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(57) Sang ché d& xuit hop chat co cong thue (I):

R® )

hodc mudi duoc dung cua no; trong do cac bién co ¥ nghia nhu dugc néu trong ban mo ta;
va phuong phap diéu ché hop chit nay. Sang ché cung dé xuat duoc pham chta hop chat
néu trén va ché pham két hop chira hop chat nay két hop vai chat ¢6 hoat tinh diéu tri.
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Linh vire k§ thuat dwoc dé cip
‘ Sang ché mé ta cac hop chét hiru co hitu dung trong lidu phap tri bénh. Cac hop chét
¢ cac dic tinh nhu céc chat (e ché Smurf-1 chon loc va do d6 ¢6 thé hitu dung trong diéu
tri mot loat cac rdi loan, chéng han nhu, vi du, chiing ting huyét ap dong mach phéi, bénh
ting nhin 4p, chimg gidin mao mach xuét huyét di truyén (HHT), nude tiéu c6 protein,
lam lanh vét thwong, ciing nhu COPD va hen suyén. Ngoai ra, sang ché d& xut duoc

pham va ché pham két hop chira hop chat nay.

Tinh trang ky thuit ciia sang ché

Smurf-1 (Smad ubiquitination regulatory factor 1) (yéu t6 diéu hoa ubiquitin hoéa
Smad 1) 1a thanh vién thudc ho HECT cua ubiquitin ligaza E3 1am cho co chét dic hiéu
cho su phan huy phéan gidi protein thong qua con dudng phan gidi protein phu thudc
ubiquitin. Céc co chét chinh ciia Smurf-1 bao gdm RhoA, thu thé protein tao hinh thai
xuong (Bone Morphogenetic Protein - BMP) (BMPR) 1 va BMPR 2, smadl va smad5,
yéu t6 gin lién véi thu thé TNFo, (TNFa Receptor Associated Factor - TRAF) 6 va
myD88 (Andrews, P.S. ef al. Assay Drug Dev. Technol. 2010). Trong danh sach co chét
néu trén, Smurf-1 ¢6 vai trd diéu hoa truyén tin hiéu BMP (Chen, D ef al. Growth Factors,
2004), phan cyc té bao than kinh (Stiess, M. va Bradke, F. Neuron, 2011), di tra té bao
(Huang, C. Cell Adh. Migr. 2010), xam 14n té bao khdi u (Sahai, E. e al. JCB, 2007), tw
tiéu ty thé (Orvedahl, A. Nature, 2011) ting sinh té bao gdc trung méd (Zhao, L. et al. J.
Bone Miner. Res. 2010) va chuyén héa biéu mé-trung md (Epithelial-Mesenchymal
Transition - EMT) (Ozdamar, B et al. Science 2005).

Tang huyét 4p dong mach phdi (Pulmonary Arterial Hypertension - PAH) 1a bénh
phtic tap va nguy hiém de doa tinh mang do nhidu nguyén nhan giy bénh, dic trung boi
bénh mach phdi tién trién din dén phi dai/suy tAm that phai va dn dén tir vong sém trong
hau hét cac truong hop. Cac liéu phap duge Iy hién nay 14 lam giam tam thoi. Trong khi

quan sat thdy c4c cai thién vé tudi tho, cac liéu phéap hién nay, tap trung thay ddi cac yéu
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td gdy co mach cua bénh nay, khong ngédn chan hodc dao ngugce tién trinh bénh, va viéc
chy ghép (hai 14 phdi hodc tim-phéi) van 1a cach diéu tri chita khoi bénh duy nhat. Cin ctt
vao hiéu qua giéi han cta cac nhom didu tri hién nay, cAn c6 cac liéu phap méi nhim dich
viée tai cAu tric mach phdi tién trién 12 cin nguyén cua bénh PAH.

Céc dot bién dong mam & gen thu thé protein tao hinh xwong II (BMPR-II) ctia siéu
ho thu thé yéu t6 sinh truéng chuyén héa dang p (TGF-P) phd bién & 70% dang di truyén
va mot sb dang ngiu nhién ciia PAH tr phat (IPAH). Protein tao hinh xwong 13 phan tit
truyén tin hiéu thude siéu ho TGF- B. Protein tao hinh xwong ban dau dugc xé4c dinh boi
kha ning kich thich hinh thanh sun va xuong cua chung, va sau do6, dugc xac dinh la
protein da chirc ning didu hoa mot loat cic chirc ning ching han nhu ting sinh, bit héa,
va gy chét t& bao & mot loat cac loai té bao, bao gdm té bao tao xuong, té bao biéu mé, té
bao thin kinh, t& bao mién dich, va t& bao co tron. Cho t6i nay >20 BMP cta dong vat c6
vl d3 dugc xac dinh, nhung chi ba loai thu thé T va ba loai thu thé II (twong ung la
BMPR-I va BMPR-II) ¢6 kha ning gin két véi BMP dugc tao dong & dong vat c6 vi.
Protein tao hinh xwong dwoc tdng hop va tiét tir nhiéu loai t& bio, bao gdm cac té bao co
tron mach phdi va cac t& bao ndi mo. Ngoai cac dot bién & BMPR-I va BMPR-II, phdi
ctia cac bénh nhan mic PAH khéng di truyén thé hién ndng ¢ BMPR-1 va BMPR -II
mach giam déng ké ngu y vé vai tro trung tAm trong viéc truyén tin hiéu BMP bj gian
doan trong nhiéu dang cia PAH (Du, L ef al. N.Eng.J.Med, 2003). Do d6, su phuc hoi
truyén tin hiéu BMP trong hé mach phdi & bénh nhin méic PAH dugce quan tim déng ké
trong viéc phat trién cac liéu phap tri bénh chdng tai cAu tric méi dé didu tri PAH.

Smurf-1 d3 dugc ching minh 1a lam trung gian phan huy BMPR-I, BMPR-II va
smadl va smad5 & nhidu céc loai t& bao bao gém té bao tao xwong (Zhao, M et al. IBC,
2003), nguyén bao co (Ying, SX et al. JBC, 2003), biéu mé phdi (Shi W, et al.
Am.J.Physiol.Cell.Mol.Physiol, 2004), mé than kinh (Kallan, T et al. Mol. Cell. Biol,
2009) va té bao mang trong tim (Towsend, TA, et al. Cells Tissues Organs, 2011). Méi
day, bang chimg dau tién da dugc phat hién ing hd vai tro ciia Smurf-1 trong PAH, trong
d6 da quan sat thdy mirc d6 Smurf-1 duge ting cudng trong cic mau PAH in-vivo cin 1am
sang giam oxy huyét va monocrotalin man tinh va lién quan dén diéu hoa giam BMPR1

va BMPR2 (Murakami, K, et al. Exp. Biol. Med, 2010 va Yang, J. et al. Circ. Res, 2010).
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Ban chit ky thuat ciia sang ché

Van c6 nhu ciu v& cac chit didu tri va cac liéu phap tri bénh méi d6i véi chimg ting
huyét 4p dong mach phéi. Sang ché dé xuit hop chit, mudi dugc dung hoic ddng tinh thé
ctia nd, duoc phdm cta n6 va ché pham két hop cia nd, cac hop chét nay 1a chit trc ché
Smurf-1. Sang ché con mé ta phuong phép diéu tri, ngin ngira, hodc cai thién bénh ting
huyét 4p dong mach phdi, bao gdm cho dbi twong can thiét ding lrgng c6 higu qua chit
trc ché Smurf-1.

Theo khia canh thir nhit cua sang ché, phwong 4n 1, sang ché dé xuit hop chit c6
cong thire (I):

0 O
O | H
R R M

hodc mubi duoc dung hoic déng tinh thé ca né, trong do:

R 14 (C5-Cg)alkyl hodc (C3-Cg)xycloalkyl;

R? 14 metyl;

R?® dugc chon tir (Cs-Cip)alkyl phan nhanh, (Cg¢-Cyg)alkenyl phén nhanh, (Cs-
Cg)xycloalkenyl, (Cs-Cg)xycloalkyl, hodc Het; trong d6 (Cs-Cg)xycloalkenyl hodc (Cs-
Csg)xycloalkyl khong duge thé hoac duoc thé bang mét, hai, ba hoic bdn phén ttr thé RY;
va trong do Het dugc thé béng mot, hai, ba hodc bon phﬁn tir thé RY,;

mdi R* doc 1ap dugc chon tir halo, (C;-Cy)alkyl, halo(C;-Cy)alkyl, (C,-Cy)alkoxy,
hoac halo(C;-Cy)alkoxy; hodc

hai nhém R*, khi duoc gén vé6i ciing nguyén tir cacbon, c6 thé cling véi nguyén tir
cacbon ma ching gén vao tao thanh xyclopentyl, tetrahydrofuran hoic vong dioxolan; va

Het 1a vong di vong no mot phan hodc no hoan toan 5 hoic 6 canh bao gdm a) 1
nguyén tir oxy & vi tri 2- hodc 3-, hodc b) 2 nguyén tir oxy & vi tri 2- va 5-, hodc 2- va 6-,

trong do so 1a twong ing voi diem gan két; va
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(Cs-Cg)xycloalkyl c6 thé 1a vong mét vong hodc hé vong ¢6 cau chira 5, 6, 7 hodc 8
nguyén tir cacbon.

Theo phwong 4n khac, sang ché @& xuat hop chit c6 cong thirc (T) nhu duge xac dinh
& trén hodc mubi duge dung cta no.

Theo phuong 4n khac, sang ché @& xuit dugc pham chira lugng c6 hidu qua diéu tri
bénh cta hop chét theo dinh nghia ciia cong thirc (I), hodc mudi duge dung hoic dong
tinh thé cua nd, hodc cong thirc phu cia ndé va mot hoic nhiéu chét mang dugc dung.
Theo phuong 4n khéc, sang ché d& xuét dugc phdm chira lwgng c6 hiéu qua diéu trj bénh
ctia hop chét theo dinh nghia cta cong thire (I), hodc mudi duge dung ciia n6, hodc cong
thirc phu cta n6é va mot hodc nhiéu chét mang dugc dung.

Theo phwong an khac, sing ché mé ta phwong phap diéu tri réi loan hodc bénh duoc
chon tir chimg tang huyét 4p phdi, bao gdm chimg ting huyét 4p dong mach phdi (PAH),
x0, viém khép dang thap, 1am lanh xwong gdy, bénh ting nhin 4p, gidin mao mach Xuét
huyét di truyén (HHT), bénh nuéc tiéu c6 protein, 1am lanh vét thuong, ciing nhw COPD
va hen suy@n, bao gdm cho déi trong dung lwong c6 hidu qua didu tri bénh ctia hop chét
theo dinh nghia cua cong thure (I), hodc mudi duoc dung hodc ddng tinh thé cua né, hoic
cong thuc phu cia né hoac mudi duoc dung hoic ddng tinh thé ciia né. Theo mot )
phuong 4n, cho dbi twong ding lwong ¢ hiéu qua diéu tri bénh cta hop chat theo dinh
nghia cua cong thirc (I), hoic mudi dugc dung ciia n6. Theo phuwong an khéc, cho d6i
tuqn;g dung lwong ¢6 hiéu qua diéu tri bénh ctia hop chat theo loai phu ctia cong thire (1),
hodc mudi duge dung cua nd. Theo cic phuong 4n khac, sang ché mé ta phwong phap
diéu tri rdi loan hodc bénh dugc chon tir bénh ting nhan 4p, gidn mao mach xuét huyét di
truyén (HHT), bénh nuéc tidu c6 protein, 1am lanh vét thwong, COPD va hen suyén.

Theo phuong 4n khac, sang ché dé xuit ché pham két hop, cu thé 13 ché pham két
hop dugc, chira lugng c6 higu qua diéu tri bénh cua hop chét theo dinh nghia ctua cong
thire (I), hodc mudi duoc dung hodc déng tinh thé cua no, hoic cong thirc phu cia né va
mét hodc nhiéu chét c6 hoat tinh didu tri.

Céc phuong 4n khac theo sang ché dugc mo ta & day.
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MO ta chi tiét sang ché

Theo d6, sang ché d& xuit hop chét c6 cong thirc (I) hodc mubi duge dung hoic
ddng tinh thé cia né, nhu duge mo ta trén day la phuong an 1.

Phuong 4n2. Hop chét theo phuong 4n 1 hodc mubi duge dung hodc ddng tinh thé
clia no, trong d6 R' 14 iso-propyl, xyclobutyl hodc xyclohexyl.

Phuong 4n 3. Hop chét theo phwong 4n 1 hoic mubi durge dung hodc ddng tinh thé
ctia no, trong d6 R' 1a xyclohexyl.

Phuong 4n 4. Hop chét theo phuong an bit ky trong s cac phurong 4n di néu hoic
mudi duge dung hoac déng tinh thé cua no, trong do R? duoc chon tr 2,2-dimetylpentyl,
2,2-dimetylpent-2-enyl, xyclopentyl, xyclohexyl, xyclohexenyl, tetrahydropyranyl,
dihydropyranyl, dioxanyl, tetrahydrofuranyl, dioxolanyl va bixyclo[2.2.2]octanyl; trong
d6 vong xyclopentyl, xyclohexyl, xyclohexenyl, tetrahydropyranyl, dihydropyranyl,
dioxanyl, tetrahydrofuranyl, dioxolanyl hodc bixyclo[2.2.2]octanyl khong dugc thé hoic
duoc thé béng mot, hai, ba hoic bdn phén tir thé RY; va

mdi R* doc 1ap dugc chon tir halo, (C;-Cy)alkyl, halo(C;-Cy)alkyl, (C;-Cy)alkoxy,
hodc halo(C;-C,)alkoxy; hodc _

hai nhém R*, khi dwoc gén véi cing nguyén tir cacbon, c6 thé ciing v6i nguyén tir
cacbon ma ching gén vao tao thanh vong tetrahydrofuran hoic dioxolan.

Phuong 4n 5. Hop chét theo phurong 4n bét ky trong s cac phuong 4n da néu, hoic :
mudi duoc dung hodc déng tinh thé cuia no, trong d6 R’1a l.
(RHm—O
as

S

hoic
(RYm O '

UE hoic

vamlal, 2, 3 hoic 4.
Phuong 4n 6. Hop chét theo phuong 4n bét ky trong s cac phwong an da néu, hoic

mudi dugce dung hoic déng tinh thé cua né, trong d6 R’1a

RYM L C RO,

QOH)“E' hodc <O—-/_§_

vamlal, 2, 3 hoac 4.
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Phuong an 7. Hop chét theo phurong 4n bt ky trong s6 cac phurong 4n da néu, hoic
mudi duoce dung hodc déng tinh thé cua no, trong d6 mdi R* doc lap dugc chon tir metyl,
isopropyl, tert-butyl va metoxy.

Phuong 4n 8. Hop chit c¢6 cong thirc (I), theo phuong 4n 1, trong d6 hop chit dugce
chon tir
Vidul

[N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-5-(4-
isopropylxyclohex-1-en-1-yl)-4-metylisoxazol-3-cacboxamit];

Vidu 1.1

N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-yl)-5-(6-etyl-4-
metylxyclohex-1-en-1-yl)-4-metylisoxazol-3-cacboxamit;
Vidul.2

N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-yl)-5-(6,6-
dimetylxyclohex-1-en-1-yl)-4-metylisoxazol-3-cacboxamit ;
Vidu 1.3

[N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-5-(4-
etylxyclohex-1-en-1-yl)-4-metylisoxazol-3-cacboxamit];
Vidu 1.4

[5-(4-(tert-butyl)xyclohex-1-en-1-yl)-N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-
dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-cacboxamit];

Vidu 1.5

[N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-metyl-5-(4-
metylxyclohex-1-en-1-yl)isoxazol-3-cacboxamit];

Vidu 1.6

5-(xyclohept-1-en-1-yl)-N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-
pyrazol-4-yl)-4-metylisoxazol-3-cacboxamit;

Vidu 1.7

[N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-metyl-5-(4-
(triflometyl)xyclohex-1-en-1-yl)isoxazol-3-cacboxamit];

Vidu2
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N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-metyl-5-
(spiro[4.5]dec-7-en-8-yl)isoxazol-3-cacboxamit;
Vidu2.1
[N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-metyl-5-(1-
oxaspiro[4.5]dec-7-en-8-yl)isoxazol-3-cacboxamit];
Vidu2.2
N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-yl)-5-(4,4-
dimetylxyclohex-1-en-1-yl)-4-metylisoxazol-3-cacboxamit;
Vidu3
N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-5-(4,4-
dimetylxyclopent-1-en-1-yl)-4-metylisoxazol-3-cacboxamit;
Vidu4
[N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-yl)-4-metyl-5-(2-
oxaspiro[4.5]dec-7-en-8-yl)isoxazol-3-cacboxamit];
Vidu5
[N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-5-(4-
isopropoxyxyclohex-1-en-1-yl)-4-metylisoxazol-3-cacboxamit];
Vidu6
N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-yl)-5-(4,4-
dimetylxyclohexyl)-4-metylisoxazol-3-cacboxamit;
Vidué6.1
[N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-y1)-5-(3,3-
dimetylxyclopentyl)-4-metylisoxazol-3-cacboxamit];
Vidu7
N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-yl)-5-(3,3-
dimetylbutyl)-4-metylisoxazol-3-cacboxamit;
Vidu8
(Z2)-N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-5-(3,3-
dimetylbut-1-en-1-yl)-4-metylisoxazol-3-cacboxamit;

Vidu9
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(E)-N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-5-(3,3-
dimetylbut-1-en-1-yl)-4-metylisoxazol-3-cacboxamit;
Vidu 10
5-xyclohexyl-N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-yl)-4-
metylisoxazol-3-cacboxamit;
Vidu 1l
N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-yl)-4-metyl-5-(1,4-
dioxaspiro[4.5]decan-8-yl)isoxazol-3-cacboxamit;
Vidu 12
5-(6-(tert-butyl)-4-metoxytetrahydro-2H-pyran-2-yl)-N-(2-xyclohexyl-1,5-dimetyl-
3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-cacboxamit;
Vidu 13
5-(6-(tert-butyl)-4-metoxytetrahydro-2H-pyran-2-y1)-N-(2-xyclohexyl-1,5-dimetyl-
3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-cacboxamit ;
Viduy 14
5-(6-(tert-butyl)-4-metoxytetrahydro-2H-pyran-2-yl)-N-(2-xyclobutyl-1,5-dimetyl-
3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-cacboxamit;
Vidu 15
5-(6-(tert-butyl)tetrahydro-2H-pyran-2-yl)-N-(2-xyclobutyl-1,5-dimetyl-3-oxo0-2,3-
dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-cacboxamit;
Vidu 16
5-(6-(tert-butyl)tetrahydro-2H-pyran-2-yl)-N-(2-xyclohexyl-1,5-dimetyl-3-o0x0-2,3-
dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-cacboxamit ;
Vidu 17
5-(6-(tert-butyl)tetrahydro-2H-pyran-2-yl)-N-(2-isopropyl-1,5-dimetyl-3-o0x0-2,3-
dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-cacboxamit ;
Viduy 18
N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-yl)-5-(6-isopropyl-
3,6-dihydro-2H-pyran-2-yl)-4-metylisoxazol-3-cacboxamit;
Vidu 19
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N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-yl)-4-metyl-5-(6-
metyl-3,6-dihydro-2H-pyran-2-yl)isoxazol-3-cacboxamit;
Vi du 20
N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-yl)-4-metyl-5-
((2R,35)-3,5,5-trimetyl-1,4-dioxan-2-yl)isoxazol-3-cacboxamit;
Vidu21.1
[5-(4-bromo-5-metyltetrahydro-2H-pyran-2-yl)-N-(2-xyclohexyl-1,5-dimetyl-3-oxo-
2,3-dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-cacboxamit];
Vidu21.2
N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-yl)-4-metyl-5-(5-
metyl-3,6-dihydro-2H-pyran-2-yl)isoxazol-3-cacboxamit;
Viduy22
N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-yl)-4-metyl-5-(5-
metyltetrahydro-2H-pyran-2-yl)isoxazol-3-cacboxamit ;
Vidu 23
5-(4-(2-bromopropan-2-yl)tetrahydrofuran-2-yl)-N-(2-xyclohexyl-1,5-dimetyl-3-
0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-cacboxamit;
Vi du 24
N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-yl)-5-(4-
isopropyltetrahydrofuran-2-yl)-4-metylisoxazol-3-cacboxamit ;
Viduy25
5-(4-(tert-butyl)-1,3-dioxolan-2-yl)-N-(2-xyclohexyl-1,5-dimetyl-3-o0x0-2,3-
dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-cacboxamit;
Vidu 26
N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-yl)-5-(5,5-dimetyl-
1,3-dioxan-2-yl)-4-metylisoxazol-3-cacboxamit;

hodc muoi dugc dung hodc dong tinh thé cua no.

Phuong 4n 9. Hop chét c6 cong thirc (I), theo phwong 4n 1, trong d6 hop chét nay dugc
chon tur
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Vidu 20
N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-metyl-5-
((2R,39)-3,5,5-trimetyl-1,4-dioxan-2-yl)isoxazol-3-cacboxamit;
Viduy 26
N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-5-(5,5-dimetyl-
1,3-dioxan-2-yl)-4-metylisoxazol-3-cacboxamit;
Vidu2.2
N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-5-(4,4-
dimetylxyclohex-1-en-1-yl)-4-metylisoxazol-3-cacboxamit;
Vidu2.1
[N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-metyl-5-(1-
oxaspiro[4.5]dec-7-en-8-yl)isoxazol-3-cacboxamit]; va
Vidull
N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-metyl-5-(1,4-
dioxaspiro[4.5]decan-8-yl)isoxazol-3-cacboxamit;

hozc muoi dugc dung hodac dong tinh thé cua no .

Phuong 4n 10. Hop chit ¢6 cong thirc (I), theo phuong 4n 1, trong d6 hop chit nay
la
Vidu 20

N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-metyl-5-
((2R,3S)-3,5,5-trimetyl-1,4-dioxan-2-yl)isoxazol-3-cacboxamit, hodc mudi duoc dung

hodc dong tinh thé cua nd.

Phuong 4n 11. Hop chit ¢ cong thirc (I), theo phuong 4n 1, trong d6 hop chit nay
la
Viduy 26
N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-5-(5,5-dimetyl-
1,3-dioxan-2-yl)-4-metylisoxazol-3-cacboxamit, hodc mudi duoc dung hodc déng tinh thé

cua no.
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Phuong 4n 12. Hop chit ¢6 cong thirc (I), theo phuong 4n 1, trong d6 hop chét nay
la
Vidu2.2

N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-yl)-5-(4,4-
dimetylxyclohex-1-en-1-yl)-4-metylisoxazol-3-cacboxamit hoic mudi duge dung hoic

ddng tinh thé cta né.

Phuong an 13. Hop chit c6 cong thire (I), theo phwong 4n 1, trong d6 hop chat nay 13

Vidu2.1
[N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-metyl-5-(1-

oxaspiro[4.5]dec-7-en-8-yl)isoxazol-3-cacboxamit] hoic mubi duwgc dung hogc ddng tinh

thé cua no.

Phuong 4n 14. Hop chét ¢ cong thirc (I), theo phwrong 4n 1, trong d6 hop chét nay 1a
Vidull

N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-metyl-5-(1,4-
dioxaspiro[4.5]decan-8-yl)isoxazol-3-cacboxamit hoic mubi dugc dung hodc ddng tinh
thé ctia né.

Nhu duge sir dung & déy, thut ngit “halo” (hodc halogen) dung dé chi flo, brom, clo
hodc iot, cu thé 14 flo, clo. Cac nhém va céc géc dugc thé halogen, chfmg han nhu alkyl
duoc thé bing halogen (haloalkyl) c6 thé dugc halogen héa mét 1an, nhidu lan hodc hét
mirc.

Nhu dwoc st dung & ddy, thudt ngit “nguyén tir khac loai” ding dé chi nguyén tir
nito (N), oxy (O) hoac luu huynh (S), cu thé 13 nito hoic oxy.

Nhu duge sit dung & ddy, thuat ngit “alkyl” dung dé chi géc hydrocacbon mach
thing hodc phan nhanh no hoan toan cé dén 10 nguyén tir cacbon. Néu khong ¢6 quy dinh
khéc, alkyl ding dé chi cac gbc hydrocacbon cé 1 dén 10 nguyén tir éacbon, 1 dén 6
nguyén tir cacbon, hodc 1 dén 4 nguyén tir cacbon. Céc vi du tiéu biéu cua alkyl bao g0m,

nhung khong giGi han 6, metyl, etyl, n-propyl, iso-propyl, n-butyl, sec-butyl, iso-butyl,

-12-



25550

tert-butyl, n-pentyl, isopentyl, neopentyl, n-hexyl, 3-metylhexyl, 2,2- dimetylpentyl, 2,3-
dimetylpentyl, n-heptyl, n-octyl, n-nonyl, n-dexyl va twong tu. Cac vi du tiéu biéu vé
alkyl phan nhanh bao gdm, nhung khéng gi6i han &, iso-propyl, sec-butyl, iso-butyl, tert-
butyl, isopentyl, 3-metylhexyl, 2,2- dimetylpentyl, 2,3-dimetylpentyl, va twong tu. Alkyl
duoc thé 13 nhém alkyl chira mot hodc nhiéu, chéng han nhu mdt, hai hoac ba phﬁn tir thé
dugc chon tir nhom halogen, hydroxy hodc alkoxy.

Nhu dugc st dung & ddy, thuat ngit “haloalkyl” dung dé chi alkyl nhu duge x4c dinh
& day, duoc thé biang mot hoic nhiéu nhém halo nhu duge xac dinh & day. Haloalkyl c6
thd 13 monohaloalkyl, dihaloalkyl hodc polyhaloalkyl bao gdém perhaloalkyl.
Monohaloalkyl ¢6 thé ¢6 iot, brom, clo hoic flo trong nhém alkyl. Cac nhém dihaloalkyl
va polyhaloalkyl c¢6 thé c6 hai hodc nhiéu nguyén tir halo gidng nhau hodc t6 hop cac
nhém halo khéc nhau trong alkyl. Thong thudng polyhaloalkyl chira téi 12, hodc 10, hodc
8, hodc 6, hodc 4, hodc 3, hodc 2 nhom halo. Cac vi du khong giéi han vé haloalkyl bao
gdm flometyl, diflometyl, triflometyl, clometyl, diclometyl, triclometyl, pentafloetyl,
heptaflopropyl, difloclometyl, dicloflometyl, difloetyl, diflopropyl, dicloetyl va
diclopropyl. Perhalo-alkyl ding dé chi alkyl c6 tat ca cac nguyén tur hydro dugc thé bang
nguyén tir halo.

Nhu dugc s dung & day, thuat ngit “alkoxy” dung dé chi alkyl-O-, trong d6 alkyl
duoc xac dinh & trén day. Cac vi du tiéu biéu vé alkoxy bao gf“)m, nhung khong gidi han &,
metoxy, etoxy, propoxy, 2-propoxy, butoxy, fert-butoxy, pentyloxy, hexyloxy,
xyclopropyloxy-, xyclohexyloxy- va twong tw. Thong thuong, cdc nhém alkoxy co 1-4
nguyén tir cacbon.

Nhu dugce st dung & day, thuat ngit “haloalkoxy” dung dé chi alkoxy nhu dwgc x4c
dinh & day, dugc thé bing mét hoic nhiéu nhém halo nhu duge xé4c dinh & day.

Néu khong c6 quy dinh khéc, nhu duge st dung & day, thuat ngit "xycloalkyl" dung
dé chi cac nhém hydrocacbon mét vong, hai vong, hodc vong x04n no ¢6 3-8 nguyén tir
cacbon. Néu khong c6 quy dinh khac, xycloalkyl diing dé chi cac nhom hydrocacbon c6
vong c6 tir 3 dén 6 hodc tir 5 dén 8 nguyén tir cacbon vong.

Nhu dwoc sit dung & diy, thuat nglr "xycloalkenyl" dung dé chi cac nhém

hydrocacbon mdt vong, hai vong, hodc vong xoan no mét phan c6 3-8 nguyén tir cacbon.
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Néu khong c¢6 quy dinh khac, xycloalkenyl ding dé chi cac nhém hydrocacbon cé vong
c6 tir 3 dn 6 hodc tir 5 dén 8 nguyén tir cacbon vong.

Tuy thudc vao viéc lya chon nguyén li¢u khoi dau hoic quy trinh, cac hop chét ¢o
thé c¢6 mat & dang clia mét trong sb cac ddng phan c6 thé hoic dang hdén hop ciia ching,
vi du, dang ddng phin quang hoc tinh khiét, hoic dang hdn hop dong phan, ching han
nhu raxemat va hdn hop ddng phan khéng dbi quang, tiy thudce vao sé nguyén tir cacbon
khong d6i xtng. Sang ché c6 muc dich bao gom tat ca cac dong phan c6 thé c6 nay, bao
2dm hdn hop raxemic, hdn hop déng phan khong ddi quang va cac dang tinh khiét quang
hoc. Cac ddng phan (R)- va (S)- ¢6 hoat tinh vé& mit quang hoc ¢6 thé duoc didu ché bing
céch st dung synthon khong ddi ximg hodc cac chit phan tmg khong d6i xtmg, hoic dugce
phén tach bing cach sir dung cac k¥ thuat thong thudng. Néu hop chit chura lién két doi,
phan tir thé c6 thé & cdu hinh E hoic Z. Néu hop chit chira xycloalkyl dugc thé doi, phan
ttr thé xycloalkyl c6 thé ¢6 cau hinh cis- hodc trans-. Sang ché ciing ¢6 muc dich bao gbm
tét ca cac dang hd bién.

Nhu dugce st dung & day, thuat ngi “mubi” hodc “cac mubi” dung dé chi mubi cdng
axit hoac mubi cdng bazo cua hop chét theo sang ché. “Mudi” bao gém, cu thé 13 “mudi
duge dung”. Thuat ngir “mudi duoc dung” ding dé chi mubi ma giit dwge cac dic tinh va
hiéu qué sinh hoc ctia hop chét theo sang ché va, thong thudng 13 mudi nay khong phai 1a
khéng mong mubn vé mit sinh hoc hogc mit khéc.

Hop chit theo sang ché, tirc 13 hop chét ¢6 cong thirc (I) chira cac nhém c6 kha ning
hoat dong nhu céc chit cho va/hodc chét nhan lién két hydro ¢6 kha ning tao dong tinh
thé véi cac chit tao dong tinh thé phi hop. Céc ddng tinh thé nay c6 thé duge diéu ché tir
hop chét c6 cong thirc (I) bing cic quy trinh tao ddng tinh thé di biét. Cac quy trinh niy
bao gdm nghién, gia nhiét, dong thing hoa, ddng sbi, hoic cho hop chét c6 cong thic (I)
trong dung dich tiép xic vdi chét tao ddng tinh thé trong didu kién két tinh va phan tach
céc ddng tinh thd da duoc tao thanh bing cach d6. Cac chat tao dong tinh thé thich hop
bao gdm céac chat dugc mé ta trong WO 2004/078163. Do d6, sang ché con dé xuét cac
ddng tinh thé chira hop chét ¢ cong thire (I).
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Trong nhiéu trudng hop, hop chit theo sang ché c6 kha ning tao thanh mubi axit
va/hoic mudi bazo va/hodc cac ddng tinh thé nho vio su c6 mit ciia nhém cacboxamit
hodc cac nhom tuong tu.

Mubi cong axit duge dung hodc cac déng tinh thé c6 thé dugc tao thanh tir cac axit
hitu v6 co va axit hitu co.

Céc axit vo co ma tir d6 dong tinh thé hoic mubi c6 thé duoc din xuit bao gdm, vi
dy, axit clohydric, axit bromhydric, axit sulfuric, axit nitric, axit phosphoric, va tuong tu.

Axit hitu co ma tir do déng tinh thé hoic mudi dugc dan xuét bao gém, vi du, axit
axetic, axit propionic, axit glycolic, axit oxalic, axit maleic, axit malonic, axit sucxinic,
axit fumaric, axit tartaric, axit xitric, axit benzoic, axit mandelic, axit metansulfonic, axit
etansulfonic, axit toluensulfonic, va tuong tu.

Mubi cdng bazo dugce dung hodc déng tinh thé c6 thé dugc tao thanh tir cac bazo vo
co va bazo hitu co.

Bazo vo co ma tir do d?)ng tinh thé hodc mudi c6 thé duoc din xuét bao gf”)m, vi du,
mudi amoni va cc kim loai tir cot I dén XII trong bang tudn hoan. Theo phuong 4n nhét
dinh, cac mudi duge din xuét tir natri, kali, amoni, canxi, magie, bac, va kém; cu thé 1a,
cac mudi phit hop bao gdm mudi amoni, mubi kali, mudi natri, mudi canxi va mudi magie.

Bazo hiru co ma tir do déng tinh thé hodc mudi duge dan xuit bao gém, vi du, amin
bac mdt, bac hai va bac ba, amin dugc thé bao gém cac amin duoc thé c6 trong ty nhién,
amin vong, nhyua trao ddi ion bazo, va tuong ty. Cac amin hitu co nhét dinh bao gém
cholinat, lysin, meglumin, piperazin va trometamin.

Theo khia canh khac, sang ché d& xuit hop chit c6 cong thic I & dang ddng tinh thé
hoac mudi axetat, ascorbat, adipat, aspartat, benzoat, besylat, bromua/hydrobromua,
bicacbonat/cacbonat, bisulfat/sulfat, caprat, clorua/hydroclorua, xitrat, etandisulfonat,
fumarat, gluxeptat, gluconat, glucuronat, glutamat, glutarat, glycolat, hipurat,
hydroiodua/iodua, isethionat, lactat, lactobionat, malat, maleat, malonat, mandelat,
mesylat, metylsulphat, muxat, naphtoat, napsylat, nicotinat, nitrat, octadecanoat, oleat,
oxalat, palmitat, pamoat, phosphat/hydro phosphat/dihydro phosphat, polygalacturonat,

propionat, sebacat, stearat, sucxinat, sulfat, tartrat, tosylat trifenatat, hodc xinafoat.
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Theo mdt phuong an, sang ché dé& xuat N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-
dihydro-1H-pyrazol-4-yl)-4-metyl-5-((2R,3S)-3,5,5-trimetyl-1,4-dioxan-2-yl)isoxazol-3-
cacboxamit & dang déng tinh thé hoic mudi axetat, ascorbat, adipat, aspartat, benzoat,
besylat, bromua/hydrobromua, bicacbonat/cacbonat, bisulfat/sulfat, caprat,
clorua/hydroclorua, xitrat, etandisulfonat, fumarat, gluxeptat, gluconat, glucuronat,
glutamat, glutarat, glycolat, hipurat, hydroiodua/iodua, isethionat, lactat, lactobionat,
malat, maleat, malonat, mandelat, mesylat, metylsulphat, muxat, naphtoat, napsylat,
nicotinat, nitrat, octadecanoat, oleat, oxalat, palmitat, pamoat, phosphat/hydro
phosphat/dihydro phosphat, polygalacturonat, propionat, sebacat, stearat, sucxinat, sulfat,
tartrat, tosylat trifenatat, hoac xinafoat.

Theo phwong 4n khac, sang ché d& xuat N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-
dihydro-1H-pyrazol-4-yl)-5-(5,5-dimetyl-1,3-dioxan-2-yl)-4-metylisoxazol-3-cacboxamit
& dang déng tinh thé hoic mudi axetat, ascorbat, adipat, aspartat, benzoat, besylat,
bromua/hydrobromua, bicacbonat/cacbonat, bisulfat/sulfat, caprat, clorua/hydroclorua,
xitrat, etandisulfonat, fumarat, gluxeptat, gluconat, glucuronat, glutamat, glutarat, glycolat,
hipurat, hydroiodua/iodua, isethionat, lactat, lactobionat, malat, maleat, malonat, mandelat,
mesylat, metylsulphat, muxat, naphtoat, napsylat, nicotinat, nitrat, octadecanoat, oleat,
oxalat, palmitat, pamoat, phosphat/hydro phosphat/dihydro phosphat, polygalacturonat,
propionat, sebacat, stearat, sucxinat, sulfat, tartrat, tosylat trifenatat, hodc xinafoat.

Theo phuong 4n khéc, sang ché d& xuédt N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-
dihydro-1H-pyrazol-4-yl)-5-(4,4-dimetylxyclohex-1-en-1-yl)-4-metylisoxazol-3-
cacboxamit & dang déng tinh thé hodc mudi axetat, ascorbat, adipat, aspartat, benzoat,
besylat, bromua/hydrobromua, bicacbonat/cacbonat, bisulfat/sulfat, caprat,
clorua/hydroclorua, xitrat, etandisulfonat, fumarat, gluxeptat, gluconat, glucuronat,
glutamat, glutarat, glycolat, hipurat, hydroiodua/iodua, isethionat, lactat, lactobionat,
malat, maleat, malonat, mandelat, mesylat, metylsulphat, muxat, naphtoat, napsylat,
nicotinat, nitrat, octadecanoat, oleat, oxalat, palmitat, pamoat, phosphat/hydro
phosphat/dihydro phosphat, polygalacturonat, propionat, sebacat, stearat, sucxinat, sulfat,

tartrat, tosylat trifenatat, hoac xinafoat.
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Theo phuong 4n khéc, sang ché d& xuit [N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-
dihydro-1H-pyrazol-4-yl)-4-metyl-5-(1-oxaspiro[4.5]dec-7-en-8-yl)isoxazol-3-
cacboxamit] & dang déng tinh th8 hoiic mudi axetat, ascorbat, adipat, aspartat, benzoat,
besylat, bromua/hydrobromua, bicacbonat/cacbonat, bisulfat/sulfat, caprat,
clorua/hydroclorua, xitrat, etandisulfonat, fumarat, gluxeptat, gluconat, glucuronat,
glutamat, glutarat, glycolat, hipurat, hydroiodua/iodua, isethionat, lactat, lactobionat,
malat, maleat, malonat, mandelat, mesylat, metylsulphat, muxat, naphtoat, napsylat,
nicotinat, nitrat, octadecanoat, oleat, oxalat, palmitat, pamoat, phosphat/hydro
phosphat/dihydro phosphat, polygalacturonat, propionat, sebacat, stearat, sucxinat, sulfat,
tartrat, tosylat trifenatat, hoac xinafoat.

Theo phuong 4n khéc, sang ché dé xuat N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-
dihydro-1H-pyrazol-4-yl)-4-metyl-5-(1,4-dioxaspiro[4.5]decan-8-yl)isoxazol-3-
cacboxamit ¢ dang déng tinh thé hodc mudi axetat, ascorbat, adipat, aspartat, benzoat,
besylat, bromua/hydrobromua, bicacbonat/cacbonat, bisulfat/sulfat, caprat,
clorua/hydroclorua, xitrat, etandisulfonat, fumarat, gluxeptat, gluconat, glucuronat,
glutamat, glutarat, glycolat, hipurat, hydroiodua/iodua, isethionat, lactat, lactobionat,
malat, maleat, malonat, mandelat, mesylat, metylsulphat, muxat, naphtoat, napsylat,
nicotinat, nitrat, octadecanoat, oleat, oxalat, palmitat, pamoat, phosphat/hydro
phosphat/dihydro phosphat, polygalacturonat, propionat, sebacat, stearat, sucxinat, sulfat,
tartrat, tosylat trifenatat, hodc xinafoat.

Theo khia canh khéc, sang ché d& xudt hop chét c6 cong thirc I & dang ddng tinh thé
hodc mudi natri, kali, amoni, canxi, magie, bac, kém, cholinat, lysin, meglumin, piperazin
hodc tromethamin.

Theo mot phwong 4an, sang ché dé xuadt N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-
dihydro-1H-pyrazol-4-yl)-4-metyl-5-((2R,3S)-3,5,5-trimetyl-1,4-dioxan-2-yl)isoxazol-3-
cacboxamit ¢ dang déng tinh thé hodc mudi natri, kali, amoni, canxi, magie, bac, kém,
cholinat, lysin, meglumin, piperazin hoac tromethamin.

Theo mot phuong 4an, sang ché dé xuat N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-
dihydro-1H-pyrazol-4-yl)-5-(5,5-dimetyl-1,3-dioxan-2-yl)-4-metylisoxazol-3-cacboxamit
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o dang mubi hodc déng tinh thé natri, kali, amoni, canxi, magie, bac, kém, cholinat, lysin,
meglumin, piperazin hodc tromethamin.

Theo mét phuong 4n, sang ché dé xuit N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-
dihydro-1H-pyrazol-4-yl)-5-(4,4-dimetylxyclohex-1-en-1-yl)-4-metylisoxazol-3-
cacboxamit ¢ dang déng tinh thé hodc mudi natri, kali, amoni, canxi, magie, bac, kém,
cholinat, lysin, meglumin, piperazin hoac tromethamin.

. Theo mdt phuong 4n, sing ché @& xuat [N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-
dihydro-1H-pyrazol-4-yl)-4-metyl-5-(1-oxaspiro[4.5]dec-7-en-8-yl)isoxazol-3-
cacboxamit] & dang déng tinh thé hodc mudi natri, kali, amoni, canxi, magie, bac, kém,
cholinat, lysin, meglumin, piperazin hodc trometamin.

Theo mdt phuong 4n, sang ché dé xudt N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-
dihydro-1H-pyrazol-4-yl)-4-metyl-5-(1,4-dioxaspiro[4.5]decan-8-yl)isoxazol-3-
cacboxamit ¢ dang déng tinh thé hoic mudi natri, kali, amoni, canxi, magie, bac, kém,
cholinat, lysin, meglumin, piperazin hodc tromethamin.

Cong thirc bat ky dwoc néu & day ciing duoc chu dinh dé dai dién cho cac dang
khong duoc danh déu ciing nhu cac dang duge danh ddu ddng vi cta hop chat. Hop chat
dugc danh dau déng vi ¢6 cAu trac dugc md ta boi cong thire duoc néu ra & diy ngoai trir
viéc mot hodc nhidu nguyén tir dwoc thay thé bang nguyén tir ¢6 khdi lugng nguyén tir
hodc s6 khéi duoc chon. Cac vi du vé déng vi ¢6 thé dugc két hop vao hop chét theo sang
ché bao g(“)m cac déng vi cta hydro, cacbon, nito, oxy, phospho, flo, va clo, chﬁng han
nhu 1an luot 14 2H, °H, ''C, 1*C, *C, PN, ®F *'p, %P, °S, *°Cl, 1, I, '®°I. Sang ché bao
gdm nhiéu hop chit dugc danh déu ddng vi nhu duoc x4c dinh & ddy, vi du cic hop chit
c6 mat déng vi phong xa, chéng han nhu H va ", hodc hop chit c6 mat déng vi khong
phong xa, chéng han nhu 2H va BC. Céc hop chit dugc danh diu déng vi hitu dung trong
céc nghién ciru chuyén hoéa (voi *C), cac nghién ciru dong hoc phéan tng (v6i, vi du 2H
hodc *H), k§ thuat phat hién hodc k¥ thuat hinh anh, ching han nhu chup cit 16p phat xa
positron (PET) hodic chup cét 16p bang birc xa don photon (SPECT) bao gdm thir nghi¢m
phan tan dugc chét hodc co chét trong mo, hodc trong diéu tri phong xa cho bénh nhan.
Cu thé 13, Hop chit "®F hodic hop chit dwgc danh du c6 thé 13 dugc mong mudn dic biét
d6i v6i nghién ctru PET hodc SPECT. Théng thuong 1 hop chét c6 cong thire (I) dwge
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danh d4u dong vi c6 thé dugc didu ché biang cac k¥ thuat théng thuong déi véi ngudi cb
hiu biét trung binh trong linh virc nay hodc bang quy trinh twong tu quy trinh duge md ta
trong phin vi du thyuc hién sang ché va diéu ché sir dung chit phan tng dugc danh déu
ddng vi thich hop thay cho chit khéng dwgc danh dau dugce dung trudce do.

Ngoai ra, thé bing ddng vi ning hon, cu thé 1a doteri (tirc 13, ’H hoic D) c6 thé dem lai
c4c 1oi ich tri bénh nhat dinh nho tinh én dinh chuyén héa cao hon, vi du, chu ky ban thai
in vivo tang hodc nhu cau liéu lwong giam hodc cai thién cac chi s6 tri bénh. Cén hiéu
rang doteri trong ban md ta nay dugc xem la phin tir thé cia hop chit c6 cong thire (1).
Néng do cua déng vi nang hon nay, dic biét 1a doteri, c6 thé duoc xac dinh béng hé sb do
giau ddng vi. Thuat ngit "hé s6 do giau ddng vi" nhu duoc sir dung & diy c6 nghia 1a ty 18
gifta d0 gidu ddng vi va do gidu ty nhién cta dong vi cu thé. Néu phan tir thé trong hop
chét theo sang ché duoc biéu thi 1a doteri, hop chét nay cé hé sb do giau déng vi d6i véi
mdi nguyén tir doteri dugc chi dinh it nhét 13 3500 (52,5% két hop doteri & mdi nguyén tir
doteri dwoc chi dinh), it nhét 1a 4000 (60% két hop doteri), it nhat 1a 4500 (67,5% két hop
doteri), it nhét 1a 5000 (75% két hop doteri), it nhét 1a 5500 (82,5% két hop doteri), it
nhét 1a 6000 (90% két hop doteri), it nhat 12 6333,3 (95% két hop doteri), it nhit 1a 6466,7
(97% két hop doteri), it nhit 1a 6600 (99% két hop doteri), hoic it nhat 14 6633,3 (99,5%
két hop doteri).

Solvat duge dung theo sang ché bao gdm solvat ma trong d6 dung moi két tinh c6
thé duoc thé déng vi, vi du, D,0, dg-axeton, dg¢-DMSO.

Nhu duge st dung & ddy, thuét ngit "chit mang duge dung" bao gom tit ca va bét ky
dung moi, moi trudng phén tan, chit phu, chat hoat dong b& mit, chit chéng oxy hoa,
chit bao quan (vi du, chit khang khuan, chét khang ném), chét déng truong, chét tri hoin
hap thu, mudi, chit bao quan, cht én dinh dugc chit, ta duge dinh, ti duge, chit gy ra,
ta dugc tron, chit tao ngot, chét tao vi, thuéc nhudm, va twong tur va td hop cua chung, da
biét v6i ngudi c6 hiéu biét trung binh trong linh vuc ndy (xem, vi dy, Remington's
Pharmaceutical Sciences, 18th Ed. Mack Printing Company, 1990, pp. 1289- 1329).
Ngoai trir truong hop chit mang thong thudong bit ky khong thich hgp véi thanh phin
hoat tinh da biét, viéc str dung ching trong duogc phém hodc ché phém tri bénh duogc du
tinh.
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Thuat ngit "lugng cd hiéu qua diéu tri bénh" cia hop chét theo sang ché dung dé chi
lwong hop chét theo sang ché s& dem lai cac phan tng sinh hoc hodic y hoc & d6i tuong, vi
duy, gidm hodc tc ché enzym hodc hoat tinh protein, hoac cai thién tri¢u ching, lam gidm
tinh trang, lam chdm hodc tri hoan tién trinh bénh, hoic ngan ngtra bénh, v.v. Theo mot
phuong 4n khong gioi han, thuat ngit “lrong ¢6 hiéu qua diéu tri bénh” ding dé chi luong
hop chét theo sang ché ma, khi ddi tuong dung, c6 hi¢u qua dé (1) it nhét 14 1am nhe, wc
ché, ngin ngira vi/hoic cai thién mot phén tinh trang, hodc rdi loan hozc bénh (i) giy ra
b&i Smurf-1, hodc (i) c¢6 lién quan dén hoat tinh Smurf-1, hoic (iii) ddc trung bodi hoat
dong (binh thudng hodc khong binh thuong) cia Smurf-1; hodc (2) gidm hodc trc ché hoat
tinh cia Smurf-1; hodc (3) giam hoac uc ché sy biéu hién cua Smurf-1. Theo phuong an
khong giéi han khac, thuat ngit “luong c6 hiéu qua diéu tri bénh” ding dé chi lugng hop
chét theo sang ché ma, khi duoc dung cho té bao hodc md, hoic nguyén liu sinh hoc
khong phai t& bao, hodc mdi truong, cb hidu qua it nhat 13 giam hodc tc ché mét phan
hoat tinh ctia Smurf-1; hodc it nhét 13 giam hoic e ché mot phin su biéu hién cua Smurf-
L.

Nhu duge st dung & ddy, thudt ngit “ddi twong” dung dé chi dong vat. Thong
thuong 13, dong vat 1a dong vat co vu. Péi teong cling dung dé chi vi du, déng vat linh
truong (vi du, nguoi, dan 6ng hodc phu nit), bo, ctru, dé, ngua, chd, meo, tho, chu(f)t, chudt
nhét, c4, chim hodc twong ty. Theo phuong 4n nhét dinh, d6i tugng la dong vat linh

truéng. Theo phuong an khéc, ddi twgng 14 nguoi.

/4
% n

Nhu dugce st dung & ddy, thuit nglr “tc che”, "sy e che" hodc “lam rc ché” dung
dé chi giam hodc ngan chdn cac tinh trang, triu ching, hodc roi loan, hodc bénh da néu,
hodc giam dang k& hoat tinh co ban cta hoat tinh hodc qua trinh sinh hoc.

Nhu duge st dung & day, thuat ngir “diu tri”, “vi€c dicu tri" hoac "su dicu tri" bénh
ho#c roi loan bat ky, theo mot phuong an,dung dé chi viéc cai thi¢n bénh hodc r6i loan
tire 13, 1am cham hodc ngimg hodc giam sy phat trién bénh hodc it nhat mét tri€u chim

: dC Ng U p s c 0 ;
1am sang cuia nd). Theo phuong an khac “diéu tri”, “viéc dicu tri" hodc "su di€u tri" dun
Ol v . v
dé chi viéc lam giam hodc cai thién it nhat mot thong so thé chat bao gom céc thong so

9% «<¢

ma c6 thé khong dugce nhin biét rd boi bénh nhan. Theo phuong an khac, “diéu tri”, “vi€c
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didu tri" hodc "su didu tri" ding d& chi viéc didu bién bénh hoic rdi loan, vé& mit thé chét,
(vi dy, én dinh tridu chung 13 rét), hoic sinh Iy, (vi dy, én dinh théng sb thé chét), hogc ca
hai. Theo phuong an khéc, “diéu tri”, “viéc didu tri" hoic "su diéu tri" dung dé chi viée
ngin ngtra hodc tri hodn sy khdi phat hodc su phat trién hodc tién trinh cua bénh hoic 1di
loan.

Nhu duge st dung & ddy, dbi twong “can thiét” didu tri néu ddi tugng ndy s& c6 loi
v& mit sinh hoc, y hoc hoic chét lvong cudc séng tir didu tri nay.

Nhu dugc sir dung & ddy, thuat ngit chi s6 it va cac thuat ngit twong tu duoc sir dung
trong ban md ta sang ché (dic biét 13 trong phan yéu ciu bao ho) dugce hiéu 14 bao gdm ca
s6 it va s6 nhidu, néu khong c¢é quy dinh khac hoic mau thuin rd rang véi ngit canh.

T4t ca phwong phap dwoc mé ta & day c6 thé duge tién hanh theo thtr tu thich hop
bét ky néu khong c6 quy dinh khac hoic mau thuin 18 v6i ngit canh. Viée st dung bét ky
va tit ca vi du, hodc céac tir ngit dién hinh (vi du, "chéng han nhu”) dwgc dung & day don
thudn chi 1am séng ché r3 rang hon va khong dit ra giéi han vé& pham vi yéu ciu bao hd
ctia sang ché.

Nguyén tir bt d6i xtimg bit ky (vi du, cacbon hodc twong tu) ctia hgp chét theo sang
ché ¢ thé c6 mit & dang raxemic hoic duoc lam giau chét déng phan dbi anh, vi dy, ciu
hinh (R)-, (S)- hodc (R,S)-. Theo cac phrrong 4n nhét dinh, mdi nguyén tir bat d6i ximg co
it nhét 50% luong du chit ddng phan dbi anh, it nhit 60% lwong duw chit ddng phan dbi
anh, it nhat 70% lugng du chit ddng phan ddi anh, it nhat 80% luong du chit ddng phéan
d6i anh, it nht 90% lwong du chit ddong phan ddi anh, it nhit 95% lwong du chat ddng
phan dbi anh, hoic it nhit 99% lwong du chit dong phan dbi anh & ciu hinh (R)- hodc (S)-.
Céc phén tir thé & nguyén tir chira lién két d6i khéng bio hoa c6 thé, néu c6 kha ning, c6
mit & dang cis- (£)- hodc trans- (E)-.

Theo d6, nhu duge st dung & day hogp chét theo sang ché ¢ thé & dang cua mot
trong sb cac chit ddng phan, rotame, atropisome, tautome c¢6 kha niing hogic hdn hop cua
ching, vi du, cac chit ddng phan di hinh (cis hoic trans), chit dong phan khong dbi
quang, chit ddng phan quang hoc (thé d6i quang), raxemat vé co ban 14 tinh khiét, hogc

hdn hop ciia chiing.
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Hdn hop chit ddng phén tao thanh bat ky c6 thé duoc tach riéng trén co s& sy khic
biét 1y hoa cta cac thanh phan, thanh cic chit dong phén hinh hoc hodc cac chit dong
phan quang hoc, chit déng phan khong dbi quang, raxemat tinh khiét hodc vé co ban la
tinh khiét, vi du, bfmg séc ky va/hoac két tinh phan doan.

Céc raxemat tao thanh bét ky ciia san phdm cudi cing hodc clia cac chét trung gian
¢6 thé dugc phén tach thanh cac thé dbi quang quang hoc bing cic phwong phap di biét,
vi du, bing cach phan tach cic mudi dong phan khong ddi quang cia chiing, thu dugc nho
axit hodc bazo hoat quang, va giai phéng hop chét axit hoic bazo hoat quang. Cu thé, gbc
bazo, do d6, c6 thé duge st dung d& phan giai cac hop chit theo sang ché thanh cac thé
d6i quang quang hoc ctia ching, vi du, bang cach két tinh phan doan mudi dugc tao thanh
béng axit hoat quang, vi du, axit tartaric, axit dibenzoyl tartaric, axit diacetyl tartaric, axit
di-O,0'-p-toluoyl tartaric, axit mandelic, axit malic hodc axit camphor-10-sulfonic. San
phAm raxemic ciing c¢6 thé dwoc phan giai béng sic ky khong dbi xtng, vi du, sic ky long
cao ap (HPLC) str dung chét hip phu khéng d6i ximg.

Ngoai ra, cac hop chét theo sang ché, bao gdm mudi cia ching, cling c6 thé thu
duoc & dang hydrat cua ching, hodc bao gém cac dung moi khac dugce st dung cho viéc
két tinh ctia chiing. Céc hop chét theo sang ché trr né c6 thé hoic nho thiét ké tao ra cac
solvat bﬁng dung moéi dugc dung (bao gém nudc); do do, sang ché du dinh bao gém ca
dang dugc solvat hoa va dang khong dugc solvat hoa. Thuit ngit "solvat" dung dé chi
phirc phéan tir ctia hop chét theo sang ché (bao gdm mudi duge dung ciia nd) véi mot hodc
nhiéu phan tir solvat. Cac phan tir dung méi ndy 1a cdc phén t thong thudng duoc st
dung trong linh vuc dugc phém, da biét 1a vo hai véi nguoi nhéan, vi dy, nude, etanol, va
twong ty. Thuat ngit "hydrat" ding dé chi phirc trong d6 phan tir dung méi 12 nuée.

Céc hop chét theo sang ché, bao gdm mubi, déng tinh thé, hydrat va solvat clia né,

¢6 thé 14 ty chiing hoic bang thiét ké tao ra dang da hinh.
So d6 chung

Thong thuong, hop chét c6 cong thic (I) 6 thé duogc didu ché theo cac so dd duge

dé xuét dudi day.
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Céc hop chit theo sang ché c¢6 thé dugc didu ché bang quy trinh dugc mé ta theo so
d6 hodc vi du duéi day.

TAt ca cac tir viét tit duge xac dinh trong phén vi du thuc hién sang ché & dudi day.

Sodd 1
Budc 1
; -/
o-N Q_/ xuc tac Pd O%g_
s ‘;M% — . /Lﬂ,_,wk Y
Br "{& lign kit chéo ,«E
X ¥
1 Budc 2
0s=04
___/ Buéc s N o /
i - . . =N (
0N 2 Natri periodat, o I H

trong d6 X va'Y doc 1ap 1a H hodc —(C;-Cg)alkyl.

Budce 1: Phan timg gin két chéo duge xuc tac paladi.

Céc didu kién thong thudng: chét xic tac paladi (0); hop chét thiéc hoic kém bo phu
hop chrflng han nhu axit boric, este boronat hodc stannan; bazo hitu co hodc v6 co; trong
nudce; trong dung moi phu hop & 80-110°C

Cac didu kién wu tién: Bis(diphenylphosphino)feroxen-paladi(IT)diclorua, mudi

vinyl trifloborat, trietylamin trong etanol & 90°C
Budc 2: dihydroxyl hoa

Céc didu kién thong thudong: Osmi tetroxit; chit ddng oxy héa phu hop ching han
nhu N-metylmorpholin-N-oxit; trong dung méi phu hop
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Céc diéu kién vu tién: Osmi tetroxit (tron 13n alpha hoic tron 1an beta) c6 thé duoc
st dung dé dua vao diol khong dbi xung, véi chét phu gia phit hop ching han nhu metan

sulphonamit. H¢ dung méi vu tién 1a tButanol/nudec.

Budc 3: Phan cét oxy hoa

Céc diéu kién thong thudng: Natri Periodat trong hé dung méi THF/nuéc

So dd 2
Khi R? 13 metyl, didu ché hop chit c6 cong thire (I) theo so db 2.

Buée 1 \}«%’

o a) tao thanh enol O, B’O Budc 2 o-N, g;)w//

\H‘l ¥2 . E{f“l\-\{? gan két chéo VRN J”’:":‘{ o)
: b) Boryl héa dwoc F
X2 L o x2 dwoc x0c tac ..g !
=uc tac paladi . Y
paladi
o-N p—'f Budc 3
RO, 21 .
. N)"’\‘\;\ a) xa phéng héa
Br’/j\ Y 0 b) gén ket amit
L
8]
S‘ﬁ’”—uﬁj
HJN'—'{\‘\}"Q

/
o . o
: Buéc 4 G

W, Ry W OR
.l N Hydro héa P
o-N HN—G 3 o-N HT«E-{\\ &
/]-e. / g ~ ) s

m ¥ )

trong d6 X* va Y* duogc xac dinh sao cho, ciing véi nguyén tir cacbon ma n6 gin vao,

chung tao thanh phén tir thé R,
Budce 1 : Sy tao thanh vinyl boronat

Cac diéu kién thong thuong: a) Enol hoéa khi c6 mat bazo manh, chflng han nhu

LDA hoic LHMDS, sau d6 1am ngimg bang haloalkyl sulphonat hoic sulphonamit phu
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hop dé thu duge dang enol 4n dinh. b) Boryl héa enol xuc tac paladi (0) sir dung chét xtic
tac paladi (0) phu hop va bis pinacolatodiboron

Céc diéu kién wu tién: a) LDA trong THF & -78°C, sau d6 lam ngimg bang 1,1,1-
triflo-N-(pyridin-2-yl)-N-((triflometyl)sulfonyl)metansulfonamit. = b)  phirc 1,1°-
bis(diphenylphosphino)feroxen-paladi(Il)diclorua diclometan va bispinacolatodiboron,

kali axetat, trong dioxan, & 80-100°C, trong 4-16h.

Budce 2: Gin két chéo xuc tac paladi

Céc diéu kién thong thudng: Nhu dwoc mé ta trong so do 1, bude 1

Cac didu kién wu tién: phirc 1, 1°-bis (diphenylphosphino) feroxen-paladi (II)
diclorua diclometan, kali cacbonat (2M trong nuéGc) trong MeCN & 80°C, trong 1,5h

Budce 3a: Xa phong hoa

Céc didu kién théng thudng: Bazo chita nuée phit hop, tiy y véi ddng dung moi phu
hop chéng han nhu THF

Céc diéu kién wu tién: Natri hydroxit 2M (aq.) v6i THF & nhiét d6 phong trong 30
phut

Budc 3b: Lién két amit

Céc didu kién thong thudng: Chit phan tng gin két phi hop ching han nhu HATU,
T3P, EDCI, v.v, khi c6 médt bazo phu hgp chéng han nhu trietylamin, DIPEA, v.v, trong
dung moi khong proton phu hop.

Céc diéu kién vu tién: HATU va DIPEA trong DMF & nhiét d6 phong trong khoing
2h

Budc 4: Hydro hoa

Hop chét ¢6 cong thire (I), trong d6 R® chira lién két doi C=C, c6 thé dugc chuyén
thanh hép chét c6 cong thire (I), trong d6 R? no hoan toan, qua phan tmg hydro héa.

Céc didu kién thong thuong: Chét xuc tic paladi khoéng tan, khi hydro, trong dung

moéi phit hop chéng han nhu rugu
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Céc diéu kién wu tién: Paladi 10% trén cacbon va khi hydro trong etanol

So dd 3
¥ Qu..}jl
oM, i :

~ _ . _—
oA OH 0

2 fﬁ“’w’l\ﬂﬁ
a) Xa phong hda o)
b) Mitsunobu ~ Butgc 2 a)¥a phong hoa ,‘kﬂ.ﬁ} a)Xa phong héa
c) Metylhda b) Gén két amit HaN=— b b) Gén leét amit
d) X4 phong hda Buéc 3 ™~ Budc 4
e) Gan két amit

khi X° 14 Br hodc I, san phdm cta budce 3 ciing 14 hop chét c6 cong thire (I).

Budce 1: Phan Gng Prins

Céc didu kién thong thuong: Xtc tac axit va chét khir nude phi hop trong dung moi
clo hoa.

Céc diéu kién wu tién: (i) Axit trifloaxetic va ray phan tir trong DCM; hoic (ii) InBrs
va trimetyl silyl bromua trong DCM; hodc (iii) InOTf; va trimetyl silyl triflat trong DCM.

Budc 2a: Phan Gng xa phong héa nhu duge mé ta trong so dd 2, bude 3a
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Budc 2b: Pao ngugc Mitsunobu

Cac didu kién thong thuong: Triarylphosphin, dialkylazodicacboxylat va axit
benzoic, trong dung moi phit hop ching han nhu THF & nhiét 9 phong.

Céac didu kién wu tién: triphenylphosphin, diisopropylazodicacboxylat, va axit 2, 4-

dinitrobenzoic, trong THF & nhiét 6 phong.

Budc 2¢: Metyl hoéa

Céc didu kién thong thudong: Bazo manh phi hop va chét alkyl héa trong dung moi
phu hop

Céc diéu kién wu tién: Natri hydrit va Metyl iodua trong DMF

Budc 2d, bude 3a, bude 4a: Phan tmg xa phong héa nhu duge md ta trong so dd 2,
budc 3a

Budc 2e, 3b va 4b: Gén két amit nhu duoc mé ta trong so dd 2, bude 3b

Buée 5: Hydro héa nhu duge mé ta trong so dd 2, bude 4
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Sodo 4
OH p /
=M O—f ‘?';\?\/I OJN&; 0
TN L o. =/ b
O~ b \ Butc 2 o
Buérc 1 a) X4 phong hoa WOR
Br N

Buée 1

jIH
,./»,:a\r G ,Ri’
e
N DW"/ QA _}Nx
07y ¢

el aa i

Br Budc 3
Buérc 2 o Buérc 2 Hydro hoa
a) Xa phdng héa W R a) X4 phong héa
b) Gén két amit Nl N b) Gén két amit
2 i\«—'N -

o-N

Budc 1: Phan tng Prins nhu duge mé ta trong so do 3, bude 1

Budc 2a: Phan g x4 phong héa nhu dugce md ta trong so db 2, bude 3a

Budce 2b: Gén két amit nhu duge mé ta trong so dd 2, budce 3b

Budc 3: Hydro héa nhu duge mo ta trong so do 2, budce 4
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So dd 5

7
o-N 0
4 N,
rROOLASC b
. ] 3
| _OH (CR%n.C
}flf?‘* R"?\R“
¥ .
o _ Buwiéc 2
Bude 2 W R a) X4 phang hoa
a) X4 phing hda HaN— :i b) Gan ket amit
b) Gin két amit | ,, R
8
R
. o =N
{CRY%In._ O :
K
R RS

Buéce 1: Tao thanh axetal

Céac didu kién thong thudong: Chét xuc tac axit manh trong dung mdi phu hgp trong
diéu kién khr nuée

Céc didu kién wu tién: pTSOH va toluen trong didu kién Dean Stark & 110°C trong
2-16h.

Budc 2a: Phan tng xa phong héa nhu dugc mo ta trong so do 2, budc 3a

Budc 2b: Gén két amit nhu dugc mo ta trong so dd 2, bude 3b
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Me
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PG 14 nhém béo vé phit hop ching han nhu ‘Butyldimetylsilyl
mdi gbe X° va Y° doc 1ap 1a H hodic —(C;-Ce)alkyl.

Budce 1: Bao vé

Céc didu kién thong thuong: Nhém bao vé thich hop, ching han nhu trialkylsilyl
clorua, khi c6 mét bazo phu hop trong dung méi phu hop.

Céac diéu kién wu tién: tButyldimetylsilyl clorua khi c¢6 mit trietylamin va DMAP

trong DMF.

Budc 2: Phan tng alkyl héa

Céc diéu kién thong thuong: Alkyl bromua khi ¢6 mit bazo pht hop trong dung méi

phu hop

Céc didu kién wu tién: 3-bromo-2-metylprop-1-en va natri hydrit trong THF.

Budc 3a: Phan g xa phong héa nhu duge mé ta trong so db 2, bude 3a

Buéc 3b: Gén két amit nhu duoc mo ta trong so dd 2, bude 3b
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Budc 4: Khir bao vé
Céc didu kién thong thuong: Ngudn florua trong dung méi phit hop

Céc diéu kién wu tién: TBAF trong THF

Budce 5: Phan ing tao vong
Céc diéu kién thong thuong: Thuy ngan (IT) Trifloxetat va thity ngan (II) oxit trong
THF & nhiét @6 phong, sau d6 thém trietylboran va natri borohydrit ¢ -78°C.

Sang ché con bao gdm bién thé bit ky cua cac quy trinh niy, trong d6 san pham
trung gian c6 thé thu duoc & giai doan bat ky cia quy trinh dugc st dung 1am nguyén lidu
khoi ddu va tién hanh cac bude con lai, hodc trong d6 nguyén liéu khoi dau duge tao
thanh tai chd (in situ) trong didu kién phan tng, hoic trong d6 thanh phan phan tmg dugc
str dung & dang mudi cta chiing hoic nguyén lidu tinh khiét vé mit quang hoc.

Céc hop chit theo sang ché va chit trung gian ciing c6 thé dugc chuyén héa lan
nhau theo cac phuong phdp da biét thong thudng boi ngudi ¢6 hidu biét trung binh trong
linh vuc nay.

Theo khia canh khéac, sang ché d& xudt dwoc phidm chira hop chit theo sang ché,
hodc mudi dugc dung ciia nd, va chit mang dugc dung. Theo phuong 4n khéc, duge pham
chira it nhét hai chit mang dugc dung, ching han nhu chit mang dwgc mé ta & day. Ddi
v6i muyc dich cia sang ché, néu khéng c¢6 quy dinh khac, solvat va hydrat thong thudong
dwgc xem nhu ché phim. Tt hon 13, chit mang dugc dung 13 v6 tring. Dugc phim c6 thé
dugce bao ché cho dudng ding cu thé ching han nhu ding qua dudng miéng, ding theo
dudng ngoai tiéu héa, va ding theo dudng rudt, v.v. Ngoai ra, dugc phim theo séng ché
c6 thé dugc bao ché & dang ran (bao gdm khong gidi han &, vién nang, vién nén, vién nén
tron, dang hat, dang bdt hoac thube dan), hoac & dang long (bao gém khong giéi‘ han 6,
dung dich, huyén phu hoic nhii twrong). Duoc phdm c6 thé 13 déi twong clia cac thao tc
van hanh duge phim thong thudng ching han nhu vé tring va/hodc c6 thé chira cac chét
pha lodng tro, chéat 1am tron, hodc chit dém thong thudng, ciing nhu céc ta dugc, chiang

han nhu chét bao quan, chét 1am 8n dinh, chét 1am wét, chat nhii hoa va chit dém, v.v.
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Théng thudng, duge phdm 13 vién nén hoic vién nang gelatin chira thanh phan hoat
tinh cung v&i mdt hodc nhidu trong sé:

a) t4 dugc pha lodng, vi dy, lactoza, dextroza, sucroza, mannitol, sorbitol, xenluloza
va/hodc glyxin;

b) ta dugc tron, vi dy, silic oxit, bot talc, axit stearic, mubi magie hodc mudi canxi
ctia n6 va/hoic polyetylenglycol; con ddi v6i vién nén

¢) ta dugc dinh, vi dy, magie nhom silicat, ho tinh bot, gelatin, gom tragacanth,
metylxenluloza, natri carboxymetylxenluloza va/hoéc polyvinylpyrolidon; néu mubn

d) ta duoc ra, vi dy, tinh bdt, aga, axit alginic hodc mudi natri cta nd, hoidc hdn hop
sui bot; va

¢) chit hap phu, chét tao mau, chit tao mui va chat tao ngot.

Vién nén c6 thé duoc bao phim hodc bao tan trong rudt theo cac phwong phap da
biét trong linh vuc nay.

Dugc phidm phit hop dé ding qua dudng miéng chira lwgng ¢6 hiu qua ctia hop chét
theo sang ché & dang vién nén, vién ngam, huyén phu chia dau hoic chira nude, bot hodc
hat phan tan, nhil tvong, vién nang cing hodc mém, hoic siro hodc cdn ngot. Dugc phém
dé dung qua dudng miéng dugc bao ché theo phwong phap bat ky di biét dé bao ché duoc
phﬁm va cac duoc phém nay co thé chira mot hodc nhiu chit duoc chon tir nhém bao
gém chét tao ngot, chét tao mui, chit tao mau va chit bao quan dé tao ra céac ché phém dé
ubng va bit mit. Vién nén c6 thé chira thanh phan hoat tinh trong hén hop véi ta duoc
dugc dung khong doc phu hop véi viée bao ché vién nén. Céc ta dugc nay 13, vi du, chét
pha loang tro, ching han nhu canxi cacbonat, natri cacbonat, lactoza, canxi phosphat hogc
natri phosphat; chét tao hat va chét gdy ra, vi du, tinh bt ngd, hodc axit alginic; chét gén
két, vi du, tinh bét, gelatin hodc acaxia; va chét 1am tron, vi du, magie stearat, axit stearic
hodc talc. Vién nén khong duge bao phu hodc dugc bao phit bang cac k§ thuat da biét dé
tri hodn phén ri va hip thu trong dudng tiéu hoa va nhd d6 dem lai tac dung duy tri trong
thoi gian dai. Vi dy, c6 thé sir dung nguyén liéu tri hodn thoi gian ching han nhu glyxeryl
monostearat hoic glyxeryl distearat. Ché phim dé ding qua duong miéng c6 thé 1a vién

nang gelatin cimg trong d6 thanh phan hoat tinh dwoc tron véi chit pha lodng ran tro, vi
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du, canxi cacbonat, canxi phosphat hodc cao lanh, hoic vién nang gelatin mém trong d6
thanh phﬁn hoat tinh dugc tron véi nude hoic dung moi dau, vi dy, dau lac, parafin long
hodc diu 6liu.

Céc duge phdm c6 thé tiém nhit dinh 13 dung dich hoic huyén phi ding truong
chira nuée, va thude dan duoc bao ché thuan loi tir nhil twong hoic huyén phu béo. Dugc
phim nay c6 thé dugc v6 tring va/hodc chira ti dwoc, ching han nhu chét bao quan, chit
lam 6n dinh, chit 1am w6t hodc chit nhii hoa, promoto dung dich, mudi dé didu hoa ap
suét thAm thu va/hodc chit dém. Ngoai ra, chung ciing c6 thé chura cac chét co tac dung
tri bénh khéc. Cac dugc pham niy dwgce bao ché lan ot theo cic phuong phap tron,
nghién, hoic pha thong thuong, va chira khoing 0,1-75%, hodc chira khoang 1-50%,
thanh phéan hoat tinh.

Dugc phim phu hop dé ding qua da chira lugng c6 higu qua cia hop chét theo sang
ché vé6i chit mang phu hop. Cac chit mang phi hop dé van chuyén qua da bao gdm dung
moi dugc dung cé thé dugc hép thu dé hd trg van chuyén qua da cta vat chi. Vidu, thiét
bi qua da & dang bang chira thanh phin 16t, phan chira chira hop chét tity ¥ véi chat mang,
ty y thanh kiém soat tbc d6 dé van chuyén hop chat qua da cua vét cha & tbc do kiém
soat va dinh trude trong thoi gian kéo dai, va dung cu dé giit thiét bi niy véi da.

Duoc phém phu hop dé dung tai chd, vi du, cho da va mét, bao gém dung dich,
huyén phu, thudc m&, kem, gel chira nuge hodc ché phém c6 thé phun, vi duy, dé van
chuyén bang sol khi hodc twong tw. Hé van chuyén tai chd nay s& dic biét thich hop aé
dung cho da, vi dy, dé didu tri bénh ung thu da, vi du, dé sir dung du phong trong kem
chéng néng, thudc nude, thude xit va teong. Do d6, ching dic biét phu hop dé sur dung tai
chd, bao gdm m§ pham, ché phdm da biét rd trong linh vic nay. Chiing ¢ thé chira chat
hoa tan, chat 6n dinh, chét ting cudng vu truong, chét dém va chét bao quan.

Nhu duoc sir dung & day viée dung tai chd ciing c6 thé @& chi viéc hit hoic ding qua
dudng miii. Ching c¢6 thé duoc van chuyén thuén lgi & dang bot kho (riéng 1€, hoic hon
hop, vi du, hén hop kho véi lactoza, hodc hat thanh phﬁn tron, vi du, véi phospholipit) tur
may hit bdt khé hoac dang phun sol khi tir mét binh chira diéu ap, bom, binh phun, binh
xit hoac may phun, str dung hodc khong st dung chét day phu hop.
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Sang ché con dé xuét dugc phidm va dang bao ché khan chira hop chét theo sang ché
1am thanh phan hoat tinh, vi nuéc ¢6 thé tao diéu kién phan ra hop chét nhét dinh.

Duogc phim va dang bao ché khan theo séng ché dugc bao ché biang cach st dung
thanh phin chtra do 4m & muc thap hoic khan va diéu kién d6 4m & muc thép hodc hoi
nuée thip. Duoc phim khan c6 thé duge bio ché va bao quan sao cho trang thai khan ty
nhién ctia né duge duy tri. Theo d6, duge pham khan dugce déng goi bing cach sir dung
cac nguyén liéu di biét dé ngan sy phoi nhiém véi nuée sao cho ching co thé dugc chira
trong kit bao ché phi hop. Cac vi du vé bao géi phit hgp bao g6m, nhung khong gii han
&, 14 kim loai, nhya duge han kin, thiét bi chira lidu don vi (vi du, lo thudc), vi goi, va vi
xé.

Sang ché con @ xuit duge phdm va dang bao ché chira mot hodc nhidu chit giam
téc @6 ma theo d6 hop chét theo sang ché 1am thanh phan hoat tinh s& phan huy. Cac chat
nay, duogc dé cap dén & day 1a "chét 1am 6n dinh,” bao gém, nhung khong giéi han 6, chét
chéng oxy hoa ch'fmg han nhu axit ascorbic, chit dém pH, hodc chit dém mudi, v.v.

Hop chét ¢6 coéng thirc I & dang tur do hodc dang mudi duge dung, biéu hién cac dic
tinh duoc ly ¢6 gia tri, vi du, dic tinh diéu bién Smurf-1, vi du, nhur duge chi ra & cac thir
nghiém in vitro va in vivo nhu duge dé xuét trong phan tiép theo, va do d6 dugc chi dinh
dé tri bénh hodc dé sir dung 1am hoéa chét nghién ctru, vi du, lam cic hop chét cong cu.

Cac hop chét theo sang ché hodc mudi dugce dung ciia né hitu dung trong didu tri
nhidu chi dinh bénh bao gdm:

Tang huyét ap phéi, bao gdm Ting huyét 4p dong mach phéi (PAH)

Xo

Viém khép dang thap

Lam lanh xuong gay

Bénh ting nhidn ap

Gisin mao mach xuét huyét di truyén (HHT)

Bénh nudc tiéu cé protein

Lam lanh vét thwong

COPD

Hen suyén

-34-



25550

Tang huyét 4p dong mach phdi (PAH)

Tang huyét ap dong mach phéi ¢6 bénh ly hoc do nhidu nhan t8. Co mach, tai ciu
tric thanh mach phdi va huyét khéi gép phin vao sic can mach phdi ting trong PAH
(Humbert ef al, J. Am. Coll. Cardiol., 2004.). Cac hop chit theo sang ché dugc boc 16 &
day hitu dung trong didu tri PAH va céc tri¢u chimg cta né. Ting huyét 4p dong mach
phdi duoc hidu 1a bao gdm cac dang ting huyét 4p phdi sau: PAH tu phat (IPAH); PAH di
truyén (HPAH); PAH gy ra boi thudc hodc chét gy doc, PAH c6 lién quan dén cac tinh
trang khac (APAH), chéng han nhue PAH c6 lién quan dén cic bénh md lién két, PAH c6
lién quan dén nhiém HIV, PAH c6 lién quan dén tang huyét ap kich phat, PAH c6 lién
quan dén bénh tim bam sinh, PAH c6 lién quan dén bénh san mang, PAH c6 lién quan
dén thiéu méau tan huyét man tinh, hodc ting huyét p phdi dai ding & tré so sinh (Galié et
al, ERJ, 2009; Simonneau et al, JACC, 2009).

PAH ty phat ding dé chi PAH khong 16 nguyén nhan. PAH di truyén ding dé chi
PAH ma su truyén bénh di truyén dwgce nghi ngd hodic duge ghi chép l1a bao gébm PAH
chira dong bién & thu thé BMP, BMPR2 hoic PAH chira dot bién & ALK1 hodc endoglin
(c6 hodc khong c¢6 giin mach xuat huyét di truyén).

PAH lién quan dén thudc hodc doc t6 duge hiéu 1a bao gdm PAH lién quan dén
dung qua duong miéng aminorex, hgp chat fenfluramin (vi du, fenfluramin hoic
dexfenfluramin), ddu doc hai cu thé (vi du, du cai dau), pyrolizidin alkaloit (vi dy, tra
bui), monocrotalin,  amphetamin, L-tryptophan, = metamphetamin, cocain,
phenylpropanolamin, St John’s Wort, chét hoa tri liéu hoic SSRI’s.

PAH lién quan dén bénh mé lién két dugc hiéu 1 bao gdm PAH lién quan dén xo
cung hé théng, X0 phéi, viém da co, viém khdp dang thép, hdi chirng Sjogren hodc PAH
lién quan dén bénh luput ban d6 hé théng.

PAH lién quan dén bénh tim bdm sinh duogc hidu 13 bao gdm bénh nhan c¢6 éng dan
hé théng dén phéi, PAH lién quan dén hoi chiung Eisenmenger, vach that nho hodc khuyét
tat vach nhi hodic PAH lién quan dén phau thuat chinh tim.

PAH lién quan dén thiéu mau tan huyét man tinh duoc hiéu 1a bao gdm bénh nhan

thiéu mau sau sinh va di truyén man tinh bao gom bénh nhan mac bénh t¢ bao hinh liém,

-35-



25550

thiéu méau mién bién, bénh ting hong cau hinh cau di truyén, bénh hdng ciu ring cua va
bénh thiéu méu tan huyét vi mach.

Triéu chimg PAH bao gdm kho th, dau thit nguc, ngat va phit né (McLaughlin et
al., Circulation, 2006, 114:1417-1431). Hop chét theo sang ché dugc boc 16 & day hiru

dung trong diéu tri cac triéu chimg ctia PAH.

Tang huyét ap phdi (PH)

Tang huyét ap phdi (PH) dugc hiéu 1a lién quan dén cac tinh trang sau diy duoc
nhom lai theo phén loai 1am sang Dana Point (Simonneau, G et al. JACCC, 2009):

Nhém 1° - PH duge hiéu 13 1ién quan dén bénh nhan méc bénh tdc tinh mach phéi
(PVOD) va u mau mao mach phéi (PCH).

Nhém 2 — PH lién quan dén bénh tim trai bao gdm céc bénh nhan mac bénh van tim
hogc tAm that tréi chiu.

Nhoém 3 - PH 14 két qua cia bénh phdi va/hoic thiéu oxy. Bénh phdi gay ra PH duge
hiéu 12 bao gdm c4c bénh nhan mic xo phdi, khi thiing, xo phdi két hop vdi khi thiing,
gian phé quan, xo nang va bénh phdi tic ngh&n man tinh (COPD).

Nhém 4 - PH lién quan dén huyét khdi tic mach man tinh (CTEPH).

Nhém 5 - PH lién quan dén nguyén nhin gy bénh khéng rd rang hodc ¢6 nhidu
nguyén nhan. Cac bénh nhan PH dang nay dugc _hiéu 12 bao gdm bénh nhan thudc mot
trong sd cac nhém sau: 1) roi loan ting sinh tity xwong man tinh bao gdm da hong cau
nguyén phat, ting tiéu cdu nguyén phat hoic bach cdu myeloit man tinh; 2) Cac 1 loan
hé théng bao gdm bénh u hat, cac tinh trang gay ra sy pha hity 16p mao mach phdi ching
han nhu xo, chén ép tir bén ngoai 1én dong mach phdi 16n, bénh nhan mic hdi chimg mo
bao Langerhan & phéi, bénh u co tron mach bach huyét, u xo than kinh loai 1 va viém
mach lién quan dén khang thé khang bach cau da nhan trung tinh; 3) Céc 16i loan chuyén
héa bao gdm bénh du trit glycogen loai Ia, thiéu hut glucoza-6-phosphataza, bénh
Gaucher va cac bénh tuyén giap (suy tuyén giap va bénh cuong gidp trang); 4) Bao gom
c4c bénh nhan méc khdi u thAm nhidm vao lumen cia dong mach phdi, tic vi mach phdi
do tic nghén mach khdi u di can, xo trung that hodc bénh nhan méic bénh than giai doan

cudi tiép nhan chay than nhan tao thoi gian dai.
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Xo hoa

R&i loan qua trinh truyén tin hiéu TGFP/BMP dd dugc chimg minh 13 ¢6 vai tro
nguyén nhin gy xo héa & nhiu co quan khac nhau bao gdm thén, tim, phdi, da, tuyén
tuy va gan, ciing nhu gy xo cling hé thdng va cac bénh 1y lién quan (nhu dugc xem xét
boi Leask va Abraham, FASEB, 2004). Ngudi ta da ching minh ring BMP7 chéng lai sur
chuyén héa biéu mé-trung mé gy ra bai TGFP1 (EMT) (Zeisberg, M et al. Nat. Med,
2003) va cam ung colagen (Izumi, N et al. AJP. Lung, Cell, Mol., Physiol. 2005) 1a hai co
ché chinh trong su phat trién xo. Bing ching truc tiép vé vai tro ciia Smurf-1 trong bénh
1y xo héa d3 duoc chi ra trong cic mau chudt tic nghén niéu dao mdt bén (UUO) bi xo
héa 6ng than tién trién & than trong d6 mirc d6 Smurf-1 dugce ting cudng duge thé hién &
thén bi bénh li€n quan dén muc do co chit cuSmurf-1 bao vé, Smad7 giam (Fukasawa, H
et al. PNAS, 2004). Gan day, vai trd d6i voi Smurf-1 trong xo phdi da duoc goi y trong
dir liéu duoc tao ra tir cac t& bao biéu mé phdi xac dinh vai trd quan trong d6i v6i Smad7-
co chat Smurf-1 trong EMT gi6i han (Shukla, MA, ef al. Am. J. Resp. Cell. Mol. Biol.
2009). Céc hop chit theo sang ché duoc bc 16 & ddy 1a hitu dung trong diéu tri xo héa va
céc triéu ching ciia né. Xo héa duoc hiéu 13 bao gdm céc truong hop sau: bénh nhan mac
X0 phéi, X0 phéi tu phat, xo nang, X0 gan, X0 mang trong tim, Xo trung that, xo tay
nguyén phat, xo sau mang bung, xo khdi tién trién, xo hé théng do than, bénh Crohn, s¢o
161, nhdi mau co tim & ngudi cao tudi, xo cling bi (xo cling hé théng), xo khép hoidc viém

dinh bao khép vai.

Viém khép dang thap

Xytokin tién viém ching han nhw yéu t hoai tir khéi u alpha (TNFa) déng vai trd
chinh trong sy khoi phat va kéo dai céc tinh trang viém man tinh chang han nhu viém
khép dang thip (RA). Giam méat d6 xuong thudong lién quan dén RA va Smurf-1 da duge
chtng minh 13 déng vai trd chinh trong viéc gian tiép 1am lodng xwong do RA cam tmng.
Ngudi ta d3 ching minh ring TNFa kich hoat phan rd phan huay protein clia co chit
Smurf-1 Smadl va Runx2, ca hai co chét niy cin thiét cho hoat dong nguyén bao xwong
hinh thanh xuong. Bing ching truc tiép trong viée hd trg lién két nay da duogc chi ra &

chuét KO smurf-1, trong d6 TNFa khong anh hudng dén hoat tinh nguyén bao xuong tir
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chudét KO Smurf-1 nhung khong phai 1a nguyén bao xuong tir chudt kiéu dai twong tng
(Guo, R et al. JBC, 2008). Cac hop chét theo sang ché duoc boc 16 1a hiru dung trong diéu
tri viém khép dang thip céc triéu chimg cia n6. RA duoc hiéu 13 bao gdm céc bénh nhan
mic viém hoat dich thir phat va sung céac té bao hoat dich man tinh, du hoat dich va hinh
thanh mé soi trong khép. Ngoai ra, RA ciing bao gém cac bénh nhan méic RA do u hat
hoai tt, viém mach, bénh mu da hoai tir hdi chirng Sweet, héng ban nuat, viém md m& chia
tily, teo da ngén, ban d6 1ong ban tay hodic mon da lan téa. RA ciing lan rong dén cac co
quan khéc va & ddy s& bao gdm cac bénh nhin mic xo & phdi, thoai hoa dang tinh bt &
than, xo vita dong mach la két qua cia RA, bénh viém mang ngoai tim, viém mang trong
tim, suy thét trai, viém van tim va xo. RA ciing bao gdm nhitng bénh nhin méc tinh trang
v& mét gdm viém thuong cing mac va viém giac két mac kho, réi loan mau gdm thiéu
méu tan huyét ty mién 4m, gidm bach cdu va ting tiéu cdu, cac tinh trang vé than kinh
gdm bénh 1y than kinh ngoai bién, viém don day thin kinh da 6 va hoi chimg dng cb tay,

lodng xuong va u lympho.

Lam lanh xuong gay

Qua trinh BMP déng vai trd trong 1am lanh xwong gy va cac chit @c ché Smurf-1
lam ting qua trinh truyén tin hiéu BMP. Cac hop chat theo sang ché duge boc 16 1a hir
dung trong diu tri lam lanh xwong gdy. Lam lanh xuwong giy duoc hiéu 13 bao gom k¥
thuat phuc hdi giy xuong theo d6 thiét bi ciy ghép trong mang xwong chira cic 16 ma
nguyén bao xwong va mé lién két hd trg c6 thé di tra vao d6 dugc ciy ghép bang phau
thuat & vi tri gdy xuong. Viéc ding chét e ché Smurf-1 sau khi chén thiét bi cdy ghép
duoc md ta & trén c6 thé hd tro su twong hop thiét bi cy ghép va day nhanh phuc hoi
bing cach ting cuong ting sinh té bao gc trung mdé ma biét héa nguyén bao xwong

(Zhao, M et al. JBC, 2004).

Bénh ting nhén 4p
Ap luc ndi nhin ting (IOP: Intraocular pressure) 1a mét trong s6 yéu t6 nguy co
chinh d6i v&i bénh ting nhin ap géc md (POAG: Primary Open Angle Glaucoma) chinh.

IOP dugc duy tri & khoang ngoai (anterior chamber) boi dich thé chira nude duoc tao ra &
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thé mi va chay ra qua ving ludi soi md lién két. Su khang chay ra dich thé chira nudc gia
tang lién quan dén su tich liiy két tu chit nén ngoai bao (ECM) & ving luéi sgi mé lién
két quan sat dugc & cic bénh nhan mic bénh ting nhin ap. Bénh ly ECM ndy & cic bénh
nhan mic POAG gibéng nhu xo hoéa giy ra bdi cac protein TGFb trong nhiéu hé khong
nhan cu. Sy ting IOP gay ra béi TGFb2 dugc chimg minh & cic miu in vivo va ex vivo
tién lam sang. Theo nhiéu nghién ctru 14m sing quy mé nhéd, mirc do protein TGFb2 trong
dich thé chtra nuée ciing dugc bao cdo 1a ¢ mirc dd cao & cac bénh nhan POAG. Piéu
bién hoat tinh TGFb & c4c bénh nhan méic bénh ting nhin 4p cé kha ning giam IOP va
din dn liéu phép tri bénh bénh ting nhdn 4p mdi (Wordinger RJ JOURNAL OF
OCULAR PHARMACOLOGY and THERAPEUTICS Volume 30, Number 2, 2014). Xét
v& vai trd cia Smurfl trong diéu hoa truyén tin hiéu TGFb qua co chit BMP9 va SMAD
7 ctia né, cac hop chit theo sang ché (hoic mudi dugc dung ciia ching) durge md ta & day

hitu dung trong diéu tri bénh ting nhan ap.

Giéin mao mach xuat huyét di truyén (HHT)

Gidn mao mach xudt huyét di truyén (HHT: Hereditary Hemorrhagic
Telangiectasia), ciing dugc biét 13 Hoi chitng Osler-Weber-Rendu, 14 réi loan mach méau
di truyén 1am anh huong & ty 18 tir 1:5000 dén 1:40.000. Ngudi mic HHT c6 xu hudng
hinh thanh cdc mach méau ma thiéu cdc mao mach théng thuong gitta ddng mach va tinh
mach, khién mau dong mach véi ap suét cao chay truc tiép vao tinh mach, ma co thé 1am
v¥ va chay mau. Tri€u ching cua HHT co6 thé biéu hién tir nhe dén nang, voi 90-95%
bénh nhén bi chidy méau cam & ngudi trudng thanh, 90-95% phat trién thanh gidn mao
mach trén mit hodc tay & tudi trung nién, va 40% phat trién thanh di dang dong-tinh mach
phéi (AVM), ¢6 thé giy nguy co dang ké. AVM ciing c6 thé xay ra & ndo, gan va rudt,
vGi mirc do tac dong dén strc khoe khac nhau. HHT c6 thé duoc diéu tri, hau hét 13 bang
didu tri déng mau, thuyén tic, hodc phau thut cit bé mé bi anh hudng. Cac dot bién HHT
gdy don boi thiéu & truyén tin hidu BMP (Ricard et al. Blood, 2010) tao ra khuyét thiéu
trudng thanh mach va phan nhanh qua mirc mach mau ma 1a mét phan nguyén nhan, gép
phin vao viéc truyén tin hiéu BMP9 suy yéu (Choi, et al. PlosOne, 2013). Smurfl diéu
hoa giam truyén tin hiéu BMP (Murakami Exp. Biol. Res. 2010 va Cao, et al. Sci. Rep.
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2014) va dugc bao cao la duge biéu hién & céac té bao ndi méd (Crose,vet al. JBC, 2009 and
Human Protein Atlas va GeneCards) va do do, cac chét tc ché Smurfl c6 thé dung dé
phuc hdi truyén tin hiéu BMP va khic phuc sw bat thuong cta viéc hinh thinh mach. Vi
vdy, cac hop chét theo sang ché (hoic mudi dugc dung ctia chiing) duge mo ta & diy sé

hiru dung trong didu tri HHT.

Bénh nudc tiéu c6 protein

Luong protein bt thudng trong nudc tiéu 1a mét trong nhitng dau hiéu sém nhét cua
bénh than man tinh ma c6 thé gy ra tur tang huyét ap, bénh tiéu duong hodc cac bénh cod
lién quan dén viém nhiém than. Néu khong duogc diéu tri, bénh thin man tinh c6 thé dan
dén bénh than giai doan cudi hodc suy than. Smurfl tham gia vao nhiéu co ché lién quan
dén chirc ning cia than va bénh nudc tiéu cé protein. Ho gen twong ddng Ras co chat
Smurfl, thanh vién A (RhoA), déng vai trd quan trong trong diéu hoa di chuyén té bao c6
chan (podocyte) & than. Synaptopodin cho phép hinh thanh s¢i céng trong t€ bao c6 chan
& than bang cach chin kha ning ciia Smurfl gin vao va ubiquitin héa RhoA, do d6 thic
diy nhu dong té bao c¢6 chan va diéu bién dic tinh sang loc ctia thanh chén loc té bao ¢6
chan cua than (Asanuma, et al. Nat. Cell Biol. 2006). Ngoai ra, chit ddi van noi bao bién
nap yéu tb sinh truéng (TGF) B, Smad7 déng vai trd bdo vé chinh & than. Hoat tinh
Smurfl duge biéu hién 13 ubiquitin hoa va phan huy Smad7 din dén xo éng than va réi
loan chirc ning thin (Fukasawa, et al. PNAS 2004). Cac bao cdo nay cung chi ra rang
chit e ché Smurfl c6 kha ning di trii t& bao c6 chan va duy tri thanh chin loc té bio co
chin bén canh viéc chan lan truyén vige truyén tin hiéu tién xo hoéa dén than cudi cung la
cung cép loi ich tri bénh d6i v6i bénh nude tiéu ¢ protein. Theo d6, cac hop chét theo
sang ché (hoic mudi duge dung cta chiing) s& hitu dung trong diéu tri bénh nude tiéu co
protein. .

Lam lanh vét thuong

Céc vét thuong khong lanh duoc man tinh hiu hét 13 & nhimg nguoi trén 60 tudi din
dén mot lugng dau thé chét dang ké va duogc chia thanh ba nhém: viém loét tinh mach,
tiéu dudong va loét cac diém ty. Thoi gian hoat dong chinh x4c clia qué trinh truyén tin

hiéu yéu t6 sinh twdong bién nap (TGF) B va protein hinh thai xuong (BMP) la can thiét
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trong viéc 1am 1anh vét thuong thong thudng didu hoa qua trinh 1am lanh so bd chinh cia
di trG nguyén bao sgi va két tu chét nén ngoai bao, dong t€ bao viém nhap bao, sy hinh
thanh mach va tai tao biéu mo (Pakyari, M et al. Adv. Wound Care 2013). Su hoat héa
TGF B kéo dai c6 thé din dén viéc 1am lanh vét thuong bi tri hodn va viéc can thiép didu
tri vét throng khong lanh tao thanh bing khang thé khang-TGF B din dén viéc 1am lanh
dwoc cai thién va seo 161 giam (Lu et al. J. Am. Coll. Surg. 2005). Smurfl diéu hoa quy
md truyén tin hiéu TGF B va BMP (Murakami Exp. Biol. Res. 2010 va Cao, et al. Sci.
Rep. 2014, Wang et al. J. Cell. Mol. Med. 2012) va do d6, dugc du doan 1a chat rc ché
Smurfl s& chuén héa truyén tin hiéu TGF B qua mirc cho phéop 1am linh vét throng man
tinh. Theo d6, hop chat theo sang ché (hoic mudi duge dung cta ching) s& hitu dung

trong diéu tri vét thuong khong lanh man tinh va/hozc 1am lanh vét thuong thong thuong.

COPD va hen suyén

Bién d6i khi quan thé hién rd & nhitng bénh nhan mic bénh phdi tic nghén man tinh
(COPD) hoic hen suyén. Cac dic diém ndi bat ciia bién ddi khi quan & hen suyén 1a xo,
day 1én mang nén, sé lwong t& bao hinh dai ting va khdi lwong té bio co tron ting véi
phan Ung co ting dugc cho 1a gy ra boi sy viém nhiém man tinh ¢6 vai trd ddi véi siéu
dap tng khi quan va tic nghén khi quan d4o nguoc (Carroll et al. Am.Rev Resp. Dis.
1993, Metcalfe, et al. Physiol. Rev. 1997 va Roche, et al. Lancet 1989). Bién dbi phdi
COPD dic trung boi sy mat t6 chirc thé bao biéu mé & khi quan 16n c6 di san vdy, ting
sinh té bao hinh dai va ting tiét chit nhay, va bién d6i khi quan nho c6 mé rong co tron,
X0 va phéa hay phé nang trong su phat trién tran khi cudi cing dan dén sw han ché luu
lwong khi (De, Decramer, et al. Lancet, 2012, Pain et al. Eur. Respir. Rev. 2014 va
Chung, Proc. Am. Thorac. Soc. 2005). O c4 hai bénh, c¢6 bing ching vé sur truyén tin hiéu
BMP diéu hoa giam (Kariyawasam, et al. Am. J Resp. Crit. Care Med. 2008) va TGF f
ting (Mak. Et al. Respir. Med. 2009 va Chakir et al. J. All. Clin. Immunol. 2003) lién két
v6i co ché tién bién déi ching han nhu chuyén dbi nguyén bao sgi-trung mo (Araya, et al.
J. Clin. Invest. 2007), két tu chit nén ngoai bao (Baarsma, et al. Am. J. Physiol. Lung Cell
Mol. PHysiol. 2011) va viém nhiém (Chakir et al. J. All. Clin. Immunol. 2003). Céc chét

trc ché Smurfl c6 thé chuin héa hudng héa truyén tin hiéu TGF B & t& bao tién bién dbi
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quyét dinh ching han nhu co tron va nguyén bao soi va chin su tién trién viéc bién doi
tao thanh loi ich tri bénh d6i v&i bénh nhan COPD hodc hen suyén. Theo d6, cic hop chat
theo sang ché (hoic mudi duge dung ctia ching) sé 13 hitu dung trong viéc didu tri COPD
va/hoic hen suyén.

Do d6, nhu phuong an khéc, sang ché mé ta viée st dung hop chét c6 cong thire (I)
hoic mudi duge dung cta né trong liéu phap tri bénh. Theo phuong 4n khac, lidu phap tri
bénh dugc chon tir bénh ma c6 thé duge didu tri bé‘lng trc ché Smurf-1. Theo phuong 4n
khac, bénh duge chon tir danh sach duogc dé cap ¢ trén, thich hop 1a tang huyét ap phéi,
bao gdm ting huyét ap dong mach phdi (PAH), xo, viém khép dang thip, va lam lanh
xuong gdy; thich hop hon 14 ting huyét 4p dong mach phdi (PAH). Theo phuong 4n khéc
nira, sang ché mé ta viée st dung hop chét ¢6 cong thirc I hodic mudi duoc dung cia né,
trong didu tri bénh duoc chon tir bénh ting nhan 4p, gidn mao mach xuit huyét di truyén
(HHT), bénh nuéc tiéu co protein, 1am lanh vét thuong, COPD va hen suyén.

Do d6, nhu phuong 4n khac, sang ché dé xuat hop chat c6 cong thirc (I) hogc mubi
dugce dung cia né, dé sir dung trong liéu phép tri bénh. Theo phwong 4n khac, liéu phép
tri bénh duge chon tir bénh ma c6 thé duoc diéu tri béng cach tc ché Smurf-1. Theo
phuong an khac, bénh dugce chon tir danh sach dugc liét ké & trén, thich hop la ting huyét
ap phdi, bao gdm tang huyét 4p dong mach phdi (PAH), x0, viém khép dang thap, va lam
lanh xwong gy; thich hop hon 13 ting huyét 4p dong mach phéi (PAH). Theo phuong 4n
khéc, bénh duge chon tir bénh ting nhan 4p, giin mao mach xuét huyét di truyén (HHT),
bénh nudc tiéu co protein, 1am lanh vét thuong, COPD va hen suyén.

Theo phuong an khac, sang ché mé ta phuong phap diéu tri bénh ma duge diéu tri
bang cach we ché Smurf-1bao gdm dung hrgng c6 hiéu qua diéu tri bénh cta hop chit co
cong thirc (I) hodc mudi duoc dung ciia né. Theo phuong 4n khic, bénh dugc chon tir
danh séch dugc liét ké & trén, thich hop 1a ting huyét 4p phdi, bao gom ting huyét ap
dong mach phéi (PAH), x0, viém khép dang thép, va lam lanh xuong gay; thich hgp hon
13 tang huyét ap dong mach phdi (PAH).

Theo phwong 4n khéc, sang ché mé ta phwong phéap didu tri bénh thong qua e ché
Smurf-1, phwong phap nay bao gdm viée dung luong c6 hiéu qua ctia hop chét ¢ cong

thirc (I) hoac mudi duoc dung ctia nd, trong d6 bénh dugc chon tir bénh ting nhan 4ap,
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giin mao mach xuit huyét di truyén (HHT), bénh nudc tiéu cé protein, lam lanh vét
thuong, COPD va hen suyén.

Do d6, nhu phwong an khac, sang ché mé ta viée sir dung hop chét c6 cong thirc (I)
hodc mubi duoc dung cua né dé san xuét thudc chira bénh. Theo phuong an khac, thube
chita bénh dung cho diéu tri bénh ma dugce diéu tri bﬁng cach e ché Smurf-1. Theo
phuong 4n khéc, bénh duge chon tir danh sach duoc liét ké & trén, thich hop 14 ting huyét
ap phdi, bao gdm ting huyét 4p dong mach phdi (PAH), xo, viém khép dang thap, va lam
lanh xwong gdy; thich hop hon 13 ting huyét ap dong mach phdi (PAH).

Theo phwong an khac, thudc chita bénh dé diéu tri bénh dugc chon tir bénh ting
nhn 4p, giin mao mach xuit huyét di truyén (HHT), bénh nuéc tiéu c6 protein, lam lanh
vét thuong, COPD va hen suyén.

Theo mdt phuong 4n, sang ché d& xuit N-(2-xyclohexyl-1,5-dimetyl-3-oxo-2,3-dihydro-
1H-pyrazol-4-yl)-4-metyl-5-((2R,35)-3,5,5-trimetyl-1,4-dioxan-2-yl)isoxazol-3-
cacboxamit hodc mubi duge dung hoac déng tinh thé cta no dé sir dung trong diéu tri
tang huyét ap phdi, bao gdm ting huyét 4p dong mach phdi (PAH), xo, viém khép dang
thip, va 1am lanh xuong giy; thich hop hon 14 ting huyét 4p dong mach phdi (PAH).

Theo phwong an khac, sang ché dé xuit N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-
dihydro-1H-pyrazol-4-yl)-4-metyl-5-((2R,3S)-3,5,5-trimetyl-1,4-dioxan-2-yl)isoxazol-3-
cacboxamit hodc mudi duoc dung cua né dé sur dung trong diéu tri bénh tang nhan ap,
gidn mao mach Xuét huyét di truyén (HHT), bénh nudc tiéu co protein, lam lanh vét
thuong, COPD va hen suyén.

Theo phwong 4n khac, sang ché dé xuit N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-
dihydro-1H-pyrazol-4-yl1)-5-(5,5-dimetyl-1,3-dioxan-2-yl)-4-metylisoxazol-3-cacboxamit
hoic mudi duge dung hodc dong tinh thé cia n6 dé sir dung trong diéu tri ting huyét ap
phdi, bao gdm ting huyét ap dong mach phdi (PAH), xo, viém khép dang thap, va lam
lanh xwong gdy; thich hop hon 1 ting huyét 4p dong mach phéi (PAH).

Theo phwong an khac, sang ché dé xuit N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-
dihydro-1H-pyrazol-4-yl)-5-(5,5-dimetyl-1,3-dioxan-2-yl)-4-metylisoxazol-3-cacboxamit

hodac mudi dugc dung cia nd dé sir dung trong di€u tri bénh tdng nhan ap, gidn mao mach
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xudt huyét di truyén (HHT), bénh nudc tiéu c6 protein, lam lanh vét thuong, COPD va
hen suyén.

Theo phuong 4an khéc, sang ché dé xuit N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-
dihydro-1H-pyrazol-4-yl)-5-(4,4-dimetylxyclohex-1-en-1-yl)-4-metylisoxazol-3-
cacboxamit hodc mudi duge dung hoac d(‘A)ng tinh thé cua no dé st dung trong diéu tri

Ting huyét 4p phdi, bao gém ting huyét 4p dong mach phdi (PAH), xo, viém khép
dang thip, va 1am lanh xwong giy; thich hop hon 14 ting huyét 4p dong mach phdi (PAH).

Theo phuong an khac, sang ché @& xudt N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-
dihydro-1H-pyrazol-4-yl)-5-(4,4-dimetylxyclohex-1-en-1-yl)-4-metylisoxazol-3-
cacboxamit hoic mubi duoc dung cta né dé st dung trong diéu tri bénh ting nhin ap,
gidn mao mach xuét huyét di truyén (HHT), bénh nudc tiéu cd protein, 1am lanh vét
thwong, COPD va hen suyén.

Theo phuong 4n khac, sang ché d& xuit [N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-
dihydro-1H-pyrazol-4-yl)-4-metyl-5-(1-oxaspiro[4.5]dec-7-en-8-yl)isoxazol-3-
cacboxamit] hodc mubi duge dung hoac déng tinh thé coa né @ st dung trong diéu tri
tang huyét 4p phdi, bao gdm ting huyét 4p dong mach phdi (PAH), xo, viém khép dang
thép, va lam lanh xuong giy; thich hop hon 1a ting huyét 4p dong mach phdi (PAH).

Theo phuong an khac, sang ché d& xuit [N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-
dihydro-1H-pyrazol-4-yl)-4-metyl-5-(1-oxaspiro[4.5]dec-7-en-8-yl)isoxazol-3-
cacboxamit] hodc mudi duoc dung ciia né dé sir dung trong didu tri bénh ting nhan ap,
gidn mao mach xuét huyét di truyén (HHT), bénh nudc tiéu c6 protein, lam lanh vét
thwong, COPD va hen suyén.

Theo phuong 4an khéc, sang ché dé xudt N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-
dihydro-1H-pyrazol-4-yl)-4-metyl-5-(1,4-dioxaspiro[4.5]decan-8-yl)isoxazol-3-
cacboxamit hoic mudi dugc dung hoic ddng tinh thé cia n6 dé st dung trong diéu tri
tang huyét 4p phdi, bao gdm ting huyét 4p dong mach phdi (PAH), xo, viém khép dang
thap, va lam lanh xwong giy; thich hop hon 13 ting huyét 4p dong mach phdi (PAH).

Theo phuong an khéc, sang ché d& xuit N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-
dihydro-1H-pyrazol-4-yl)-4-metyl-5-(1,4-dioxaspiro[4.5]decan-8-yl)isoxazol-3-

cacboxamit hodc mudi dugc dung cia nd d€ st dung trong di€u tri bénh ting nhan 4ap,
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giﬁri mao mach xuét huyét di truyén (HHT), bénh nuéc tidu c6 protein, lam lanh vét
thuong, COPD va hen suyén.

Dugce phim hodc ché phdm két hop theo sang ché c6 thé & dang lidu don vi chira
khoang 1-1000mg (c4c) thanh phdn hoat tinh cho d6i tugng khoang 50-70kg, hoic
khoang 1-500mg hodc khoang 1-250mg hodc khoang 1-150mg hoac khoang 0,5-100mg,
hoic khoang 1-50mg thanh phdn hoat tinh. Dang bao ché c¢6 hidu qua diéu tri bénh cta
hop chét, duoc phém, hodc ché phém Két hop cia n6, phu thude vao loai déi tuong, trong
lvong co thé, tudi va tinh trang c4 nhan, r6i loan hodc bénh hodc mirc do nghi€ém trong
ctia n6 ma dang dwoc didu tri. Béc si, bac si 14m sang hodic bac si thi y ¢6 hiéu biét trung
binh trong linh vuc nay c6 thé d& dang x4c dinh lwong hiéu qua ctia mdi thanh phan hoat
tinh can thiét dé ngan ngua, diéu tri hodc e ché tién trinh cta réi loan hodc bénh.

Dic tinh cua dang bao ché néu trén ¢ thé chirng minh bing cac thir nghiém in vitro
va in vivo stt dung dong vat c6 via mot cach thuan lgi, vi dy, chudt nhét, chudt, ché, khi
hoic cac co quan duge phan 14p, cac mo va cac ché phdm ciia né. Céc hop chit theo sang
ché ¢6 thé duogc dung in vitro & dang dung dich, vi du, dung dich chira nudce, va in vivo
qua duong rudt, duong ngoai ti€u hoéa, duong tinh mach, thuan lgi 1a theo dudong tinh
mach, vi du, nhu huyén phu hoac dung dich chira nude. Dang bao ché in vitro ¢6 thé thay
dbi néng dd mol trong khoang tir 107 dén 107. Luogng c6 hi€u qua diu tri bénh in vivo cb
thé thay d6i phu thudc vao con duong ding, trong khoang 0,1-500mg/kg, hoic trong
khoang 1-100mg/kg.

Hoat tinh ctia hop chét theo sang ché c6 thé duge danh gia bing cac phuong phap in

vitro & in vivo sau.

Thr nghi€ém dugce hoc

Céc hop chit theo sang ché va mubi duoc dung cia chiing, sau ddy goi cach khac 1a
"cac chét theo sang ché", hitu dung 1am dugc phdm. Cu thé 13, hop chét 1a cc chit &rc ché
Smurf-1 chon loc, va ¢ thé duge khao nghiém theo cac thir nghiém sau day.Dé xac dinh
tinh chon loc HECT E3 ligaza ctia hop chét nay, sir dung bang gdm cac thir nghiém
ubiquitinyl héa ty dong HECT ligaza E3 hoéa sinh (Smurf-1, Smurf-2, WWP1, WWP2,
ITCH, Nedd4, Nedd4L va E6AP). Cong hop ubiquitin v6i co chat protein 1a quy trinh
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nhidu bude. O bude ddi hoi ATP ban dau, lién két thioeste dwoc hinh thanh giita diu
cacboxyl cta ubiquitin va gdc xystein bén trong ciia enzym hoat héa ubiquitin (E1). Sau
d6 ubiquitin d3 dwgc hoat héa dwoc chuyén vao gbc xystein cu thé ciia enzym lién hop
ubiquitin (E2). Cac E2 cho HECT ligaza E3 (E3) ubiquitin tir 6 né dwgc bién nap vao co
chit protein. Cac HECT ligaza E3 c6 thé tu dong ubiquitinyl héa. Pidu nay dugc phét
hién trong thir nghiém truyén ning lwong cong huéng huynh quang phan gidi thoi gian
(TR-FRET: Time-Resolved Fluorescence Resonance Energy Transfer) dugc st dung
trong bang thtr nghiém nay. Hn hop phan ting chira E1, E2, E3 danh déu, ubiquitin lién
hop biotin, hop chit va ATP trong chit dém phit hop va U trong 45 phut dé ubiquitinyl
hoéa tu dong ligaza E3. P& do mirc d6 ligaza E3 dwogc ubiquitinyl héa bang TR-FRET,
chét cho huynh quang Europi cryptat (Eu3+cryptat), duge lién hop véi streptavidin tiép
theo gén két v6i ubiquitin duge biotinyl héa, va alophycoxyanin XL665 bién dbi (chat
nhan huynh quang so cdp HTRF®) dwoc gin v6i khang thé gin nhan cu thé (HA, His
hodc GST), nhan biét protein dung hop ligaza E3 twong tmg, dugc thém vao sau khi hoan
thanh phéan tng. Khi hai nhém huynh quang nay dwoc ndi lai véi nhau bang twong tac
sinh hoc phén t (trong trudong hop nay, ubiquitinyl hoéa ligaza E3), mot phan ning lrgng
dat duoc boi Cryptat trong sudt qua trinh kich thich dugc gidi phéng qua phéit xa huynh
quang & 620nm, trong khi nang lugng con lai duoc chuyén vao XL665. Sau d6 ning
lrong nay dugc giai phong boi XL665 nhu huynh quang ddc hiéu & 665nm. Anh sang &
665nm dugce phat xa chi qua FRET bang Europi. Béi vi Europi Cryptat c¢6 trong thir
nghiém, anh sang & 620nm dugc phat hién tham chi khi trong tac sinh hoc phan tir khong
mang XL665 trong pham vi gan.Ubiquitinyl héa tw dong Smurf-1 & té bao dan dén phan
giai proteasom ciia Smurf-1. Do d6, trc ché mién xic tac Smurf-1 bai bd ubiquitinyl hoa
tu dong va phan giai Smurf-1, dan dén tich liiy protein Smurf-1 dugc trc ché trong té
bao.Hoat tinh té bao cia hop chit & mién HECT Smurf-1 duwoc thir nghiém béng cach do
tich lity protein Smurf-1 trong céc t& bao HEK293 biéu hién 6n dinh Smurf-1 duoc gin
nhan ProLabel trong su kiém soat ctia promoto cim tng tetraxyclin, st dung kit do
DiscoverX PathHunter ProLabel. K§¥ thuit nay do luwong Smurf-1 duoc gén nhén
ProLabeltrong cac thir nghiém bd tro enzyme cua dich thiy phan té bao. Theo phuong

phéap nay, manh bd trg 4kDa nhd cua beta-galactosidaza, dwgc goi 1a ProLabel, duoc biéu
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hién 13 dung hop déu N v&i Smurf-1 ciia ngudi. Nhan nay 1 thé cho enzym (ED: Enzyme
Donor) va cho phép phat hién cac mirc d protein dich sau khi bd trg phan 16n beta-
galactosidaza, EA duoc dit cho thé nhin enzym, dé tao thanh beta-galactosidaza c6 chirc
ning. EA dwoc thém ngoai sinh vao dich thuy phén t& bao. Hoat tinh enzym duoc do bing
cach st dung co chit héa phat quang va ty 18 thuan véi lugng enzym duge tai hoan
nguyén va do d6 ty 16 thuan v6i ndng do Smurf-1.

Céc hop chét thir nghiém va tham chiéu dugc didu ché & ndng d6 180x [cudi] trong
DMSO 90%, va pha loang 1:3 trong DMSO 90%.

Dbi vai bang thir nghiém hoa sinh, chuyén 50nl hop chit thir nghiém, hop chét tham
chiéu va chit dém/dbi chimg DMSO vao giéng twong tig cta dia tring GREINER
"SMALL VOLUME" PS 384 giéng. Bang thir nghiém duoc tién hanh & nhiét &6 phong &
may xir Iy chat long Biomek FX. Thém 4,5ul/giéng dung dich ligaza E3 vao dia thi
nghiém chira 50nl hop chit hoic dung dich dbi chimg trong DMSO 90%, sau d6 thém
4,5ul hén hop E1/E2/Ub duge 1 trude hodc ubiquitin dwoc pha lodng trude (d6i ching
LOW). Lic manh céc dia sau khi thém. Trong thir nghiém nay, ndng d6 hop chét trong
khoéang tir 3nM dén 10uM trong dudng cong dap tng lidu 8 diém.

Sau khi @ 45 phut, dirng phan tng ubiquitinyl héa bang cach thém 4,5ul NEM 2mM,
sau d6 thém truc tiép 4,5ul dung dich do gém khang thé danh ddu XL665 va europi duge
gfn streptavidin @& thu dwoc tdng thé tich 1a 18ul. Sau khi & 45 phit trong béng tdi,
chuyén cac dia vao may doc huynh quang Pherastar dé do tin hiéu TR-FRET.

Déi véi thir nghiém té bao, 250nl hop chit thir nghiém, hop chét tham chiéu va chat
dém/dbi chitmg DMSO sau d6 dugc chuyén vao giéng trong tmg cua dia nudi cdy md
GREINER PS, CELLSTAR, uClear tring 384 giéng 120ul v tring. D& phan phdi dung
dich hop chit ddng déu trong mdi trudng trude khi thém té bio, thém 10ul méi trudng
nudi cdy té bao vao mdi giéng cia dia chira hop chit st dung méy phén phdi
MULTIDROP 384 va lic manh. Céc t& bao dugc tich ra khoi binh phan tmg sau khi t
nhanh bang trypsin-EDTA, dém va pha lodng dén nong do 1,5x10° t& bao/ml trong méi
truong nudi cdy. Su bidu hién Smurf-1 dwoc cam Gng bing cach thém doxyxylin dén
ndng d6 cudi cung 13 0,2ug/ml. Thém 10ul huyén phu t& bao vao mdi giéng cua dia chira

hop chit bing cach sir dung may phan phdéi MULTIDROP 384. U cac dia nay qua dém &

-47-



25550

37°C, 5%CO,. Trong thir nghiém nay, ndng do hop chét trong khoang tir 6,75nM dén
22,5uM trong dudng cong dap Gng liéu 8 diém.

Sau khi 4 qua dém vd&i cac hop chét, néng d6 Smurf-1 duoc xac dinh béng cach st
dung kit do PathHunter Prolabel tir DiscoverX. Dau tién, thém 10ul dung dich gbec do
lysis/CL béng tay sir dung pipet da kénh, sau d6 thém 5ul chit nhan enzym EA. Tron cic
dia bang may lic dia va 0 trong 2-3 gid & nhiét do phong trude khi do tin hi¢u héa phat
quang bang may doc dia PherStar.

Céc hop chét theo cac vi du dudi ddy, c6 gia tri ICso Smurf-1 trong cac phép do dit

liéu dugc mo ta & trén nhu duoc thé hién trong bang A.

Bang A
Vidu Smurf-1/IC50 nM
1 2,8
1.1 2,1
1.2 14
1.3 1,8
1.4 3,2
1.5 6,0
1.6 8,0
1.7 33
2 2,5
2.1 64
2.2 0,9
3 6,0
4 100
5 310
6 5.7
6.1 23
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7 19

8 46

9 58

10 50

11 420
12 100
13 640
13a 290
13b 730
14 2500
15a 290
15b 630
16 37

17 980
18 91

19 1800
20 | 180
21.1 630
21.2 490
22 570
22a 420
22b 5100
22¢ 1,4
23 160
24 340
24a 350
24b 250
25a 160
25b 75
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25¢ 840
25d 74
26 580

C6 thé dung hop chét theo sang ché déng thoi vai, hodc trude, hoac sau, mdt hoac
nhiu chét tri bénh khac. Hop chit theo sang ché c6 thé duoc dung riéng, bing dudng
ding giéng hodc khac nhau. Chét tri bénh 13, vi du, hop chit héa hoc, peptit, khang thé,
manh khang thé hodc axit nucleic, ma c6 hoat tinh tri bénh hozc ting cuong hoat tinh tri
bénh khi cho bénh nhan ding két hop véi hop chét theo sang ché.

Theo mét phuong 4n, sang ché d& xudt san pham chira hop chét c6 cong thirc (I)
hodc mubi duge dung ciia nd va it nhét mot chét tri bénh 1am ché phém Kkét hop dé s
dung ddng thoi, riéng biét hoic l4n luot trong lidu phap tri bénh. Theo mot phurong 4n,
diéu tri bénh 1a didu tri bénh hodc tinh trang giy ra boi Smurf-1. CAc san phim duge d&
xuit 1am ché phim két hop bao gdm ché phdm chira hop chit c6 cong thirc (I) va (cac)
chét tri bénh khac trong cung duoc phdm, hodc hop chit ¢ cong thire (I) va (cac) chét tri
bénh khac ¢ dang riéng biét, vi du ¢ dang kit.

Theo mét phuong 4n, sang ché dé xuit duge phdm chira hop chit c6 cong thire (I)
hoiic mudi dugc dung ctia né va (cac) chét tri bénh khéc. Ty y, dwoc phdm c6 thé chia
chit mang dugc dung, nhu duge mb ta & trén.

Theo mét phuong 4n, sang ché d& xuét kit bao gdm hai hoidc nhiéu dwgc pham riéng
biét, it nhat 12 mot trong s6 ching chira hop chét c6 cong thirc (I) hoic mudi duge dung
ctia n6. Theo mdt phuong 4n, kit chira thiét bi d& chira riéng cic dugc pham nay, chang
han nhu dung cu chira, binh phan chia, hodc géi kim loai phan chia. Vi du vé kit nay la
261 vi, thong thudng 13 dugce sir dung dé déng géi vién nén, vién nang va twong ty.

Kit theo sang ché ¢6 thé duge sir dung dé ding nhiéu dang bao ché khac nhau, vi dy,
qua duong miéng hodc ngoai duong ti€u hoa, dé dung dugc phdm riéng biét & cac khoang
dang bao ché khéc nhau, hodc dé chuin d6 dugc phém riéng biét véi duge phém khac. Dé
hd tro viéc tudn thi, thong thuong kit theo sang ché bao gdm cac huéng dan st dung.

Liéu phap két hop theo sang ché, hop chét theo sing ché va chét tri bénh khac c6 thé

duoc diéu ché va/hodc bao ché boi nha san xuat giong hodc khac nhau. Ngoai ra, hgp chat
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theo sang ché va chit tri bénh khéc c6 thé duogc dua vao cing liéu phap két hop: (i) trude
khi phat hanh san pham két hop dén cac bac si (vi du trong trudng hop kit chira hop chét
theo sang ché va chit tri lidu khac); (i) boi chinh cac bac si (hodic dudi su huéng din cia
béc s7) ngay trude khi ding; (iii) & chinh bénh nhén, vi du trong sudt qua trinh ding lién
tuc hop chét theo sang ché va chét tri bénh khac.

Theo @6, sang ché md ta viéc sir dung hop chit co cong thirc (I) hodc mubi duoc
dung ctia né dé diéu tri bénh hoic tinh trang gy ra béi Smurf-1, trong dé duoc phdm
dugc bao ché dé dung véi ch4 tri bénh khac. Sang ché cling dé xuit viée st dung chét tri
bénh khac dé diéu tri bénh hoic tinh trang gay ra bdi Smurf-1, trong d6 dugc phém duogc
dung v&i hop chét ¢6 cong thie (I) hodic mudi duge dung ctia né.

Sang ché ciing dé xuat hop chét c6 cong thire (I) hodic mudi dwge dung cia né dé sir
dung trong phwong phéap diéu tri bénh hoic trinh trang gy ra boi Smurf-1, trong d6 hop
chét ¢6 cong thirc (I) hodc mudi duoc dung cia n6é duge didu ché dé dung véi chét tri
bénh khéc. Sang ché ciing d& xuét chit tri bénh khac dé sir dung trong phuong phap didu
tri bénh hodc tinh trang gay ra bdi Smurf-1, trong chét tri bénh khac duoc diéu ché dé
ding v6i hop chit ¢6 cong thire (I) hoic mubi duge dung cia nd. Sang ché ciing dé xut
hop chét ¢ cong thirc (I) d st dung trong phuong phap didu tri bénh hoic tinh trang giy
ra boi Smurf-1, trong d6 hop chit c6 cong thirc (I) hodc mudi duge dung ciia nd duge
ding v&i chat tri bénh khac. Sang ché ciing d& xuit chét tri bénh khac dé st dung trong
phwong phéap diéu tri bénh hodc tinh trang gy ra boi Smurf-1, trong d6 chét tri bénh khac
dugc dung va6i hop chét ¢6 cong thirc (I) hoac mubi duge dung cua no. |

Sang ché cling mé ta viée sir dung hop chit ¢6 cong thire (I) hoic mudi duoc dung
ctia n6 dé diéu tri bénh hodc tinh trang gay ra bdi Smurf-1, trong dé6 bénh nhan da duogc
diéu tri trude @6 (vi du, trong 24 gid) bang chit tri bénh khac. Sang ché ciing d& xuét viée
st dung chét tri bénh khac dé diéu tri bénh hodc tinh trang gay ra boi Smurf-1, trong d6
bénh nhan dugce didu tri trude d6 (vi dy, trong 24 gid) bing hop chéit ¢ cong thie (I)
hodc mudi dugc dung cta nd.

Vi du thwe hién sang ché
Céc vi du sau nhim d& minh hoa cho sang ché va khong c¢6 y dinh 1am gi6i han sang

ché. Nhiét d6 dugc dung 1a d6 C (d6 bach phan). Néu khéng dugc quy dinh khac, tat ca
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qua trinh bay hoi duoc tién hanh trong ap suét giam, thong thudng 1a khoéng 15mm Hg
va 100mm Hg (= 20-133mbar). Ciu triic ctia san phidm cudi ciing, chét trung gian va
nguyén lidu khoi ddu duge x4c nhan biang cic phuong phép phan tich chuén, vi du, vi
phan tich va dac diém quang phé, vi du, MS, IR, NMR. Cac ky hi¢u viét tit duoc st dung
1a cac tir thong dung trong linh vuec.

Tat ca nguyén liéu khoi dAu, chat cin ban, chit phan tng, axit, bazo, chét khir nuéc,
dung moéi, va chét xic tac duoc ding dé tong hop cac hop chit theo sang ché sin c6 trén
thi truong hodc ¢6 thé dwoc didu ché bing cac phwong phap téng hop hitu co din biét véi
ngudi c6 hiéu biét trung binh trong linh v nay. Ngoai ra, cac hgp chét theo sang ché ¢6
thé dugc didu ché bang cac phwong phap tdng hop hiru co di biét v6i ngudi c6 hidu biét
trung binh trong linh vuc ndy nhu duge thé hién trong phin vi du sau day.

Céc diéu kién chung:

Khéi phd thu duge trén hé théng LC-MS, SFC-MS, hosc GC-MS bang céach sir dung
cac phuong phap ion hoa tac dong phun dién, hoa hoc va dién tir tir mot loat cac thiét bi
theo cu hinh sau: hé théng Agilent 1100 HPLC véi khdi phd Agilent 6110 [M+H]+ dung
dé chi ion phén tir durgc proton hoa cia loai héa hoc.

Phé NMR dugc chay trén Bruker AVANCE 400MHz hoic khdi phd 500MHz NMR
bing céch st dung ICON-NMR, theo su didu khién ciia chwong trinh TopSpin. Khéi phd
duoc do & 298K, néu khong c6 quy dinh khéc, va dugc tham chiéu twong ung vé&i cong

huong dung maéi.

Thiét bi do

Phuong phap MS: St dung hé Agilent 1100 HPLC véi khdi phd Agilent 6110
LowpH_v002

Cot: Phenomenex Gemini C18 50x4,6mm, 3,0pm

Nhiét do cot: 50°C

Dung moi rira giai: A: H,O, B: metanol, c4 hai chita TFA 0,1%

Téc @6 dong: 1,0ml/min

Gradien:5% dén 95% B trong 2,0 min, 0,2 min 95% B

-52-



5%B

5%B

25550

2minL.C v003

Cot: Waters BEH C18 50x2,1 mm, 1,7pm

Nhiét do cot: 50°C

Dung méi rira giai: A: H,O, B: axeonitril, c4 hai chira TFA 0,1%
Téc d6 dong: 0,8ml/min

Gradien:0,20 min 5% B; 5% dén 95% B trong 1,30min, 0,25min 95% B

8minLowpHvO01:

Cot: Waters Acquity CSH 1,7um, 2.1 x 100mm

Nhiét do: 50°C

Pha dong: A: Nudc + Axit formic 0,1%  B: Axeonitril +Axit formic 0,1%

Téc d6 dong: 0,7mL/min

Gradien: 0,0min 2%B, 0,3-6,5min 2-98%B, 6,5-7,5min 98%B, 7,5-8,0min 5-98%B

2minLowpH:

Cot: Waters Acquity CSH 1,7um, 2,1 x 50mm

Nhiét do: 50°C

Pha ddng: A: Nudc +Axit formic 0,1%  B: Axeonitril +Axit formic 0,1%

Téc @6 dong: 1,0mL/min |

Gradien: 0,0min 5%B, 0,2-1.3min 5-98%B, 1.3-1,55min 98%B, 1,55-1,6min 98-

2minLowpHvO01:

Cot: Waters Acquity CSH 1,7pm, 2,1 x 50mm

Nhiét do: 50°C

Pha dong: A: Nudc +Axit formic 0,1%  B: Axeonitril +Axit formic 0,1%

Tbc d6 dong: 1,0mL/min

Gradien: 0,0min 5%B, 0,2-1,55min 5-98%B, 1,55-1,75min 98%B, 1,75-1,8min 98-

2minLowpHvO03:
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Cot: Waters Acquity CSH 1,7pm, 2,1 x 50mm

Nhiét do: 50°C

Pha dong: A: Nudc +Axit formic 0,1%  B: Axeonitril +Axit formic 0,1%

Téc d6 dong: 1,0mL/min

Gradien: 0,0min 5%B, 0,2-1,8min 5-98%B, 1,8-2,1min 98%B, 2,1-2,3min 98%B

2minHighpHv03:

Cot: Waters Acquity CSH 1,7um, 2,1 x 50mm

Nhiét do: 50°C

Pha dong: A: Nudc + 0,1% Ammonia B: Axeonitril +0,1% Ammonia

Téc dd dong: 1,0mL/min

Gradien: 0,0min 5%B, 0,2-1,8min 5-98%B, 1,8-2,1min 98%B, 2,1-2,3min 98-5%B

10minLowpHvO01:
Cot: Waters Acquity CSH 1,7um, 2,1 x 100mm
Nhiét do: 50°C
Pha dong: A: Nudc + Axit formic 0,1%
B: Axeonitril +Axit formic 0,1%
Tbc dd dong: 0,7mL/min |
Gradien: 0,0min 2%B, 0,5-8,0min 2-98%B, 8,0-9,0min 98%B, 9,0-9,1min 98-2%B

LCMS (SRPD)

Cot: Acquity HSS T3 2.1 x 50mm, 1,8 micron

Nhiét do cot: 60°C

Dung moi rira giai: A: H20 (axit formic 0,05%, amoni axetat 3,75mM)
B: axeonitril (axit formic 0,05%)

Tbc @6 dong: 1,0mL/min

Gradien: 5% dén 98% trong 1,4min

Ky hiéu viét tit:
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aq chira nudce

br rong

d dinh d6i

dd dinh d6i kép

DBU 1,8-diazabixycloundec-7-en

DCM diclometan

DIBAL-H diisobutylaluminium hydrit

DIPEA dietylisopropylamin

DME dimetoxyetan

DMF N,N-dimetylformamit

DMSO dimetylsulfoxit

°C ' do C

EDCI 1-etyl-3-(3-dimetylaminopropyl)cacbodiimit

Et,O dietylete

EtOAc etyl axetat

EtOH etanol

Et;:N trietylamin

HATU (1-[bis(dimetylamino)metylen]-1H-1,2,3-triazolo[4,5-
b]pyridinium 3-oxit hexaflophosphat

HCI axit clohydric

hr (s) gio

H,SO, axit sulfuric

K,CO; Kali cacbonat

KHMDS Kali bis(trimetylsilyl)amit

KOAc kali axetat

LCMS sic ky 16ng va khéi phd

LDA littum diisopropylamit

M phan tir

MgSO, magie sulfat

MeCN axeonitril
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MeOH metanol

MS khéi phd

Mult(s) dinh da

mg miligam

min phut

ml mililit

mmol milimol

m/z ty 1& khdi lwong trén dién tich

NaBH, natri borohydrit

NaH natri hydrit

NaHCO; natri hydro cacbonat

NaOH natri hydroxit

Na,SO, natri sulfat’

n-BuLi butyllitium

NH,Cl amoni clorua

NMP N-metylpyrolidon

NMR cong huong tir hat nhan

PdCl,(PPh;), Paladi(bis triphenylphosphin) diclorua

PdCly(dppf) 1,1’-bis(diphenylphosphino)feroxen-paladi(Il)diclorua

PdCly(dppf)-CH,Cl, phtc 1,1°-

bis(diphenylphosphino)feroxen-paladi(Il)diclorua diclometan

Pd(Ph;P), Tetrakis(triphenylphosphin)paladi(0)

ppm mot phan tridu

pTsOH axit  p-toluensulfonic

q dinh tu

rac raxemic

Rt thoi gian lvu

s dinh don

¢ dinh ba

TBAI tetrabutylamoni iodua
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TBAF tetrabutylamoni florua
TBME metyl tert-butyl ete
TFA axit trifloaxetic

THF tetrahydrofuran
TMSCI trimetylsilyl clorua
TMSOTT trimetylsilyl triflat
uv tia cuc tim

Dbiéu ché cac hop chat cudi cung

Vidul:
[N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-5-(4-

isopropylxyclohex-1-en-1-yl)-4-metylisoxazol-3-cacboxamit]

Budce 1: [4-isopropylxyclohex-1-en-1-yl triflometansulfonat]

Xt ly dung dich chira 4-isopropylxyclohexanon (1g, 7,13mmol) trong THF khan
(3mL) trong nito va duoc 1am lanh dén -70°C bing cach thém timg giot LDA 2M (trong
THF/heptan/etylbenzen) (4,28mL, 8,56mmol). Sau khi viéc thém hoan thanh, khuéy hén
hop & -70°C trong 1,5 gio. Thém dung dich 1,1,1-triflo-N-(pyridin-2-yl)-N-((triflometyl)
sulfonyl)metansulfonamit (2,81g, 7,84mmol) trong THF khan (2mL) vio hén hgp. Duy tri
phan tng & -70°C, khudy trong 3 gi va lam ngimg tir tir bang nudc va dé nguyén qua
dém. Chiét hdn hop tao thanh bing dietyl ete va rira dich chiét hitu co gom dugc bang
NaOH 10% (aq), 1am khan qua MgSO, va loc. Loai bé dung méi trong ap suit giam dé
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thu duoc nguyén lidu thd. Nguyén liéu thé duge hip thu vao silic oxit va tinh ché bing
sic ky rira giai bang iso-hexan 100% thu dwgc hop chit tiéu dé;

'H NMR (400MHz, CDCl;) § 5,76 (1H, t), 2,45-2,30 (2H, mults), 2,22 (1H, br d),
1,99-1,90 (2H,mults), 1,61-1,52 (1H, mult), 1,48-1,36 (2H, mults), 0,93 (6H, dd).

Budce 2: [2-(4-isopropylxyclohex-1-en-1-yl)-4.4,5,5-tetrametyl-1,3,2-dioxaborolan]

Xt Iy dung dich da khudy [4-isopropylxyclohex-1-en-1-yl triflometansulfonat]
(1,75g, 6.43mmol) trong dioxan (30mL) bang bispinacolatodiboron (1,714g, 6,75mmol),
kali axetat (1,892g, 19,28mmol) va san phdm cong PdCL(dppf).CH,CL (0,157g,
0,193mmol) va khudy hdn hop & 80°C trong 6 gid. Pha lodng hdn hop tao thanh bing
EtOAc va rira béng nude. Lam khan 16p hitu co qua MgSOy,, loc va cd dédc trong ap suat
giam dé thu duoc nguyén lidu thé. Nguyén lidu thd duoc hip thu vao silic oxit va tinh ché

bang séc ky rira giai bing 0-30% EtOAc trong iso-hexan thu dwgc hop chit tiéu dé.

Budce 3: [Etyl 5-(4-isopropylxyclohex-1-en-1-yl)-4-metylisoxazol-3-cacboxylat]

Thém  [2-(4-isopropylxyclohex-1-en-1-yl)-4,4,5,5-tetrametyl-1,3,2-dioxaborolan]
(282mg, 1,127mmol), etyl 5-bromo-4-metylisoxazol-3-cacboxylat (Chit trung gian A)
(264mg, 1,127mmol), PdCl,(dppf) (82mg, 0,113mmol), kali cacbonat (467mg,
3,38mmol), MeCN (2mL) va nué (0,667mL) vao lo vi song 2-5SmL. Suc khi nitor Vao
trong lo, ddy nip va dit trong 10 vi séng & 80°C trong 1 gid. Pha lodng hdn hop tao thanh
bﬁng EtOAc va tach nudce va cac 16p. Lam khan phén hitu co MgSOy, loc va c¢6 dac trong
ap sudt giam @& thu duoc dau mau nau, thd. Nguyén liéu thé duoc hap thu vio silic oxit
va tinh ché bang sic ky rira giai bang 0-10% EtOAc trong iso-hexan thu dwoc hop chit
tiéu de;

LC-MS: Rt = 1,73min; MS m/z [M+H]+ 278.5; phuong phap 2minLowpHv03

Budc 4: [axit 5-(4-isopropylxyclohex-1-en-1-yl)-4-metylisoxazol-3-cacboxylic]

Thém natri hydroxit (aq) 2M (0,166mL, 0,332mmol) vao dung dich [etyl 5-(4-
isopropylxyclohex-1-en-1-yl)-4-metylisoxazol-3-cacboxylat] (92mg, 0,332mmol) trong
THF (5mL) va MeOH (3mL) va khudy hdn hop & nhiét @6 phong trong 2 gid. C6 dic hdn
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hop tao thanh trong 4p sudt giam va pha loing bing nuéc. Rira 16p chira nudc bing
EtOAc, axit hoa bang HCI 2M (aq) va chiét bing EtOAc. Lam c6 dich chiét hiru co qua
MgSO,, loc va cd dac trong ap suét giam dé thu duoc hop chét tidu d;

LC-MS: Rt = 1,70 min; MS m/z [M+H]+ 250,2; phuong phép 2minLowpHv03

Buée 5: [N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-yl)-5-(4-
isopropylxyclohex-1-en-1 -yl)-4-metyliSOXazol-3 -cacboxamit]

Thém DMF (0,026mL, 0,337mmol) vao dung dich [axit 5-(4-isopropylxyclohex-1-
en-1-yl)-4-metylisoxazol-3-cacboxylic] (42mg, 0,168mmol) trong DCM khé (3mL) trong
nito, sau d6 thém oxalyl clorua (0,016mL, 0,185mmol) va khudy hdn hop & nhiét do
phong trong 30min. Sau d6 thém trietylamin (0,070mL, 0,505mmol) vao 4-amino-2-
xyclohexyl-1,5-dimetyl-1H-pyrazol-3(2H)-on (Chét trung gian D) (38,8mg, 0,185mmol)
va khudy hdn hop trong 30 min. Thém nudc va ma khudy manh hdn hop truée khi dua
qua hop tach pha. Thu va c6 dic dung mdi rira giai hitu co trong ap suat giam dé thu dugc
diu mau cam. Hoa tan nguyén liéu thé trong DMSO (0,9mL) va tinh ché bang cach st
dung sic ky pha dao tu dong héa khdi phd truc tiép trong 9,5 phut Gradien ctia MeCN 50-
98% trong nudc (axit formic 0,1%). C6 dic phin san phim trong ap suit giam. Xir ly
dung dich con lai bang dung dich chira nu6c bio hoa chira natri hydro cacbonat va chiét
bang DCM, dua dich chiét hitu co qua hop tach pha. Loai bé dung méi trong dong khi va
1am kho trong 4p suit giam dé thu dwoc hop chit tiéu dé;

LC-MS: Rt =4,98min; MS m/z [M+H]+ 441.4; phuong phép 8minLowpHv01

"H NMR (400MHz, CDCl;) & 8,04 (1H, br s), 6,33 (1H, s), 4,06 (1H, tt), 3,26 (3H,
s), 2,62 (1H, br d), 2,48-2,35 (2H, mults), 2,31 (3H, s), 2,22 (3H, s), 2,05-1,86 (8H,mults),
1,71 (1H, br d), 1,60-1,52 (1H, mults), 1,43-1,17 (5H, mults), 0,96 (3H, d), 0,94 (3H, d).

Diéu ché vi du 1.1 dén 1.2 bing phwong phap twong tw v6i phuong phap ciia vi du 1
biang cach thay thé 4-isopropylxyclohexanon (Buéc 1) bang chit din xuét keton thich hop

(c6 ban san trén thi trudng hodc diéu ché nhu dugc mo ta sau day).

Vidu 1.1:
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Hdn hop dong phan khong dbi quang ciia N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-
dihydro-1H-pyrazol-4-yl)-5-(6-etyl-4-metylxyclohex-1-en-1-yl)-4-metylisoxazol-3-

LC-MS: Rt =4,90min; MS m/z [M+H]+ 441,1; phuong phap 8minLowpHvO01

cacboxamit

Vidul.2:
N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-5-(6,6-

dimetylxyclohex-1-en-1-yl)-4-metylisoxazol-3-cacboxamit

oo ()
o N N
5 HN—EN_
LC-MS: Rt =4,60min; MS m/z [M+H]+ 427,7; phuong phap 8minLowpHv01

Diu ché vi du 1.3 dén 1.7 bing phuong phap twong tw v6i phuong phap ciia vi du 1
bang cach thay thé 2-(4-isopropylxyclohex-1-en-1-yl)-4,4,5,5-tetrametyl-1,3,2-
dioxaborolan (Budc 3) bing axit boronic thich hop hodc dan xudt dioxaborolan (cé sin
trén thi trudong hodc cach diéu ché duge mo ta sau day).

Vidu 1.3:
[N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-yl)-5-(4-

etylxyclohex-1-en-1-yl)-4-metylisoxazol-3-cacboxamit]
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0]
N9 /O
(O MR N
o (E)\
E) HN U N\

LC-MS: Rt = 4,77min; MS m/z [M+H]+ 427,6; phuong phép 8minLowpHv01
Vidu 1.4:

[5-(4-(tert-butyl)xyclohex-1-en-1-yl)-N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-
dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-cacboxamit]

O
N 9 Q
O MR\ N
— (E)\
E) HN—R N\

LC-MS: Rt = 5,16min; MS m/z [M+H]+ 455,4; phuong phép 8minL.owpHv01
Vidu 1.5:

[N-(2-xyclohexyl-1,5-dimetyl-3-o0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-metyl-5-(4-

metylxyclohex-1-en-1-yl)isoxazol-3-cacboxamit]

O
N 9 /Q
(O N
= GN
E) HN—R N_

LC-MS: Rt =4,47min; MS m/z [M+H]+ 414,5; phuong phap 8minLowpHvO01

Vidu 1.6:
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5-(xyclohept-1-en-1-yl)-N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-

pyrazol-4-yl)-4-metylisoxazol-3-cacboxamit

(@)
N 9 j£::>
(O XN l\\l
E) = (E)
(E) HN—R N\

LC-MS: Rt = 4,42min; MS m/z [M+H]+ 413,6; phuong phap 8minLowpHv01

Vidul.7:
[N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-metyl-5-(4-

(triflometyl)xyclohex-1-en-1-yl)isoxazol-3-cacboxamit]

LC-MS: Rt=1.3 6mif1; MS m/z [M+H]+ 467,4; phuong phap 2minLowpHv03

Vidu2: _
N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-yl)-4-metyl-5-

(spiro[4.5]dec-7-en-8-yl)isoxazol-3-cacboxamit
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Budc 1: Spiro[4.5]dec-6-en-8-on

Thém metyl vinyl keton (Alfa Aesar) (0,684mL, 8,36mmol) vao dung dich
xyclopentancarbaldehyt (Aldrich) (0,82g, 8,36mmol) trong toluen khé (10mL), sau do
thém lwgng xtc tac H,SO, dic (0,045mL, 0,836mmol). Gia nhiét hdn hop & 45°C trong
1,5 gid, sau d6 hdi lru trong 1 gid bang cach sir dung 6ng chit U Dean-Stark. Lam lanh
hdn hop phan Gng dén nhiét do phong va thém tiép metyl vinyl keton (Alfa Aesar)
(0,684mL, 8,36mmol). Gia nhiét hdn hop phan tng & hdi lvu trong 1 gid, 1am lanh dén
nhiét ¢ phong va xt Iy bang dung dich NaHCO; 1M chita nuée (30mL). Chiét phan
chtra nu6e bing toluen va rira dich chiét hitu co gom dwogc bing nude mudi, lam khan qua
MgSO,, loc va cd dic trong 4p sut giam. Nguyén liéu thé duge hip thu vao silic oxit va
tinh ché bang séc ky rira giai bing 0-20% EtOAc trong iso-hexan thu dwgc hop chit tidu
dé;
"H NMR (400MHz, CDCl;) § 6,74 (1H, d), 5,86 (1H, d), 2,45 (2H, t), 1,92 (2H, 1), 1,80-
1,71 (4H, br mults), 1,71-1,61 (4H, br mults).

Budce 2: Spiro[4.5]decan-8-on

Suc dung dichspiro[4.5]dec-6-en-8-on (442mg, 2,94mmol) trong etanol (15mL)
bang nito va xir 1y bang Pd-C 10%, 4m 50% (Alfa Aesar, 38303) (313mg, 2,94mmol).
Khuiy hén hop phéan tmg trong 16 gid trong khi quyén hydro va loc qua Celite®, rira giai
bang etanol. C6 dic dich loc trong ap suat giam dé thu dugc hop chit tiéu dé;
'H NMR (400MHz, CDCL;) & 2,31-2,25 (4H, t), 1,72-1,66 (4H, t), 1,65-1,60 (4H, br
mults), 1,53-1,47 (4H, br mults).

Budc 3: Spiro[4.5]dec-7-en-8-yl triflometansulfonat

Thém n-BuLi 1,6M trong hexan (1,900mL, 3,04mmol) vao dung dich di duoc
khudy gém diisopropylamin (0,454mL, 3,19mmol) trong THF khan (20mL) trong nito & -
78°C. P& dung dich 4m 1én 0°C trong 20 phut trude khi tai lam lanh xubng -78°C. Thém
dung dich gdm spiro[4.5]decan-8-on (0,440g, 2,89mmol) trong THF khan (5SmL) trong 5
phat va khudy dung dich & -78°C trong 50 phut trudc khi thém dung dich 2-[N,N-
bis(triflometylsulfonyl)amino]pyridin (Alfa Aesar) (1,141g, 3,19mmol) trong THF khan
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(5mL). Khudy hén hop va dé 4m 1én nhiét d6 phong qua dém. Lam ngimg hén hop 'tao
thanh bing NaHCO; chita nu6c bio hoa (4mL). Chiét phan chira nuée bang TBME (x2)
va rira dich chiét hitu co gom dugc bing NaOH chira nuéc 10%, nude mudi, 1am khan
qua MgSOy, loc va c¢b dic trong ap sudt giam. Nguyén liéu tho duoc hép thu vao silic oxit
va tinh ché bing sic ky rira giai bang 0-30% EtOAc trong iso-hexan thu dugc hop chét

ti€u de.

Buée 4: 4,4,5,5-tetrametyl-2-(spiro[4.5]dec-7-en-8-yl)-1,3,2-dioxaborolan

Sau d6 thém kali axetat (Acros) (438mg, 4,47mmol) va san phém cong
PdCl,(dppf).CH,Cl, (Alfa Aesar) (54,7mg, 0,067mmol) vao dung dich da dugc khudy
spiro[4.5]dec-7-en-8-yl triflometansulfonat (635mg, 2,234mmol) trong 1,4-dioxan kho
(15mL), bis(pinacolato)diboron (Alfa Aesar) (567mg, 2,234mmol). Suc hdén hop phan
{rng bang nito va gia nhiét dén 80°C trong 16 gid. Lam lanh hdn hgp phan tmg dén nhiét
d6 phong va loc qua Celite®, rira gii bing TBME. C6 dic dich loc trong ap sudt giam va
phan cin dugc tach gitta EtOAc (50mL) va nuéc (50mL). Rira pha hitu co bang nude
mudi (30mL), lam khan qua MgSOy, loc vi ¢6 dic trong ap suit giam. Nguyén li€u thd
duoc hap thu vao silic oxit va tinh ché bang sic ky rira giai bang 0-30% EtOAc trong iso-

hexan thu dugc hop chét tiéu dé.

Buée 5: Etyl 4-metyl-5-(spiro[4.5]dec-7-en-8-yl)isoxazol-3-cacboxylat

Tiép theo thém K,CO; (266mg, 1,923mmol), sin phim cong PdCl,(dppf).CH,Cl,
(Alfa Aesar) (52,3mg, 0,064mmol) va nude (ImL) vao lo vi song 2-5SmL chira dung dich
4,4,5,5-tetrametyl-2-(spiro[4.5]dec-7-en-8-yl)-1,3,2-dioxaborolan (168mg, 0,641mmol)
trong MeCN (2mL), etyl 5-bromo-4-metylisoxazol-3-cacboxylat (Chét trung gian A)
(150mg, 0,641mmol). Suc lo phan mg bing nito, ddy nip va xir Iy bang vi séng (Biotage
Smith Initiator) & 90°C trong 1 gid. Phan tich hdn hop phan tng gitta nuée (20mL) va
EtOAc (20mL) va rira pha hitu co bang nude mubi (20mL), 1am khan qua MgSO,, loc va
cd dic trong 4p suét giam dé thu dugc diu mau cam. Nguyén lidu tho duge hép thu vao
silic oxit va tinh ché bang sic ky rira giai bang 0-30% EtOAc trong iso-hexan thu dugc
hop chét tidu dé;
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LC-MS: Rt = 1,75 min; MS m/z [M+H]+ 290,4; phuvong phap 2minLowpHv03

Buéec 6: axit 4-metyl-5-(spiro[4.5]dec-7-en-8-yl)isoxazol-3-cacboxylic

Thém NaOH 2M (aq) (0,311mL, 0,622mmol) vao dung dich di khudy etyl 4-metyl-
5-(spiro[4.5]dec-7-en-8-yl)isoxazol-3-cacboxylat (180mg, 0,622mmol) trong etanol
(10mL), va khudy hdn hop phan tmg & nhiét d6 phong. Pha lodng hdn hop tao thanh bang
nuée (30mL) va axit héa dén pH 5-6 bang cach thém HCI 2M (aq). Chiét phan chita nude
bang EtOAc (2 x 20mL) va rira dich chiét hitu co gom dugc bang nude mubdi (20mL), 1am
khan qua MgSOy,, loc va cb dic trong 4p suét giam dé thu duogc hop chét tidu dé;

LC-MS: Rt = 1,61 mins; MS m/z [M+H]+ 262.3; phuong phép 2minLowpHv03

Buége 7: N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-metyl-
5-(spiro[4.5]dec-7-en-8-yl)isoxazol-3-cacboxamit

Thém HATU (152mg, 0,400mmol) vao dung dich dd khudy axit 4-metyl-5-
(spiro[4.5]dec-7-en-8-yl)isoxazol-3-cacboxylic (95mg, 0,364mmol) trong NMP khd
(3ml), sau d6 thém 4-amino-2-xyclohexyl-1,5-dimetyl-1H-pyrazol-3(2H)-on (Chét trung
gian D) (84mg, 0,400mmol) va trietylamin (0,111mL, 0,800mmol) va khudy hdn hop nay
& nhiét d6 phong trong 16 gid. Phan tach hdn hop phan tGng gitta EtOAc (30mL) va
NaOH 1M (aq) (30mL) va rira pha hitu co bang nuéc (30mL), nude mudi (30mL), lam
khan qua MgSOy,, loc va c6 déc trong ap sudt giam dé thu dugc diu mau cam. Hoa tan
nguyén lidu thd trong DMSO va tinh ché bang cach sir dung sic ky pha dao tu dong truc
tiép UV trong 9,5 phiit Gradien ctia MeCN 50 - 98% trong nuéc (Axit formic 0,1%).
Thém phin san phdm vao EtOAc (50mL) va rira bang dung dich NaHCOj; chira nuéc bio
hoa (50mL). Lam khd phin chiét hitu co qua MgSO,, loc va ¢b dic trong ap sudt giam aé
thu dugc hop chit tiéu dé;
LC-MS: Rt = 1,59 min; MS m/z [M+H]+ 453.7; phuong phap 2minLowpHv03
"H NMR (400MHz, CDCl;) & 8,21 (1H, br s), 6,19 (1H, mult), 4,00 (1H, tt), 3,25 (3H, s),
2,46-2,40 (2H, br mults), 2,23 (3H, s), 2,14 (3H, s), 2,10-2,05 (2H, mults), 1,99-1,88 (2H,
mults), 1,84-1,74 (4H, br mults), 1,66-1,53 (7H, br mults), 1,41-1,35 (4H, br mults), 1,34-
1,23 (2H, br mults), 1,21-1,10 (1H, br mult).
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Vidu2.1:
[N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-metyl-5-(1-

oxaspiro[4.5]dec-7-en-8-yl)isoxazol-3-cacboxamit]

o/N
\
NS

Diéu ché hop chit tidu d& bing phwong phép twong tu véi phuong phép cua vi du 2
b%mg cach thay thé spiro[4.5]decan-8-on (budc 3) bing [l-oxaspiro[4.5]decan-8-on]
(Flochem);

LC-MS: Rt = 1,10min; MS m/z [M+H]+ 455.5; phuong phap 2minLowpHv01

Vidu2.2:
N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-5-(4,4-

dimetylxyclohex-1-en-1-yl)-4-metylisoxazol-3-cacboxamit

oo ()
_N
g/ HN—EN_

Diéu ché hop chit tidu dé bang phwong phép twong tu véi phurong phap ctia vi du 2
bang cach thay thé 4,4,5,5-tetrametyl-2-(spiro[4.5]dec-7-en-8-yl)-1,3,2-dioxaborolan
(Bué6e 5) bang axit 4,4-dimetylxyclohexen-1-yl boronic, pinacol este (Combi Blocks);
LC-MS: Rt = 5,52min; MS m/z 427,6 [M+H]+; phuong phap 10minLowpHv01

Vi du 3:
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N-(2-xyclohexyl-1,5-dimetyl-3-o0x0-2,3-dihydro-1H-pyrazol-4-yl)-5-(4,4-

dimetylxyclopent-1-en-1-yl)-4-metylisoxazol-3-cacboxamit

Bude 1: 4,4-dimetylxyclopent-1-en-1-yl triflometansulfonat

Thém L-Selectrit IM trong THF (4,539mL, 4,54mmol) vao dung dich di khudy 4,4-
dimetylxyclopent-2-enon (Atlantic) (0,500g, 4,54mmol) trong THF khan (25mL) trong
nito & -78°C. Khudy hén hop phan tmg & -78°C trong 1 givr va xir Iy bang dung dich
1,1,1-triflo-N-(pyridin-2-yl)-N-((triflometyl)sulfonyl)metansulfonamit =~ (Alfa  Aesar)
(1,626g, 4,54mmol) trong THF khan (5SmL). Khudy hdn hop va dé 4m 1én nhiét d6 phong
qua dém. Phan tach hon hop tao thanh giita hexan (60mL) va nudc (50mL), tach cac pha
va chiét pha chira nudc bang hexan (50mL). Rira dich chiét hiru co gom duogc bing NaOH
chtra nu6e 10% (40mL), nude mudi (40mL), 1am khan qua MgSO,, loc va cb dic trong ap
suét giam dé thu duge diu mau vang nhat. Nguyén li¢u thd dugc hz?'tp thu vao silic oxit va
tinh ché bang sic ky rira giai bang iso-hexan 100% thu dugc hop chét tiéu dé;
'H NMR (400MHz, CDCl3) & 5.54 (1H, mult), 2,42-2.39 (2H, mult), 2.23-2.20 (2H,
mult), 1,17 (3H, s), 1,17 (3H, s).

Budce 2: 2-(4,4-dimetylxyclopent-1-en-1-yl)-4,4,5,5-tetrametyl-1,3,2-dioxaborolan

Thém bis(pinacolato)diboron (Alfa Aesar) (382mg, 1,503mmol) vao dung dich da
khudy 4,4-dimetylxyclopent-1-en-1-yl triflometansulfonat (367mg, 1,503mmol) trong
1,4-dioxan kho (10mL), sau d6 1a kali axetat (Acros) (295mg, 3,01lmmol) va san phim
cong PdCly(dppf).CH,Cl, (Alfa Aesar) (36,8mg, 0,045mmol). Gia nhiét hdn hgp phan
rmg & 80°C va khudy trong 16 gid. Lam lanh hdon hop tao thanh dén nhiét d6 phong va loc
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qua Celite®, rira qua TBME (100mL). Rira phan loc hiru co bing nudc (50mL), nuéce
mudi (30mL), 1am khan qua MgSO,, loc va ¢ dic trong 4p sut giam dé thu dugc dau
mau ndu. Nguyén lidu thd dwoc hip thu vao silic oxit va tinh ché bang sic ky ria gidi
béng iso-hexan 100% thu dugc hop chit tiéu dé;

'"H NMR (400MHz, CDCl;) & 6,34-6,31 (1H, mult), 2,21-2,18 (2H, mult), 2,17-2,14 (2H,
mult), 1,20 (12H, s) 0,99 (6H, s).

Budc 3: Etyl 5-(4,4-dimetylxyclopent-1-en-1-yl)-4-metylisoxazol-3-cacboxylat

Thém etyl 5-bromo-4-metylisoxazol-3-cacboxylat (Chét trung gian A) (226mg,
0,966mmol) vao lo vi séng 2-5SmL chita dung dich 2-(4,4-dimetylxyclopent-1-en-1-yl)-
4,4,5,5-tetrametyl-1,3,2-dioxaborolan (214mg, 0,966mmol) trong axeonitril (2mL), sau
d6 thém K,CO; (400mg, 2,90mmol), san phdm cong PdACl,(dppf).CH,Cl, (Alfa Aesar)
(79mg, 0,097mmol) va nude (1mL). Suc lo phén ting bing nito, ddy nip va gia nhiét bang
vi séng (Biotage Smith Initiator) & 90°C trong 1 gi¢. Loc hdn hop tao thanh qua Celite®,
rira qua EtOAc (50mL). Rira phin loc bang nude (50mL), nuée mudi (50mL), 1am khan
qua MgSO,, loc va ¢ dic trong ap sudt giam dé thu duge diu mau ndu.Nguyén li¢u tho
duge hip thu vao silic oxit va tinh ché bing sic ky rira giai bing iso-hexan 100% thu
dugc hop chét tiéu d&;
LC-MS: Rt = 1,64 min; MS m/z [M+H]+ 250,9/251,5; phuong phép 2minLowpHv03

Budc 4: axit 5-(4,4-dimetylxyclopent-1-en-l-yl)-4-mety1isoxazol—3-cacboXylic

Thém NaOH 2M (aq) (0,975mL, 1,949mmol) vao dung dich da khudy etyl 5-(4,4-
dimetylxyclopent-1-en-1-yl)-4-metylisoxazol-3-cacboxylat (243mg, 0,975mmol) trong
etanol (5mL), va khudy dung dich & nhiét & phong. Sauk hi hoan thanh, pha loing hén
hop phan Gng v6i nude (30mL) va axit héa dén pH 5-6 bang cach thém HCI 2M (aq).
Chiét pha chira nu6c bing EtOAc (2 x 20mL) va rira phin chiét hitu co gom dugc biang
nude mudi (20mL), 1am khan qua MgSO, va loc. Loai bd dung méi trong 4p suit giam dé
thu dwoc hop chét tidu dé;
LC-MS: Rt = 1,46 min; MS m/z [M+H]+ 222,5; phuong phap 2minLowpHv03.
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Budc 5: N-(2-xyclohexyl-1,5-dimetyl-3-o0x0-2,3-dihydro-1H-pyrazol-4-yl)-5-(4,4-
dimetylxyclopent-1-en-1-yl)-4-metylisoxazol-3-cacboxamit

Thém HATU (198mg, 0,522mmol) vao dung dich da khqu axit 5-(4,4-
dimetylxyclopent-1-en-1-yl)-4-metylisoxazol-3-cacboxylic (105mg, 0,475mmol) trong
NMP khé (3mL), sau d6 thém 4-amino-2-xyclohexyl-1,5-dimetyl-1H-pyrazol-3(2H)-on
(Chét trung gian D) (109mg, 0,522mmol) va trietylamin (0,146mL, 1.044mmol). Khuiy
hdn hop & nhiét d6 phong qua dém. Tach hon hop tao thanh gita EtOAc (20mL) va
NaOH 1M (aq) (20mL) va rira pha hifu co bing nuéc (20mL), nuéc mudi (20mL), lam
khan qua MgSO,, loc va ¢ dic trong ap suit giam. Nguyén liu thé dugc hép thu vao
silic oxit va tinh ché bang séc ky rira giai bing 0-60% EtOAc trong iso-hexan thu dugc
nguyén liéu tho. Hoa tan nguyén li€u thd trong DMSO va tinh ché bing céach sir dung sic
ky pha dao tw dong hoa khdi phd truc tiép trong 9,5 phit Gradien MeCN 40-80% trong
nuée (Axit formic 0,1%). Thém phan san pham vao EtOAc (50mL) va rira bang dung
dich NaHCO; chtra nudc bao hoa (50mL). Lam khan dich chiét hiru co qua MgSO,, loc
va ¢ dic trong 4p suit giam dé thu dugc hop chit tiéu de;
LC-MS: Rt = 1,40min; MS m/z [M+H]+ 413,1/414.6; phuong phap 2minLowpHv03
'H NMR (400MHz, CDCl;) § 8,09 (1H, br s), 6,27 (1H, br t), 4,06 (1H, tt), 3,27 (3H, s),
2,66 (2H, mult), 2,40 (2H, mult), 2,34 (3H, s), 2,22 (3H, s), 2,06-1,95 (2H, br mults),
1,92-1,83 (4H, br mults), 1,75-1,68 (1H, br mult), 1,44-1,31 (2H, br mults), 1,30-1,23
(1H, br mult), 1,19 (6H, s).

Vi du 4:
[N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-metyl-5-(2-
oxaspiro[4.5]dec-7-en-8-yl)isoxazol-3-cacboxamit]
o-N H {E)

W [\l/
S N

Budce 1: Etyl 1,4-dioxaspiro[4.5]decan-8-cacboxylat
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Khuédy hdn hop gdm etyl 4-oxoxyclohexanecacboxylat (11,7g, 68,7mmol), etylen
glycol (5,75mL, 103mmol) va p-TsOH (0,620g, 3.26mmol) trong toluen (60mL) & hdi luu
sit dung dng chir U Dean-Stark dé thu dugc nude sau 4 gio. Lam lanh hén hop tao thanh
dén nhiét d6 phong, 1am ngimg bang dung dich NaHCO; chira nuéc bdo hoa (30mL) va
pha lodng bing EtOAc (100mL). Rira 16p hitu co bing nude mudi (30mL), 1am khan qua
natri sulfat khan va loc. Loai b dung mdi trong 4p suét giam dé thu dwoc dau mau vang.
Nguyén liéu thd duoc hip thu vo silic oxit va tinh ché bang sic ky rira giai bing EtOAc
0-100% trong iso-hexan thu duoc hop chét tidu dé;

'"H NMR (400MHz, CDCly) & 4,14 (2H, q), 3,96 (4H, s), 2,38-2,31 (1H, br mult), 1,99-
1,91 (2H, br mults), 1,87-1,76 (4H, br mults), 1,61-1,53 (2H, br mults), 1,26 (3H, t).

Budc 2: Etyl 8-(2-(benzyloxy)etyl)-1,4-dioxaspiro[4.5]decan-8-cacboxylat

Thém (8-alyl-1,4-dioxaspiro[4.5]decan-8-yl)metanol (6g, 28,0mmol) trong THF
khan (100mL) vao dung dich di lam lanh truéc KHMDS (1M trong THF) (36,4mL,
36,4mmol) trong THF (100mL) & -78°C trong nito. Khqu dung dich tao thanh & nhiét do
ndy trong 2 gio va thém dung dich ((2-bromoetoxy)metyl)benzen (5,31mL, 33,6mmol)
trong THF (100mL). D& hdn hop phan @ng 4m 1én nhiét do phong va khudy & nhiét do
phong qua dém. Lam ngimg hdn hop tao thanh bing dung dich amoni clorua chira nuéc
bdo hoa va thém EtOAc. Lam kha phin chiét hitu co qua MgSO,, loc va loai bé dung moi
trong ap suit giam. Nguyén lidu thé duoc hip thu vao silic oxit va tinh ché bing sic ky
rira giai bang EtOAc 0-40% trong iso-hexan thu dugc nguyén li€u thd. Hép thu lai nguyén
lidu théd vao silica va tinh ché bang séc ky rira giai bang 0-20% EtOAc trong iso-hexan thu
dugc hop chét tidu dg;
"H NMR (400MHz, DMSO-d6) § 7,36-7,31 (2H, mults), 7,30-7,26 (3H, mults), 4,39 (2H,
s), 4,01 (2H, q), 3,84 (4H, s), 3,40 (2H, t), 2,05-1,98 (2H, br mults), 1,78 (2H, t), 1,61-
1,54 (2H, br mults), 1,49-1,41 (4H, br mults), 1,12 (3H, t).

Budce 3:[1, 4, 10-trioxadispiro[4.2.4. 2] tetradecan-9-on]

Khtr khi [Etyl 8-(2-(benzyloxy)etyl)-1,4-dioxaspiro[4.5]decan-8-cacboxylat] (1,62,
4.59mmol) trong etanol (SmL) bang cach nap nito. Thém Pd-C (0,147g, 1,378mmol) va
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khudy hén hop trong khi quyén hydro. Sau khi hoan thanh, loc hdn hop phan tmg qua cot
Celite®, rira giai bang EtOH. Thu dich loc v loai bé dung méi trong ap suit giam dé thu
dugc hop chét tidu dé;

'H NMR (400MHz, CDCl;) & 4,29 (2H, t), 3,97 (4H, mult), 2,19 (2H, t), 2,08-1,99 (2H,
br mults), 1,97-1,89 (2H, br mults), 1,71-1,56 (4H, br mults).

Budc 5: [1, 4, 10-trioxadispiro[4.2.4. 2]tetradecan-9-ol]

Lam lanh 1, 4, 10-trioxadispiro[4.2.4. 2] tetradecan-9-on (880mg, 4,15mmol) trong
toluen (30mL), trong nito, dén -78°C va xir Iy bang DIBAL-H 1M (IM trong toluen)
(4,56mL, 4,56mmol). Khudy hdn hop phan tmg bing -78°C trong 2 gio. Xir Iy hdn hop
tao thanh bing dung dich axit axetic chira nuéc 10% (18mL)/ d4 60g) va khudy trong 5
phut v6i cloform (150mL). Tach va chiét 16p chira nude bang cloform (x3) va Lam khan
phin chiét hitu co gom dugc qua MgSO, va loc. Loai bé dung méi trong ap sut giam dé
thu dugc hop chit tiéu dé;

'H NMR (400MHz, CDCL;) § 5,13 (1H, s), 4,11 (1H, mult), 3,97 (4H, mult), 3,93 (1H,
mult), 2,12 (1H, s), 1,95-1,77 (3H, br mults), 1,76-1,60 (6H, br mults), 1,58-1,49 (1H, br

mults).

Budce 6: [1, 4,10-trioxadispiro[4.2.4.2]tetradecan]

Thém lién tyuc axit trifloaxetic vao dung dich di khudy trietylsilan (1,965mL,
12,30mmol) trong DCM (40mL), trong nito, & -78°C (0,948mL, 12,30mmol) va [1,4,10-
trioxadispiro[4.2.4.2]tetradecan-9-o0l] (0,878g, 4,Immol) trong DCM (40mL) & -78°C.
Lam 4m tir tir hdn hop tao thanh dén 0°C va khudy trong 2 gid. Thém dung dich NaHCO,
chira nuéc bdo hoa va chiét xudt hdn hop bang EtOAc. Lam khan dich chiét hitu co gom
dugc qua MgSQy, loc va loai bo dung mdi trong ap suit giam dé thu duoc hop chét tiéu

dé.
Budc 7: [2-oxaspiro[4.5]decan-8-on]

Xt Iy dung dich da khudy 1,4,10-rioxadispiro[4.2.4.2]tetradecan(813mg, 4.1mmol)
trong axeton (28mL) & nhiét d§ phong bang dung dich HCI chira nu6c 10% (12,46mL,
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41,0mmol). Khudy hdn hop phan tmg & nhiét do phong trong 1 gid. Pha lodng hdn hop
tao thanh bang nudc mudi (40mL) va chiét bang EtOAc (3 x 30mL). Rira dich chiét hitu
co gom duge bing NaHCO; chita nude bdo hoa (2 x 30mL) va nude mubi (1 x 30mL),
1am khan qua MgSO, va loc. Loai bé dung méi trong 4p sudt giam. Nguyén lidu tho dugc
hép thu vao silic oxit va tinh ché bing sic ky rira giai bang 0-100% EtOAc trong iso-
hexan thu dugc hop chit tiéu de;

'H NMR (400MHz, CDCl3) & 3,96 (2H, t), 3,70 (2H, s), 2,45-2,36 (4H, br mults), 1,95-
1,89 (6H, mults).

Budc 8: [2-oxaspiro[4.5]dec-7-en-8-yl triflometansulfonat]

Lam lanh dung dich diisopropylamin (0,407mL, 2,85mmol) trong THF (25mL),
trong nito, dén -78°C va xtr ly bang n-BuLi (1,0M trong hexan) (1,702mL, 2,72mmol).
Lam 4m hdn hop phan tmg dén 0°C trong 30min va 1am lanh dén -78°C trudc khi thém 2-
oxaspiro[4.5]decan-8-on (400mg, 2,59mmol) trong THF (25mL). Sau 1,5 gi¢ ¢ -78°C, xur
ly hdn hop phan ung bang 1,1,1-triflo-N-(pyridin-2-yl)-N-
((triflometyl)sulfonyl)metansulfonamit (1208mg, 3,37mmol) trong THF (10mL) va lam
4m 1én nhiét 6 phong qua dém. Thém dung dich NaHCOj; chira nuée bio hoa, sau d6 pha
lodng bing EtOAc. Lam khan 16p hiru co qua MgSOy, loc va loai bd dung moi trong 4p
sudt giam. Nguyén liéu tho duge hip thu vao silic oxit va tinh ché bang sic ky rira gidi
bing 0-25% EtOAc trong iso-hexan thu durgc hop chit tiéu dé;

'H NMR (400MHz, CDCl;) & 5,77 (1H, t), 3,92 (2H, t), 3,56 (2H, mult), 2,46-2,29 (2H,
br mult), 2,25-2,22 (2H, br mult), 1,83-1,76 (4H, br mults).

Budc 9: [4,4,5,5-tetrametyl-2-(2-oxaspiro[4.5]dec-7-en-8-yl)-1,3,2-dioxaborolan]

Xt ly [2-oxaspiro[4.5]dec-7-en-8-yl triflometansulfonat] (270mg, 0,943mmol) va
4,4,4'4'.5,5,5,5'-octametyl-2,2'-bi(1,3,2-dioxaborolan) (251mg, 0,990mmol) trong dioxan
(5mL) bang kali axetat (185mg, 1,886mmol) va khir khi hdn hgp hoan toan bing cach nap
nito. Thém san phdm cong PdClL(dppf).CH,CL, (23,11mg, 0,028mmol) va gia nhiét hon
hop 1én 80°C trong 16 gid. Hap thu hdn hop phan tng thé vao silica va tinh ché bang sic
ky rira giai bang 0-15% EtOAc trong iso-hexan thu dwoc hop chét tiéu dé;
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'H NMR (400MHz, CDCL) § 6,54 (1H, mult), 3,88 (2H, t), 3,52 (2H, mult), 2,24-2,18
(2H, br mults), 2,15-2,12 (2H, br mults), 1,76-1,68 (2H, br mults), 1,62-1,57 (2H, br
mults), 1,28 (12H, s).

Budce 10: [Etyl 4-metyl-5-(2-oxaspiro[4.5]dec-7-en-8-yl)isoxazol-3-cacboxylat]

Thu [4,4,5,5-tetrametyl-2-(2-oxaspiro[4.5]dec-7-en-8-yl)-1,3,2-dioxaborolan]
(0,172g, 0,651mmol), etyl 5-bromo-4-metylisoxazol-3-cacboxylat (Chét trung gian A)
(0,183g, 0,781mmol) va Cs,CO; (0,849g, 2,60mmol) trong DME (3mL) va nudc
(1,250mL). Thém san phdm céng PdClL(dppf).CH,CL, (0,016, 0,020mmol) va khir khi
hén hop hoan toan bang cach nap nito. Khudy hdn hop trong vi song & 90°C trong 1 gid.
Tach hdn hop phan tng ludng pha va hip thu pha hitu co vao silic oxit. Tinh ché bang séc
ky rira giai bang gradien ctia EtOAc trong iso-hexan thu duoc hop chét tidu dé;

'H NMR (400MHz, CDCl3) § 6,27 (1H, mult), 4,42 (2H, q), 3,91(2H, 1), 3,56 (2H, mult),
2,56-2,51 (2H, br mults), 2,31-2,27 (2H, br mults), 2,28 (3H, s), 1,83-1,72 (4H, br mults),
1,41 (3H, t).

Budc 11: [axit 4-metyl-5-(2-oxaspiro[4.5]dec-7-en-8-yl)isoxazol-3-cacboxylic]

Xt ly [etyl 4-metyl-5-(2-oxaspiro[4.5]dec-7-en-8-yl)isoxazol-3-cacboxylat] (170mg,
0,584mmol) trong MeOH (3,60mL) va THF (6mL) & nhiét d6 phong bing NaOH 2M (aq)
(0,584mL, 1,167mmol). Khudy hén hop tao thanh & nhiét d6 phong va xir ly bang HCI
2M (aq) (0,2mL) va EtOAc. Lam kho 16p hitu co gom dugc qua MgSO, va loc va loai bo
dung méi trong ap suat giam dé thu dugc hop chét tidu dé;

LC-MS: Rt = 0,61min; MS m/z [M+H]+ 264,4; phuong phap 2minHighpHv03

Buée 12:  [N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-
metyl-S:-(Z-oxaspiro[4.5]dec-7-en-8-yl)isoxazol—3-cacboxamit]

Xt ly dung dich [axit 4-metyl-5-(2-oxaspiro[4.5]dec-7-en-8-yl)isoxazol-3-
cacboxylic] (40mg, 0,152mmol) trong DMF (3mL) biang 4-amino-2-xyclohexyl-1,5-
dimetyl-1H-pyrazol-3(2H)-on (Chét trung gian D) (38,2mg, 0,182mmol), DIPEA
(0,106mL, 0,608mmol) va HATU (75mg, 0,198mmol). Khudy hén hop tao thanh & nhiét
d6 phong trong 16 gid. Thém nudc vao hdn hop va chiét phan chira nude bing EtOAc
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(x2). Rira dich chiét hitu co gom duge bing liti clorua 0,5M (aq), 1am khan qua MgSO,,
loc va loai bé dung méi trong ap suit giam. Nguyén lidu thé duge hip thu vao silic oxit
va tinh ché bang sic ky rira giai bang 0-5% MeOH trong EtOAc thu dugc hop chét tiéu
de;

LC-MS: Rt =1,19min; MS m/z [M+H]+ 455,5; phuong phap 2minLowpHv03

'H NMR (400MHz, CDCl;) & 8,31 (1H, s), 6,23 (1H, mult), 4,01 (1H, tt), 3,88 (2H, 1),
3,53 (2H, s), 3,26 (3H, s), 2,51-2,44 (2H, br mults), 2,28-2,25 (2H, mults), 2,23 (3H, s),
2,14 (3H, s), 1,98-1,87 (2H, br mults), 1,81-1,70 (8H, mults), 1,65-1,58 (1H, br mult),
1,38-1,33 (1H, br mult), 1,31-1,25 (1H, br mult), 1,18-1,05 (1H br mult).

Vidu5:
[N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-yl)-5-(4-

isopropoxyxyclohex-1-en-1-yl)-4-metylisoxazol-3-cacboxamit]

B&éc 1: 1,4-dioxaspiro[4.5]decan-8-ol

Thém timg giot NaBH, (0,727g, 19,21mmol) vao dung dich di khudy 1,4-
xyclohexadion monoetylen axetal (Aldrich) (2g, 12,81mmol) trong MeOH kho (30mL) &
0°C, giit nhiét 0 duéi 5°C. Khudy hdn hop phéan tmg bing 0°C trong 15 phiit va & nhiét
do ph(‘)ﬁg trong 2 gid. C6 dic hdn hop tao thanh trong 4p suét giam dé thu dugce hop chat
tiéu dé;
'H NMR (400MHz, CDCl3) & 3,96 (4H, s), 3,86-3,78 (1H, br mult), 1,94-1,79 (4H, br
mults), 1,73-1,76 (4H, br mults), 1,43 (1H, br s).

Budce 2: 8-isopropoxy-1,4-dioxaspiro[4.5]decan
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Thém bac (I) oxit (1,392g, 6,0lmmol) vao dung dich di khudy 1,4-
dioxaspiro[4.5]decan-8-ol (0,5g, 3,16mmol) trong 2-iodopropan (5,37g, 31,6mmol), va
khu4y hdn hop phén tmg & nhiét do phong. Sau khi hoan thanh, pha lodng huyén phu tao
thanh bing EtOAc va loc huyén phu trong 4p suit giam. C6 dic dich loc trong ap suét
giam dé thu dwgc dau mau vang nhat. Nguyén li¢u thé dugce hép thu vao silic oxit va tinh
ché bing séc ky rira giai bang 0-30% EtOAc trong iso-hexan dé thu dugc hop chét tidu
de;

'H NMR (400MHz, DMSO-d6) & 3,84 (4H, s), 3,63 (1H, mult), 3,44 (1H, mult), 1,72-
1,62 (4H, br mults), 1,53-1,42 (4H, br mults), 1,06 (3H, s), 1,05 (3H, s).

Budc 3: 4-isopropoxyxyclohexanon

Thém p-TsOH (0,080g, 0,463mmol) vao dung dich di khudy 8-isopropoxy-1,4-
dioxaspiro[4.5]decan (0,464g, 2,317mmol) trong THF (2mL) va nude (2mL). Gia nhiét
hén hop 1én 100°C qua dém. P& hdn hop tao thanh lanh dén nhiét &6 phong va phan tach
giita EtOAc¢ (30mL) va nuée (30mL). Rira pha hitu co bing nuée mubi (30mL), 1am khan
qua MgSO, va loc. Loai bé dung méi trong 4p suat giam dé thu dugc hop chét tidu dé;
'"H NMR (400MHz, DMSO-d6) & 3,78 (1H, mult), 3,73 (1H, mult), 2,40-2,31 (2H, br
mults), 2,27-2,18 (2H, br mults), 1,96-1,87 (2H, br mults), 1,85-1,75 (2H, br mults), 1,12
(3H, s), 1,11 (3H, s).

Budc 4: [4-isopropoxyxyclohex-1-en-1-yl triflometansulfonat]

Thém nBuLi 1,6M trong hexan (Aldrich) (1,285mL, 2,057mmol) vao dung dich
diisopropylamin (Acros) (0,307mL, 2,155mmol) trong THF khan (30mL) trong nito & -
78°C. Dé dung dich 4m 1én 0°C trong 30 phit trude khi tai 1am lanh dén -78°C. Thém
dung dich 4-isopropoxyxyclohexanon (306mg, 1,959mmol) trong THF khan (SmL) trong
5 phut va khudy hén hop & -78°C trong 1 gid trudc khi thém dung dich 2-[N,N-
bis(triflometylsulfonyl)amino]pyridin (Alfa Aesar) (772mg, 2.155mmol) trong THF khan
(5mL). Khudy hdn hop va dé 4m 1én nhiét d6 phong qua dém. Lam ngimg hdn hop tao
thanh bing dung dich NaHCO; chira nude bdo hoa (30mL) va chiét phan chira nuéc bang
TBME (2 x 20mL). Rira dich chiét hitu co gom dwgc bang NaOH chira nuée 10%
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(30mL), nuéc mudi (30mL), 1am khan qua MgSO,, loc va c6 dic trong 4p sudt giam.
Nguyén liéu thé duoc hip thu vao silic oxit va tinh ché bang sic ky rira giai bang 0-10%
EtOAc trong iso-hexan thu duge hop chit tidu dé;

'H NMR (400MHz, DMSO-d6) & 5,76 (1H, mult), 3,72-3,63 (2H, mults), 2,44-2,30 (3H,
br mults), 2,14-2,06 (1H, mult), 1,86-1,73 (2H, br mults), 1,09-1,04 (6H, mults).

Budce 5: [2-(4-isopropoxyxyclohex-1-en-1-y1)-4,4,5,5-tetrametyl-1,3,2-
dioxaborolan]

Thém bis(pinacolato)diboron (Alfa Aesar) (404mg, 1,592mmol) vao dung dich da
khudy [4-isopropoxyxyclohex-1-en-1-yl triflometansulfonat] (459mg, 1,592mmol) trong
dioxan khd (15mL), sau d6 thém kali axetat (Acros) (313mg, 3,18mmol) va san phim
cong PdCl,(dppf).CH,Cl, (Alfa Aesar) (39,0mg, 0,048mmol). Suc khi nito vao binh phan
{rmg va gia nhiét 1én 80°C qua dém. Lam lanh hdn hop tao thanh dén nhiét d6 phong va
loc qua Celite®, rira bing TBME. C6 diic dich loc hitu co trong ap suit giam va tach phan
can gitta EtOAc (50mL) va nude (50mL). Rira pha hitu co bang nude mudi (30mL), lam
khan qua MgSO,, loc va ¢b dic trong 4p sudt giam. Nguyén liéu tho duwoc hip thu vao
silic oxit va tinh ché bing sic ky rira giai bang 0-30% EtOAc trong iso-hexan thu dugc
hop chét tiéu .

Budc 6: [Etyl 5-(4-isopropoxyxyclohex-1-en-1-yl)-4-metylisoxazol-3-cacboxylat]

Thém etyl 5-bromo-4-metylisoxazol-3-cacboxylat (Chat trung gian A) (330mg,
1,410mmol) vao 19 vi song 2-5mL chira dung dich [2-(4-isopropoxyxyclohex-1-en-1-yl)-
4.,4,5,5-tetrametyl-1,3,2-dioxaborolan] (375mg, 1,410mmol) trong axeonitril (2mL), sau
dé thém K,CO; (585mg, 4,23mmol), san phém cong PdCly(dppf).CH,Cl, (11,51mg,
0,014mmol) va nuéc (2mL). Suc lo phan tmg bing nito va xir Iy bang vi séng (Biotage
Smith Initiator) & 80°C trong 90 phiit. Tach hdn hop phan tmg gitta nude (30mL) va
EtOAc (30mL). Rira pha hitu co bang nuéc mubi (30mL), 1am khan qua MgSO,, loc qua
miéng loc Celite® va c6 dac dich loc trong ap suit giam. Nguyén liéu thd duoc hép thu
vao silic oxit va tinh ché bang sic ky rira giai bing 0-60% EtOAc trong iso-hexan thu

duge hop chét tidu dé;
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LC-MS: Rt = 1,33 phat; MS m/z [M+H]+ 294,4; phwong phap 2minLowpHv01

Budc 7: [axit 5-(4-isopropoxyxyclohex-1-en-1-yl)-4-metylisoxazol-3-cacboxylic]

Thém NaOH 2M (aq) (4,179mL, 8,36mmol) vao dung dich dd khudy [etyl 5-(4-
isopropoxyxyclohex-1-en-1-yl)-4-metylisoxazol-3-cacboxylat]  (393mg, 1,340mmol)
trong THF (3mL) va etanol (3mL). Khudy hdn hop phan tmg & nhiét o phong. Sau khi
hoan thanh, rét hdn hop tao thanh vao nuée (20mL) va diéu chinh pH dén pH 6 bang cach
thém HCI 1M (aq). Chiét phan chira nudce bing EtOAc (30mL) va rira dich chiét hitu co
bing nuéc mudi (20mL), lam khan qua MgSO, va loc. Loai bo dung méi trong ap suat
giam dé thu duoc hop chét tidu dé;
LC-MS: Rt = 1,13 phat; MS m/z [M+H]+ 266.1; phuong phap 2minLowpHv01

Budc 8: [N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-5-(4-
isopropoxyxyclohex-1-en-1-yl)-4-metylisoxazol-3-cacboxamit|

Thém HATU (274mg, 0,721mmol) vao dung dich di khudy axit 5-(4-
isopropoxyxyclohex-1-en-1-yl)-4-metylisoxazol-3-cacboxylic (174mg, 0,656mmol) trong
NMP kho (3mL), sau d6 thém 4-amino-2-xyclohexyl-1,5-dimetyl-1H-pyrazol-3(2H)-on
(Chét trung gian D) (151mg, 0,721mmol) va trietylamin (0,201mL, 1,443mmol). Khudy
hdn hop & nhiét d6 phong qua dém. Tach hdn hop tao thanh giita EtOAc (20mL) va
NaOH 1M (aq) (20mL) va rira pha hitu co bang nuée (30mL), nuéc mudi (30mL), lam
khan qua MgSOy,, loc va c¢b dic trong ap suit giam. Hoa tan nguyén liéu thd trong DMSO
va tinh ché bang séc ky pha déo truc tiép UV véi Gradien ciia MeCN 40-80% trong nude
(Axit formic 0,1%) trong 9,5phit. Thém phan san phim vao EtOAc (50mL) va rira bang
dung dich NaHCOj; chira nwée bao hoa (50mL). Lam khé pha hitu co qua MgSO,, loc va
co dac trong ap suét giam dé thu duge hop chét tiéu deé;
LC-MS: Rt = 1,19 phuat; MS m/z [M+H]+ 457,3; phuwong phap 2minLowpHv01
'H NMR (400MHz, DMSO-d6) & 9,47 (1H, s), 6,27 (1H, mult), 3,91 (1H, mult), 3,75
(1H, mult), 3,75-3,67 (1H, br mult), 3,22 (3H, s), 2,58-2,40 (4H, br mults), 2,19 (3H, s),
2,19-2,09 (1H, br mults), 2,06-2,01 (4H, mults), 1,99 (1H, mult), 1,96-1,86 (1H, br mult),
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1,82-1,74 (2H, br mults), 1,72-1,58 (4H, br mults), 1,38-1,24 (2H, br mults), 1,11-1,07
(6H, mults).

Vidu 6:
N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-yl)-5-(4,4-

dimetylxyclohexyl)-4-metylisoxazol-3-cacboxamit

o QO Q
= NEN,

Suc khi nito vao dung dich N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-
pyrazol-4-yl)-5-(4,4-dimetylxyclohex-1-en-1-yl)-4-metylisoxazol-3-cacboxamit (Vi du
2.2) (40mg, 0,094mmol) trong etanol (20mL) va xtt Iy bang Pd-C10%, 4m 50% (Alfa
Aesar, 38303) (14,97mg, 0,141mmol). Khudy hn hop phan tmg & nhiét ¢ phong trong
khi quyén hydro trong 3 gi. Loc hdn hop tao thinh qua Celite®, rira qua etanol sau d6
thém DCM. C6 dic dich loc trong 4p suit giam va dwa phin cin qua cot sic ky 500mg
silica-TMT, rira giai bang etanol: ete (1:1). Thu dich loc va loai bé dung méi trong ap suét
giam dé thu duge hop chét tiéu dé;

LC-MS; Rt = 1,33 phut; MS m/z [M+H]+ 429,5; phuong phap 2minLowpHv01
'H NMR (400MHz, DMSO-d6) & 9,40 (1H, s), 3,92 (1H, tt), 3,21 (3H, s), 2,84 (1H,
mult), 2,07 (3H, s), 2,02 (3H, s), 2,03-1,95 (2H, mults), 1,82-1,58 (9H, mults), 1,50-1,43
(2H, mults), 1,37-1,22 (5H, mults), 0,97 (3H, s), 0,95 (3H, s).
Vidub6.1:

[N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-5-(3,3-

dimetylxyclopentyl)-4-metylisoxazol-3-cacboxamit]
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Piéu ché hop chat tiéu dé bang phwong phap twong trr v6i phuong phép cia vi du 6
bang cach thay N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-yl)-5-(4,4-
dimetylxyclohex-1-en-1-yl)-4-metylisoxazol-3-cacboxamit (Vi du 2.2) (Buéc 1) bang N-
(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-yl)-5-(4,4-dimetylxyclopent-
1-en-1-yl)-4-metylisoxazol-3-cacboxamit (Vi du 3).

LC-MS: Rt = 1,46min; MS m/z [M+H]+ 415,1/416,4; phuong phép 2minLowpHv03

Vidu7:
N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-y1)-5-(3,3-
dimetylbutyl)-4-metylisoxazol-3-cacboxamit

O~N

O
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\

Budce 1: Etyl 5-(3,3-dimetylbut-1-yn-1-yl)-4-metylisoxazol-3-cacboxylat

Khtr khi hoan toan etyl 5—brom0-4-mety1isoxazoi—3-cacboxylat (Chét trung gian A)
(100mg, 0,427mmol) va 3,3-dimetylbut-1-yn (0,058mL, 0,470mmol) trong axeonitril
(3mL) bing cach nap khi nito. Thém dixyclohexylamin (0,085mL, 0,427mmol), Cul
(2,85mg, 0,015mmol) va PdCL,(PPhs), (750mg, 10,68 pmol). Khudy hdn hop trong vi
séng & 100 °C trong 45min. Hip thu hdn hop tao thanh vao silica va tinh ché bang sic ky
rira giai bang 0-10% EtOAc trong iso-hexan thu duoc hop chét tiu dé;

LC-MS: Rt = 1,53min; MS m/z [M+H]+ 236,4; phwong phap 2minLowpHv03
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Bude 2: axit 5-(3,3-dimetylbut-1-yn-1-yl)-4-metylisoxazol-3-cacboxylic

Xt ly etyl 5-(3,3-dimetylbut-1-yn-1-yl)-4-metylisoxazol-3-cacboxylat (101mg,
0,429mmol) trong THF (3mL) va MeOH (1,800mL) & nhiét d¢ phong bang NaOH 2M
(aq) (0,429mL, 0,859mmol) trong 1 gid. Thém HCI 2M (aq) (0,6mL) va nudc va chiét
phén chira nudc bing EtOAc. Lam khan dich chiét hitu co gom dugc qua MgSO, va loc.
Loai b6 dung mdi trong 4p sut giam dé thu dugc hop chit tidu dé;
'H NMR (400MHz, DMSO-d6) & 14,07 (1H, br s), 2,14 (3H, s), 1,33 (9H, s).

Budc 3: N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-yl)-5-(3,3-
dimetylbut-1-yn-1-yl)-4-metylisoxazol-3-cacboxamit

Xt ly axit 5-(3,3-dimetylbut-1-yn-1-yl)-4-metylisoxazol-3-cacboxylic (85mg,
0,410mmol) va 4-amino-2-xyclohexyl-1,5-dimetyl-1H-pyrazol-3(2H)-on (Chét trung gian
D) (86mg, 0,410mmol) trbng DMF (2mL) biang DIPEA (0,287mL, 1,641 mmol) va HATU
(172mg, 0,451mmol) & nhiét d6 phong va khudy trong 16 gio. Pha lodng hdn hop tao
thanh bang nude va chiét xuét bang EtOAc. Rira dich chiét hiru co gom dugc bang dung
dich liti clorua 0,5 M (aq), 1am khan qua MgSOy,, loc va loai bé dung méi trong ap suét
giam. Nguyén lidu thd duge hip thu vao silic oxit va tinh ché bing sic ky rira giai bang
EtOAc 0-100% trong iso-hexan thu dugc hop chét tiéu d&;
LC-MS: Rt = 1,42 min; MS m/z [M+H]+ 399.7; phuong phép 2minLowpHv03

Budc 4: N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-yl)-5-(3,3-
dimetylbutyl)-4-metylisoxazol-3-cacboxamit

Khtr khi hoan toan N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-
y1)-5-(3,3-dimetylbut-1-yn-1-yl)-4-metylisoxazol-3-cacboxamit (30mg, 0,075mmol) trong
etanol (5mL) bang cach nap nito va thém Pd-C (16,02mg, 7,53pumol). Khudy hén hop
trong khi quyén hydro. Sau khi hoan thanh, loc hdn hop phan (mg qua Celite® va loai bo
dung méi trong 4p suét giam. Nguyén liéu thé duge hip thu vao silic oxit va tinh ché bang
sdc ky rira giai bang 0-100% EtOAc trong iso-hexan thu dugc hop chat tiéu dé;
LC-MS: Rt = 1,37min; MS m/z [M+H]+ 403,1/404,4; phuong phap 2minL.owpHv03
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'H NMR (400MHz, CDCl3) & 7,97 (1H, br s), 4,04 (1H, tt), 3,24 (3H, s), 2,72-2,66 (2H,
mult), 2,19 (3H, s), 2,16 (3H, s), 2,04-1,92 (2H, br mults), 1,90-1,81 (4H, br mults), 1,70
(1H, br mult), 1,60-1,54 (2H, mult), 1,43-1,29 (2H, br mults), 1,27-1,18 (1H, br mult),
0,96 (9H, s).

Vidu8:
(Z)-N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-yl)-5-(3,3-

dimetylbut-1-en-1-yl)-4-metylisoxazol-3-cacboxamit

\__C-N
(2) 0)
&3\/&“
N
\

Bué6e 1: Xt ly (Z)-N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-
y1)-5-(3,3-dimetylbut-1-en-1-yl)-4-metylisoxazol-3-cacboxamit N-(2-xyclohexyl-1,5-
dimetyl-3-o0x0-2,3-dihydro-1H-pyrazol-4-yl)-5-(3,3-dimetylbut-1-yn-1-yl)-4-
metylisoxazol-3-cacboxamit (Vi du 7, Budc 3) (30mg, 0,075mmol) trong EtOAc (3mL)
bing 2,2'-(etan-1,2-diylbis(sulfanediyl))dietanol (13,72mg, 0,075mmol) va Pd-5% Bari
sulphat (16,02mg, 7,53pmol). Khir khi hdn hop hoan toan bang cach nap nito va khudy
hdn hop trong khi quyén hydro & nhiét d6 phong qua dém. Tiép theo thém Pd-5%Bari
sulphat (16,02mg, 7,53 pmol) va khudy hdn hop phan tmg & nhiét do phong trong khi
quyén hydro trong 16 gid. Loc hdn hop tao thanh qua Celite® rira giai bing EtOAc va
loai bé dung mai trong ap suit giam. Nguyén liéu tho dugc hip thu vao silic oxit va tinh
ché bang séc ky rira giai bang 0-100% EtOAc trong iso-hexan thu dwgc hop chit tiéu dg;
LC-MS: Rt =1,35min; MS m/z [M+H]+ 401,2; phuong phap 2minLowpHv03
'H NMR (400MHz, CDCls) & 7,94 (1H, br s), 6,00 (1H, d, J = 12,9Hz), 5,91 (1H, d, J =
12,9Hz), 4,01-3,92 (1H, tt), 3,16 (3H, s), 2,13 (3H, s), 2,09 (3H, s), 1,96-1,84 (2H, br
mults), 1,82-1,74 (4H, br mults), 1,62 (1H, br mult), 1,34-1,23 (2H, mult), 1,19-1,10 (1H,
br mult), 1,05 (9H, s). |
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Vidu9:
(E)-N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-yl)-5-(3,3-

dimetylbut-1-en-1-yl)-4-metylisoxazol-3-cacboxamit

W
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Y \f»

O-

Buéce 1: (E)-tributyl(3,3-dimetylbut-1-en-1-yl)stannan

Thém tung giot tributyltin hydrit (1,637mL, 6,09mmol) vao dung dich 3,3-
dimetylbut-1-yn (500mg, 6,09mmol) va Pd(Ph;P), (70mg, 0,06mmol) trong THF (4mL) &
0°C trong bong t8i. Sau 30 phiit khudy hdn hop phan tmg, 1am 4m 1én nhi¢t d§ phong va
khudy trong 16 gid. Loai bé dung méi trong ap suét giam. Nguyén liéu thd duge hép thu
vao silic oxit va tinh ché bang sic ky rira giai bing iso-hexan 100% thu duge hop chit

ti€u de.

Budce 2: (E)-etyl 5-(3,3-dimetylbut-1-en-1-yl)-4-metylisoxazol-3-cacboxylat

Hoa tan (E)-tributyl(3,3-dimetylbut-1-en-1-yl)stannan (1194mg, 0,8mmol) va etyl 5-
bromo-4-metylisoxazol-3-cacboxylat (Chét trung gian A) (187mg, 0,8mmol) trong dioxan
(6mL) va khir khi hn hop hoan toan bing cich nap nito. Thém Pd(PhsP), (92mg;
0,080mmol) va khudy hdn hop & 100°C trong 16 gio. Hap thu hdn hgp phan tng thd vao
silica va tinh ché bing sic ky rira giai bang 0-10% EtOAc trong iso-hexan thu dugc hop
chét tidu dé;
'"H NMR (400MHz, CDCl;) § 6,64 (1H, d, J = 17Hz), 6,19 (1H, d, J = 17Hz), 2,23 (3H,
s), 1,45 (3H, t), 1,16 (9H, s).

Budc 3: axit (E)-5-(3,3-dimetylbut-1-en-1-yl)-4-metylisoxazol-3-cacboxylic

Xu ly (E)-etyl 5-(3,3-imetylbut-1-en-1-yl)-4-metylisoxazol-3-cacboxylat (160mg,
0,674mmol) trong THF (3mL) va MeOH (1,8mL) bang NaOH 2M (aq) (1,349mL,
2,70mmol) va khudy & nhiét do phong trong 2 gid. Xir Iy hdn hop tao thanh bang HCI 2M
(aq) va chiét xuit bang etyl axetat (x3). Lam khan dich chiét hitu co gom duge qua

MgSO, va loc. Loai bd dung méi trong ap suit giam 8 thu duoc hop chét tidu dé.
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Bu6e 4: (E)-N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-5-
(3,3-dimetylbut-1-en-1-yl)-4-metylisoxazol-3-cacboxamit

Xir ly axit (E)-5-(3,3-dimetylbut-1-en-1-yl)-4-metylisoxazol-3-cacboxylic (102mg,
0,487mmol) va 4-amino-2-xyclohexyl-1,5-dimetyl-1H-pyrazol-3(2H)-on (Chét trung gian
D) (112mg, 0,536mmol) trong DMF (2mL) bing DIPEA (0,341mL, 1,950mmol) va
HATU (222mg, 0,585mmol). Khudy hén hop phan tmg & nhiét do phong trong 2 gid. Xt
ly hdn hop tao thanh bing nude va chiét xuit bang EtOAc. Rira dich chiét hitu co gom
duge bang LiCl 0,5M (aq), 1am khan qua MgSO,, loc va loai bé dung mdi trong &p suét
giam. Nguyén lidu thé dwoc hip thu vao silic oxit va tinh ché bang sic ky rira giai bang 0-
100% EtOAc trong iso-hexan thu dugc hop chét tiéu dé;
LC-MS: Rt = 1,41min; MS m/z [M+H]+ 401,0/402,5; phuong phap 2minLowpHv03
"H NMR (400MHz, MeOD) § 6,64 (1H, d, J = 17Hz), 6,33 (1H, d, J = 17Hz), 4,16 (1H,
tt), 3,36 (3H, s), 2,22 (3H, s), 2,20-2,09 (2H, br mults), 2,17 (3H, s), 1,95-1,82 (4H, br
mults), 1,76-1,69 (1H, br mult), 1,50-1,38 (2H, br mults), 1,35-1,25 (1H, br mult), 1,18
(9H, s).

Vidu 10:
5-xyclohexyl-N-(2-xyclohexyl-1,5-dimetyl-3-o0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-

metylisoxazol-3-cacboxamit

5_ )
H N
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Budec 1: axit 5-bromo-4-metylisoxazol-3-cacboxylic

Thém NaOH 2M (aq) (18,48mL, 37,0mmol) vao dung dich etyl 5-bromo-4-
metylisoxazol-3-cacboxylat (Chit trung gian A) (8,65g, 37,0mmol) trong MeOH
(100mL). Khudy hdn hop phan tmg & nhiét do phong trong 10 phiit va axit hoa hdén hop
tao thanh bing cach st dung HCI 1M (aq) va c6 dic trong ap suit giam dé loai b6 MeOH.
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Pha lodng dung dich bing nudc va chiét xudt bing EtOAc (x3) va Lam khan dich chiét
hiru co gom dugc qua MgSO, va loc. Loai bd dung méi trong ap suit giam dé thu duge
hop chét tiéu d&;

LC-MS: Rt = 0,82min; MS m/z [M+H]+ 206,0; phuong phap 2minLowpH

Budc 2: 5-bromo-N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-
yl)-4-metylisoxazol-3-cacboxamit

Lam lanh dung dich DMF (5,33mL, 68,8mmol) trong DCM (200mL) dén 0°C va xir
ly bang oxalyl clorua (3,31mL, 37,9mmol). Thém axit 5-bromo-4-metylisoxazol-3-
cacboxylic (7,09g, 34,4mmol) va khudy trong d4 lanh trong 10min. Thém 4-amino-2-
xyclohexyl-1,5-dimetyl-1H-pyrazol-3(2H)-on (Chit trung gian D) (7,92g, 37,9mmol) va
trietylamin (14,39mL, 103mmol) & 0°C va khudy hdn hop & nhiét d6 nay trong 30min.
Pha lodng hdn hop tao thanh bing DCM va rira bing dung dich NaHCO; (aq) bdo hoa.
Lam khan 16p hitu co qua MgSO,, loc va loai bé dung mdi trong ap suit giam. Nguyén
lidu thé duoc hip thu vao silic oxit va tinh ché bang sic ky rira giai bang 100% TBME
thu dugc hop chét tiéu dé;
LC-MS: Rt = 0,93min; MS m/z [M+H]+ 397,2/400,2; phuong phap 2minLowpH

Buée 3: 5-xyclohexyl-N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-
4-yl)-4-metylisoxazol-3-cacboxamit

Thém xyclohexylzinc(Il) bromua (0,5M trong THF) (1133uL, 0,566mmol) va
bis(tri-t-butylphosphin)paladi(0) (9,65mg, 0,019mmol) vao 5-bromo-N-(2-xyclohexyl-
1,5-dimetyl-3-o0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-cacboxamit  (75mg,
0,189mmol) va khudy hon hop & 100°C trong vi séng trong 30 phit. Pha lodng hdn hop
tao thanh bang EtOAc va loc va loai bé dung mdi trong 4p suét giam. Nguyén liéu thd
dwoc hip thu vao silic oxit va tinh ché bing sic ky rira giai bang 0-100% EtOAc trong
iso-hexan thu dugc hop chit tiéu d&;
LC-MS: Rt = 1,12 min; MS m/z [M+H]+ 401,0/402,4; phuong phép 2minLowpH
'H NMR (400MHz, DMSO-d6) § 9,40 (1H, s), 3,90 (1H, m), 3,20 (3H, s), 2,90 (1H, m),
2,05 (3H, s), 2,00 (3H, s), 2,80-1,00 (20H, m).
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Vidul1l:
N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-yl)-4-metyl-5-(1,4-

dioxaspiro[4.5]decan-8-yl)isoxazol-3-cacboxamit
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Buéec 1: 1,4-dioxaspiro[4.5]dec-7-en-8-yl triflometansulfonat

Lam lanh dung dich d3 khudy 1,4-xyclohexadion monoetylen axetal (Aldrich) (2g,
12,81mmol) trong THF khan (30mL) trong nito dén -70°C va thém timg giot LDA 0,6M
(trong heptan/THF/ etylbenzen) (25,6mL, 15,37mmol), giit nhiét &9 duéi -65°C. Khudy
hdn hop phan Gng trong 20min & -70°C trudc khi xtr 1y bang dung dich 2-[N,N-
bis(triflometylsulfonyl)amino]pyridin (Alfa Aesar) (5,05g, 14,09mmol) trong THF khan
(10mL) trong 30 phit, dam bao nhiét d6 khong vuot qua -65°C. Khuiy hén hop phan ting
bing -70°C trong 1 gid trude khi @& Am 1én nhiét d6 nhiét do phong tir tir va khudy qua
dém. Lam ngirng hdn hop tao thanh bang NaHCO; chira nude bio hoa (100mL) va chiét
bing TBME (2 x 150mL). Rira dich chiét hiru co gom dugc bing 10% NaOH (aq)
(100mL), nudc mudi (100mL), lam khan qua MgSO,, loc va loai bé dung méi trong 4p
sudt giam. Nguyén lidu thé dwoc hép thu vio silic oxit va tinh ché bang sic ky rira giai
bing 0-10% EtOAc trong iso-hexan thu dugc hop chit tiéu dé;
'H NMR (400MHz, DMSO-d6) & 5,80 (1H, mult), 3,91 (4H, mult), 2,51-2,49 (2H, mult),
2,49-2,43 (2H, br mults), 2,37-2,34 (2H, br mults), 1,86-1,81 (2H, mults).

Budce 2: 4,4,5,5-tetrametyl-2-(1,4-dioxaspiro[4.5]dec-7-en-8-yl)-1,3,2-dioxaborolan

Thém bis(pinacolato)diboron (Alfa Aesar) (1,048g, 4,13mmol) vao dung dich da
khudy 1,4-dioxaspiro[4.5]dec-7-en-8-yl triflometansulfonat (1,19g, 4,13mmol) trong
dioxan khé (15mL), sau d6 la kali axetat (Acros) (0,810g, 8,26mmol) va san phém cong
PdCL(dppf).CH,Cl, (Alfa Aesar) (0,101g, 0,124mmol). Suc hén hop phan ting bing nito
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va khqu & 80°C qua d€m. Lam lanh hdn hop tao thianh dén nhiét d0 phong va loc qua
Celite®, rira qua TBME. C6 dic dich loc hitu co trong 4p suit giam va phéan tach giita
EtOAc (50mL) va nuée (50mL). Rira pha hitu co bang nude mudi (30mL), 1am khan qua
MgSO,, loc va ¢d dic trong 4p suit giam. Nguyén liéu thé duge hép thu vao silic oxit va
tinh ché bang sic ky rira giai bang 0-30% EtOAc trong iso-hexan thu dugc hop chat tiéu
de.

Budc 3: Etyl 4-metyl-5-(1,4-dioxaspiro[4.5]dec-7-en-8-yl)isoxazol-3-cacboxylat

Thém etyl 5-bromo-4-metylisoxazol-3-cacboxylat (Chat trung gian D) (515mg,
2,200mmol) vao lo vi séng 2-5mL chitra dung dich 4,4,5,5-tetrametyl-2-(1,4-
dioxaspiro[4.5]dec-7-en-8-yl)-1,3,2-dioxaborolan (586mg, 2,200mmol) trong axeonitril
(2mL), sau d6 1a K,CO; (912mg, 6,60mmol), san phdm coéng PdCly(dppf).CH,Cl,
(17,97mg, 0,022mmol), va nude (0,667mL). Suc lo phan ing bang nito va khudy trong vi
séng (Biotage Smith Initiator) & 80°C trong 1 gi& va 100°C trong 30 phit. Tach hdn hop
tao thanh giita nu6e (30mL) va EtOAc (30mL). Rira pha hitu co bing nudc mudi (30mL),
lam khan qua MgSO,, loc va c6 dic trong ap suét giam dé thu dugc ddu mau cam.
Nguyén liéu thé dugce hap thu vao silic oxit va tinh ché bing sic ky rira giai bang 0-40%
EtOAc trong iso-hexan thu duoc hop chit tiéu dé;
'H NMR (400MHz, DMSO-d6) & 6,26 (1H, mult), 4,37 (2H, q), 3,93 (4H, s), 2,62-2,56
(2H, br mults), 2,47-2,43 (2H, mults), 2,23 (3H, s), 1,82 (2H, mult), 1,23 (3H, t).

Buéc 4: Etyl 4-metyl-5-(1,4-dioxaspiro[4.5]decan-8-yl)isoxazol-3-cacboxylat

Suc vao dung dich etyl 4-metyl-5-(1,4-dioxaspiro[4.5]dec-7-en-8-yl)isoxazol-3-
cacboxylat (556mg, 1,896mmol) trong etanol (20mL) bang nito va sau d6 xir ly bang Pd-
C10%, 4m 50% (Alfa Aesar, 38303) (303mg, 2,84mmol). Khuiy hdn hop phén ung trong
khi quyén hydro & nhiét d6 phong qua dém. Loc hdn hgp tao thanh qua Celite®, rira qua
etanol va DCM. Cb dic dich loc trong ap sudt giam va dua phin cin qua cot sic ky silica-
TMT 500mg, rira giai bang etanol: ete (1:1). Loai bé dung moi trong 4p sudt giam dé thu
duogc hop chét tiéu d&;

LC-MS: Rt = 1,11min; MS m/z [M+H]+ 296,2; phwong phap 2minLowpHv01
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Budec 5: axit 4-metyl-5-(1,4-dioxaspiro [4.5]decan-8-yl)isoxazol-3-cacboxylic

Thém NaOH 2M (aq) (4,179mL, 8,36mmol) vao dung dich da khudy etyl 4-metyl-5-
(1,4-dioxaspiro[4.5]decan-8-yl)isoxazol-3-cacboxylat (558mg, 1,889mmol) trong THF
(5mL), va khudy hdn hop phan tng & nhiét do phong trong 15 phut. Rt hén hop tao
thanh vao nudc (20mL) va didu chinh pH dén pH 5-6 bang cach thém HC1 1M. Chiét
phén chira nude biang EtOAc (30mL) va rira dich chiét hitu co gom duoc bing nudc mudi
(20mL), lam khan qua MgSO, va lgc. Loai bd dung mo6i trong ap sudt giam dé thu duoc
hop chit tidu dé;

LC-MS: Rt = 0,89 phit; MS m/z [M+H]+ 268,2; phuong phap 2minLowpHv01

Budgc 6: N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-metyl-
5-(1,4-dioxaspiro[4.5]decan-8-yl)isoxazol-3-cacboxamit

Thém HATU (374mg, 0,984mmol) vao dung dich dd khudy axit 4-metyl-5-(1,4-
dioxaspiro[4.5]decan-8-yl)isoxazol-3-cacboxylic (239mg, 0,894mmol) trong NMP kho
(3mL), sau d6 la 4-amino-2-xyclohexyl-1,5-dimetyl-1H-pyrazol-3(2H)-on (Chét trung
gian D) (206mg, 0,984mmol) va trietylamin (0,274mL, 1,967mmol). Khuéy hén hop &
nhiét 6 phong trong 16 gid. Tach hdn hop tao thanh gitta EtOAc (20mL) va NaOH 1M
(20mL). Rira pha hitu co bing nude (30mL), nude mudi (30mL), 1am khan qua MgSO,,
loc va cb dic trong 4p suét giam. Nguyén ligu tho dugc hép thu vao silic oxit va tinh ché
bang sic ky rira giai bang 0-2% MeOH trong DCM thu dugc nguyén lidu thd. Hoa tan
nguyén liéu phan lap duge trong DMSO (2mL) va nghién nhé véi nude (30mL). Loc
huyén phu tao thanh trong ap suit gidm va rira chét rén bang nudc (20mL) va dé khong
trong chan khong dé thu dwoc hop chét tidu dé;

LC-MS: Rt = 0,96 phit; MS m/z [M+H]+ 459,5: Phuong phap 2minLowpHv01

'H NMR (400MHz, DMSO-d6) § 9,41 (1H, s), 3,96-3,86 (5H, mults), 3,21 (3H, s),
3,02 (1H, mult), 2,07 (3H, s), 2,05-1,92 (2H, br mults), 2,02 (3H, s), 1,84-1,72 (8H, br
mults), 1,70-1,57 (5H, br mults), 1,38-1,23 (2H, br mults), 1,22-1,11 (1H, br mult).

Vidu 12:
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Hon hop 5-((2S,4S,6R)-6-(tert-butyl)-4-metoxytetrahydro-2H-pyran-2-yl)-N-(2-
xyclohexyl-1,5-dimetyl-3-o0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-
cacboxamit va 5-((2R,4R,6S)-6-(tert-butyl)-4-metoxytetrahydro-2H-pyran-2-yl)-N-(2-
xyclohexyl-1,5-dimetyl-3-o0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-

cacboxamit
\Q ~o
(R)
\\" (S)(R) "1, O
(0] \N
2 »
NH
o ;21\5)(
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va

Buéec 1: Etyl 5-(1-hydroxybut-3-en-1-yl)-4-metylisoxazol-3-cacboxylat

OH

0 A
N

EtO,C

Thém alyltrimetylsilan (276pl, 1,911mmol) vao dung dich etyl 5-formyl-4-
metylisoxazol-3-cacboxylat (Chét trung gian C) (350mg, 1,91 1mmol) trong DCM (19mL)
va 1am lanh hdn hop dén -78°C. Lam lanh dung dich boron triflorua eterat (278l,
2,198mmol) trong DCM (5mL) dén -78 °C va thém vao hdn hop phan ng trong 5 phut.
Khudy hdn hgp phan tng trong 15 min va thém trietylamin (266ul, 1,91 1mmol). Duy tri
hdn hop phan tmg & -78 °C trong 15 phit va 1am 4m dén nhiét d6 phong. Lam ngimg hdn
hop phan Ung bang cach thém dung dich NaHCO; chira nuéc bdo hoa (10mL) va tach
chiét bing DCM (2 x 10mL). Pua dich chiét hitu co gom dugc qua cft sic ky tach pha va
loai bé dung mdi trong ap suét giam. Nguyén liéu tho dwoc hap thu vio silic oxit va tinh
ché bing sic ky rira giai bang 0-40% EtOAc trong iso-hexan thu dugc hgp chét tiéu aé;
LC-MS: Rt = 1,06min; MS m/z [M+H]+ 225,8/226,4; phuong phap 2minLowpHv03
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Budce 2:

2a: Hon hop raxemic etyl 5-((2S,4S,6R)-6-(tert-butyl)-4-metoxytetrahydro-2H-
pyran-2-yl)-4-metylisoxazol-3-cacboxylat ~va etyl 5-((2R,4R,6S)-6-(tert-butyl)-4-
metoxytetrahydro-2H-pyran-2-yl)-4-metylisoxazol-3-cacboxylat

\Q “o
R
SR
W O .,’/ o\
| N
CO,Et CO,Et

va
va 2b: Hén hop raxemic etyl 5-((2S,4R,6S)-6-(tert-butyl)-4-metoxytetrahydro-2H-pyran-
2-yl)-4-metylisoxazol-3-cacboxylat va - etyl 5-((2R,4S,6R)-6-(tert-butyl)-4-
metoxytetrahydro-2H-pyran-2-yl)-4-metylisoxazol-3-cacboxylat

CO,Et va CO,Et

Thém pivalaldehyt (67,5ul, 0,622mmol) vao dung dich etyl 5-(1-hydroxybut-3-en-1-
yl)-4-metylisoxazol-3-cacboxylat (140mg, 0,622mmol) trong DCM (6.2mL). Thém tirng
giot TMSOTT (112pl, 0,622mmol) va khudy hdn hop phan ting trong 1 gi® & nhiét do
phong. Thém MeOH (2mL) va tach hdn hop tao thanh giita nuéc (SmL) va DCM, tach
céc 16p va chiét xuit dung dich bing DCM (2 x 5mL). Lam khan dich chiét hitu co gom
duogc qua Na,SOy, loc va loai bé dung méi trong ap suit giam. Nguyén lidu tho dugc hép
thu vao silic oxit va tinh ché bing sic ky rira giai bang 0-50% EtOAc trong iso-hexan thu
duoc hop chét tidu dé;
2a: Hon hop raxemic gdm etyl 5-((2S,4S,6R)-6-(tert-butyl)-4-metoxytetrahydro-2H-
pyran-2-yl)-4-metylisoxazol-3-cacboxylat va etyl  5-((2R,4R,6S)-6-(tert-butyl)-4-
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metoxytetrahydro-2H-pyran-2-yl)-4-metylisoxazol-3-cacboxylat LC-MS: Rt = 1,64min;
MS m/z [M+H]+ 326,6; phuong phap 2minL.owpHv03
2b: Hdn hop raxemic gom etyl 5-((2S,4R,6S)-6-(tert-butyl)-4-metoxytetrahydro-2H-
pyran-2-yl)-4-metylisoxazol-3-cacboxylat va etyl  5-((2R,4S,6R)-6-(tert-butyl)-4-
metoxytetrahydro-2H-pyran-2-yl)-4-metylisoxazol-3-cacboxylat LC-MS: Rt = 1,54 min;
MS m/z [M+H]+ 326,6; phuong phap 2minL.owpHv03

BuGc 3: HOn hop raxemic gdm axit 5-((2S,4S,6R)-6-(tert-butyl)-4-
metoxytetrahydro-2H-pyran-2-yl)-4-metylisoxazol-3-cacboxylic va axit 5-((2R,4R,65)-6-
(tert-butyl)-4-metoxytetrahydro-2H-pyran-2-yl)-4-metylisoxazol-3-cacboxylic

Thém NaOH 2M (aq) (59,9 pl, 0,120mmol) vao dung dich cia hdn hop hdn hop
raxemic gdm 2a: etyl 5-((2S,4S,6R)-6-(tert-butyl)-4-metoxytetrahydro-2H-pyran-2-yl)-4-
metylisoxazol-3-cacboxylat va etyl 5-((2R,4R,6S)-6-(tert-butyl)-4-metoxytetrahydro-2H-
pyran-2-yl)-4-metylisoxazol-3-cacboxylat (9mg, 0,028mmol) trong MeOH (0,45mL) va
THF (0,75mL),. Khudy hdn hop phan img & nhiét do phong trong 2 gid. C6 dic hdn hop
tao thanh trong ap suét giam dé thu duoc cin, pha lodng cin niy bing NaOH 2M (aq)
(5mL) va rira bing DCM (5mL). Axit héa 16p hiru co chira nuéc bang HCl 2M (aq)
(8mL) va chiét xuit bing DCM (3 x 5mL). Ptra dich chiét hitu co gom duge qua cdt sic
ky tach pha va loai bd dung mdi trong &p suit giam dé thu duge hdn hop raxemic gom
axit 5-((2S,4S,6R)-6-(tert-butyl)-4-metoxytetrahydro-2H-pyran-2-yl)-4-metylisoxazol-3-
cacboxylic va axit 5-((2R,4R,65)-6-(tert-butyl)-4-metoxytetrahydro-2H-pyran-2-yl)-4-
metylisoxazol-3-cacboxylic;

LC-MS: Rt = 1,44min; MS m/z [M+H]+ 298,5; phuong phap 2minLowpHv03
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Bu6c 4: Hon hop raxemic gébm 5-((2S,4S,6R)-6-(tert-butyl)-4-metoxytetrahydro-
2H-pyran-2-yl)-N-(2-xyclohexyl-1,5-dimetyl-3-oxo0-2,3-dihydro-1H-pyrazol-4-yl)-4-
metylisoxazol-3-cacboxamit va  5-((2R,4R,65)-6-(tert-butyl)-4-metoxytetrahydro-2H-
pyran-2-y1)-N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-
metylisoxazol-3-cacboxamit

Thém HATU (12,66mg, 0,033mmol) vao dung dich ciia hdn hop raxemic gom axit
5-((28,4S,6R)-6-(tert-butyl)-4-metoxytetrahydro-2H-pyran-2-yl)-4-metylisoxazol-3-
cacboxylic va axit 5-((2R,4R,6S)-6-(tert-butyl)-4-metoxytetrahydro-2H-pyran-2-yl)-4-
metylisoxazol-3-cacboxylic (9mg, 0,030mmol) trong NMP (0,3mL), sau d6 thém 4-
amino-2-xyclohexyl-1,5-dimetyl-1H-pyrazol-3(2H)-on (Chét trung gian D) (6,33mg,
0,030mmol) va Et;N (8,39ul, 0,061mmol). Khudy hdn hop phan tmg & nhiét d6 phong
qua dém. Tach hén hop tao thanh gitta EtOAc (10mL) va dung dich NaHCO; chira nudc
bdo hoa (10mL). Rira 16p hiru co bing nwde mudi (10mL), 1am khan qua MgSOy, loc va
loai bé dung méi trong ap sudt giam. Nguyén liéu thé duge hip thu vao silic oxit va tinh
ché bang séc ky rira giai bang 0-10% MeOH trong DCM thu dugc hop chét tiéu dé;
LC-MS: Rt = 4,57min; MS m/z [M+H]+ 489,3; phuong phap 8minLowpHv01
'H NMR (400MHz, CDCl;) & 8,06 (1H, br s), 4,98 (1H, dd), 4,06 (1H, tt), 3,82 (1H,
mult), 3,50 (1H, dd), 3,40 (3H, s), 3,26 (3H, s), 2,28 (3H, s), 2,21 (3H, s), 2,14-2,07 (1H,
mults), 2,05-1,82 (8H, br mults), 1,71 (1H, br mult), 1,51 (1H, mult), 1,43-1,29 (2H, br
mults), 1,29-1,17 (1H, br mult), 0,92 (9H, s).

Vidu 13:

Hén hop gdm 5-((2S,4R,6R)-6-(tert-butyl)-4-metoxytetrahydro-2H-pyran-2-yl)-N-
(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-
cacboxamit va 5-((2R,4S,6S)-6-(tert-butyl)-4-metoxytetrahydro-2H-pyran-2-yl)-N-(2-
xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-

cacboxamit
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Pidu ché Vi du 13 bing phwong phap twong tu véi phuong phéap cta vi du 12 bing
céch thé 2a bang 2b trong budc 3;
LC-MS: Rt =4,40min; MS m/z [M+H]+ 489,4; phuong phap 8minLowpHv01

Vi du 13a: 5-((2S,4R,6R)-6-(tert-butyl)-4-metoxytetrahydro-2H-pyran-2-yl)-N-(2-
xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-
cacboxamit hodc 5-((2R,4S,6S)-6-(tert-butyl)-4-metoxytetrahydro-2H-pyran-2-y1)-N-(2-
xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-
cacboxamit va Vi du 13b: 5-((2S,4R,6R)-6-(tert-butyl)-4-metoxytetrahydro-2H-pyran-2-
y1)-N-(2-xyclohexyl-1 ,5-dimetyl-3 -0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-
cacboxamit hodc 5-((2R,4S,6S)-6-(tert-butyl)-4-metoxytetrahydro-2H-pyran-2-yl)-N-(2-
xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-

cacboxamit
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Viéc phan tach khong dbi ximg ciia Vi du 13 sir dung Sac ky 16ng siéu téi han thu

dugce ddng phan dbi anh riéng 1é:

Chi tiét cac phwong phéap:

Cot: Chiralcel OD-H 250 x 10mm, 5um @ 35°C
Pha dong: 35% Isopropanol + 0,1% v/v DEA / 65% CO,
Dong: 10mL/min

Do: UV @ 220 nm

Thiét bi: Berger Minigram SFC1

Vi du 13a: 5-((2S.4R,6R)-6-(tert-butyl)-4-metoxytetrahydro-2H-pyran-2-yl)-N-(2-
xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-
cacboxamit hodc 5-((2R,4S,6S)-6-(tert-butyl)-4-metoxytetrahydro-2H-pyran-2-yl)-N-(2-
xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-
cacboxamit

Thoi gian lvu SFC = 4,86min

LCMS: Rt 1,42min MS m/z [M+H]+ 489,5; phuong phap 2minLowpHv03

Vi du 13b: 5-((2S,4R,6R)—6-(tert-butyl)-4-metoxytetrahydro-2H-pyra.n-2-yl)—N-(2-
xyclohexyl-1,5-dimetyl-3-o0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-
cacboxamit hodc 5-((2R,4S,6S)-6-(tert-butyl)-4-metoxytetrahydro-2H-pyran-2-yl)-N-(2-
xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-
cacboxamit

Thoi gian lvu SFC= 2,85min

LCMS: Rt 1,42min MS m/z [M+H]+ 489,5; phuong phap 2minLowpHv03

Vi du 14:

Hén hop dong phan khong d6i quang gdém 5-((2R,4R,6S)-6-(tert-butyl)-4-
metoxytetrahydro-2H-pyran-2-yl)-N-(2-xyclobutyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-
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pyrazol-4-yl)-4-metylisoxazol-3-cacboxamit va 5-((2S.4S,6R)-6-(tert-butyl)-4-
metoxytetrahydro-2H-pyran-2-yl)-N-(2-xyclobutyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-

pyrazol-4-yl)-4-metylisoxazol-3-cacboxamit

o
(R o Q D
(SIR).. N
\\\' O I / (E)N
A o-N N YT

Buéc 1: HOn hop gém etyl  5-((2R,4S,68)-6-(tert-butyl)-4-(2,2,2-
trifloacetoxy)tetrahydro-2H-pyran-2-yl)-4-metylisoxazol-3-cacboxylat ~va  etyl  5-
((2S,4R,6R)-6-(tert-butyl)-4-(2,2,2-trifloacetoxy)tetrahydro-2H-pyran-2-yl)-4-
metylisoxazol-3-cacboxylat

Thu etyl 5-formyl-4-metylisoxazol-3-cacboxylat (100mg, 0,546mmol) va 2,2-
dimetylhex-5-en-3-ol (Chat trung gian F) (70,0mg, 0,546mmol) trong DCM (12mL) va
xtr Iy bang sang loc phan thir siy kh6 (100mg, 0,546mmol) va TFA (3,15mL, 40,9mmol).
Khudy hdn hop phan @ng & nhiét d6 phong trong 2 gid. Thém pivaldehyt (0,059mL,
0,546mmol) va khudy hdn hop phan (ng & nhiét d6 phong qua dém. Lam ngimg hdn hop
tao thanh bang dung dich NaHCO; chira nudc bio hoa va chiét xuit bing DCM (x3). Lam
khé dich chiét hitu co thu duge qua MgSO, va loc. Loai bé dung mdi trong ap suit giam

dé thu dwoc hop chét tiéu dé.

BuGe 2: Hon hop gom etyl 5-((2R,4S,6S)-6-(tert-butyl)-4-hydroxytetrahydro-2H-
pyran-2-yl)-4-metylisoxazol-3-cacboxylat va etyl  5-((2S,4R,6R)-6-(tert-butyl)-4-
hydroxytetrahydro-2H-pyran-2-yl)-4-metylisoxazol-3-cacboxylat

Hoa tan natri (45,7mg, 1,988mmol) trong etanol va thém dung dich tao thanh & nhiét
d6 phong vao hén hop gdm etyl  5-((2R,4S,6S)-6-(tert-butyl)-4-(2,2,2-
trifloacetoxy)tetrahydro-2H-pyran-2-yl)-4-metylisoxazol-3-cacboxylat ~va etyl 5-
((2S,4R,6R)-6-(tert-butyl)-4-(2,2,2-trifloacetoxy)tetrahydro-2H-pyran-2-yl)-4-
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metylisoxazol-3-cacboxylat (270mg, 0,663mmol) trong EtOH (5mL). Khudy hén hop
phan tmg & nhiét d¢ phong trong 2 gio. Thém HCI 0,1M (aq)(50mL) va tach va chiét xuét
16p nuée bing EtOAc (x3). Lam khan dich chiét hitu co gom dugc qua MgSO,, loc va
loai bé dung méi trong ap sudt giam. Nguyén liéu thé duge hip thu vao silic oxit va tinh

ché bang séc ky rira giai bang 0-100% EtOAc trong iso-hexan thu dugc hop chit tidu dé.

BudGe 4: Hon hop gdm etyl 5-((2R,6S)-6-(tert-butyl)-4-oxotetrahydro-2H-pyran-2-
yl)-4-metylisoxazol-3-cacboxylat va etyl 5-((2S,6R)-6-(tert-butyl)-4-oxotetrahydro-2H-
pyran-2-yl)-4-metylisoxazol-3-cacboxylat

Xt 1y hén hop gbém etyl 5-((2R,48S,6S)-6(tert-butyl)-4-hydroxytetrahydro-2H-
pyran-2-yl)-4-metylisoxazol-3-cacboxylat va etyl 5-((2S,4R,6R)-6-(tert-butyl)-4-
hydroxytetrahydro-2H-pyran-2-yl)-4-metylisoxazol-3-cacboxylat (35mg, 0,112mmol)
trong DCM (20mL) & nhiét d6 phong bang chit phian tmg Dess-Martin (47,7mg,
0,112mmol) va khudy trong 30min. Thém dung dich natri metabisulfit chita nu6c bao hoa
va khudy hdn hop trong 15min. Tach cac 16p tao thanh va rira 16p hitu co bang dung dich
NaHCO; chira nu6c bdo hoa. Chiét phin chira nuée bﬁng DCM va Lam khan dich chiét
hitu co gom dugc qua MgSOy, loc va loai bé dung mdi trong ap sudt giam. Nguyén liéu
thé duoc hip thu vo silic oxit va tinh ché bing sic ky rira giai bang 0-40% EtOAc trong
iso-hexan thu dwoc hop chét tiéu dé; |
'H NMR (400MHz, CDCl5) § 4,78 (1H, dd), 4,38 (2H, q), 3,34 (1H, dd), 2,83 (1H, mult),
2,62-2,56 (1H, mults), 2,45-2,33 (2H, br mults), 2,21 (3H, s), 1,35 (3H, t), 0,90 (9H, s).

Buéc 5: Hon hop ddng phan khong dbi quang gdém hop chat axit 5-((2R,4R,6S)-6-
(tert-butyl)-4-hydroxytetrahydro-2H-pyran-2-y1)-4-metylisoxazol-3-cacboxylic va axit 5-
((2S,4S,6R)-6-(tert-butyl)-4-hydroxytetrahydro-2H-pyran-2-yl)-4-metylisoxazol-3-
cacboxylic (1:1)

Lam lanh hdn hop gbém etyl 5-((2R,6S)-6-(tert-butyl)-4-oxotetrahydro-2H-pyran-2-
yl)-4-metylisoxazol-3-cacboxylat va etyl 5-((2S,6R)-6-(tert-butyl)-4-oxotetrahydro-2H-
pyran-2-yl)-4-metylisoxazol-3-cacboxylat (420mg, 1,358mmol) trong THF (20mL) dén -
78°C va xir Iy bang L-Selectrit 1M trong THF (1,426mL, 1,426mmol) va khudy & -78°C
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trong 3 gid. Lam ngimg hdn hop tao thanh bang axit axetic va rira bing HC1 1M (aq).
Chiét phin chita nuéc bing EtOAc (x2). Gom tit ca cac 16p hitu co, 1am khan qua
MgSO,, loc va loai bé dung méi trong ap suat giam. Nguyén liéu thé dugc hip thu vao
silic oxit va tinh ché bing sic ky rira giai bing 0-50% EtOAc trong iso-hexan thu duge
nguyén lidu tho. Hoa tan nguyén liéu thé trong THF, xir ly bing NaOH 2M (aq) va khudy
& nhiét 6 phong trong 2 gid. Axit héa hdn hop tao thanh bang cach sir dung HCI 1M (aq)
va chiét xuét bang EtOAc. Lam khan dich chiét hiru co gom dugc qua MgSO, va loc va
loai bd dung méi trong 4p suét giam dé thu dugc hop chét tidu dé;

LC-MS: Rt = 1,10min; MS m/z [M+H]+ 284,3; phuong phap 2minLowpHv03

Budce 6: Hon hop ddng phan khong dbi quang gdm hop chit metyl 5-((2R,4R,6S)-6-
(tert-butyl)-4-metoxytetrahydro-2H-pyran-2-yl)-4-metylisoxazol-3-cacboxylat va metyl
5-((2R,48,65)-6-(tert-butyl)-4-metoxytetrahydro-2H-pyran-2-yl)-4-metylisoxazol-3-
cacboxylat (1:1) va hop chit metyl 5-((2S,4R,6R)-6-(tert-butyl)-4-metoxytetrahydro-2H-
pyran-2-yl)-4-metylisoxazol-3-cacboxylat va metyl 5-((285,4S,6R)-6-(tert-butyl)-4-
metoxytetrahydro-2H-pyran-2-yl)-4-metylisoxazol-3-cacboxylat (1:1)

Thém hdn hop ddng phéan khong d6i quang gdm hop chat axit 5-((2R,4R,6S)-6-(tert-
butyl)-4-hydroxytetrahydro-2H-pyran-2-yl)-4-metylisoxazol-3-cacboxylic va axit 5-
((2S,4S,6R)-6-(tert—butyl)-4-hydroxytetrahydro-2H-pyran-2-yl)-4-metylisoxazol-v3-
cacboxylic (1:1) (31mg, 0,109mmol) trong DMF (0,5mL) vao dung dich natri hydrit
(10,94mg, 0,274mmol) trong DMF (2mL) & 0°C. D& hdn hop 4m 1én nhiét d6 phong,
khudy trong 2 gir va thém iodometan (0,068mL, 1,094mmol). Khudy hdn hop phan tmg &
nhiét d6 phong qua dém. Lam nging hdn hop tao thanh bang HCI 2M (aq) va chiét xuat
bang EtOAc. Rira dich chiét hitu co gom duge bang LiCl 0,5M (aq), nudc mudi, 1am khan
qua MgSO,, loc va loai béd dung mbi trong ap sudt giam. Nguyén liéu thoé dugc héap thu
vao silic oxit va tinh ché bing sic ky rira giai bang 0-30% EtOAc trong iso-hexan thu

duge hop chét tidu dé.

BuGe 7: Hon hop ddng phan khong a6i quang gdm axit 5-((2R,4R,6S)-6-(tert-
butyl)-4-metoxytetrahydro-2H-pyran-2-yl)-4-metylisoxazol-3-cacboxylic va axit 5-
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((28,4S,6R)-6-(tert-butyl)-4-metoxytetrahydro-2H-pyran-2-yl)-4-metylisoxazol-3-
cacboxylic

Xt Iy hdn hop ddng phan khong ddi quang gdm hop chéat metyl 5-((2R,4R,6S)-6-
(tert-butyl)-4-metoxytetrahydro-2H-pyran-2-yl)-4-metylisoxazol-3-cacboxylat va metyl
5-((2R,48S,65)-6-(tert-butyl)-4-metoxytetrahydro-2H-pyran-2-yl)-4-metylisoxazol-3-
cacboxylat (1:1) va hop chéat metyl 5-((2S,4R,6R)-6-(tert-butyl)-4-metoxytetrahydro-2H-
pyran-2-yl)-4-metylisoxazol-3-cacboxylat va metyl 5-((2S.,4S,6R)-6-(tert-butyl)-4-
metoxytetrahydro-2H-pyran-2-yl)-4-metylisoxazol-3-cacboxylat (1:1) (14mg,
0,045mmol) trong THF (1mL) va xtt Iy MeOH (0,6mL) bing NaOH 2M (aq) (0,090mL,
0,180mmol) & nhiét d6 phong trong 1 gid. Xt Iy hdn hop tao thanh bang HCI 2M (aq)
(4mL) va chiét xuét bang EtOAc (x2). Lam khan dich chiét hiru co gom dwgc qua MgSO,

va loc. Loai bé dung mdi trong ap suat giam dé thu duoc hop chat tiéu de.

Bu6ce 8: Xt Iy hdn hop ddng phan khéng dbi quang gdm 5-((2R,4R,6S)-6-(tert-
butyl)-4-metoxytetrahydro-2H-pyran-2-yl)-4-metylisoxazol-3-cacboxylic va axit 5-
((2R,48S,685)-6-(tert-butyl)-4-metoxytetrahydro-2H-pyran-2-yl)-4-metylisoxazol-3-
cacboxylic va axit 5-((2S.,4R,6R)-6-(tert-butyl)-4-metoxytetrahydro-2H-pyran-2-yl)-4-
metylisoxazol-3-cacboxylic va axit 5-((25,4S,6R)-6-(tert-butyl)-4-metoxytetrahydro-2H-
pyran-2-yl)-4-metylisoxazol-3-cacboxylic (20mg, 0,067mmol) va 4-amino-2-xyclobutyl-
1,5-dimetyl-1H-pyrazol-3(2H)-on (Chét trung gian E) (12,80mg, 0,071mmol) trong DMF
(0,5mL) béng DIPEA (0,047mL, 0,269mmol) va HATU (33,2mg, 0,087mmol). Khqu
hén hop phan tmg & nhiét d6 phong qua dém. Xt Iy hdn hop tao thanh bing nudce va chiét
xuét bang EtOAc (x2). Rira dich chiét hitu co gom duge bang liti clorua 0,5M (aq), nuée
mudi, 1am khan qua MgSO,, loc va loai bé dung méi trong 4p suat giam. Hap thu nguyén
lidu tho vao silica va tinh ché bang sic ky rira giai bang 0-100% EtOAc trong iso-hexan
thu dwoc hop chat tiéu dé;

LC-MS: Rt = 1,38min; MS m/z [M+H]+ 461,6; phuong phap 2minLowpHv03
'H NMR (400MHz, CDCl3) & 8,10 (1H, br s), 4,99 (1H, d), 4,63 (1H, mult), 3,82 (1H,
mult), 3,51 (1H, d), 3,41 (3H, s), 3,28 (3H, s), 2,88-2,75 (2H, br mults), 2,41-2,31 (2H, br
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mults), 2,28 (3H, s), 2,22 (3H, s), 2,14-2,06 (1H, br mult), 1,99-1,83 (3H, br mults), 1,83-
1,72 (1H, br mult), 1,52 (1H, mult), 0,92 (9H, s).

Vidu 15:
5-(6-(tert-butyl)tetrahydro-2H-pyran-2-yl)-N-(2-xyclobutyl-1,5-dimetyl-3-ox0-2,3-
dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-cacboxamit

va

Buge 1: Hon hop gom etyl 5-((2R,6S)-4-bromo-6-(tert-butyl)tetrahydro-2H-pyran-
2-yl)-4-metylisoxazol-3-cacboxylat va etyl 5-((2S,6R)-4-bromo-6-(tert-butyl)tetrahydro-
2H-pyran-2-yl)-4-metylisoxazol-3-cacboxylat (1:1)

Thém bromotrimetylsilan (0,405mL, 3,12mmol) vao binh phan Ung da dwoc lam
lanh bing d4 trong nito chira 2,2-dimetylhex-5-en-3-ol (Chit trung gian F) (400mg,
3,12mmol) va indi (III) bromua (55,4mg, 0,156mmol) trong DCM khé (31mL). Khuiy
hén hop phan mg véi 1am lanh bing da trong 30min. Lam lanh binh phan tng tht hai
chtra dung dich etyl 5-formyl-4-metylisoxazol-3-cacboxylat (Chét trung gian C) (572mg,
3,12mmol) trong DCM khé (31mL) trong nito bang da. Thém timg giot hdn hgp nay vao
binh phén tng thir nhit trong trong 30min v&i da lanh. Khudy hdn hgp phan tGng véi d4
lanh trong 1,5 gio va & nhiét d¢ phong qua dém. Thém pivalaldehyt (0,085mL,
0,781 mmol) vao hdn hop phan tng va khudy hdn hop niy trong 2 gid. Tiép theo thém
pivalaldehyt (0,085mL, 0,781 mmol) va khudy hén hop phan @ng & nhiét d6 phong qua
dém. Thém dung dich NaHCOs (aq) chita nu6c bdo hoa vao hdn hop tao thanh va khudy
manh hdn hop trong 2 phut. Pua hdn hop tao thanh qua cdt sic ky tach pha va thu dung

dich rira giai hitu co va ¢b dic trong ap suit giam. Nguyén lidu tho dugce hip thu vio silic
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oxit va tinh ché bing sic ky rira giai bang 0-30% EtOAc trong iso-hexan thu dwgc hop
chét tiéu dé;

LC-MS; Rt = 1,68min; MS m/z [M+H]+ 376,4; phuong phap 2minLowpHv03

Bude 2: Hon hop gdm etyl 5-((2R,6S)-6-(tert-butyl)tetrahydro-2H-pyran-2-yl)-4-
metylisoxazol-3-cacboxylat va etyl 5-((2S,6R)-6-(tert-butyl)tetrahydro-2H-pyran-2-yl)-4-
metylisoxazol-3-cacboxylat (1:1)

Thém Pd/C 10% (26,5mg, 0,249mmol) vao hdn hop gdm etyl 5-((2R,6S)-4-bromo-
6-(tert-butyl)tetrahydro-2H-pyran-2-yl)-4-metylisoxazol-3-cacboxylat va etyl 5-((2S,6R)-
4-bromo-6-(tert-butyl)tetrahydro-2H-pyran-2-yl)-4-metylisoxazol-3-cacboxylat (1:1)
(233mg, 0,623mmol) trong EtOH (7,1mL) va EtOAc (0,7mL) trong khi nito va khudy hén
hop trong khi quyén hydro & nhiét do phong trong 7 gid. Thém natri bicacbonat (209mg,
2,490mmol) va khudy hdn hop phan tmg trong khi quyén hydro qua dém. Tiép theo, thém
Pd/C 10% (26,5mg, 0,249mmol) va khudy lién tuc trong khi quyén hydro qua dém. Loc
hén hop tao thanh qua cot sic ky Celite®, rira giai bing EtOAc va loai bé dung mdi hitu
co trong 4p suit giam. Nguyén liéu thd duoc hép thu vao silic oxit va tinh ché bing sic ky
rira giai bing 0-50% EtOAc trong iso-hexan thu dugc hop chét tidu dé;

LC-MS: Rt = 1,72min; MS m/z [M+H]+ 296,3; phuong phap 2minLowpHv03

'H NMR (400MHz, CDCl;) & 4,54 (1H, d), 4,66 (2H, q), 3,01 (1H, d), 2,19 (3H, s), 1,94
(1H, mult), 1,83-1,77 (1H, mult), 1,73-1,48 (3H, mults), 1,34 (3H, t), 1,35-1,26 (1H,
mults), 0,84 (9H, s).

Bu6c 3: Hon hop gdm axit 5-((2R,6S)-6-(tert-butyl)tetrahydro-2H-pyran-2-yl)-4-
metylisoxazol-3-cacboxylic va axit 5-((2S,6R)-6-(tert-butyl)tetrahydro-2H-pyran-2-yl)-4-
metylisoxazol-3-cacboxylic (1:1)

Thém NaOH 2M (aq) (0,209mL, 0,417mmol) vao dung dich di khudy etyl 5-
((2R,68)-6-(tert-butyl)tetrahydro-2H-pyran-2-yl)-4-metylisoxazol-3-cacboxylat va etyl 5-
((2S,6R)-6-(tert-butyl)tetrahydro-2H-pyran-2-yl)-4-metylisoxazol-3-cacboxylat (1:1)
(112mg, 0,379mmol) trong THF (2mL) va MeOH (1,2mL) ¢ nhiét do phong. Khudy hon
hop phén tng & nhiét dd phong qua dém. Loai bd dung méi trong 4p suit giam va pha

lodng phin can bang EtOAc va nude. Tach cac 16p va rira 16p chira nude bang EtOAc
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(x2). Axit hoa 16p chira nude bing cach thém HCI 2M (aq) va chiét xudt bang EtOAc
(x3). Lam khan dich chiét hitu co gom duoc qua MgSO, va loc. Loai bé dung méi trong
ap suét giam dé thu dugc hop chit tidu dé;

LC-MS; Rt 1,57min; MS m/z [M+H]+ 268,3; phuong phap 2minLowpHv03

Budc 4: 5-((2S,6R)-6-(tert-butyl)tetrahydro-2H-pyran-2-yl)-N-(2-xyclobutyl-1,5-
dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-cacboxamit va 5-
((2R,65)-6-(tert-butyl)tetrahydro-2H-pyran-2-yl)-N-(2-xyclobutyl-1,5-dimetyl-3-oxo0-2,3-
dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-cacboxamit

Thém oxalyl clorua (0,014mL, 0,165mmol) va DMF (0,023mL, 0,299mmol) vao
dung dich hén hop gbém axit 5-((2R,6S8)-6-(tert-butyl)tetrahydro-2H-pyran-2-yl)-4-
metylisoxazol-3-cacboxylic va axit 5-((2S,6R)-6-(tert-butyl)tetrahydro-2H-pyran-2-yl)-4-
metylisoxazol-3-cacboxylic (1:1) (40mg, 0,150mmol) trong DCM khé (3mL) trong nito.
Khuiy hdn hop phan tmg & nhiét dd phong trong 5 phiit va thém 4-amino-2-xyclobutyl-
1,5-dimetyl-1H-pyrazol-3(2H)-on (Chit trung gian E) (27,lmg, 0,150mmol) va
trietylamin (0,063mL, 0,449mmol). Khudy hdn hop phan tmg & nhiét d6 phong trong 5
phat. Thém nude vao hdn hop tao thanh va khudy manh truée khi dwa qua cot sdc ky tach
pha. Thu phan hitu co va loai bé dung méi trong ap suit giam. Sau d6 hap thu nguyén ligu
thé vao silica va tinh ché bang sic ky rira giai bang 0-100% EtOAc trong iso-héxan thu
duge nguyén liéu tho 12 hdn hop ddng phan ddi anh.

Phén tach khong déi ximg nguyén liéu sir dung Sic ky 1éng siéu t6i han thu dugc

ddng phan d6i anh riéng 1é:

Chi tiét phuong phap:

Cot: Phenomenex LUX C2 250 x 10 mm c6t, 5 um @ 35°C
Pha dong: 50% Metanol + 0,1% v/v DEA / 50% CO2

Flow: 10mL/min

Detection: UV @ 220 nm

Instrument: Berger Minigram SFC System 2
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Vi du 15a: 5-((2S,6R)-6-(tert-butyl)tetrahydro-2H-pyran-2-yl)-N-(2-xyclobutyl-1,5-
dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-cacboxamit ~ hodc  5-
((2R,6S)-6~(tert-butyl)tetrahydro-2H-pyran-2-y1)-N-(2-xyclobutyl-1,5-dimetyl-3-oxo0-2,3-
dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-cacboxamit

SFC khéng dbi xtmg: Rt = 14,26min

LC-MS: Rt = 4,59min; MS m/z [M+H]+ 431,5; phuong phap 8minLowpHvO01

'H NMR (400MHz, CDCl;) & 8,28 (1H, br s), 4,69-4,59 (2H, mults), 3,32 (3H, s),
3,10 (1H, d), 2,83 (2H, mults), 2,41-2,34 (2H, mults), 2,29 (3H, s), 2,23 (3H, s), 2,03 (1H,
br d), 1,96-1,60 (6H, mults), 1,45-1,33 (1H, mults), 0,93 (9H, s).

Vi du 15b: 5-((2R,65)-6-(tert-butyl)tetrahydro-2H-pyran-2-yl)-N-(2-xyclobutyl-1,5-
dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-cacboxamit ~ hodc  5-
((2S,6R)-6~(tert-butyl)tetrahydro-2H-pyran-2-yl)-N-(2-xyclobutyl-1,5-dimetyl-3-o0x0-2,3-
dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-cacboxamit

Chiral SFC: Rt = 18,40min

LC-MS : Rt =4,58min; MS m/z [M+H]+ 431,5; phuong phap 8minLowpHv01

1H NMR (400MHz, CDCls) 6 8,28 (1H, br s), 4,69-4,59 (2H, mults), 3,32 (3H, s), 3,10
(1H, d), 2,83 (2H, mults), 2,41-2,34 (2H, mults), 2,29 (3H, s), 2,23 (3H, s), 2,03 (1H, br
d), 1,96-1,60 (6H, mults), 1,45-1,33 (1H, mults), 0,93 (9H, s).

Vidu 16:
5-((2S,6R)-6-(tert-butyl)tetrahydro-2H-pyran-2-yl)-N-(2-xyclohexyl-1,5-dimetyl-3-

0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-cacboxamit hoac 5-((2R,65)-6-(tert-

butyl)tetrahydro-2H-pyran-2-yl)-N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-

pyrazol-4-yl)-4-metylisoxazol-3-cacboxamit
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Diéu ché hop chat tidu dé bing phuong phap twong tw phuong phap cua vi du 15
bing cach thay thé 4-amino-2-xyclobutyl-1,5-dimetyl-1H-pyrazol-3(2H)-on (Chat trung
gian E) trong budc 4 véi 4-amino-2-xyclohexyl-1,5-dimetyl-1H-pyrazol-3(2H)-on (Chét
trung gian D). Phan tach khong d6i ximg sir dung Séc ky 16ng siu t&i han thu duoc chét
ddng phan d6i anh riéng 1é: |

Chi tiét phuong phép:

Cot: Chiralpak OD-H 250x10mm, Spm @ 35°C
Pha ddng: sc-CO,: Isopropanol + DEA 0,1%

Flow: 10mL/min

Detection: UV @ 220 nm

Instrument: Berger Minigram SFC1

5-((2S,6R)-6-(tert-butyl)tetrahydro-2H-pyran-2-yl)-N-(2-xyclohexyl-1,5-dimetyl-3-
ox0-2,3-dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-cacboxamit hodc 5-((2R,6S)-6-(tert-
butyl)tetrahydro-2H-pyran-2-yl)-N-(2-xyclohexyl-1,5-dimetyl-3-o0x0-2,3-dihydro-1H-
pyrazol-4-yl)-4-metylisoxazol-3-cacboxamit

Chiral SFC Rt = 8,19 min;

LC-MS: Rt = 4,87min; MS m/z [M+H]+ 459,5; phuong phap 8minLowpHv01

1H NMR (400MHz, CDCl3) 6 7,99 (1H, s), 4,53 (1H, dd), 3,97 (1H, tt), 3,18 (3H, s),
3,01 (1H, dd), 2,20 (3H, s), 2,12 (3H, s), 1,96-1,86 (2H, mults), 1,83-1,74 (4H, mults),
1,72-1,49 (6H, mults), 1,35-1,22 (2H, mults), 1,21-1,11 (2H, mults), 0,84 (9H, s).
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Vidu 17:

Hon hop gém 5-((2R,6S)-6-(tert-butyl)tetrahydro-2H-pyran-2-y1)-N-(2-isopropyl-
1,5-dimetyl-3-o0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-cacboxamit va 5-
((2S,6R)-6-(tert-butyl)tetrahydro-2H-pyran-2-yl)-N-(2-isopropyl-1,5-dimetyl-3-ox0-2,3-
dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-cacboxamit

O-N , O O-N , O
=\ _\__N <;§>“”\\\ N
o | &N (8o \@N/<
O N % 0 N
\ \
va

Bu6e 1: Hon hop gom etyl 5-((2R,6S)-6-(tert-butyl)-4-iodotetrahydro-2H-pyran-2-
yl)-4-metylisoxazol-3-cacboxylat va etyl 5-((2S,6R)-6-(tert-butyl)-4-iodotetrahydro-2H-
pyran-2-yl)-4-metylisoxazol-3-cacboxylat (1:1)

Thém timg giot TMSCI (0,698mL, 5,46mmol) trong 10 gidy vao dung dich di khudy
etyl 5-formyl-4-metylisoxazol-3-cacboxylat (lg, 5,46mmol), 2,2-dimetylhex-5-en-3-ol
(Chét trung gian F) (0,700g, 5,46mmol) va natri iodua (0,818g, 5,46mmol) trong MeCN
khé (20mL) trong nito & nhiét d6 phong. Khudy hdn hop phan tng & nhiét do phong qua
dém. Thém pivalaldehyt (0,593mL, 5,46mmol) viao hdn hop tao thanh va khudy hén hop
phan Ung trong 3 gi(‘r. Pha lodng hdn hop tao thanh bang EtOAc va rira bang dung dich
natri thiosulfat 10% (aq) (x1) va nuéc (x1). Lam khan 16p hitu co qua MgSQO,, loc va loai
b6 dung méi trong 4p suét gidm. Sau d6 hap thu nguyén liéu tho vao silica va tinh ché
bing séc ky rira giai bing EtOAc 0-50% trong iso-hexan thu dugc hop chét tidu dé;

LC-MS: Rt = 1,76min; MS m/z [M+H]+ 422.3; phuong phap 2minL.owpHv03

Bué6e 2: Hon hop gdém etyl 5-((2R,68)-6-(tert-butyl)-5,6-dihydro-2H-pyran-2-yl)-4-
metylisoxazol-3-cacboxylat va etyl 5-((2S,6R)-6-(tert-butyl)-5,6-dihydro-2H-pyran-2-yl)-
4-metylisoxazol-3-cacboxylat (1:1)

Thém DBU (0,284mL, 1,885mmol) vao dung dich hdn hop gom etyl 5-((2R,6S)-6-
(tert-butyl)-4-iodotetrahydro-2H-pyran-2-yl)-4-metylisoxazol-3-cacboxylat va etyl 5-
((2S,6R)-6~(tert-butyl)-4-iodotetrahydro-2H-pyran-2-yl)-4-metylisoxazol-3-cacboxylat
(1:1) (794mg, 1,885mmol) trong toluen (3,8mL) va khudy dung dich & nhiét do phong
qua dém. Thém DBU (0,142mL, 0,94mmol) vao hdn hop tao thanh va khudy hdn hop &
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nhiét d6 phong trong 4 gid. Pha lodng hdn hop tao thanh bang EtOAc va nudc va tach cic
16p. Chiét xuét 16p chira nu6e bang EtOAc. Lam khan dich chiét hitu co gom duoc qua
MgSO,, loc va loai bé dung méi trong ap suat giam. Sau d6 hap thu nguyén liéu tho vao
silica va tinh ché bing séc ky rira giai bang 0-20% EtOAc trong iso-hexan thu duoc hop
chét tiéu dé;

LC-MS: Rt = 1,64min; MS m/z [M+H]+ 294,5; phuong phap 2minLowpHv03

Bu6e 3: Hon hop goém etyl 5-((2R,6S)-6-(tert-butyl)tetrahydro-2H-pyran-2-yl)-4-
metylisoxazol-3-cacboxylat va etyl 5-((2S,6R)-6-(tert-butyl)tetrahydro-2H-pyran-2-yl)-4-
metylisoxazol-3-cacboxylat

Thém Pd/C 10% (769mg, 0,723mmol) vao dung dich hdn hop gdm etyl 5-(2R,6S)-
6-(tert-butyl)-5,6-dihydro-2H-pyran-2-yl)-4-metylisoxazol-3-cacboxylat va etyl 5-
((2S,6R)-6-(tert-butyl)-5,6-dihydro-2H-pyran-2-yl)-4-metylisoxazol-3-cacboxylat ~ (1:1)
(212mg, 0,723mmol) trong etanol (14.5mL) trong nito. Khudy hén hop phan tmg trong
khi quyén hydro & nhiét 6 phong qua dém. Loc hdn hop tao thanh qua cdt sic ky Celite®
trong nito, rira giai bang EtOAc. Loai bd dung méi hiru co trong ap sudt giam. Nguyén
liéu thdé duge hip thu vao silic oxit va tinh ché bing séc ky rira giai bang 0-100% EtOAc
trong iso-hexan thu dugc hop chat tiéu dé;

LC-MS: Rt = 1,70min; MS m/z [M+H]+ 296.,4; phuong phap 2minLowpHv03

Budc 4: axit 5-((2R,6S)-6-(tert-butyl)tetrahydro-2H-pyran-2-yl)-4-metylisoxazol-3-
cacboxylic va axit 5-((2S,6R)-6-(tert-butyl)tetrahydro-2H-pyran-2-yl)-4-metylisoxazol-3-
cacboxylic (1:1)

Thém NaOH 2M (aq) (0,186mL, 0,372mmol) vao dung dich hdn hop gdm etyl 5-
((2R,68)-6-(tert-butyl)tetrahydro-2H-pyran-2-yl)-4-metylisoxazol-3-cacboxylat va etyl 5-
((2S,6R)-6-(tert-butyl)tetrahydro-2H-pyran-2-yl)-4-metylisoxazol-3-cacboxylat (100mg,
0,339mmol) trong THF (3mL) va MeOH (1,8mL). Khudy hén hop phan @ng & nhiét do
phong qua dém. C dic hdn hop tao thanh trong 4p suit giam va pha lodng phin cin bing
EtOAc va nude. Chiét xuit 16p hitu co bang 0,NaOH 1M (aq). Axit héa cac 16p chira
nuée gom duoc bing HCI 1M (aq) va chiét xuét bing EtOAc (x3). Lam khan dich chiét
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hitu co gom duge qua MgSO, va loc. Loai béd dung mbi trong ap suit giam dé thu dliqc
hop chét tidu dé;
LC-MS: Rt = 1,52min; MS m/z [M+H]+ 268,4; phuwong phap 2minLowpHv03

Bu6c 5: Hon hop gdm 5-((2R,6S)-6-(tert-butyl)tetrahydro-2H-pyran-2-yl)-N-(2-
isopropyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-cacboxamit
va 5-((2S,6R)-6-(tert-butyl)tetrahydro-2H-pyran-2-yl)-N-(2-isopropyl-1,5-dimetyl-3-oxo-
2,3-dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-cacboxamit (1:1).

Thém oxalyl clorua (0,026mL, 0,302mmol) va DMF (2,230pul, 0,029mmol) vao
dung dich hén hop gom axit 5-((2R,6S)-6-(tert-butyl)tetrahydro-2H-pyran-2-yl)-4-
metylisoxazol-3-cacboxylic va axit 5-((2S,6R)-6-(tert-butyl)tetrahydro-2H-pyran-2-yl)-4-
metylisoxazol-3-cacboxylic (1:1) (77mg, 0,288mmol) trong DCM (2mL) trong nito.
Thém 4-amino-2-isopropyl-1,5-dimetyl-1H-pyrazol-3(2H)-on (Chat trung gian G)
(48,7mg, 0,288mmol) va trietylamin (0,161mL, 1,152mmol) va khudy hén hop phan tmg
& nhiét do phong qua dém. Thém NaOH 1M va DCM viao hén hop tao thanh va dua hon
hop qua cot sic ky tach pha. Lam khan 16p hitu co qua MgSOy, loc va loai bé dung moi
trong 4p suit giam. Sau d6 hip thu nguyén liéu thd vao silica va tinh ché bang sdc ky rira
giai bing 0-100% EtOAc trong iso-hexan thu dugc hop chét tidu dé;

LC-MS: Rt =4,50min; MS m/z [M+H]+ 419,5; phuong phap 8minLowpHv01

'"H NMR (400MHz, DMSO-d6) & 9,50 (1H, s), 4,72 (1H, mult), 4,36 (1H, mult), 3,22
(3H, s), 3,16 (1H, d), 2,14 (3H, s), 2,04 (3H, s), 1,99-1,90 (1H, mult), 1,84-1,78 (1H,
mult), 1,70-1,59 (3H, br mult), 1,35 (6H, d), 1,38-1,23 (1H, br mult), 0,88 (9H, s).

Vidu 18:

Hbn hop gém N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-yl)-5-
((2R,6R)-6-isopropyl-3,6-dihydro-2H-pyran-2-yl)-4-metylisoxazol-3-cacboxamit va N-
(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-y1)-5-((2R,6S)-6-isopropyl-
5,6-dihydro-2H-pyran-2-yl)-4-metylisoxazol-3-cacboxamit ~va  N-(2-xyclohexyl-1,5-
dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-yl)-5-((2S,6R)-6-isopropyl-5,6-dihydro-2H-
pyran-2-yl)-4-metylisoxazol-3-cacboxamit va N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-
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dihydro-1H-pyrazol-4-y1)-5-((2S,6S)-6-isopropyl-3,6-dihydro-2H-pyran-2-yl)-4-

metylisoxazol-3-cacboxamit

o-N HN— /
W W
(S) D (R)
YO / o HN /
O_
[(R)
X

Oo

Budc 1: Etyl 4-metyl-5-vinylisoxazol-3-cacboxylat

Didu ché hop chét tiéu dé twong tur v6i chit trung gian C, budc 1.
'H NMR (400MHz, DMSO-d6) § 6,86 (1H, dd), 6,02 (1H, d), 5,69 (1H, d), 4,37 (2H, q),
2,19 (3H, s), 1,33 (3H, t).

Budc 2: axit 4-metyl-5-vinylisoxazol-3-cacboxylic

Hoa tan etyl 4—mety1—5-Vinyliszazol-3-cacboxylat (250mg, 0,993mmol) trong THF
(5,3mL) va MeOH (3,2mL) va thém NaOH 2M (aq) (497ul, 0,993mmol) vao hdn hop.
Khudy hén hop phan tng & nhiét do phong trong 15 phiit. C6 dic hon hop tao thanh trong
ap suét giam va xir Iy bang HCI 2M (5mL) va nuée (SmL). Thém DCM vao dung dich tao
thanh chira nu6e khi tao thanh nhii twong. Loai bé dung méi trong ap suat giam. Tao
huyén phii cin tao thanh trong DCM (25mL) va dwa qua cdt tich pha. Loai bd dung mdi
hitu co trong 4p sut giam dé thu dugc hop chit ticu d&;

LC-MS: Rt = 1,04 min: MS m/z [M+H]+ 154,1: Phuong phap 2minLowpHv03

Budce 3: N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-metyl-
5-vinylisoxazol-3-cacboxamit

Xt 1y huyén phu axit 4-metyl-5-vinylisoxazol-3-cacboxylic (172mg, 0,809mmol)
trong DCM (10mL) dugc lam lanh d&én 0°C bing oxalyl clorua (0,142mL, 1,617mmol) va
DMF (4 giot). Khudy hdn hop phan mg bang 0°C trong 1 gid va & nhiét d6 phong trong
30 phit. Loai bd dung mdi trong 4p sudt giam va hoa tan phin cin trong DCM (8mL).
Thém 4-amino-2-xyclohexyl-1,5-dimetyl-1H-pyrazol-3(2H)-on (169mg, 0,809mmol)
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(Chét trung gian D) va trietylamin (0,338mL, 2,426mmol). Khudy hdn hop phéan tmg &
nhiét d6 phong qua dém. Pha lodng hdn hop tao thanh bing nude (15mL) va chiét xuat
bing DCM (x2). Gom dich chiét hitu co va loai bé dung méi trong 4p suit giam. Nguyén
lidu thé duge hip thu véo silic oxit va tinh ché bing sic ky rira giai bang 20-100% EtOAc
trong iso-hexan thu dugc hop chét tiéu dé;

LC-MS: Rt 1,1 1min: MS m/z [M+H]+ 345,4: Phuong phép 2minLowpHv03

Buéc 4:  N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-yl)-5-
formyl-4-metylisoxazol-3-cacboxamit

Thém natri periodat (99mg, 0,462mmol) va Os EnCat™ (Microencapsulated OsO,)
(10,26mg, 3,08 pmol) vao dung dich N-(2-xyclohexyl-1,5-dimetyl-3-o0x0-2,3-dihydro-
1H-pyrazol-4-yl)-4-metyl-5-vinylisoxazol-3-cacboxamit (53mg, 0,154mmol) trong THF
(1mL) va nude (0,5mL). Khudy hdn hop phan tmg & nhiét d6 phong qua dém.Loc hon
hop tao thanh qua nit loc len cotton va ¢ dic dung méi rira gii trong ap sudt giam dé thu
duoc hop chét tiéu dé;
'H NMR (400MHz, CDCl5) & 10,09 (1H, s), 8,34 (1H, br s), 4,07 (1H, mult), 3,32 (3H, s),
2,57 (3H, s), 2,23 (3H, s), 2,08-1,95 (2H, br mults), 1,94-1,80 (4H, br mults), 1,71 (1H, br
mult), 1,44-1,30 (2H, br mults), 1,30-1,16 (1H, br mult).

Budc 5: N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-yl)-5-(1-
hydroxybut-3-en-1-yl)-4-metylisoxazol-3 _cacboxamit

Lam lanh dung dich N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-
yl)-5-formyl-4-metylisoxazol-3-cacboxamit (53mg, 0,153mmol) trong THF (1,5mL) dén
0°C va thém ting giot alylmagie bromua 1M trong Et,O (337pl, 0,337mmol) trong
15min. Lam 4m hén hop phan tng dén nhiét 6 phong va thém NH,CI (aq) bio hoa. Chiét
xut 16p chira nudc v6i DCM (x3). Pua dich chiét hiru co gom duoc qua cdt sic ky tich
pha va loai b dung méi hitu co trong ap suat giam. Nguyén lidu thé dugce héap thu vao
silic oxit va tinh ché bing sic ky rira giai bang 50-100% EtOAc trong iso-hexan thu duoc
hop chét tiéu de.
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Budce 6: Hon hop gdm N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-
4-y1)-5-((2R,6R)-6-isopropyl-3,6-dihydro-2H-pyran-2-yl)-4-metylisoxazol-3-cacboxamit
va N-(2-xyclohexyl-1,5-dimetyl-3-o0x0-2,3-dihydro-1H-pyrazol-4-yl)-5-((2R,6S)-6-
isopropyl-5,6-dihydro-2H-pyran-2-yl)-4-metylisoxazol-3-cacboxamit va N-(2-
xyclohexyl-1,5-dimetyl-3-o0x0-2,3-dihydro-1H-pyrazol-4-y1)-5-((2S,6R)-6-isopropyl-5,6-
dihydro-2H-pyran-2-yl)-4-metylisoxazol-3-cacboxamit va N-(2-xyclohexyl-1,5-dimetyl-
3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-5-((2S,6S)-6-isopropyl-3,6-dihydro-2H-pyran-2-yl)-
4-metylisoxazol-3-cacboxamit

Lam lanh dung dich N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-
y1)-5-(1-hydroxybut-3-en-1-yl)-4-metylisoxazol-3-cacboxamit (26mg, 0,054mmol) trong
DCM (0,5mL) dén 0°C va thém isobutyraldehyt (5,38ul, 0,059mmol) va TMSOTf
(10,66pul, 0,059mmol). Khudy hdn hop phan tmg bang 0°C trong 1 gid va & nhiét do
phong qua dém. Thém dung dich NH,CI (aq) bdo hoa viao hdn hop tao thanh va chiét xut
dung dich nay bing DCM (x3). Pua dich chiét hitu co gom duge qua cot sic ky tach pha
va loai bd dung méi hitu co trong 4p sudt giam. Hoa tan nguyén lidu tho trong DMSO va
tinh ché bang cach sir dung sic ky pha dao tu dong truc tiép UV trong 9,5 phut Gradien
ctia MeCN 30-70% trong nuée (axit formic 0,1%) sir dung cot Xselect CSH Prep C18 dé
thu dugce hop chit tidu dé 1a hdn hop alken, ty 1& san phdm du kién boi NMR 1a 3:2 4-
en:3-en; hoa hoc lap thé du kién 1a syn.

LC-MS: Rt = 1,40min; MS m/z [M+H]+ 443,3: Phuong phép 2minLowpHv03

'H NMR (400MHz, CDCl3) & 8,13 — 8,07 (m, 2H), 6,08 — 6,03 (m, 1H), 5,936 —
5,92 (m, 1H), 5,80 — 5,73 (m, 2H), 5,46 — 5,42 (m, 1H), 4,85 (dd, J= 10,37, 3,3, 1H), 4,18
— 4,14 (m, 1H), 4,10 - 4,04 (m, 3H), 3,43 — 3,40 (m, 1H), 3,32 — 3,24 (m, 7H), 2,30 (s,
3H), 2,27 (s, 3H), 2,24 — 2,21 (m, 8H), 2,02 - 1,50 (m, 16H), 1,44 — 1,06 (m, 8H), 1,01-
0,94 (m, 12H).

Vidu 19:

Hbn hop gébm N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-yl)-4-
metyl-5-((2S,65)-6-metyl-3,6-dihydro-2H-pyran-2-yl)isoxazol-3-cacboxamit va N-(2-
xyclohexyl-1,5-dimetyl-3-o0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-metyl-5-((2R,6R )-6-
metyl-3,6-dihydro-2H-pyran-2-yl)isoxazol-3-cacboxamit
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va

Budce 1: Etyl 5-(1-hydroxybut-3-en-1-yl)-4-metylisoxazol-3-cacboxylat

Lam lanh dung dich boron triflorua dietyleteat (54,1pul, 0,427mmol) trong DCM
(0,3mL) dén -78°C. Trong binh phan tmg riéng biét, 1am lanh dung dich etyl 5-formyl-4-
metylisoxazol-3-cacboxylat (Chat trung gian C) (68mg, 0,371mmol) va alyltrimetylsilan
(59,0u1, 0,371mmol) trong DCM dén -78°C va thém timg giot dung dich ndy vao dung
dich boron triflorua dietyleteat. Khudy hdn hop phan g bang -78°C trong 1 gid va &
nhiét d6 phong qua dém. Thém dung dich NaHCOj; (aq) bdo hoa (SmL) vao hdn hop tao
thanh va chiét xuit hdn hop nay bing DCM (x3). Pua dich chiét hitu co gom dugc qua
cot sic ky tach pha va c6 dic dung méi rira giai trong ap suit giam. Nguyén liéu tho duoc
hép thu vao silic oxit va tinh ché bang sic ky rira giai bang 0-50% EtOAc trong iso-hexan
thu duoc hop chét tiéu dé;
LC-MS: Rt = 1,07min; MS m/z [M+H]+ 226,1: Phuong phap 2minLowpHv03

Budce 2: Etyl 4-metyl-5-(6-metyl-3,6-dihydro-2H-pyran-2-yl)isoxazol-3-cacboxylat

Xt ly dung dich etyl 5-(1-hydroxybut-3-en-1-yl)-4-metylisoxazol-3-cacboxylat
(35mg, 0,155mmol) trong DCM (ImL) bing axetaldehyt (8,72pl, 0,155mmol) va lam
lanh hdn hop phan tng dén 0°C. Thém dung dich TMSOTT (80,4pL, 0,465mmol) trong
DCM (1,5mL) duge 1am lanh dén 0°C va khudy hdn hop phan tng & 0°C trong 30 phut va
& nhiét do phong qua dém. Thém dung dich amoni clorua (aq) bdo hoa (2mL) vao hon
hop tao thanh va chiét xudt dung dich bing DCM (x3). Pua dich chiét hitu co gom dugce
qua cot séc ky tach pha va c6 dic dung méi rira giai trong ap sudt giam. Nguyén liéu tho
dugc hap thu vao silic oxit va tinh ché bang sic ky rira giai bang EtOAc 0-100% trong

iso-hexan thu dwoc hop chét tidu d&;
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LC-MS: Rt = 1,32min: MS m/z [M+H]+ 252,2: Phuong phap 2minLowpHv03

Budce 3: axit 4-metyl-5-(6-metyl-3,6-dihydro-2H-pyran-2-yl)isoxazol-3-cacboxylic

Thém NaOH 2M (aq) (27,9 ul, 0,056mmol) vao dung dich etyl 4-metyl-5-(6-metyl-
3,6-dihydro-2H-pyran-2-yl)isoxazol-3-cacboxylat (14mg, 0,056mmol) trong MeOH
(0,2mL) va THF (0,3mL). Khudy hdn hop phan g & nhiét ¢6 phong trong 3 git. C6 dic
hdn hop tao thanh trong ap sudt giam va thém NaOH 2M (aq) (ImL) va nuée (ImL).
Chiét phin chtra nuéc bang DCM (x3) va dua dich chiét hitu co gom dwgc qua cot sic ky

tach pha. Co dic dung moi rira giai trong ap suit giam dé thu duge hop chit tiéu dé.

Budce 4: Hon hop raxemic gdbm N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-
pyrazol-4-yl)-4-metyl-5-((2S,6S)-6-metyl-3,6-dihydro-2H-pyran-2-yl)isoxazol-3-
cacboxamit va  N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-
metyl-5-((2R,6R)-6-metyl-3,6-dihydro-2H-pyran-2-yl)isoxazol-3-cacboxamit

Thém HATU (20,49mg, 0,054mmol) vao dung dich axit 4-metyl-5-(6-metyl-3,6-
dihydro-2H-pyran-2-yl)isoxazol-3-cacboxylic  (12,03mg, 0,054mmol) trong NMP
(0,5mL). Thém 4-amino-2-xyclohexyl-1,5-dimetyl-1H-pyrazol-3(2H)-on (Chét trung gian
D) (11,28mg, 0,054mmol) va trietylamin (7,49ul, 0,054mmol) va khudy hdn hop phan
mg & nhiét &6 phong qua dém. Tach hon hop tao thanh gitta natri hydro cacbonat chira
nuée bio hoa (10mL) va EtOAc (10mL). Rira phin hitu co bing nuéc mudi (10mL), 1am
khan qua MgSO,, loc va loai bé dung méi trong ap suat giam. Nguyén liéu thd dugc hip
thu vao silic oxit va tinh ché bing sic ky rira giai bang EtOAc 40-100% trong iso-hexan
thu dwoc hop chit tiéu dé;

LC-MS: Rt = 3,65min: MS m/z [M+H]+ 415,3: Phuong phap 8minLowpHv01

"H NMR (400MHz, CDC13) § 7,98 (s, 1H), 5,86 — 5,77 (m, 1H), 5,68 — 5,60 (m, 1H), 4,77
(dd, J=10,9, 3,3Hz, 1H), 4,37 (s, 1H), 4,04 - 3,93 (m, 1H), 3,31 (t, J = 7,0Hz, 1H), 3,26
(s, 3H), 2,67 - 2,54 (m, 1H), 2,31 (t, J = 8,1Hz, 1H), 2,19 — 2,08 (m, 7H), 2,02 - 1,87 (m,
2H), 1,86 - 1,72 (m, 2H), 1,64 - 1,59 (m, 1H), 1,36 — 1,05 (m, 7H).

Vi du 20:
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N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-metyl-5-
((2R,3S)-3,5,5-trimetyl-1,4-dioxan-2-yl)isoxazol-3-cacboxamit

Me
Me—)/\o

0, 0

Me | / N

Me

NH
0 0

Me 4
/N’N
40

Buée 1: Etyl 5-((1R,2S)-2-((tert-butyldimetylsilyl)oxy)-1-hydroxypropyl)-4-
metylisoxazol-3-cacboxylat

Thém timg giot tertbutyldimetylsilyl clorua (6,3g, 41,5mmol) vao etyl 5-((1R,2S)-
1,2-dihydroxypropyl)-4-metylisoxazol-3-cacboxylat (Chat trung gian B) (8,65g,
37,7mmol), 4-dimetylaminopyridin (1,38g, 11,32mmol) va trietylamin (5,80mL) trong
DMF (100mL) & 0°C va dé phan tmg 4m 1én nhiét d6 phong. Sau 18h, phan tich phan
g gitta EtOAc va nudc mudi, rira bang amoni clorua chira nwéc bao hoa, nude mubi,
1am khé qua Na,SO, va ¢b dic trong ap suat giam. Nguyén li€u th6 duoc hép thu vao silic
oxit va tinh ché bing sic ky rira giai bang 15% EtOAc trong iso-hexan thu dugc hop chét
tiéu de;

LC-MS: Rt = 1,59 min; MS m/z [M+H]+ 344.4; phuong phap 2minLowpHv03

Budc 2: etyl 5-((1R,2S)-2-((tert-butyldimetylsilyl)oxy)-1-((2-metylalyl)oxy)propyl)-
4-metylisoxazol-3-cacboxylat va 2-metylalyl 5-((1R,2S)-2-((tert-butyldimetylsilyl)oxy)-
1-((2-metylalyl)oxy)propyl)-4-metylisoxazol-3-cacboxylat

Thém timg giot NaH (700mg cia 60wt% thé phan tan dang dau khoang,
17,47mmol) vao etyl 5-((1R,2S)-2-((tert-butyldimetylsilyl)oxy)-1-hydroxypropyl)-4-
metylisoxazol-3-cacboxylat (3,0g, 8,73mmol) trong THF (75mL) & nhiét d6 phong, sau
dé thém tung giot 3-bromo-2-metylprop-1-en (8,81mL, 87mmol) trong 10 phat. Thém
tetrabutyl amoni iodua (2,58g, 6,99mmol) va gia nhiét phan tng tao thanh & 58°C trong 2

gid. Lam lanh phan tng dén nhiét do phong va sau d6 lam nging bang nuéc mudi
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(75mL) va EtOAc (75mL), 1am khd qua Na,SO, va ¢ dic trong ap suit giam thu dugc
hop chit tiéu dé tho 14 hdn hop c6 ty 18 xap xi 9:1;

LC-MS: Rt = 1,90min; MS m/z [M+H]+ 398,5; phuong phap 2minLowpHv03

LC-MS: Rt = 1,95min; MS m/z [M+H]+ 424,5; phuong phap 2minLowpHv03

Budce 3: axit 5-((1R,2S)-2-((tert-butyldimetylsilyl)oxy)-1-((2-metylalyl)oxy)propyl)-
4-metylisoxazol-3-cacboxylic

Thém timg giot liti hydroxitmonohydrat (3,20g, 76mmol) vao hon hop gbm etyl 5-
((1R,2S)-2-((tert-butyldimetyl silyl)oxy)-1-((2-metylalyl)oxy)propyl)-4-metylisoxazol-3-
cacboxylat va 2-metylalyl 5-((1R,2S)-2-((tert-butyldimetylsilyl)oxy)-1-((2-
metylalyl)oxy)propyl)-4-metylisoxazol-3-cacboxylat [4,5g dang hon hop c6 ty 18 xap xi
9:1 chura tetrabutyl amoni iodua gbc (25% trong lwong/trong lwong)] trong THF/nudc
(300mL, 1,5/1,0) va gia nhiét tir tir hon hop tao thanh 1&n 70°C. Sau d6 1am lanh vé nhiét
d6 phong, tach cac 16p va axit héa 16p chira nude con lai bang axit hydrochloric chira
nuée 1M va chiét xuét bﬁng EtOAc. Gom dich chiét hitu co va rira b?mg nude mudi, [am
kh6 qua Na,SO4 va c6 déc trong ap suét giam dé thu duge hop chét tiéu dé tho;
LC-MS: Rt = 1,75min; MS m/z [M+H]+ 370,5; phuong phap 2minLowpHv03

Budc 4: 5-((1R,2S)-2-((tert-butyldimetylsilyl)oxy)-1-((2-metylalyl)oxy)propyl)-N-
(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-
cacboxamit

Thém timg giot 4-amino-2-xyclohexyl-1,5-dimetyl-1H-pyrazol-3(2H)-on (Chét
trung gian D) (2,63g, 12,55mmol) vao axit 5-((1R,2S)-2-((tert-butyldimetylsilyl)oxy)-1-
((2-metylalyl)oxy)propyl)-4-metylisoxazol-3-cacboxylic (4,14g, ~70% trong luong/trong
luong) trong DMF (100mL), sau d6 thém DIPEA (7,8mL, 44,8mmol) va HATU (4,8g,
12,55mmol). Sau d6 khudy & nhiét do phong trong 18h, tach hdn hop phan tng giita
EtOAc va nuéc mudi. Chiét xuit pha chira nu6e bang EtOAc va rira dich chiét hiru co
gom dugc bing nude mudi, lam khd qua Na,SOy va cd dic trong 4p suét giam. Nguyén
liéu thd dwge hip thu vao silic oxit va tinh ché bang sic ky rira giai bang EtOAc 50-100%

trong iso-hexan thu dugc hgp chét tiéu dé;
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LC-MS: Rt = 1,77min; MS m/z [M+H]+ 561,8; phuong phép 2minLowpHv03

Bu6c  5:  N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-yl)-5-
((1R,2S)-2-hydroxy-1-((2-metylalyl)oxy)propyl)-4-metylisoxazol-3-cacboxamit

Thém ting giot tetrabutyl amoni florua (15,16mL, 15,16mmol) vao 5-((1R,25)-2-
((tert-butyldimetylsilyl)oxy)-1-((2-metylalyl)oxy)propyl)-N-(2-xyclohexyl-1,5-dimetyl-3-
0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-cacboxamit (5,06g, 7,58mmol (gia
st @6 tinh khiét 76%)) trong THF (160mL) va khuiy hon hop tao thanh & nhiét do phong
trong 18h. Lam ngirng hdn hop tao thanh bang cac thém tir tir nude (150mL) va BtOAc
(200mL). Rira chét hiru co bang nudc mudi, 1am kho qua Na,SO, va co dic trong ap suét
giam. Nguyén liu tho dugc hip thu vao silic oxit va tinh ché bang séc ky rira giai bang
EtOAc 50-100% trong iso-hexan thu dugc hop chét tiéu dé;
LC-MS: Rt = 1,12min; MS m/z [M+H]+ 447,5; phuong phap 2minLowpHv03

Budc 6: N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-yl)-4-metyl-
5-((2R,38)-3,5,5-trimetyl-1,4-dioxan-2-yl)isoxazol-3-cacboxamit

Thém ting giot thily ngén trifloaxetat (3,92g, 9,19mmol) vao N-(2-xyclohexyl-1,5-
dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-yl)-5-((1R,2S)-2-hydroxy-1-((2-
metylalyl)oxy)propyl)-4-metylisoxazol-3-cacboxamit (3,59g, 8,03mmol) trong THF
(160mL) & nhiét d phong. Thém thuy ngan oxit do (1,99g, 9,19mmol) va khudy hdn hop
phan tmg tao thanh & nhiét 4o phong. Sau 1h, lam lanh phan Gmg dén -78°C va thém timg
giot trietylboran (16,84mL, 16,84mmol), sau d6 thém timg giot natri borohydrit (579mg,
15,31mmol). Sau 1h ¢ -78°C, d& phan tng 4m tir tir 1én nhiét d¢ phong. Lam nglng hon
hop tad thanh bﬁng cach thém nudc mudi va EtOAc, tach, 1am kho qua Na,SO,4 va co dic
trong 4p suét giam. Thém DCM (200mL) va Biotage Si-Thiol (17g, 1,4mmol/g load, ~3
eq) va khudy huyén phi tao thanh nhiét d6 phong trong 18h. Loc phan tng, ria bing
DCM va ¢b dic trong ap suit giam. Nguyén liéu thé duge hap thu vio silic oxit va tinh
ché bang séic ky rira giai bang 90-95% EtOAc trong iso-hexan thu dugc hop chit tidu dé
(>95% ee);
LC-MS: Rt = 1,16min; MS m/z [M+H]+ 447,5; phuong phap 2minLowpHv03
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'H NMR. ([400MHz], [DMSO] 9,55 (1H, s), 4,36 (1H, d), 4,09 (1H, m), 3,91 (1H, m),
3,65 (1H, d), 3,42 (1H, d), 3,21 (3H, 5), 2,16 (3H, 5), 2,03 (3H, s), 1,98 (2H, m), 1,78 (2H,
m), 1,64 (3H, m), 1,37 (3H, s), 1,31 (2H, m), 1,17 (1H, m), 1,10 (3H, s), 0,87 (3H, d).

Vidu21.1
[5-(4-bromo-5-metyltetrahydro-2H-pyran-2-yl)-N-(2-xyclohexyl-1,5-dimetyl-3-
0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-cacboxamit]

va
Vi du 21.2: N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-yl)-4-metyl-5-
(5-metyl-3,6-dihydro-2H-pyran-2-yl)isoxazol-3-cacboxamit

: N O O ‘ }
0N N
O X HN |
~ \N\

Budc 1: [Etyl 5-(4-bromo-5-metyltetrahydro-2H-pyran-2-yl)-4-metylisoxazol-3-
cacboxylat]

Thém bromotrimetylsilan (0,213mL, 1,638mmol) vao hén hop di dugce lam lanh
bing di 2-metylbut-3-en-1-ol (Aldrich) (0,171mL, 1,638mmol), indi (III) bromua
(28,3mg, 0,082mmol) va DCM khé (10mL) trong nito. Khudy hén hop phan tmg bing da
lanh trong 30min. Thém dung dich etyl 5-formyl-4-metylisoxazol-3-cacboxylat d4 lanh
(Chét trung gian C) (300mg, 1,638mmol) trong DCM khé (2mL) vao hén hgp phan tmg
trong thoi gian 5 phut. Khudy hdn hop phan tmg bing da lanh va lam 4m 1én nhiét do
phong qua cudi tuan. Xir Iy hdn hop tao thanh bang NaHCO; chira nurdc bdo hoa (10ml)
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bang cach khudy & 0°C. Pua hdn hop tao thanh qua cdt sic ky tach pha va loai bé dung
moi rira giai trong ap suat giam. Hoa tan nguyén liéu thd trong DMSO va tinh ché bang
cach sir dung sic ky pha dao tu dong truc tiép UV trong 9,5 phut Gradien MeCN 50 -
98% trong nudc (axit formic 0,1%). Thém phéan sin phdm vao EtOAc (50mL) va rira
béng NaHCO; chira nude bao hoa (50ml). Lam khan phé‘m hitu co MgSOy,, loc va loai bo
dung mai trong ap suét giam dé thu duoc hop chét tidu dé;

LC-MS: Rt = 1,47min; MS m/z [M+H]+332,2/334,2: Phuong phép 2minLowpHv03

Budc 2: [Kali 5-(4-bromo-5-metyltetrahydro-2H-pyran-2-yl)-4-metylisoxazol-3-
cacboxylat] va kali (R)-4-metyl-5-(5-metyl-3,6-dihydro-2H-pyran-2-yl)isoxazol-3-
cacboxylat va kali (S)-4-metyl-5-(5-metyl-3,6-dihydro-2H-pyran-2-yl)isoxazol-3-
cacboxylat

Thém kali trimetylsilanolat (Aldrich) (107mg, 0,953mmol) vao dung dich [etyl 5-(4-
bromo-5-metyltetrahydro-2H-pyran-2-yl)-4-metylisoxazol-3-cacboxylat] (211mg,
0,635mmol) trong THF khan (5mL). Khudy hén hop phan tng & nhiét d6 phong va
nghién bang séng am. Sau d6 thém THF va khudy hdn hop trong 3 giv. C6 dic hdn hop
tao thanh trong ap suét giam dé thu duoc hdn hop hop chét tiéu dé;

LC-MS: Rt = 1,07min; MS m/z [M+H]+ 224,2; Rt = 1,20min; MS m/z [M+H]+ 306,2:
Phuong phap 2minLowpHv03.

Buéc  3:  [5-(4-bromo-5-metyltetrahydro-2H-pyran-2-yl)-N-(2-xyclohexyl-1,5-
dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-cacboxamit] va hén hop
gdm hop chit (R)-N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-yl)-4-
metyl-5-(5-metyl-3,6-dihydro-2H-pyran-2-yl)isoxazol-3-cacboxamit va (S)-N-(2-
xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-yl)-4-metyl-5-(5-metyl-3,6-
dihydro-2H-pyran-2-yl)isoxazol-3-cacboxamit (1:1)

Thém HATU (Flochem) (265mg, 0,697mmol), 4-amino-2-xyclohexyl-1,5-dimetyl-
1H-pyrazol-3(2H)-on (Chét trung gian D) (133mg, 0,634mmol) va trietylamin (0,194mL,
1,395mmol) vao dung dich da khudy kali 5-(4-bromo-5-metyltetrahydro-2H-pyran-2-yl)-
4-metylisoxazol-3-cacboxylat va kali 4-metyl-5-(5-metyl-3,6-dihydro-2H-pyran-2-
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yl)isoxazol-3-cacboxylat (hén hop thd) (217mg, 0,634mmol) trong NMP khé (4mL).
Khuiy hén hop phan tng & nhiét 6 phong qua dém va tach gitra EtOAc (25mL) va
NaOH 1M (25mL). Rira phan hitu co bing nuée (30mL), nurdec mudi (30mL), 1am khan
qua MgSO,, loc va c¢b dic trong ap sut giam. Hoa tan nguyén lidu thd trong DMSO va
tinh ché bang cach st dung séc ky pha dao tir dong truc tiép UV qua 9,5 phiit Gradien cua
MeCN 30 - 70% trong nudc (axit formic 0,1%). Thém phan san phim vao EtOAc (50mL)
va rira bang NaHCO; chira nudc bdo hoa (50mL). Lam khan 16p hitu co qua MgSO,, loc

va loai bé dung méi trong 4p suit giam dé thu dwoc hop chit tiéu dé.

Vi du 21.1: [5-(4-bromo-5-metyltetrahydro-2H-pyran-2-yl)-N-(2-xyclohexyl-1,5-dimetyl-
3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-cacboxamit] LC-MS: Rt =
1,30min; MS m/z [M+H]+ 497.5: Phuong phéap 2minLowpHv03

'H NMR (400MHz, CDCl;) & 7,88 (1H, s), 4,47 (1H, mult), 4,03-3,87 (2H, br mults),
3,80-3,72 (1H, mult), 3,14 (3H, s), 2,43-2,36 (1H, br mult), 2,13 (3H, s), 2,08 (3H, s),
2,01 (1H, br mult), 1,91-1,80 (3H, br mults), 1,79-1,68 (5H, br mults), 1,58 (1H, br mult),
1,31-1,18 (2H, br mults), 1,16-1,05 (1H, br mult), 0,95 (3H, d).

Vi dy 21.2: N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-yl)-4-metyl-5-
(5-metyl-3,6-dihydro-2H-pyran-2-yl)isoxazol-3-cacboxamit LC-MS: Rt = 1,25min; MS
m/z [M+H]+ 415,4: Phuong phép 2minL.owpHv03

'H NMR (400MHz, CDCl;) § 8,04 (1H, s), 5,63 (1H, mult), 4,78 (1H, dd), 4,26-4,00 (3H,
br mults), 3,26 (3H, s), 2,72-2,61 (1H, br mult), 2,28 (3H, s), 2,21 (3H, s), 2,07-1,93 (3H,
br mults), 1,92-1,81 (5H, br mults), 1,75-1,66 (2H, br mults), 1,67 (3H, s), 1,44-1,30 (2H,
br mults), 1,30-1,18 (1H, br mult).

Vi du 22:

N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-metyl-5-
((2R,5R)-5-metyltetrahydro-2H-pyran-2-yl)isoxazol-3-cacboxamit
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Thém Pd-C (3,59mg, 0,034mmol) vao hdn hop gom hop chét (R)-N-(2-xyclohexyl-
1,5-dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-yl)-4-metyl-5-(5-metyl-3,6-dihydro-2H-
pyran-2-yl)isoxazol-3-cacboxamit va (S)-N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-
dihydro-1H-pyrazol-4-yl)-4-metyl-5-(5-metyl-3,6-dihydro-2H-pyran-2-yl)isoxazol-3-
cacboxamit (1:1) (Vi du 21.2) (35mg, 0,084mmol) trong EtOH (15mL) trong khi nito.
Khudy hdn hop phan tmg & nhiét 6 phong trong khi quyén hydro & 0,35bar trong 2 gio.
Loc hdn hop tao thanh qua Celite®, rira qua Etanol. C6 dic dich loc trong 4p suit giam va
dua qua cdt sic ky Biotage Silica-TMT 1g trong trong luc. Rira cot séc ky bang etanol va
¢ dac dung méi rira giai trong 4p sudt giam. Hoa tan nguyén lidu thd trong DMSO va
tinh ché bang cach sir dung sic ky pha dao tu dong truc tiép UV trong 9,5 phuit gradien
ctia MeCN 30 - 70% trong nu6e (axit formic 0,1%). Thém phan san phim vao EtOAc
(30mL) va rira bing NaHCO; chira nude bdo hoa (30mL). Lam khé phan chiét hitu co
qua MgSOy, loc va c6 dic trong ap suét gidm dé thu duge hop chét tiéu dé;
LC-MS: Rt 1,23min; MS m/z [M+H]+ 417,4; phuong phap 2minLowpHvO03
'H NMR (400MHz, CDCl;) & 8,35 (1H, mult), 4,77 (1H, mult), 4,17-3,99 (2H, mults),
3,72 (1H, dd), 3,50 (1H, dd), 3,34 (3H, mult), 2,29-2,22 (6H, mults), 2,08-1,97 (4H,
mults), 1,86 (3H, mults), 1,75 (1H, mult), 1,63 (1H mult), 1,37 (2H, mult), 1,30-1,22 (3H,
mult), 1,05 (2H, mult), 0,87 (1H, mult).

Phén tach khong d6i ximg & vi du 22 sir dung sic ky 16ng siéu t6i han thu dwgc hai
chit ddng phan dbi anh riéng 1é ctia dong phan khong ddi quang cis va hdn hgp raxemic

gdm ddng phan khong d6i quang trans:

Chi tiét phuong phap:

Cot: Chiralpak AD-H 250 x 10 mm, 5 um @ 35°C
Pha dong: 30% Metanol / 70% CO2

Dong: 10mL/min

Do: UV @ 220 nm
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Thiét bi: Berger Minigram SFC2

Vi du 22.a Dong phén lap thé don ctia N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-
1H-pyrazol-4-yl)-4-metyl-5-(5-metyltetrahydro-2H-pyran-2-yl)isoxazol-3-cacboxamit

+
o o5 () o p g ()
(o) RS N (o) = N
- HN \E HN \E)!
(S) N_ (R) N\
R(s) hoeflc (R)

Thoi gian luu SFC = 9,74 min

'H NMR (400MHz, CDCl5) & 8,04 (1H, br s), 4,80-4,75 (1H, br mult), 4,05 (1H, tt),
3,76-3,70 (1H, dd), 3,55-3,48 (1H, dd), 3,25 (3H, s), 2,28 (3H, s), 2,21 (3H, s), 2,07-1,93
(2H, br mults), 1,93-1,75 (8H, br mults), 1,71 (1H, br mult), 1,67-1,58 (1H, br mult),
1,44-1,30 (2H, br mults), 1,30-1,18 (1H, br mult), 1,05 (3H, d).
Vidu 22.b:

Ddng phan lap thé don cua N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-
pyrazol-4-yl)-4-metyl-5-(5-metyltetrahydro-2H-pyran-2-yl)isoxazol-3-cacboxamit

+
o g L o p 5
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Thoi gian luu SFC = 8,12 min

'H NMR (400MHz, CDCl;) & 8,10 (1H, br s), 4,79-4,76 (1H, br mult), 4,06 (1H, tt),
3,75-3,70 (1H, dd), 3,53-3,48 (1H, dd), 3,27 (3H, s), 2,28 (3H, s), 2,22 (3H, s), 2,03-1,95
(2H, mult), 1,92-1,77 (8H, br mults), 1,71 (1H, br mult), 1,66-1,59 (1H, br mult), 1,42-
1,32 (2H, br mults), 1,27-1,20 (1H, br mult), 1,05 (3H, d).

Vidu22.c:
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Hdn hop gdm N-(2-xyclohexyl-1,5-dimetyl-3-oxo-2,3-dihydro-1H-pyrazol-4-yl)-4-
metyl-5-((2S, 5R)-5-metyltetrahydro-2H-pyran-2-yl)isoxazol-3-cacboxamit va N-(2-
xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-metyl-5-((2R, 5S)-5-
metyltetrahydro-2H-pyran-2-yl)isoxazol-3-cacboxamit

e s 0 e O
\ \
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S l\g_l-/{N \()N\ S H \()N\
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Thoi gian luu SFC = 5,84 min

'H NMR (400MHz, CDCl;) & 8,10 (1H, br s), 4,50 (1H, dd), 4,10-3,98 (2H, br
mults), 3,26 (3H, s), 3,17 (1H, t), 2,27 (3H, s), 2,21 (3H, s), 2,09-1,92 (4H, br mults),
1,93-1,77 (7H, br mults), 1,71 (1H, br d), 1,42-1,17 (3H, br mults), 0,87 (3H, d).

Vidu 23:

Hon hop gém  5-((2R,4S)-4-(2-bromopropan-2-yl)tetrahydrofuran-2-y1)-N-(2-
xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-
cacboxamit va 5-((2S,4R)-4-(2-bromopropan-2-yl)tetrahydrofuran-2-y1)-N-(2-
xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-

cacboxamit
O-
O-N (0)
(@) S)\ \
7{?3) HN ( (E),N/O \(E)
Br N
\

Bude 1: 2,2-dimetylbut-3-en-1-ol

Thém 2,2'-(etan-1,2-diylbis(sulfanediyl))dietanol (5,57g, 30,6mmol) vao dung dich
2,2-dimetylbut-3-yn-1-ol (PharmaBlocks) (3g, 30,6mmol) trong dietyl ete kho (40mL),
sau d6 thém Pd 5% trén bari sulphat (Aldrich) (6,51g, 3,06mmol). Khir khi hon hgp hoan
toan bang cach nap nito va khudy trong khi quyén hydro & nhiét do phong trong 4 gio.
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Loc hdn hop tao thanh trong 4p suét giam, rira cht xic tic bang dietyl ete. C6 dic dich
loc cén than trong 4p suit giam dé loai bé hau hét dung méi. Loc huyén phi tao thanh va
c0 dac dich loc trong ap suit giam dé thu duge hop chét tiéu dé;

'H NMR (400MHz, CDCl;) & 5,71 (1H, dd), 5,05-4,97 (2H, mults), 3,27 (2H, s), 1,41
(1H, br mult), 0,95 (6H, s).

Bude 2: Hon hop gdm etyl 5-((2R,4S)-4-(2-bromopropan-2-yl)tetrahydrofuran-2-
yl)-4-metylisoxazol-3-cacboxylat va etyl 5-((2S,4R)-4-(2-bromopropan-2-
yDtetrahydrofuran-2-yl)-4-metylisoxazol-3-cacboxylat

Thém bromotrimetylsilan (0,425mL, 3.28mmol) vao hdn hop duoc lam lanh bang da
gdm 2,2-dimetylbut-3-en-1-ol (328mg, 3,28mmol), indi (III) bromua (56,6mg,
0,164mmol) va DCM khé (20mL) trong nito va khudy hdn hop tao thanh bing d4 lanh
trong 30 phut. Thém dung dich etyl 5-formyl-4-metylisoxazol-3-cacboxylat dugc lam
lanh bing d4 (Chat trung gian C) (600mg, 3,28mmol) trong DCM kho (2mL) vao hdn hop
phan ng trong 15 phut va khudy hdn hop phan émg bang d4 lanh trong 85 phut. Xir Iy
hdn hop tao thanh bing NaHCOj; chira nude bio hoa (10mL) bang cach khudy & 0°C.
Pua hdn hop ludng pha qua cdt sic ky tach pha va c¢b dic dich loc trong 4p sudt giam.
Nguyén lidu thd duoc hip thu vao silic oxit va tinh ché bang sic ky rira giai bing 0-60%
EtOAc trong iso-hexan thu dugc hop chét tidu dé;

LC-MS: Rt = 1,48min; MS m/z [M+H]+ 346,2/348,2: phuong phap 2minLowpHv03
'H NMR (400MHz, CDCl,) & 5,12 (1H, dd), 4,45 (2H, q), 4,10-4,01 (2H, mult), 2,73-2,65
(1H, mult), 2,46-2,39 (1H, mult), 2,27 (3H, s), 1,82 (3H, s), 1,80 (3H, s), 1,43 (3H, 1).

Bu6e 3: Hon hop gdm axit 5-((2R,4S)-4-(2-bromopropan-2-yl)tetrahydrofuran-2-
y1)-4-metylisoxazol-3-cacboxylic va axit 5-((2S,4R)-4-(2-bromopropan-2-
yDtetrahydrofuran-2-yl)-4-metylisoxazol-3-cacboxylic

Thém NaOH 2M (aq) (1,277mL, 2,55mmol) vao dung dich di khudy gém hdn hop
etyl 5-((2R,4S)-4-(2-bromopropan-2-yl)tetrahydrofuran-2-yl)-4-metylisoxazol-3-
cacboxylat va etyl 5-((2S,4R)-4-(2-bromopropan-2-yl)tetrahydrofuran-2-yl)-4-
metylisoxazol-3-cacboxylat (442mg, 1,277mmol) trong THF (10mL) va MeOH (1mL).
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Khudy hdn hgp phan ing & nhiét ¢ phong. Sau khi hoan thanh, thém hén hop phan tmg
vao nuée (20mL) va axit héa dén pH 5 -6 bing cach thém HC1 1M (aq). Chiét phan chira
nudce bang EtOAc (40mL) va rira dich chiét hitu co gom dwge bing nude mudi (20mL),
1am khan qua MgSO, va loc. Loai bé dung mai trong 4p suit giam dé thu dwgc hop chét
tiéu d¢;

LC-MS: Rt = 1,18min; MS m/z [M+H]+ 318,4/320,5: Phuong phap 2minLowpHv03

Bu6c 4: Hon hop gdm 5-((2R,4S)-4-(2-bromopropan-2-yl)tetrahydrofuran-2-yl)-N-
(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-
cacboxamit va 5-((2S,4R)-4-(2-bromopropan-2-yl)tetrahydrofuran-2-yl)-N-(2-
xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-
cacboxamit

Thém oxalyl clorua (0,045mL, 0,519mmol) vao hdn hop di khudy gébm DMF
(0,073mL, 0,943mmol) trong DCM kho (15mL) trong nito & 0°C. Sau 5 phut, thém dung
dich hdn hop gbém axit 5-((2R,4S)-4-(2-bromopropan-2-yl)tetrahydrofuran-2-yl)-4-
metylisoxazol-3-cacboxylic va axit 5-((2S,4R)-4-(2-bromopropan-2-yl)tetrahydrofuran-2-
y1)-4-metylisoxazol-3-cacboxylic (150mg, 0,471mmol) trong DCM khé (3mL) va khudy
hdn hop phéan tng trong 10 phit. Thém dung dich 4-amino-2-xyclohexyl-1,5-dimetyl-1H-
pyrazol-3(2H)-on (Chét trung gian D) (109mg, 0,519mmol) trong DCM khé (2mL) va
trietylamin (0,197mL, 1,414mmol) va khudy hdn hop phan wng & 0°C trong 40 phut. Tach
hén hop tao thanh gitta DCM (30mL) va NaHCO; chira nuéc (30mL). Pua 16p hitu co
qua cot tach pha va c6 dic dung méi rira giai trong 4p suét giam. Hoa tan nguyén ligu thd
trong DMSO va tinh ché biang cach sir dung sic ky pha d4o trr dong truc tiép UV qua 9,5
phut Gradien cia MeCN 30 - 70% trong nu6e (axit formic 0,1%). Thém phan san phim
vao EtOAc (50mL) va rira bang NaHCO; chira nuéc bdo hoa (50mL). Lam khan 16p hitu
co qua MgSO,, loc va loai bé dung méi trong ap suat giam dé thu duoc hop chit tiéu dé;
LC: Rt = 1,26min: Phuong phép 2minL.owpHv03
'H NMR (400MHz, CDCL3) & 8,06 (1H, br s), 5,19 (1H, t), 4,53 (1H, mult), 4,40 (1H,
mult), 4,05 (1H, tt), 3,26 (3H, s), 2,92-2,77 (2H, br mult), 2,28 (3H, s), 2,21 (3H, s), 2,06-
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1,94 (2H, br mults), 1,92-1,83 (4H, br mults), 1,72 (3H, s), 1,72-1,63 (1H, br niults), 1,64
(3H, s), 1,44-1,30 (2H, br mults), 1,29-1,19 (1H, br mult).

Vi du 24:

Hén hop gdm N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-yl)-5-
((2R,4R)-4-isopropyltetrahydrofuran-2-yl)-4-metylisoxazol-3-cacboxamit ~ va  N-(2-
xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-5-((2S,4S)-4-
isopropyltetrahydrofuran-2-yl)-4-metylisoxazol-3-cacboxamit

O-N

Ousnd. W O o 27N
{Q)W i AN 0
1S) HN N/O ) HN /O
E); N
A \(©);
\ \

N(
A ;

Thém Pd-C (5,18mg, 0,049mmol) vao 5-(4-(2-bromopropan-2-yl)tetrahydrofuran-2-
y1)-N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1 H-pyrazol-4-yl)-4-metylisoxazol-3-
cacboxamit (62mg, 0,122mmol) trong etanol (10mL) trong khi nito. Khudy hdn hop trong
khi quyén hydro & 0,35 bar va nhiét d6 phong qua dém. Thém NaHCO; (40,9mg,
0,487mmol) vao hdn hop phan wng va khudy hdn hop phan émg trong khi quyén hydro &
0,35 bar va nhiét 6 phong trong 2,5 gio. Loc hdn hgp tao thanh qua Celite®, rira qua
EtOH. Pua dich loc qua cdt séc ky Biotage 1g Silica-TMT va loai bé dung méi rira giai
trong 4p sudt giam. Tinh ché nguyén lidu thé bing HPLC-MS du bi trong 9,5 phut
Gradien ctia MeCN 30-98% trong nuée (TFA 0,1%). Hoa tan phin san phdm trong
EtOAc (20mL) va rira bang NaHCO; chira nudc bio hoa (20mL). Rira 16p hitu co bang
nuée mudi (10mL), 1am khan qua MgSO,, loc va loai bd dung méi trong ap sudt giam dé
thu duoc hop chét tiéu deé;

LC-MS: Rt = 1,30min; MS m/z [M+H]+ 431,5: phuong phap 2minLowpHv03.

Phén tach khong ddi xtimg cta vi du 24 sir dung Sic ky 10ng siéu t6i han thu duoc

chét ddng phan db6i anh don.
Chi tiét phuong phép:
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Cot: Chiralpak IB, 250 x 10 mm, 5 um @ 35°C
Pha dong: 40% Isopropanol + 0,1% v/v DEA / 60% CO2
Dong: 10mL/min

Do: UV @ 220 nm

Thiét bi: Berger Minigram SFC1

Vi du 24.a: N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-yl)-5-
((2R,4R)-4-isopropyltetrahydrofuran-2-yl)-4-metylisoxazol-3-cacboxamit hodc

N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-5-((2S,4S)-4-
isopropyltetrahydrofuran-2-yl)-4-metylisoxazol-3-cacboxamit

SFC Rt = 3,99min

LC-MS; Rt = 1,30min; MS m/z [M+H]+ 431,5; phwong phap 2minLowpHv03

'H NMR (400MHz, CDCl;) & 7,99 (1H, br s), 5,09 (1H, mult), 4,09 (1H, t), 4,10-
4,00 (1H, tt), 3,69 (1H, t), 3,24 (3H, s), 2,45-2,36 (1H, mult), 2,25 (3H, s), 2,21 (3H, s),
2,18-2,09 (1H, br mult), 2,06-1,93 (2H, br mults), 1,91-1,83 (5H, br mults), 1,71 (1H, br
mult), 1,67-1,60 (1H, br mult), 1,44-1,30 (2H, br mults), 1,29-1,19 (1H, br mult), 1,00
(3H, d), 0,95 (3H, d).

Vi du 24.b: N—(2-xyclohexyl-1,5—dimetyl-3-oxo-2,3-dihydro-1H-pyrézol-4-yl)-5-
((2R,4R)-4-isopropyltetrahydrofuran-2-yl)-4-metylisoxazol-3-cacboxamit hbéc N-(2-
xyclohexyl-1,5-dimetyl-3-oxo0-2,3-dihydro-1H-pyrazol-4-y1)-5-((2S,4S)-4-
isopropyltetrahydrofuran-2-yl)-4-metylisoxazol-3-cacboxamit

SFC Rt = 5,42min

LC-MS: Rt 1,30min; MS m/z [M+H]+ 431,6: Phuong phap 2minLowpHv03

'H NMR (400MHz, CDCls) & 8,06 (1H, br s), 5,12-5,06 (1H, mult), 4,12-4,01 (2H,
mults), 3,69 (1H, t), 3,26 (3H, s), 2,44-2,36 (1H, mult), 2,26 (3H, s), 2,21 (3H, s), 2,18-
2,08 (1H, mult), 2,05-1,95 (2H, br mults), 1,91-1,83 (5H, br mults), 1,71 (1H, br mult),
1,68-1,59 (1H, mult), 1,44-1,31 (2H, br mults), 1,30-1,19 (1H, br mult), 1,00 (3H, s), 0,95
(3H, s).
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Vi du 25:
5-(4-(tert-butyl)-1,3-dioxolan-2-yl)-N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-
dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-cacboxamit

NH 0
By

g

Budce 1: Etyl 5-(4-(tert-butyl)-1,3-dioxolan-2-yl)-4-metylisoxazol-3-cacboxylat

Thém 3,3-dimetylbutan-1,2-diol (32,3mg, 0,273mmol) vao dung dich etyl 5-formyl-
4-metylisoxazol-3-cacboxylat (Chéit trung gian C) (50mg, 0,273mmol) trong toluen
(0,5mL) va gia nhiét hdn hop & 110°C trong 4,5 gid. Tach hdn hop tao thanh giita EtOAc
va nude va 1am khan 16p hitu co qua MgSOy, loc va loai bd dung mdi trong ap sut giam.
Nguyén lidu thd duge hap thu vao silic oxit va tinh ché bang sic ky rira giai bang 0-100%
EtOAc trong iso-hexan thu dugc hgp chét tiéu dé;

LC-MS: Rt = 1,42min; MS m/z [M+H]+ 284,3: Phuong phap 2minHighpHv03

Budce 2: Kali 5-(4-(tert-butyl)-1,3-dioxolan-2-yl)-4-metylisoxazol-3-cacboxylat

Thém kali trimetylsilanolat (19,02mg, 0,148mmol) vao dung dich etyl 5-(4-(tert-
butyl)-1,3-dioxolan-2-yl)-4-metylisoxazol-3-cacboxylat (42mg, 0,148mmol) trong THF
(4mL) va khudy hdn hop & nhiét &6 phong trong 1,5 gid. C6 dic hdn hop tao thanh trong

ap suit giam dé thu duoc hop chét tiu dé.

Buéc 3: Hon hop gOom 5-((2R,4R)-4-(tert-butyl)-1,3-dioxolan-2-yl)-N-(2-
xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-
cacboxamit va 5-((2R,4S)-4-(tert-butyl)-1,3-dioxolan-2-yl)-N-(2-xyclohexyl-1,5-dimetyl-
3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-cacboxamit va 5-((2S,4R)-4-(tert-
butyl)-1,3-dioxolan-2-yl)-N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-
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yl)-4-metylisoxazol-3-cacboxamit va 5-((2S,4S)-4-(tert-butyl)-1,3-di0xolan-2'-yl)-N—(2—
xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-
cacboxamit

Thém HATU (62,0mg, 0,163mmol), trietylamin (45,5ul, 0,326mmol) va 4-amino-2-
xyclohexyl-1,5-dimetyl-1H-pyrazol-3(2H)-on (Chét trung gian D) (31,0mg, 0,148mmol)
vao dung dich kali 5-(4-(tert-butyl)-1,3-dioxolan-2-yl)-4-metylisoxazol-3-cacboxylat
(43,5mg, 0,148mmol) trong NMP (0,7mL) va khudy hdn hop phan tmg & nhiét d6 phong
qua dém. Thém nudce va EtOAc vao hdn hop tao thanh. Rira phan hitu co bing nude mudi
(x2), 1am khan qua MgSO,, loc va loai bé dung méi trong 4p suét giam. Nguyén lidu thd
dugc hép thu vao silic oxit va tinh ché biang sic ky rira giai bang 0-100% EtOAc trong
iso-hexan thu duoc hop chit tiéu @& 13 hdn hop dong phan khong ddi quang.

Vi du 25a-25d:
5-((2R,4R)-4-(tert-butyl)-1,3-dioxolan-2-yl)-N-(2-xyclohexyl-1,5-dimetyl-3-oxo-
2,3-dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-cacboxamit hodc 5-((2R.,4S)-4-(tert-
butyl)-1,3-dioxolan-2-yl)-N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-
yl)-4-metylisoxazol-3-cacboxamit hodc 5-((2S,4R)-4-(tert-butyl)-1,3-dioxolan-2-y1)-N-(2-
xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-
cacboxamit  hodc  5-((2S,4S)-4-(tert-butyl)-1,3-dioxolan-2-yl)-N-(2-xyclohexyl-1,5-
dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-cacboxamit
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Phan tach khéng d6i xtmg 5-(4-(tert-butyl)-1,3-dioxolan-2-yl)-N-(2-xyclohexyl-1,5-
dimetyl-3-oxo0-2,3-dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-cacboxamit sir dung Séc

ky 1ong siéu téi han thu duge dong phan dbi anh riéng 1é.

Chi tiét phwong phap:

Cot: Chiralpak IB, 250 x 10 mm, Sum @ 35°C
Pha dong: 35% isopropanol + 0,1% v/v DEA / 65% CO2
Dong: 10mL/min

Do: UV @ 220 nm

Thiét bi: Berger Minigram SFC1

Vi du 25a: Pong phan lap thé don 5-(4-(tert-butyl)-1,3-dioxolan-2-yl)-N-(2-

xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-

cacboxamit SFC: Rt = 3,36min

LC-MS : Rt=4,11min ; MS m/z [M+H]+ 447,6 : Phuong phap 8minLowpHv01
'H NMR (400MHz, CDCl;) & 8,29 (1H, br s), 6,02 (1H, s), 4,14-4,00 (2H, mults),
3,97-3,87 (2H, mults), 3,36 (3H, s), 2,31 (3H, s), 2,23 (3H, s), 2,09-1,97 (2H, mults),
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1,88 (3H, br t), 1,73 (1H, br d), 1,44-1,31 (2H, mults), 1,30-1,20 (2H, mults), 1,01
(9H, s).

Vi du 25b: Pong phan 14p thé don 5-(4-(tert-butyl)-1,3-dioxolan-2-yl)-N-(2-xyclohexyl-
1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-cacboxamit

SFC khong d6i xing: Rt = 3,78min

LC-MS: Rt = 4,12min; MS m/z [M+H]+ 447,5; phuong phap 8minLowpHv01

'H NMR (400MHz, CDCLy) & 8,06 (1H, br s), 6,19 (1H, s), 4,16-4,00 (3H, mults),
3,85 (1H, t), 3,30 (3H, s), 2,30 (3H, s), 2,22 (3H, s), 2,07-1,94 (2H, mults), 1,87 (3H, br
t), 1,72 (1H, br d), 1,45-1,20 (4H, mults), 0,99 (9H, s).

Vi du 25¢: Dong phén 1ap thé don 5-(4-(tert-butyl)-1,3-dioxolan-2-yl)-N-(2-xyclohexyl-
1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-cacboxamit

SFC khong d6i ximg: Rt = 4,05 min

LC-MS: Rt = 4,09 min; MS m/z [M+H]+ 447,5; phuong phap 8minLowpHv01

"H NMR (400MHz, CDCly) § 7,99 (1H, br s), 6,02 (1H, s), 4,10-4,01 (2H, mults),
3,97-3,87 (2H, mults), 3,25 (3H, s), 2,32 (3H, s), 2,21 (3H, s), 2,06-1,93 (2H, mults), 1,88
(3H, brt), 1,71 (1H, br d), 1,44-1,30 (2H, mults), 1,30-1,20 (2H, mults), 1,00 (9H, s).

Vi du 25d: Pong phan 1ap thé don 5-(4-(tert-butyl)-1,3-dioxolan-2-yl)-N-(2-xyclohexyl-
1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-cacboxamit

SFC khong d6i ximg: Rt = 5,95 min

LC-MS: Rt = 4,15min; MS m/z [M+H]+ 447,6; phwong phap 8minLowpHvO01

'H NMR (400MHz, CDCl;) § 8,00 (1H, br s), 6,20 (1H, s), 4,16-4,09 (2H, mults),
4,07-4,00 (2H, mults), 3,27 (3H, s), 2,30 (3H, s), 2,21 (3H, s), 2,07-1,94 (2H, mults), 1,87
(3H, brt), 1,72 (1H, br d), 1,45-1,20 (4H, mults), 0,99 (9H, s).

Vi du 26:

N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-5-(5,5-dimetyl-

1,3-dioxan-2-yl)-4-metylisoxazol-3-cacboxamit
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Pidu ché hop chit tiéu dé bang phuong phap twong ti v6i phuong phép trong Vi du
25 bang cach thay thé 3,3-dimetylbutan-1,2-diol (Budc 1) bing 2,2-dimetylpropan-1,3-
diol;

LC-MS: Rt = 3,68min; MS m/z [M+H]+ 433,4; phuong phap 8minLowpHv01

'H NMR (400MHz, CDCl3) 6 7,98 (1H, s), 5,58 (1H, s), 3,96 (1H, tt), 3,71 (2H, d),
3,55 (2H, d), 3,18 (3H, s), 2,26 (3H, s), 2,11 (3H, s), 1,97-1,86 (2H, mults), 1,80-1,74
(3H, mults), 1,62 (1H, br d), 1,33-1,11 (4H, mults), 1,23 (3H, s), 0,75 (3H, s).
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Chét trung gian A:
Etyl 5-bromo-4-metylisoxazol-3-cacboxylat

Budce 1: Etyl 4-metyl-5-0x0-4,5-dihydroisoxazol-3-cacboxylat

Thém hydroxylamin hydroclorua (124g, 1,78 mol) vao dietyl oxalyl propionat
(300g, 1,48 mol) trong etanol (21) va gia nhiét hdn hop phan tmg & 80°C trong 3 gid. Lam
lanh hdn hop tao thanh dén nhiét d6 phong va loai bd dung méi trong ap suat giam. Xir ly
phén cin bing nude va DCM va chiét xuit baing DCM. Lam khé chét hiru co gom duge
va loai bé dung méi trong ap suét giam dé thu duoc hop chét tidu dé;

'"H NMR (400MHz, CDCLy) & 4,40 (2H, q), 2,09 (31, s), 1,38 (3L, 1).

Budce 2: Etyl 5-bromo-4-metylisoxazol-3-cacboxylat

Khuiy etyl 4-metyl-5-oxo0-4,5-dihydroisoxazol-3-cacboxylat (42,5g, 248mmol) va
phosphorous oxybromua (199g, 695mmol) ciing nhau va gia nhiét 1én 80°C. Thém tiung
giot trietylamin (34,6mL, 248mmol) trong 15min va khu4y hén hop phan tng bang 80°C
trong 3 gid. Lam lanh hdn hop tao thanh dén nhiét 46 phong. Thém DCM (400mL) va rét
hdn hop vao da (~400mL) kém khudy. Thém NaOH 2M (aq) (1250mL) cho t6i khi pH 7
va tach 16p tao thanh. Chiét xuét 16p chira nu6c bang DCM (2 x 300mL) va gom dich
chiét hitu co tao thanh, rira bing nu6e (400mL), natri thiosulfat (5% trong lwong/thé tich
dung dich, 400mL), nuéc (400mL) va nuéc mudi (400mL). Lam khan phan hiru co
MgSO, va than, loc va loai bd dung méi trong 4p suat giam. Nguyén liéu thé dugc hap
thu vao silic oxit va tinh ché bang sic ky rira giai bang 0-30% EtOAc trong iso-hexan thu
duoc hop chét tiéu dé;

LC-MS: Rt=1,02min: MS m/z [M+H]+ 234,0: Phuong phap 2minLowpH

'H NMR (400MHz, CDCl;) § 4,47 (2H, q), 2,21 (3H, s), 1,44 (3H, 1).

Chét trung gian B:
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Etyl 5-((1R,25)-1,2-dihydroxypropyl)-4-metylisoxazol-3-cacboxylat

Budc 1: (E)-etyl 4-metyl-5-(prop-1-en-1-yl)isoxazol-3-cacboxylat

Khir khi huyén phu kali #rans-1-propenyltrifloborat (9,86g, 66,7mmol), sin pham
cdng PdCly(dppf).DCM (907mg, 1,11mmol), etyl 5-bromo-4-metylisoxazol-3-cacboxylat
(Chét trung gian A) (13g) va trietylamin (7,7mL) trong EtOH (250mL) trong chan khong
va nap lai béng nito trede khi gia nhiét & 90°C trong 18h. Sauk hi lam lanh dén nhiét d6
phong, tach phan tmg gitra EtOAc va nudc mudi, tach, lam khan qua MgSO, va cb dic
trong 4p suét giam. Nguyén lidu thé dwoc hip thu vao silic oxit va tinh ché bang sic ky
rira giai bang EtOAc 5-10% trong iso-hexan thu dwoc hop chét tiéu d;

LC-MS: Rt = 1,30min; MS m/z [M+H]+ 196,2; phuong phép 2minLowpHv03

Budc 2: Etyl 5-((1R,25)-1,2-dihydroxypropyl)-4-metylisoxazol-3-cacboxylat

Thém tung giot (E)-etyl 4-metyl-5-(prop-1-en-1-yl)isoxazol-3-cacboxylat (SOOmg,V
2,56mmol) trong fert-BuOH-nuéc (1mL) vao hdn hop AD-mix-beta (3,59g, 7,63mmol),
metan sulfonamit (731mg, 7,68mmol), AD-mix-p (DHQD),PHAL bién d6i (80mg,
0,102mmol) va osmi tetroxit (0,836mL 2,5% trong lwong dung dich trong fert-BuOH,
0,067mmol) trong ter+-BuOH-nuéc (1:1, 19mL) va khudy hdn hop phan tng tao thanh &
nhiét do phong trong 1,5 gid. Thém natri sulfit (3,9g) mot phin va khudy phan ting trong
30min. T4ch cac pha va lam khé pha EtOAc qua Na,SO, va ¢6 dic trong ap suat giam.
Nguyén lidu thé dugc hap thu vao silic oxit va tinh ché bang sic ky rira giai bang 65-75%
EtOAc trong iso-hexan thu duogc hop chit tiéu dé (96%ee);

LC-MS: Rt = 0,78min; MS m/z [M+H]+ 230,2; phuong phap 2minLowpHv03

Chét trung gian C:
Etyl 5-formyl-4-metylisoxazol-3-cacboxylat
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Budce 1: Etyl 4-metyl-5-vinylisoxazol-3-cacboxylat

Etyl 5-bromo-4-metylisoxazol-3-cacboxylat (Chét trung gian A) (15g, 64,1mmol) va
khudy tributyl(vinyl)stannan (22,48mL, 77mmol) trong dioxan khé (250mL) va loc bing
nito trong 90 phut & nhiét d6 phong. Thém tetrakis(triphenylphosphin)paladi (3,70g,
3,20mmol) va khudy hdn hop phan tng bing 100°C qua dém. Tach hdn hop phan tng
trong etyl axetat (250mL) va nudc (250mL) va tdch. Thém dung dich natri florua (~1M,
250ml) vao 16p hitu co va loc huyén phl tao thanh qua Celite®. Tach cac 16p va rira chat
hitu co bang nuée, nuwde mudi, lam khan qua MgSO, va loc. Loai bé dung méi trong &p
sudt giam. Nguyén lidu thd duge hip thu vao silic oxit va tinh ché bing sic ky rira giai
bang EtOAc 0-30% trong iso-hexan thu dwgc hop chit tiéu dé;

LC-MS: Rt = 1,20min: MS m/z [M+H]+ 182,5: Phuong phap 2minLowpHv03

Budce 2: Etyl 5-formyl-4-metylisoxazol-3-cacboxylat

Thém natri periodat (10,62g, 49,7mmol) va Osmi ENCAT 40 (828mg, 0,248mmol)
vao etyl 4-metyl-5-vinylisoxazol-3-cacboxylat (3g, 16,56mmol) trong THF (40mL) va
nudc (20mL) & nhiét 6 phong. Khudy hdn hop phan mg & nhiét do phong qua cudi tuin.
Loc hdn hop tao thanh qua Celite® (5 g), rira qua EtOAc. Téach cac 16p va chiét xuét 16p
chira nu6e bang EtOAc. Lam khan dich chiét hitu co gom dwgc qua MgSO,, loc va loai
b6 dung moéi trong ap suit giam. Tao huyén phii nguyén liéu tho trong DCM, nghién bang
séng 4m va dua qua cot sdc ky tach pha. Thu dung mdi rira giai va loai bd dung méi trong
ap suit giam dé thu duogc hop chét tiéu dé;

'H NMR (400MHz, CDCl5) § 10,12 (1H, s), 4,50 (2H, q), 2,56 (3H, s), 1,46 (3H, s).

Chét trung gian D:
4-amino-2-xyclohexyl-1,5-dimetyl-1H-pyrazol-3(2H)-on
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Budc 1: 2-xyclohexyl-5-metyl-1H-pyrazol-3(2H)-on

o
s

Thém xyclohexylhydrazin hydroclorua (AK Scientific) (700g, 4643mmol) vao dung
dich da khudy DCM (3000mL) va dung dich Xnatri hydroxit 1M d4 lanh (1778mL,
3556mmol). Khudy hdn hop phan émg trong 10 phut & nhiét d6 phong. Tach pha tao thanh
va chiét xuat 16p nudc bang DCM (4 x 2000mL). Lam khan dich chiét hiru co gom dugc
qua natri sulphat khan, loc va ¢ dic trong 4p suét giam. Hoa tan chét rin tao thanh trong
nudc (1300mL), thém axit axetic (1300mL) va etyl axetoaxetat (Fluka) (450mlL,
3556mmol) vao dung dich va khudy hdn hop phan g bang 85°C trong 1 gid. C6 dic
hén hop tao thanh dang khé trong 4p sudt giam va hoa tan phan cin trong DCM
(3000mL) va nuée (1000mL). Piéu chinh pH dén pH 9 sir dung 2M K,CO; (aq), tach cac
pha va chiét xuat chat hiru co bang nude mudi (1 x 2 L). Lam bao hoa 16p chtra nude thir
nhit bing natri clorua va chiét xuit pha chira nudc gom duge bing DCM (4 x 2 L). Lam
khan dich chiét hitu co gom dugc qua natri sulfat khan, loc va c6 dic trong 4p suit giam
thu dugc chat ran. Nghién thanh bot chat rin thd, thém TBME (2000mL) va khudy hén
hop & 50°C trong 1 gid, sau d6 13 1 gior nhiét d6 phong. Loc huyén phu tao thanh, rira chit
rin bang TBME (4 x 500mL). Lam khé chét ran phan 14p duoc trong chan khéng & 45°C
trong 16 gitr dé thu dwoc hop chit tiéu dé;

'H NMR (400MHz, DMSO0-d6) & 10,62 (1H, br s), 5,06 (1H, s), 3,89 (1H, mult), 1,98
(3H, s), 1,81-1,55 (7TH, mults), 1,36-1,22 (2H, mults), 1,18-1,05 (1H, mult).

Budc 2: 2-xyclohexyl-1,5-dimetyl-1H-pyrazol-3(2H)-on
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Gia nhiét huyén phu 2-xyclohexyl-5-metyl-1H-pyrazol-3(2H)-on (525g, 2834mmol)
trong N,N-dimetylformamit (2200mL) 1lén 40°C va thém metyl iodua (532mlL,
8502mmol). Gia nhiét hdn hop phan tng 1én 70°C trong 20 gid. Thém tiép metyl iodua
(177mL, 2834mmol) va khudy hdn hop & 75°C trong 3,5 gidy, sau d6 13 80°C trong 20 gid.
C6 dic hdn hop tao thanh trong 4p suat giam va nghién phan cin bing TBME (2000mL).
Thu san phdm bang cach loc, rira qua TBME (5x 500mL) dé thu dwgc. Tao huyén phi
chét rin phan lap dugc trong DCM (2500mL) va nuée (500mL) va didu chinh pH dén pH
9 sit dung dung dich K,CO; 2M chira nude (1700mL). Tach cac pha va chiét xuét 16p
chtra nu6e bing DCM (3 x 500mL). Rira dich chiét hiru co gom duoc bing nude mudi
(1000mL) va c6 dic trong 4p sudt giam. Hoa tan phan cin tao thanh trong etyl axetat
(2000mL), 1am khoé qua natri sulfat khan va loc qua 200g gel silica (40-63um), rira giai
bing MeOH 10% trong EtOAc (7 x 300mL). C6 dic dich loc trong ap sudt giam va lam
khé & 65°C @é thu duge hop chét tiéu d&;

'H NMR (400MHz, DMSO-d6) & 5,02 (1H, s), 3,84 (1H, tt), 3,14 (3H, s), 2,06 (3H, s),
1,98-1,86 (2H, mults), 1,78-1,53 (5H, mults), 1,33-1,20 (2H, mults), 1,18-1,04 (1H, mult).

Budc 3: 2-xyclohexyl-1,5-dimetyl-4-nitro-1H-pyrazol-3(2H)-on

0]
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N
\

Thém 2-xyclohexyl-1,5-dimetyl-1H-pyrazol-3(2H)-on (535g, 2231mmol) vao axit
trifloaxetic (1940mL) dugc 1am lanh dén -15°C va 1am lanh hén hop phan tmg dén 0°C.
Thém tung giot axit nitric 90% (211mL, 4461mmol) trong 90 phut duy tri nhiét d¢ dudi
15°C va khudy hon hop phan tmg trong 30 phit & 10°C. Rét tir tir hdn hop tao thanh vao

nuée da (8 L) va khudy trong 30phat. Thu chat rin bang cach loc va rira bing nude (2 x
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2L), dung dich natri bicacbonat bdo hoa (1 x 2L), nudc (2 x 2L), TBME (3 x 2L) va
heptan (2 x 2L). Lam khé chit rin phan 1ap duoc trong 10 chan khong dé thu duge hop
chét tidu dé;

'H NMR (400MHz, DMSO-d6) § 4,06 (1H, tt), 3,61 (3H, s), 2,57 (3H, t), 2,15-2,03
(2H, mults), 1,81-1,65 (4H, mults), 1,64-1,55 (1H, mult), 1,38-1,24 (2H, mults), 1,19-1,06
(1H, mult).

Budc 4: 4-amino-2-xyclohexyl-1,5-dimetyl-1H-pyrazol-3(2H)-on

O
HoN
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N
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Thém Pd/C 10% (70g) vao 2-xyclohexyl-1,5-dimetyl-4-nitro-1H-pyrazol-3(2H)-on (415g,
1,73 mol) trong MeOH (4500mL) va THF (4500mL) va hydro héa hdn hop phan tng &
0,1 bar va RT trong 57,5 gid. Loc hdn hop tao thanh qua bd loc ap sudt va rira bing
metanol (1x1 L) va THF (2x 1 L). Cb dic dich loc trong ap suét giam dé thu dwoc dau
mau do6 t6i. Hoa tan truc tiép dau trong TBME (4 L), ¢6 dic trong ap suét giam dén ca. 2L
va tao hat (100mg). Khudy huyén phu trong 2h & RT va 1am lanh bing bé da trong 1 gio.
Cb dic chét rin bang cach loc va rira bing TBME d4 lanh timg phan cho t6i khi mat mau
dich loc va 1am khé trong chan khéng dé thu dugc hop chét tidu d@é;

LC-MS: Rt 0,55min; MS m/z 210,1 [M+H]"; phuong phap (SRPb)

'H NMR (400MHz, DMSO-d6) & 3,68 (1H, tt), 3,53 (2H, br s), 2,77 (3H, s), 1,96-1,83
(Z2H, mults), 1,92 (3H, s), 1,78-1,69 (2H, mults), 1,64-1,53 (3H, mults), 1,33-1,19 (2H,
mults), 1,17-1,04 (1H, mult).

Chét trung gian E:
4-aimino—2-xyclobutyl- 1,5-dimetyl-1H-pyrazol-3(2H)-on

-134-



25550

0
H,N
(e
N

\

Budc 1: tert-butyl 2-xyclobutylidenehydrazincacboxylat

Khudy hén hop gdém xyclobutanon (16,96mL, 227mmol) va tert-butyl
hydrazincacboxylat (30g, 227mmol) trong isohexan (378mL), trong nito & hdi luu trong 1
gid. Lam lanh hdn hop phan tmg dén nhiét d6 phong va khudy trong 1 gid. Loc huyén phu
tao thanh, rira giai chit rin bing iso-hexan (x2). Lam khé chat rin trong chan khong &
30°C dé thu duoc hop chit tidu dé;

'H NMR (400MHz, CDCl;) & 7,16 (1H, br s), 3,02 (2H, mult), 2,81 (2H, mult),
2,10-2,00 (2H, mult), 1,53 (9H, s).

Budce 2: tert-butyl 2-xyclobutylhydrazincacboxylat

Thém ting giot dung dich tert-butyl 2-xyclobutylidenehydrazincacboxylat (5,0g,
27,1mmol) trong THF (50mL) trong 1,5 gi¢ vao dung dich phirc boran tetrahydrofuran
(33,9mL, 33,9mmol) trong khi quyén nito. Khudy hén hop phan @mg & nhiét d6 phong
trong 2,5 gid. Thém tirng giot boran tetrahydrofuran (3mL, 3mmol) va khﬁéy hén hop &
nhiét d6 phong qua dém. Lam ngirg cin than hdn hop tao thanh bing cach thém nudc
(50mL) va c6 dic hdn hop trong ap suit giam. Pha lodng phin cin bing nudc (30mL) va
chiét xuét bang EtOAc (2 x 200mL), str dung nuéc mubi dé hdn trg viéc phan tach. Rira
dich chiét hitu co gom duogc bfing nude mudi, 1am khan qua MgSQy, loc va loai bdé dung
moi trong ap sudt giam. Nguyén lidu thé dwoc hip thu vao silic oxit va tinh ché bang sic

ky rira giai bang EtOAc 0-10% trong iso-hexan thu dwgc hop chit tiéu dé.

Budc 3: 1-xyclobutyl-2-metylhydrazin

Thém ting giot dung dich tert-butyl 2-xyclobutylhydrazincacboxylat (1,0g,
5,37mmol) trong THF (26,8mL) vao dung dich liti nhém hydrua 2,4M trong THF
(11,63mL, 27,9mmol) trong khi quyén nito. Sau khi hoan thanh viéc thém, khuiy hén hop
phan tmg & hdi Iuu trong 20 gidr. Lam lanh hdn hop tao thanh bang cach sir dung bé da ma
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duoc thém nude (1mL), NaOH 15% (1mL) va nuée (3mL). Khudy huyén phi trong 15
phut va sau d6 loc qua Celite®. Thém HCI (4M trong dioxan, 1,4mL, 5,6mmol) vao dich
loc va loai bo dung méi trong 4p sudt giam, dong sbi bang EtOH (x2). Nghién nhé hén
hop bing ete va loc chét rin tao thanh va rira bing ete. Lam khé chét rén trong 4p suit

giam dé thu dugc hop chét tiéu de.

Budce 4: (S)-metyl 2-((tert-butoxycacbonyl)amino)-3-oxobutanoat

Thém dung dich Dess-Martin periodinan (2,84g, 6,69mmol) trong DCM (50mL) vao
dung dich Boc-L-threonin metyl este (1,3g, 5,57mmol) trong DCM (20mL) & nhiét do
phong va trong khi quyén nito. Khudy huyén phu tring & nhiét d6 phong trong 3 gid. Pha
loding hdn hop tao thanh bing DCM (50mL) va 1am nging bing cach thém NaHCO; bio
hoa (aq) (50mL) chira natri sulfit 0,5M (6,2g). Tach cac pha va rira 16p hitu co bang
NaHCOj3; nuédce (aq) (50mL) va nudce, lam khan qua MgSQy,, loc va loai béd dung moi trong
ap sudt giam. Nguyén liéu thd dugc hap thu vao silic oxit va tinh ché bing sic ky rira giai
bang 10-50% EtOAc trong iso-hexan thu dugc hop chét tidu dé;
'H NMR (400MHz, CDCl;) & 5,72 (1H, br d), 5,07 (1H, d), 3,84 (3H, s), 2,38 (3H, s),
1,46 (9H, s).

Budce 5: tert-butyl (2-xyclobutyl-1,5-dimetyl-3-o0x0-2,3-dihydro-1H-pyrazol-4-
yl)carbamat

X ly dung dich (S)-metyl 2-((tert-butoxycacbonyl)amino)-3-oxobutanoat (400mg,
1,730mmol) trong EtOAc (6,407mL) biang 1-xyclobutyl-2-metylhydrazin (284mg,
2,076mmol), sau d6 13 natri axetat (213mg, 2,59mmol). Khudy huyén phu & nhiét d¢
phong trong 30 phut va & 80°C trong 4 gid. Pha loding hdn hop tao thanh bing nudc
(10mL) va thém EtOAc. Tach cac 16p va chiét xuit 16p nude bing EtOAc. Rira cac lipws
hitu co gom duge bing nude mubi, lam khan qua MgSOy, loc va loai bé dung mai trong
ap suit giam. Hoa tan phdn cin trong EtOAc va thém iso-hexan. Loc huyén phu tao thanh
va rira giai chit rin bing iso-hexan. C6 dic dich loc trong 4p sudt giam. Sau d6 hp thu
nguyén liéu thd vao silica va tinh ché bang sic ky rira giai bing EtOAc 50-100% trong

iso-hexan thu duoc hop chit tiéu dé;
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'H NMR (400MHz, CDCL) § 6,19 (1H, br s), 4,61 (1H, mult), 3,23 (3H, s), 2,85-2,72
(2H, mults), 2,39-2,30 (2H, mults), 2,17 (3H, s), 1,93-1,83 (1H, mult), 1,81-1,71 (1H,
mult), 1,48 (9H, s).

Budce 6: 4-amino-2-xyclobutyl-1,5-dimetyl-1H-pyrazol-3(2H)-on

Thém axit sulfuric (0,034mL, 0,634mmol) vao dung dich tert-butyl (2-xyclobutyl-
1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)carbamat trong DCM (5mL). Khudy hén
hop phan ung & nhiét d6 phong qua dém. Tiép theo thém axit sulfuric (0,068mL,
1,268mmol) vao hdn hop phan émg va khudy hdn hop trong 2 gid. Pha lodng hdn hgp tao
thanh bing DCM va nudc va tach cac 16p. Bazo héa 16p chira nwdc biang cach thém timg
giot NaOH 2M (aq). Chiét xut 16p hitu co bing DCM (x3) va dua dich chiét hitu co gom
duoc qua cot sic ky tach pha. C6 dic dung moi rira giai trong 4p suét giam dé thu duogc
hop chét tidu d&;

'H NMR (400MHz, CDCl;) § 4,54 (1H, mult), 2,94 (3H, s), 2,72 (2H, mults), 2,43
(2H, br s), 2,36-2,26 (2H, mults), 2,04 (3H, s), 1,90-1,78 (1H, mult), 1,78-1,67 (1H,

mult).

Chét trung gian F:
2,2-dimetylhex-5-en-3-ol

/ijH

Thém alylmagie bromua (100mL, 1M trong ete) vao dung dich trimetylaxetaldehyt
(10,2mL, 90,9mmol) trong dietyl ete (200mL) & 0°C. Khudy hdn hop phan tmg & 0°C
trong 1 gid. Lam ngimg hdn hop tao thanh bing amoni clorua bio hoa va chiét xuit bang
dietyl ete. Rtra dich chiét hitu co béng nude mudi, 1lam khé qua Na,SO4 va loc. Loai bd
dung mdi cin than trong 4p suét giam dé thu duge hop chét tidu d&;

'H NMR (400MHz, CDCl;) & 5,95-5,83 (1H, mult), 5,18 (1H, mult), 5,15 (1H,
mult), 3,28 (1H, mult), 2,45-2,35 (1H, mult), 2,06-1,95 (1H, mult), 1,62 (1H, s), 0,95 (9H,
s).
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Chét trung gian G:
4-amino-2-isopropyl-1,5-dimetyl-1H-pyrazol-3(2H)-on
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NH,

Budce 1: Metyl 2-((((9H-floren-9-yl)metoxy)cacbonyl)amino)-3-hydroxybutanoat

Thém H,SO, (0,781mL, 14,65mmol) vao dung dich axit 2-((((9H-floren-9-
yl)metoxy)cacbonyl)amino)-3-hydroxybutanoic (5g, 14,65mmol) trong MeOH (50mL).
Khudy hdn hgp phan tng & hdi luu qua dém. Lam lanh hdn hop tao thanh dén nhiét do
phong va loai bd dung mdi trong ap suét giam. Nguyén lidu thd duge hép thu vio silic
oxit va tinh ché bing sic ky sir dung gradien cia EtOAc 0-100% trong iso-hexan thu
duoc hop chét tiéu d&;
LC-MS: Rt = 1,27min; MS m/z [M+H]+ 356,3: Phwong phap 2minLowpHv03

Budce 2: Metyl 2-((((9H-floren-9-yl)metoxy)cacbonyl)amino)-3-oxobutanoat

Thém ting phin Dess-Martin periodinan (1,790g, 4,22mmol) vao dung dich metyl
2-((((9H—ﬂoren-9-yl)metoxy)cacbonyl)amino)-3-hydroxybutanoat (1,5g, 4,22mmol) trong
DCM (25mL). Khudy hdn hop phan tng & nhiét d6 phong qua dém. Pha lodng hdn hop
tao thanh bang DCM va natri cacbonat 2M 1:1 (aq) va thém dung dich natri sulphit bdo
hoa (aq) va khudy & nhiét d6 phong trong 15 phut. Tach cac 16p va lam khan 16p hitu co
qua MgSO; va loc. Loai bd dung méi trong ap suét giam dé thu dwoc hop chit tidu d&;

LC-MS: Rt = 1,36min; MS m/z [M+H]+ 354,3: Phuong phap 2minLowpHv03

Budce 3: (9H-floren-9-yl)metyl (2-isopropyl-5-metyl-3-oxo0-2,3-dihydro-1H-pyrazol-
4-yl)carbamat

Thém isopropylhydrazin hydroclorua (1,298g, 11,74mmol) vao dung dich metyl 2-
((((9H-floren-9-yl)metoxy)cacbonyl)amino)-3-oxobutanoat (2,766g, 7,83mmol) trong
HCI 1,25M trong etanol (25mL). Khudy hdn hop phan tmg & hdi lvu. Sau khi hoan thanh,
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1am lanh hén hop phén mg dén nhiét do phong va loai bé dung moi trohg ap sudt giam.
Nguyén liéu thdé duge hip thu vao silic oxit va tinh ché bang sic ky sir dung gradien cua
EtOAc 0-100% trong iso-hexan va MeOH 10% trong EtOAc thu dugc nguyén liéu thd.
Hoa tan nguyén lidu thé trong IPA, thém nuée dé thu duwoc hdn hop duc nghién nho bang
séng Am va @& yén & nhiét do phong. Loc huyén phi tao thanh va 1am khé chét rén trong
ap sut giam dé thu dugc hop chét tidu dé;

LC-MS: Rt = 1,14min; MS m/z [M+H]+ 378,3/379,3: Phuong phap 2minLowpHv03

Buéc 4: (9H-floren-9-yl)metyl (2-isopropyl-1,5-dimetyl-3-oxo-2,3-dihydro-1H-
pyrazol-4-yl)carbamat

Thém metyl iodua (2,80mL, 44,7mmol) vao dung dich (9H-floren-9-yl)metyl (2-
isopropyl-5-metyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)carbamat ~ (2,109g, 5,59mmol)
trong DMF (30mL). Khudy hdn hop phan tng bing 90°C qua dém. Lam ngimg hdn hop
tao thanh bang IPA va nudc va chiét xuit bing EtOAc. Rira dich chiét hiru co gom duge
bing nudc mudi, 1am khan qua MgSO,, loc va loai bd dung méi trong 4p sudt giam.
Nguyén liéu thd duge hip thu vao silic oxit va tinh ché bang sic ky sir dung gradien ctia
MeOH 0-10% trong EtOAc thu dwgc hop chét tiu dé;
LC-MS: Rt = 1,20min; MS m/z [M+H]+ 392,4: Phuong phép 2minLowpHv03

Budc 5: 4-amino-2-isopropyl-1,5-dimetyl-1H-pyrazol-3(2H)-on

Thém piperidin (2,59mL, 26,1mmol) vao dung dich (9H-floren-9-yl)metyl (2-
isopropyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-yl)carbamat (2,047g, 5,23mmol)
trong DMF (30mL) & nhiét &6 phong. Sau khi hoan thanh viéc thém, thém hon hop phan
{tng vao nuée (30mL). Pha lodng huyén phi tao thanh bing nuwde (100mL) va chiét xuit
bang EtOAc. Chiét xuit hitu co gom dugc bang HCI 2M (aq) va trung hoa dich chiét chira
nuée axit bing dung dich natri bicacbonat bdo hoa va nap vao cot sic ky C18. Rira gidi
cdt bang nude va tao huyén phu dic 16p chira nuwdce thu dwge bang SCX-2 va lgc. Rira
nhua béng MeOH va amoniac 7M trong MeOH. Loai b6 MeOH va dung méi loc chura
nuée trong 4p suat giam. Thém MeOH (150mL) vao hdn hop tao thanh, nghién nho bing

song am, loc va c6 ddc dich loc trong ap suét giam. Thém EtOH vao hén hop tao thanh va
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loc. Cb dac dich loc trong ap suit giam. Nguyén liéu tho duge hip thu vao silic oxit va
tinh ché bang sic ky st dung gradien ctia MeOH 0-10% trong DCM thu dwgc nguyén lidu
thd. Tao huyén phu dic nguyén lidu thé trong MeOH bing SCX-2 (30g). Loc huyén phu
va rira bing MeOH. Sau d6 rira giai nhwa bang NH; 7M trong MeOH. C6 dic amoniac
metanolic trong 4p suét giam dé thu dugc nguyén liéu tho. Sau d6 hip thu nguyén liu tho
vao silica va tinh ché bang sic ky sir dung gradien cia MeOH 0-10% trong DCM thu
dugc hop chét tidu d&; _

LC-MS: Rt = 1,48min; MS m/z [M+H]+ 170,2: 8minHighpHv01

'H NMR (400MHz, DMSO-d6) & 9,72 (2H, br s), 4,42 (1H, mult), 3,28 (3H, s), 2,25 (3H,
s), 1,36 (6H, d).
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YEU CAU BAO HQ
1. Hop chét c6 cong thire (I):

R1
0 oi;
N\
N ~
RS N
Oj "
R2
R3 a

hoac mudi duoc dung ctia nd, trong do:

R 13 (C5-C¢)alkyl hoic (C5-Cg)xycloalkyl;

R*1a metyl;

R3> duwgc chon tir (Cs-Cyio)alkyl phan nhénh, (Ce-C,o) alkenyl phan nhanh, (Cs-

)

Cg)xycloalkenyl, (Cs-Cg)xycloalkyl, hodc Het; trong d6 (Cs-Cg)xycloalkenyl hodc (Cs-
Cg)xycloalkyl khong dugce thé hodc dugc thé bﬁng mdt, hai, ba hodc bon phén ttr thé R*;
va trong d6 Het duoc thé bing mét, hai, ba hodc bdn phan tir thé R*;

mdi R* doc 1ap dugce chon tir halo, (C;-Cy)alkyl, halo(C,-Cy)alkyl, (C;-C4)alkoxy, hodc
halo(C;-C,)alkoxy; hodc, '

hai nhém R*, khi duge gén v6i ciing nguyén tir cacbon, c6 thé cling véi nguyén tir cacboﬁ
ma chiing gén vao tao thanh vong xyclopentyl, tetrahydrofuran hoic dioxolan; trong d6
Het 1a vong di vong no mot phén hodc no hoan toan c6 5 hodc 6 canh bao gém a) 1
nguyén tir oxy ¢ vi tri 2- hodc 3-, hodc b) 2 nguyén tir oxy & vi tri 2- va 5-, hodc vi tri 2-
va 6-, trong d6 viéc danh sb twong g véi diém gin két; va

(Cs-Cg)xycloalkyl c6 thé 13 vong mot vong hodc hé vong c6 ciu chira 5, 6, 7 hoic 8

nguyén tr cacbon.

2. Hop chit theo diém 1 hodc mudi dugc dung cua no6, trong dé R' 1a iso-propyl,

xyclobutyl hoac xyclohexyl .
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3. Hop chét theo diém 1 hodc diém 2, hodc mudi duoc dung cta no, trong d6 R? duge
chon tr 2.2-dimetylpentyl, 2,2-dimetylpent-2-enyl, xyclopentyl, xyclohexyl,
xyclohexenyl, tetrahydropyranyl, dihydropyranyl, dioxanyl, tetrahydrofuranyl, dioxolanyl
va bixyclo[2.2.2]octanyl; trong d6 vong xyclopentyl, xyclohexyl, xyclohexenyl,
tetrahydropyranyl, dihydropyranyl, dioxanyl, tetrahydrofuranyl, dioxolanyl hodc
bixyclo[2.2.2]octanyl khong dugc thé hodc duoc thé bing mot, hai, ba hodc bbn phan tir
thé R4; va

mdi R* doc 1ap dugce chon tr halo, (Cy-Cy)alkyl, halo(C,-Cy)alkyl, (C;-Cy)alkoxy, hodc
halo(C,-Cy)alkoxy; hodc,

hai nhém R*, khi dwoc gén vdi ciing nguyén tir cacbon, c6 thé cing v6i nguyén tir cacbon

ma ching gin vo tao thanh vong tetrahydrofuran hoic dioxolan.

4. Hop chat theo diém bat ky trong so cac di€m trén, hodc mudi duge dung cia no,

trong d6 R° 1a:

(R*)m, O, (RH)m —C
C ¥ s
hodc O
vamlal, 2, 3 hoac 4.
5. Hop chét theo diém bét ky trong sé cac diém trén, hosc mudi duoc dung ctia nd,

trong d6 mdi R* doc 1ap dugc chon tir metyl, isopropyl, tert-butyl va metoxy.

6. Hop chét theo diém 1 dugc chon tir nhém bao gém:
[N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-5-(4-
isopropylxyclohex-1-en-1-yl)-4-metylisoxazol-3-cacboxamit];
N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-yl)-5-(6-etyl-4-
metylxyclohex-1-en-1-yl)-4-metylisoxazol-3-cacboxamit;
N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-yl)-5-(6,6-

dimetylxyclohex-1-en-1-yl)-4-metylisoxazol-3-cacboxamit ;
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[N-(2-xyclohexyl-1,5-dimetyl-3 -0x0-2,3 -dihydro-1H-pyrazol-4-yl)-5-(4-etylxyclohex-1-
en-1-yl)-4-metylisoxazol-3-cacboxamit];
[5-(4-(tert-butyl)xyclohex-1-en-1-yl)-N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-
1H-pyrazol-4-yl)-4-metylisoxazol-3-cacboxamit];
[N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-metyl-5-(4-
metylxyclohex-1-en-1-yl)isoxazol-3-cacboxamit];
5-(xyclohept-1-en-1-yl)-N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-
yl)-4-metylisoxazol-3-cacboxamit;
[N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-metyl-5-(4-
(triflometyl)xyclohex-1-en-1-yl)isoxazol-3-cacboxamit];
N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-metyl-5-
(spiro[4.5]dec-7-en-8-yl)isoxazol-3-cacboxamit;
[N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-metyl-5-(1-
oxaspiro[4.5]dec-7-en-8-yl)isoxazol-3-cacboxamit];
N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-5-(4,4-
dimetylxyclohex-1-en-1-yl)-4-metylisoxazol-3-cacboxamit;
N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-yl)-5-(4,4-
dimetylxyclopent-1-en-1-yl)-4-metylisoxazol-3-cacboxamit;
[N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-metyl-5-(2-
oxaspiro[4.5]dec-7-en-8-yl)isoxazol-3-cacboxamit];
[N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-5-(4-
isopropoxyxyclohex-1-en-1-yl)-4-metylisoxazol-3-cacboxamit];
N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-yl)-5-(4,4-
dimetylxyclohexyl)-4-metylisoxazol-3-cacboxamit;
[N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-yl)-5-(3,3-
dimetylxyclopentyl)-4-metylisoxazol-3-cacboxamit];
N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-5-(3,3-dimetylbutyl)-
4-metylisoxazol-3-cacboxamit;
(Z)-N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-yl)-5-(3,3-dimetylbut-

1-en-1-yl)-4-metylisoxazol-3-cacboxamit;
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(E)-N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-yl)-5-(3,3-dimetylbut-
1-en-1-yl)-4-metylisoxazol-3-cacboxamit;
5-xyclohexyl-N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-
metylisoxazol-3-cacboxamit;
N-(2-xyclohexyl-1,5-dimetyl-3-o0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-metyl-5-(1,4-
dioxaspiro[4.5]decan-8-yl)isoxazol-3-cacboxamit;
5-(6-(tert-butyl)-4-metoxytetrahydro-2H-pyran-2-yl)-N-(2-xyclohexyl-1,5-dimetyl-3-o0xo-
2,3-dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-cacboxamit ;
5-(6-(tert-butyl)-4-metoxytetrahydro-2H-pyran-2-yl)-N-(2-xyclobutyl-1,5-dimetyl-3-oxo-
2,3-dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-cacboxamit;
5-(6-(tert-butyl)tetrahydro-2H-pyran-2-yl)-N-(2-xyclobutyl-1,5-dimetyl-3-0x0-2,3-
dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-cacboxamit;
5-(6-(tert-butyl)tetrahydro-2H-pyran-2-yl)-N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-
dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-cacboxamit ;
5-(6-(tert-butyl)tetrahydro-2H-pyran-2-yl)-N-(2-isopropyl-1,5-dimetyl-3-0x0-2,3-
dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-cacboxamit ;
N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-5-(6-isopropyl-3,6-
dihydro-2H-pyran-2-yl)-4-metylisoxazol-3-cacboxamit;
N-(2-xyclohexyl-1,5-dimetyl-3-o0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-metyl-5-(6-mety]-
3,6-dihydro-2H-pyran-2-yl)isoxazol-3-cacboxamit;
N-(2-xyclohexyl-1,5-dimetyl-3-o0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-metyl-5-((2R,3S)-
3,5,5-trimetyl-1,4-dioxan-2-yl)isoxazol-3-cacboxamit;
[5-(4-bromo-5-metyltetrahydro-2H-pyran-2-y1)-N-(2-xyclohexyl-1,5-dimetyl-3-o0x0-2,3-
dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-cacboxamit];
N-(2-xyclohexyl-1,5-dimetyl-3-o0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-metyl-5-(5-metyl-
3,6-dihydro-2H-pyran-2-yl)isoxazol-3-cacboxamit;
N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-4-metyl-5-(5-
metyltetrahydro-2H-pyran-2-yl)isoxazol-3-cacboxamit ;
5-(4-(2-bromopropan-2-yl)tetrahydrofuran-2-yl)-N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-
dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-cacboxamit;

-144-



25550

N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro- 1H-pyrazol-4-yl)-5-(4-
isopropyltetrahydrofuran-2-yl)-4-metylisoxazol-3-cacboxamit ;
5-(4-(tert-butyl)-1,3-dioxolan-2-yl)-N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-
pyrazol-4-yl)-4-metylisoxazol-3-cacboxamit;
N-(2-xyclohexyl-1,5-dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-yl)-5-(5,5-dimetyl-1,3-
dioxan-2-yl)-4-metylisoxazol-3-cacboxamit;

hoiic mudi dugc dung cua no.

7. Hop chit N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3 -dihydro-1H-pyrazol-4-yl)-4-
metyl-5-((2R,3S)-3,5,5-trimetyl-1,4-dioxan-2-yl)isoxazol-3-cacboxamit ¢6 cong thirc sau:

oo 2N w1
>( QS
\ N
"N o) N\

8.  Hop chit N-(2-xyclohexyl-1 ,5-dimetyl-3-ox0-2,3-dihydro-1H-pyrazol-4-y1)-5-(5,5-

dimetyl-1,3-dioxan-2-yl)-4-metylisoxazol-3-cacboxamit c6 cong thirc sau:

b

O~N H l‘\l\
9. Hop chét 5-(6-(tert-butyl)-4-metoxytetrahydro-2H-pyran-2-yl)-N-(2-xyclohexyl-
1,5-dimetyl-3-oxo0-2,3-dihydro-1H-pyrazol-4-yl)-4-metylisoxazol-3-cacboxamit ¢6 cong
thirc sau:

0
o Q Q ,
O = ) N
O-N HN— ,‘\l\

10. Hop chit N-(2-xyclohexyl-1,5-dimetyl-3-0x0-2,3-dihydro-1 H-pyrazol-4-yl)-4-

metyl-5-(6-metyl-3,6-dihydro-2H-pyran-2-yl)isoxazol-3-cacboxamit c6 céng thirc sau:
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=
o O
(o) =
/ N
N\

O-N HN—X

11.  Dugc phdm chira lvgng ¢ hidu qua diéu tri bénh cia hop chit theo diém bét ky
trong s6 cac diém tir 1 dén 10 hodc mudi duge dung ctia n6 va mot hodc nhiu chét mang

dugc dung.

12.  Ché phim két hop chira lwgng c6 hiéu qué diéu tri bénh cta hop chét theo diém bét
ky trong s cac diém tir 1 dén 10 hodc mudi duge dung cia né va mot hodc nhidu chét co
hoat tinh diéu tri; trong do chét c6 hoat tinh diéu tri dugc chon tir hop chét héa hoc, peptit,
khang thé, manh khang thé hoic axit nucleic.

13. Hop chét c6 cong thire (I):

R1
0 © N,
N NS N—
O/ H
R2
3
R @D

hodc mudi dugc dung cta no, trong do:

R'l1a (C5-Cg)alkyl hodc (C;5-Cg)xycloalkyl,

R? 14 metyl;

R’ dugc chon tr (C¢-Cyplalkyl phan nhanh, (C¢-Cyp) alkenyl phan nhanh, (Cs-
Cg)xycloalkenyl, (Cs-Cg)xycloalkyl, hodc Het; trong d6 (Cs-Cg)xycloalkenyl hodc (Cs-
Cg)xycloalkyl khong duoc thé hodc duoc thé bﬁng mdt, hai, ba hodc bdn phﬁn ttr thé R4;
va trong d6 Het dugc thé béng mdt, hai, ba hodc bén phﬁn ttr thé R*;

mdi R* doc 1ap dugc chon tir halo, (C;-Cy)alkyl, halo(C;-Cy)alkyl, (Ci-Cy)alkoxy, hoac
halo(C;-C,)alkoxy; hoac
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hai nhém R*, khi duge gén vé6i cling nguyén tir cacbon, ¢6 thé cung voi nguyén tir cacbon
ma chiing gin vao tao thanh vong xyclopentyl, tetrahydrofuran hodc dioxolan; trong d6
Het 13 vong di vong no mdt phin hoic no hoan toan c6 5 hodc 6 canh bao gdm a) 1
nguyén tir oxy & vi tri 2- hodc 3-, hoac b) 2 nguyén tir oxy & vi tri 2- va 5-, hodc vi tri 2-
va 6-, trong d6 viéc danh s twong tmg véi diém gin két; va

(Cs-Cg)xycloalkyl c6 thé 13 vong mot vong hodc hé vong c6 cdu chta 5, 6, 7 hoic 8
nguyén tir cacbon;

dé str dung 1am thube.

14. Hop chét c6 cong thic (I):

R1
0 © N
N NS N—
O/ H
R2
3
R @D

hodc mubi duge dung cua no, trong do:

R' 14 (C5-Cg)alkyl hodc (C3-Cg)xycloalkyl;

R? 13 metyl;

R® dugc chon tir (Cs-Cyp)alkyl phan nhanh, (C4-C;z) alkenyl phan nhanh, (Cs-
Cg)xycloalkenyl, (Cs-Cg)xycloalkyl, hodc Het; trong d6 (Cs-Cg)xycloalkenyl hoac (Cs-
Cg)xycloalkyl khong duoc thé hodc dwge thé béng mdt, hai, ba hodc bdn phﬁn t thé R
va trong d6 Het duogc thé bﬁng mdt, hai, ba hodc bén phﬁn tr thé RY;

mdi R* doc 1ap duoc chon tir halo, (C;-Cy)alkyl, halo(C;-Cy)alkyl, (C-Cy)alkoxy, hodc
halo(C;-C,)alkoxy; hoac

hai nhom R*, khi dugc gin véi cling nguyén tir cacbon, ¢ thé cung v&i nguyén tir cacbon
ma ching gin vao tao thanh vong xyclopentyl, tetrahydrofuran hodc dioxolan; trong do

Het 1a vong di vong no mdt phén hodc no hoan toan c6 5 hoac 6 canh bao gém a) 1
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nguyén tir oxy & vi tri 2- hodc 3-, hodc b) 2 nguyén tir oxy & vi tri 2- va 5-, hodc vi tri 2-
va 6-, trong d6 viéc danh sd tuong tmg véi diém gén két; va

(Cs-Cg)xycloalkyl c6 thé 1a vong mét vong hodc hé vong ¢6 ciu chira 5, 6, 7 hoic 8
nguyén tir cacbon;

dé st dung trong didu tri r6i loan hodc bénh duoc chon tir tang huyét ap phdi, bao gdm

ting huyét 4p dong mach phdi (PAH), x0, viém khép dang thap, va 1am lanh xwong gay.

15. Hop chét c6 cong thire (1):

R1
o) /
o) l’;\N
N ~/ " _
RS N
Oj "
RZ
3
R @D

hoic mubi duge dung cua nd, trong do:

R' 13 (C5-Cg)alkyl hodc (C5-Ce)xycloalkyl;

R? 14 metyl;

R® duoc chon tir (C¢-Cip)alkyl phan nhanh, (C4-Cyo) alkenyl phadn nhanh, (Cs-
Csg)xycloalkenyl, (Cs-Cg)xycloalkyl, hodc Het; trong d6 (Cs-Cg)xycloalkenyl hoic (Cs-
Cg)xycloalkyl khong duoc thé hodc duoc thé béng mdt, hai, ba hodc bon phén tr thé RY;
va trong d6 Het duoc thé bing mot, hai, ba hodc bén phén tir thé R?,

mdi R* doc lap duoc chon tir halo, (C;-Cy)alkyl, halo(C;-Cy)alkyl, (C;-C4)alkoxy, hoic
halo(C;-Cy4)alkoxy; hoac

hai nhém R*, khi dugc gén véi cing nguyén tir cacbon, ¢ thé cting véi nguyén tir cacbon
ma ching gin vao tao thanh vong xyclopentyl, tetrahydrofuran hodc dioxolan; trong do
Het 1a vong di vong no mdt phan hodc no hoan toan c¢6 5 hoidc 6 canh bao gom a) 1
nguyeén tir oxy ¢ vi tri 2- hodc 3-, hodc b) 2 nguyén tir oxy & vi tri 2- va 5-, hodc vi tri 2-

va 6-, trong do6 viéc danh so twong tmg véi diém gan két; va
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(Cs-Cg)xycloalkyl co thé 1a vong mot vong hodc hé vong cé cau chira 5, 6, 7 hoac 8
nguyén tir cacbon;

dé sir dung trong didu tri r6i loan hodc bénh dugc chon tir bénh tang nhin 4ap, gidn mao
mach xut huyét di truyén (HHT), nudc tiéu c6 protein, 1am lanh vét thuong, COPD va

hen suyén.
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