pyridazin-3-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic;
axit (R)-3-(5-clo-6-(1-(5-metylpyridin-2-yl)propoxy)benzo[d]isoxazol-3-
yl)propanoic;

axit (S)-3-(5-clo-6-(1-(5-metylpyridin-2-yl)propoxy)benzo[d]isoxazol-3-
yl)propanoic;

axit (R)-3-(5-clo-6-(1-(pyridin-2-yl)propoxy)benzo[d]isoxazol-3-yl)propanoic;
axit (S)-3-(5-clo-6-(1-(pyridin-2-yl)propoxy)benzo[d]isoxazol-3-yl)propanoic;
axit (R)-3-(5-clo-6-(1-(5-clopyridin-2-yl)propoxy)benzo[d]isoxazol-3-
yl)propanoic; va

axit (S)-3-(5-clo-6-(1-(5-clopyridin-2-yl)propoxy)benzo[d]isoxazol-3-
yl)propanoic.

Theo mot phuong 4n, hop chit c6 cong thire (I) dugc chon tir nhém gom:

axit (R)-3-{5-clo-6-[1-(5-etylpyridin-2-yl)etoxy]-1,2-benzoxazol-3-

yl} propanoic;
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axit (S)-3-{5-clo-6-[1-(5-etylpyridin-2-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (R)-3-{5-clo-6-[1-(6-etylpyridin-2-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (S)-3-{5-clo-6-[1-(6-etylpyridin-2-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit 3-{5-clo-6-[(5-clopyrimidin-2-yl)metoxy]-1,2-benzoxazol-3-yl } propanoic;
axit 3-{5-clo-6-[(5-metylpyrimidin-2-yl)metoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (R)-3-{5-clo-6-[1-(2-metyl-1,3-oxazol-5-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (S)-3-{5-clo-6-[1-(2-metyl-1,3-oxazol-5-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (R)-3-{5-clo-6-[1-(5-clopyrimidin-2-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (S)-3-{5-clo-6-[1-(5-clopyrimidin-2-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (R)-3-{5-clo-6-[1-(5-metylpyrimidin-2-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (S)-3-{5-clo-6-[1-(5-metylpyrimidin-2-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (R)-3-{5-clo-6-[1-(4-etyl-1,3-oxazol-2-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (S)-3-{5-clo-6-[1-(4-etyl-1,3-oxazol-2-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (R)-3-{5-clo-6-[1-(pyrimidin-2-yl)propoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (S)-3-{5-clo-6-[1-(pyrimidin-2-yl)propoxy]-1,2-benzoxazol-3-yl } propanoic;
axit (R)-3-{5-clo-6-[1-(pyridazin-3-yl)propoxy]-1,2-benzoxazol-3-yl } propanoic;
axit (S)-3-{5-clo-6-[1-(pyridazin-3-yl)propoxy]-1,2-benzoxazol-3-yl } propanoic;
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axit (R)-3-{5-clo-6-[1-(6-metylpyridazin-3-yl)propoxy]-1,2-benzoxazol-3-
‘yl}propanoic;

axit (S)-3-{5-clo-6-[1-(6-metylpyridazin-3-yl)propoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (R)-3-{5-clo-6-[1-(5-metylpyrimidin-2-yl)propoxy]-1,2-benzoxazol-3-
yl} propanoic;

axit (S)-3-{5-clo-6-[1-(5-metylpyrimidin-2-yl)propoxy]-1,2-benzoxazol-3-
yl} propanoic;

axit (R)-3-{5-clo-6-[1-(5-clopyrimidin-2-yl)propoxy]-1,2-benzoxazol-3-
yl}propanoic; axit (S)-3-{5-clo-6-[1-(5-clopyrimidin-2-yl)propoxy]-1,2-
benzoxazol-3-yl } propanoic;

axit (R)-3-(5-clo-6-(1-(1-etyl-1H-pyrazol-3-yl)etoxy)benzo[d]isoxazol-3-
yl)propanoic; va

axit (S)-3-(5-clo-6-(1-(1-etyl-1H-pyrazol-3-yl)etoxy)benzo[d]isoxazol-3-
yl)propanoic.

Theo mot phuong an, hop chét c6 cong thie (I) duge chon tir nhém gbm:
axit (R)-3-(5-clo-6-(1-(pyridin-2-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic;
axit (R)-3-(5-clo-6-(1-(pyridin-2-yl)etoxy)benzo[d]isoxazol-3-yl) propanoic,
mudi tris(hydroxymetyl)aminometan);

hop chét axit (R)-3-(5-clo-6-(1-(pyridin-2-yl)etoxy)benzo[d]isoxazol-3-
yl)propanoic vai axit sulfuric (1:1);

natri (R)-3-(5-clo-6-(1-(pyridin-2-yl)etoxy)benzo[d]isoxazol-3-yl)propanoat;
hop chét axit (R)-3-(5-clo-6-(1-(pyridin-2-yl)etoxy)benzo[d]isoxazol-3-
yl)propanoic véi axit (S)-2-amino-5-guanidinopentanoic (1:1);

hop chét axit (R)-3-(5-clo-6-(1-(pyridin-2-yl)etoxy)benzo[d]isoxazol-3-
yl)propanoic véi axit (S)-2,6-diaminohexanoic (1:1);

axit (R)-3-(5-clo-6-(1-(pyridin-2-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic
hydroclorua;

(2R,3R,4R,5S)-6-(metylamino)hexan-1,2,3,4,5-pentanol (R)-3-(5-clo-6-(1-
(pyridin-2-yl)etoxy)benzo[d]isoxazol-3-yl)propanoat;
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hop chét axit (R)-3-(5-clo-6-(1-(pyridin-2-yl)etoxy)benzo[d]isoxazol-3-
yl)propanoic véi axit metansulfonic (1:1);

N-benzyl-2-phenyletanamin (R)-3-(5-clo-6-(1-(pyridin-2-
yl)etoxy)benzo[d]isoxazol-3-yl)propanoat;

N! N°-dibenzyletan-1,2-diamin (R)-3-(5-clo-6-(1-(pyridin-2-
yl)etoxy)benzo[d]isoxazol-3-yl)propanoat (1:2);
N'-(2-aminoetyl)etan-1,2-diamin (R)-3-(5-clo-6-(1-(pyridin-2-
yl)etoxy)benzo[d]isoxazol-3-yl)propanoat (1:3);

hop chat axit (R)-3-(5-clo-6-(1 —(pyridin—2-yl)etoxy)bénzo [d]isoxazol-3-
yl)propanoic véi axit 4-metylbenzensulfonic (1:1);
2-amino-2-(hydroxymetyl)propan-1,3-diol 3-(5-clo-6-(pyridin-2-
ylmetoxy)benzo[d]isoxazol-3-yl)propanoat;
2-amino-2-(hydroxymetyl)propan-1,3-diol (R)-3-(5-clo-6-(1-(5-metylpyridin-2-
yl)etoxy)benzo[d]isoxazol-3-yl)propanoat;
2-amino-2-(hydroxymetyl)propan-1,3-diol (S)-3-(5-clo-6-(1-(5-metylpyridin-2-
yl)etoxy)benzo[d]isoxazol-3-yl)propanoat;

axit 3-(5-clo-6-(1-(pyridin-2-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic (chét
triét quang);

2-amino-2-(hydroxymetyl)propan-1,3-diol 3-(5-clo-6-((5-flopyridin-2-
yl)metoxy)benzo[d]isoxazol-3-yl)propanoat;
2-amino-2-(hydroxymetyl)propan-1,3-diol 3-(5-clo-6-((5-clopyridin-2-
yl)metoxy)benzo[d]isoxazol-3-yl)propanoat;
2-amino-2-(hydroxymetyl)propan-1,3-diol 3-(5-clo-6-((5-metylpyridin-2-
yl)metoxy)benzo[d]isoxazol-3-yl)propanoat;
2-amino-2-(hydroxymetyl)propan-1,3-diol (R)-3-(5-clo-6-(1-(oxazol-2-
yl)etoxy)benzo[d]isoxazol-3-yl)propanoat;
2-amino-2-(hydroxymetyl)propan-1,3-diol (S)-3-(5-clo-6-(1-(oxazol-2-
yl)etoxy)benzo[d]isoxazol-3-yl)propanoat;
2-amino-2-(hydroxymetyl)propan-1,3-diol (R)-3-(5-clo-6-(1-(5-flopyridin-2-
yl)etoxy)benzo[d]isoxazol-3-yl)propanoat;
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2-amino-2-(hydroxymetyl)propan-1,3-diol (S)-3-(5-clo-6-(1-(5-flopyridin-2-
yl)etoxy)benzo[d]isoxazol-3-yl)propanoat;

Axit 3-(5-clo-6-(pyridazin-3-ylmetoxy)benzo[d]isoxazol-3-yl)propanoic;
2-amino-2-(hydroxymetyl)propan-1,3-diol (R)-3-(5-clo-6-(1-(pyrimidin-2-
yl)etoxy)benzo[d]isoxazol-3-yl)propanoat;
2-amino-2-(hydroxymetyl)propan-1,3-diol (S)-3-(5-clo-6-(1-(pyrimidin-2-
yl)etoxy)benzo[d]isoxazol-3-yl)propanoat;
2-amino-2-(hydroxymetyl)propan-1,3-diol (R)-3-(5-clo-6-(1-(5-clopyridin-2-
yl)etoxy)benzo[d]isoxazol-3-yl)propanoat;

axit 3-(5-clo-6-((6-metylpyridazin-3-yl)metoxy)benzo[d]isoxazol-3-
yl)propanoic;

2-amino-2-(hydroxymetyl)propan-1,3-diol (S)-3-(5-clo-6-(1-(5-clopyridin-2-
yl)etoxy)benzo[d]isoxazol-3-yl)propanoat;

axit (R)-3-(5-clo-6-(1-(6-metylpyridazin-3-yl)etoxy)benzo[d]isoxazol-3-
yl)propanoic;

axit (S)-3-(5-clo-6-(1-(6-metylpyridazin-3-yl)etoxy)benzo[d]isoxazol-3-
yl)propanoic;

axit (R)-3-(5-clo-6-(1-(pyridazin-3-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic;
axit (S)-3-(5-clo-6-(1-(pyridazin-3-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic;
axit (R)-3-(5-clo-6-(1-(5-metylpyridin-2-yl)propoxy)benzo[d]isoxazol-3-
yl)propanoic;

axit (S)-3-(5-clo-6-(1-(5-metylpyridin-2-yl)propoxy)benzo[d]isoxazol-3-
yl)propanoic;

axit (R)-3-(5-clo-6-(1-(pyridin-2-yl)propoxy)benzo[d]isoxazol-3-yl)propanoic;
axit (S)-3-(5-clo-6-(1-(pyridin-2-yl)propoxy)benzo[d]isoxazol-3-yl)propanoic;
axit (R)-3-(5-clo-6-(1-(5-clopyridin-2-yl)propoxy)benzo[d]isoxazol-3-
yl)propanoic; va

axit (S)-3-(5-clo-6-(1-(5-clopyridin-2-yl)propoxy)benzo[d]isoxazol-3-
yl)propanoic.
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axit (R)-3-{5-clo-6-[1-(5-etylpyridin-2-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (S)-3-{5-clo-6-[1-(5-etylpyridin-2-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (R)-3-{5-clo-6-[1-(6-etylpyridin-2-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (S)-3-{5-clo-6-[1-(6-etylpyridin-2-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit 3-{5-clo-6-[(5-clopyrimidin-2-yl)metoxy]-1,2-benzoxazol-3-yl } propanoic;
axit 3-{5-clo-6-[(5-metylpyrimidin-2-yl)metoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (R)-3-{5-clo-6-[1-(2-metyl-1,3-0xazol-5-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (S)-3-{5-clo-6-[1-(2-metyl-1,3-0xazol-5-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (R)-3-{5-clo-6-[1-(5-clopyrimidin-2-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (S)-3-{5-clo-6-[1-(5-clopyrimidin-2-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (R)-3-{5-clo-6-[1-(5-metylpyrimidin-2-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (S)-3-{5-clo-6-[1-(5-metylpyrimidin-2-yl)etoxy]-1,2-benzoxazol-3-
yl} propanoic;

axit (R)-3-{5-clo-6-[1-(4-etyl-1,3-oxazol-2-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (S)-3-{5-clo-6-[1-(4-etyl-1,3-oxazol-2-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (R)-3-{5-clo-6-[1-(pyrimidin-2-yl)propoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (S)-3-{5-clo-6-[1-(pyrimidin-2-yl)propoxy]-1,2-benzoxazol-3-yl } propanoic;
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axit (R)-3-{5-clo-6-[1-(pyridazin-3-yl)propoxy]-1,2-benzoxazol-3-yl} i)ropanoic;
axit (S)-3-{5-clo-6-[ 1-(pyridazin-3-yl)propoxy]-1,2-benzoxazol-3-yl } propanoic;
axit (R)-3-{5-clo-6-[1-(6-metylpyridazin-3-yl)propoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (S)-3-{5-clo-6-[ 1-(6-metylpyridazin-3-yl)propoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (R)-3-{5-clo-6-[1-(5-metylpyrimidin-2-yl)propoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit (S)-3-{5-clo-6-[1-(5-metylpyrimidin-2-yl)propoxy]-1,2-benzoxazol-3-

yl} propanoic;

axit (R)-3-{5-clo-6-[1-(5-clopyrimidin-2-yl)propoxy]-1,2-benzoxazol-3-
yl}propanoic; axit (S)-3-{5-clo-6-[1-(5-clopyrimidin-2-yl)propoxy]-1,2-
benzoxazol-3-yl}propanoic;

axit axit (R)-3-(5-clo-6-(1-(1-etyl-1H-pyrazol-3-yl)etoxy)benzo[d]isoxazol-3-
yl)propanoic;
(S)-3-(5-clo-6-(1-(1-etyl-1H-pyrazol-3-yl)etoxy)benzo[d]isoxazol-3-
yl)propanoic; va

axit 3-{5-clo-6-[(1R)-1-(3-flopyridin-2-yl)etoxy]-1,2-benzoxazol-3-

yl} propanoic.

Theo mot phuong an, hop chét c6 cong thic (1) 1a:

axit 3-(5-clo-6-(1-(pyridin-2-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic hoac
mudi cia né.

Theo mot phuong an, hop chét c6 cong thie (1) la:

axit 3-(5-clo-6-(1-(pyridin-2-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic hoéc
mubi dugc dung cia né.

Theo mdt phuong 4n, hop chét c6 cong thire (1) 1a:

axit 3-(5-clo-6-(1-(pyridin-2-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic.

Theo mdt phuong 4n, hop chét cé cong thire (I) 1a:

axit 3-(5-clo-6-(1-(pyridin-2-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic ¢ dang

muoi duoc dung.
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Theornétphucngén,hqpchétcécéngthﬁc(Dlé:

axit (R)-3-(5-clo-6-(1-(pyridin-2-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic hodc
mudi ctia né.

Theo mdt phuong an, hop chét c6 cong thic (1) 1a:

axit (R)-3-(5-clo-6-(1-(pyridin-2-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic hodc
mudi duogc dung cuda né.

Theornétphuongén,hqpchétcécéngthﬁc(Dlé:

axit (R)-3-(5-clo-6-(1-(pyridin-2-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic.
Theornétphuongén,hqpchétcécéngth&c(Dlé:

axit (R)-3-(5-clo-6-(1-(pyridin-2-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic &
dang mubi duoc dung.

Theo mot phuong an, hop chét c6 cong thie (1) 1a axit 3-(5-clo-6-(1-(6-
metylpyridazin-3-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic hoac mubi cta no.
Theo mét phuong an, hop chét ¢6 cong thire (I) 12 axit 3-(5-clo-6-(1-(6-
metylpyridazin-3-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic hoac mubi duoc
dung cua no.

Theo mot phuong an, hop chét ¢6 cong thire (T) 12 axit 3-(5-clo-6-(1-(6-
metylpyridazin-3-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic.

Theo mét phuong an, hop chét c6 cong thie (1) 14 axit 3-(5-clo-6-(1-(6-
metylpyridazin-3-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic ¢ dang mudi duoc
dung.

Theo mdt phuong an, hop chét c6 cong thie (I) 12 axit (R)-3-(5-clo-6-(1-(6-
metylpyridazin-3-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic hodc mubi ctia no.
Theo mot phuong an, hop chét c6 cong thire (I) 1a axit (R)-3-(5-clo-6-(1-(6-
metylpyridazin-3-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic hoéc mubi duoc
dung cua no.

Theo mét phuong an, hop chét ¢ cong thie (I) 12 axit (R)-3-(5-clo-6-(1-(6-
metylpyridazin-3-yl)etoxy)benzo|[d]isoxazol-3-yl)propanoic.
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Theo mot phuong an, hop chét ¢ cong thie (I) 1 axit (R)-3-(5-clo-6-(1-(6-
metylpyridazin-3-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic & dang mubi duoc
dung.

Theo mot phuong an, mudi duoc dung la mubi etanolamin.

Céc thuét ngit va dinh nghia

Hop chét co cong thire (1) va mudi ciia né trong ban mé ta nay dung dé chi “hop
chét theo sang ché”.

Thuét ngit “halogen” hodc “halo” nhu dugc sitr dung trong ban mé td nay dung
& chi flo (F), clo (Cl), brom (Br), hoic iot (I). Vi du vé halogen thich hop 1a flo
va clo.

Thuét ngit “heteroaryl” nhu duoc st dung trong ban mo6 ta nay dung dé chi vong
thom cé 5 hodc 6 canh ma chira mot hodc nhiéu (vidu 1, 2 hodc 3) nguyén tu
khac loai doc 1ap dugc chon tir O, N hodc S. Vi du, khi “heteroaryl” 1a vong ¢6 5
canh, vong chira nguyén tir khac loai duoc chon tir O, N hodc S va ¢6 thé tuy y
chtra thém tir 1 dén 3 nguyén tit nito (vi du c6 thé chira thém mét, hai hoic ba
nguyén tir nito). Khi “heteroaryl” 1a vong c6 6 canh, vong c6 thé chira tir 1 d&én 3
nguyén tu nito. Vi du vé vong heteroaryl c¢6 5 hodc 6 canh bao gém, nhung
khong chi gidi han &, pyrolyl, triazolyl, thiadiazolyl, tetrazolyl, imidazolyl,
pyrazolyl, isothiazolyl, thiazolyl, isoxazolyl, oxazolyl, oxadiazolyl, furazanyl,

furanyl, thienyl, pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl va triazinyl.

‘Du luong dbi hinh’ (ee) 1a luong du thira cia mot chét ddng phan quang hoc
trén mot chét déng phén quang hoc khac dugc thé hién dudi dang phé“m tram.
Trong qua trinh diéu chinh triét quang, khi ca hai chét ddng phan quang hoc nay
déu c¢6 mat véi luong bang nhau, thi du luong d6i hinh 14 0 (0% ee). Tuy nhién,
néu mot chat déng phan quang hoc duge lam giau dé n6 chiém 95% san pham,
du luong dbi hinh khi d6 1a 90% ee (luong chét déng phan quang hoc dugc 1am
giau, 95%, tru di luong chét dong phan quang hoc kia, 5%).
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Thuat ngit “giau dbi hinh” dung dé chi san phdm ma du luong d6i hinh (ee) cia
ching 16n hon 0. Vi dy, thuat ngir “giau d6i hinh” ding dé chi san pham ma du

luong d6i hinh cta ching 16n hon 50% ee, 16n hon 75% ee, va 1on hon 90% ee.

‘Déi hinh tinh khiét’ dung dé chi san phdm ma du lugng déi hinh cia chung 1a

99% hoac cao hon.

Pugc bao gdbm trong pham vi ciia hop chét theo sang ché 1a tat ca cac solvat (ké
ca cac hydrat), cac phtrc chét, cac chét da hinh, cac din xuit phong xa, va cac

chét ddng phén 14p thé cua hop chét c¢6 cong thirc (I) va mudi ciia chung.

Pugc bao gdm trong pham vi ctia hop chit theo sang ché 1a tit ca céc solvat
(bao gbém cac hydrat), cac phirc chét, cac chét da hinh, c4c tién dugc chét, cac
dan xuét phong xa, va cac chit déng phan 14p thé cua hop chét c6 cong thic (1)

va muoi cua ching.

Tién duoc chét cia hop chét theo sang ché 14 dugc bao gdm trong pham vi clia
sang ché. Theo mdt phuong 4n, hop chét theo sang ché khéng phai 1a tién duoc
chét.

Nhu duoc st dung trong ban mo ta nay, thuat ngir “tién dugc chat” cé nghia la
hop chit ma duoc chuyén hoa trong co thé, vi du bé'lng su thuy phan trong mau,
thanh dang hoat hoa cia chung ma cé tac dung chira bénh. Tién duoc chét duoc
dung duoc mo ta trong tai liéu T. Higuchi and V. Stella, Prodrugs as Novel
Delivery Systems, Vol. 14 trong loat bai A.C.S. Symposium, va trong tai liéu
Edward B. Roche, ed., Bioreversible Carriers in Drug Design, American
Pharmaceutical Association and Pergamon Press, 1987 va trong tai liéu D.
Fleishner, S. Ramon and H. Barba “Improved oral drug delivery: solubility
limitations overcome by the use of prodrugs”, Advanced Drug Delivery
Reviews (1996) 19(2) 115-130. Tién dugc chit 13 chat mang c6 lién két cong
héa tri bt ky ma giai phong hop chit ¢6 cong thirc (I) in vivo khi tién duge chét
d6 duoc ding cho bénh nhan. Tién dugc chét thong thudng dugc didu ché bang

cach cai bién nhom chire theo cach ma viéc cai bién dugc tach ra in vivo tao ra
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hop chét géc. Tién dugc chét co thé bao g@)m, vi dy, hop chét theo sang ché
trong d6 nhém axit cacboxylic duoc lién két véi nhém bat ky ma, khi duoc ding
cho bénh nhén, tach ra dé tao ra nhom axit cacboxylic. Do d6, vi du dién hinh vé
tién duoc chét bao gbm (nhung khéng chi gidi han ) dan xuat phosphonat,
carbamat, axetat, format va benzoat ctia nhém chirc axit cacboxylic ctia hop chét
theo sang ché.

Hop chét theo sang ché c6 thé tao ra mubi cong bazo. Mudi nay c6 thé dugc tao
ra bang cach phan mg véi bazo thich hop, tiy ¥ 1a dung méi thich hop nhu
dung méi hitru co, dé thu duoc mudi ma co thé duoc phan tach béng cach két

tinh va loc.

Hop chét theo sang ché ciing c6 thé tao ra mudi cong axit. Mudi nay c6 thé duoc
tao ra bang cach phan tng véi axit thich hop, tily y trong dung méi thich hop
nhu dung méi hitu co, dé thu duoc mudi ma cé thé duoc phan tach béng cach

két tinh va loc.

Can hiéu rang viéc vién din dén hop chit c6 cong thuc (I) va mubi ctia nd trong
ban mé ta nay bao gdm hop chat cé cong thirc (I) & dang bazo tu do, axit tu do
hoac & dang mubi cla chung, vi du & dang mubi dugc dung cda chung. Do 46,
theo mot phuong an, sang ché d& cap dén hop chét ¢ cong thirc (I) & dang bazo
tu do. Theo mét phuong an khéc, sang ché dé cép dén hop chét c6 cong thirc (1)
¢ dang axit tu do. Theo mot phuong én khac, sang ché dé cap dén hop cht ¢6
cong thire (I) va mudi cia chiing. Theo phuong an khéc, sang ché dé cap dén

hop chét cé cong thirc (I) va mubi duoc dung cuia ching.

Do kha ning sir dung tiém ning cia chung trong y hoc, nén ghi nhén rang dé sir
dung trong y hoc mubi cla hop chét theo sang ché phai la dugc dung. Nhu duogc
sir dung trong ban mé ta nay, thuat ngir 'mudi dugc dung' ding dé chi mubi giir
lai hoat tinh sinh hoc mong mubn cua hop chét cht thé va c6 ddc tinh khong
mong mubn ¢ mirc téi thiéu. Nguoi cé hiéu biét trung binh trong linh vuc nay
hiéu r5 vé mubi dugc dung va mubi duoc dung bao gébm nhimg loai mubi duoc

mo ta trong tai liéu Berge, J. Pharm. Sci., 1977, 66, 1-19.
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Mudi bazo duge dung bao gém, nhung khong chi gidi han &, mudi amoni, mudi
kim loai kiém nhu mudi ctia natri va kali, mudi kim loai kiém thd nhu mubi cta
canxi va magie va mudi véi bazo hitu co, bao gém mudi clia amin bac mot, bac
hai va bac ba, nhu t-butylamin, xyclohexylamin, dimétylamin, trimetylamin,

dietyltriamin, 2-amino-2-(hydroxymetyl)-1,3-propandiol (TRIS), etanolamin va

N-metyl-D-gluxamin.

Mubi cong bazo duoc dung bao gbm, nhung khoéng chi giéi han &, mudi amoni,
mudi kim loai kiém nhu mudi cia natri va kali, mubi kim loai kiém thé nhu
mudi clia canxi va magie va mudi v6i bazo hiru co, bao g6m mubi ctia amin bac
mot, bac hai va bac ba, nhu t-butylamin, xyclohexylamin, dimetylamin,
trimetylamin, dietyltriamin, 2-amino-2-(hydroxymetyl)-1,3-propandiol (TRIS),

etanolamin, colin va N-metyl-D-gluxamin.

Mudi axit duge dung bao g@)m, nhung khoéng chi gidi han ¢, hydroclorua,
hydrobromua, nitrat, metylnitrat, sulfat, bisulfat, sulfamat, phosphat, axetat,
hydroxyaxetat, phenylaxetat, propionat, butyrat, isobutyrat, valerat, maleat,
hydroxymaleat, acrylat, fumarat, malat, tartrat, xitrat, salixylat, p-
aminosalixyclat, glycollat, lactat, heptanoat, phthalat, oxalat, sucxinat, benzoat,
o-axetoxybenzoat, clobenzoat, metylbenzoat, dinitrobenzoat, hydroxybenzoat,
metoxybenzoat, mandelat, tannat, format, stearat, ascorbat, palmitat, oleat,
pyruvat, pamoat, malonat, laurat, glutarat, glutamat, estolat, metansulfonat
(mesylat), etansulfonat (esylat), 2-hydroxyetansulfonat, benzensulfonat
(besylat), p-aminobenzensulfonat, p-toluensulfonat (tosylat), naptalen-2-

sulfonat, etandisulfonat, va 2,5-dihydroxybenzoat.

Mubi cong axit duge dung bao gdm, nhung khéng chi gidi han &, hydroclorua,
hydrobromua, nitrat, metylnitrat, sulfat, bisulfat, sulfamat, phosphat, axetat,
hydroxyaxetat, phenylaxetat, propionat, butyrat, isobutyrat, valerat, maleat,
hydroxymaleat, acrylat, fumarat, malat, tartrat, xitrat, salixylat, p-
aminosalixyclat, glycollat, lactat, heptanoat, phthalat, oxalat, sucxinat, benzoat,

o-axetoxybenzoat, clobenzoat, metylbenzoat, dinitrobenzoat, hydroxybenzoat,
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metoxybenzoat, mandelat, tannat, format, stearat, ascorbat, palmitat, oleat,
pyruvat, pamoat, malonat, laurat, glutarat, glutamat, estolat, metansulfonat
(mesylat), etansulfonat (esylat), 2-hydroxyetansulfonat, benzensulfonat
(besylat), p-aminobenzensulfonat, p-toluensulfonat (tosylat), naptalen-2-

sulfonat, etandisulfonat, va 2,5-dihydroxybenzoat.

Theo mét phuong an, mudi 1a mudi duoc dung.

Theo moét phuong an, mudi duoc dung la mudi etanolamin.

Céc hop chét nhét dinh theo sang ché c6 thé ton tai & dang chét déng phan lap
thé. Can hiéu ring sang ché bao gOm tat ca céac chiat ddng phan hinh hoc va
quang hoc cua hop chét nay va hon hop ctia ching bao gbm chét triét quang.
Céc dang chit dong phan l4p thé khac nhau c6 thé duoc tach mot chit dong phan
tir mot chat dong phan khac bang phuong phap di biét trong linh vuc nay (vi du
phan tach bang HPLC bat d6i) hozc bét ky chét ddng phén 1ap thé nao co thé co
duoge bang cach tong hop dic higu lap thé hoac khong dbi ximg. Sang ché ciing

m& rong dén dang ho bién bat ky va hon hop cua no.

Hop chét nhat dinh cta sang ché c6 thé chira tim khong d6i xtmg (con dugc goi
1a tAm bt d6i) va vi thé c6 thé ton tai & dang chat ddng phan quang hoc duy
nhét, hodc & dang hén hop cua chung. Khi hoa hoc lap thé cta tAm bat dbi thé
hién trong cong thuc (1), hodc trong bat ky chu tric héa hoc nao dugc minh hoa
& day, khong dugce xac dinh, cAu trac nay ¢ xu huéng bao gém chét ddng phan
1ap thé bét ky va tat ca cac hdn hop ctia chung. Do dé, hop chét theo cong thirc
(I) chtra mét hodc nhiéu tam bt dbi co thé duoc st dung lam chét cai bién triét
quang bao gbm hdn hop triét quang va cht triét quang, hdn hop giau chét dong
phan dbi hinh, hodc & dang chat déng phan 1ap thé riéng ré tinh khiét quang hoc.

Chét ddng phan lap thé riéng r& clia hop chét theo cong thirc (I) ma chira mot
hodc nhidu tam bat dbi c6 thé duoc phan giai bing phuong phap di biét bsi
ngudi c6 hidu biét trung binh trong linh vuc nay. Vi dy, viéc phén giai c6 thé
duge thue hién (1) bang cach tao ra mudi, phtrc chit hodc dan xuét khac ciia chat

d6ng phan khong d6i quang; (2) bang phan umg chon loc véi thubc thir chat
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déng phan lap thé dic hiéu, vi du b;ing cach oxy hoa hodc khur bé’mg enzym;
hodc (3) bang séc ky khi-long hodc 16ng trong mdi truong khong dbi xtmg, vi
du, trén mot chét hd tro khong dbi xung nhu silic oxit voi phéi t khong déi
xtmg lién két hozc véi su c6 mit ciia dung moi khong d6i xing. Can phai hiéu
rang khi chat ddng phan 14p thé mong mudn duge chuyén hoa thanh thuc thé
hoa hoc khac bdi moét trong nhitng quy trinh phan tdch nhu duge mo ta trén day,
mot budce nita duge yéu ciu dé giai phong dang mong mudn. Theo cach khac,
chét ddng phén 14p thé cu thé c6 thé duoc téng hop bang cach tong hop khéng
ddi xung su dung thudc thir hoat tinh quang hoc, co chét, chét xtic tac hodc dung
moi, hoac béng cach chuyén hoéa mot chit d6i hinh thanh mot chat di hinh khéc

bang cach bién d6i khong doéi xung.

Theo mot phuong an, sang ché d cap dén hop chat c6 cong thirc (I) trong d6 R,
khéng phai 1a H, va trong d6 chat dbi hinh (R) c6 mit véi du lugng dbi hinh
(“ee”) 1om hon 90%.

Theo mdt phuong 4n, chat di hinh (R) c6 mit véi ee 16n hon 95%.

Theo mét phuong 4n, chat d6i hinh (R) c6 mit véi ee 16n hon 99%.

Séng ché bao gbm trong pham vi ctia n6 tAt ca cac dang ti luong va phi ti luong

c6 thé ¢6 ciia mudi cua hop chat co cong thice (1).

Céc hop chit nhét dinh theo sang ché c6 thé ton tai & dang solvat. Nhu duoc sir
dung trong ban mé ta nay, thuat nglr “solvat” dung dé chi phtic hop ctia hoa hoc
luong phap bién thién dugc tao ra boi chit tan (trong sang ché nay, hop chét co
cong thuc (I) hodc mudi ctia né) va dung méi. Dung médi nay vi muc dich ctia
sang ché c6 thé khong can thiép vao hoat tinh sinh hoc cua chét tan. Vi du vé
dung méi thich hop bao gdm nuéc, metanol, etanol va axit axetic. Néu dung méi

duoc dung la nudc, solvat co thé dugc goi la hydrat.

Cén phai hidu thém ring c4c hop chat nhét dinh theo sing ché ma ton tai & dang
tinh thé, bao gdm cac solvat khac nhau ctia ching, c6 thé thé hién hién tuong da
hinh (ttc 14 kha ning xuét hién véi cac chu truc tinh thé khac nhau). Céac dang

tinh thé khac nhau nay thuong duoc goi 1a ‘chat da hinh’. Sang ché bao gém cac
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chét da hinh nay. Cac chét da hinh c6 thanh phan hoa hoc gidng nhau nhung
khac nhau & d6 c6 két, su b tri hinh hoc, va cac thudc tinh mé ta khac nhau ctia
trang théi ran két tinh. Céc chét da hinh, vi thé, c6 thé c6 nhimg dic tinh vat ly
khéc nhau nhu hinh dang, mat dg, do cimg, 4o bién dang, 46 6n dinh va do tan.
Céc chét da hinh thuong c6 diém nong chay, phé hong ngoai, va cic mau nhiéu
xa bt tia X khac nhau, ma c6 thé duoc st dung dé nhéan dang. Cén phai hiéu
réng cac chét da hinh khac nhau c6 thé duoc tao ra, vi du, béng cach thay dbi
hoac diéu chinh cac diéu kién phan Umg hodc thude tht, duge sur dung dé taora
hop chét. Vi du, nhiing thay dbi vé nhiét do, ap suit, hodc dung méi cé thé tao ra
chét da hinh. Ngoai ra, mot chét da hinh c6 thé chuyén hoa tu nhién sang mot
chét da hinh khac trong mot sb diéu kién nhét dinh.

Hop chét c¢6 cong thie (1) va mubi ctia n6 c6 thé duoc danh ddu dong vi va
tuong tu nhu hop chét theo sang ché, nhung d6i véi mot hoic nhiéu nguyén tir
d3 duoc thay thé béi nguyén tir c6 nguyén tir khéi hoic s6 khdi khac véi nguyén
ttr khéi hoac b khéi duoc tim théy nhiéu nhat trong tu nhién. Vi du vé chét
ddng vi ma cé thé dugc két hop vao hop chit theo séng ché 12 chét dong vi cua
hydro, cacbon, nito, flo, nhu H, G, 4C va BF. Cac hop chit duoc dénh dau
ddng vi nay 1a hitu ich trong thi nghiém vé su phan bd duoc chét va/hodc mo co
chét. Vi du, cac déng vi''Cva 18F 14 d3c biét hitu ich trong PET (chup xa hinh
cit 16p). PET 14 hitu ich trong viéc chup anh ndo. Céac hop chét dugc déanh dau
ddng vi theo séng ché thuong c6 thé duge diéu ché bang cach thuc hién cac quy
trinh duéi day, bing cach thay thé mot thudc thir duge danh dau déng vi sin c6

dé c6 dugc mot chat phan ung khong duoc danh ddu dong vi.

Chit viét tat

conc. dam dac

DCM diclometan

DEAD dietylazodicarboxylat
DMF N,N-dimetylformamit
DMSO dimetylsulphoxit

ESI ion hoa dién tir phun
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gio

axit 4-(2-hydroxyetyl)-1-piperazinetansulphonic
1-hydroxybenzotriazol

sic ky 16ng hiéu ning cao

séc ky 16ng — khéi phd

axetonitril

phut

mililit

metansulphonyl

cong huong tir hat nhan
(R)-3,3-diphenyl-1-metylpyrolidino[1,2-c]-1,3,2-oxazaborol
nhiét 46 trong phong

thoi gian luu

sic ky 16ng siéu t6i han

tetrahydrofuran

axit trifloaxetic

2-amino-2-(hydroxymetyl)-1,3-propandiol

Quy trinh diéu ché hop chat

Hop chét theo séng ché (trong d6 R' va R? 1a nhu dugc dinh nghia trén day) vé

co ban c6 thé duoc téng hop theo so d6 phan umg 1 bang cach xir ly etyl 3-(5-

clo-6-hydroxybenzo[d]isoxazol-3-yl)propanoat (IIla) (hop chét c6 cong thirc

(IIT) trong d6 R 1a etyl) hoac metyl 3-(5-clo-6-hydroxybenzo[d]isoxazol-3-

yl)propanoat (I1Ib) (hop chét c6 cong thice (IIT) trong d6 R 12 metyl) bing

CH(R")(R*)OMs c6 cong thic (IV) véi sy c6 mit clia chét tao lién két, hodc véi

CH(R')(R?)OH c6 cong thirc (V) v6i su c6 mit cia chét tao lién két, tiép theo 1a

xa phong héa hodc thuy phéan gian tiép axit ciia este thu duoc cé cong thuc (II).
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1 2 2
RI_R RIR LIOH.H,0,
é ve W) o o THF:EtOH:H,0,
N RT
CsCO;, MeCN, 70°C al ¢
_ \ U
o o TOR -OR
o
(Ila): Reetyl
(D). Re=metyl hodc
1 2 2 2
R\T/R “ R’\i/R LiOH.H,0, R‘\I/R
THF:EtOH:H,0,
OH O\ /"’QZ\ 0\ RT “ Ow/ ‘\\\ O».
N N
DEAD, PPHg, THF /H\% 74 C,/i]\_,//
0°C -1t -
) )
o OR v
S OR OH
g o
(la): R=ctyl
(b): R=metyl

So dd phan tng 1
Alkyl 3-(5-clo-6-hydroxybenzo[d]isoxazol-3-yl)propanoat c6 cong thurc (III) vé
co ban c6 thé duoc tong hop theo so d6 phan tmg 2 va 3 bét dau tir 4-

cloresorxinol.
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Me,SOyg,
HO_ n_ OH ACOH.BFOEL, o . OH  KLOsaceton. o -~ _OH
U —=e . oicar S
N aF A NF
o) O
dietyl carbonat NH-OH.HCI
NaH:‘O'Ueg C o o0 Na, EtOH, H,SO,, ROH,
100 -120 °C i = 77 didu kign hdi didn bign hdi hny
al NN
OH
O O LiAlH,, THF - MsC!, Et;N, DCM
- 4 . sCl, EtsN,
/ —_—— —_—
Cl O bode NaBH,, EtOH, ¢ N // o ke A~
(' THF,70°C
OR OH OMs
NaCN, DMSO, OO NaOH, H50, ~0 o H2§O.:. EﬁOl“L
100 °C = ‘N FtOH, didu kign hdi Juu @ \N dicu kign hoi o
Y, . Y
Cl = cr” L
CN o
Of\
O O AlCI;, DCM, HO O,
N didu kién bdi hen i N
y/
cl N
o}‘ OEt (la) o>\OEt
So d6 phan tng 2

-43-



31113

HO OH Me,SO4 /OD/O\ Y O 0
K,CO,, aceton

SOCI2 MeOH Na! AlCls

rt, 16h CH5CN, 80 "C
C5H5N EtOH / 1. C5H5N ACZO

Oy /O \ O\

NH,OHHCI Jo0c | N
110°C 2C.HN120 cl =

AICl;, DCM HO

)

So d6 phan tmg 3

Mesylat CH(R")(R*)OMs c6 cong thic (IV) c6 thé duoc tong hop tir rugu triét
quang c6 cong thire (V), thu duoc tir viéc khir aldehyt hodc keton c6 cong thirc
(VI), vé co ban theo so dd phan tmg 4 (dé tao ra ruou triét quang duoc hoat héa)
hoic tir rugu khong di xtmg ¢ cong thirc (V) thu duge tir viée khir khong d6i
xung cua keton c6 cong thire (VI) vé co ban theo so db phan tmg 5 (dé tao ra

ruou hoat héa dugc lam giau khong dbi ximg)

MsCl, EizN, DCM,

RU_R? . R R 0°C o RR
0 j; OMs
V) W) )
So phéan Ung 4
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ni gz RCBS, BH3Me;S, THF MsCl, EtsN, DCM, o e
~ R, R 0°C N o
‘,( >
0 OH OMs
(V1) V) (V)
H pn
R-CBS = wPh
N\
B0
md
So d6 phan tmg 5

Theo cach khac, mesylat cé cong thic (IV) vé co ban c6 thé duoc tong hop theo
so d6 phan Umg 6 tir axit cacboxylic ¢6 cong thurc (IX). Phén Umg axit cacboxylic
c6 cong thire (IX) véi N,O-dimetylhydroxylamin véi su 6 mat cua chét tao lién
két thich hop, vi du HOBT va EDCI, dé thu duoc Weinreb amit cé cdng thuc
(VID), tiép theo 14 phan tmg véi thuéc thir Grignard cé cong thuc (VIII) thu dugc
keton c6 cong thic (VI). Su khir keton cé cong thire (VI) bang chét khi thich
hop, vi du natri borohydrua (NaBHy) thu dugc rugu d6i xtmg (V), ma c6 thé tuy
y duoc hoat hoa, vi du ¢ dang mesylat c6 cong thuc (IV) bang cach dua vao
nhém hoat héa thich hop, vi du mesylat, bang cach phan tmg véi tac nhan hoat
héa, vi du bang cach phan ung v6i mesyl clorua (MsCl), trong dung méi thich
hop, vi du diclometan (DCM), sit dung bazo thich hop, vi du trietylamin (Et;N),
& nhiét do thich hop, vi du nhiét d6 xung quanh.

HOBT, EDCI, ,
HNMeOMe, DMF, rt Rl I R2MgBr (VIII),

1 N< THF, rt R!
R\n/OH \n/ O/ \n/

o] o O
(1X) (Vi) (V1)
oy o Meor R1\(R2 Do rEtt3N’ Rl _R?
OH OMs
V) (IV)
So db phéan tmg 6
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Theo cach khéc, mesylat c6 cong thuc (IV) vé co ban c6 thé dugc tong hop theo
so do phan tmg 7, bang cach xir 1y hop chét xyano c6 cong thic (X) v6i thude
thtr Grignard c6 cong thirc (VIII) trong dung mai thich hop, vi du THF, ¢ nhiét
d6 thich hop, vi du 0°C, dé thu duoc keton hoic aldehyt c6 cdng thire (VI).
Viéc khir aldehyt hoic keton c6 cong thirc (VI) & diéu kién déi xtmg, vi du bang
cach st dung natri borohydrua (NaBHy) trong dung méi thich hop, vi du
metanol (MeOH), thu dugc rugu cé cong thirc (V).

Viéc khir keton ¢6 cong thite (VI) (R, khong phai H) dudi diéu kién khéng doi
xung, vi du bang cach st dung R-CBS ((R)-3,3-diphenyl-1-metylpyrolidino[1,2-
c]-1,3,2-oxazaborol) va boran-dimetylsulphit trong dung méi thich hop, vi du
THF, thu duoc rugu khong dbi xtmg (VA).

Ruou dbi xtimg c6 cong thirc (V) hodc ruou khong d61 xtmg c6 cong thirc (VA)
c6 thé tiy v duoc hoat hoa, vi du & dang mesylat tuong tmg c6 cong thic (IV)
hodc cong thuc (IVA) béng cach dua vao nhom hoat hoa thich hgp, vi du
mesyat, bang cach xi 1y v6i tac nhan hoat hoa, vi du bang cach xir 1y v6i mesyl
clorua (MsCl), trong dung mdi thich hop, vi du diclometan (DCM), bang cach
str dung bazo thich hop, vi du trietylamin (Et;N), & nhiét d6 thich hop, vi du

nhiét d6 xung quanh.
R?MgBr
(VIIl), THF, 0 NaBH,, ,  MsClLEtN, P
R o RL _R? MeOH, it RL_R?®  DCM,tt, R\(R
CN > - >
o) OH OMs
) Vi V) (V)

R-CBS, BH3 ¢ Me,S, THF,

H ph )
R-CBS = %Ph

\/B/O Y
Me MsClI, EtzN,
R1// R2 DCM: rt1 R1/I"‘ R2
s, L= S
© L, ®) oms
VA (IVA)
So db phéan tmg 7
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Nguoi co hiéu biét trung binh trong linh vuc nay hiéu ring co thé can thiét phai
béo vé phan tr thé phan tmg nhit dinh trong mét s trong céc quy trinh trén day.
Céc k¥ thuat bao vé va loai bé nhom bao vé thong thuong, nhu cac k¥ thuat
dugc md ta trong tai liéu “Greene T.W. Protective groups in organic synthesis,
New York, Wiley (1981)”, c6 thé dugc st dung. Vi du, amin béc mot c6 the
duoc bao vé nhur phthalimit, trifloaxetyl, benzyl, tert-butyloxycarbonyl,
benzyloxycarbonyl hoac din xuét trityl. Cac nhom axit cacboxylic co thé duoc
bao vé nhu este. Cac nhom aldehyt hodc keton co thé duogc bao vé nhu axetal,
ketal, thioaxetal hosc thioketal. Viéc loai boé nhém bao vé ctia cdc nhom nay dat
duqcbéngcédnm&dungcécquytﬂnhdﬁlﬁét&onglﬁﬂlvucnéyﬁVidu,nhénl
bao vé nhu rert-butyloxycarbonyl co thé duoc loai bo bang cach sir dung axit
nhu axit clohydric ho#c axit trifloaxetic trong dung méi thich hgp nhu
diclometan, dietylete, 1,4-dioxan, isopropanol hodc hén hop ctia chung.

Trong phéan ung hodc quy trinh bét ky dugc mo ta trén day, cac phuong phap gia
nhiét va lam lanh thong thuong cé thé duoc sir dung, vi du bdn dau dugc diéu
chinh nhiét d6 hoic khéi néng duoc didu chinh nhiét d6, va bén nude da/mudi
ho#ic bdn nudc da /axeton tuong ung. Cac phuong phap phén tach théng thuong,
Vidutéd1ﬁihoécvéodungrnéihénuéchoéckhéngphéihénuéccéthéduqc
m&dung.Cécphuong;ﬂépth@ngthubngdélén1kh6dungrnéihﬁuco,dung
dich, hoac chét chiét, nhu l4c voi magie sulfat khan, hodc natri sulfat khan, hoac
dua qua thuy tinh ky nudc, ¢6 thé duoc stir dung. Cac phuong phép tinh ché
thong thuong, vi du két tinh va séc ky, vi du séc ky silic oxit hodc sac ky pha
dao, cb thé dugc sir dung néu can. Viéc két tinh c6 thé dugc thuc hién b::ing cach
str dung dung mdi théng thuong nhu etyl axetat, metanol, etanol, hodc butanol,
hodc hon hop hé nudc cia ching. Cén phai hiéu rang thong thuong thoi gian va
nhiét d6 phan ung cu thé c6 thé duoc xac dinh béi k¥ thuat kiém so4t phan ung,
vi du séc ky 16p mong va LCMS.

Cac phuong phap chung
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Trir phi c6 quy dinh khéc, cac nguyén liéu ban d4u 12 ¢6 sin trén thi truong. TAt
c& cac dung méi va cac thubce thir trén thi truong déu c6 trong phong thi nghiém
va dugc sir dung nhu nhan dugce.

Khi céc chét chat dong phan phi dbi quang c6 mat va chi lién quan dén hoa hoc
lap thé twong ddi, hodc khi chét dbi hinh c6 mat va héa hoc 1ap thé tuyét doi
khong duoc biét rd, thi cac ky hiéu lién két dam, nét lién hodc nét dit dugc sir
dung (™/""""")_ Theo cach khac, khi céac chét chét ddng phén phi dbi quang c6
Inétvéchicéhéahpcl@pthétuongdéiduqcdécép,hoéckhichétdéihhﬂlcé
mat va hoa hoc lap thé tuyét d6i khong duoc biét 15, viéc sir dung “orl” & tim
khong déi ximg c6 nghia 14 héa hoc 14p thé tuyét dbi ctia hop chat nhat dinh 1a
khéng duoc biét rd, tic 1a hop chit dugc d cap co thé 1 chit d6i hinh R hoic
chat déi hinh S. Khi héa hoc 1ap thé tuyét dbi duoc biét rd va hop chét 1a chét
dbi hinh riéng ré, ky hiéu dam nét dut (—--) dugc su dung néu can, ma
khong st dung “orl” ¢ tam khong d6i ximg.

Cac phuong phap phéan tich

Céc phuong phap LCMS
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Phuong Mo ta

phap

A Cot: Acquity BEH C18 (50mm X 2,1mm, 1,7pm)
Pha dong: A: axit formic 0,1% trong nudc; B: axit formic 0,1%
trong MeCN
Thoi gian (phiat)/%B: 0/3, 0,4/3, 3,2/98, 3,8/98, 4,2/3, 4,5/3
Nhiét d6 cot: 35 °C
Téc d6 dong chay: 0,6ml/phut

B Cot: Acquity BEH C18 (50mm X 2,1mm, 1,7um)
Pha dong: A: axit formic 0,1% trong nudc; B: axit formic 0,1%
trong MeCN
Thoi gian (phuat)/%B: 0/3, 1,5/100, 1,9/100, 2/3.
Nhiét do cot: 40 °C
Téc d6 dong chay: 1,0ml/phit

C Cot: X Bridge C18 (50mm X 4,6mm, 2,5um)
Pha dong: C: MeCN; D: Smm Amoni Axetat trong nudc
Thoi gian (phuat)/%C: 0/5, 0,5/5, 1/15, 3,3/98, 5,2/98, 5,5/5, 6/5.
Nhiét do cét: 35 °C
Téc d6 dong chay: 1,3ml/phut

D Cot: X Bridge C18 (50mm X 4,6mm, 2,5um)
Pha dong: A: 5SmM Amoni bicacbonat trong nudc (pH~10); B:
MeCN
Thoi gian (phut)/%B: 0/5, 0,5/5, 1/15, 3,3/98, 5,2/98, 5,5/5, 6/5.
Nhiét do cot: 35 °C
Téc d6 dong chay: 1,3ml/phut

E Cot: Acquity BEH C18 (100mm X 2,1mm, 1,7um)
Pha dong: A: TFA 0,1% trong nudc; B: TFA 0,1% trong MeCN
Thoi gian (phuat)/%B: 0/2, 8,5/99, 9,5/99, 9,6/2, 10,5/2, 10,01/3.
Nhiét d6 cot: 50 °C
Téc d6 dong chay: 0,5ml/phut

LCMS phuong phéap I

Agilent 1200-6110,

Bang tin hiéu: tin hiéu A: 214nm, tin hiéu B: 254nm;

Nhiét d6 cot: 40°C

Cot: HALO C18 4,6*50mm, 2,7um
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Dung méi1

Gradien

Su phén cuc

Dung méi A: H,O (0,1% axit
formic)

Dung m6i B: CH;CN (0,1%
axit formic)

0,00 phut: A: 95,0 % B: 5,0 %
1,00 phut: A: 5,0 % B: 95,0 %
2,00 phut: A: 5,0 % B: 95,0 %
2,01 phut: A: 95,0 % B: 5,0 %
2,50 phut: A: 95,0 % B: 5,0 %

Duong

Phuong phap HPLC

Phuong MO ta
phap
F Cot: XBridge C18 (150mm X 4,6mm, 3,5pum)

MeCN

17/5, 20/5.

Nhiét do cot: 35°C
Tbc d6 dong chay: 1,0ml/phut
Chét pha loang: 70:30 (MeCN:H,0)

Pha dong: A: 10mm Amoni Axetat trong nudc; B: 100%

Thoi gian (phit)/%B: 0/5, 1,5/5, 3/15, 7/55, 10/95, 14/95,

Phuong phap SFC khéng dbi xtimg

Phuong Mo ta

phap

G Cot: CHIRALPAK IA (250mm X 4,6mm, Spm)
Chét rtra giai: A: CO, = 60%; B: Metanol = 40%;
Pbi 4p: 100 bar;
Nhiét do: 26°C
Téc d6 dong chay: 4g/phit

H Cot: CHIRALPAK AD-H (250mm X 4,6mm, S5pm)

40%;
Pbi ap: 100 bar;
Nhiét do: 26 °C

Téc d6 dong chay: Sg/phit

Chét rira giai: A: CO, = 60%; B: 0,5% DEA trong metanol =
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Dit liéu SFC khéng dbi ximg

Vi [Dotnh Kb gy gian | Du luong bhuong phép SC
w | khéngdoiximg |\ ohne I hinh (Gee) | T e
sO (%)

i 99,99 1,82 99,99 G

3 9935 1,64 100 H

4 9949 16,61 99,31 H

o 99,82 1,73 99,64 H

8§ 99,90 12,81 99,81 H

11 99,95 1,48 99,90 H

12 99,50 2,97 99,00 H

14 99,02 432 98,66 H

15 | 98,44 2,18 97,81 H

Tén cta chét trung gian va vi du thu duge bang céach st dung phan mém dit tén
hop chét v6i ChemBioDraw Ultra v12”, hoic, theo cach khéc, st dung “ACD
Name Pro 6,02”.
Chét trung gian
Chét trung gian 1: 1-(5-clo-2,4-dihydroxyphenyl)etanon
HO OH

)
Dung dich da dugc khqu chtra 4-cloresorxinol (30,0g, 208,3mmol) trong phirc
chét boron triflorua dietyl ete (150ml) dugc bd sung timg giot axit axetic bang
(20ml) & 0°C. Hon hop phan tmg dugc gia nhiét dén 80°C va duoc duy tri trong
2 ngay. Sau khi dung hét nguyén liéu ban d4u, hdn hop phan tmg duoc 1am lanh,

duogc rét vao dung dich nudc natri axetat 10% va dugc khudy trong 1 gio. Chét
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ran két tha duoc loc, dugce 1am kho trong chan khong trong 1 gid, dugc rira béng
dietyl ete va dugc lam kho trong chan khong dé thu duoc 1-(5-clo-2,4-
dihydroxyphenyl)etanon (18,0g, 47%) ¢ dang chét rin mau trang nhat.

'H NMR (400 MHz, DMSO-d,): 6 12,32 (s, 1H), 11,39 (s, 1H), 7,88 (s, 1H),
6,47 (s, 1H), 2,55 (s, 3H); LCMS (ESI): m/z 185/ 187 [M-H]’; Rt = 1,83 phut;
phuong phap A.

Chét trung gian 1a (Chét trung gian 1 duoc diéu ché theo cach khac): 1-(5-clo-
2,4-dihydroxyphenyl)etanon
HO OH

O
Dung dich da duoc khudy chira 4-cloresorxinol (1,0kg, 6,92mol) trong phirc chét
boron triflorua dietyl ete (41) duoc bd sung axit axetic bang (411ml). Hon hgp
phan ng dugc gia nhiét & 80°C trong khi khudy trong 2 ngdy. Sau khi ding hét
nguyén liéu ban d4u, hén hop phan tmg dugc lam lanh dén 0°C, dugc rét vao
dung dich nudc natri axetat 10% va duoc khudy trong 12 gio. Chét ran két tha
duoc tach bang cach loc, duoc rira béang dietyl ete (100ml) va duoc 1am kho

trong chan khong (~44 h) dé thu duoc 1-(5-clo-2,4-dihydroxyphenyl)etanon
(860g, 66%) ¢ dang chét rin mau tring nhat.

'H NMR (400 MHz, CDCls): 6 12,46 (s, 1H), 7,70 (s, 1H), 6,60 (s, 1H), 6,00 (s,
1H), 2,56 (s, 3H); LCMS (ESI): m/z 185/ 187 [M-H]; Rt = 2,80 phut; phuong
phap C.

Chét trung gian 2: 1-(5-clo-2-hydroxy-4-metoxyphenyl)etanon
_0 OH

o)
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Dung dich da duoc khudy chira 1-(5-clo-2,4-dihydroxyphenyl)etanon (vi du nhu
duoc diéu ché dbi véi chét trung gian 1) (6,0g, 32,2mmol) trong axeton (100ml)
duoc bd sung kali cacbonat (5,11g, 37,0mmol) va dugc duy tri ¢ nhiét 46 trong
phong trong 10 phut. Dimetyl sulfat (3,07ml, 32,2mmol) duoc bb sung vao va
duoc khudy & nhiét d6 trong phong trong 2 ngay. Sau khi dung hét nguyén liéu
ban d4u, hén hop phan tmg duoc loc va dich loc duge cb dudi ap sut giam dé
thu duoc phén th6, ma duoc tinh ché béng sac ky cét.silica gel (100-200 mét
ludi) sir dung etyl axetat 3% trong petrol ete dé thu duogc 1-(5-clo-2-hydroxy-4-
metoxyphenyl)etanon (4,20g, 65%) ¢ dang chét rdn mau tring.

"H NMR (400 MHz, CDCls): § 12,65 (s, 1H), 7,69 (s, 1H), 6,48 (s, 1H), 3,93 (s,
3H), 2,56 (s, 3H); LCMS (ESI): m/z 199 /201 [M-H]’; Rt = 1,05 phut; phuong
phéap B.

Chét trung gian 2a (Chét trung gian 2 dugc diéu ché theo cach khac) 1-(5-clo-2-
hydroxy-4-metoxyphenyl)etanon

_0 OH
AL

O
Dung dich da duoc khudy chira 1-(5-clo-2,4-dihydroxyphenyl)etanon (vi du nhu
duoc didu ché dbi voi chit trung gian 1a) (860g, 4,61mol) trong axeton (51)
dugc b sung kali cacbonat (763g, 5,53mol) va dimetyl sulfat (446ml, 4,61mol)
& 0°C va duoc khudy & nhiét d6 trong phong trong 2 ngay. Sau khi dung hét
nguyén liéu ban dau, dung dich phan Ung dugc loc va duoc cd dudi ap suét
giam. San pham thé duogc tinh ché bang cach nghién bang DCM 10% trong
hexan (1,51; duoc khqu trong 1h & 10°C). Chét rén thu dugc duogc loc, dugc rira
bing hexan va dugc 1am khé trong chan khong dé thu duoc 1-(5-clo-2-hydroxy-
4-metoxyphenyl)etanon (800g, 86%) & dang chét rin mau tring nhat.
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"TH NMR (400 MHz, DMSO-dy): 6 12,52 (s, 1H), 7,94 (s, 1H), 6,69 (s, 1H), 3,91
(s, 3H), 2,58 (s, 3H); LCMS (ESI): m/z 199 / 201[M-H]’; Rt = 3,62 phut;
phuong phap D.

Chét trung gian 3: 6-clo-4-hydroxy-7-metoxy-2/-chromen-2-on

Dung dich da dugc khudy chira natri hydrua (60% trong dau khoéng; 7,4g,
187mmol) trong toluen (300ml) duoc bd sung dung dich chira 1-(5-clo-2-
hydroxy-4-metoxyphenyl)etanon (vi du nhu dugc diéu ché d6i voi chét trung
gian 2) (13,0g, 65mmol) trong toluen (200ml). Sau 30 phut, dietyl cacbonat
(15,3g, 130mmol) dugc bb sung va dugce gia nhiét dén 120°C trong 2 ngady. Sau
khi phan tmg hoan thanh, hon hop phan ung dugc pha loang bang nudc va duoc
chiét bang etyl axetat. Lop chira nudce da dugc tach duoc axit hoa bang dung
dich axit clohydric loang dén do pH~2. Chét rén két tia dugc loc va dugc 1am
kho trong chan khong dé thu dugc 6-clo-4-hydroxy-7-metoxy-2H-chromen-2-on
(9,0g, 61%) & dang chét rin mau trang.

"H NMR (400 MHz, DMSO-dy): 6 12,56 (s, 1H), 7,76 (s, 1H), 7,20 (s, 1H), 5,49
(s, 1H), 3,95 (s, 3H); LCMS (ESI): m/z 227 / 229 [M']; Rt = 0,85 phit; phuong
phap B.

Chét trung gian 3a (Chét trung gian 3 dugc diéu ché theo cach khac): 6-clo-4-
hydroxy-7-metoxy-2H-chromen-2-on

Dung dich da dugc khudy chira natri hydrua (60% trong dau khoéng; 246,5g,
6,16mol) trong toluen (11) duoc bd sung dung dich chta 1-(5-clo-2-hydroxy-4-

metoxyphenyl)etanon (vi du nhu dugc diéu ché dbi véi chét trung gian 2a)
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(300g, 1,49mol) trong toluen (11) trong khi quyén tro. Sau 30 phut & 10°C,

dietyl cacbonat (292ml, 2,41mol) dugc bd sung & 10°C. Hon hop phan tmg dugc
gia nhiét va duoc khudy & 100°C trong 24h. Sau khi phan mg hoan thanh, dung
dich duoc 1am ngudi dén nhiét do trong phong, dugc pha loang bang nudc da
lanh va dugc axit héa bang dung dich nudc axit clohydric 6N (dén do pH~2).
Chét rén két tha duoc loc va duoc 1am kho trong chan khéng dé thu duoc 6-clo-

4-hydroxy-7-metoxy-2H-chromen-2-on (300g, 88%) ¢ dang chit rdn mau trang.

'H NMR (400 MHz, DMSO-ds): § 12,60 (bs, 1H; D,O c6 thé d6i cho nhau),
7,76 (s, 1H), 7,19 (s, 1H), 5,50 (s, 1H), 3,95 (s, 3H); LCMS (ESI): m/z 227/ 279
[M']; Rt = 1,93 phut; phuong phap A.

Chét trung gian 4: axit 2-(5-clo-6-metoxybenzo[d]isoxazol-3-yl)axetic

o 0
/N
Cl 0

-

OH

Dung dich vira méi duoc diéu ché chira natri etoxit trong etanol (3,05g natri kim
loai dugc hoa tan trong etanol (200ml)) dugc bd sung hydroxylamin hydroclorua
(9,1g, 131,1mmol) va 6-clo-4-hydroxy-7-metoxy-2H-chromen-2-on (vi du nhu
duoc diéu ché di v6i chat trung gian 3) (3,0g, 13,2mmol) trong khi quyén tro.
Hon hop phan tmg nay duoc khudy va dugc gia nhiét & diu kién hdi luu (95°C)
trong 6 ngay. Sau khi hoan thanh phan ing chuyén héa nguyén liéu ban dau,
hdn hop phan tng duge c¢6 dudi ap suat giam. Phéan cin thu duge duogc pha
lodng bang nudc, dugce rira bang etyl axetat va sau d6 dugc axit hoa bang dung
dich axit clohydric loang (dén d6 pH~1). Chét rén két tia duoc loc va dugc 1am
kho trong chan khong dé thu dugc axit 2-(5-clo-6-metoxybenzo[d]isoxazol-3-
yDaxetic (2,0g, 62%) ¢ dang chét rén mau tring nhat. "H NMR (400 MHz,
DMSO-dy): & 12,91 (s, 1H), 7,97 (s, 1H), 7,55 (s, 1H), 4,05 (s, 2H), 3,97 (s, 3H);
LCMS (ESI): m/z 242 / 244 [M']; Rt = 1,82 phut; phuong phap A.
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Chét trung gian 4a (Chét trung gian 4 dugc diéu ché theo cach khac): axit 2-(5-

clo-6-metoxybenzo[d]isoxazol-3-yl)axetic

o 0
/N
Cl 0

~

OH

Dung dich da dugc khudy chira hydroxylamin hydroclorua (143g, 2,20mol)
trong etanol (1,51) duoc bd sung natri etoxit (150g, 2,20mol) & tir 0 dén 10°C
trong khi quyén tro. 6-clo-4-hydroxy-7-metoxy-2H-chromen-2-on (vi du nhu
duoc didu ché dbi vai chit trung gian 3a) (100g, 441,3mmol) dugc bd sung vao
dé & cung nhiét do. Hbdn hop phan g duge gia nhiét & ~80°C va dugc khuéy
trong 16h. Sau khi hoan thanh viéc chuyén hoéa nguyén liéu ban dau, hén hop
phan ung dugc c6 dudi ap sut giam. Phan can thu duoc duoc pha long bang
nude. Dung dich thu duge duoc axit hoa bang axit clohydric 2N (dén d6 pH~2)
va duoc khudy trong 1h. Chét ran két ta duoc loc va duoc 1am khd trong chan
khéng (~4h) dé thu dugc axit 2-(5-clo-6-metoxybenzo[d]isoxazol-3-yl)axetic
(60g, 56%) ¢ dang chit rén mau tring nhat.

"H NMR (400 MHz, DMSO-dj): 6 12,85 (s, 1H; D,0 c6 thé d6i cho nhau), 7,95
(s, 1H), 7,53 (s, 1H), 4,04 (s, 2H), 3,97 (s, 3H); LCMS (ESI): m/z 242 / 244
[M+H']; Rt = 2,24 phut; phuong phap C.

Chét trung gian 5: metyl 2-(5-clo-6-metoxybenzo[d]isoxazol-3-yl)axetat

o o)
/N
Cl e}

~

OMe

Dung dich da dugc khudy chira axit 2-(5-clo-6-metoxybenzo[d]isoxazol-3-

yl)axetic ((vi du nhu duoc didu ché ddi véi chat trung gian 4) (2,0g, 8,2mmol)

trong metanol (100ml) dugc bd sung dung dich axit sulphuric dam dic (2ml)

trong metanol (100ml) & nhiét d6 trong phong va dugc gia nhiét dén hoi luu va

sau d6 dugc duy tri trong 4h. Sau khi dung hét nguyén liéu ban dau, hdén hop
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phan ing dugc c6 dudi ap suét giam. Phén can thu dugc duge trung hoa bfmg
dung dich nudc NaHCO; bao hoa va dugc chiét bang etyl axetat. Phén chiét hitu
co két hop duogc 1am khé bang natri sulfat khan va duogc ¢6 dudi ap suét giam dé
thu duoc metyl 2-(5-clo-6-metoxybenzo[d]isoxazol-3-yl)axetat (2,0g, 95%) &

dang chat ran mau nau.

"H NMR (400 MHz, CDCl3): § 7,69 (s, 1H), 7,07 (s, 1H), 3,99 (m, 5H), 3,77 (s,
3H); LCMS (ESI): m/z 256 / 258 [M']; Rt = 2,15 phut; phuong phap A.

Chét trung gian 6: 2-(5-clo-6-metoxybenzo[d]isoxazol-3-yl)etanol

O O,

y N

Cl

OH

Dung dich da dugc khqu chua lithi nhém hydrua (15,6ml, 1M trong dung dich
THF) duoc bd sung dung dich chira metyl 2-(5-clo-6-metoxybenzo[d]isoxazol-
3-yl)axetat ((vi du nhu dugc didu ché dbi véi chat trung gian 5) (2,0g, 7,8mmol)
trong THF (100ml) & 0°C. Hon hop phén tmg nay duoc gia nhiét dén nhiét d6
trong phong va dugc khudy trong 4h. Sau khi ding hét nguyén liéu ban dau,
phan tng dugc lam dung bang etyl axetat sau d6 bang dung dich nudc natri
sulfat trong khoang thoi gian 30 phut. Hon hop hén tap thu duoc dugc loc qua
tAm Celite™. Lép hitu co dugce tach, dugce lam kho b::ing natri sulfat khan va
duoc 1am bay hoi dudi ap suét giam. San phém thé duge tinh ché bang sic ky
cot silica gel (100-200 mat lu6i) st dung etyl axetat 25% trong petrol ete dé thu
duoc 2-(5-clo-6-metoxybenzo[d]isoxazol-3-yl)etanol (0,8g, 44%) & dang chat

ran mau trang nhat.

'H NMR (400 MHz, DMSO-dj): 6 8,01 (s, 1H), 7,49 (s, 1H), 4,86 (t, J= 5,3 Hz,
1H; D,O c6 thé dbi cho nhau), 3,96 (s, 3H), 3,80 (td, J = 6,4, 5,3 Hz, 2H), 3,06
(t, J= 6,4 Hz, 2H); LCMS (ESI): m/z 228 / 230 [M+H']; 94,1%; Rt = 2,94 phut;
phuong phap C.
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Chét trung gian 6a (Chét trung gian 6 duoc diéu ché theo cach khac): 2-(5-clo-6-

metoxybenzo[d]isoxazol-3-yl)etanol

0 O,
p N
Cl

OH

Dung dich da duoc khudy chira etyl 2-(5-clo-6-metoxybenzo[d]isoxazol-3-
yl)axetat (vi du nhu dugc diéu ché dbi véi chét trung gian 14) (60g, 223mmol)
trong etanol (1,31) va THF (300ml) duoc bb sung natri bohydrua (16,87,
446mmol) & 0°C trong khi quyén tro. Hon hop phén tmg nay duoc gia nhiét &
60-70°C trong 4h. Sau khi dung hét nguyén liéu ban dau, cac chét bay hoi dugc
loai bo dudi ap suét giam dé thu dugc phan cin. Phan cin nay dugc pha lodng
bang nudc da lanh va dugc chiét bang etyl axetat (3 x 500ml). Phén chiét hitu co
két hop dugc rira b%lng nude mudi, duge 1am kho béng natri sulfat khan va duogc
co6 dudi ap suét giam dé thu duoc san phém tho, ma dugc tinh ché bé“mg b6t
nghién v6i pentan va hexan dé thu dugc 2-(5-clo-6-metoxybenzo[d]isoxazol-3-

yl)etanol (44,3g, 88%) ¢ dang chét rin mau nau.

"H NMR (400 MHz, DMSO-dy): 6 8,01 (s, 1H), 7,49 (s, 1H), 4,85 (t,J= 5,3 Hz,
1H; D,O c6 thé dbi cho nhau), 3,96 (s, 3H), 3,80 (td, J = 6,3, 5,1 Hz, 2H), 3,06
(t, J= 6,3 Hz, 2H); LCMS (ESI): m/z 228 / 230 [M+H']; Rt = 3,31 phut; phuong
phap D.

Chét trung gian 7: 2-(5-clo-6-metoxybenzo[d]isoxazol-3-yl)etyl metansulfonat

/O O,
, N
Cl

OMs

Dung dich da duogc khudy chira 2-(5-clo-6-metoxybenzo[d]isoxazol-3-yl)etanol
(vi du nhu duoc didu ché dbi véi chét trung gian 6) (0,8g, 3,5mmol) trong DCM
(60ml) dugc bb sung mesyl clorua (0,32ml, 4,2mmol) va trietylamin (1,82ml,
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14,0mmol) & 0°C. Hon hop phan ung nay dugc gia nhiét dén nhiét do trong
phong va duoc khu4y trong 16h. Sau khi hoan thanh, hdn hop phén ung dugc
pha lodng bang nudc. Lép hitu co dugc tach, dugc lam kho bang natri sulfat
khan va dugc lam bay hoi dudi ap sut giam dé thu dugc 2-(5-clo-6-
metoxybenzo[d]isoxazol-3-yl)ety]l metansulfonat (1,0g, phén thé) & dang chét
rin mau tring nhat, ma duogc st dung truc tiép trong phan tmg tiép theo ma

khéng can tinh ché.

'H NMR (400 MHz, DMSO-d,): § 8,11 (s, 1H), 7,54 (s, 1H), 4,61 (t, J = 6,0 Hz,
2H), 3,96 (s, 3H), 3,40 (1, J = 6,0 Hz, 2H), 3,16 (s, 3H).

Chét trung gian 7a (Chét trung gian 7 duoc diéu ché theo cach khac): 2-(5-clo-6-
metoxybenzo[d]isoxazol-3-yl)etyl metansulfonat

/O O,

N

Cl

OMs

Dung dich da duoc khudy chira 2-(5-clo-6-metoxybenzo[d]isoxazol-3-yl)etanol
(vi du nhu dugc didu ché d6i véi chat trung gian 6a) (44,3g, 195,1mmol) trong
DCM (520ml) dugc bd sung trietylamin (78,8g, 780,6mmol) va mesyl clorua
(44,4¢g, 390,3mmol) & 0°C. Hon hop phan tmg nay duoc khudy trong 16h. Sau
khi phéan tmg hoan thanh, hdn hop phan tmg dugc pha loing bang nudc va duoc
chiét bang etyl axetat. Phén chiét hiru co két hop dugc 1am kho bing natri sulfat
khan va dugc lam bay hoi duéi ap suét giam dé thu duoc san phém tho, ma duogc
tinh ché bing cach nghién véi hexan dé thu duge 2-(5-clo-6-
metoxybenzo[d]isoxazol-3-yl)etyl metansulfonat (54g, 90%) & dang chét ran

mau nau.

"H NMR (400 MHz, DMSO-dy): § 8,09 (s, 1H), 7,53 (s, 1H), 4,61 (t, J= 6,3 Hz,
2H), 3,97 (s, 3H), 3,41 (t, J = 6,3 Hz, 2H), 3,16 (s, 3H); LCMS (ESI): m/z 306 /
308 [M+H']; Rt = 3,27 phut; phuong phép C.
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Chét trung gian 8: 3-(5-clo-6-metoxybenzo[d]isoxazol-3-yl)propannitril

O 0
N

7

Cl

CN

Dung dich da duoc khudy chira 2-(5-clo-6-metoxybenzo[d]isoxazol-3-yl)etyl
metansulfonat (vi du nhu duoc diéu ché dbi véi chat trung gian 7) (1,0g,
3,27mmol) trong DMSO (100ml) dugc bd sung natri xyanua (1,6g, 32,7mmol) &
nhiét d6 trong phong. Hon hop phan tmg nay duoc gia nhiét dén 100°C va dugc
khudy trong 2h. Sau khi dung hét nguyén liéu ban d4u, hdn h@p phéan Umg duoc
]am lanh va duoc rét vao nude da lanh (100ml). Dung dich thu dugc duge chiét
bang etyl axetat. Phén chiét hitu co két hop dugc 1am kho bang natri sulfat khan
va dugc lam bay hoi duéi ap suat giam. San pham thé dugc rira bang dietyl ete
dé thu dugc 3-(5-clo-6-metoxybenzo[d]isoxazol-3-yl)propannitril (498mg, 64%)

& dang chét ran mau trang nhat.
LCMS (ESI): m/z 237 / 239 [M+H']; Rt = 3,29 phut; phuong phap C. |

Chét trung gian 8a (Chét trung gian 8 dugc diéu ché theo cach khac) 3-(5-clo-6-

metoxybenzo[d]isoxazol-3-yl)propannitril

/O O,

N

Cl

CN

Dung dich da dugc khudy chita 2-(5-clo-6-metoxybenzo[d]isoxazol-3-yl)etyl
metansulfonat (vi du nhu duoc diéu ché dbi véi chat trung gian 7a) (220g,
721,3mmol) trong DMSO (1,51) duoc bd sung NaCN (176,7g, 3,606mol) & nhiét
d6 trong phong. Hén hop phan umg nay dugc gia nhiét & 80°C va trong 4h. Sau
khi ding hét nguyén liéu ban d4u, hdn hop phan tmg dugc pha lodng bang nudc
d4 lanh va dung dich thu duoc dugc chiét bing etyl axetat. Phan chiét hiru co két

hop duoc lam kho bang natri sulfat khan va dugc 1am bay hoi dudi ap suét giam.
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San pham tho dugc rira bing n-pentan dé thu dugc 3-(5-clo-6-
metoxybenzo[d]isoxazol-3-yl)propannitril (154g, 90%) ¢ dang chét rin mau

trang nhat.

"H NMR (400 MHz, DMSO-dy): 6 8,11 (s, 1H), 7,54 (s, 1H), 3,97 (s, 3H), 3,30
(t, J=17,2 Hz, 2H), 3,03 (t, J= 7,2 Hz, 2H); LCMS (ESI): m/z 237[M+H']; Rt =
3,49 phut; phuong phap D.

Chét trung gian 9: axit 3-(5-clo-6-metoxybenzo[d]isoxazol-3-yl)propanoic

O 0}
y N
Cl

OH
)

Dung dich da duoc khudy chira 3-(5—clo-6—metoxybenzo[d]isoxazol-3-
yl)propannitril (vi du nhu dugc diéu ché dbi véi chat trung gian 8) (600mg, phan
thd) trong etanol (10ml) va nuéc (2ml) duoc bd sung natri hydroxit (508mg,
12,7mmol). Hon hop phén ting duge khudy & héi luu trong 16h. Sau khi phan
mg hoan thanh, hdn hop phan tng dugc b dudi ap sudt giam. Phén can thu
dugc dugc pha lodng bang nude va duge rira bang etyl axetat. Lop chira nude
dugc axit héa bang axit clohydric lodng (dén d6 pH~2) va dugc chiét bang etyl
axetat. Phan chiét hitu co két hop duoc rua béng nude mudi, duge lam kho bé“lng
natri sulfat khan va duoc c6 dudi ap sut giam dé thu duoc axit 3-(5-clo-6-
metoxybenzo[d]isoxazol-3-yl)propanoic (500mg, 77%) ¢ dang chét ran mau

tring nhat.

'H NMR (400 MHz, DMSO-dj): 6 12,24 (bs, 1H; D,O c6 thé dbi cho nhau),
8,05 (s, 1H), 7,50 (s, 1H), 3,96 (s, 3H), 3,15 (t, J= 7,3 Hz, 2H), 2,76 (t, J= 17,3
Hz, 2H); LCMS (ESI): m/z 256 / 258 [M+H']; Rt = 1,92 phut; phuong phép A.

Chét trung gian 9a (Chét trung gian 9 dugc diéu ché theo cach khac): axit 3-(5-

clo-6-metoxybenzo[d]isoxazol-3-yl)propanoic
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Dung dich da duoc khudy chira 3-(5-clo-6-metoxybenzo[d]isoxazol-3-
yl)propannitril (vi du nhu dugc diéu ché dbi vé6i chét trung gian 8a) (154g,
652,5mmol) trong etanol (1,41) duoc bb sung dung dich chita NaOH (130,5g,
3,262mol) trong nudc (840ml) ¢ 0°C. Hon hop phan tmg duge gia nhiét & 80°C
trong 16h. Sau khi phan img hoan thanh, hén hop duoc lam bay hoi dudi ap sut
giam. Phan cin thu dugc duoc pha loang béng nudc da lanh va duogc axit hoa
béang axit clohydric lodng (dén d6 pH~2). Dung dich thu dugc dugc chiét bang
etyl axetat, phan chiét hitu co két hop dugc 1am kho bang natri sulfat khan va
dugc c6 dudi ap sudt giam dé thu duogc chat ran. Chét ran nay duoc nghién bang
petrol ete dé thu dugc axit 3-(5-clo-6-metoxybenzo[d]isoxazol-3-yl)propanoic

(160g, 96%) & dang chét rin mau nau.
"H NMR (400 MHz, DMSO-dj): § 12,25 (s, 1H; D,0 c6 thé ddi cho nhau), 8,05

(s, TH), 7,50 (s, 1H), 3,96 (s, 3H), 3,15 (1, J = 7,3 Hz, 2H), 2,76 (1, J= 7,3 Hz,
2H); LCMS (ESI): m/z 256 / 258 [M+H']; Rt = 1,93 phut; phuong phap A.

Chét trung gian 10: etyl 3-(5-clo-6-metoxybenzo[d]isoxazol-3-yl)propanoat

o) 0
N

e

Cl

OFEt
0]

Dung dich da duoc khudy chira axit 3-(5-clo-6-metoxybenzo[d]isoxazol-3-
yl)propanoic (vi du nhur dugc diéu ché déi véi chat trung gian 9) (400mg,
1,56mmol) trong etanol (20ml) dugc bb sung axit sulphuric dam dic (2-3 giot)
va duoc gia nhiét & didu kién hdi luu trong 4h. Sau khi phéan tmg hoan thanh,
hén hop phan tmg duoc c6 dudi 4p suét giam. Phan cin thu dugc dugce trung hoa
bang dung dich natri hydro cacbonat bdo hoa va duoc chiét bang etyl axetat.
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Phan chiét hitu co két hop dugc rira béng nuée mudi, duge 1am khé bﬁng natri
sulfat khan va dugc cé dudi ap suat giam dé thu duoc etyl 3-(5-clo-6-
metoxybenzo[d]isoxazol-3-yl)propanoat (435mg, 98%) ¢ dang chét ran mau

trang nhat.

'H NMR (400 MHz, CDCls): § 7,66 (s, 1H), 7,05 (s, 1H), 4,17 (q, J= 7,1 Hz,
2H), 3,99 (s, 3H), 3,23 (t, J= 7,9 Hz, 2H), 2,88 (t, /= 7,9 Hz, 2H), 1,26 (t, J =
7,1 Hz, 3H); LCMS (ESI): m/z 284 / 286 [M+H]; Rt = 2,43 phut; phuong phap
A.

Chét trung gian 10a (Chét trung gian 10 dugc diéu ché theo cach khac): etyl 3-
(5-clo-6-metoxybenzo[d]isoxazol-3-yl)propanoat
O 0

y N

7

Cl

OFEt
O

Dung dich da dugc khudy chira axit 3-(5-clo-6-metoxybenzo[d]isoxazol-3-
yl)propanoic (vi du nhu dugc diéu ché dbi véi chét trung gian 9a) (160g,
627,4mmol) trong etanol (1,61) duoc bd sung timg giot axit sulphuric ddm dic
(160ml) & 10°C. Hon hop phan ung dugc gia nhiét & hdi Iuu trong 4h. Sau khi
phan tng hoan thanh, hén hop dugc c6 dudi ap sut giam. Phan cin thu duge
duoce trung hoa bing dung dich natri hydro cacbonat bao hoa. Chét ran két tia
dugc tach bang cach loc va duge ria béng petrol ete dé thu duoc etyl 3-(5-clo-6-

metoxybenzo[d]isoxazol-3-yl)propanoat (150g, 84%) ¢ dang chét rin mau nau.

"H NMR (400 MHz, DMSO-dj): d 8,06 (s, 1H), 7,49 (s, 1H), 4,06 (q, /= 7,1 Hz,
2H), 3,96 (s, 3H), 3,19 (t, J=7,3 Hz, 2H), 2,84 (t, /= 7,3 Hz, 2H), 1,15 (t, J =
7,1 Hz, 3H); LCMS (ESI): m/z 284 / 286 [M+H']; Rt = 2,41 phut; phuong phéap
A.

Chét trung gian 11: etyl 3-(5-clo-6-hydroxybenzo[d]isoxazol-3-yl)propanoat
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Dung dich da dugc khudy chira etyl 3-(5-clo-6-metoxybenzo[d]isoxazol-3-
yl)propanoat (vi du nhu duoc didu ché dbi véi chit trung gian 10) (415mg,
1,46mmol) trong DCM (20ml) duoc bd sung timg phan nhém clorua khan
(975mg, 7,33mmol) & 0°C. Hén hop phéan tmg dugc gia nhiét dén nhiét d¢ hoi
luu va duoc duy tri trong 16h. Sau khi phan Umg hoan thanh, hdn hop phén ung
duoc pha loang bang nude (20ml). Lép hitu co duge tach, duoc rira bang nudc
mudi, duoc 1am kho béng natri sulfat khan va duoc c¢6 dudi ap suét giam. San
pham thé dugc tinh ché bang sic ky cot silica gel (100-200 mat lu6i) sir dung
20% etyl axetat trong hexan ¢ dang dung moéi rira giai hép dé thu dugc etyl 3-(5-
clo-6-hydroxybenzo[d]isoxazol-3-yl)propanoat (338mg, 86%) & dang chét rin

mau tring nhat.

'H NMR (400 MHz, DMSO-dj): 6 11,12 (s, 1H), 7,97 (s, 1H), 7,12 (s, 1H), 4,06
(q,J=7,1 Hz, 2H), 3,16 (t, J=7,3 Hz, 2H), 2,82 (t, J= 7,3 Hz, 2H), 1,15 (t, J=
7,1 Hz, 3H); LCMS (ESI): m/z 270 / 272 [M+H']; Rt = 2,14 phut; phuong phap
A.

Chét trung gian 11a (Chét trung gian 11 dugc diéu ché theo cach khac): etyl 3-
(5-clo-6-hydroxybenzo[d]isoxazol-3-yl)propanoat
HO 0
p N
Cl

OEt
@)

Dung dich da dugc khudy chira etyl 3-(5-clo-6-metoxybenzo[d]isoxazol-3-
yl)propanoat (vi du nhu duoc didu ché dbi voi chit trung gian 10a) (150g,
528,7mmol) trong DCM (2,51) duoc bd sung timg phan nhém clorua (351,5g,
2643mmol) & 0°C. Hon hop phan tng dugc gia nhiét ¢ hdi luu trong 16h. Sau
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khi phan tmg hoan thanh, hdn hop dugc pha loang bang nude. Lép hitu co duge
tach, duoc rira bing nudc mudi, duge lam kho bang natri sulfat khan va dugc co
duéi 4p suat giam. Chét rén thd dugc rira bang petrol ete d thu dugc etyl 3-(5-

clo-6-hydroxybenzo[d]isoxazol-3-yl)propanoat (90g, 63%) ¢ dang chét rin mau

nau.

"H NMR (400 MHz, DMSO-d): 6 11,11 (s, 1H; D,O c6 thé d6i cho nhau), 7,97
(s, 1H), 7,12 (s, 1H), 4,06 (q, J = 7,1 Hz, 2H), 3,16 (t,J= 7,3 Hz, 2H), 2,82 (t, J
=173 Hz, 2H), 1,15 (t, J = 7,1 Hz, 3H); LCMS (ESI): m/z 270 / 272 [M']; Rt =
2,40 phut; phuong phép A.

Chét trung gian 12: (S)-1-(pyridin-2-yl)etyl metansulfonat

]
o N
OMs
Dung dich da dugc khudy chira (S)-1-(pyridin-2-yl)etanol (150mg, 1,21mmol)
trong DCM (10ml) dugc bd sung trietylamin (0,25ml, 1,82mmol) va mesyl
clorua (0,11ml, 1,46mmol) & 0°C. Hon hop phan tng nay dugc khudy ¢ 0°C
trong 30 phut. Sau khi phan tmg hoan thanh, hdn hop phan tmg dugc pha lodng
bang nude va 16p hiru co duge tach. Pha hitu co dugc 1am kho bang natri sulfat
khan va duoc 1am bay hoi dudi ap suét giam dé thu duge (S)-1-(pyridin-2-yl)etyl
metansulfonat (215mg) & dang chét 1ong dic, ma duoge sir dung truc tiép trong

phan Ung tiép theo ma khong can tinh ché.

Chét trung gian 12a (Chét trung gian 12 duoc diéu ché theo cach khac): (S)-1-
(pyridin-2-yl)etyl metansulfonat

]
sy N
OMs
Dung dich di duoc khudy chira (S)-1-(pyridin-2-yl)etanol (35g, 284,2mmol)

trong DCM (700ml) dugc bd sung trietylamin (42,79g, 423,6mmol) va mesyl
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clorua (36,2g, 317,8mmol) & 0°C. Hén hop phan ung nay duge khudy & nhiét d6
trong phong trong 2h. Sau khi phan ung hoan thanh, dung dich phan ung dugc
rtra bing nudc mudi va pha hitu co dugc 1am bay hoi dudi 4p suat giam dé thu
duoc (S)-1-(pyridin-2-yl)etyl metansulfonat (57g, 99%) & dang chat 16ng mau
hdng, ma duoc sir dung truc tiép trong phan tmg tiép theo ma khéng can tinh

r
~

cheé.

Chét trung gian 13: (R)-etyl 3-(5-clo-6-(1-(pyridin-2-yl)etoxy)benzo[d]isoxazol-
3-yl)propanoat

OEt

Dung dich da duoc khudy chira etyl 3-(5-clo-6-hydroxybenzo[d]isoxazol-3-
yl)propanoat (vi du nhu duoc diéu ché dbi véi chit trung gian 11) (150mg,
0,55mmol) trong DMF (6ml) duoc b sung kali cacbonat (115mg, 0,83mmol) va
dung dich chira (S)-1-(pyridin-2-yl)etyl metansulfonat (vi du nhu duoc diéu ché
d6i v6i chét trung gian 12) (168mg, 0,83mmol) trong DMF (6ml) & nhiét do
trong phong. Hon hop phan tmg dugc gia nhiét & 60°C trong 12h. Sau khi phan
tmg hoan thanh, hdn hop phan ung dugc pha lodng bang nudc va duogc chiét
bang etyl axetat (2 X 25ml). Phan chiét hitu co két hop duoc rira bang nude
mudi, duge 1am kho bing natri sulfat khan va dugc 1am bay hoi duéi 4p sudt
giam dé thu duoc phan thé. San phém thé duoc tinh ché bang sic ky cot silica
gel (100-200 mét ludi) sir dung 20% etyl axetat trong hexan & dang dung méi
rira giai hip @ thu duoc (R)-etyl 3-(5-clo-6-(1-(pyridin-2-
yl)etoxy)benzo[d]isoxazol-3-yl)propanoat (180mg, 86%) ¢ dang chét dau.

'"H NMR (400 MHz, DMSO-dy): 6 8,59 (m, 1H), 8,08 (s, 1H), 7,83 (td, J= 7,7,
1,8 Hz, 1H), 7,51 (dt, J= 7.7, 1,1 Hz, 1H), 7,38 (s, 1H), 7,33 (ddd, J = 7,7, 4,8,
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1,1 Hz, 1H), 5,77 (g, J = 6,3 Hz, 1H), 4,06 (q, J= 7,1 Hz, 2H), 3,16 (t, J= 7,3
Hz, 2H), 2,83 (t, J=7,3 Hz, 2H), 1,68 (d, J= 6,3 Hz, 3H), 1,15 (t, /= 7,1 Hz,
3H); LCMS (ESI): m/z 375 / 377 [M+H]; Rt = 2,50 phut; phuong phép A.

Chét trung gian 13a (Chét trung gian 13 dugc diéu ché theo cach khac): (R)-etyl
3-(5-clo-6-(1-(pyridin-2-yl)etoxy)benzo[d]isoxazol-3-yl)propanoat

=
/,," S [
® N

o o)
N
Cl

OEt
o}

Dung dich da dugc khudy chta etyl 3-(5-clo-6-hydroxybenzo[d]isoxazol-3-
yl)propanoat (vi du nhu dugc diéu ché d6i véi chét trung gian 11a) (48g,
177,9mmol) trong DMF (800ml) duoc b sung kali cacbonat (61g, 442mmol) va
(S)-1-(pyridin-2-yl)etyl metansulfonat (vi du nhu duoc didu ché dbi véi chat
trung gian 12a) (57g, 283,5mmol) ¢ tur 0 dén 10°C. Hdn hop phan tmg dugc gia
nhiét & 75-80°C trong 16h. Sau khi phan tmg hoan thanh, hén hop phan tng
dugc pha loang bang dung dich amoni clorua bdo hoa va dugc chiét bang etyl
axetat. Phan chiét hitu co két hop dugc 1am bay hoi duéi ap suat giam. San
pham thé duoc tinh ché bang sic ky cot silica gel (100-200 mét lué6i) rira giai
bang etyl axetat 13% trong petrol ete dé thu duoc (R)-etyl 3-(5-clo-6-(1-
(pyridin-2-yl)etoxy)benzo[d]isoxazol-3-yl)propanoat (54g, 81%) ¢ dang chét
ban ran mau vang xam.

'H NMR (400 MHz, DMSO-dj): 6 8,58 (m, 1H), 8,08 (s, 1H), 7,82 (td, J= 7,7,
1,8 Hz, 1H), 7,51 (dt,J=17,9, 1,1 Hz, 1H), 7,37 (s, 1H), 7,32 (ddd, /= 17,7, 4,9,
1,1 Hz, 1H), 5,76 (g, J= 6,4 Hz, 1H), 4,04 (q, J= 7,1 Hz, 2H), 3,16 (t, J= 7,3
Hz, 2H), 2,81 (t,J= 7,3 Hz, 2H), 1,68 (d, /= 6,4 Hz, 3H), 1,14 (t, J=7,1 Hz,
3H); LCMS (ESI): m/z 375 /377 [M+H']; Rt = 2,51 phut; phuong phap A.

Chét trung gian 14: etyl 2-(5-clo-6-metoxybenzo[d]isoxazol-3-yl)axetat
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Dung dich da dugc khudy chira axit 2-(5-clo-6-metoxybenzo[d]isoxazol-3-
yl)axetic (vi du nhu dugc didu ché dbi véi chét trung gian 4a) (60g, 248,3mmol)
trong etanol (750ml) dugc bd sung timg giot axit sulphuric ddm dic (60ml) &
10°C. Hon hop phén ting dugc gia nhiét dén hdi luu va duoc duy tri trong 2h.
Sau khi dung hét nguyén liéu ban d4u, phan ung duogc ¢ dudi ap sut giam.
Phin cin duge trung hoa bang dung dich nuéc natri hydro cacbonat bao hoa va
dugc chiét bang etyl axetat. Phan chiét hiru co két hop duoc 1am khé bing natri
sulfat khan va dugc cd dudi ap suat giam dé thu duoc etyl 2-(5-clo-6-

metoxybenzo[d]isoxazol-3-yl)axetat (60g, 90%) ¢ dang chét rin mau nu.

"H NMR (400 MHz, CDCls): § 7,69 (s, 1H), 7,05 (s, 1H), 4,21 (q, J=7,1 Hz,
2H), 3,97 (s, 3H), 3,94 (s, 2H), 1,26 (t, J=7,1 Hz, 3H); LCMS (ESI): m/z 270 /
272 [M+H']; Rt = 2,37 phut; phuong phap A.

Chét trung gian 15: 1-Clo-2,4-dimetoxybenzen
pon

Cl
4-cloresorxinol (100g, 691,8mmol) trong axeton (1000ml) dugc bb sung kali
cacbonat (286,4g, 2075,3mmol) va hdn hop phan img dugc khudy & nhiét do
trong phong trong 30 phut. Dimety] sulphat (500ml) dugc bb sung vao; hon hop
duoc gia nhiét dén 60°C va duoc khuéy trong 16h. Hon hop duogc loc va dich loc

duoc cd dé thu duoc 1-clo-2,4-dimetoxybenzen & dang chit ddu mau vang

(124g, phan thé).

'H NMR (300 MHz, CDCL3) 6 7,23 (s, 1H), 6,51 (d, J = 2,7 Hz, 1H), 6,43 (dd, J
=8.7,2,7 Hz, 1H), 3,88 (s, 3H), 3,80 (s, 3H)].

Chét trung gian 16: axit 4-(5-Clo-2,4-dimetoxyphenyl)-4-oxobutanoic
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1-clo-2,4-dimetoxybenzen (vi du nhu dugc diéu ché dbi véi chat trung gian 15,
124g, 691,8mmol) trong DCM (1000ml) dugc bd sung anhydrit sucxinic (76,2g,
760,98mmol) & 0°C. Nhom clorua (120g, 899,34mmol) duoc bd sung vao ciing
& 0°C, hén hop phan ung duoc gia nhiét dén nhiét d6 trong phong va dugc
khudy trong 30 phiit. Hon hop nay duoc rét vao nude da (1000ml), dugc loc va
duoc 1am khé dé thu dugc axit 4-(5-clo-2,4-dimetoxyphenyl)-4-oxobutanoic &

dang chét rdn mau trang (127g).
LCMS (Phuong phép I): Rt =1,40 phut, [M+H]" 273.

Chét trung gian 17: Metyl 4-(5-clo-2,4-dimetoxyphenyl)-4-oxobutanoat

Axit 4-(5-clo-2,4-dimetoxyphenyl)-4-oxobutanoic (vi du nhu dugc diéu ché d6i
v6i chét trung gian 16, 127g, 465,7mmol) trong MeOH (500ml) dugc bb sung
thionyl clorua (66,5g, 558,8mmol) ¢ 0°C. Hon hop phéan tmg dugc gia nhiét dén
nhiét do trong phong va duoc khudy trong 16h. Dung méi dugc loai bo, nudce
(500ml) dugce bb sung vao phan can va hén hop dugc chiét baing DCM (500ml x
3). Pha hitu co két hop duoc 1am kho béng natri sulphat va dugc tinh ché bang
sac ky cot silica gel [silica, 200-300 mat ludi, 1000g, rira giai bang petrol ete /
etyl axetat 4:1 dén DCM / MeOH 100:1] dé thu duoc metyl 4-(5-clo-2,4-
dimetoxyphenyl)-4-oxobutanoat & dang chat rdn mau hdng (120,4g).

LCMS (Phuong phép I): Rt =1,54 phut, [M+H]" 287.

Chét trung gian 18: Metyl 4-(5-clo-2-hydroxy-4-metoxyphenyl)-4-oxobutanoat
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Metyl 4-(5-clo-2,4-dimetoxyphenyl)-4-oxobutanoat (vi du nhu duge diéu ché
dbi v&i chét trung gian 17, 120,4g, 420mmol) trong MeCN (800ml) duge bd
sung natri iot (93,9g, 630mmol) va nhém clorua (56g, 420mmol). Sau khi bd
sung hdén hop nay duge rét vao nude da (1000ml) va duge chiét bing etyl axetat
(600ml x 4). Pha hiru co két hop dugc ¢ va duge tinh ché bang sic ky cot silica
gel [silica, 200-300 mét ludi, 500g, rira giai bang petrol ete / etyl axetat 5:1 dén
DCM / MeOH 100:1] dé thu dugc metyl 4-(5-clo-2-hydroxy-4-metoxyphenyl)-

4-oxobutanoat & dang chét ran mau vang (95,3g).
LCMS (Phuong phép I): Rt =1,57 phut, [M+H]" 273.

Chét trung gian 19: Metyl 4-(5-clo-2-hydroxy-4-metoxyphenyl)-4-

(hydroxyimino)butanoat

Metyl 4-(5-clo-2-hydroxy-4-metoxyphenyl)-4-oxobutanoat (vi du nhu duoc diéu
ché dbi vé6i chét trung gian 18, 95,3g, 272,68mmol) trong pyridin/MeOH (1:1,
500ml) dugc bd sung hydroxylamin hydroclorua (72,6g, 1044,6mmol) va hon
hop phan tmg duoc khudy ¢ 100°C trong 16h. Dung méi dugc loai bo, nudce
(500ml) dﬁ’(_yc b6 sung vao phén cin va hén hop duoc chiét bing DCM (500ml x
3). Dung mdi dugc loai bo tir pha hiru co két hop va phan can dugce tinh ché
bang séc ky cot silica gel [silica, 200-300 mit ludi, 500g, ria giai bang DCM:
MeOH 100:1] dé thu dugc metyl 4-(5-clo-2-hydroxy-4-metoxyphenyl)-4-

(hydroxyimino)butanoat & dang chét rin mau vang (50g).

LCMS (Phuong phap I): Rt =1,48 phit, [M+H]" 288.
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Chét trung gian 20: Metyl 3-(5-clo-6-metoxybenzo[d]isoxazol-3-yl)propanoat

O 0
N

-

Cl

O/
@)

Metyl 4-(5-clo-2-hydroxy-4-metoxyphenyl)-4-(hydroxyimino)butanoat (vi du
nhu dugc diéu ché déi véi chat trung gian 19, 53,4g, 185,6mmol) duoc bd sung
vao pyridin/ anhydrit axetic (1:1, 500ml) va hén hop phan tmg duge khudy &
110°C trong 16h, va sau d6 ¢ 120°C trong 16h. Dung méi duoc loai bo va phan
can duoc tinh ché béng sic ky cot silica gel [silica, 200-300 mét ludi, 500g, rra
giai bang petrol ete / etyl axetat 5: tir 1 dén DCM / MeOH 100:1] dé thu dugc 2
mé 3-(5-clo-6-metoxybenzo[d]isoxazol-3 —yl)propanoaf (chét ran mau tim, 20g)

va (chét rin mau trang, 9g).
LCMS (Phuong phéap I): Rt =1,53 phut, [M+H]" 270 trong ca hai mé.
Chét trung gian 21: Metyl 3-(5-clo-6-hydroxybenzo[d]isoxazol-3-yl)propanoat

HO 0
/N
Cl

O/
O

Metyl 3-(5-clo-6-metoxybenzo[d]isoxazol-3-yl)propanoat (vi du nhu dugc diéu
ché dbi véi chét trung gian 20, 29g, 107,53mmol) trong DCM (500ml) duoc bd
sung nhém clorua (72g, 537,7mmol) ¢ nhiét d6 trong phong va hdn hop phan
tmg dugc khudy & nhiét d6 trong phong trong 16h. Hon hop nay duoc rét vao da
/ nudce (500ml), duge chiét bing DCM (400ml x 3) va dugc 1am kho bang natri
sulphat. Dung m6i dugc loai bo va phan cin dugc tinh ché bang sic ky cot silica
gel [silica, 200-300 mat ludi, 200g, rira gidi bang DCM / petrol ete 1: tir 1 dén
DCM / etyl axetat 100:3] dé thu dugc 3-(5-clo-6-hydroxybenzo[d]isoxazol-3-

yl)propanoat & dang chét rin mau vang (22g).
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LCMS (Phuong phap I): Rt =1,39 phit, [M+H]" 256.

Chét trung gian 22: (R)-metyl 3-(5-clo-6-(1-(pyridin-2-
yl)etoxy)benzo[d]isoxazol-3-yl)propanoat

2\

\lRO o)

: Y
Cl

Metyl 3-(5-clo-6-hydroxybenzo[d]isoxazol-3-yl)propanoat (vi du nhu dugc diéu
ché dbi vé6i chét trung gian 21, 21,5g, 84,1mmol) trong THF (300ml) duoc bb
sung (S)-1-(pyridin-2-yl)etanol (10,3g, 84,1mmol), triphenylphosphin (26,5g,
100,92mmol), dietyl azodicarboxylat (17,6g, 100,92mmol), va hon hop phan
tmg nay duoc khudy & nhiét do trong phong trong 16h. Dung mdi dugc loai bo
va phén cin dugc tinh ché bang sic ky cot silica gel [silica: 200-300 mat ludi,
300g, ria giai bang petrol ete / etyl axetat 7:1] dé thu duoc (R)-metyl 3-(5-clo-6-
(1-(pyridin-2-yl)etoxy)benzo[d]isoxazol-3-yl)propanoat ¢ dang chét ddu mau
vang nhat (28g). -

LCMS (Phuong phap I): Rt =1,61 phut, [M+H]" 361.

Chét trung gian 23: 6-metyl-2-tosyl-2,3-dihydropyridazin-3-cacbonitril

Dung dich chira 3-metylpyridazin (47g, 500mmol) trong DCM (500ml) duoc bd
sung trimetylsilyl xyanua (90g, 900mmol) va nhom clorua (0,4g) va hén hop
dugc khudy & nhiét d6 trong phong trong 30 phut. p-toluensulfonyl clorua
(163,8g, 900mmol) trong DCM dugc bd sung timg giot & nhiét d6 trong phong
va hon hop phan tmg nay duoc khudy & nhiét d6 trong phong trong 16h. Dung

mbi duge lam bay hoi va chat can rdn duoc rira bang etanol (300ml) & thu dugc
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6-metyl-2-tosyl-2,3-dihydropyridazin-3-cacbonitril 5 dang chit rin mau trang
(115g).

'H NMR (300 MHz, CDCls) 6 7,95 (d, J = 8,4 Hz, 2H), 7,37 (d, J = 8,0 Hz, 2H),
6.23 (dd, J=9,2, 6,7 Hz, 1H), 6,14 — 6,06 (m, 1H), 5,70 (d, J = 6,7 Hz, 1H),
2,46 (s, 3H), 2,15 (s, 3H).

Chét trung gian 23a (Chét trung gian 23 dugc diéu ché theo cach khac): 6-metyl-
2-tosyl-2,3-dihydropyridazin-3-cacbonitril

Dung dich chira 3-metylpyridazin (289g, 3,07mol) trong DCM (4L ) dugc bd
sung trimetylsilyl xyanua (368g, 3,68mol) va nhém clorua (2,5g, 18,8mmol) va
hdn hop phan tmg nay dugc khudy & nhiét d6 trong phong trong 30 phit. p-
toluensulfonyl clorua (670g, 3,68mol) duoc bd sung timg phén & nhiét d6 trong
phong va phan ung dugc khudy & nhiét d6 trong phong trong 3h. Dung méi
dugce lam bay hoi va chét rén duoc rira bang etanol (21) dé thu duogc 6-metyl-2-

tosyl-2,3-dihydropyridazin-3-cacbonitril & dang chét rin mau trang (688g).

'"H NMR (300 MHz, CDCl3) 6 7,95 (d, J = 8,3 Hz, 2H), 7,37 (d, J = 8,1 Hz,
2H), 6,23 (dd, J = 9,2, 6,7 Hz, 1H), 6,10 (d, J = 9,2 Hz, 1H), 5,70 (d, J = 6,7 Hz,
1H), 2,46 (s, 3H), 2,14 (s, 3H); LCMS(A): Rt =1,47 phut, MH" 276.

Chét trung gian 24: 6-metylpyridazin-3-cacbonitril

/N\N

|
X-ScN

Dung dich chira 6-metyl-2-tosyl-2,3-dihydropyridazin-3-cacbonitril (vi du nhu
duoc diéu ché dbi voi chét trung gian 23 115g, 0,41mol) trong THF (1 L) dugc
bd sung timg giot 1,8-diazabixyclo[5,4,0]undec-7-en (75g, 0,49mol) ¢ nhiét do
trong phong. Hon hop phéan tmg nay duoc khudy & nhiét d6 trong phong trong
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2h, dung méi duoc lam bay hoi va DCM (21) duge bd sung vao. Hon hop nay
duoc ria béng nuée (1 L), duge lam kho va dugc co. Phan cin duoc tinh ché
bang séc ky cot [silica, 200-300mat ludi, 500g, rira giai bang petrol ete / etyl
axetat 1:2] dé thu duoc 6-metylpyridazin-3-cacbonitril & dang chét rin mau vang

(37,6g).
'LCMS (Phuong phap I): Rt =0,93 phut, [M+H]" 120.

Chét trung gian 24a (Chét trung gian 24 dugc diéu ché theo cach khac): 6-

metylpyridazin-3-cacbonitril

/N‘N

|
X SCN

Dung dich chira 6-metyl-2-tosyl-2,3-dihydropyridazin-3 -cacbonitril (688g,
2,5mol) trong THF (31, khan) dugc bd sung ting giot 1,8-
diazabixyclo[5,4,0Jundec-7-en (400g, 2,63mol) ¢ nhiét do trong phong va hén
hop phan ung nay duoc khudy & nhiét d trong phong trong 2h. Dung méi duoc
]Jam bay hoi va DCM (31) duoc bd sung vao phan cin. Hon hop nay dugc rira
bang nuéc (2L), duge lam kho bang magie sulfat va dung méi dugc lam bay hoi.
Phén cin dugc tinh ché bf?mg sic ky cot (silica, 2kg, rira giai béng petrol ete /
etyl axetat theo ty 1€ 1: 1) dé thu dugc 6-metylpyridazin-3-cacbonitril & dang

chit ran mau vang (228g).

'"H NMR (300 MHz, CDCl3) § 7,74 (d, J = 8,6 Hz, 1H), 7,52 (d, J = 8,6 Hz,
1H), 2,86 (s, 3H); LCMS(Phuong phap I): Rt =1,01 phit, MH" 120.

Chét trung gian 25: 1-(6-metylpyridazin-3-yl)etanon

Dung dich chira 6-metylpyridazin-3-cacbonitril (vi du nhu dugc diéu ché déi voi

chét trung gian 24, 28g, 250mmol) trong toluen (300ml) va dietyl ete (300ml)
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duoc bd sung timg giot metyl magie bromua (3M trong ete, 208ml, 625mmol) ¢
-10°C. Hdn hop phan tng nay duoc khudy & 0°C trong 2h. Axit clohydric (2N,
400ml) duoc bb sung va duge khudy & 0°C trong 15 phut, sau d6 pha chira nudc
dugc bazo hoa bang natri bicarbonat. Hoén hop nay duge chiét bang DCM
(500ml x 3), duge 1am kho va dugc lam bay hoi. Phan cin dugc tinh ché bang
sac ky c6t nhanh [silica, 200-300 mat ludi, 500g, ria giai bang petrol ete / etyl
axetat 2:1] dé thu dugc 1-(6-metylpyridazin-3-yl)etanon & dang chét rdn mau
néau (20g).

LCMS (Phuong phép I): Rt =1,08 phut, [M+H]" 137.

Chét trung gian 25a (Chét trung gian 25 duoc diéu ché theo cach khac): 1-(6-
metylpyridazin-3-yl)etanon

Dung dich chita 6-metylpyridazin-3-cacbonitril (228g, 1,92mol) trong toluen (21,
khan) va dietyl ete (21, khan) dugc bd sung ting giot metyl magie bromua (3M
trong ete, 0,771, 2,3mol) & -10°C dudi nito. Hon hop phan ung nay dugc khudy

& 0°C trong 1h va dugc lam dung bing cach bd sung axit clohydric (2N, 21). Pha
chira nudc dugce tach va duoc diéu chinh dén do pH 7-8 béng natri bicacbonat
(dang ran). Pha chtta nuéc dugc chiét bang DCM (2 L x 3), dugc 1am kho bang
magie sulfat va dugc lam bay hoi. Phén ciin duoc tinh ché bang sac ky cot (silica:
100-200mét ludi, 2kg, rira giai bang petrol ete / etyl axetat 1:1) dé thu duoc 1-

(6-metylpyridazin-3-yl)etanon & dang chét rin mau nau (151g, 58%).

'H NMR (300 MHz, CDCl;) 6 8,02 (d, J = 8,6 Hz, 1H), 7,48 (d, J = 8,6 Hz, 1H),
2,87 (s, 3H), 2,81 (s, 3H); LCMS (Phuong phap I): Rt =1,11 phut, MH" 137.

Mot phan cia chét nay (70g, 515mmol) duge hoa tan trong axit clohydric (2N,
500ml), hdn hop phan ing nay dugc khudy & nhiét d trong phong trong 2h, sau
d6 duoc diéu chinh d¢én d6 pH 8 bang natri bicacbonat (dang ran). Hon hop nay
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duoc chiét bang DCM (500ml x 3), dugc 1am khd bing magie sulfat va dung
méi duoc 1am bay hoi dé thu duoc 1-(6-metylpyridazin-3-yl)etanon & dang chét

ran mau nau (68g).

'H NMR (300 MHz, CDCl;) 6 8,00 (d, J = 8,6 Hz, 1H), 7,47 (d, J = 8,6 Hz,
1H), 2,87 (s, 3H), 2,80 (s, 3H); LCMS (Phuong phép I): Rt =1,11 phut, MH'
137.

Chét trung gian 26: (S)-1-(6-Metylpyridazin-3-yl)etanol

Dung dich chira (R)-3,3-diphenyl-1-metylpyrolidino[1,2-c]-1,3,2-oxazaborol (R~
CBS, 1M trong toluen, 10ml, 10mmol) trong THF (50ml) duoc bd sung phirc
chét boran-metyl sulfit (2M, 5ml, 10mmol) va hén hop phén ing nay dugc
khudy & nhiét d6 trong phong trong 1h. 1-(6-metylpyridazin-3-yl)etanon (vi du
nhu duge diéu ché dbi véi chét trung gian 25, 1,36g, 10mmol) dugc bd sung va
hén hop phan tng nay duge khudy & nhiét d6 trong phong trong 4h trong moi
truong nito. MeOH duogc bd sung vao, dung méi dugce lam bay hoi va phén czn
duoc tinh ché bang sic ky cot nhanh [silica: 200-300 mat ludi, 40g, rira giai
bang petrol ete / etyl axetat 1:1 dén DCM / MeOH 10:1] dé thu duoc (S)-1-(6-
metylpyridazin-3-yl)etanol (330mg).

LCMS (Phuong phép I): Rt =0,55 phut, [M+H]" 139.

Chét trung gian 26a (Chat trung gian 26 dugc diéu ché theo cach khac): (S)-1-
(6-metylpyridazin-3-yl)etanol
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Dung dich chtra 1-(6-metylpyridazin-3-yl)etanon (58,7g, 431mmol) va
RuCl,[(R)-xylbinap][(R)-daipen] (CAS no 220114-32-9, 1,05g, 0,862mmol)
trong isopropanol (800ml) dugc bb sung kali tert-butoxit (10,5g, 86,2mol) va
hén hop phan ung nay duogc khudy & nhiét d6 trong phong dudi khi quyén hydro
(50psi) trong 72h. Cac chét bay hoi duoc Jam bay hoi va phan cin dugc tinh ché
bing séc ky cot [silica: 100-200 mét ludi, 1kg, rira gidi bang DCM / MeOH 20 :
1] dé thu dugc (S)-1-(6-metylpyridazin-3-yl)etanol & dang chét ran mau nau
(17g).

'H NMR (300 MHz, CDCl;) 6 7,46 (d, J = 8,6 Hz, 1H), 7,35 (d, J = 8,6 Hz,
1H), 5,11 (q, J = 6,5 Hz, 1H), 4,11 (s, 1H), 2,72 (s, 3H), 1,57 (d, J = 6,6 Hz,
3H); LCMS (Phuong phap I): Rt =0,50 phut, MH" 139.

Chét trung gian 27: 1-(6-metylpyridazin-3-yl)etanol

8

=

OH

Dung dich chtta 1-(6-metylpyridazin-3-yl)etanon (vi du nhu duogc diéu ché d6i
v6i chét trung gian 25, 10g, 73,5mmol) trong MeOH (50ml) duoc bd sung natri
bohydrua (5,58g, 147mmol) ¢ nhiét 46 trong phong va hén hop phan ung duoc
khu4y & nhiét d6 trong phong trong 2h. Dung mdi duoc 1am bay hoi va DCM
duoc bd sung vao. Hon hop dugc loc va phén cin dugc rira bang DCM. Pha hitu
co két hop dugc lam bay hoi va phén can duoc tinh ché béng sdc ky cot nhanh
[silica, 200-300 mét luéi, 80g, rira giai bing DCM / MeOH 20:1] dé thu duoc 1-
(6-metylpyridazin-3-yl)etanol ¢ dang chét dau (8,2g).

LCMS (Phuong phap I): Rt =0,55 phut, [M+H]" 139.

Chét trung gian 28: 1-(6-metylpyridazin-3-yl)etyl metansulfonat

OMs
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Dung dich chtra 1-(6-metylpyridazin-3-yl)etanol (vi du nhu duoc diéu ché dbi
v6i chét trung gian 27, 8,2g, 59,4mmol) trong DCM (100ml) duoc bd sung
trietylamin (7,2g, 71,3mmol) va metansulfonyl clorua (8,55g, 59,4mmol) va hén
hop phan tmg nay duoc khudy & nhiét d6 trong phong trong 2h. Phéan tng duoc
lam dimg bang nudc (50ml), dugc chiét bing DCM (50ml x 3) va pha hitu co
két hop dugc 1am kho va dung méi duge lam bay hoi. Phan cin duoc tinh ché
bang sic ky cot nhanh [silica; 200-300 mat 1ué6i, 80g, rira giai bing DCM /
MeOH 20:1] dé thu dugc 1-(6-metylpyridazin-3-yl)etyl metansulfonat ¢ dang

chét ddu mau néu (9,8g).
LCMS (Phuong phép I): Rt =1,16 phut, [M+H]" 217.

Chét trung gian 29: Metyl 3-(5-clo-6-(1-(6-metylpyridazin-3-
yl)etoxy)benzo[d]isoxazol-3-yl)propanoat

N

_N.
\I O ')

Cl

Metyl 3-(5-clo-6-hydroxybenzo[d]isoxazol-3-yl)propanoat (vi du nhu duoc didu
ché d6i v&i chét trung gian 21, 7,67g, 30mmol) va 1-(6-metylpyridazin-3-yl)etyl
metansulfonat (vi du nhu dugc diéu ché dbi voi chat trung gian 28, 30mmol)
trong MeOH (500ml) duoc bd sung kali cacbonat (8,28g, 60mmol) va hén hop
phén mg nay dugc khudy & 70°C trong 16h. Dung méi dugc lam bay hoi va
phan cin dugc tinh ché bang sic ky cot silica gel [silica, 200-300 mat Judi,
150g, rua giai bang DCM / etyl axetat 10:1] dé thu duoc metyl 3-(5-clo-6-(1-(6-
metylpyridazin-3-yl)etoxy)benzo[d]isoxazol-3-yl)propanoat & dang chét ran
mau tring (8,5g).

LCMS (Phuong phap I): Rt =1,48 phat, [M+H]" 376.
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Chét trung gian 30: (R)-metyl 3-(5-clo-6-(1-(6-metylpyridazin-3-
yl)etoxy)benzo[d]isoxazol-3-yl)propanoat

NN

_N.
\lRO o)

cl

Dung dich chira (S)-1-(6-metylpyridazin-3-yl)etanol (20,7g, 150mmol) va metyl
3-(5-clo-6-hydroxybenzo[d]isoxazol-3-yl)propanoat (38,2g, 150mmol) trong
THF (200ml, khan) va toluen (200ml, khan) dugc bd sung dietyl
azodicarboxylat (31,3g, 180mmol) va triphenylphosphin (47,2g, 180mmol). Hoén
hop phéan Umg nay duoc khudy & nhiét d6 trong phong trong 3 gio, cac chét bay
hoi duoc 1am bay hoi va phan cin dugc tinh ché bang sac ky c6t (silica: 100-200
mat ludi, 1,5kg, ria giai béng DCM / etyl axetat 5 : 1) dé thu duoc (R)-metyl 3-
(5-clo-6-(1-(6-metylpyridazin-3-yl)etoxy)benzo[d]isoxazol-3-yl)propanoat &
dang chét rin mau tring nhat (49,5g).

'H NMR (300 MHz, CDCl5) 6 7,65 (s, 1H), 7,58 (d, J = 8,7 Hz, 1H), 7,35 (d, J
= 8,6 Hz, 1H), 7,06 (s, 1H), 5,86 (d, J = 6,4 Hz, 1H), 3,71 (s, 3H), 3,20 (t, J =
7,3 Hz, 2H), 2,88 (t, J = 7,4 Hz, 2H), 2,74 (s, 3H), 1,84 (d, J = 6,5 Hz, 3H);
LCMS (Phuong phép I): Rt =1,43 phat, MH" 376.

Vi du thuec hién sang ché

Vi du 1: axit (R)-3-(5-clo-6-(1-(pyridin-2-yl)etoxy)benzo[d]isoxazol-3-
yl)propanoic

=
L
R N

o o}
N
cl

OH
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Dung dich da duoc khudy chira (R)-etyl 3-(5-clo-6-(1-(pyridin-2-
yl)etoxy)benzo[d]isoxazol-3-yl)propanoat (vi du nhu dugc diéu ché dbi véi chat
trung gian 13) (180mg, 0,48mmol) trong THF:etanol:nude (5:2:2; 9ml) duoc bd
sung lithi hydroxit hydrat (40mg, 0,96mmol) va dugc duy tri ¢ nhiét d6 trong
phong trong 2h. Sau khi phéan tmg hoan thanh, phan tng dugc ¢ dudi ap suat
giam va dugc axit hoa dén do6 pH~4 bang axit xitric. Dung dich thu dugc dugc
chiét bang etyl axetat. Phin chiét hitu co két hop duge ria bing nudc mudi,
dugc 1am khé bang khan natri sulphat va dugc 1am bay hoi dudi ap suét giam dé
thu duoc chét ran, ma dugc nghién bang petrol ete (2 X 10ml) dé thu duoc axit
(R)-3-(5-clo-6-(1-(pyridin-2-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic (75mg,
45%) & dang chét ban ran.

"H NMR (400 MHz, DMSO-dj): 6 12,24 (s, 1H; D,0 c6 thé d6i cho nhau), 8,58
(dd, J= 4,9, 1,7 Hz, 1H), 8,07 (s, 1H), 7,82 (td, J= 7.8, 1,7 Hz, 1H), 7,51 (d, J =
7,8 Hz, 1H), 7,39 (s, 1H), 7,33 (dd, J= 7.8, 4,9 Hz, 1H), 5,76 (q, J = 6,4 Hz,
1H), 3,12 (t, J= 7,3 Hz, 2H), 2,73 (t, J= 7,3 Hz, 2H), 1,68 (d, J = 6,4 Hz, 3H);
LCMS (ESI): m/z 347 / 349[M+H]; Rt = 1,05 phut; phuong phap B.

Vidu la (Vidu 1 dugc diéu ché theo cach khac): axit (R)-3-(5-clo-6-(1-
(pyridin-2-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic

=
L
R N

O o)
N
Cl

OH

Dung dich da duoc khudy chia (R)-etyl 3-(5-clo-6-(1-(pyridin-2-

yl)etoxy)benzo[d]isoxazol-3-yl)propanoat (vi du nhu duge diéu ché dbi voi chat
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trung gian 13a) (53g, 141,6mmol) trong THF:nu6e (1:1; 11) duoc bd sung lithi
hydroxit monohydrat (23,77g, 566,6mmol) ¢ 0-10°C va duoc khqu o nhiét do
trong phong trong 2h. Sau khi phan tmg hoan thanh, hén hop dugce ¢ dudi ap
suét giam va dugc pha lodng bang nude. Dung dich thu dugc dugc ria bang
dietyl ete va duoc axit hoa dén 6 pH~2. Dung dich thu dugc dugc chiét bang
DCM. Phén chiét hitu co két hop dugc 1am kho bang khan natri sulphat va dugc
lam bay hoi dudi ap sudt giam. Phan nguyén liéu thd ma dugc nghién bang »-
pentan dé thu dugc axit (R)-3-(5-clo-6-(1-(pyridin-2-yl)etoxy)benzo[d]isoxazol-
3-yl)propanoic (48g, 96%) ¢ dang chét rén mau trang nhat.

'H NMR (400 MHz, DMSO-dj): § 12,25 (s, 1H; D0 c6 thé ddi cho nhau), 8,58
(dd, J=4.9, 1,8 Hz, 1H), 8,07 (s, 1H), 7,82 (td, J= 7,8, 1,8 Hz, 1H), 7,51 (d, J =
7,8 Hz, 1H), 7,37 (s, 1H), 7,33 (dd, J=17.8, 4,9 Hz, 1H), 5,77 (q, J = 6,4 Hz,
1H), 3,13 (t, J= 7,3 Hz, 2H), 2,74 (t, J=7,3 Hz, 2H), 1,68 (d, J= 6,4 Hz, 3H);
LCMS (ESI): m/z 345 / 347 [M-HJ’; Rt = 2,04 phut; phuong phap A; HPLC
khéng dbi ximg: 96,2% ee; phuong phap G.

Chét rén thu duoc dugc tinh ché bang SFC khong déi xung didu ché dé thu duoc
chét d6i hinh tinh khiét 99,99% 14 axit (R)-3-(5-clo-6-(1-(pyridin-2-
yl)etoxy)benzo[d]isoxazol-3-yl)propanoic (35g) ¢ dang chit rin mau trang.

'H NMR (400 MHz, DMSO-ds): 6 12,25 (s, 1H; D,0 c6 thé d6i cho nhau), 8,58
(dd, J=4.9, 1,8 Hz, 1H), 8,07 (s, 1H), 7,82 (td, J= 7,8, 1,8 Hz, 1H), 7,51 (d, J =
7,8 Hz, 1H), 7,37 (s, 1H), 7,33 (dd, J= 17,8, 4,9 Hz, 1H), 5,77 (q, J = 6,4 Hz,
1H), 3,13 (t, J= 7,3 Hz, 2H), 2,74 (t, J= 7,3 Hz, 2H), 1,68 (d, J= 6,4 Hz, 3H);
LCMS (ESI): m/z 347,1 [M+H]; 99,6%; Rt = 3,33 phut; phuong phap E; HPLC
khéng dbi ximg: 99,99% ee; phuong phap G.

Céc didu kién SFC diéu ché khong dbi xtmg: Cot/dudng kinh: CHIRALPAK-IA
(250mm x 30mm); chét rira giai: CO, = 50,0%; % metanol = 50,0%; luu lugng

téng: 90g/phut; déi ap: 100 bar; UV: 235nm; thoi gian tich tu: 38,0 phut; dung
cu: Thar SFC 200.
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Cic didu kién SFC khone ddi xtmg phén tich: Cot/kich thudc: CHIRALPAK-TA
(250mm x 4,6mm); chét rira giai: CO, = 60,0%; % metanol = 40,0%; luu lugng

tong: 4g/phut; d6i ap: 100 bar; UV: 292nm; thoi gian tich tu: 1,82 phit.

Vi du 1b: axit (R)-3-(5-clo-6-(1-(pyridin-2-yl)etoxy)benzo[d]isoxazol-3-yl)

propanoic, tris(hydroxymetyl)aminometan)

=
b I
® N

O NH2
O‘N HO OH
/
Cl OH

OH
O

Dung dich chira axit (R)-3-(5-clo-6-(1-(pyridin-2-yl)etoxy)benzo[d]isoxazol-3-
yl)propanoic (vi du nhu dugc diéu ché vi du 1) (70mg, 0,20mmol) va
tris(hydroxymetyl)aminometan (24mg, 0,20mmol) trong metanol (10ml) dugc
gia nhiét & 60°C trong 2h. Sau 2h, hdn hop phan tng dugc cb dudi ap suit giam
2 thu duoc chét ban rin, ma sau d6 dugc nghién béang dietyl ete (10ml) dé thu
duoc axit (R)-3-(5-clo-6-(1-(pyridin-2-yl)etoxy)benzo[d]isoxazol-3-yl)
propanoic, mudi tris(hydroxymetyl)aminometan) (72mg, 76%) & dang chét rin

mau trang nhat.

'H NMR (400 MHz, DMSO-dy): 6 8,58 (dd, J= 4.8, 1,8 Hz, 1H), 8,06 (s, 1H),
7,82 (td, J=17.8, 1,8 Hz, 1H), 7,50 (d, J= 7,8 Hz, 1H), 7,36 (s, 1H), 7,32 (dd, J
=78, 4,8 Hz, 1H), 5,76 (q, J= 6,4 Hz, 1H), 4,68 (bs, 6H; D,0 c6 thé dbi cho
nhau), 3,27 (s, 6H), 3,10 (t, J= 7,3 Hz, 2H), 2,64 (t, J= 7,3 Hz, 2H), 1,68 (d, J =
6,4 Hz, 3H); LCMS (ESI): m/z 347 / 349 [M+H]; Rt = 1,99 phut; phuong phéap
A.

Cacvidutulc dén 1m duoc diéu ché theo cach tuong tu nhu quy trinh diéu ché
& vidu 1b. Cac vidu tu 2 dén 28 dugc diéu ché theo cach tuong tu nhu cac vi

du 1 hoac la.
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Vi
du s6

Cau truc

Ion
phéan tu
+ Nhan

dang

Thoi
gian
luu
(phut)

Phuong
phap
LCMS

lc

hop chét axit
(R)-3-(5-clo-6-
(1-(pyridin-2-
yl)etoxy)benzo[
d]isoxazol-3-
yl)propanoic v6i
axit sulfuric

(1:1)

347
[M+H]

2,04

1d

natri (R)-3-(5-
clo-6-(1-
(pyridin-2-
yl)etoxy)benzo[
dJisoxazol-3-

yl)propanoat

/

347
[M+H']

2,03

le

Hop chat axit
(R)-3-(5-clo-6-
(1-(pyridin-2-
yl)etoxy)benzo[
dJisoxazol-3-
yl)propanoic voi
axit (S)-2-
amino-5-
guanidinopentan

oic (1:1)

7 N\

347
[M+H]

2,02
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1f

hop chit axit (R)-
3-(5-clo-6-(1-
(pyridin-2-
yl)etoxy)benzo[d]i
soxazol-3-
yl)propanoic voi
axit (S)-2,6-
diaminohexanoic

(1:1)

347
[M+H]

2,03

lg

Axit (R)-3-(5-
clo-6-(1-
(pyridin-2-
yl)etoxy)benzo|
d]isoxazol-3-
yl)propanoic

hydroclorua

Ill,

HCI

347
[M+H]

2,01

1h

(2R,3R,4R,55)-
6-
(metylamino)he
xan-1,2,3,4,5-
pentanol (R)-3-
(5-clo-6-(1-
(pyridin-2-
yl)etoxy)benzo|[
d]isoxazol-3-

yl)propanoat

347
[M+H]

2,02
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11

hop chét axit
(R)-3-(5-clo-6-
(1-(pyridin-2-
yl)etoxy)benzo|
dJisoxazol-3-
yl)propanoic voi
axit
metansulfonic

(1:1)

347
[M+H]

2,06

N-benzyl-2-
phenyletanaphut
(R)-3-(5-clo-6-
(1-(pyridin-2-
yl)etoxy)benzol[
dJisoxazol-3-

yl)propanoat

l,ll

347
[M+H]

7,64%*

1k

NN
dibenzyletan-
1,2-diaphut (R)-
3-(5-clo-6-(1-
(pyridin-2-
yl)etoxy)benzo[
d]isoxazol-3-
yl)propanoat
(1:2)

347
[M+H']

7,65*
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11

N'-(2-
aminoetyl)etan-
1,2-diaphut (R)-
3-(5-clo-6-(1-
(pyridin-2-
yl)etoxy)benzo[
dJisoxazol-3-
yl)propanoat
(1:3)

HZN\/\N/\/NHZ

H

347
[M+H]

2,03

Im

hop chét axit
(R)-3-(5-clo-6-
(1-(pyridin-2-
yl)etoxy)benzo[
dJisoxazol-3-
yl)propanoic véi
axit 4-
metylbenzensulf

onic (1:1)

347
[M+H]

7,72%*

2-amino-2-
(hydroxymetyl)p
ropan-1,3-diol
3-(5-clo-6-
(pyridin-2-

ylmetoxy)benzo

| [d]isoxazol-3-

yl)propanoat

NS

HO%OH
HO

Cl
NH,

OH

333
[M+H']

1,90

2-amino-2-
(hydroxymetyl)p
ropan-1,3-diol

361
[M+H]

2,10
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3-(5-clo-6-(1-(5-
metylpyridin-2-
yl)etoxy)benzo[
dJisoxazol-3-
yl)propanoat
(chat déng phan
quang hoc duy
nhét khéng xac
dinh)

OH

Chét dong
phéan 1

2-amino-2-
(hydroxymetyl)p
ropan-1,3-diol
3-(5-clo-6-(1-(5-
metylpyridin-2-
yl)etoxy)benzo|
d]isoxazol-3-
yl)propanoat
(chat dong phan
quang hoc duy
nhét khéng xac
dinh)

Cl
NH,
HO%OH
HO OH
O
Chit dong
phéan 2

361
[M+H']

2,10

Axit 3-(5-clo-6-
(1-(pyridin-2-
yl)etoxy)benzo|
dJisoxazol-3-
yl)propanoic
(chét triét

quang)

347
[M+H']

2,83
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2-amino-2-
(hydroxymetyl)p
ropan-1,3-diol
3-(5-clo-6-((5-
flopyridin-2-
yl)metoxy)benz
o[d]isoxazol-3-

yl)propanoat

351
[M+H]

2,17

2-amino-2-
(hydroxymetyl)p
ropan-1,3-diol
3-(5-clo-6-((5-
clopyridin-2-
yl)metoxy)benz
o[d]isoxazol-3-

yl)propanoat

Cl

A/
(@]

cl
NH,

HO%OH
HO

OH

367[M
+H']

2,32

2-amino-2-
(hydroxymetyl)p
ropan-1,3-diol
3-(5-clo-6-((5-
metylpyridin-2-
yl)metoxy)benz
o[d]isoxazol-3-

yl)propanoat

HO%OH
HO

OH

347
[M+H]

1,91
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9 2-amino-2-
(hydroxymetyl)p
ropan-1,3-diol
3-(5-clo-6-(1- f\}’\>
(oxazol-2- hh"a\o
% ol
yl)etoxy)benzo[ N 337
- . 1,94
d]isoxazol-3- NH, [M+H]
HO oH
yl)propanoat H% -
R X Chat dong
(chat dong phan phén 1
quang hoc duy
nhét khong xac
dinh)
10 2-amino-2-
(hydroxymetyl)p
ropan-1,3-diol
3-(5-clo-6-(1- N,@
e
(oxazol-2- O°“
0
yl)etoxy)benzo[ /\N 337 | o4
dJisoxazol-3- C:\IHZ [M+HT |
yl)propanoat H: 5 on . g7/ o
s A Chét dong
(chat dong phéan phén 2
quang hoc duy
nhat khéng xac
dinh)
11 2-amino-2- NG~ 1
(hydroxymetyl)p N~ o,

. : N 365
ropan-1,3-diol cl 2,09
3-(5-clo-6-(1-(5 ¢ DA

-(5-clo-6-(1-(>- HO OH

flopyridin-2-

Chat ddng phan1 O
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yl)etoxy)benzo[
dJisoxazol-3-
yl)propanoat
(chét déng phan
quang hoc duy
nhét khong xac
dinh)

12

2-amino-2-
(hydroxymetyl)p
ropan-1,3-diol
3-(5-clo-6-(1-(5-
flopyridin-2-
yl)etoxy)benzo[
dJisoxazol-3-
yl)propanoat
(chét dong phan
quang hoc duy
nhét khong xac
dinh)

Chéat dong O
phén 2

365
[M+H']

2,09

13

Axit 3-(5-clo-6-
(pyridazin-3-
ylmetoxy)benzo
[d]isoxazol-3-

yl)propanoic

334
[M+H']

1,66
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14

2-amino-2-
(hydroxymetyl)p
ropan-1,3-diol
3-(5-clo-6-(1-
(pyrimidin-2-
yl)etoxy)benzo[
d]isoxazol-3-

yl)propanoat

(chét dong phéan

quang hoc duy
nhit khong xac
dinh)

Chét dong
phén 1

348
[M+H']

1,86

15

2-amino-2-
(hydroxymetyl)p
ropan-1,3-diol
3-(5-clo-6-(1-
(pyrimidin-2-
yl)etoxy)benzo[
d]isoxazol-3-
yl)propanoat
(chét dong phan
quang hoc duy
nhat khong xac
dinh)

NH,
HO%OH
HO
Chét dong
phén 2

O
HO

348
[M+H']

1,86
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16

2-amino-2-
(hydroxymetyl)
propan-1,3-diol
3-(5-clo-6-(1-
(5-clopyridin-
2-
yl)etoxy)benzo
[d]isoxazol-3-
yl)propanoat
(chét dong
phan quang
hoc duy nhét
khong xac

dinh)

OH

Chét dong ©

phan 1

381
[M+H]"

2,41

17

Axit 3-(5-clo-
6-((6-
metylpyridazin
-3-
yl)metoxy)ben
zo[d]isoxazol-

3-yl)propanoic

348
[M+H]

1,74

18

2-amino-2-
(hydroxymetyl)
propan-1,3-diol
3-(5-clo-6-(1-
(5-clopyridin-
2-

381
[M+H]"

2,41

-92-
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yl)etoxy)benzo
[d]isoxazol-3-
yl)propanoat
(chét dong
phan quang
hoc duy nhét
khéng xac

dinh)

2 1 Cl
NS
ort N NH,
®) o HO OH
\N HO

Cl

&/ oH
Chat dong
phén 2

19

Axit (S)-3-(5-
clo-6-(1-(6-
metylpyridazin
-3-
yl)etoxy)benzo
[d]isoxazol-3-

yl)propanoic

362
[M+H]

1,84

20

Axit (R)-3-(5-
clo-6-(1-(6-
metylpyridazin
_3-
yl)etoxy)benzo
[d]isoxazol-3-

yl)propanoic

362
[M+H]"

1,85

21

Axit 3-(5-clo-
6-(1-
(pyridazin-3-
yl)etoxy)benzo

348
[M+H]

1,80

-93-




31113

[d]isoxazol-3-
yl)propanoic
(chét dong
phan quang
hoc duy nhét
khong xac

dinh)

Is

4, ] N
=
or1 N
O 0
\N
Y/,
Cl
OH
Zoaa o
Chat dong

phén 1

Axit 3-(5-clo-
6-(1-
(pyridazin-3-

£

LA
ort N
yl)etoxy)benzo o o
\
[d]isoxazol-3- N
. cl 348
22 yl)propanoic IMEH]' 1,80
’ N +
(chat dong o g/ oH
Chét ddng
phan quang phan 2
hoc duy nhat
khong xac
dinh)
Axit 3-(5-clo-
6-(1-(5-
- . /
metylpyridin- N o o
9. ort p N
ci
yl)propoxy)ben 375
23 zo[d]isoxazol- Chitddng O OH V] 2,30

3-yl)propanoic
(chét dong
phén quang
hoc duy nhét

khoéng xac

phén 1
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dinh)

24

Axit 3-(5-clo-
6-(1-(5-
metylpyridin-
2-
yl)propoxy)ben
zo[d]isoxazol-
3-yl)propanoic
(chit dong
phan quang
hoc duy nhat
khong xac

dinh)

X O
ior N
-

L OH
Chatdong ©
phén 2

375
[M+H]

2,29

25

Axit 3-(5-clo-
6-(1-(pyridin-
2-
yl)propoxy)ben
zo[d]isoxazol-
3-yl)propanoic
(chét dong
phan quang
hoc duy nhét
khong xac

dinh)

Cl

OH
Chat déng
phén 1

361
[M+H]

2,19

26

Axit 3-(5-clo-
6-(1-(pyridin-
2-
yl)propoxy)ben

zo[d]isoxazol-

361
[M+H]

2,19

-05-
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3-yl)propanoic
(chét dong
phan quang
hoc duy nhét
khong xac

dinh)

27

Axit 3-(5-clo-
6-(1-(5-
clopyridin-2-
yl)propoxy)ben
zo[d]isoxazol-
3-yl)propanoic
(chét dong
phén quang
hoc duy nhét
khoéng xac

dinh)

Chét dong
phén 1

395
[M+H]

2,56

28

Axit 3-(5-clo-
6-(1-(5-
clopyridin-2-
yl)propoxy)ben
zo[d]isoxazol-
3-yl)propanoic
(chét dong
phan quang
hoc duy nhét
khong xac

dinh)

Cl

Chit dong
phén 2

O

395
[M+H]”

2,53
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Muébi 2-aminoetanol cta axit (R)-3-(5-clo-6-(1-(pyridin-2-

yl)etoxy)benzo[d]isoxazol-3-yl)propanoic, mudi 1,2-etandisulphonic cta axit
(R)-3-(5-clo-6-(1-(pyridin-2-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic va bis
((R)-3-(5-clo-6-(1-(pyridin-2-yl)etoxy)benzo[d]isoxazol-3-yl) axit propanoic)

sulphat cling duoc diéu ché.

Vi du 1n (Vi du 1 duogc diéu ché theo cach khac): axit (R)-3-(5-clo-6-(1-
(pyridin-2-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic

OH

(R)-metyl 3-(5-clo-6-(1-(pyridin-2-yl)etoxy)benzo[d]isoxazol-3-yl)propanoat (vi
du nhu dugc diéu ché dbi voi chat trung gian 22, 28g, 77,6mmol) trong THF
(500ml) duoc bd sung lithi hydroxit (1N, 310ml, 310mmol) va hdn hop nay
duoc khudy ¢ nhiét d6 trong phong trong 1h. Dung méi hitu co dugce loai bo,
axit clohydric (1NV) duoc bd sung cho dén khi hdn hop nay dat &én muc d6 pH 6
va sau d6 hdn hop nay duoc chiét bang etyl axetat (300ml x 3). Pha hiru co két
hop duoc lam kho bang natri sulphat va d&qc cb. Phan cin duoc hoa tan trong
THF (50ml), hexan (3 Odml) dugc bd sung va chét ran thu duoc dugce tach bang
cach loc va duoc 1am khé dé thu duoc axit (R)-3-(5-clo-6-(1-(pyridin-2-
yl)etoxy)benzo[d]isoxazol-3-yl)propanoic & dang chét ran mau tring (22,7g).

LCMS (Phuong phéap I): Rt =1,46 phut, [M+H]" 347.

'"H NMR (300 MHz, CD;0D) 6 8,55 (ddd, J=4,9, 1,7, 0,9 Hz, 1H), 7,87 (s,
1H), 7,83 (td, J= 7,8, 1,8 Hz, 1H), 7,56 (d, J = 8,0 Hz, 1H), 7,34 (ddd, J= 7,6,
49,12 Hz, 1H), 7,07 (s, 1H), 5,62 (g, J= 6,4 Hz, 1H), 3,19 (t, J= 7,3 Hz, 2H),
2,82 (t, J=7,2 Hz, 2H), 1,76 (d, J= 6,5 Hz, 3H); HPLC: 214nm 100%, 254nm
100%, khong déi xtmg-HPLC: 214nm 97,5%, 254nm 98,4%.

-97-
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Vi du 20a (Vi du 20 duoc didu ché theo cach khac): axit (R)-3-(5-Clo-6-(1-(6-

metylpyridazin-3-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic

Dung dich chira metyl 3-(5-clo-6-(1-(6-metylpyridazin-3-
yl)etoxy)benzo[d]isoxazol-3-yl)propanoat (vi du nhu dugc diéu ché d6i vai chit
trung gian 29, 8,5g, 22,7mmol) trong THF (100ml) dugc bb sung lithi hydroxit
(3N, 30ml, 90,8mmol) va dung dich nay dugc khqu & nhiét do trong phong
trong 2h. Dung méi dugc lam bay hoi, nuée (50ml) duoc bd sung va do6 pH
dugc diéu chinh dén gitra d6 pH 2-3 béng axit clohydric (1N). Chét ran duoc
tach bang cach loc va dugc 1am khé trong khéng khi dé thu dugc chat ran mau
tring. Chét rén ndy dugc tinh ché bing HPLC diu ché khong ddi ximg [SFC,
c6t: CHIRALPAK-IC,CO,-MeOH (axit formic)] dé thu dugc axit (R)-3-(5-clo-6-
(1-(6-metylpyridazin-3-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic ¢ dang chét
rin mau tring nhat (3,57g).

LCMS (Phuong phap I): Rt =1,37 phut, [M+H]" 362. "H NMR (300 MHz, ds-
DMSO) § 12,29 (s, 1H), 8,08 (s, 1H), 7,68 (d, J = 8,7 Hz, 1H), 7,60 (d, /=838
Hz, 1H), 7,48 (s, 1H), 6,03 (dd, J= 12,7, 6,3 Hz, 1H), 3,12 (t, /= 7,2 Hz, 2H),
2,73 (t, J= 7,2 Hz, 2H), 2,60 (s, 3H), 1,73 (d, J = 6,4 Hz, 3H). HPLC: 214nm

98,9%, 254nm 99,5%.

Vi du 20b (Vi du 20 duoc diéu ché theo cach khac): axit (R)-3-(5-clo-6-(1-(6-
metylpyridazin-3-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic

-08-
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RO 0
Cl

OOH

Axit (R)-3-(5-clo-6-(1-(6-metylpyridazin-3-yl)etoxy)benzo[d]isoxazol-3-
yl)propanoic (79,5g , 220mmol, ee 89,5%) trong MeCN (2 L), L(+)-arginin
(38,3g, 220mmol) dugc bd sung va hon hop phén Umg nay dugc khudy & 55°C
trong 0,5h. Hon hop nay dugc lam lanh dén nhiét do trong phong, chét ran dugc
loc va dugc rira bang MeCN (200ml) va duge 1am kho trong khong khi dé thu
duogc chét rin mau trang. Chét ran nay dugc bb sung vao axit clohydric (37%,
1,51), va duoc khudy & nhiét d trong phong trong 1 gio, duge loc va chét ran
duoc rira bang nude (500ml x 3) va dugc lam kho trong khong khi dé thu duoc
(R)-3-(5-clo-6-(1-(6-metylpyridazin-3-yl)etoxy)benzo[d]isoxazol-3-
yl)propanoic ¢ dang chit rén mau tring, (68g, ee 100%).

'H NMR (400 MHz, dg-DMSO) § 12,29 (s, 1H), 8,09 (s, 1H), 7,70 (d, J = 8,7
Hz, 1H), 7,61 (d, J = 8,7 Hz, 1H), 7,49 (s, 1H), 6,04 (q, J = 6,4 Hz, 1H), 3,13 (1,
J =173 Hz, 2H), 2,74 (t, J = 7,3 Hz, 2H), 2,61 (s, 3H), 1,74 (d, J = 6,4 Hz, 3H);
LCMS (Phuong phap I): Rt =1,36 phut, MH" 362.

Vi du 20c (Vi du 20 duogc diéu ché theo cach khac): axit (R)-3-(5-clo-6-(1-(6-
metylpyridazin-3-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic

/N‘N
\lRO o)

= y
cl

Dung dich chira (R)-metyl 3-(5-clo-6-(1-(6-metylpyridazin-3-
yl)etoxy)benzo[d]isoxazol-3-yl)propanoat (87g, 231,5mmol) trong THF (500ml)
duoc bd sung lithi hydroxit (2N trong nudc, 462ml), hén hop phéan tng nay duoc
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khudy & nhiét do trong phong trong 4 gid, dung méi hitu co duge lam bay hoi va
pha chira nuée du ra duoc ria béng etyl axetat (500ml x 3). Pha chira nuéc duge
axit hoa bang axit clohydric (2N) dén dopH=2 -3, chét rin dugc tach bang
cach loc va duogc rira bang nude (300ml x 3). Chét rén nay dugc 1am khé trong
khong khi dé thu duoc (R)-3-(5-clo-6-(1-(6-metylpyridazin-3-
yl)etoxy)benzo[d]isoxazol-3-yl)propanoic ¢ dang chét rin mau vang nhat (76g,
92%, ee 89,5%).

"H NMR (300 MHz, d-DMSO0) § 12,28 (s, 1H), 8,08 (s, 1H), 7,70 (d, J = 8,7
Hz, 1H), 7,61 (d, J = 8,7 Hz, 1H), 7,48 (s, 1H), 6,03 (g, J = 6,3 Hz, 1H), 3,13 (¢,
J=17.2Hz, 2H), 2,74 (t,J = 7,2 Hz, 2H), 2,61 (s, 3H), 1,74 (d, J = 6,4 Hz, 3H);
LCMS(Phuong phap I): Rt =1,40 phut, MH" 362 .

Vi Tén CAu triic Ion Thoi | Phuong
du sb phdn | gian |phap
to + luu
Nhén | (phut)
dang
Axit 3-{5-Clo-
A
6-[1-(5- or | N

etylpyridin-2- o}

yl)etoxy]-1,2- o

benzoxazol-3- o
29 Chét dong

: 375
yl} propanoic phan 1 & "

L1230 |A
[M+H]

(chit dong
phan quang
hoc duy nhét
khong xac

dinh)
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Axit 3-{5-Clo-
6-[1-(5-
etylpyridin-2-
yl)etoxy]-1,2-
benzoxazol-3-
yl}propanoic
(chét dong
phan quang
hoc duy nhét
khong xac

dinh)

Cl

Chét dong
phén 2

375

[M+H]"

2,30

31

Axit 3-{5-Clo-
6-[1-(6-
etylpyridin-2-
yletoxy]-1,2-
benzoxazol-3-
yl}propanoic
(chét ddng
phan quang
hoc duy nhét
khong xac

dinh)

Ci

Chét ddng
phén 1

375
[M+H]"

2,26

32

Axit 3-{5-Clo-
6-[1-(6-
etylpyridin-2-
yletoxy]-1,2-
benzoxazol-3-

yl}propanoic

Cl

Chét dong
phéan 2

375
[M+H]"

2,27
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(chat dong
phén quang
hoc duy nhét
khong xac
dinh)

33

Axit 3-{5-Clo-
6-[(5-
clopyrimidin-
2-yl)metoxy]-
1,2-
benzoxazol-3-

yl}propanoic

368
[M+H]"

1,44

34

Axit 3-{5-Clo-
6-[(5-
metylpyrimidin
-2-yl)metoxy]-
1,2-
benzoxazol-3-

yl}propanoic

348
[M+H]"

1,358

35

Axit 3-{5-Clo-
6-[1-(2-metyl-
1,3-oxazol-5-
yletoxy]-1,2-
benzoxazol-3-

yl}propanoic

| (chit dong

phan quang
hoc duy nhét

Yo

N/or1

O o)

Cl

Chét dong 0
phén 1 HO

351
[M+H]"

1,94
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khong xac
dinh)

36

Axit 3-{5-Clo-
6-[1-(2-metyl-
1,3-oxazol-5-
yletoxy]-1,2-
benzoxazol-3-
yl}propanoic
(chét dong
phéan quang
hoc duy nhét
khong xac

dinh)

Cl

Chét ddng
phén 2 HO

351
[M+H]'

1,96

37

Axit 3-{5-Clo-
6-[1-(5-
clopyrimidin-
2-yl)etoxy]-
1,2-
benzoxazol-3-
yl}propanoic
(chét ddng
phan quang
hoc duy nhét
khong xac
dinh)

C‘\(\rl
N
Cl

Chét dong
phén 1 g

OH

383
[M+H]

1,519
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38

Axit 3-{5-Clo-
6-[1-(5-
clopyrimidin-
2-yl)etoxy]-
1,2-
benzoxazol-3-
yl}propanoic
(chét ddng
phan quang
hoc duy nhét
khong xac
dinh)

Cl <\/ﬁ‘\og‘o

N
Cl

Chét ddng

phén 2 s/

383
[M+H]"

1,511

39

Axit 3-{5-Clo-
6-[1-(5-
metylpyrimidin
-2-yl)etoxy]-
1,2-
benzoxazol-3-
yl}propanoic
(chit dong
phén quang
hoc duy nhét
khong xac

dinh)

SN
l /)\'TLO
N
Cl

Chét déng OH
phén 1

362
[M+H]"

1,44
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40

Axit 3-{5-Clo-
6-[1-(5-
metylpyrimidin
-2-yl)etoxy]-
1,2-
benzoxazol-3-
yl}propanoic
(chét ddng
phan quang
hoc duy nhét
khong xac
dinh)

Chét ddng
phén 2 o

362
[M+H]"

1,44

41

Axit 3-{5-Clo-
6-[1-(4-etyl-
1,3-oxazol-2-
yletoxy]-1,2-
benzoxazol-3-
yl}propanoic
(chét ddng
phan quang
hoc duy nhét
khong xac

dinh)

Ci

Chét ddng

phén 1 "

365
[M+H]"

2,21
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42

Axit 3-{5-Clo-
6-[1-(4-etyl-
1,3-oxazol-2-
yletoxy]-1,2-
benzoxazol-3-
yl}propanoic
(chét dong
phan quang
hoc duy nhét
khong xac

dinh)

Chét dong
phén 2

365
[M+H]"

2,20

43

Axit 3-{5-Clo-
6-[(15)-1-
(pyrimidin-2-
yl)propoxy]-
1,2-
benzoxazol-3-
yl}propanoic
(chét dong
phan quang
hoc duy nhét
khong xac
dinh)

Z "N
\/“jr}o
N

Cl

Chét dong
phén 1

P

OH

362
[M+H]

2,03
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44

Axit 3-{5-Clo-
6-[1-
(pyrimidin-2-
yDpropoxy]-
1,2-
benzoxazol-3-
yl}propanoic
(chét dbng
phén quang
hoc duy nhét
khong xac
dinh)

2\
\/lQ}O

N :
~

Chéit déng
phén 2

OH

362
[M+H]"

2,03

45

Axit 3-{5-Clo-
6-[1-
(pyridazin-3-
ylpropoxy]-
1,2-
benzoxazol-3-
yl}propanoic
(chét dong
phén quang
hoc duy nhét
khong xac

dinh)

N

I i
orlO
S O\N
//
Cl

Chét dong

phén 1 o

362
[M+H]

1,90
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46

Axit 3-{5-Clo-
6-[1-
(pyridazin-3-
yl)propoxy]-
1,2-
benzoxazol-3-
yl}propanoic
(chét dong
phan quang
hoc duy nhét
khong xac

dinh)

Chét ddng
phén 2 o

362
[M+H]'

1,90

47

Axit 3-{5-Clo-
6-[1-(6-
metylpyridazin
-3-yl)propoxy]-
1,2-
benzoxazol-3-
yl}propanoic
(chét dong
phén quang
hoc duy nhét
khong xac

dinh)

N\\N

AOrL.0O

Cl
Chét

ddng o
phan 1

OH

376
[M+H]"

1,94
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43

Axit 3-{5-Clo-
6-[1-(6-
metylpyridazin
-3-yl)propoxy]-
1,2-
benzoxazol-3-
yl}propanoic
(chét ddng
phén quang
hoc duy nhét
khong xac

dinh)

/Cl

Chét ddng
phén 2

376
[M+H]'

1,94

49

Axit 3-{5-Clo-
6-[1-(5-
metylpyrimidin
-2-yl)propoxy]-
1,2-
benzoxazol-3-
yl}propanoic
(chét dong
phén quang
hoc duy nhét
khong xac

dinh)

ol
Chét ddng
phén 1

376
[M+H]"

2,11
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Axit 3-{5-Clo-
6-[1-(5-
metylpyrimidin
-2-yl)propoxy]-
1,2-
benzoxazol-3-
yl}propanoic
(chét dong
phan quang
hoc duy nhét
khong xac
dinh)

Chét ddng
phéan 2 ©

376
[M+H]"

2,11

51

Axit 3-{5-Clo-
6-[1-(5-
clopyrimidin-
2-yl)propoxy]-
1,2-
benzoxazol-3-
yl}propanoic
(chét dong
phén quang
hoc duy nhét
khong xac
dinh)

Cho
/
Cl
Chét ddng
g Ol

phén 1

H

396
[M+H]

2,34
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Axit 3-{5-Clo- | N~y
l AT
6-[1-(5- \CNJ\”
~ Cl {
clopyrimidin-
Chét 46
2-yl)propoxy]- ohinz. &
1,2-

52 | benzoxazol-3- 396 -
yl}propanoic [M+H]" ’
(chét ddng
phan quang
hoc duy nhét
khong xac
dinh)

Axit 3-(5-clo-
6-(1-(1-etyl- N~N

\ \ or10 0
1H-pyrazol-3- i /\N
yl)etoxy)benzo “

53 [d]isoxazol-3- Cgﬂ;?Tg &/ oH 364/
yl)propanoic 366 2,02
(chét dong [M+H]"
phan quang
hoc duy nhét
khong xac
dinh)

Axit 3-(5-clo-
(1-(1-etv]- Ne—

5 6-(1-(1-etyl C \N ” 364 /
1H-pyrazol-3- 366 2,02
yl)etoxy)benzo “ [M-+H]*

. . Chét ddng
[d]isoxazol-3 phin 2 &/ oH
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yl)propanoic
(chét dong
phén quang
hoc duy nhét
khong xac

dinh)

55 | Axit 3-{5-clo- | AN 365/ | 1,50 |1
6-[(1R)-1-(3- A 367

flopyridin-2- F 0 0 [M+H']
yletoxy]-1,2- ol
benzoxazol-3-

yl}propanoic HO

Céc phuong phap sir dung

Hop chit nhét dinh theo sang ché 1 chét trc ché KMO. Hop chat ma trc ché
KMO c6 thé hitu ich trong diéu tri cac tinh trang bénh ly hodc cac rdi loan khac
nhau cé trung gian 1a KMO, vi du viém tuy ce”'lp, bénh than min tinh, bénh than
cAp tinh, cac bénh khéc lién quan dén hoi ching dap tmg viém toan than (SIRS),
bénh Huntington, bénh Alzheimer, bénh thodi hoa tiéu nfo, bénh Parkinson,
chiing sa sut tri tu¢ phurc tap lién quan dén AIDS, nhiém HIV, bénh xo ciing teo
co mot bén (ALS), trAm cam, tAm than phan liét, nhiém tring huyét, sbc tim
mach, chin thuong ning, ton thuong phéi cip tinh, hdi ching suy ho hép cép,
viém tai mat cip tinh, béng ning, viém phéi, phiu thut tbng quat, thiéu mau
cuc bd, bénh gan cép tinh nghiém trong, bénh ndo gan cAp tinh nghiém trong
hodc suy than cép.

Ngoai ra, cac tinh trang bénh ly hodc cac rdi loan ciing bao gdm cac bénh vé
ting sinh c6 tac dong lanh tinh hogc 4c tinh, trong do6 cac t& bao clia cac mo va
co quan khéc nhau c6 bidu hién bét thudng v& phat trién, tang sinh, di tra, truyén

tin hiéu, 140 hod va t&r vong. Noi chung, bénh ting sinh dung dé chi cac bénh va
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rdi loan lién quan dén su gia ting khong kiém soét dugc cua té bao, bao gdm
nhung khong chi gidi han & su tdng truéng khong kiém soét cia cac t€ bao co va
mod gly ra ung thu va u lanh tinh. Cac rdi loan tang sinh c6 lién quan dén cac té
bao ndéi moé co thé dan dén cac bénh lién quan dén su tao mach nhu u mach, lac
ndi mac t cung, béo phi, thoai hoda diém vang lién quan dén su 140 héa va céc
bénh vong mac khac nhau, cling nhu su gia tang cac té bao EC va té bao co tron
gAy ra su tai phat hep van tim nhu la két qua cuia viéc dat stent trong viéc diéu tri
x0 vira dong mach. Céc r6i loan ting sinh lién quan dén nguyén bao soi (vi du
nhu su tao soi) bao gdbm nhung khéng chi giéi han ¢ cac chimg r6i loan seo qua
muc (nhu xo hoa) nhu thoai hoa diém vang lién quan dén su 140 hoa, thay ddi &
tim va rdi loan lién quan dén nhdi mau co tim, chita lanh vét thuong qua mirc
nhu thuong xay ra nhu hé qua cua phﬁu thuét, thuong tich, seo 161, va u xo va

viéc dat stent.

Céc tinh trang bénh 1y hodc céc rdi loan nay cling bao gobm viéc thai loai cay
ghép (tic ché té bao T) va bénh miéng ghép chong lai vét chi, roi loan viém toan
than, r6i loan viém ndo bao gém sot rét va bénh trung miii khoan chau Phi, viém

mang nao do phé cau.

Céc tinh trang bénh ly hodc cac r6i loan cling bao gém X0 gan, viém tuy man, X0
gan, Xo hoa phoi va chén thuong thiéu mau cuc bo-tai tuéi mau.

Cac tinh trang bénh ly hodc cac r6i loan nhu vay cling bao gém, vi du, cac bénh
thoai héa than kinh hodc rdi loan tam than, bénh Creutzfeld-Jacob, chimg thoai
héa thin kinh gy ra chén thuong, hoi chimg than kinh ap luc cao, chimg roi
loan truong luc, chimg co thit & tua don bao, ching loan nhip, dong kinh, hau
qua cua dot quy, thiéu mau do thiéu méu ndo, rbi loan thiéu mau cuc bd, r6i loan
thiéu mau cuc bd bao gém dot quy (thiéu mau cuc bd), giam oxy huyét, sa sut tri
tué da xo, hau qua cua chén thuong hodc tén thuong nao, tdn thuong tuy séng,
chiing sa sut tri tué nhu ching bénh néo do 130 héa, bénh ndo do AIDS, bénh
ndo khac lién quan dén nhiém trung, viém mang nio do vi khuén, cac bénh

truyén nhiém do virut, ky sinh tring va cac ky sinh trung khéc, (vi du nhu cac
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bénh nhiém trung trung tim than kinh trung uong (CNS) chéng han nhu nhiém
virut, vi khuén hodc ky sinh tring, vi du nhu bénh bai liét, bénh Lyme (nhiém
Borrelia burgdorferi)), so¢ nhiém trung va ung thu, ung thu véi ndi dia hod néo,
bénh nio gan, lupus hé théng, cé4c triéu chung giam dau va cai nghién thube
phién, hanh vi dn uéng, roi loan tAm than, chéng han nhu mat ngu, suy giam
nghiém trong trf nhG lam viéc, suy gidm nghiém trong tri nho dai han, giam
nhéan thire, suy giam nghiém trong su chu y, suy giam nghiém trong chic nang
diéu hanh, su chidm chap trong phan tich thong tin, chdm chap trong céac hoat
dong cuia ndo, lo 4u, cac r6i loan lo 4u thong thudng, lo léng hoang loan, roi loan
am anh cudng buc, am anh xa hdi, lo léng thuc hién, roi loan ap luc sau chén
thuong, phan Umg cang thang cép tinh, phan Ung diéu chinh, rdi loan lo 4u phan
ly, su lo léng vé cdn ruou, rdi loan trAm cam, roi loan cua ndo dang phat trién
hoac & tudi gia, tiéu duong, va cac bién ching cua no, hoi chimg Tourette, hoi
chimg Fragile X, chung rdi loan tu ky, r6i loan gay suy giam trdm trong va tran
lan trong cam gidc suy nghi, ngén ngit va kha nang lién tudng dén nhing su viéc
khac, rbi loan tAm trang, r6i loan tAm ly dic trung boi bét thuong cua trang thai
cam xuc chéng han nhu khéng gidi han, r6i loan ludng cuc, r6i loan ludng cuc,
trAm cam don cuc, trAm cam chu yéu, trAm cam ndi sinh, trAm cam dai trang,
trAm cam phan ung, trAm cam tam than, trAm cam do cac bénh 1y co ban, rbi
loan xyclothymic, r6i loan tAm truong, rdi loan tAm trang do diéu kién y té, rdi

loan tAm trang khéng duoc chi dinh va r5i loan tam trang do chit gay nghién.

Cac chung bénh hoac roi loan nhu vay cling bao gbm: viém tuy cAp hoai tir hoai
tr, AIDS (bénh), viém mang ndo vé trung, bénh ndo, vi du nhu héi ching Gilles
de la Tourette, hoi chimg Asperger, hoi chimg Rett, r6i loan phat trién lan rong,
bénh nio lién quan dén 130 hoa, va bénh ndo phat trién, hoi chimng bong, ngd doc
cacbon monoxit, dau tim hodc thiéu mau va sbc xult huyét (thiéu mau nio toan
cﬁu), su tao ra duc thuy tinh thé va 140 héa mit, bénh hé than kinh trung uong,
bénh mach ndo, hodi ching mét moéi man tinh, cang théng man tinh, r6i loan nhan
thirc, réi loan co giat nhu bién thé dong kinh va déng kinh timg phén clia mal

malut va petit, di thao duong, bénh ctia hé than kinh (vi dy, cac r6i loan vén
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dong, cac roi loan van dong do L-DOPA géy ra, nghién ma tiy, dau don va duc
thay tinh thé), nghién thudc, cai nghién ma tuy, r6i loan an uéng, hoi chung
Guillain Barr va cac bénh than kinh khéc, bénh mién dich, cac r6i loan mién
dich va diéu tri nhim muc dich thay dbi cac phan tmg sinh hoc (vi du quan ly
cac interferon hodc interleukin), cac r6i loan viém cia hé théng than kinh trung
uvong va’/hodc ngoai bién, chin thuong, cac roi loan than kinh va hanh vi, cac
bénh vé chuyén hoa, cac bénh dau dén, hoac cac rdi loan dugc chon tir nhém
bao gém dau khép, dau than kinh hodc dau nira dau, nhtc du, dau day than
kinh, nhuc dau, dau than kinh lién quan dén bénh than kinh tiéu duong, suy da
tang, gan chét dudi, hoai tir, u ndo, cac rdi loan bao gbm ung thu lymphoma va
cac bénh rdi loan mau khac, cac bénh than kinh (hoi chimg than kinh 4p suat
cao, nhiém trung), nghién nicotin va cac rdi loan do nghién khéc bao gbém
nghién rugu, nghién cin sa, benzodiazepin, phu thudc vao thubc an than,
morphin va cocain, thay dbi trong khéu phén in, cac rdi loan gidc ngi, cac thay
dbi trong thoi quen ngu thiéu nang luong, mét moi, chan chuong, tu trach ban
than vi nhiing 16i khong dang, nhimg suy nghi thuong xuyén vé céi chét hoic tu
sat, 1én ké hoach hoic ¢ gang tu sat, cam gidc vé su tuyét vong va khong ximng
dang, tam than van dong hodc cham phat trién tAm than, suy gidm kha nang suy
nghi, tap trung, hodc quyét dodn, nhu 1a mot tac nhan bao vé than kinh, bénh tiy
séng, lupus ban dé hé théng, ton thuong chén thuong nfo va tiy sbng, cac hoi
chimg run va su can béng kém, khong kiém, ctimg, run, thay ddi cach noi, mat
biéu hién trén khuén mit, biéu hién vi lugng hoc, khé nudt, chay nudc mét,
nham 14n, so hii, r6i loan chirc nang tinh duc, suy giam ngén ngit, khé khan
trong qua trinh ra quyét dinh, bao luc, hung hing, 4o gidc, tho o, suy nghi triru

tuong.

Céc tinh trang bénh 1y ho#c cac roi loan nay ciing bao gom, vi dy, bénh tim
mach ma c6 lién quan dén céac bénh va roi loan clia tim va hé tudn hoan. Nhing
bénh nay thuong lién quan dén loan nhip va/hodc r6i loan m& mau. Cac bénh vé

tim mach bao gém, nhung khong chi gii han &, bénh tim mach, xo vira dong
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mach, nh6i mau co tim, va suy tim sung huyét, bénh mach vanh, cao huyét ap va

ha huyét ap.

Cu thé, céc tinh trang bénh ly hoac cac r6i loan nay bao gém cac tinh trang bénh
ly hodc céc rdi loan trong d6 cac mirc chuyén héa tryptophan nang cao c6 lién
quan téi d6 trdm trong ctia bénh va tién luong x4u, bao gdm dét quy, chin
thuong & cac bénh nhan bi suy da co quan, viém tuy cap nguy kich va bénh than
man tinh (Logters, T.T., et al. (2009) Shock 32: 29-34, Dabrowski et al (2014)

- Inflammation 37: 223-234, Changsirivathanathamrong et al (2011) Critical Care
Medicine 39 : 2678-2683,mole, D.J., et al.(2008) Br J Surg 95: 855-867, Zhao
(2013) Renal Failure 35: 648-653, Pawlak, K. et al (2009) Blood Coagulation
and Fibrinolysis 20: 590-594, Kabayashi, T. et al (2014) Biochemical and
Biophysical Research Communications 445: 412-416).

Cac phuong phép diéu tri nhu mé ta trong sang ché bao gém viéc st dung hop
chét c6 cong thirc (I), hoic mudi duge dung ctia né véi luong hiru hiéu diéu tri
cho bénh nhan can diéu tri. Cu thé 13, sang ché mo ta phuong phap diéu tri mot
trong sb cac réi loan néu trén bang cach sir dung hop chét c6 cong thirc (I), hodc
mudi duge dung cta nd vaéi luong hiru hiéu diéu tri cho bénh nhén can diéu tri.
Nhu duogc st dung trong ban mé ta nay, ‘diéu tri” hodc “viéc diéu tri’ lién quan
dén mot rdi loan c6 nghia la: (1) lam giam hoac ngan ngua r6i loan hoic mot
hoac nhiéu biéu hién sinh hoc cua bénh, (2) can tr¢ (a): mot hoac nhiéu diém
trong téng sinh hoc ma dan dén hoic gy ra r6i loan, hodc (b): mot hodc nhiéu
biéu hién sinh hoc cta r6i loan, (3) 1am gidam nhe mot hoac nhiéu triéu chimg
hodc tac dong lién quan dén rdi loan, hodc (4) lam cham su tién trién cta roi

loan hodac mot hodc nhiéu biéu hién sinh hoc cta roi loan.

Nhu dugce dé cap trong ban mé ta nay, ‘viéc diéu tri’ roi loan c6 thé bao gom
viéc ngdn ngura hodc phong ngra roi loan. Can phai hiéu rang ‘ngadn ngua’
khong phai 1a thuat ngi tuyét doi. Trong y hoc, ‘ngén ngtra’ duoc hiéu la dung

dé chi viéc str dung du phong duoc chat dé vé co ban lam giam b6t kha ning
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mac hodc muc do tram trong cua roi loan hodc biéu hién sinh hoc ctua no, hodc

deé tri hoan su khai phat cda roi loan d6 hodc biéu hién sinh hoc cua no.

Nhu dugce st dung & day, ‘luong hiru hiéu’ lién quan dén hop chat co cong thirc
(I), hoac mubi duoc dung cia no, hoac hoat chit duogc khac c6 nghia luong hop
chit du dé diéu tri tinh trang cta bénh nhan trong pham vi danh gid y té hop ly.
Luong hiru hiéu ctua hop chét sé& thay dbi theo hop chét cu thé dugc chon (vi du,
tiém luc, hiéu qua, va thoi gian ban thai cua hop chét s& duoc xem xét); duong
st dung duogc chon; roi loan duoc diéu tri; muc do tram trong cua r6i loan duogc
diéu tri; do tubi, d6 16n, can nang va tinh trang thé chét cia bénh nhan duoc diéu
tri; lich st y khoa ctia bénh nhéan duoc diéu tri; khoang thoi gian diéu tri, ban
chét cua liéu phap két hop; hiéu qua tri liéu mong mudn; va cac yéu td tuong tu,
nhung du vy thuong cé thé dugc xac dinh boi nguoi cé hiéu biét trung binh

trong linh vuc nay.

Nhu duoc sir dung trong ban moé ta nay “bénh nhan” dung dé chi ngudi (bao
gdm nguoi 16n va tré em) hodc dong vat c¢6 va khac. Theo mdt phuong 4n,
“bénh nhan” ding dé chi nguoi.

Séng ché con md ta phuong phép diéu tri tinh trang hoic rdi loan c6 trung gian
1a KMO (nhu céc réi loan dugc dé cép & trén), phuong phéap nay bao gbm viéc
cho bénh nhan can didu tri st dung hop chét co cong thire (I) hoic mudi duoc
dung ctia n6 véi lugng hitu hiéu diéu tri.

Sang ché mé ta phuong phép diéu tri viém tuy cip, bénh than man tinh, bénh
than c4p tinh, cac bénh khéc lién quan dén hdi ching dép ng viém toan than
(SIRS), bénh Huntington, bénh Alzheimer, bénh thoai héa tiéu ndo, bénh
Parkinson, ching sa sut tri tu¢ phuec tap lién quan dén AIDS, nhiém HIV, bénh
X0 cung teo co mot bén (ALS), trAm cam, tAm than phén liét, nhiém trung huyét,
sbc tim mach, chin thuong nang, ton thuong phbi cAp tinh, hoi chimg suy ho
hép cép, viém tii mat cép tinh, bong nang, viém phéi, pha:lu thuat téng quat,

thiéu mau cuc bd, bénh gan cip tinh nghiém trong, bénh nfo gan cép tinh
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nghiém trong hodc suy than cap phuong phép nay bao gdm viéc cho bénh nhan
cin diéu tri sir dung hop chét c6 cong thirc (I) hodc mubi dugc dung cia né.
Sang ché mé ta phuong phap diéu tri viém tuy cép, bénh than man tinh, cic tinh
trang bénh ly khéac c6 lién quan dén hoi chimg dap tmg viém toan théan (SIRS),
bénh Huntington, bénh Alzheimer, mét diéu hoa tay séng tiéu ndo, bénh
Parkinson, phirc hé sa sut tri tué lién quan dén AIDS, xo cing teo co modt bén
(ALS), trAm cam, tAm than phan liét, nhiém tring huyét, sbc tim mach, chén
thuong nang, tén thuong phdi cép tinh, hdi chimg suy ho hép cAp, viém ti mat
cép tinh, béng nang, viém phéi, phﬁu thuat téng quat, thiéu méu cuc b, bénh
gan cép tinh nghiém trong, bénh ndo gan cép tinh nghiém trong hodc suy than
cAp phuong phép nay bao gdm cho bénh nhén can diéu tri str dung luong cé tac
dung chira bénh cua hop chét c6 cong thire (I) hodc mubi duoc dung ciia né véi
luong hiru hiéu diéu tri.

Sang ché mé ta phuong phap diéu tri viém tuy cap, phuong phap nay bao gbm
viéc cho bénh nhén can didu tri st dung hop chét ¢ cong thic (I) hodc mudi
duoc dung cua né vai lugng hitu hiéu diéu tri.

Sang ché mé ta phuong phap diéu tri viém tuy cp, phuong phép nay bao gbém
viéc cho bénh nhén cén diéu tri st dung axit (R)-3-(5-clo-6-(1-(pyridin-2-
yl)etoxy)benzo[d]isoxazol-3-yl)propanoic hodc mudi dugce dung ctia nd voi

- luong hiru hiéu diéu tri.

Sang ché md ta phuong phap diéu tri viém tuy cip, phuong phap nay bao gbm
viéc cho bénh nhan can diéu tri sir dung axit (R)-3-(5-clo-6-(1-(6-
metylpyridazin-3-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic hodc mudi duoc
dung ctia né véi luong hiru hiéu diéu tri.

Sang ché m6 ta phuong phap diéu tri bénh than man tinh, phuong phép nay bao
gbm viéc cho bénh nhan can diéu tri st dung hop chét c6 cong thire (I) hodc
mubi dugce dung cta né véi lugng hiru hiéu diéu tri.

Sang ché m6 ta phuong phéap diéu tri bénh than man tinh, phuong phép nay bao
gdm viéc cho bénh nhén can diéu trj st dung axit (R)-3-(5-clo-6-(1-(pyridin-2-
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yl)etoxy)benzo[d]isoxazol-3-yl)propanoic hodc mudi duoc dung ctia né véi
lugng hiru hiéu diéu tri.

Sang ché mod ta phuong phap diéu tri bénh than mén tinh, phuong phép nay bao
gdm viéc cho bénh nhan can diéu tri sir dung axit (R)-3-(5-clo-6-(1-(6-
metylpyridazin-3-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic hodc mudi duoc
dung cua no vaéi lugng hiru hiéu diéu tri.

Theo mdt khia canh khac, sang ché dé cap dén hop chét c6 cong thire (1) hodc
mudi dugce dung ctia né ding dé diéu tri bénh.

Theo mot phuong an, sang ché dé cap dén hop chét c6 cong thire (1) hodc mudi
duoc dung cia no6 dung dé diéu tri tinh trang hoic r6i loan c6 trung gian 1a
KMO.

Theo mot phuong 4n, sang ché dé cap dén hop chét c6 cong thire (1) hodc mudi
duoc dung ctia nd dung dé diéu tri viém tuy cép, bénh thin man tinh, bénh than
cAp tinh, cac bénh khéc lién quan dén hoi ching dap ung viém toan than (SIRS),
bénh Huntington, bénh Alzheimer, bénh thoéi hoa tiéu ndo, bénh Parkinson,
chumg sa st tri tué phure tap lién quan dén AIDS, nhiém HIV, bénh xo cimg teo
co mot bén (ALS), trAm cam, tim than phéan liét, nhiém trung huyét, sbc tim
mach, chén thuong ning, t6n thuong phéi cap tinh, hoi ching suy ho hép cép,
viém tGi méat cip tinh, béng ning, viém phéi, phau thuat téng quat, thiéu mau
cuc bo, bénh gan cép tinh nghiém trong, bénh ndo gan cép tinh nghiém trong
hodc suy than cap.

Theo mot phuong 4an, sang ché dé cap dén hop chét c6 cong thire (1) hodc mudi
duoc dung cia no6 dung dé diéu tri viém tuy cép, bénh than man tinh, cac tinh
trang bénh ly khéc c6 lién quan dén hoi ching dap tng viém toan than (SIRS),
bénh Huntington, bénh Alzheimer, mét diéu hoa tay séng tiéu ndo, bénh
Parkinson, phurc hé sa sut tri tué 1ién quan dén AIDS, x0 cimg teo co mdt bén
(ALS), trAm cam, tAm than phan liét, nhiém trung huyét, sbc tim mach, chén
thuong nang, tdn thuong phdi cép tinh, hoi chimg suy ho hép cip, viém ti mat

cép tinh, bong nang, viém phéi, ph§u thuat téng quat, thiéu mau cuc bd, bénh
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gan cAp tinh nghiém trong, bénh ndo gan cap tinh nghiém trong hoic suy than
cép.

Theo mot phuong an, sang ché dé cap dén hop chét c6 cong thic (1) hoidc mubi
duoc dung cua no6 dung dé diéu tri viém tuy cap.

Theo mot phuong an, sang ché dé cap dén axit (R)-3-(5-clo-6-(1-(pyridin-2-
yl)etoxy)benzo[d]isoxazol-3-yl)propanoic hoac mubi duoc dung ciia n6 ding dé
diéu tri viém tuy cip.

Theo mot phuong an, sang ché dé cap dén axit (R)-3-(5-clo-6-(1-(6-
metylpyridazin-3-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic hodc mudi dugc
dung cta n6 dung dé diéu tri viém tuy cap.

Theo mot phuong an, sang ché dé cap dén hop chét c6 cong thuc (1) hoic mubi
duoc dung cua no6 dung dé diéu tri bénh than man tinh.

Theo mot phuong an, sang ché dé cap dén axit (R)-3-(5-clo-6-(1-(pyridin-2-
yl)etoxy)benzo[d]isoxazol-3-yl)propanoic hodc mubi duoc dung ciia n6 dung dé
diéu tri bénh than mén tinh.

Theo mdt phuong an, sang ché dé cap dén axit (R)-3-(5-clo-6-(1-(6-
metylpyridazin-3-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic hoac mubi dugc
dung cda n6 dung dé diéu tri bénh than man tinh.

Sang ché mo6 ta viéc st dung hop chét c6 cong thire (1) hodc mudi duoc dung
cua nd trong san xuét thudc diéu tri tinh trang hoac roi loan ¢6 trung gian 1a
KMO.

Sang ché mo6 ta viée st dung hop chét c6 cong thire (1) hodc mubi dugc dung
cua no trong. san xuét thudc dung dé diéu tri viém tuy cép, bénh than mén tinh,
bénh than cép tinh, cac bénh khac lién quan dén hoi ching dap Umg viém toan
than (SIRS), bénh Huntington, bénh Alzheimer, bénh thoai hoa tiéu ndo, bénh
Parkinson, ching sa stt tri tué phure tap lién quan dén AIDS, nhiém HIV, bénh
X0 climg teo co mot bén (ALS), trAm cam, tAm than phan liét, nhiém tring huyét,
sbc tim mach, chin thuong nang, tdn thuong phéi cép tinh, hé1i chung suy ho

hép cép, viém tui mat cép tinh, bong nang, viem phéi, ph?lu thuat téng quat,
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thiéu mau cuc bd, bénh gan cép tinh nghiém trong, bénh ndo gan cép tinh
nghiém trong hoac suy than cép.

Sang ché m6 ta viéc sir dung hop chét c6 cong thie (I) hoic mudi dugc dung
cua noé trong san xuét thude dung dé diéu trj viém tuy cép, bénh than man tinh,
c4c tinh trang bénh ly khac c6 lién quan dén hoi ching dap tmg viém toan than
(SIRS), bénh Huntington, bénh Alzheimer, mét diéu hoa tay séng tiéu ndo, bénh
Parkinson, phirc hé sa stt tri tu€ lién quan dén AIDS, xo cimg teo co mot bén
(ALS), trdm cam, tim than phan liét, nhiém trung huyét, sbc tim mach, chan
thuong ning, ton thuong phéi cap tinh, hoi ching suy ho hép cép, viém thi mat
cép tinh, bong nang, viém phéi, phﬁu thuat téng quat, thiéu mau cuc bo, bénh
gan cAp tinh nghiém trong, bénh ndo gan cap tinh nghiém trong hodc suy than
cAp.

Sang ché moé ta viéc sir dung hop chét c6 cong thire (I) hodc mudi duoc dung
clia né trong san xuét thuc dung dé diéu tri viém tuy cip.

Sang ché mé ta viéc sir dung axit (R)-3-(5-clo-6-(1-(pyridin-2-
yl)etoxy)benzo[d]isoxazol-3-yl)propanoic hodc mudi duoc dung ctia né trong
san xut thudc ding dé diéu tri viém tuy cap.

Sang ché mo ta viée sir dung axit (R)-3-(5-clo-6-(1-(6-metylpyridazin-3-
yl)etoxy)benzo[d]isoxazol-3-yl)propanoic hodc mudi duoc dung ctia né trong
san xut thubc ding dé diéu tri viém tuy cép.

Séng ché mo ta viéc sir dung hop chét c6 cong thirc (I) hodc mudi duoc dung
cua no trong san xuét thube dung dé diéu tri bénh than man tinh.

Sang ché mo ta viée sir dung axit (R)-3-(5-clo-6-(1-(pyridin-2-
yl)etoxy)benzo[d]isoxazol-3-yl)propanoic hodc mudi duoc dung ctia né trong
san xut thudc ding dé diéu tri bénh than man tinh.

Sang ché mo ta viéc sir dung axit (R)-3-(5-clo-6-(1-(6-metylpyridazin-3-
yl)etoxy)benzo[d]isoxazol-3-yl)propanoic hoac mudi duoc dung clia né trong

san xut thudc ding dé diéu tri bénh than man tinh.
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Hop chét cu thé theo sang ché dé dung cho c4c phuong phap diéu tri néu trén 1a
axit (R)-3-(5-clo-6-(1-(pyridin-2-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic hodc

mudi duoc dung cia no.

Hop chét cu thé clia sang ché @ dung cho c4c phuong phap diéu tri néu trén 1a
axit (R)-3-(5-clo-6-(1-(6-metylpyridazin-3-yl)etoxy)benzo[d]isoxazol-3-

yl)propanoic hoac mudi dugc dung ctia né.
Ché pham

Hop chét theo sang ché thong thuong sé&, nhung khong nhét thiét, duoc bao ché
thanh cac duoc phém trude khi st dung cho bénh nhén. Theo d6, theo mot khia
canh khéc, sang ché dé cap dén duoc pham chira hop chét c6 cong thire (1) hodc
mudi dugc dung cia n6 va mot hodc nhiéu t4 duge duoc dung. Duoc phém theo
sang ché, ma co thé dugc bao ché béng cach tron, thich hop 1a ¢ nhiét do xung
quanh va ap sut khi quyén, thuong duoc lam thich tmg dé str dung qua duodng
miéng, ngoai dudng ti€u hoa va qua truc trang va, nhu vay, co thé ¢ dang vién
nén, vién nang, ché phim léng ding qua duong miéng, bot, hat, vién hinh thoi,
bot hoan nguyén dugc, cac dung dich hodc hon dich tiém duoc hoic truyén duoc
hodc thubc dan.

T4 duoc dugc dung thich hop s€ thay d6i tiry thudc vao dang lidu luong cu thé
duoc chon. Ngoai ra, ta duge dugc dung thich hop cé thé duoc chon theo chirc
ning cu thé ma ching cé thé dam nhiém trong ché pham. Vi du, ta dugc dugc
dung nhét dinh co thé duogc chon theo kha ning cla chiing trong viéc tao thuan
loi cho viéc diéu ché cac dang lidu luong déng nhét. T4 dugc dugc dung nhét
dinh c6 thé duoc chon theo kha ning cta chung trong viéc tao thuén lgi cho viéc
bao ché céac dang lidu luong 4n dinh. T4 duoc duoc dung nhét dinh c6 thé duoc
chon theo kha ning cta chiing trong viéc tao thuén loi cho viéc mang hodc van
chuyén cua hop chét hodc cac hop chit c6 cong thie (I) hodc cac mudi duoc
dung ctia chiing mét khi dugc sir dung cho bénh nhén tir mét co quan, hodc mét

phan cua co thé, dén mét co quan hodc phan khac cia co thé. Ta dugc duoc
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dung nhét dinh cé thé dugc chon theo kha ning cua chung dé ting cuong su

tuén tha cta bénh nhan.

T4 dugc duoc dung thich hgp bao gbm cac loai ta dugc sau day: chét pha loang,
chét déon, chét két dinh, chat gay ra, chét lam tron, chét 1am tron truot, chét tro
nghién, chét phu, chét gilr Am, dung moi, d@)ng dung mai, chét tao huyén phu,
chét nhil héa, chét tao ngot, chét tao mui, chét giéu mul, chét tao mau, chét
chéng von, chét gilr 4m, chét chelat hoa, chét dan hoi, chét gia tang d6 nhat, chét
chéng oxy héa, chét bao quén, chét 1am &n dinh, chét hoat dong bé mit va chét
dém. Ngudi c¢6 hiéu biét trung binh trong linh vuc nay can phai hiéu rang ta
duoc duoc dung nhét dinh c6 thé c6 nhiéu hon mét chirc nang va co thé c6 cac
chtrc ning khac nhau tuy thudc vao luong ta duoc cé trong ché pham va cac ta

duoc khéac cung ¢6 mat trong ché pham.

Nguoi co hiéu biét trung binh trong linh vuc ndy c6 kha nang lua chon ta dugc
duogc dung thich hop vai cac luong thich hop dé st dung cho séng ché. Ngoai ra,
c6 nhiéu nguédn tai liéu san co d6i v6i ngudi c6 hidu biét truﬁg binh trong linh
vuc nay mo ta ta duge duoc dung va co6 thé hitu ich dé lua chon ta duoc duoc
dung thich hop. Cac vi du bao gOm tai liéu Remington's Pharmaceutical
Sciences (Mack Publishing Company), Handbook of Pharmaceutical Additives
(Gower Publishing Limited), va tai liéu Handbook of Pharmaceutical Excipients

(the American Pharmaceutical Association va Pharmaceutical Press).

Duoc phém cua sang ché duoc diéu ché br?lng cach st dung cac k¥ thuét va cac
phuong phap da biét d6i véi nguoi co hiéu biét trung binh trong linh vuc ndy.
Mot s trong sb cac phuong phap thuong duogc st dung trong linh vuc nay dugc
md ta trong tai liéu Remington's Pharmaceutical Sciences (Mack Publishing

Company).

Duoc phém theo sang ché, ma c6 thé duoc bao ché brfmg cach tron, thich hop 1a
& nhiét d6 xung quanh va ap suét khi quyén, thuong dugc lam thich tng dé sur

dung qua dudong miéng, ngoai duong tiéu hoa va qua truc trang va, nhu vay, co
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thé ¢ dang vién nén, vién nang, ché pham léng dung qua dudng miéng, bét, hat,
vién hinh thoi, bot hoan nguyén dugc, cac dung dich hodc hdn dich tiém duoc
hoac truyén duoc hoac thubc dan.

Duoc phém theo séng ché c6 thé chira hoat chat v6i luong nam trong khoang tir
0,1% dén 99% trong luong, tiy thudc vao phuong phap sir dung. Liéu luong cia
hop chit dugc sir dung trong diéu tri cac tinh trang bénh ly hodc céc r6i loan néu
trén sé thay dbi theo cach sir dung thong thudng véi mic do trAm trong clia cac
tinh trang bénh ly hodc cac r6i loan, trong lugng cia dbi tuong va cac yéu tb
tuong tu khac. Tuy nhién, theo hudng dan chung, cac liéu don vi thich hop c6
thé 12 0,05 dén 5000mg, 1,0 dén 500mg hodc 1,0 dén 200mg va cac liéu don vi
nhu vay co thé duoc str dung mot 14n mot ngay hoic nhiéu hon mét 14n mot
ngay, vi du hai hodc ba 14n mot ngay. Liéu phap nhu vay c6 thé c6 dai trong
nhiéu tudn, nhiéu thang hozic nhiéu nam.

Theo mot phuong an, cac dung dich dé tiém hoic truyén, hodc cac bot dé hoan
nguyén la dugc uu tién.

Theo mot phuong 4n, ché phdm dugc 1am thich ung dé dung dudng miéng la
duoc uu tién.

Vién nén va vién nang dé sir dung dudng miéng c6 thé & dang liéu don vi, va c6
thé chira cac ta dugc thong thuong, nhu chét két dinh (vi du tinh bdt ngd duogc
gelatin hoa so bd, polyvinylpyrolidon hodc hydroxypropyl metylxenluloza); chét
don (vi du lactoza, xenluloza vi tinh thé hosc canxi hydro phosphat); chat 1am
tron vién nén (vi du magie stearat, bot talc hodc silic oxit); chét gay ra (vidu
tinh bot khoai tdy hodc natri tinh bot glycollat); va chét tao 4m kha dung (vi du
natri lauryl sulphat). Vién nén co thé duoc bao theo cac phuong phap da biét
trong thuc hanh dugc thong thuong.

Ché phdm 16ng ding dudng miéng c6 thé & dang, vi du, hon dich hé nuée hodc
hé dau, dung dich, nhii tuong, xir6 hoéc cdn ngot, hodc co thé & dang san phém
kh6 d& hoan nguyén véi nude hodc chét dan thude thich hop khac trude khi st
dung. Ché phém 16ng nhu vy c6 thé chita cac t duge thong thudng nhu chat

tao huyén phu (vi du xiro sorbitol, cac dan xuat xenluloza hoac cac chat béo an
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duogc da dugc hydro hoa), chit nhii héa (vi du lecithin hoéc acacia), ta dugc
khéngphéihénuécQnécéthébaogﬁnlc&:dﬁuénduqcvidudﬁuco,eﬁehé
dau, ruou etylic hodc céc dau thuc vat dugc chung cét), chét bao quéan (vi du
metyl ho#c propyl-p-hydroxybenzoat hodc axit sorbic), va, néu mudn, chit tao
huong hoic chit tao mau thong thudng, mudi dém va chét 1am ngot néu thich
hop. Ché pham dé sir dung duong miéng c6 thé duoc bao ché mét cach phu hop
dé thu duogc su giai phong c6 kiém soét hoat chat.

Pé sir dung ngoai dudng tiéu hoa, cac dang liéu don vi dang 1éng duoc bao ché
st dung hop chét theo sang ché hodc mudi duoc dung ctia né va chét dan thude
v6 tring. Cac ché pham dé tiém c6 thé duoc trinh bay & dang liéu don vi vi du
trong cac ong thudc tiém hodc & dang da liéu, sir dung hop chét theo séang ché
hodc mubi dugce dung ctia né va chét dan thude v6 trung, tlly y véi chét bao quan
bd sung. Cac ché phém c6 thé ¢ cac dang nhu hén dich, dung dich hodc nhil
tuong trong cac ta dugc hé dAu hodc hé nudc, va co thé chira chit tro bao ché
nhu chét tao huyén phu, chét 1am bn dinh va/hoic phan tan. Theo céach khac,
hoat chét cé thé & dang bot dé hoan nguyén véi ta dugce thich hop, vi du nude
khoéng chira pyrogen vo trung, trudc khi str dung. Hop chét, tiy thudc vao ta
duoc va ham luong dugc st dung, co thé dugc tao huyén phu hoac duoc hoa tan
Hongtéduoc.TTongkhibéochédung(ﬁch,hqpchétcéthéduqchbaUﬂldé
tiém va loc vo khuén trudce khi nap vao lo hodc dng thudc tiém thich hop va gén
kin. C6 loi néu, chét didu chinh nhu thube gay té cuc bo, chét bao quén va chét
dém dugc hoa tan trong ta duoc. bé gia tang do 6n dinh, ché phém 6 thé duoc
déng lanh sau khi nap vao lo va nude duge loai bé trong chén khong. Ché pham
dung ngoai duong tiéu héa dugc didu ché vé co ban theo cung cach thire, ngoai
trir hop chit duogc tao huyén pht trong ta duoc thay vi duoc hoa tan, va viéc khur
tring khong thé kém theo loc. Hop chit c6 thé duoc khir tring bang cach phoi
nhiém etylen oxit trudc khi tao huyén phu trong ta dugc vo trung. C6 loi néu
chét hoat dong bé mit hoic chit 1am 4m duoc chira trong ché phém dé tao thuan

loi cho viéc phan bb ddng nhit hop chét.
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Cac thubc xtc c6 thé dugc bao ché vé&i chit nén hé nude hodc hoic hé dau va
ndi chung con chira mot hodc nhiéu trong s6 cac chit nhil hoa, chat 1am 4n dinh,
chét phén tan, chét tao huyén phu, chit lam dat hoac chét tao mau. Cac thude
nho6 méit hodc nhé tai ¢6 thé duoc bao ché v6i chit nén hé nude hoic khong phai
hé nudc cling chira mot hoac nhiéu trong sb cac chét phén tan, chét 6n dinh, chét
hoa tan hoic chat tao huyén phu. Ching ciing c6 thé chira chat bao quén.

Cac hop chét theo séng ché c6 thé ciing dugc bao ché thanh céc ché pham ding
qua truc trang nhu cac thudc dan hoic thudc thut rira, vi du chira cac cht nén
dung cho thudc dan thong thudong nhu bo cacao hodc cac glyxerit khac.

Céc hop chét theo séng ché c6 thé ciing duoc bao ché & dang céc ché pham du
trit. Cac ché pham tac dung kéo dai nhu vay co thé duoc st dung bang cach chy
(vi du dudi da hodc trong co) hoac bang cach tiém bap. Do d6, vi du, cac hop
chét theo sang ché c6 thé duoc bao ché véi cac chat polymy hodc céc chét ki
nudce thich hop (vi du ¢ dang nhii tuong trong dau kha dung) hodc c4c nhya trao
ddi ion, hodc & dang céc dAn xuit it tan, vi du, & dang mudbi it tan.

Pé str dung trong mili, cic hop chét theo sang ché c6 thé duoc bao ché ¢ dang
céc dung dich dé sit dung qua thiét bi dinh lidu hoac liéu don vi thich hop, hodc
theo cach khac & dang hén hop bot voi chét mang thich hop dé st dung bang
cach dung thiét bj phan phéi thich hop. Do d6 céc hop chét theo sang ché co6 thé
duoc bao ché dé s dung qua dudng miéng, trong ma, ngoai dudng ti€u hoa, khu
tr (bao gbém trong mét va trong miii), st dung kéo dai hodc qua truc trang hodc
& dang thich hop dé st dung bang cach hit hodc bom (qua miéng hodc miii).

Céc hop chét theo sang ché c6 thé duoc bao ché @ sir dung khu tra & dang thube
md, kem, gel, thudc xtrc, vién dat, khi dung hodc thudc nhé (vi du thubc nhé
mat, nho tai hoic nhé miii). Thubc m& va kem c6 thé, vi du, duoc bao ché véi
chat nén hé nudc hoic dau véi viée bd sung chét 1am dic va/hoic chét tao gel
thich hop. Thubc m& & st dung cho mét cé thé duge san xuit theo cach vo
khuén béng cach sir dung cac hgp phén dugc vo khuén.

Sang ché dé cap dén duoc phém dung dé diéu tri viém tuy cép, bénh than man

tinh, bénh than cép tinh, c4ac bénh khac lién quan dén hoi chimg dap ing viém
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toan than (SIRS), bénh Huntington, bénh Alzheimer, bénh thoai hoa tiéu nio,
bénh Parkinson, chimg sa sut tri tué phuc tap lién quan dén AIDS, nhiém HIV,
bénh xo climg teo co mdt bén (ALS), trAm cam, tAm than phéan liét, nhiém tring
huyét, sb¢ tim mach, chin thuong nang, ton thuong phéi cép tinh, hoi ching suy
ho hép cép, viém tui mat cép tinh, bong nang, viém phéi, ph?iu thuat téng quat,
thiéu mau cuc bd, bénh gan cap tinh nghiém trong, bénh nio gan cap tinh
nghiém trong hodc suy than cAp ma chira hop chét c6 cong thic (I) hodc mudi

duoc dung ciia né va ta duge duge dung véi lugng hiru hiéu diéu tri.

Séng ché dé cap dén duoc phém dung dé diéu tri viém tuy cép, bénh than man
tinh, cac tinh trang bénh ly khac c6 lién quan dén héi ching dap ung viém toan
than (SIRS), bénh Huntington, bénh Alzheimer, mét diéu hoa tay séng tiéu nio,
bénh Parkinson, phtrc hé sa st tri tué lién quan dén AIDS, xo cing teo co mot
bén (ALS), trAm cam, tAm than phén liét, nhiém trung huyét, sb6¢ tim mach, chin
thuong nang, tén thuong phoi cép tinh, hoi chimg suy ho hép cip, viém ti mat
cép tinh, bdng nang, viém phéi, phﬁu thuat téng quat, thiéu mau cuc b, bénh
gan cp tinh nghiém trong, bénh ndo gan cép tinh nghiém trong hodc suy than
cAp ma chira hop chét c6 cong thire (1) hodc mubi dugc dung ciia nd va mot hodc

nhiéu ta duoc dugc dung.

Dir liéu sinh hoc

Mirc tc ché KMO c6 thé duge xac dinh bang thir nghiém MS Rapidfire thuc
hién trén enzym dugc nhan dong vé tinh ¢ nguoi nhu dugc mo ta trong ban mo
ta nay. Céac hop chét cia cac vi du da chimg minh hoat tinh {rc ché d6i voi
enzyme KMO, st dung thir nghiém chiic nang MS Rapidfire dugc mo ta trong

ban mo ta nay, hodc thir nghiém vé co ban tuong tu.

Quy trinh tht nghiém KMO MS Rapidfire

Céc vét liéu va phuong phap

Vat liéu

-127-



31113

L-Kynurenin (Kyn), 3-hydroxy-DL-Kynurenin (3-HK), mudi tetranatri hydrat
dugc khir B-Nicotinamit adenin dinucleotit 2’-phosphat (NADPH), axit 4-(2-
hydroxyetyl)piperazin-1-etansulfonic (Hepes), DL-dithiothreitol (DTT), axit
etylendiamintetraaxetic (EDTA), CHAPS va axit trifloaxetic (TFA) dugc mua tr
hang Sigma-Aldrich Ltd. (Gillingham, Dorset, UK). HPLC-grade axetonitril va
axit formic dugc cung cAp boi hang Fisher Scientific (Loughborough, UK).

Nhéan dong vo tinh va biéu hién KMO nguoi

KMO nguoi cé chiéu dai diy du dugc khuéch dai bang PCR tir
pcDNAS/FRT/V5-His-TOPO/hKMO (vecto dugc cung c6p boi University of
Edinburgh) va dugc nhan dong vo tinh vao pGEX6P-1 (GE Healthcare) sir dung
cac vi tri gi6i han BamH1 va Sall. DNA mé hoa dudi glutathion-S-transferaza
(GST) co d4u chan mach N, sau d6 1a vi tri cat Pre-Scission proteaza, va KMO
chiéu dai ddy di duoc khuéch dai bang PCR tir pGEX6P-1-KMO va dugc nhén
dong vé tinh vao pFastbacl (Invitrogen) sir dung céc vi tri gidi han Xbal va

EcoR1.

pFastbacl GST-KMO dugc chuyén vao hé gen ctia baculovirut bang cach sir
dung coéng nghé BAC t6i BAC (Invitrogen) va bacmid DNA dugc didu ché va
dugc chuyén nhiém vao cic té bao Spodoptera frugiperda (S9) bang cach sir
dung Cellfectin II (Invitrogen). Viéc biéu hién protein c6 khéi lugng phan tir
mong mubi (Mr 82,634) dugc quan sét bang phan tich thAm Western bang cach

sir dung tiép hop peroxidaza khang GST.
Pidu ché cac mang tir té bao Sf9 biéu hién GST-KMO ngudi

Ngubi virut P1 duge tao ra tir dong v6 tinh don va duge st dung dé chuyén
nhiém 3x 1,5 1 méi trudng nudi cdy chira té bao Sf9 trong binh thét c¢b Corning
Fernbach dung tich 3L. Céac té bao Sf9 duoc phat trién trong méi trudong
Hyclone SFX (Thermo Scientific) dén khoang 3 x 10° té bao/ml va dugc nhiém
v6i s6 14n tiém danh nghia 1a 3. Céc té bao dugc thu hoach sau 48 gio va dugc

pha v& béng cach tron trong SOmm Hepes, do pH 7,4, ImM dém EDTA chira
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cac chét trc ché proteaza. Qua trinh quay tbc d6 cham (400g) dugc st dung dé
loai bo cac manh vu té bao, sau d6 1a quay tdc dd cao (75000g) dé vé vién cac
mang. Cac mang nay dugc tinh ché v6i gradien ty trong sucroza khong lién tuc
bang céach tao huyén phu lai trong 10% (trong luong/thé tich) sucroza va phan
16p trén 40% (trong luong/thé tich) sucroza, ca trong chét dém néu trén. Hon
dich nay duoc li tim ¢ 150000g va cac mang da dugc tinh ché dugc 1§y khéi
mat phan gidi, duoc thu gom béng cach li tAm ¢ 100 000g, dugc tao huyén phu
lai trong chit dém va duoc chia nho dé bao quan & -80°C. Hoat tinh KMO duoc
phat hién la chi lién quan dén phan mang va khong phét hién thay hoat tinh
KMO déi véi cac mang dugc didu ché tir cac té bao SO khong dugce nhiém. Mé
gdm 104mg mang S9 KMO da dugc tinh ché (nhu duogc x4c dinh bang thu
nghiém Pierce BCA protein sir dung albumin huyét hanh bo lam chuén) duoc
didu ché va duoc phé chuén cho thir nghiém khéi phé cong suit cao RapidFire

(RapidFire High-Throughput Mass Spectrometry - RF MS).
Tht nghiém khéi phd cong sudt cao RapidFire
Phuong phap 1

Céc dich pha loéng gap 3 1an 11 diém cua cac hop chét dugce didu ché trong
DMSO va 100nl cac dung dich nay dugc phén tan vao cac dia polypropylen day
chit V c6 384 16 (Greiner Bio-on, Stonehouse, UK) st dung thiét bi phén tan 4m
thanh Echo 555 (Labcyte, Sunnyvale, CA). Piéu nay tao ra khoang ndng do thir
nghiém cubi cling ndm trong khoang 100pM dén 1,7nM trong 10pl thé tich thir
nghiém cubi ciing (xem duéi ddy). 100nl DMSO duoc phan tén vao cac cdt 6 va
18 cho cac mAu ddi chimg cao va thap, tuong tmg, v6i su bét hoat trudc clia

enzym trong cOt 18 biang cach phan tan trudc 30ul TFA 0,5% (thé tich/thé tich).

Céc diéu kién d6i véi thir nghiém KMO ngudi st dung cadc mang KMO da dugc
tach 1a 50mM Hepes, d6 pH 7,5, 2mM DTT, ImM EDTA, 100uM CHAPS,
200uM NADPH, 10pM Kynurenin va 8pg/ml mang KMO trong tdng thé tich
phan ung 1a 10pl.
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Cac thi nghiém duoc thuc hién bing cach dau tién phan tan Sul dung dich 2x
Enzym (16pg/ml mang KMO trong 50mM Hepes, d6 pH 7,5, 2mM DTT, 2mM
EDTA, 200pM CHAPS) vao cac dia chira 100nl cac hop chét va u trong 10 phut
& nhiét d6 xung quanh. Céc phan ung dugc bét dau bing cach bd sung SpL dung
dich co chét 2x (400pM NADPH, 20uM Kynurenin trong 50mM Hepes, d6 pH
7,5, 2mM DTT) va duoc U trong 2 gid & nhiét d6 trong phong trude khi lam
dimg phan tmg bing 30ul TFA 0,5% (thé tich/thé tich). Cac dia duoc li tim &
2500 vong/phut trong 10 phut truée khi phén tich. T4t ca céc viée bd sung déu
duoc thuc hién bing cach st dung dung cu phéan tan Multidrop Combi (Thermo

Fisher Scientific).

Céc dia thir nghiém da dugc lam dung phan Umg duoc chuyén vao hé théng tach
pha ran/ldy mAu tu dong tich hgp cong suit cao RapidFire200 (Agilent
Technologies, Wakefield, MA). Cac mau dugc 1y ra tir mdi 16 trong 500 mili
gidy va 10l duoc tai truc tiép 1én khoang vi do SPE C18 (loai C) RapidFire, ma
dugc rua trong 3 gidy bang nudc loai ding cho HPLC chra axit formic 0,1%
(thé tich/thé tich) dé loai bo cac thanh phan v6 co. Sau d6 cic chét dang duogc
phén tir dugc rira giai vao khéi phd ké, trong chu trinh rira giai 3 gidy, sir dung
80% (thé tich/thé tich) axetonitril/ nu6c chita 0,1% (thé tich/thé tich) axit
formic, va sau do6 khoang dugc lam cén bang bang cach rira bang nudc chira axit
formic 0,1% (thé tich/thé tich) trong 500 mili gidy. Qua trinh nay can tong thoi

gian cta chu trinh 12 7 gidy, cho phép phén tich dia 384 16 trong khoang 45 phut.

Ca Kyn va 3-HK déu duoc do bang cach sir dung khéi phd ké bd ba mach bbn
cuc Sciex API4000 (Applied Biosystems, Concord, Ontario, Canada), dugc
trang bi mat phan gidi phun dién tir va dugc hoat dong ¢ ché do ion duong. Viéc
giam sat da phan tmg (Multiple phan g monitoring -MRM) duoc str dung dé
do ca Kyn 1an 3-HK bang cach st dung cac chuyén tiép Q1/Q3 & m/z tir 209,4
dén 192,0 va m/z tir 225,3 dén 208,2, tuong tmg. Khdi phd ké sir dung dién thé
ESI 12 5500 V va nhiét d6 ngudn 1a 600°C, v6i thoi gian luu 1a 50mili gidy trong

moi lan chuyén tiép.
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Phan tich dir liéu
Céc chuyén tiép MRM riéng r& duoc luu & dang céc file text va cac sac ky do

ion dugc trich xuit dugc tich hgp va xu ly béng cach sir dung phén mém tich

hop dinh RapidFire® (phién béan 3.6).
Str dung dién tich dinh tich hop ddi véi dit liéu 3-HK duoc phén tich trong
ActivityBase (ID Business Solutions Ltd, Surrey, UK). Cac duong cong dap Uimg
liéu duogc khop theo cong thire (1):

(a-d)

1]

1+(i50)
Trong d6 a la dap tmg khéng bi tic ché, d 1a dap tmg bi trc ché hoan toan, [1] la
ndng d6 chét tic ché, ICs; 1a [T] ma cho 0,5x(a-d) va S 1a d doc Hill.

Mtec (rc ché (%) = -+ d (1)

Phuong phap 2

Céc dich pha loang gp 3 14n 11 diém cta c4c hop chat thir nghiém duge diéu
ché trong DMSO va 100nl c4c dung dich nay duoc phén tan vao cac dia
polypropylen day chit V ¢6 384 16 (Greiner Bio-on, Stonehouse, UK) sur dung
dung cu phan tan 4m thanh Echo 555 (Labcyte, Sunnyvale, CA). Piéu nay tao ra
pham vi ndéng d6 thir nghiém cudi ciing ndm giita 10uM va 0,17nM trong 10ul
thé tich thtr nghiém cudi cung (xem dudi ddy). 100nL DMSO duge phén tan vao
cac cdt 6 va 18 cho cac mau dbi chimg cao va thép, tuong ung, v41 su bét hoat
trudc cua enzym trong cot 18 bang cach phan tan trude 50ul TFA 0,5% (thé
tich/thé tich).

Céc diéu kién cho thir nghiém KMO nguoi sir dung cac mang KMO dé dugc
tach 1a 50mM Hepes, d6 pH 7,5, 2mM DTT, 1mM EDTA, 100uM CHAPS,
200uM NADPH, 10uM Kynurenin va 4ug/ml mang KMO trong tdng thé tich
phan tmg la 10pL.

Céc thir nghiém duoc thuc hién bang cach dau tién phén tin SpL dung dich
enzyme 2x (8ug/ml mang KMO trong 50mM Hepes, d6 pH 7,5, 2mM DTT,
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2mM EDTA, 200uM CHAPS) vao céc dia chira 100nL cac hop chét va 1 trong
30 phut ¢ nhiét d6 xung quanh. Cac phan Umg dugc bét dau bang cach bd sung
5uL dung dich co chat 2x (400pM NADPH, 20uM Kynurenin trong 50mM
Hepes, d6 pH 7,5, 2mM DTT) va dugc 0 trong 2 gio ¢ nhiét do trong phong
trude khi 1am dimg phén tmg bing S0pL TFA 0,5% (thé tich/thé tich). Cac dia
duoc li tdm ¢ 3000 vong/phut trong 10 phtt trudce khi phéan tich. T4t ca cac lan
bd sung dugc thuc hién béng cach str dung dung cu phéan tan Multidrop Combi

(Thermo Fisher Scientific).

Céac dia thir nghiém da dugc lam dung phan ung duoc chuyén vao hé théng tach
pha ran/ldy mau tu déng tich hop cong suit cao RapidFire200 (Agilent
Technologies, Wakefield, MA). Cac mau duoc 12y ra khéi méi 16 trong 650 mili
gidy va khoang 10pL duoc tai truc tiép 1én khoang vi d6 RapidFire SPE C18
(loai C), ma duogc rira trong 1500 mili gidy bang nuéc loai ding cho HPLC chira
axit formic 0,1% (thé tich/thé tich) dé 1oai bo cac thanh phﬁn vO co. Sau do, cac
chét dang duoc phén tich duoc rira gidi vao khéi phé ké, trong chu trinh rira giai
1500 mili gidy, st dung 80% (thé tich/thé tich) axetonitril/ nuéc chta 0,1% (thé
tich/thé tich) axit formic, va sau d6 khoang dugc 1am cin bang bang cach rira
béng nudc chira axit formic 0,1% (thé tich/thé tich) trong 500 mili gidy. Piédu
nay can téng thoi gian cia chu trinh 1a 7 gidy, cho phép phan tich dia 384 15
trong khoang 45 phut.

Ca Kyn va 3-HK déu dugc do bang cach st dung khéi phd ké bd ba mach bén
cuc Sciex API4000 (Sciex, Warrington, Cheshire, UK), dugc trang bi mat phan
gidi phun dién tr va hoat dong & ché d6 ion duong. Viéc giam sat da phan ung
(Multiple phan ung monitoring-MRM) dugc sir dung dé 0 do ca Kyn 14n 3-HK
bang cach str dung cac chuyén tiép Q1/Q3 & m/z tir 209,2 dén 192,0 va m/z tir
225.2 dén 208,1, 14n luot. Khoi phd ké sir dung dién thé ESI 5500 V va nhiét do

ngudn 14 650°C, v6i thoi gian luu 1a 50 mili gidy trong mdi chuyén tiép.

Phan tich dir liéu
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Céc dir liéu MRM riéng ré dugc luu ¢ dang céc file text va cac sac ky do ion
dugc trich xuit duoc tich hop va xu ly bing cach phan mém tich hop dinh
RapidFire® (phién ban 4.0).

Sir dung dién tich dinh duoc tich hop déi véi sb liéu 3-HK duoc phén tich trong
ActivityBase (ID Business Solutions Ltd, Surrey, UK). Cac duong cong dap ung
liéu duoc khép theo cong thuc (1):

@d +d (1)

()

Mc &c ché (%) =

Trong d6 a 1a dap tmg khong bi trc ché, d 1a dap tng bi tic ché hoan toan, [/] 1a
ndng d6 chét Grc ché, ICs, 1a [I] ma cho 0,5x(a-d) va S 1a d déc Hill.

Cac hop chét ctia cac vi du 1-54 duoc thir nghiém vé co ban nhu duge mé ta
trong it nhat mét trong s6 cac thir nghiém néu trén. Nguoi ¢6 hiéu biét trung
binh trong linh vuc nay s€ thira nhan rang trong cac thir nghiém gén két in vitro
va céc thir nghiém trén co s¢ té bao dbi véi hoat tinh chic ning déu phai trai qua
su bién thién thuc nghiém. Do @6, can hiéu réng cac tri ) plCso dua ra dudi day
chi la thuc nghiém.

Céc hop chét duoc thir nghiém theo séang ché c6 céc tri sb pICso trung binh la
>5,001t nhat mot trong sb cac thir nghiém MS Rapidfire néu trén.

Céc hop chit duoc thir nghiém theo séng ché c6 tri sb plCsotrung binh 1a >5,5 ¢
it nhat mot trong sb cac thir nghiém MS Rapidfire néu trén.

Cacvidul, la-1m, 2, 3, 5-9, 13, 15-17, 20, 22, 23, 25 va 27 c6 tri ) pICs trung
binh 13 > 8,0 & it nhat mot trong s6 céc thir nghiém MS Rapidfire néu trén. Cac
vidu 29, 31, 35,37, 39, 41, 43, 46, 47, 49 va 51 cé tri sd pICso trung binh la
>8,0 ¢ it nhit mot trong sb cac thur nghiém MS Rapidfire néu trén.

Vi du 1b c6 pICsg trung binh = 8,6 & it nhét mét trong s6 cac thir nghiém MS
Rapidfire néu trén. Cac vi du 3 va 7 c6 tri ) plCsg trung binh & it nhat mot trong
sb cac thir nghiém MS Rapidfire néu trén 14 8,6. Vi du 20 c6 tri s6 pICs, trung
binh & it nhat mdt trong s6 cac thir nghiém MS Rapidfire néu trén 14 8,7. Vi du
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25 ¢6 tri s6 pICso trung binh & it nhit mot trong sb cac thir nghiém MS Rapidfire
néu trén la 8.4.
Céc vi du 20a va 20b co tri sd pICsp trung binh ¢ it nhat mot trong s6 cac thir

nghiém MS Rapidfire néu trén la 8,7.
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YEU CAU BAO HOQ
1. Hop chét c6 cong thirc (I):
R! O 0
Y \N
R? Y
Cl

OH

@

)

trong do:

R’ 1a heteroaryl khéng duoc thé hodc dugc thé bang metyl, etyl, halo hoic =0;
va

R? 12 H, metyl hoic etyl.

hodc mudi cia noé.

2. Hop chét hoic mubi cia né theo diém 1, trong d6 R' duoc chon tir nhém bao
gdm oxazolyl, pyrazolyl, pyridyl, pyridazinyl, va pyrimidinyl; trong d6:
oxazolyl, pyrazolyl, pyridyl, pyridazinyl, va pyrimidinyl ¢6 thé khong dugc thé
hoac duoc thé béng metyl, etyl, halo hodac =O.

3. Hop chit hodc mudi ctia né theo diém 1 hodc diém 2, trong do R'la pyridyl.
4. Hop chét hoic mubi cia né theo diém bét ky trong sb cac diém néu trén, trong
d6 R? 1a metyl.

5. Hop chét theo diém 1, trong d6 hop chét nay duoc chon tir nhém bao gom:

axit 3-(5-clo-6-(1-(pyridin-2-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic;

axit 3-(5-clo-6-(pyridin-2-ylmetoxy)benzo[d]isoxazol-3-yl)propanoic;

axit 3-(5-clo-6-(1-(5-metylpyridin-2-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic;
axit 3-(5-clo-6-((5-flopyridin-2-yl)metoxy)benzo[d]isoxazol-3-yl)propanoic;
axit 3-(5-clo-6-((5-clopyridin-2-yl)metoxy)benzo[d]isoxazol-3-yl)propanoic;
axit 3-(5-clo-6-((5-metylpyridin-2-yl)metoxy)benzo[d]isoxazol-3-yl)propanoic;
axit 3-(5-clo-6-(1-(oxazol-2-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic;

axit 3-(5-clo-6-(1-(5-flopyridin-2-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic;
axit 3-(5-clo-6-(pyridazin-3-ylmetoxy)benzo[d]isoxazol-3-yl)propanoic;
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axit 3-(5-clo-6-(1-(pyrimidin-2-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic;
axit 3-(5-clo-6-(1-(5-clopyridin-2-yl)propoxy)benzo[d]isoxazol-3-yl)propanoic;
axit 3-(5-clo-6-((6-metylpyridazin-3-yl)metoxy)benzo[d]isoxazol-3-
yl)propanoic;

axit 3-(5-clo-6-(1-(5-clopyridin-2-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic;
axit 3-(5-clo-6-(1-(6-metylpyridazin-3-yl)etoxy)benzo[d]isoxazol-3-
yl)propanoic;

axit 3-(5-clo-6-(1-(pyridazin-3-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic;
axit 3-(5-clo-6-(1-(5-metylpyridin-2-yl)propoxy)benzo[d]isoxazol-3-
yl)propanoic; | |

axit 3-(5-clo-6-(1-(pyridin-2-yl)propoxy)benzo[d]isoxazol-3-yl)propanoic;
hodc mudi ctia nod.

6. Hop chét theo diém 1, trong d6 hop chit nay duoc chon tir nhém bao gom:

axit 3-{5-clo-6-[1-(5-etylpyridin-2-yl)etoxy]-1,2-benzoxazol-3-yl } propanoic;
axit 3-{5-clo-6-[1-(6-etylpyridin-2-yl)etoxy]-1,2-benzoxazol-3-yl } propanoic;
axit 3-{5-clo-6-[(5-clopyrimidin-2-yl)metoxy]-1,2-benzoxazol-3-yl } propanoic;
axit 3-{5-clo-6-[(5-metylpyrimidin-2-yl)metoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit 3-{5-clo-6-[1-(2-metyl-1,3-oxazol-5-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit 3-{5-clo-6-[1-(5-clopyrimidin-2-yl)etoxy]-1,2-benzoxazol-3-yl } propanoic;
axit 3-{5-clo-6-[1-(5-metylpyrimidin-2-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit 3-{5-clo-6-[1-(4-etyl-1,3-oxazol-2-yl)etoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit 3-{5-clo-6-[1-(pyrimidin-2-yl)propoxy]-1,2-benzoxazol-3-yl } propanoic;
axit 3-{5-clo-6-[1-(pyridazin-3-yl)propoxy]-1,2-benzoxazol-3-yl } propanoic;
axit 3-{5-clo-6-[1-(6-metylpyridazin-3-yl)propoxy]-1,2-benzoxazol-3-

yl}propanoic;
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axit 3-{5-clo-6-[1-(5-metylpyrimidin-2-yl)propoxy]-1,2-benzoxazol-3-
yl}propanoic;

axit 3-{5-clo-6-[1-(5-clopyrimidin-2-yl)propoxy]-1,2-benzoxazol-3-
yl}propanoic; va

axit 3-(5-clo-6-(1-(1-etyl-1H-pyrazol-3-yl)etoxy)benzo[d]isoxazol-3-
yl)propanoic;

hoac mudi cua nd

7. Hop chét theo diém 1, trong d6 hop chét nay 13 axit (R)-3-(5-clo-6-(1-
(pyridin-2-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic c6 cong thire:

OH
hodc mubi cia no.
8. Hop chét theo diém 1, trong d6 hop chét nay la axit (R)-3-(5-clo-6-(1-(6-

metylpyridazin-3-yl)etoxy)benzo[d]isoxazol-3-yl)propanoic c6 cong thirc:

hodc mubi ctia né.
9. Hop chét theo diém 7 hoic diém 8, trong do6 hop chét nay la axit tu do.
10. Hop chét theo diém bt ky trong s6 cac diém tir 1 dén 8 hoic mudi dugc |
dung cua no.
11. Duoc pham chira: a) hop chit c6 cong thic (I) theo diém bét ky trong s6 cac
diém tir 1 dén 9 hodc mudi duoc dung cia nd vaéi lugng hiru hiéu diéu tri; va b)

ta duoc dugce dung.
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12. Duoc phém dung dé diéu tri viém tuy cép, bénh than méan tinh, bénh than
cAp tinh, cac bénh khac lién quan dén hoi chimg dap tmg viém toan than (SIRS),
bénh Huntington, bénh Alzheimer, bénh thoai hoa tiéu no, bénh Parkinson,
ching sa sut tri tué phuc tap lién quan dén AIDS, nhiém HIV, bénh xo cimg teo
co mot bén (ALS), trAm cam, tAm than phan liét, nhiém tring huyét, sbc tim
mach, chan thuong ning, ton thuong phdi cAp tinh, hoi chimg suy ho hép cép,
viém ti1 mat cép tinh, bong ndng, viém phéi, phﬁu thuat téng quat, thiéu mau
cuc bd, bénh gan cap tinh nghiém trong, bénh nio gan cép tinh nghiém trong
hodc suy than cép, duoc phém nay chira luong hiru hiéu diéu tri cua hop chét c6
cong thic (I) theo diém bat ky trong sé cac diém tir 1 dén 9 hodc mubi duoc

dung cua no, va ta dugc dugc dung.
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