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(57) Sang ch€ d¢ cap dén hop chét ¢ cong thiic (1):

hodc chat dong phan lap thé, hodc cdc mudi duge dung ctia né, trong dé tat ca
céc bién la nhu dugc x4c dinh trong phan mo ta. Cdc hop chat nay 13 cdc chat de
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thu6c. Sdng ché ciing dé cap dén dugc pham chia hop chit nay.
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Linh vuc ky thuat dugc dé cap

Sdng ché& dé cap dén cac hop chét aryl dihydropyridinon va piperidinon méi, va
céc chat tuong ty ctia chiing, bao gém céc chat ic ché€ MGAT2, ché phdm chita ching,
dung dé diéu tri hoac diéu trj du phong bénh ddi thdo duong, bénh béo phi, bénh rdi loan

md mdu va cic tinh trang bénh 1y ¢6 lién quan.

Tinh trang k§y thuat cia sang ché

Ty 1¢ mac bénh béo phi va va bénh déi thio dudng dang gia tang ¢ mic bdo
dong. Theo s6 liéu cia WHO, vao nam 2008, 70% s6 dan My bi thira can, va trong s6
d6 33% bi béo phi. Song song véi s6 lugng bung nd nhitng ngudi bi thira can va bi benh
béo phi, vao nam 2008, ngudi ta di udc tinh rang 12,3% s6 dan M§ c6 mitc dudng huyét
cao [http://www.who.int/diabetes/facts/en/]. Theo s6 liéu cia WHO, bénh béo phi/bénh
dai thdo dudng khong chi phat trién duy nhat & My (t& s6 312, Thang 9/2012), ma trén
toan thé gidi c6 347 triéu ngudi mac bénh dai thio dudng. Viéc diéu tri bénh béo phi va
viéc cai thién viéc kiém sodt va viéc duy tri mic dudong huyét mot cach c6 hiéu qua va
an toan van con 12 nhitng thich thitc 16n d6i v6i y hoc hién dai.

Monoaxylglyxerol axyltransferaza 2 (MGAT?2) da dugc quan tam nhu mot dich
hép dan doi v6i viéc diéu tri bénh béo phi va bénh déi thdo dudng typ II [Yen, C.L. va
céc dong téc gia, Nat. Med., 15(4):442-446 (2009)]. MGAT2 duoc biéu hién & mic do
cao va c6 chon loc trong rut non, noi né cé vai trd quan trong trong qud trinh chuyén
hod monoaxylglyxerol dé hdp thu chat béo cta thic an. Khi chdt béo ctia thic an dugc
titu héa, lipaza tuy tiéu héa cdc triglyxerit thanh cic axit béo tu do va
2-monoaxylglyxerol, ching dugc hap thu bdi cdc biéu mo rudt. Sau khi & trong t€ bao
ruot, cac axit béo tu do va 2-monoaxylglyxerol dugc sir dung 1am céc khéi xay dung dé
tdi tong hop cc triglyxerit bdi hai buéc axyl héa lién tiép; d4u tién bdi MGAT va sau d6
boi cdc phan ng enzym DGAT. Tiép do, céc triglyxerit dugc dua vao céc chylomicron
va dugc tiét vao bach huyét dé 1am ngudn cung cép nang lugng cho co thé. Chuot nhét bi
bat hoat gen MGAT?2 thé hién mot kiéu hinh trao d6i chat khoé manh va c6 stc dé

khang v6i bénh béo phi do ch€ do an uéng gay ra, cai thién vé tinh min cam insulin
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insulin va lam gidm mg tich tu trong gan v2 m6 md. Ngoai ra, sy x6a di truyén cha
MGAT? tao ra chu6t nhit c6 myc tich tu GLP1 tang [Yen, C.L. va cic déng tic gia,
Nat. Med., 15(4):442-446 (2009)]. Tém lai, cdc dit liéu nay cho thay ring cac chat tc
ché MGAT? dua ra trién vong dé diéu tri céc r6i loan trao d8i chat nhu bénh béo phi,
bénh d4i thdo dudng typ II va bénh rdi loan m& mau.

WO 2010/095767 mé ta céc chat din xudt pyrimidin-4(3H)-on c6 kha nang tc
ch€ hoat tinh MGAT2 va 1a c4c chét hitu ich d€ diéu tri va/hoic phong ngira bénh m&
m4u, bénh d4i thio dudng va bénh béo phi.

US2010/093771 mo ta c4c hop chat pyrimidin hai vong c6 kha nang tc ché hoat
tinh MGAT.

Ban chat k¥ thuat cua sang ché

Muc dich cua sing ch&€ 1a dé xuét cic hgp chat aryl dihydropyridinon va
piperidinon, va cic chat twong tu clia ching, hitu ich 1am céc chét tc ché MGAT2, bao
gom céc chat dong phan lap thé, cdc chat hd bién, cic mudi dugc dung, hodc céc solvat
cta ching nham d4p ¢ng yéu ciu néu trén.

Muc dich khéc clia sing ché 12 dé xuit cdc quy trinh va c4c hop chat trung gian
dé tao ra cic hop chat theo séng ché hoac cac chdt dong phan lap thé, cic chat hé bien,
céc mudi dugc dung, hoic céc solvat clia chiing.

Muc dich khéc nifa ciia sdng ché& 1a d€ xu4t cdc dugc phdm chita chat mang dugc
dung va it nhat mot hop chét trong s6 céc hop chat theo sdng ché hodc cic chét dong
phan 1ap thé, c4c chat hé bién, cdc mudi duge dung, hoac cic solvat ciia ching.

Céc hop chit theo sdng ché c6 thé dugc sir dung dé diéu tri va/hoic diéu tri du
phong nhiéu bénh hodc r6i loan lién quan dén MGAT2, nhu bénh déi thdo dudng, bénh
béo phi, bénh rdi loan m& méu va cic tinh trang bénh 1y c6 lién quan, nhu cc bién
ching vi mach va mach méu 16n lién quan dén bénh déi thdo dudng, cdc bénh tim
mach, hoi ching trao d6i chét va cdc tinh trang bénh 1y thanh phén cia né, céc r6i loan
chuyén héa glucoza va lipit va cdc bénh khéc.

Céc hop chat theo sdng ché c6 thé dugc st dung dé trj liéu.

Cic hop chét theo sdng ché c6 thé dugc sl dung dé bao ché thusc dé€ diéu tri
va/hoic diéu tri dy phdng nhiéu bénh hodc r6i loan lién quan dén MGAT2.

Céc hop chit theo séng ché c6 thé dugc sir dung mot minh, két hop véi céc hop
chét khéc theo sidng ché, hodc két hop v6i mot hodc nhiéu tdc nhan khéc.

-3-
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Céc dau hiéu va wu diém khéc clia sdng ché s& dugc hiéu 16 thong qua phan mé

ta chi ti€t va Yéu c4u bao ho dudi day.

MO ta chi tiét sang ché

I. C4c hogp chat theo sdng ché

Theo khia canh thit nhét, séng ché& dé xuét hop chat c6 cong thic (I):
R13

hogc chdt dong phan 1ap thé, chat hd bién, musi dugc dung, hoic solvat ciia né, trong
do:

==~ biéu thi lién két don hoac lién két doi;

X va 'y c6 thé ca hai 12 lién két don; khi x 1a lién két doi, thi y 12 lién két don va
R4 va R16 khong c6 mat; khi y 12 lien két doi, thi x 12 lién két don va RS va R16 khong
c6 mat;

R1 doc lap dugc chon tir nhém bao gom: -CONH(C4.13 alkyl),
-CONHCp._g haloalkyl, -CONH(CHj)1-gPh, -CONHCH,COC).g alkyl, -(CH2)m-
(vOng cacbon c6 3 dén 10 nguyén tir cacbon dugc thé bing 0-2 RP va 0-2 RE), -
(CH2)n-(heteoaryl c6 5 dén 6 canh bao gém: nguyén tir cacbon va 1-4 nguyén tir khic
loai dugc chon trong s6 N, NR€, O va §; trong d6 heteoaryl dugc thé bing 0-1 RP va 0-
2 R8), va mach C1_12 hydrocacbon dugc th€ bing 0-3 R2; trong d6 mach hydrocacbon
nay c6 thé 1a mach thang hodc mach nhénh, no hoic khong no;

R2 doc 1ap dugc chon tit nhém bao gém: Cy_4 alkyl,
C3_4 xycloalkyl, va Cq_4 haloalkyl,

R3 doc lap duoc chon tir nhém bao g(‘_Sm: H, F, Cl, C1_4 alkyl va CN;

R4 va RS doc 1ap duoc chon tir nhém bao gém: H, F, Cl, va C{_4 alkyl;

-4-
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khi x 12 lién két don, thi R3 va R4 c6 thé két hop v6i nguyén tir cacbon ma ching
dugc gin vao dé tao ra vong cacbon c6 3 dén 6 canh;

RO doc lap dugc chon tir nhém bao gom: H, halo, Cy_4 alkyl, NO9, R€,
-(CH2)n-(X)¢-(CH2)RC, NHp, -CONH(Cj ¢ alkyl), -NHCOX1SO2RY, -
NHCOCH2PO(OEt)p, -NHCOCOR/, -NHCOCH(OH)R, -NHCOCH,COR/, -
NHCONHRY, va -OCONRR/;

X doc lap dugc chon tir nhém bao gém: O, S, NH, CONH, va NHCO;

X1 doc lap 1a mach Cq.4 hydrocacbon tity y dugc thé bing Cj.4 alkyl hoac C3_4
xycloalkyl;

khi y 12 lién két don, thi RS va RO ¢6 thé keét hgp v6i nguyén tir cacbon ma chiing
dugc gan vao dé tao ra vong cacbon c6 3 dén 6 canh;

R11, RI2 R13,R14 va RIS doc 1ap dugc chon tir nhém bao gém: H, halo, Cj_4
alkyl dugc thé bing 0-2 Ri, C|_4 alkoxy, Cj_4 haloalkyl, |
C1-4 haloalkoxy, -(CH2)m-C3.6 xycloalkyl, CN , NR'R], OR, SR, NHCO7(C]_4 alkyl),
NHSO2(Cj-4 alkyl), va di vong c6 4 dén 6 canh bao gém: nguyén tir cacbon va 1-4
- nguyén tir khéc loai dugc chon trong s6 N, NR€, O, va S;

- theo c4ch khic, R11 va R12, cung v4i cdc nguyén tir cacbon ma ching gén vao,
két hop dé tao ra vong cacbon c6 5 dén 6 canh hoic di vong c¢6 5 dén 6 canh bao goém:
nguyén tir cacbon va 1-3 nguyén tir khdc loai dugc chon trong s6 N, NR€, O, va S;

theo céch khac, R12 va R13, cung vdi cdc nguyén tit cacbon ma ching gin vo,
két hop dé tao ra vong cacbon c6 5 dén 6 canh hoic di vong c6 5 dén 6 canh bao gc‘Sm:'
nguyén tlr cacbon va 1-3 nguyén tir khic loai dugc chon trong s6 N, NR€, O, va S;

R16 doc 1ap duoc chon tir nhém bao gom: H va Cp_4 alkyl;

R2, méi khi c6 mit, doc 1ap dugc chon tit nhém bao gém: halo, OH, Ci-6
alkoxy, C1._g haloalkyl, C1_g haloalkoxy, N(Cj_4 alkyl),

-(CH)-(X)t-(CHp) R, V2 -(CH))p-(CHyO)py-(CHy) nRf;

Rb, méi khi c6 mdt, doc 1ap dugc chon tir nhém bao gém: halo, OH, Cj_1 alkyl,
C1-10 alkoxy, C1.10 haloalkyl, Cj_10 haloalkoxy, C1.1( alkylthio, C1.10
haloalkyltho, N(C1_4 alkyl)p, -CONH(CH3)4.20H, -O(CH2)sO(Cj_g alkyl), R€, -

(CH2)n-(X)t-(CHR) R, va -(CH2)y-(CH0)y,-(CH)) oRY;
_5-
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R€, mbi khi c6 mit, doc 1ap dugc chon tir nhém bao gém: C3_g xycloalkyl duoc
th& bing 0-2 R4, C3_g xycloalkenyl dugc thé bing 0-2 R4,
-(CH2)m-(phenyl dugc thé bing 0-3 Rd), va di vong c6 5 dén 6 canh bao gbém: nguyén
tir cacbon va 1-4 nguyén tir khic loai dugc chon trong s6 N, NR€, O, va S; trong d6 di
vong nay dugc thé bing 0-2 Rd;

R4, méi khi c6 mat, doc 1ap dugc chon tir nhém bao gém: halo, OH, CN, NO»,
C1-4 alkyl, Cq_4 alkoxy, C1_4 haloalkyl, C1_4 haloalkoxy, tetrazolyl, OBn va phenyl
duoc thé bing 0-2 Rb;

R€, méi khi c6 mat, doc 14p dugc chon tir nhém bao gém: H, Cy_g alkyl, Cj.g
haloalkyl, benzyl tuty § dugc thé bang Cj_4 alkoxy, CO(Cj_4 alkyl) va COBn;

Rf, méi khi c6 mat, doc 1ap dugc chon tit nhém bao gbm: H va Cq_4 alkyl;

RE, Rh va Ri, méi khi c6 mat, doc 1ap duge chon tit nhém bao gom: halo, C1_4
alkyl, C1_4 alkoxy, C1-4 haloalkyl, va C1_4 haloalkoxy;

RJ, méi khi c6 mit, doc 1ap duoc chon tir nhém bao gom:
C1-4 alkyl, C3_4 xycloalkyl va phenyl;

n, méi khi c6 mat, doc 1ap biang 0 hoic 1;

m, mbi khi c6 mat, doc 1ap bang 0, 1, 2, 3, hoic 4;

s, moi khi c6 mat, doc 1ap bang 1, 2, hoic 3; va

~ t, mbi khi c6 mat, doc 1ap béng 0 hoic 1;

v6i diéu kién khong bao gom cac hop chat dudi day:

Ph
751
Ph
N~ ~O
Me H .

Theo khia canh tht hai, sdng ch€ dé xuit hgp chat c6 cong thic (I), hodc chat
déng phan 1ap thé, chat hé bién, mudi duge dung, hodc solvat ctia né, nim trong pham

vi ctia khia canh thd nhét, trong d6:

R1 doc 1ap duoc chon tir nhém bao gém: -CONHC4.138 alkyl,
-CONH(CH2)1-8 Ph, C1_12 alkyl dugc thé bang 0-2 R, C1.12 alkenyl dugc thé bing
0-2 R3, Cy_17 alkynyl dugc thé bang 0-2 R2, -(CHp)y,-(phenyl dugc thé bing 0-1 Rb

va 0-2 R8), -(CH))-(C3_¢ xycloalkyl dugc thé bang 0-1 RD), va
-6-
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~(CHp)-(heteoaryl c6 5 dén 6 canh dugc th bing 0-1 RD va 0-2 R8), trong d6

heteoaryl dugc chon trong s6: pyridyl, oxazolyl, thiazolyl va R

Theo khia canh thi ba, sdng ché dé€ xuit hgp chat c6 cong thic (I), hoic chéit
déng phan lap thé, chét hé bién, mudi duge dung, hoic solvat ciia né, ndm trong pham
vi ctia khia canh thi¢ nhat hoac thit hai, trong d6:

R11va R15 doc 1ap duge chon tir nphém bao gém: H, C1-4 alkyl va halo;

R12 va R14 goc lap dugc chon tir nhém bao gom: H, halo, C1_4 alkyl va C1_4
alkoxy; va

| R13 doc 1ap dwgc chon tir nhém bao gém: H, halo, C1_4 alkyl dugc thé bing 0-1

Ri, C1-4 alkoxy, C1_4 haloalkyl, C1_4 haloalkoxy,
~-(CH2)m-C3-4 xycloalkyl, CN, NR'R!, SR}, NHCO7(C1_4 alkyl), NHSO2(C 4 alkyl),
va di vong c6 4 dén 6 canh bao gom: nguyén tlt cacbon va 1-4 nguyén tir khic loai duoc
chon trong s6 N, NR€, O, va S.

Theo khia canh thif tu, sdéng ch& dé xuat hop chét c6 cong thite (II):

R1 3
R12 R14
R1 1 R1 5
R4
RS N R6
R N 0]
R1 H (H)

hoidc chét déng phan lap thé, chit hé bién, mudi duoc dung, hoic solvat clia né; nam
trong pham vi clia khia canh bét ky trong s6 cac khia canh néu trén.

Theo khia canh thit ndm, sdng ch& dé xuat hgp chét c6 cong thitc (I) hoic (II),
hodc chét déng phan lap thé, chat hd bién, mudi duge dung, hoic solvat clia n6, nim
trong pham vi cta khia canh bat ky trong s6 cac khia canh néu trén, trong dé:

R1 doc 1ap duoc chon tir nhém bao gém: C1-6 alkyl, C3.¢ xycloalkyl, -
CONHC4-18 alkyl, -CONHC_g haloalkyl, -CONH(CH2)1-g Ph, -(CH2)y-(phenyl

duogc the bing 1 RP va 0-2 R8), va heteoaryl c6 5 dén 6 canh duoc thé bing 0-1 Rb va
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0-2 R&, trong d6 heteoaryl dugc chon trong s6: pyridyl, oxazolyl, thiazolyl va

R2 doc lap dugc chon tir nhém bao gom: Cj_4 alkyl va Cq_4 haloalkyl;

R3 doc 1ap duoc chon tit nhém bao gém: Hva F;

R4 doc 1ap duoc chon tir nhém bao gém: H va F;

RO doc 1ap duoc chon tit nhém bao goém: NHp, -CONH(Cq_g alkyl), RC,
-(CH)p-(X)t-(CHp)mR®, -NHCO(CH2)S02(C} 4 alkyl), -NHCOCH,PO(OEt)7, -

- NHCOCO(Cj -4 alkyl), -NHCOCH(OH)(C1 -4 alkyl), -NHCOCH7CO(C1 4 alkyl), -

NHCONH(Cj -4 alkyl), va —OCONH(C1_4 alkyl);

R11 vaR15 doc 1ap duoc chon tir nhém bao gom: H, Cq_4 alkyl va halo;

R12 va R14 doc 1ap duge chon tir nhém bao gém: H, halo, Cj_4 alkyl va Cq-4
alkoxys; |

R13 doc 1ap duge chon tir nhém bao gom: H, halo, C1_4 alkyl dugc th€ bing 0-1
C1-4 alkoxy, C1-4 alkoxy, C.4 haloalkyl, C1_4 haloalkoxy,
~(CH2)m-C3-4 xycloalkyl, CN, N(C1-4 alkyl), NHCO(C1 4 alkyl),
NHSOj(C1_4 alkyl), pyrazolyl, va morpholinyl;

theo cach khac, R12 va R13, cung véi cac nguyén tir cacbon ma ching gén vao,
két hop dé€ tao ra vong cacbon c6 5 dén 6 canh hoic di vong c¢6 5 dén 6 canh bao gém:
nguyén tir cacbon va 1-3 nguyén tir khéc loai dugc chon trong s6 N, NR€, O, va S;

RD, méi khi c6 mat, doc lap dugc chon tir nhém bao gdm: halo, OH, Cj_g alkyl,
C1-g alkoxy, C1.g haloalkyl, C1.10 haloalkoxy,
-O(CH2)5s0(C1 -6 alkyl), N(C1-4 alkyl)p, -CONH(CH2)6-20H, -(CH2)m(C3-6
xycloalkyl), -(CH2)m;(C4-6 xycloalkenyl), -O(CH2),(C3-¢ xycloalkyl), 4-C1_4
alkoxy-Ph, -O(CH2)Ph, morpholinyl, pyridyl, 2-C1_4 alkoxy-pyridin-5-yl,
pyrimidinyl, pyrazinyl, va -O-pyrimidinyl;

R&, méi khi c6 mat, doc 14p dugc chon tir nhém bao gém: halo, C1_4 alkyl, C1_4
alkoxy, C1.4 haloalkyl, va C1_4 haloalkoxy;

m, mbi khi ¢6 mat, doc 1ap bang 0, 1, 2 hoic 3; va

s, mdi khi ¢6 mat, doc 1ap bang 1, 2, hoic 3.
_8-
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Theo khia canh thit sdu, sing ch€ dé xuét hop chat c6 cong thitc (I) hodc (1),

hodc chdt d6ng phan 1ap thé, chat hd bién, mudi dugc dung, hoic solvat clia né, nim
trong pham vi ctia khia canh bat ky trong s6 céc khia canh néu trén, trong do:

R1 doc 1ap dugc chon tir nhém bao gém: Cj_g alkyl,

L~
R '\Y
-CONHC4.138 alkyl, -CONH(CH»)1-8Ph, va RS
| RO doc 1ap dugc chon tir nhém bao gbm: NHp, -CONH(C1_g alkyl), -
NHCOCH7PO(OEt), -NHCO(CH2)S0>(C1_4 alkyl), RC, OR®, -CONHRE, va -
NHCORGE;
R12 doc 1ap dwgc chon th nhém bao gom: H, halo, C1_4 alkyl va C1-4 alkoxy;

| R13 doc 1ap duge chon tir nhém bao gom: H, halo, Cj_4 alkyl dugc thé bang 0-1
C1;4 alkoxy, C1-4 alkoxy, C1_4 haloalkyl,; C1_4 haloalkoxy,
-(CH2)m-C3-4 xycloalkyl, CN, N(Cq_4 alkyl)p, NHCO>(Cq_4 alkyl),
 NHSO(C_4 alkyl), pyrazolyl, va morpholinyl;

Theo cdch khac, R12 va R13, cung véi cac nguyén tir cacbon ma chiing gan vao,
két hop dé tao ra vong cacbon c¢6 5 dén 6 canh hoic di vong no c6 5 dén 6 canh bao
g6m: nguyén tir cacbon va 1-2 nguyén tit oxy;

R14 doc 1ap dugc chon tir nhém bao gém: H va C1-4 alkoxy;

Rb, méi khi c6 mat, doc 1ap duoc chon tir nh6ém bao gom: halo, Cy_g alkyl,
'C1-6 alkoxy, C1.¢ haloalkyl, Cy.1( haloalkoxy, -O(CH2)sO(C1_g alkyl),
-CONH(CH2)6-20H, ~(CH2)m(C3-6 xycloalkyl), (CH2)m(C4-6 xycloalkenyl),
-O(CH2);(C3-6 xycloalkyl), phenoxy, benzoxy, morpholinyl, 2-C1_4
alkoXy-pyridin—S -yl, pyrimidin-5-yl, pyrazin-2-yl va -O-pyrimidinyl; va

RC, méi khi ¢6 mat, doc 14p dugc chon tit nhém bao gém: C3_g xycloalkyl dugc
th& bing 0-2 R4, -(CHp)p-(phenyl duoc thé bing 0-3 Rd), va heteoaryl dugc chon
trong s0: oxazolyl, isoxazolyl, thiazolyl, pyrazolyl, imidazolyl, oxadiazolyl, triazolyl,

tetrazolyl, pyridyl, va pyrazinyl; trong d6 heteoaryl duoc thé bing 0-2 Rd.
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Theo khia canh thit bay, sdng ch€ dé xuit hgp chét c6 cong thic (I) hodc (II),

hoac chat dong phan lap thé, chét hd bign, muéi duge dung, hoic solvat clia nd, nim

trong pham vi clia khia canh bét ky trong s6 cac khia canh néu trén, trong dé6:

L
RN
Rl1a R

RO doc 1ap dugc chon tir nhém bao gém: NH5, -CONH(C 4 alkyl), OPh,
-CONH(C3.-g xycloalkyl), -CONHPh, -CONH-(2-halo-Ph), -CONH-(3-halo-Ph),
-CONH-(4-halo-Ph), -CONH-(4-C1_4 alkyl-Ph), -CONH(4-OH-Ph), -CONH-(3-C1 4
alkoxy-Ph), -CONH-(4-C1_4 alkoxy-Ph), -CONH-(4-C] _4 haloalkyl-Ph),
-CONH-(4-C1 4 haloalkoxy-Ph), -CONH-(4-CN-Ph), -CONH-(4-tetrazolyl-Ph),
-CONH-(3-halo-4-C1 4 alkyl-Ph), -CONH-(3-halo-4-C1_4 alkoxy-Ph),
-CONH(CHz)ZPh, -CONH(4-(4-Cq_4 alkoxy-Ph)-thiazol-2-yl), -CONH(1-C1_4 alkyl-
pyrazol-3-yl), -CONH(5-Cq_4 alkoxy-pyrid-2-yl), -CONH(6-C1 _4 alkoxy-pyrid-3-yl),
-CONH(5-C1 -4 alkoxy-pyrazin-2-yl), -CONH(6-C1 _4 alkoxy-pyridazin-3-yl), -
NHCO(CH2)SO2(Cj -4 alkyl), -NHCOPh, -NHCO(2-C1_4 alkyl-Ph), -NHCO(3-C1 4
alkyl-Ph), -NHCO(4-Cq_4 alkyl-Ph), -NHCO(2—ha10-Ph), -NHCO(3-halo-Ph), -
NHCO(2—C1_4 haloalkyl-Ph), -NHCO(2-C1_4 haloalkoxy-Ph), -NHCO(2-halo-4-halo-
Ph), -NHCO(2-halo-5-halo-Ph), -NHCO(oxazolyl), -NHCO(isoxazolyl), -NHCO(3-
C1-4 alkyl-isoxazol-5-yl), -NHCO(4-Cj_4 alkyl-isoxazol-5-yl), -NHCO(3-C1_4 alkoxy-
isoxazol-5-yl), -NHCO(4-Cj _4 alkoxy-isoxazol-5-yl), -NHCO(3-halo-isoxazol-5-yl),
-NHCO(3-OBn-isoxazol-5-yl), -NHCO(3-(2-halo-Ph)-isoxazol-5-yl),
-NHCO(3-(3-halo-Ph)-isoxazol-5-yl), -NHCO(5-C1 -4 alkyl-1H-pyrazol-3-yl),
imidazolyl, -NHCO(5-C1 -4 alkyl-1,3,4-oxadiazol-2-yl), -NHCO(1-Cj _4 alkyl-1,2,3-
triazol-4-yl), -NHCO(6-C1_4 alkoxy-pyrid-3-yl), -NHCO(pyrazinyl), -NHCO(6-halo-
pyridazin-3-y1), 5-C1-4 haloalkyl-1,3,4-oxadiazol-2-yl, 3-NO9-1H-1,2,4-triazol-1-yl,
tetrazolyl va 5-C1_4 alkyl-tetrazol-1-yl;
| Rb doc 1ap duoc chon tir nhém bao gom: halo, C1_g alkyl, C1_g alkoxy, C1.6
haloalkyl, C;_g haloalkoxy, -CONH(CH2)g-20H, C3-¢ xycloalkyl, C4_g xycloalkenyl,
-O(CH2)m(C3-6 xycloalkyl), phenoxy, benzoxy, pyrimidinyl, pyrazinyl va -O-

pyrimidinyl; va
-10-
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R& doc 1ap duge chon tit nhém bao gém: halo va Cq_4 alkyl.

Theo khia canh tht tdm, sdng ché€ dé xuat hgp chat c6 cong thic (I) hodc (II),
hodc chdt déng phan 1ap thé, chat hé bién, musi duge dung, hodc solvat chia né, nim
trong pham vi ctia khia canh bat ky trong s6 cdc khia canh néu trén, trong d6:

R2 doc 1ap dugc chon tir nhém bao gém: CF3 va Me;

R3 doc lap dugc chon tit nhém bao gom: Hva F;

R4 doc 1ap dugc chon tir nhém bao gém: H va F;

RO doc 1ap dugc chon tir nhém bao gém: NHp, -CONHMe, OPh,
-CONH(xyclopropyl), -CONH(xyclobutyl), -CONH(xyclopentyl),

- -CONH(xyclohexyl), -CONHPh, -CONH(4-F-Ph), -CONH(2-Cl-Ph), -CONH(4-Cl-Ph),
-CONH(4-Me-Ph), -CONH(4-OH-Ph), -CONH(3-OMe-Ph), -CONH(4-OMe-Ph),

- -CONH(4-CF3-Ph), -CONH(4-OCF3-Ph), -CONH(1-Me-pyrazol-3-yl), -CONH(4-(1H-
tetrazol-2-yl)-Ph), -CONH(4-(2H-tetrazol-5-yl)-Ph), -CONH(3-F-4-Me-Ph),
_CONH(3-F-4-OMe-Ph),

-CONH(CH3)7Ph, -CONH(5-OMe-pyrid-2-yl), -CONH(6-OMe-pyrid-3-yl),
-CONH(5-OMe-pyrazin-2-yl), -CONH(6-OMe-pyridazin-3-yl), -NHCO(CH2)SO»Me, -
NHCOPh, -NHCO(2-Me-Ph), -NHCO(3-Me-Ph), -NHCO(4-Me-Ph), -NHCO(2-CI-Ph),
-NHCO(3-Cl-Ph), -NHCO(2-Cl-4-F-Ph), -NHCO(2-Cl-5-F-Ph), -NHCO(isoxazol-5-yl1),
-NHCO(3-Me-isoxazol-5-yl), -NHCO(4-Me-isoxazol-5-yl), -NHCO(3-OMe-isoxazol-5-
yl), -NHCO(3-Br-isoxazol-5-yl), -NHCO(3-(2-Cl-Ph)-isoxazol-5-yl), -NHCO(3-(3-F-
Ph)-isoxazol-5-yl), -NHCO(3-OBn-isoxazol-5-yl), 1H-imidazol-1-yl, -NHCO(5-Me-
1,3,4—oxadiazol-2-yl), -NHCO(1-Me-1,2,3-triazol-4-yl), -NHCO(6-OMe-pyrid-3-yl),
-NHCO(6-Cl-pyridazin-3-yl), 5-CF3-1,3,4-oxadiazol-2-yl, 1H-tetrazol-1-yl, 1H-
tetrazol-3-yl, va 2H-tetrazol-5-yl; ‘

R11 vaR15 doc 1ap dugc chon tir nhém bao gém: H, Me, F, va CI;

R12 doc 1ap dugc chon ti nhém bao gém: H, F, Cl, Me va OMe;

R13 doc lap dugc chon tir nhém bao gém: H, F, Cl, Br, Me, OMe, OEt,
CHpOMe, CF3, CHpCF3, OCHF,, OCF3, CN, N(Me)p, xyclopropyl va
xyclopropylmetyl;

theo céch khac, R12 va R13, cling véi cac nguyén tir cacbon ma ching gan vao,
két hop dé tao ra vong cacbon c6 5 dén 6 canh hoic di vong no c¢6 5 dén 6 canh bao

gém: nguyén tit cacbon va 1-2 nguyén tir oxy;
11-
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Rl41aH;

Rb, méi khi c6 mit, doc 1ap dugc chon tir nhém bao gom: n-pentyl, metoxy, n- -
butoxy, i-butoxy, i-pentoxy, -O(CH2)1-6CF3, -O(CH2)1-4CFCF3,
-CONH(CH2)g.20H,  xyclopropyl, xyclopent-1-en-1-yl, xyclohex-1-en-1-yl,
-O(CH2)2(xyclopentyl), phenoxy, benzoxy, pyrimidin-5-yl, pyrazin-2-yl va
-O-pyrimidin-2-yl; va

REI1aF.

Theo khia canh thit chin, sdng ché& dé xuét hop chat c6 cong thitc (I) hodc (I),
hodc chat dong phan lap thé, chat hd bién, mudi duge dung, hoic solvat clia né, nim
..trong pham vi cua khia canh bat ky trong s6 c4c khia canh thit nhat, th{ hai, thit ba, thi

tu, thit nam va thit siu, trong dé:

Nat

Rl1a (R%o.1;

R2 doc 1ap dugc chon trong s6 trong s CF3 va CHz;

RO doc 1ap duoc chon trong s6 trong s6: RC, -CONHRC, -NHCORC, va -
NHCOCH32S07 (Cq_4 alkyl); ‘

Rb doc lap dugc chon trong s6 trong s6: -O(CH2)1-6CF3, -O(CH2)1.4CF,CF3,
-CONH(CH2)g-20H, xyclopent-1-en-1-yl, xyclohex-1-en-1-yl, -O(CH2)>(xyclopentyl),
phenoxy, benzoxy, pyrimidin-5-yl, pyrazin-2-yl va -O-pyrimidin-2-yl;

RC, méi khi c¢6 mit, doc 1ap duoc chon tit nhém bao gom:
~(CH2)m-(phenyl duoc thé bing 0-3 R), va heteoaryl duoc chon trong s6: oxazolyl,
isoxazolyl, pyrazolyl, imidazolyl, oxadiazolyl, triazolyl, tetrazolyl, pyridyl, va
pyrazinyl; trong d6 heteoaryl dugc thé bing 0-2 R4; va

Rd, méi khi c6 mat, doc 1ap duoc chon tit nhém bao gém: halo, OH, CN, Ci4
alkyl, C1_4 alkoxy, C1-4 haloalkyl, C1_4 haloalkoxy, tetrazolyl va OBn.

Theo mot khia canh khéc, sdng ché d€ xuit hgp chat ¢6 cong thitc (I) hoac (II),
hodc chédt ddng phan 1ap thé, chat hé bién, mudi duoc dung, hoic solvat ctia né, nim
trong pham vi cta khia canh bat ky trong s6 cic khia canh thit nhat, thit hai, thi ba, thit
tw, thi nam, thi séu va thi chin, trong d6: | '
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"Rl Ro.1;

R2 doc 1ap dugc chon trong s trong s6 CF3 va CHz;

RO doc 1ap duoc chon trong s6 trong s6: RC, -CONHRC, -NHCORC, va -
NHCOCH3S07 (C1-4 alkyl);

RILRI2Z R14vaRIS1a H;

R13 doc 1ap duoc chon tir nhém bao gom: H, C1-4 alkyl,
C1-4 haloalkyl, C1_4 alkoxy, va C1_4 haloalkoxy; va

RP doc 1ap duoc chon trong s6 trong so: -O(CHp)1-6CF3 va
-O(CH2)1-4CF,CF3. |

Theo mot khia canh khéc, sing ché& dé xuat hop chat c6 cong thic (IT), hoac chat

d6ng phan 1ap thé, chat hé bién, muéi dugc dung, hoic solvat clia né, nim trong pham

- vi ctia khia canh thit tu hodc thit nam, trong d6:

_ ‘a,
Rl1a Rb@ .

R2 doc 1ap dugc chon trong s6 trong s& CF3 va CH3;
R3vaR41aH;
RO doc 1ap 12 heteoaryl chita nito ¢6 5 canh;
Rll’ R12, R14vaR15 13 H; ._
| R13 doc lap dugc chon tir nhém bao gém: H, C1_4 alkyl,
C1-4 haloalkyl, C1_4 alkoxy, va C1_4 haloalkoxy; va
RP doc 1ap dugc chon trong s6 trong s6: -O(CH»p)1-6CF3 va
-O(CH2)1-4CFCF3.

Theo mot khia canh khic, sdng ch& dé xuit hop chét c6 cong thite (II), hoic chat
d6ng phan 1ap thé, chat h bién, mu6i duge dung, hoic solvat clia né, nim trong pham

vi ciia khia canh th& tu hoac thit nam, trong d6:

| 5
Rln Rb@ :

2

-13-
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R2 doc lap duoc chon trong s6 trong s6 CF3 va CH3;

R3 vaR41a H;

RO doc lap duoc chon trong sO trong s&: 1H-imidazol-1-yl, 1H-tetrazol-1-yl, 1H-
tetrazol-3-yl, va 2H-tetrazol-5-yl;

R1L RI2 R14vaR151a H;

R13 doc 1ap dugc chon tir nhém bao gom: H, Me, OMe, va OCHF»; va

Rb doc lap dugc chon trong s6 trong s6: -O(CHp)1.¢CF3 va
-O(CH2)1-4CF,CF3.

Theo khia canh thit mudi sdu, sdng ché& dé xuit hgp chat c6 cong thitc (D) hoac

(I), hodc chét dong phan 1ap thé, chét hé bién, mudi duoc dung, hoic solvat clia nd, -

nam trong pham vi clia khia canh thit chin, trong dé:

5
Rln Rb@ :

RO doc lap dugc chon tr nhém bao gom: -CONHPh, -CONH-(4-halo-Ph),
-CONH-(4-C1_4 alkyl -Ph), -CONH-(3-C1.4 alkoxy-Ph), -CONH-(4-C1_4 alkoxy-Ph),
-CONH-(4-C14 haloalkyl-Ph), -CONH-(4-C1_4 haloalkoxy-Ph), -CONH- -
(3-halo-4-Cj_4 alkoxy-Ph), -CONH(CH»),Ph, va 2H-tetrazol-5-yl; va

Rb doc lap duogc chon tir nhém bao gom: Ci.g alkyl, Cj.¢ alkoxy, Ci.6
haloalkyl, Cj_g haloalkoxy, -O(CH2)(C3.¢ xycloalkyl), phenoxy, benzoxy,
pyrimidin-5-yl, pyrazin-2-yl va -O-pyrimidin-2-yl.

Theo khia canh thtt mudi bay, sang ch& dé xuét hop chat c6 cong thite (I) hoic
(I), hoac chét dong phan lap thé, chat hd bién, mudi duge dung, hoic solvat ctia né,
nam trong pham vi clia khia canh thit chin, trong dé:

R2 doc 1ap duoc chon tir nhém bao gém: CF3 va Me;

RO doc 1ap dugc chon tir nhém bao gém: -CONHPh, -CONH-(4-F-Ph),
-CONH-(4-Cl-Ph), -CONH-(4-Me-Ph), -CONH-(3-OMe-Ph), -CONH-(4-OMe-Ph),
-CONH-(4-CF3-Ph), -CONH-(4-OCF3-Ph),

-CONH-(3-F-4-OMe-Ph), -CONH(CH»)>Ph, va 2H-tetrazol-5-yl;

R11vaR15 doc 1ap duoce chon tir nhém bao gom: H va F;

R12 doc 1ap dugc chon tir nhém bao gém: H, Me va OMe;
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R13 doc 1ap duge chon tir nhém bao gém: H, F, Cl, Me, OMe, OEt, CF3,
OCHF,, OCF3 va CN;

R141aH; va

Rb doc 1ap dugc chon tir nhém bao goém: n-pentyl, metoxy, n-butoxy, i-butoxy,
-O(CH2)1-3CF3, -O(CH))2(xyclopentyl), phenoxy, benzoxy, pyrimidin-5-yl,
pyrazin-Z-yl va -O-pyrimidin-2-yl.

Theo khia canh thit mudi tdm, sdng ch&€ dé xuat hop chat duogc chon trong s6 cic
hop chat vi du hodc chdt dong phan lap thé, chit hd bién, mudi duge dung, hoic solvat
cta nd.

Theo mdt khia canh khéc, sdng ch&€ dé xuat hop chat dugc chen trong s6 nhém
phu bat ky cua céc hgp chét hodc hop chét don tir cic hgp chét vi du ndm trong pham vi
ctia khia canh bit ky trong s6 cdc khia canh néu trén.

Theo mot khia canh khdc, sdng ché dé xuét hop chét dugc chon trong s6:

(S)-3-(1H-tetrazol-5-yl)-4-(p-tolyl)-6-(4-(4,4,4-triflorobutoxy)phenyl)-6-
(triflorometyl)-5,6-dihydropyridin-2(1H)-on,

(S)-N-(4-metoxyphenyl)-2-ox0-4-(p-tolyl)-6-(4-(4,4 ,4-triflorobutoxy)phenyl)-6-
(triflorometyl)-1,2,5,6-tetrahydropyridin-3-carboxamit, :

(S)-3—(2H—tetrazol-5-yl)-4-(p-tolyl)-6-(4-((6,6,6-tﬁﬂorohexyl)oxy)phenyl)-6-
(triflorometyl)-5,6-dihydropyridin-2(1H)-on,

(S)-2-ox0-4-(p-tolyl)-6-(4-(4,4,4-triflorobutoxy)phenyl)-N-(4-
~ (triflorometoxy)phenyl)-6-(triflorometyl)-1,2,5,6-tetrahydropyridin-3-carboxamit,

(S)-N-(6-metoxypyridin-3-yl)-2-oxo0-4-(p-tolyl)-6-(4-(4,4,4-
triflorobutoxy)phenyl)-6-(triflorometyl)-1,2,5,6-tetrahydropyridin-3-carboxamit,

(S)-N-xyclopropyl-2-oxo-4-(p-tolyl)-6-(4-(4,4,4-triflorobutoxy)phenyl)-6-
(triflorometyl)-1,2,5,6-tetrahydropyridin-3-carboxamit,

(S)-N-(4-hydroxyphenyl)-2-ox0-4-(p-tolyl)-6-(4-(4,4,4-triflorobutoxy)phenyl)-6-
(triflorometyl)-1,2,5,6-tetrahydropyridin-3-carboxamit,

(S)-4-(4-(diflorometoxy)phenyl)-3-(1H-tetrazol-1-yl)-6-(4-(4,4,4-
triﬂorobutoxy)phenyl)-6-(triﬂorometyl)—S,6-dihydropyridin-2( 1H)-on,

(S)-3-metyl-N-(2-0x0-4-(p-tolyl)-6-(4-(4,4,4-triflorobutoxy)phenyl)-6-
(triflorometyl)-1,2,5,6-tetrahydropyridin-3-yl)isoxazol-5-carboxamit,

(S)—5—metyl—N—(2-oxo—4-(p—tolyl)—6—(4—(4,4,4-triﬂorobutoxy)phenyl)-6—
(triflorometyl)-1,2,5,6-tetrahydropyridin-3-yl)-1,3,4-oxadiazol-2-carboxamit,
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NZ-heptyl-N°-(4-metoxyphenyl)-2-metyl-6-ox0-4-(p-tolyl)-1,2,3,6-
tetrahydropyridin-2,5-dicarboxamit, '

(S)-3-(1H-tetrazol-1-yl)-4-(p-tolyl)-6-(4-((6,6,6-triflorohexyl)oxy)phenyl)-6-
(triflorometyl)-5,6-dihydropyridin-2(1H)-on,

(5)-4-(5.6.7,8-tetrahydronaphtalen-2-yl)-3-(1 H-tetrazol-5-yl)-6-(4-(4,4,4-
triflorobutoxy)phenyl)-6-(triflorometyl)-5,6-dihydropyridin-2(1H)-on,

(S)-2-(metylsulfonyl)-N-(2-0x0-4-(p-tolyl)-6-(4-(4,4 ,4-triflorobutoxy)phenyl)-6-
(triflorometyl)-1,2,5,6-tetrahydropyridin-3-yl)axetamit,

(S)-3-(1H-tetrazol-5-yl)-6-(4-(4,4,4-triflorobutoxy)phenyl)-4-(4-(2,2,2-
trifloroetyl)phenyl)-6-(triflorometyl)-5,6-dihydropyridin-2(1H)-on, va

(S)-N-(5-metoxypyrazin-2-yl)-2-ox0-4-(p-tolyl)-6-(4-(4,4,4- 7
- triflorobutoxy)phenyl)-6-(triflorometyl)-1,2,5,6-tetrahydropyridin-3-carboxamit;
hoac cdc mudi dugc dung cua né.

Theo mot phuong 4n khac, R1 doc 1ap 1a -CONH(C4-138 alkyl),

-CONHC»_g haloalkyl, hoac -CONH(CH2)1.gPh.

Theo mot phwong 4n khic, R1 1a -(CH2)m-(vong cacbon c6 3 dén 10 nguyén tir
cacbon dugc thé bing 0-2 Rb va 0-2 R€), hoic -(CH2)m-(heteoaryl ¢6 5 dén 6 canh bao
gbém: nguyén tir cacbon va 1-4 nguyén tlr khac loai dugc chon trong s6 N, NRS, O va S;
trong d6 heteoaryl dugc thé bing 0-1 Rb va 0-2 R8).

Theo mot phuong 4n khac, R1 13 -(CHp),-(vong cacbon c6 3 dén 10 nguyeén tir
cacbon dugc thé bing 0-2 RP va 0-2 Rg).

Theo mot phuong 4n khéac, Rl1a -(CH2)m-(phenyl dugc thé bang 0-2 Rb va 0-2
R8).

Theo mot phuong 4n khéc, Rl1a -(CHp)p-(heteoaryl c6 5 dén 6 canh bao gém:
nguyén tir cacbon va 1-4 nguyén tir khic loai dugc chon trong s6 N, NR€, O va S; trong
d6 heteoaryl dugc thé bing 0-1 Rb va 0-2 R8).

Theo mot phuong 4n khac, R1 1a Cj_17 hydrocacbon mach dugc thé bing 0-3
R3; trong dé mach hydrocacbon niy cé thé 1a mach thing hoic mach nhénh, no hoac

khong no.
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Theo mot phuong 4n khac, R1 doc lap 1a: C1-6 alkyl, C3_¢ xycloalkyl,
-CONHC4.-13 alkyl, -CONHCy_g haloalkyl, -CONH(CH?)1.8 Ph, -(CH2)-(phenyl
durgc thé bing 1 RP va 0-2 R8), hoic heteoaryl c¢6 5 dén 6 canh dugc the bing 0-1 Rb va
0-2 R&, trong d6 heteoaryl dugc chon trong s6: pyridyl, oxazolyl, thiazolyl va -

Theo mot phuong 4n khic, R1 doc lap 1a: C1-6 alkyl, -CONHC4.13 alkyl,

-CONH(CHy)1-gPh,hoic - (R%q.
Ba
RP ,Y
Theo mot phuong 4n khac, R1 1a R9o.1 .

L)
Theo mot phuong 4n khéc, R1 doc 1ap1a R .

- Theo mot phuong 4n khéc, R‘2 doc 1ap 1a Cq1_4 alkyl hodc Cq_4 haloalkyl.
Theo mot phuong 4n khac, R2 1a Cj_4 alkyl.
Theo mot phuong 4n khac, R2 1a Cj_4 haloalkyl.
Theo mot phuong 4n khic, R2 d@é lap 1a CF3 hoac Me.
Theo mot phuong 4n khéc, R2 1a CF3.
Theo mot phuong 4n khic, R2 1a Me.
Theo mot phuong 4n khac, R3 doc 1ap 1a H hoac F.
Theo mot phuong 4n khéc, R3 1a H.
Theo mot phuong 4n khdc, R31aF.
Theo mot phuong 4n khac, R4 doc 1ap 12 H hoac F.
Theo mot phuong 4n khic, R4 1a H.
Theo mot phuong 4n khic, R¥ 1A F.
Theo mot phuong 4n khéc, RS doc 1ap 1a H hoic F.
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Theo mot phwong 4n khac, RS 1a H.

Theo mot phuwong 4n khic, RS 1a F.

Theo mot phuong 4n khac, RO doc 1ap 12 Cj_4 alkyl, RS, hoic
-(CH2)p-(X)-(CH2)mRE.

Theo mot phuong 4n khéc, RO doc lap 1a -CONH(Cq ¢ alkyl),
-NHCOX1SO2R/, -NHCOCOR/, -NHCOCH(OH)R/, -NHCOCH,COR/, -NHCONHR/,
hoiic -OCONRR’.

Theo mdt phwong 4n khéc, RO doc lap 1a NHp, -CONH(C _g alkyl),

RC, -(CH2)p-X)-(CH2)mRC, -NHCO(CH2)S02(C1 -4 alkyl), -NHCOCO(C| 4 alkyl), -
NHCOCH(OH)(C 4 alkyl), -NHCOCH,CO(C] 4 alkyl), -NHCONH(C7 4 alkyl), hoic
-OCONH(C1 4 alkyl).

Theo mot phuong 4n khic, RO doc lap 1a NH», -CONH(Cj_g alkyl),
-NHCO(CH2)S07(C1 -4 alkyl), R¢, OR€, -CONHRC, hoic -NHCORC.

Theo mot phuong 4n khac, RO doc lap 1a NH», -CONH(C g alkyl),
-NHCO(CH»2)S07(C1 -4 alkyl), R¢, OR€, -CONHRC, hoic -NHCORC.

Theo mot phuong 4n khic, RO doc lap 1a R€, -CONHRC, -NHCORCE, hoic -
NHCOCH2S07 (Cq -4 alkyl).

Theo mot phuong 4n khac, RO doc lap 1a heteoaryl chita nito c6 5 canh.

Theo mot phuong 4n khac, RO doc 1ap 13: 1H-imidazol-1-y1, 1H-tetrazol-1-yl,
1H-tetrazol-3-yl, hoiac 2H-tetrazol-5-yl.

Theo mot phuong 4n khac, R11 doc 1ap 1a H, Cj_4 alkyl hodc halo.

Theo mot phuong 4n khéc, R11 doc 1ap 1a H, Me, F, hoac CL.

Theo mot phuong 4n khac, R11 13 H.

Theo mot phuong 4n khac, R111a Cy 4 élkyl.

Theo mot phuong 4n khéc, R11 1a Me.

Theo mot phuong 4n khac, R11 13 halo.

~ Theo mot phuong 4n khéc, R11 doc 1ap 12 F hosc CL.

Theo mét phuong 4n khac, R12 doc 1ap 1a H, halo, C1_4 alkyl hoic

C1-4 alkoxy. |
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Theo mot phuong 4n khéc, R12 doc lap 1a H, F, Cl, Me va OMe.
Theo mot phuong 4n khac, R12 1a H.
- Theo mot phwong 4n khéc, R12 1a Cy_4 alkyl.

Theo mot phuong 4n khac, R12 1a Me.

Theo mot phuong 4n khac, R12 1a C 4 alkoxy.

Theo mot phuong 4n khac, R12 12 OMe.

Theo mot phuong 4n khéc, R12 13 halo.

Theo mot phuong 4n khac, R12 doc 1ap 1 F hoac CL.

Theo mot phuong 4n khéc, R13 doc 1ap 1a: H, halo, Cq_4 alkyl duogc thé bang 0-1
Ri, C1_4 alkoxy, Cy-4 haloalkyl, C1_4 haloalkoxy, C3_4 xycloalkyl, CN, NR'R/, SRi,
NHCO2(C1 4 alkyl), NHSO2(Cq_4 alkyl), hoac di vong c6 4 dén 6 canh bao gém:
nguyén tir cacbon va 1-4 nguyén tit khac loai dugc chon trong s6 N, NR€, O, va S.

Theo mot phuong 4n khéc, R13 doc 1ap 12: H, halo, C1_4 alkyl duoc thé bing 0-1
C1-4 alkoxy, Ci-4 alkoxy, C1-4 haloalkyl, C1.4 haloalkoxy, CN, C3_4 xycloalkyl,
N(Cq-4 alkyl)p, NHCO3(Cj-4 alkyl), NHSO2(Ci_4 alkyl), pyrazolyl, hoac
morpholinyl.

 Theo mot phuong 4n khéc, R13 doc lap Ia: H, halo, Cy_4 alkyl dugc thé bing 0-1

C1-4 alkoxy, Cj_4 alkoxy, C1_4 haloalkyl, C1_4 haloalkoxy, CN hoac
C3_4 xycloalkyl.

" Theo mot phuong 4n khic, R13 doc 1ap 1a: NRR), NHCO9(C_4 alkyl),
NHSO2(C1-4 alkyl), hoac di vong c6 4 dén 6 canh bao gém: nguyén tit cacbon va 1-4
nguyén tit khéac loai dugc chon trong s6 N, NR€, O, va S.

Theo mot phuong 4n khac, R14 doc 1ap 1a H, halo, C1_4 alkyl hoic
C1-4 alkoxy.
Theo mot phuong 4n khéc, R14 doc 1ap 12 H, F, Cl, Me va OMe.
Theo mot phuong 4n khac, R14 1a H.
Theo mot phwong 4n khac, R14 1a Cq_4 alkyl.
‘Theo mot phuong 4n khac, R14 13 Me.
Theo mot phwong 4n khac, R14 1a Cy_4 alkoxy.
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Theo mot phuong 4n khéc, R14 13 OMe.

Theo mot phuong 4n khéc, R14 1a halo.

Theo mot phuong 4n khéc, R14 doc lap 1a F hoac CL.

Theo mot phuong 4n khéc, R15 doc lap 1a H, Cq_4 alkyl hodc halo.

Theo mot phuong 4n khic, R15 doc l1ap 1a H, Me, F, hoic CL

Theo mot phuong 4n khéc, R15 1a H.

Theo mot phuong 4n khéc, R15 1a C1_4 alkyl.

Theo mot phuong 4n khéc, R15 12 Me.

'Theo mot phuong 4n khéc, R15 12 halo.
“ Theo mot phuong 4n khac, R15 doc 1ap 1a F hoic CL.

Theo mot phuong 4n khdc, R16 1a H.

Theo mot phuong 4n khac, R16 13 C1-4 alkyl.

Theo mot phuong 4n khic, X doc lap 1a O, S, hoac NH.

Theo mot phuong 4n khac, X doc 1ép 12 O hoac S.

Theo mot phuong dn khac, X 1a O.

Theo mot phuong 4n khac, X doc 1ap 14 CONH hoac NHCO.

Theo mot phuong dn khéc, X 1a CONH.

Theo mot phuong 4n khic, X 1a NHCO.

Theo mot phwong 4n khéc, RP, méi khi c6 mit, doc lap 1a: Ci1-10akylL, C1-10
alkoxy, C1.10 haloalkyl, C1.10 haloalkoxy, C1.10 alkylthio, C1_10 haloalkyltho,
-CONH(CH2)4-20H, -O(CH2)O(C] -6 alkyl), RS, (CH)p-(X)-(CH2) R, hodic -
(CH)n-(CH20)m-(CHp) nRE.

Theo mot phuong 4n khéc, RP, méi khi c6 mit, doc lap 1a: halo, OH, Cj_g alkyl,
C1-g alkoxy, C1.g haloalkyl, C1_10 haloalkoxy, -O(CH2)sO(C1 ¢ alkyl),

N(C1-4 alkyl)p, -CONH(CH2)6-20H, -(CH2)(C3-6 xycloalkyl),

~(CH2)m(C4.-6 xycloalkenyl), -O(CH2)(C3.6 xycloalkyl), 4-C1_4 alkoxy-Ph,
-O(CH2)pPh, morpholinyl, pyridyl, 2-Cj_4 alkoxy-pyridin-5-yl, pyrimidinyl,
pyrazinyl, hoac -O-pyrimidinyl.

Theo mot phwong 4n khéc, RP, méi khi c6 mit, doc lap 1a: halo,

C1-6 alkyl, Cjp_g alkoxy, C1.g haloalkyl, C1_1( haloalkoxy, -O(CH2)sO(C1 ¢ alkyl),
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-CONH(CH2)6-20H, -(CH2);n(C3-6 xycloalkyl), -(CH2)m(C4-6 xycloalkenyl),
-O(CH2)m(C3-6 xycloalkyl), phenoxy, benzoxy, morpholinyl, 2-C1_4
alkoxy-pyridin-5-yl, pyrimidin-5-yl, pyrazin-2-yl hoic -O-pyrimidinyl.

Theo mot phuong an khac, Rb, mbi khi c6 mat, doc 1ap 1a: halo,
C1-6 alkyl, Cq_g alkoxy, Cj_g haloalkyl, C1_g haloalkoxy, -CONH(CH2)g.20H,
C3-6 xycloalkyl, C4.6 xycloalkenyL -O(CH2)m(C3.g xycloalkyl), phenoxy, benzoxy,
pyrimidinyl, pyrazinyl va -O-pyrimidinyl.
| Theo mot phuong 4n khéc, Rb, méi khi ¢6 mat, doc 1ap 1a:
-O(CH2)1-6CF3 va -O(CHp)1.4CF2CF3.

Theo mot phuong 4n khéc, RC, m6i khi c6 mat, doc 1ap la:
- C3.6 xycloalkyI duoc the bing 0-2 R, C3_¢ xycloalkenyl dugc thé bing 0-2 R4, hoic -

(CH2)m-(phenyl dugc thé bing 0-3 Rd).

Theo mot phuong an khac, R, méi khi ¢6 mat, doc 1ap 1a:
C3_6 xycloalkyl dugc thé bing 0-2 Rd hoic C3_¢ xycloalkenyl duoc thé bing 0-2 R4,

Theo mot phuong 4n khac, R€, méi khi ¢6 mat, doc 1ap 1a
-(CHg)m-(phenyl duoc thé bing 0-3 Rd), |

Theo mot phuong an khac, R€, méi khi ¢6 mat, doc 1ap 1a
- C3.6 xycloalkyl dugc thé bing 0-2 Rd.

- Theo mot phuong 4n khéc, R, méi khi c6 mat, doc 1ap 1a

C3_¢ xycloalkenyl dugc thé bing 0-2 R4,

Theo mot phuong 4n khic, RC, méi khi ¢6 mat, doc 1ap di vong c¢6 5 dén 6 canh
bao gém: nguyén tir cacbon va 1-4 nguyén tit khic loai dugc chon trong s N, NR€, O,
va S; trong d6 di vong nay dugc thé bing 0-2 R4,

Theo mot phuong 4n khac, RC, méi khi c6 mat, doc 1ap 1a
—(CHz)m;(phenyl dugc thé bang 0-3 R4), hoac heteoaryl dugc chon trong s6: oxazolyl,
isoxazolyl, pyrazolyl, imidazolyl, oxadiazolyl, triazolyl, tetrazolyl, pyridyl, va
pyrazinyl; trong d6 heteoaryl dugc thé bing 0-2 Rd.

Theo mot phu’dng an khéac, RC, mbi khi ¢6 mit, doc 1ap 1a heteoaryl dugc chon
trong so: Qxazolyi, iszazolyl, pyrazolyl, imidazblyl, oxadiazolyl, triazolyl, tetrazolyl,

pyridyl, va pyrazinyl; trong d6 heteoaryl dugc thé bing 0-2 Rd.
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Theo mot phuong 4n khac, cic hgp chat theo sdng ché€ c6 cac tri s6 ICs,
hMGAT2 < 10uM, nho sir dung thir nghiém MGAT2 SPA.
Theo mot phuong 4n khic, cdc hop chat theo sing ch€ c6 céic tri s6 ICs,
* hMGAT? < 5uM, nh sir dung thit nghiém MGAT2 SPA. |
- Theo mét phuong 4n khdc, cdc hop chét theo sing ch€ cé cac tri s6 IC;,
hMGAT? < 1uM, nho sit dung thir nghiém MGAT? SPA.
Theo moét phuong 4n khac, cic hgp chat theo sdng ché cé cic tri s6 ICs,
hMGAT2 < 0,5uM, nho sit dung thir nghiém MGAT2 SPA.
~ Theo mot phuong 4n khéc, cdc hgp chat theo sing ché c6 céc tri s6 ICs
hMGAT2 < 10uM, nho st dung thir nghiém MGAT2 LCMS.
"~ Theo mot phuong dn khac, cic hop chit theo sing ché c6 cac tri s6 ICs,
hMGAT2 < 5uM, nh¢ sir dung thir nghiém MGAT2 LCMS.
Theo mot phuong 4n khéc, cidc hgp chat theo sing ch&€ cé céac tri s6 ICs,
: hMGAT2 < 2,5uM, nho st dung thit nghiém MGAT2 LCMS.
Theo mot phuong 4n khdc, cdc hop chat theo sing ché cé cic tri s6 ICs,
hMGAT?2 < 1uM, nho sir dung thit nghiém MGAT2 LCMS.
Theo mot phuong 4n khic, cic hop chat theo sidng ché& cé cac tri s6 ICs,
hMGAT2 < 0,5uM, nho stt dung thir nghiém MGAT2 LCMS.
Theo mot phuong 4n khic, cic hop chat theo sing ch& cé cic tri s6 IC;,
hMGAT2 < 0,1uM, nho sit dung thir nghiém MGAT2 LCMS.

II. Cac phuong 4n khac ctia sdng ché

Theo mot phuong 4n khdc, sing ché dé xuat ché phdm chita it nhat mot hop chat
trong sG cdc hop chat theo sdng ché hodc chat déng phan lap thé, chit hd bién, mubi
dugce dung, hodc solvat cia né.

Theo mot phuwong 4n khéc, sing ch& dé xudt duge phdm chita chit mang duoc
dung va it nhat mot hop chat trong s6 ciac hgp chat theo sang ché hoac chat dong phan
lap thé, chat hé bién, mu6i duoc dung, hoic solvat clia né.

Theo mot phuong 4n khdc, sdng ch€ dé xust dwoc phdm, bao gom: chit mang
dugc dung va lugng hitu hiéu tri liéu cla it nhat mot hop chat trong s6 cdc hop chét theo
sang ché hoéc chét dong phﬁn. 1ap thé, chat hé bién, mudi dugc dung, hoic solvat clia
no.
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Theo mot phuong 4n khéc, sdng ch&€ dé xuit quy trinh dé tao ra hop chiat theo
sdng ché& hodc chit déng phan 1ap thé, chat hd bién, mu6i dugc dung, hoic solvat clia
nod.

Theo mot phuong 4n khéc, sdng ch& dé xust hop chat trung gian dé tao ra hop
chét theo sdng ché& hodc chit déng phan lap thé, chat hd bién, mudi duoc dung, hoic
solvat cia né.

- Theo mot phuong 4n khéc, sdng ché dé xuit duoc phdm con bao gém (c4c) tic
nhan tri liéu bé sung. Theo mot phuong 4n dugc wu tién, sang ché dé xust duoc pha“irh, }
trong d6 tac nhan tri liéu bé sung 13, vi du, chét tc ché€ dipeptidyl peptidaza-IV (DPP4)
(vi du, mot thanh phan dugc chon trong s6 saxégliptin, sitagliptin, vildagliptin va
alogliptin).

Theo mdt phuong 4n khic, sing ch€ dé€ xuit it nhat mot hop chat trong s6 céc
- hop chit theo sing ché, mot minh, hoic, tity ¥, két hop v6i mot hop chat khac theo séang
ché& va/hoic it nhat mot loai tac nhan tri liéu khac dé sit dung dé diéu tri vi/hodc diéu tri
du phong nhiéu bénh hoic réi loan lién quan dén MGAT?2.

Céc vi du v€ cic bénh hodc cic rdi loan c6 lién quan dén hoat tinh chia MGAT2
c6 thé dugc ngan ngira, diéu bién, hoic dugc diéu tri ﬁhb viéc st dung céc hop chét theo
sdng ché& bao gém, nhung khong chi gi6i han &, bénh ddi thdo dudng, ching ting dudng
huyét, suy yéu kha niang dung nap dudng, bénh déi thdo duong thai ky, khang insulin,
ching tang insulin huyét, bénh gan nhiém md khong do ru'(_)ﬁ (NAFLD) bao gébm bénh
viém gan nhiém md khong do ruou (NASH), bénh vong mac, bénh than kinh, bénh
than, sy cham hoéi phyc vét thung, bénh xo vita dong mach va di ching ca né, chic
nang tim bat thudong, thi€u mdu co tim, bénh dot quy, hoi ching trao déi chat, ting
huyét 4p, bénh béo phi, bénh 16i loan m& mau, benh r6i loan m& méu, m& trong mau
cao, tang triglyxerit huyét, chiing bénh du cholesterol huyét, giam lipoprotein ty trong
cao (HDL), tang lipoprotein ty trong cao (LDL), bénh thi€u m4u cuc bo khong do tim,
cac roi loan lipit, va bénh glocom.

Theo mdt phuong 4n khic, sdng ché dé xuat it nhat mot hgp chét trong s céac
hgp chit theo sdng ch&, mot minh, hoac, tiy ¥, két hgp v6i mot hop chat khic theo sédng
ché va/hodc it nhat mot loai tdc nhan tri liéu khic dé sit dung dé diéu tri va/hoic diéu tri
du phong bénh déi thdo dudng, chitng ting dudng huyét, bénh dai thdo duong thai ky,
bénh béo phi, bénh rdi loan m&d mau, va tang huyét ap.

Theo mot phuong 4n khic, sdng ché€ dé xudt it nhat mot hop chét trong s cac

hop chat theo sang ch€, mdt minh, hodc, tiy y, k&t hop v6i mot hop chat khac theo sédng
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ch€ va/hoac it nhat mot loai tdc nhan tri liéu khdc dé sir dung d€ diéu tri vi/hoic diéu tri -
du phong bénh di thdo dudng.

- Theo m¢t phuong 4n khac, sing ch& dé xudt it nhat mot hop chat trong s6 cdc
hop chit theo sdng ch€, mot minh, hodc, tuy ¥, két hgp véi mot hgp chat khac theo séng
ché va/hoac it nhat mot loai tdc nhan tri liéu khac d€ sit dung dé diéu tri vi/hoic diéu tri
du phong ching ting dudng huyét.

'Theo mot phuong 4n khic, sing ché€ dé xudt it nhat mot hop chét trong s6 cdc
hop chat theo sdng ch€, mot minh, hoic, tuy ¥, két hgp véi mot hgp chat khac theo séng
ch€ va/hoac it nhat mot loai tdc nhan tri liéu khdc dé sit dung dé diéu tri va/hoac diéu tri-
du phong bénh béo phi.

Theo mot phuong dn khéc, sdng ché dé xudt it nhat mot hgp chét trong s6 cac
hgp chét theo séng ché, mot minh, hoic, ty ¥, két hop v6i mot hop chat khéc theo séng
ché va/hodc it nhat mot loai tdc nhan tri liéu khac dé sir dung dé diéu tri va/hoac diéu tri
du phong bénh réi loan m& mau.

Theo mot phuong 4n khac, sdng ché dé xuét it nhat mot hgp chat trong s6 cic
~ hop chit theo sdng ch&, mot minh, hoac, tiy ¥, k&t hgp v6i mot hgp chét khic theo sdng
ch€ va/hoac it nhat mot loai tdc nhan tri liéu khac dé sir dung dé diéu tri va/hoic diéu tri
dir phong ching tang huyeét dp.

Theo mot phuwong an khéc, séng ch& dé xuét hgp chét theo sdng ché dé sit dung
cho viéc tri liéu. 4

Theo mot phuwong dn khic, séng ch& dé xuét hop chiét theo sdng ché dé sir dung
cho viéc tri liéu dé diéu tri va/hodc diéu tri du phong nhiéu bénh hoic r6i loan lién quan
dén MGAT2.

Theo mot phuwong 4n khéc, sdng ch€ ciing mo ta viéc sit dung hop chit theo sdng
ché& dé bao ché thudc dé diéu tri va/hoic diéu tri du phong nhiéu bénh hoic 16i loan lién
quan dén MGAT?2.

Theo mot phuong dn khéc, sdng ch€ dé xuat tdc nhan tri liéu thit nhét va tht hai
dé st dung dé diéu tri va/hoic diéu tri du phong nhiéu bénh hoac r6i loan lién quan dén
MGAT?, trong d6 tic nhén tri liéu thit nhat 1a hgp chét theo sdng ché. T6t hon 13, tac
nhan tri liéu thit hai 13, vi du, chét &c ch€ dipeptidyl peptidaza-IV (DPP4) (vi du, mot
thanh phan dugc chon trong s& saxagliptin, sitagliptin, vildagliptin, linagliptin va
alogliptin).

-24-



19650

Theo mot phuong 4n khic, sing ché dé xuit ché phdm két hop clia hop chat theo
sédng ché va (c4c) tdc nhan tri liéu bd sung dé ding déng thoi, tdch biét hodc 14n Iuot khi
tri liéu.

Theo mot phuong 4n khic, sing ch& dé xudt ché phdm két hgp clia hop chat theo
sdng ché& va (c4c) tic nhan tri liéu bd sung dé ding dong thoi, tach biét hoac 14n luot khi
diéu trj va/hoac diéu tri dy phong nhiéu bénh hodc r6i loan lién quan dén MGAT?2.

Néu mudn, hop chat theo sédng ché c6 thé duogc sit dung két hop véi mot hoac
nhiéu loai thudc tri ddi thdo dudng khic va/hodc mot hoac nhiéu loai chat tri liéu khic
ma chiing c6 thé dugc cdp qua dudng miéng trong cing mot dang liéu Iugng, & dang
liéu lugng ding qua dudng miéng tich biét hodc bing cch tiém. Loai thudc tri d4i thdo

- dudng khéc c6 thé tiry § duogc sit dung két hop véi chat tic ché MGAT? theo sang ché ¢
thé 1a mot, hai, ba hodc nhiéu thuéc tri d4i théo duong hoac cic chit tri bénh tang
dudng huyét ma ching c6 thé duge cdp qua dudng miéng trong cling mot dang liéu
lugng, & dang liéu lugng ding qua dudng miéng tich biét, hodc bing cich tiém dé tao

* ra tdc dung dugce 1y b sung.

Céc thudc tri dai thdo dudng duge sir dung két hop véi chét tc ch€ MGAT2 theo
sang ché& bao gdm, nhung khong chi gii han &, cac thudc 1am phan tiét insulin hodc céc
thudc 1am tang nhay cam véi insulin, cdc chat tic ché MGAT?2 khéc, hoic céc thudc tri
dai thdo duong khéac. Céc tic nhan nay bao gom, nhung khong chi giGi han &, cdc chat
tic ché dipeptidyl peptidaza IV (DP4) (vi du, sitagliptin, saxagliptin, alogliptin,

linagliptin va vildagliptin), cic biguanua (vi du, metformin va phenformin), cic sulfonyl

~ure (vi du, glyburit, glimepirit va glipizit), chat &c ch€ glucosidaza (vi du, acarbose,

miglitol), cdc chdt chii van PPARy nhu cdc thiazolidindion (vi du, rosiglitazon va
‘pioglitazon), cdc chédt chi van kép PPAR o/y (vi du, muraglitazar, tesaglitazar va
aleglitazar), cdc chat hoat héa glucokinaza, cic chét diéu bién thu thé GPR40 (vi du,
TAK-875), cdc chat diéu bién thu thé GPR119 (vi du, MBX-2952, PSN821, va
APD597), cdc chdt dc ch€ nhan t6 van chuyén-2 natri-glucoza (SGLT2) (vi du,
dapagliflozin, canagliflozin va remagliflozin), cdc chat &c ch& 11b-HSD-1 (vi du, MK-
0736, BI35585, BMS-823778, va LY2523199), c4c chat twong tu amylin nhu pramlintit,
va/hoac insulin.

~ Chat tc ché MGAT2 theo sdng ché ciing c6 thé tliy ¥ duoc sir dung két hop véi
mot hodc nhi€u chit chdn an vad/hodc gidm can nhu dietylpropion, phendimetrazin,
phentermin, orlistat, sibutramin, lorcaserin, pramlintit, topiramat, cic chit dei khing
thu thé MCHR1, oxyntomodulin, naltrexon, peptit Amylin, cdc chat diéu bién thu thé
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NPY Y5, cdc chét diéu bién thu thé NPY Y2, cic chit diéu bién thu thé NPY Y4,
cetilistat, cac chat diéu bién thu thé 5HT2c, va twong tu. Cic hop chat theo séﬁg ché
ciing c¢6 thé dugc sir dung két hgp véi chét chi van cha thu thé peptit-1 tuong tu
glucagon (GLP-1 R), nhu exenatit, liraglutit, GPR-1(1-36) amit, GLP-1(7-36) amit,
GLP-1(7-37), ching c6 thé dugc cdp qua dudng tiém truyén, qua miii, hoic bing cic
dung cu qua da hoac dat trong ma.
Chit dc ch€ MGAT? theo sdng ché ciing c6 thé tlly ¥ dugc sir dung két hgp véi
mot hodc nhiéu loai chét tri liéu khéc, nhu c4c chat tc ch€ DGAT, thuéc ha LDL nhu
‘cac statin (cdc chat tc ch€ HMG CoA reductaza) hoac cdc chit tc ché hap thu
cholesteol, cdc chat diéu bién PCSK9, cic thuéc lam ting HDL nhu céc chat tc ché
CETP.
Sang ché bao ham tat ca cac két hgp ctia cac khia canh duge wu tién ciia sang ché
dd néu & day. Can hiéu ring bat k¥ va tdt cA cdc phuong 4n theo sédng ché c6 thé duge
két hgp v6i phuong 4n khdc bat ky hodc cdc phuong 4n dé mo ta cho céc phuong 4n bd
sung. Ciing c4n phai hiéu ring méi yé&u t6 riéng r& cha cic phuong 4n néy 1a thé hién
cho mot phuong 4n doc 14p ctia n6. Hon thé nita, y&u t6 bat ky cia mot phuong 4n 1a dé
- két hop véi bét ky va toan bo céc yéu t6 khéac tir phuong 4n bat ky dé mo ta cho mot
phuong 4n bd sung.

III. Céc thuat ngit héa hoc

Trong toan by phan mo ta va yéu cau bao ho kém theo, mot tén hodc cong thirc

héa hoc nhat dinh s& bao ham tat ca céc chat dong phan 1ap thé va quang hoc va cic
chat triét quang cia ching khi cac chit dong phan nhu vay ton tai. Trir khi c6 chi dén
khéac dugc chi ra, tit ca cdc dang khong d6i xing (déng phan d6i anh va déng phan
khong d6i quang) va triét quang 12 ndm trong pham vi clia sang ch€. Nhiéu chét dong
-phan hinh hoc clia cic lién két d6i C=C, cic lién két do6i C=N, c4c hé vdng, va tuong tu
cling c6 thé c6 mit trong cdc hop chét nay, va tat ca cdc chit déng phan bén nhu vay
dugc du liéu theo sdng ché. Cic chat dong phan hinh hoc Cis- va trans- (hoic E- va Z-)
ctia cdc hgp chét theo sdng ché€ dugc dé xuat va c6 thé dugc phan 1ap & dang hén hop
cta céc chdt dong phan hoac & dang dong phan da dugc tdch. Cdc hop chat nay cé thé
dugc phan 1ap & céc dang hoat quang hoac triét quang. C4c dang hoat quang c6 thé dugc
diéu ch& bing cdch phan gidi cic dang triét quang hodc bing cich téng hop tir cic
nguyén liéu ban d4u c6 hoat tinh. T4t ca cdc quy trinh dugc st dung dé€ diéu ché cic hop

chét theo sidng ch€ va cdc hgp chat trung gian dugc tao ra & day dugc xem 12 mot phan
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cia sdng ché. Khi c4c sin phdm déng phan d6i anh hodc déng phan khéng déi quang
dugc diéu ché, chiing c6 thé duge tich bing cdc phuwong phap thong thudng, vi du, bing
céch sic ky hodc két tinh khong hoan toan. Tuy thudc vao cic diéu kién quy trinh, cic
san phdm cudi theo sédng ché duoc tao ra hoic 12 & dang tu do (trung tinh) hoic & dang
" mudi. Ca dang ty do 14n dang mu6i ciia cdc san phdm cu6i ndy déu nim trong pham vi
cua sing ch&. Néu mudn, mot dang clia hop chat c6 thé dugc chuyén héa thanh mot
dang khéc. Bazo hoac axit tu do ¢6 thé dugc chuyén héa thanh mudi; mudi cé thé dugc
chuyén héa thanh mot hgp chat tw do hodc mot mudi khic; hén hop clia cic hop chat
dong phén theo sing ché ¢ thé dugc tach thanh cdc chat déng phan Riéng biét. Céc
hop chét theo séng ché, dang tu do va cdc mu6i clia chiing, ¢ thé ton tai duéi nhiéu
dang hé bién khéc nhau, trong d6 cic nguyén tir hydro dugc héan ddi véi céc phan khic
clia cdc phan tir va cdc lién két hod hoc gifta cdc nguyén tir ctia cc phan tir nhd vay
dugc sip x€p lai. Can phai hiéu ring tit cA c4c dang hd bién, mién 1 ching tén tai, déu
dugc bao goém trong sdng ché.

Khi dugc st dung & day, thuat ngit “alkyl” hodc “alkylen” dugc du liéu dé bao
- gbm cdc nhém hydrocacbon béo no cd mach nhénh 14n mach thang c6 s6 lwong nguyén
~ tir cacbon dic trung. Vi du, thuat ngit “C1 den C12 alkyl” hoac “C1-12 alkyl” (hoic
alkylen), dugc du liéu dé bao gém céc nhém Cq, C2, C3, C4, Cs, Cg, C7, C8, C9, C10,
C11 va C12 alkyl; thuat nglt “C4 deén C18 alkyl” hoac “C4-18 alkyl” (hoac alkylen),
duoc du liéu dé bao gébm cic nhém C4, C5, Cg, C7, C8, C9, C10, C11, C12, C13, C14,

Cis, C16, C17, va C18 alkyl. Ngoai ra, vi du, thuat ngit “C1 dén Cg alkyl” hoac “C1-6
| alkyl” biéu thij alkyl c6 1 d&n 6 nguyén tit cacbon. Nhém alkyl c6 thé 12 khong duoc thé
hoac duoc thé véi it nhat m(fjt hydro 13 duoc thay thé bing mot nhém ho4 h(jc khéc. Cic
nhém alkyl duoc 14y 1am vi du bao gém, nhung khong chi giéi han &, metyl (Me), etyl
| (Et), propyl (vi du, n-propyl va isopropyl), butyl (vi du, n-butyl, isobutyl, #-butyl), va
pentyl (vi du, n-pentyl, isopentyl, neopentyl). Khi thuat ngt “Cp alkyl” hoic .“C()
alkylen” dugc sit dung, thi né dugc dy liéu dé biéu thi cho mot lién k&t truc ti€p.

Thuat ngit "alkenyl” hodc “alkenylen” dugc du liéu dé bao gém cic mach
hydrocacbon cé c4u hinh mach thing hoic mach nhanh c6 s6 luong nguyén tir cacbon
dac trung va mot hodc nhiéu, t6t hon 12 mot dén hai, lién két doi cacbon-cacbon c6 thé
xuét hién & diém bén bat ky doc theo mach. Vi du, thuat ngit “C2 den Cg alkenyl” hoic
“C2-6 alkenyl” (hoac alkenylen), dugc du liéu d€ bao gébm céc nhém C2, C3, C4, C5,va
~ Cg alkenyl. Cic vi du vé alkenyl bao gom, nhung khong chi giGi han &, etenyl, 1-
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propenyl, 2-propenyl, 2-butenyl, 3-butenyl, 2-pentenyl, 3, pentenyl, 4-pentenyl, 2-
hexenyl, 3-hexenyl, 4-hexenyl, 5-hexenyl, 2-metyl-2-propenyl, va 4-metyl-3-pentenyl.

Thuat ngit “alkynyl” hodc “alkynylen” dugc du liéu dé bao gdm cic mach
hydrocacbon c6 cdu hinh mach thing hoic mach nhdnh c6 mot hoac nhiéu, t6t hon 1a
mot dén ba, lién két ba cacbon-cacbon c6 thé xudt hién & diém bén bat ky doc theo
mach. Vi du, thuat ngit “C2 dén Ceg alkynyl” hoac “C2-¢ alkynyl” (hoac alkynylen),
duge du liéu dé bao gdm cdc nhém Cp, C3, C4, C5, va Cg alkynyl; nhu etynyl,
propynyl, butynyl, pentynyl, va hexynyl. ,

Khi thuat ngit “mach hydrocacbon” dugc sir dung, thi né duoc du lién dé bao
“gbm “alkyl”, “alkenyl” va “alkynyl”, trir khi dugc chi ra mot cdch cu thé.

| Thuat ngit "alkoxy" hoac "alkyloxy” chi nhém -O-alkyl. Vi du, thuat ngit "Cyq
- dén Ce alkoxy" hodc "C1_6 alkoxy" (hodc alkyloxy), dugc du liéu dé bao gém cdc
nhém Cq, Cp, C3, C4, Cj5, va Cg alkoxy. Cic nhém alkoxy dugc 14y 1am vi du bao gom,
nhung khong chi giéi han &, metoxy, etoxy, propoxy (vi du, n-propoxy va isopropoxy),
va t;butoxy. Tuong tu, thuat ngir "alkylthio" hoac "thioalkoxy" 12 nhém alkyl nhu dugc
- X4c dinh & trén v6i s6 nguyén tir cacbon dugc chi ra duge gin vao qua cdu ndi luu
huynh; vi du metyl-S- va etyl-S-. |

Thu4t ngit "halo" hoac "halogen" bao gom flo, clo, brom, va iodo. Thuat ngit
"haloalkyl" dugc du liéu dé bao gém cdc nhém hydrocacbon béo no ca mach nhanh 14n
mach thing c6 s6 lugng nguyén tir cacbon dic trung, dugc thé bing 1 hoidc nhiéu
halogen. C4c vi du vé€ haloalkyl bao gém, nhung khong chi giGi han &, florometyl,
‘diflorometyl, triflorometyl, triclorometyl, pentafloroetyl, pentacloroetyl, 2,2,2-
trifloroetyl, heptafloropropyl, va heptacloropropyl. C4c vi du vé haloalkyl ciing bao gém
"floroalkyl" dugc du liéu dé bao gébm céc nhém hydrocacbon béo no ca mach nhénh 14n
mach thing c6 s6 Iugng nguyén tir cacbon dic trung, dugc thé bing 1 hoac nhiéu
nguyén ti flo.

Thuét ngit "haloalkoxy" hoac "haloalkyloxy" chi nhém haloalkyl nhu dugc xac
dinh & trén v6i s6 nguyén tir cacbon dugc chi ra duge gan vao qua cdu néi oxy. Vi du,
thuat ngit "Cj_g haloalkoxy", dugc du liéu dé bao gom cdc nhém Cp, Cp, C3, C4, Cs,
va Cg haloalkoxy. Cdc vi du vé haloalkoxy bao gém, nhung khong chi giéi han &,
triﬂorométoxy, 2,2 2-trifloroetoxy, va pentaflorothoxy. Tuong tw, thuit ngit
"haloalkylthio" hozc "thiohaloalkoxy" chi nhém haloalkyl nhu dugc x4c dinh & trén v6i -
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s6 nguyén tir cacbon dugc chi ra dugc gin vao qua cdu n6i lwu huynh; vi du
triflorometyl-S-, va pentafloroetyl-S-.

| Thuat ngit "xycloalkyl” chi nhém alkyl da dugc d6ng vong, bao gébm céc hé
vong mot, hai hodc da-nhéan. Vi du, thuét ngit "C3 dén Cg xycloalkyl" hoac "C3_g
xycloalkyl" dugc du liéu dé bao gom cdc nhém C3, C4, Cs, va Cg xycloalkyl. Cic
nhém xyéloalkyl dugc 14y 1am vi du bao gém, nhung khong chi gi6i han &, xyclopropyl,
xyclobutyl, xyclopentyl, xyclohexyl, va norbornyl. Cic nhém xycloalkyl mach nhénh
nhu 1-metylxyclopropyl va 2-metylxyclopropyl dugc bao gom trong dinh nghia ctia
thuat ngi "xycloalkyl". Thuat ngit "xycloalkenyl” chi nhém alkenyl da dugc déng vong.
C4.-¢ xycloalkenyl dugc du liéu dé bao gém cdc nhém Cyg, Cs, va Cg xycloalkenyl. Cic
nhém xycloalkenyl dugc 14y 1am vi du bao gém, nhung khong chi giéi han &,
| xyclobutenyl, xyclopentenyl, va xyclohexenyl. _
- Khi dugc str dung & day, thuat ngit “vong cacbon,” “carboxyclyl,” hodc “géc

vong cacbon” dugc du liéu dé chi cdc vong bén mot vong hoic hai vong c6 3,4, 5, 6,7,

. hodc 8 canh hodc cic vong hai vong hoac ba vong bén c6 7, 8, 9, 10, 11, 12, hoic 13

- canh, bét ky trong s6 nay c6 thé 1a no, no mot phan, khong no hodc thom. Céc vi du vé
cdc vong cacbon bao gbém, nhung khong chi giéi han 0, xyclopropyl, xyclobutyl,
xyclobutenyl, xyclopentyl, xyclopentenyl, xyclohexyl, xycloheptenyl, xycloheptyl,
xycloheptenyl, = adamantyl, xyclooctyl, xyclooctenyl, xyclooctadienyl,
[3.3.0]bixyclooctan, [4.3.0]bixyclono_nan, [4.4.0]bixyclodecan (decalin),
[2.2.2]bixyclooctan, florenyl, phenyl, naphtyl, indanyl, adamantyl, anthraxenyl, va
tetrahydronaphtyl (tetralin). Nhu dugc thé hién & trén, cdc vong dugc ndi cdu ciing
dugc bao gém trong dinh nghia cia vdng cacbon (vi du, [2.2.2]bixyclooctan). C4c vong
cacbon dugc wu tién, trir khi duge chi ra mot cich cu thé, gédm xyclopropyl, xyclobutyl,
xyclopentyl, xyclohexyl, phenyl, indanyl, va tetrahydronaphtyl. Khi thuat ngit “vong
cacbon” dugc st dung, thi n6 dugc du liéu dé bao gém “aryl”. Vong duoc néi cdu xuit
- hién khi mot hodc nhiéu, t6t hon 12 mot dén ba, nguyén tir cacbon n6i hai nguyén tir
cacbon khong lién ké. Cic cdu n6i dugc wu tién gc‘Sni mot hoac hai nguyén tir cacbon.
Luu y ring ciu n6i thudng chuyén héa vdong mot vong thanh vong ba vong. Khi vong
dugc ndi cdu, cdc phan tir thé lién quan dén vong cling c6 thé c6 mat trén ciu néi.

Khi dugce stt dung & day, thuat ngir “vong cacbon hai vong” hoac “nhém vong
cacbdn hai vbng_” duoc du ligu dé chi hé vong vong cacbon c6 9 hodc 10 canh bén chita
hai vong da dugc ngung tu va gom céc nguyén tir cacbon. Trong s6 hai vong da duoc
ngung tu, mot vong 1a vong benzo dugc ngung tu véi vong thit hai; va vong thit hai nay
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1a vong cacbon c6 5 hoac 6 canh no, khong no mdt phan, hoac khéng no. Nhém vong
cacbon hai vong ndy c6 thé dugc gén vio nhém d6i ximg clia né & nguyén tir cacbon bt
ky ma s& din dén tao ra mot c4u triic bén. Nhém vong cacbon hai vong dugc mo ta &
day c6 thé dugc thé trén cacbon bét ki néu hop chét thu dugc 1a bén. Céc vi du vé nhém
vong cacbon hai vong gom, nhung khong chi giéi han &, naphtyl, 1,2-dihydronaphtyl,
1,2,3,4-tetrahydronaphtyl, va indanyl.
Céc nhém “aryl” chi cic hydrocacbon thom mét vong hoic hai vong, bao gém,
vi du, phenyl, va naphtyl. Goc aryl 1a da b_ié't va dugc mo ta, vi du, trong &n phdm:
~ Hawley's Condensed Chemical Dictionary (15™ ed.), R.J. Lewis, ed., J. Wiley & Sons,
Inc., New York, 2007. Thuat ngit “Cg-10 aryl” chi phenyl va naphtyl.
| - Thuat ngit "benzyl," khi dugc sit dung & day, dung dé chi nhém metyl trong d6
mot trong sO cac nguyén tir hydro dugc thay thé bﬁhg nhém phenyl.
~ Khi duge sir dung & déy, thuat nglt "di vong," "heteoxyclyl," hodc "nhém di
vang" dugc du lieu d€ chi céc Vbng di vong mot vong hodc hai vong bén c6 3, 4, 5, 6,
hoac 7 canh hoac cic vong di vong da vong bén c6 7, 8, 9, 10, 11, 12, 13, hoic 14 canh
. no;, khong no mot phin, hodc hoan toan khong no, va cé chia céc nguyeén tir cacbon va
1, 2, 3 hodc 4 cdc nguyén tir khac loai doc 1ap duoc chon tir nhém bao gém N, O va S;
va bao gébm nhém da vong bat ky trong d6 bat ky trong s6 céc vong di vong da dinh
nghia & trén dugc ngung tu véi vong benzen. Cic nguyén tit khic loai nito va luu huynh
c6 thé tuy ¥ dugc oxy héa (titc 13, N,O va S(O)p, trong d6 p bang 0, 1 hoac 2). Nguyén
tlr nito c6 thé dugc thé hodc khong dugc thé (tic 13, N hoic NR trong dé R 1a H hoac
mot phén tir th€ khdc, néu da dugc xdc dinh). Vong di vong c6 thé duoc gin vao nhém
doi xing cia né & nguyén tir khic loai bét ky hoac nguyén tir cacbon din dén tao ra mot
céu tric bén. Cac vong di vong dugc mo ta & day c6 thé dugc thé trén cacbon hoic trén
nguyén tir nito néu hqp chét thu dugc 13 bén. Nito trong di vong nay cé thé tiy ¥ duoc
tao bac bén. Dugc wu tién 12 khi téng s6 nguyén tir S va O trong di vong 16n hon 1, thi
cdc nguyén tir khic loai nay khong lién ké véi nhau. Dugc wu tién 1a tdng s6 nguyén tir
S va O trong di vong khong 16n hon 1. Khi thuat ngit "di vong" dugc st dung, thi né
duoc du liéu dé bao gém heteoaryl. |
Vi du v€ céc di vong bao gém, nhung khong chi gidi han &, acridinyl, azetidinyl,
azoxinyl, benzimidazolyl, benzofuranyl, benzothiofuranyl, benzothiophenyl,
benzoxazolyl, benzoxazolinyl, benzthiazolyl, benztriazolyl, benztetrazolyl,
- benzisoxazolyl, benzisrothiazolyl, benzimidazolinyl, carbazolyl, 4aH-carbazolyl,
carbolinyl, cromanyl, chromenyl, xinolinyl, decahydroquinolinyl,
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2H,6H-1,5,2-dithiazinyl, dihydrofuro[2,3-b]tetrahydrofuran, furanyl, furazanyl,

imidazolidinyl, imidazolinyl, imidazolyl, 1H-indazolyl, imidazolopyridinyl, indolnyl,

- indolinyl, indolizinyl, indolyl, 3H-indolyl, isatinoyl, isobenzofuranyl, isocromany]l,

isoindazolyl, isoindolinyl, isoindolyl, isoquinolinyl, isothiazolyl, isothiazolopyridinyl,

isoxazolyl, isoxazolopyridinyl, metylendioxyphenyl, morpholinyl, naphthyridinyl,

octahydroisoquinolinyl, oxadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-

oxadiazolyl, 1,3,4-oxadiazolyl, oxazolidinyl, oxazolyl, oxazolopyridinyl,

- oxazolidinylperimidinyl, oxindolyl, pyrimidinyl, phenanthridinyl, phenanthrolinyl,
phenazinyl, phenothiazinyl, phenoxathiinyl, phenoxazinyl, phtalazinyl, piperazinyl,
piperidinyl, piperidonyl, 4-piperidonyl, piperonyl, pteridinyl, purinyl, pyranyl,
pyrazinyl, pyrazolidinyl, pyrazolinyl, pyrazolopyridinyl, pyrazolyl, pyridazinyl,
pyridooxazolyl, pyﬁdoimidazolyl, pyridothiazolyl, pyridinyl, pyrimidinyl, pyrolidinyl,

“pyrolinyl, 2-pyrolidonyl, 2H -pyrblyl, pyrolyl, quinazolinyl, quinolinyl, 4H-quinolizinyl,
quino'Xalinyl,'quinuclidinyl, tetrazolyl, tetrahydrofuranyl, tetrahydroisoquinolinyl, -
tetrahydroquinolinyl, 6H-1,2,5-thiadiazinyl, 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-

-thiadiazolyl, 1,3,4-thiadiazolyl, thianthrenyl, thiazolyl, thienyl, thiazolopyridinyl,

~ tienothiazolyl, tienooxazolyl, tienoimidazolyl, thiophenyl, triazinyl, 1,2,3-triazolyl,

1,2,4-triazolyl, 1,2,5-triazolyl, 1,3,4-triazolyl, va xanthenyl. Ciing bao gém 1a vong da

-dugc ngung tu va cic hop chat spiro chita, vi du, cic di vong néu trén. ,

~ Vidu vé cdc di vong ¢4 tir 5 dén 10 canh bao gém, nhung khong chi giGi han &,
pyridinyl, furanyl, thienyl, pyrolyl, pyrazolyl, pyrazinyl, piperazinyl, piperidinyl,
imidazolyl, imidazolidinyl, indolyl, tetrazolyl, isoxazolyl, morpholinyl, oxazolyl,
oxadiazolyl, oxazolidinyl, tetrahydrofuranyl, thiadiazinyl, thiadiazolyl, thiazolyl,
triazinyl, triazolyl, benzimidazolyl, 1H-indazolyl, benzofuranyl, benzothiofuranyl, -

'+ benztetrazolyl, benzotriazolyl, benzisoxazolyl, benzoxazolyl, oxindolyl, benzoxazolinyl,

benzthiazolyl, benzisothiazolyl, isatinoyl, isoquinolinyl, octahydroisoquinelinyl,
tetrahydroisoquinolinyl, tetrahydroquinolinyl, isoxazolopyridinyl, quinazolinyl,
quinolinyl, isothiazolopyridinyl, thiazolopyridinyl, oxazolopyridinyl,
imidazolopyridinyl, va pyrazolopyridinyl. '

- Vidu vé céc di vong c6 5 dén 6 canh bao gdm, nhung khong chi gi6i han &,
pyridinyl, furanyl, thienyl, pyrolyl, pyrazolyl, pyrazinyl, piperazinyl, piperidinyl,
imidazolyl, imidazolidinyl, indolyl, tetrazolyl, isoxazolyl, morpholinyl, oxazolyl,

* oxadiazolyl, oxazolidinyl, tetrahydrofuranyl, thiadiazinyl, thiadiazolyl, thiazolyl,
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triazinyl, va triazolyl. Ciing bao gém 1a vong di dugc ngung tu va cic hgp chét spiro
chita, vi du, cdc di vOng néu trén. _

Khi duge st dung & day, thuat ngit "di vong hai vong" hoac "nhém di vong hai
- vong" dugc du liéu dé chi hé vong c¢6 9 hodc 10 canh bén chita hai vong dugc ngung tu
va goém céc nguyén tit cacbon va 1, 2, 3, hoic 4 nguyén tir khic loai doc 1ap dugc chon
tit nhém bao gébm N, O va S. Trong s6 hai vong dugc ngung tu, mot vong 1a vong thom
mot vong c6 5 hodc 6 canh bao gébm vong heteoaryl c6 5 canh, vong heteoaryl c6 6 -
canh hoac vong benzo, mdi vong dugc ngung tu v6i mot vong thit hai. Vong thit hai 1a
vong mot vong ¢ 5 hoac 6 canh no, khong no mot phan, hoac khong no, va bao gom di
vong c6 5 canh, di vong c6 6 canh hodc vong cacbon (vdi diéu kién vong thi nhat
khong 1a benzo khi vong thit hai 1a vong cacbon).

Nhém di vong hai vong c6 thé duoc gin vao nhém d6i xung cha né & nguyeén tir
khac loai bat ky hodc nguyén tir cacbon din dén mot cdu triic bén. Nhém di vong hai
vong dugc mo ta & day c6 thé dugc th€ trén cacbon hoic trén nguyén tir nito néu hop
chat thu dugc 12 bén. Pugc wu tién 12 khi téng s c4c nguyén tit S va O trong di vong 16n. -
hon 1, thi c4c nguyén tir khdc loai nay khong lién ké v6i nhau. SE t6t hon néu tdng s
- cacnguyén tir S va O trong di vong khong 16n hon 1.

~ Vidu vé nhém di vong hai vong gém, nhung khong chi gi6i han &, quinolinyl,
isoquinolinyl, phtalazinyl, quinazolinyl, indolyl, isoindolyl, indolinyl, IH—indazolyl,
- benzimidazolyl, 1,2,3,4-tétrahydroquinolinyl, 1,2,3,4-tetrahydroisoquinolinyl,
-5,6,7,8-tetrahydro-quinolinyl, 2,3-dihydro-benzofuranyl, cromanyl, 1,2,3,4-
tetrahydro-quinoxalinyl, va 1,2,3,4-tetrahydro-quinazolinyl. _

Khi dugc sit dung & day, thuat ngit "nhém di vong thom" hoac "heteoaryl" dugc
du liéu dé chi cic hydrocacbon thom mot vong va da vong bén chia it nh4t mot thanh
phan vong la nguyén tir khac loai nhu luu huynh, oxy, hoac nito. Cac nhém heteoarylﬁ
bao gém, nhung khong nham gidi han, & pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl,
tﬁazinyl, furyl, quinolyl, isoquinolyl, thienyl, imidazolyl, thiazolyl, indolyl, pyroyl,
oxazolyl, benzofuryl, benzothienyl, benzthiazolyl, isoxazolyl, pyrazolyl, triazolyl,
tetrazolyl, indazolyl, 1,2,4-thiadiazolyl, isothiazolyl, purinyl, carbazolyl,
benzimidazolyl, indolinyl, benzodioxolanyl, va benzodioxan. Cdc nhém heteoaryl 1a
duoc thé hoac khong duge thé. Nguyén tit nito 13 duge thé hoic khong duge thé (tic 13,
N hodc NR trong d6 R 12 H hoac moét phan tir thé khac, néu da duge xac dinh). Cac
nguyén tir khéc loai nito va luu huynh cé thé tiy ¥ duoc oxy héa (tic 13, N,O va S(O)ps
trong d6 p bang 0, 1 hoac 2).
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Vidu vé heteoaryl c6 5 dén 6 canh bao gém, nhung khong chi giGi han &,
pyridinyl, furanyl, thienyl, pyrolyl, pyrazolyl, pyrazinyl, imidazolyl, imidazolidinyl,
tetrazolyl, isoxazolyl, oxazolyl, oxadiazolyl, oxazolidinyl, thiadiazinyl, thiadiazolyl,

- -thiazolyl, triazinyl, va triazolyl.

CAc vong dugc lién két ciu néi ciing duge bao gém trong dinh nghia ctia di vong.
- Mot vong dugc lién két cau ndi vong xuat hién khi mot hoac nhiéu, t6t hon 1a mot dén
- ba, nguyén tit (tifc 13, C, O, N, hoic S) lién két hai nguyén tir cacbon hoac nito khong
lién k& nhau. Vi du vé cic vong duoc lién két cdu ndi bao gém, nhung khong chi gidi
han &, mot nguyén tir cacbon, hai nguyén tit cacbon, mot nguyén tir nito, hai nguyén tir
nito, va nhém cacbon-nito. Luu ¥ rdng lién két cdu ndi thudng chuyén héa vong mot
vong thanh vong ba vong. Khi vong c6 lién két ciu ndi, thi phan tir thé da dé cap cho
vong ciing c6 thé ¢6 mit trén cdu ndi. | A

Thuat ngit "ion trdi ddu" dugc st dung dé thé hién cho cic loai mang dién tich
am nhu clorua, bromua, hydroxit, axetat, va sulfat hoac cic loai mang dién tich duong
nhu natri (Na+), kali (K+), amoni (R;NH,+ where n=0-4 va m=0-4) va tuong tu.

Khi vong c6é duong diit nét dugc sit dung trong cau tric vong, thi c6 nghia 1a cau
triic vong c6 thé 1a no, no mot phan hoic khong no.

Khi dugc sir dung & day, thuat ngit "nhém béao vé amin" chi nhém bat ky da biét
trong Iinh vuc k§ thuat 6ng hop hitu co dé bao vé cho cdc nhém amin bén véi chat khir
este, 12 nhém hydrazin dugc thé hai 14n, R4-M va R7-M, 4i nhan, chat khit hydrazin,
ch4t hoat héa, kiém manh, bazo amin di gay can trd va tac nhan vong héa. Cic nhém
bao v& amin thich ing véi céc tiéu chi nay bao gom cic loai da liét ké trong cdc an
phdm: Wuts, P. G. M. and Greene, T.W. Protecting Groups in Organic Synthesis, 4th
Edition, Wiley (2007) va The Peptides: Analysis, Synthesis, Biology, Vol. 3, Academic

‘Press, New York (1981). C4c vi du vé cdc nhém bao vé amin bao gém, nhung khong
chi gidi han &, cic nhém sau: (1) cac axyl nhu formyl, trifloroaxetyl, phtalyl, va
p-toluensulfonyl; (2) cic carbamat thom nhu benzyloxycacbonyl (Cbz) va cic
benzyloxycacbonyl dugc thé, 1-(p-biphenyl)-1-metyletoxycacbonyl, va
9-florenylmetyloxycacbonyl (Fmoc); (3) cac carbamat béo nhu tert-butyloxycacbonyl
(Boc), e;toxyca‘cbonyl, diisopropylmetoxycacbonyl, va alyloxycacbonyl; (4) cic alkyl

~ carbamat vong nhu xyclopentyloxycacbonyl va adamantyloxycacbonyl; (5) cac a]kyl
nhu triphenylmetyl va benzyl; (6) trialkylsilan nhu trimetylsilan; (7) cdc nhém chita
thiol nhur phenylthiocacbonyl va dithiasucxinoyl; va (8) c4c alkyl nhu triphenylmetyl,
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metyl, va benzyl; va cac alkyl dugc th€ nhu 2,2,2-tricloetyl, 2-phenyletyl, va z-butyl; va -
céc trialkylsilan nhu trimetylsilan.

Nhu duogc néu & day, thuat ngit "dugc thé" c6 nghia 1a it nhat mot nguyén tir
hydro dugc thay bang mot nhém khéc hydro, véi diéu kién cdc héa tri binh thudng duoc -
duy tri va su thay thé dan dén hop chit bén. Cac lién két doi trong vong, khi dugc sir
dung & day, 1a lién két doi dugc tao ra giita hai nguyén ti 1lién ké trén vong (vi du, C=C,
C=N, hoic N=N).

Trong truong hgp trong d6 c6 cic nguyén tit nito (vi du, cic amin) trong cc hop
chét theo sdng ché, thi chiing c6 thé dugc chuyén héa thanh cdc N-oxit bing cdch xit 1y
béng chét oxy héa (vi du, mCPBA va/hodc cac hydro peroxit) dé cho cdc hop chat khic
~ theo séng ché. Do vay, cdc nguyén tit nito theo sang ché€ dugc chi ra dugc xem Ia bao

g0m ca nito va 1an c4c dan xuat N-oxit (N—O) clia né.

Khi bién s6 bat ky xudt hién nhiéu hon mot 14n trong thanh phan hoic cong thic
‘bét ky cho mot hop chét, thi dinh nghia clia né méi khi c6 mat 1a doc 1ap véi dinh nghia

“clia né & mot trudng hop xuat hien khac. Do vay, vi du, néu mét nhém duoc chi ra 1a
dugc thé bang 0-3 R, thi nhém nay c6 thé tiy ¥ duoc thé bing dén ba nhém R, v méi -
khi c6 mat R dugc chon ddc 1ap tir dinh nghia cta R.

Khi mét lién két véi mot phén tit th€ duge chi ra 1a ciu ndi lién két hai nguyén tir
trong vong, thi phén tir th€ nhu vay c6 thé dugc lién két v6i nguyen tit bat ky trén vong.
Khi phén tir thay th& dugc 1iét ké ma khong chi ra nguyén tit ma & d6 phan tir th€ dugc

- lién két v6i phan con lai ctia hgp chat c6 mot cong thitc nhat dinh, thi phan tit thé nhu
~vay c6 thé dugc lién két qua nguyén tir bt ky trong phn tir thé nhu vay.

Su két hgp clia phan tir thé va/hoac cic bién chi dugc cho phép néu nhur su két
hop nhu vay din dén cdc hgp chat bén.

Thuat ngit "dugc dung" dugc st dung & day dé€ chi cdc hop chat, cdc chat lieu,
céc ché€ phdm, va/hodc cdc dang liéu luong, trong pham vi ddnh gid clia ngudi c6 hiéu
biét trung binh y hoc, thich hgp dé sit dung cho viéc tiép xiic véi cdc mo6 clia ngudi va
céc dong vat ma khong cé doc tinh qua miic, su kich thich, dap ng di ing, va/hoic vin
dé hoac bién chimg khéc, twong dong vdi ty 1 c6 ich/gay hai c6 thé chap nhan duoc.

Khi dugc st dung & day, "mudi duge dung” chi cidc din xuét cua cdc hgp chit
theo sang ché trong d6 hop chat géc dugc cai bién bang cach tao ra cdc mudi axit hoic
bazo ctia ching. Céc vi du vé c4c cdc mu6i duge dung bao gém, nhung khong chi gidi
- han &, cdc mudi axit vo6 co hodc hitu co ciia cic nhém bazo nhu cdc amin; va cic mudi

kiém hodc hitu co clia cdc nhém c6 tinh axit nhu céc axit carboxylic. Cic mudi dugc

-34-



19650

dung bao gém cdc mudi khong doc thong thudng hodc cdc mubi amoni bac bon cta hop
chét géc dugc tao thanh, vi du, tir cdc axit vo co hoac hitu co khong doc. Vi du, cac
mudi khong doc thong thudong nhu vy bao gébm cdc mudi cé ngudn géc tlr cic axit vo
co nhu céc axit clohydric, hydrobromic, sulphuric, sulfamic, phosphoric, va nitric; va
cdc mudi dugc di€u ché tir cic axit hitu co nhu cdc axit axetic, propionic, sucxinic,
- glycolic, stearic, lactic, malic, tartric, xitric, ascorbic, pamoic, maleic, hydroxymaleic,
phenylaxetic, glutamic, benzoic, salixylic, sulfanilic, 2-axetoxybenzoic, fumaric,
toluensulfonic, metansulfonic, etan disulfonic, oxalic, va isethionic, va tuong tu.

Céc mudi duoc dung theo sdng ché& ¢ thé dugc téng hgp tir hop chat goc chita
nhém bazo hodc axit bing cidc phuong phdp héa hoc thong thuong. N6i chung, céc
mudi nhu vay c6 thé duoc diéu ché bsi phan ng chia dang axit hoic bazo tu do cha cic
hop chat nay véi mot lugng theo hé s6 ty lugng clia bazo hoac axit thich hop trdng nudc
hodc trong dung méi hitu co, hodc trong hén hgp clia ca hai; N6i chung, moi trudng
khong nudc nhu ete, etyl axetat, etanol, isopropanol, hodc axetonitril 1a dugc wu tién.
Danh muc cdc mudi thich hop duoc chi ra trong 4n phdm: Remington: The Science and
Practice of Pharmacy, 22™ Edition, Allen, L. V. Jr.,, Ed.; Pharmaceutical Press,
London, UK (2012).

Séng ché& duoc du liéu dé bao gém tat cA cdc dong vi clia cdc nguyén tir c6 mat
trong cdc hop chét nay. Cdc dong vi bao goém céc nguyén tlt c6 clng s6 nguyén tir -
nhung khéc nhau khéi lugng. Vi du va khong nham gidi han, cidc déng vi cta hydro bao
gbm doteri va triti. Cic déng vi clia cacbon bao gém 13C va 14C. Cac hop chét da duoc
- danh dau phéng xa theo sdng ché néi chung c6 thé dugc diéu ché boi cdc k¥ thuat thong

thudng da biét d6i v6i ngudi c6 hiéu biét trung binh trong Iinh virc k§ thuat nay hoic

boi cdc quy trinh chét trong tu nhu duge mo ta & day, bang cich sir dung chat phén tng

dugc danh dau phéng xa thich hop thay vao ché chét phan ing khong dugc ddnh ddu
phdng xa dugc sit dung.

Thuat ngit "solvat" chi su két hop vat 1y ctia hop chat theo sdng ché vGi mot hoac
nhiéu phan tir dung moi, v co hoic hitu co. Su két hop vat 1y nay bao gém céc lién két
hydro. Trong cic trudng hgp nhat dinh, solvat s& c¢6 kha nang phan 14p, vi du khi mot

“hodc nhiéu phan tir dung moi dugc két hop trong mang tinh thé clia chat rin két tinh.
Ciac phan tir dung moi trong solvat c6 thé c6 mit véi su sdp x&p thong thudng va/hoic
su sip xé&p khong binh thudng. Solvat niy c6 thé chita hoic 1a lugng theo hé s6 ty luong
hoic khong theo hé s6 ty luong cia cdc phan tir dung moi. Thuat ngit "solvat”" bao ham
cé loai solvat pha dung dich 14n loai solvat c6 thé phan lap dugc. Céc solvat dugc 1ay
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lam vi du bao gém, nhung khong chi giéi han &, cac hydrat, c4c etanolat, cic metanolat,
~ va céc isopropanolat. Cic phuong phdp solvat héa néi chung 13 da biét trong Iinh vuc k§y
thuat nay.

Cic chit viét tat khi dugc str dung & day, duoc c6 nghia nhu sau: "1 x" 13 chit viét
tat cho mot 14n, "2 x" 12 chit viét tit cho hai ldn, "3 x" 14 chit viét tit cho ba 14n, "°C" 1a
chit viét tit cho do C, "eq" 1a chit viét tat cho duong lugng, "g" 12 chif viét tit cho gam,
"mg" 14 chit viét tit cho miligam, "L" 13 chi viét tit cho lit, "mL" 1a chit viét tit cho-
mililit, "pL" 1a chit viét tit cho microlit, "N" 1 chit viét tit cho binh thudng, "M" 14 chit
viét tit cho mol, "mmol" 1a chit viét tit cho milimol, "min" 1 chit viét tit cho phiit, "h"
- 1a chit viét tit cho gid, "rt" 12 chi¥ viét tit cho nhiét do trong phong, "RT" 14 chit viét tit

- cho thoi gian Ivu, "atm" 1a chit viét tit cho atmosphe, "psi" 1a chit vi€t tit cho pao trén

- inso vuodng, "conc." 1a chir viét tit cho co dic, "aq" 1 chit viét tét cho "nuéc”, "sat" hoic

"sat'd " cho no, "MW" 1a chit viét tit cho trong lugng phan tir, "mp" 1a chit viét tat cho
diém néng chay, "MS" hodc "Mass Spec" 14 chit viét tit cho Phé khéi, "ESI" 14 chit viét .
tit cho phd khaéi phun dién ion ho4, "HR" 1a chit viét tit cho su phan giai cao, "HRMS"
1a chit viét tat cho Phd khéi phan gidi cao, "LCMS" 1a chi viét tit cho Phé khéi sic ky
16ng, "HPLC" 1a chit viét tit cho sic ky 16ng cao 4p, "RP HPLC" 14 chit viét tit cho
HPLC déo pha, "TLC" hoic "tlc" 1a chit viét tit cho sic ky 16p mong, "NMR" 14 chit
viét tat cho quang phd cong hudng tir hat nhan, "nOe" 1a chif viét tt cho quang phé hiéu
ttng Overhauser hat nhan, "IH" 13 chit viét tit cho proton, "d" 1a chit viét tét cho delta,
~"s" 1a chit viét tt cho vach don, "d" 1a chit viét tit cho vach d6i, "t" 12 chir viét tit cho
vach ba, "q" 1a chit viét tat cho vach b6n, "m" 1a chit viét tit cho vach boi, "br" 12 chit
viét tit cho vach rong, "Hz" 1a chit viét tit cho hec, va "a", "B", "R", "S", "E", "Z" va
"ee" 1a c4c ky hiéu héa hoc 1ap thé quen thudc d6i véi ngudi ¢ hiéu biét trung binh
trong linh vuc k¥ thuat nay.

Me metyl

Et - etyl

Pr propyl
i-Pr isopropyl
Bu butyl
i-Bu isobutyl
-Bu tert-biltyl
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Ph phenyl
Bn benzyl
Hex hexans
MeOH metanol
EtOH etanol
1-PrOH hoac IPA " isopropanol
AcOH hoac HOAc axetic axit
AgrCO3 bac cacbonat
AgOAc bac axetat
CDCl3 ~ deutero-clorofom
CHCl3 clorofom
cDNA ADN b8 trg
DCC N,N'"-dixyclohexylcarbodiimit
DIAD diisopropyl azodicarboxylat
DMA dimetylamin

-~ DME dimetylete

| ‘DMF dimetyl formamit
DMSO dimetyl sulfoxit
DMAP 4-dimetylaminopyridin
EDTA axit etylendiamintetraaxetic
- EtOAc etyl axetat

EtrO dietyl ete
AlCl3 nhom clorua
Boc tert-butyloxycacbonyl
CH,(Clp diclorometan

CH3CN hodc ACN axetonitril

CspCO3 xesi cacbonat
HCl axit clohydric
H>SO4 axit sulphuric
K»>CO3 kali cacbonat
KCN kali xyanua

mCPBA hodc m-CPBA  axit meta-cloroperbenzoic
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Pd/C paladi trén cacbon -

PhSO7(Cl benzensulfonyl clorua

i-ProNEt diisopropyletylamin

PS polystyren

SFC sac ky 10ng siéu dén han

Si09 silica oxit

SnCly thiéc(IT) clorua

TBAT tefrabutylamoni triphenydiflorosilicat
TEA trietylamin

TFA axit trifloroaxetic

THF tetrahydrofuran

KOAc kali axetat

MgSO4 magie sulfat

NaCl natri clorua

NaH natri hydrua

NaHCO3 natri bicacbonat

NaOH hydroxit natri

N apS03 natri sulfit

NapSO4 “natri sulfat

NHj3 amoniac

NHyCl amoni clorua

NH4OH amoni hydroxit

LG roi khoi nhém

Pd,dba, tris(dibenzylidenaxeton)dipaladi(0)
selectFluor N-floro-N'-metyl-trietylendiamin

bis(tetrafloborat)

Cac hgp chat theo sdng ch€ c6 thé duoc diéu ché theo nhiéu cich di biét déi véi
ngudi c6 hiéu biét trung binh trong Iinh vuc k§ thuat tdng hop hitu co. Cic hop chit
theo séng ché cé thé dugc téng hgp bing céch sit dung cdc phwong phép dugec mo ta &
duéi, cing v6i cdc phuong phép tdng hop da biét trong Iinh vuc k¥ thuat héa hoc tdng
hop hitu co, hodc bdi ¢éc cai bién cha chiing nhu da biét bdi ngudi 6 hiéu biét trung
binh trong linh virc. Cdc phuong phép dugc vu tién bao gébm, nhung khong chi giGi han

0, cidc phuong phip dugc mo ta & dudi. Cic phan dng duogc thuc hién trong dung moi
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hodc hén hgp dung méi thich hgp cho cic chét phan tng va cic chat liéu dugc sit dung
va thich hgp cho cic bién d6i dugc thuc hién. Cin phai hiéu ring ngudi cé hiéu biét
trung binh trong linh vuc tdng hop hitu co 1a tinh nang c6 mat trong phan tit can phéi
phi hop véi cdc bién d6i duge dé xuét. Diéu nay doi khi s& doi hoi su phén dodn d€ cai
bién trinh tr clia céc budc téng hop dé lua chon mot so d6 quy trinh cu thé so véi mot
qua trinh khéc dé tao ra hop chét dugc mong mudn clia séng ché.

C4c hop chit méi theo séng ché c6 thé duoc diéu ch€ bang céch st dung cic
phan tng va cdc k§ thuat dugc mo ta trong phin nay. Ngoai ra, trong phin mo ta cic
phuong phép téng hgp duoc mo ta & duéi, can phai hiéu ring tat ca céc diéu kién phan
img dugc dé xuét, bao gém viéc lya chon dung moi, 4p suit phan dng, nhiét do phéan
ting, khoang thdi gian thit nghiém va cac phuong phép xur 1y, 1a dugc chon theo cic tiéu
chudn diéu kién cho phan @ng nay, ching s& duoc ghi nhan mot cach d& dang boi ngudi
c6 hiéu biét trung binh trong linh vire k§ thuat nay. Sy gidi han cho phdn tir thé tuong
hop véi céc diéu kién phan iing s& biét 16 dugc mot cach dé dang doi v6i ngudi c6 hidu
biét trung binh trong linh vuc k¥ thuat ndy va cdc phuong phap khac nhau phai duoc sir

dung sau dé.

Quy trinh téng hop ‘ -

Cic hogp chit c6 cong thitc (I) ¢6 thé dugc diéu ché bdi cac quy trinh duge 1dy
1am vi du céc So d6 va cdc vi du thuc hién & dudi, cling nhu cic phuong phap da duge
cong bo trong céc tai liéu chuyén nganh duoc st dung bdi ngudi c6 hiéu biét trung binh -
trong linh vuc k§ thuat nay. Cic chat phan ting va cic phuong phip dugc 1ay l1am vidu
cho cic phan tng nay dugc dua ra trong céc vi du thuc hién & dudi. Su bao vé va khir
nhém bdo vé trong céc quy trinh & dudi c6 thé duoc tién hanh bdi cac phuong phap néi
chung da biét trong Iinh vuc k¥ thuat ndy (vi du, xem 4n phdm: Wuts, P. G. M..and - -
Greene, T.W. Protecting Groups in Organic Synthesis, 4th Edition, Wiley (2007)). Cac
phuong phdp chung dé téng hop hitu co va bién déi nhém chifc c6 thé thdy trong cic 4n
pham: Trost, B.M. and Fleming, 1., eds., Comprehensive Organic Synthesis: Selectivity,
Strategy & Efficiency in Modern Organic Chemistry, Pergamon Press, New York, NY
(1991); Smith, M. B. and March, J , March’s Advanced Organic Chem_istry: Reactions,
Mechanisms, and Structure. 6th Edition, Wiley & Sons, New York, NY (2007);
Katritzky, A.R. and Taylor, R. J. K., eds., Comprehensive Organic Functional Groups
Transformations II, 2nd Edition, Elsevier Science Inc., Tarrytown, NY (2004); Larock,
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R.C., Comprehensive Organic Transformations, VCH Publishers, Inc., New York, NY
(1999), va cic trich dan trong dé. '
Vi du, céc hop chét c6 cong thitc (II), trong d6 R3 = R4 = H, c6 thé duoc tao ra
theo So d6 2. a-bromketon 4 dugc két hgp véi triphenylphosphin trong dung méi nhu
THF, CH»Cl) hoac 1,4-dioxan & nhiét 46 ndm trong khoang tir nhiét d¢ trong phong
dén nhiét do hoi luu. Hop chat trung gian triphenylphosphoni bromua duoc xir 1y bang
bazo, nhu NaOH, trong dung moi nhu metanol va nudc dé tao ra phospho ylit 5.
Phospho ylit 5 dugc gia nhiét d&n 80°C cling véi keton 2 trong dung méi thich hop nhu
THF hozc DMSO dé tao ra keton chua bdo hoa o,B 6, c6 thé c6 mit duéi dang hdn hgp
- clia cdc chét déng phan E/Z. Su chi€u vi séng c6 thé dugc dp dung d€ riit ngén thdi gian’
- phan tng. ketoﬁ chua bédo hoda a,p 6 dugc xir 1y bang dung dich nuéc NH4OH dic trong
-~ dung m6i nhu DMSO trong binh kin d€ tao ra amin 7. Theo cdch khéc, alken 6 c6 thé

dugce xir 1y bang NH3 trong dung mo6i nhu DMSO hodc DMSO va metanol trong binh

- kin dé tao ra amin 7. Amin 7 dugc ngéu hop véi axit carboxylic 8 bing c4ch sit dung

céc phan dng tao lién két amit khac nhau. Vi du, axit carboxylic 8 c6 thé dugc chuyén

hda thanh axit clorua twong ing bang cich sit dullgiroxalyl clorua trong dung moi nhu

- CH7Clp va DMF xuc tic. Theo c4ch khéc, khi RO 13 amit hodc di vong, axit carboxylic
8 ¢6 thé dugc hoat héa béng céch sir dung triphenylphosphin va tricloroaxetonitril trong
dung méi thich hgp nhu CHpCly. C4c axit clorua di tao ra nhu vay dugc két hop véi

“amin 7 trong dung méi thich hgp nhu CH,Cl hoac CH,Clp va DMF véi su ¢6 mat cua
bazo, t6t hon 12 pyridin. Khi R2 1a CF3, su déng vong amit 9 thanh hop chét c6 cong
thitc (I) thudng xay ra trong qué trinh x{ 1y cho amit 9; vi du, khi dung dich EtOAc cua
amit 9 duoc rira bang dung dich nuéc NaHCO3 bao hoa. Khi sy d6ng vong khong xay
ra trong cic diéll: kién ndy, thi sy déng vong c6 thé dugc thuc hién bdi viec khudy amit 9
v6i sy ¢6 mit ctia kiém yéu nhu piperidin trong dung moi thich hop nhu EtOH & nhiét
d6 nam trong khoang tir nhiét do trong phong dén nhiét do héi lwu.
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Sodé2
R13
R12 R dung méi
1. PPhg, THF,hoilwu D
2. CH,OH/M,0, NaOH . ﬁ nhiét d6 phong dén hoi luu
1 15 —_—
‘ R R R AN R2
0 ] 2
PPh3
4 5
R13
NH,OH R12 - R14 R
R14 -4
hoic NH, | oS ngiu hop amit
dung moi phan cuc '/ o
R11 R15 + | ’
/\/ Rs
= HO
0”7 ™
s ¥
R 2 NH2
6 7
R13 R'3
R'  kiém yéu R R™
dung moi
nhlet do phong dén héi luu _
R [N R114 R15
RY 6
0 RIS
N /H\/ R® R?
H R N ©

(n

Mot quy trinh t6ng hop khéc cho keton chua bdo hoa o,B 6, trong d6 R1 12
-(CH2)n- (phenyl duoc thé bing 0-2 Rb) va m = 0, duoc thé hién trong So d6 3. Aryl

bromua 10 va este chua bdo hda o, 11 duge lién hgp bang cich st dung paladi (II)
axetat, tetrabutylamoni clorua va dixyclohexylamin trong DMA & 110°C. Este chua bdo
hoa a B 12 dugc két hop v6i O,N-dimetylhydroxyl-amin 13 véi su c6 mat cia kiém
manh nhu iso-propylmagie bromua trong dung moéi khong proton nhu THF. Amit chua
bdo hoa a, 14 dugc két hgp v6i aryl magie halogenua 15 dé tao ra keton chua bao hoa
o,B 6. Tinh dong nhét chia halogenua trong aryl magie halogenua ty thuoc vao kha
nang dé ki€m cla aryl halogenua dugc sir dung dé tao ra chat phan ing Grignard; thong

thuong halogenua 1a clorua hoac bromua.
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So d6 3
Pd(OAc),
Et4NCI
. ﬁ K]i)il)\(zflilohexyhnetylarrﬁn R2 0O o _CHs
| + 5 PN /J\)J\ + |
Br R /\/\O R o ~N_
R3 R3 H CH,
10 11 12 13
R13 R2 (o) R1 5
2
PrMgBr R tﬁ R12 R14 PN R4
THF N _O. . R
— R N~ "CHs R3
- R3 lCHa R" RS R R13
MgX R'2
14 15 6

Cic a,a,0-trifloroketon khong thuoc loai thuong phdm 2, trong d6 R2 = CF3, c6

thé dugc 1am tir aldehyt twong ing 16 nhu dugc thé hién trong So d6 4. Aldehyt 16
dugc phan tng véi trimetyl-(triflorometyl)silan v6i sy ¢6 mat ciia ngudn c4p florua, vi
du xesi florua, bang cich st dung dung méi thich hop nhu dimetoxyetan & nhiét do
trong phong. Cac ngudn cap florua khic, nhu kali hydro florua hodc tetrabutylamoni
diflorotriphenylsilicat, va cdc dung moi khac, nhu THF hoac axetonitril va metanol,
ciing c6 thé dugc sl dung. Rugu triflorometyl 17 dugc oxy héa bing cich sir dung, vi
du, periodinan Dess-Martin trong dung moéi thich hgp nhu CH,Cl».

So d6 4
| ,lol\ (CH3)sSICF f oxy héa j\
R1 H R1 f RZ R1 RZ
16 17: R2=CF, 2: R?=CF,4

Céc keton c6 cong thiic 2 c6 thé duoc tao ra theo So d6 5. Vi du, aryl halogenua
18, trong d6 x brom va nhém aryl 12 mot nhém héa hoc thich hgp dé tao ra chat phan
tng Grignard, duoc két hop v6i magie kim loai véi su ¢6 mit cta chat khoi mao nhu iot
trong dung moi thich hop nhu THF. Cac alkyl halogenua khdc c6 nhém hoa hoc thich
hop dé tao ra cdc chat phan tng Grignard, cic halogenua khéac nhu clo hoic iot, cic
dung moi khic nhu dietyl ete hoac 1,4-dioxan, va cac chit khoi mao khic nhu 1,2-
dibrometen, c6 thé dugc st dung nhu dugc x4c dinh bdi ngudi cé hiéu biét trung binh
trong linh vuc k§ thuét nay. Chét phan tng Grignard 19 dugc két hop véi amit 20 trong
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dung méi thich hgp nhu THF dé tao ra keton 2. C4c dung moi khdc nhu 1,4-dioxan
hoic dietyl ete c6 thé duoc sit dung nhu dugc xdc dinh bdi ngudi c6 hiéu biét trung binh
trong Iinh vyc k¥ thuat nay.

So d6 5

Mg o)
dung moi

R'=-X ——— R'-MgX + N/U\Rz - JL
R'" "R?

18 19 20 2

Cic hop chit c6 cong thitc 23 ¢6 R3 =R4 = H, R1 = -(CHp);-(phenyl dugc thé
bing 0-2 RD) trong d6 m = 0, va it nh4t mot Rb = -(CH2)pp-(X)¢-(CH)m-RE trong d6 n -

=m=t=0,hodcn=m=0vat=1khiX=0 hoiac NH, va R€ 12 nhém héa hoc thich
hop dé tham gia vao céc phan ing ngéu hop chéo paladi, thi n6 c6 thé dugc tao ra theo
So d6 6. Hop chat 21 dugce gia nhiét cung véi axit boronic 22, trong d6 R = H, véi su c6
mit ciia chét xdc téc paladi va bazo bang cich st dung dung moi thich hgp nhu 1,4-
dioxan, toluen, DMF cing v6i hodc khong cliing v6i nude. Axit boronic 22 ¢ thé duoc
thé€ bing cédc chat twong tu axit boronic khac nhu cic boronat este, céc trifloborat, va cic -
loai khic da bi€t d6i v6i ngudi c6 hiéu biét trung binh trong linh vuc k§ thuat nay. Chat
xic tdc paladi thudong dugc st dung bao gébm, nhung khong chi giéi han & Pd(PPh3)4 va
PdCly(dppf). C4c chat xic tdc paladi khac da biét d6i v6i ngudi c6 hiéu biét trung binh
trong Iinh vuc k§ thuat ndy c6 thé dugc sir dung. Cac bazo thudng duoc sit dung bao
g6m, nhung khong chi gi6i han &, K3PO4 va KoCO3. Cic bazo khéc da biét doi véi
ngudi c6 hiéu biét trung binh trong Iinh vuc k§j thuat ndy ciing c¢6 thé dugc st dung. Khi
n=m=0vat=1khi X=0 hodc NH, thi cic biaryl ete hodc cac biarylamin nhu 23 c6
thé dugc tao ra tir 21 khi G = OH. Theo céch khéc, cic biaryl ete va amin ciing c6 thé
dugc tao ra tir 21, khi G = axit boronic hoic twong duong, thong qua viéc ngau hgp cé

xtc tac kim loai v6i cac phenol hoac amin thich hop.
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So d6 6
R13

R ™ R4
ngéu hop c¢6 xic 1 15
tac Pd R e R6

+ R%-BOR), —— RV X R
R2
R™— H
RP 23

G =0, Br, I, OMs, OTs, OTf, OH, NH,

C4c hop chét c6 cong thitc 27 c6 R3 = R4 = H, R1 = -(CH))p-(phenyl dugc the
~ bing 0-2 Rb) trong d6 m = 0, va it nhat mot Rb = -(CH2)p-(X)¢-(CH2)1-RC trong d6 n
=0,t=1,m=1-4 va X =0, c6 thé dugc tao ra theo So d6 7. Bromua 24 dugc xit Iy
- béng tris(dibenzylidenaxeton)paladi (0) v6i sy c¢6 mat cia bis(1,1-
dimetyletyl)[2',4',6™-tris(1-metylety])[1,1'-biphenyl]-2-yl]- phosphin (¢-butyl-Xphos) st
dung 1,4-dioxan va nudc lam dung moi va KOH 13m bazo. Phenol 25 vi ruou 26 dugc
khudy véi su c6 mat cia triphenylphosphin va DIAD trong dung méi thich hop nhu
- CHp(Cly. '
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Sodo6 7
R13 R13
R'2 | R4
Pd(dba), BBu-X-Phos R™ RS
1,4-dioxan , H,O 3R AR HO+CH,),-R°
: = R
R2 26
HO\/— H ©
\, )
R 25

Axit carboxylic 8, trong d6 RO = CONHRE, c6 thé dugc tao ra theo So dd 8.
Mono-este ctia axit malonic 28, trong d6 PG = nhém benzyl, va amin 29 duoc ngiu hop
cling v6i nhau bang céch st dung céc diéu kién tao lién két amit tiéu chuén. Vi du, viéc
xtr Iy axit carboxylic 28 bang oxalyl clorua trong CH>Cly va DMF tao ra axit clorua.
Sau dé, axit clorua dugc két hgp v6i amin 29 véi st ¢6 mat cia pyridin trong dung moi
thich hgp nhu CHpCly. Phan ting tao lién két amit khéc da biét d6i v6i ngudi c6 hiéu
biét trung binh trong linh vyc k§y thuat nay c6 thé dugc sir dung. Nhém benzyl duoc loai
b6 béng cach sir dung t6 hgp clia khi hydro va 10% paladi trén cacbon trong dung moéi
thich hgp nhu metanol hodc metanol va EtOAc. Cic goc PG khic va ciac phuong phép
dé loai bd ching da biét d6i v6i ngudi c6 hiéu biét trung binh trong linh vire k§ thuat
ndy c6 thé dugc st dung.

So d6 8
1. ngiu hop amit
O o 2. khirbao vé ('>|
+ c RS
PG\O)J\/U\OH NH2-R » ot
28 29 8:R® = CONHR®
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Céc hop chét c6 cong thic (I), trong d6 R3 va R4 duoc két hop véi nguyén tir
cacbon ma chiing duoc gin vao dé tao ra vong cacbon c6 3 dén 6 canh, hoic R3=R4 =
F, c6 thé dugc tao ra theo So d6 9. Vi du, dé téng hop cic hgp chat cho Cong thic (I)
trong d6 R3 va R4 dugc két hop v6i nguyeén tir cacbon ma chiing dugc gén vao dé tao ra
vong 3 canh (tifc 14, xyclopropyl), B-ketoeste 30 dugc khudy & nhiét do trong phong

cung v6i 1,2-dibromoetan véi Sl_I c6 mit cla bazo, vi du KpCO3, trong dung méi thich

hop nhu DMF dé tao ra xyclopropyl B-ketoeste 31. Xyclopropyl B-ketoeste 31 dugc
khudy cung v6i amin thich hgp, nhu benzyl amin, vé6i sy ¢6 mat clia axit Lewis thich
hop, nhu TiCly, trong dung méi nhu CHCly khai dau & 0°C, sau d6 1am am dén nhiét
d¢ trong phong. Cic amin khdc, cdc axit Lewis, cic dung méi va nhiét do cé thé duoc
stt dung nhu dwgc xdc dinh bdi ngudi ¢6 hidu biét trung binh trong Iinh vuc. Viéc sit
dung benzylamin tao ra imin 32, trong d6 PG = benzyl. Imin 32 duoc alkyl h6a bang,
vi du, trimetyl(triflorometyl)silan v6i sy c6 mat ciia ngudn cép florua nhu kali hydro
florua va TFA, béang céch sl dung axetonitril va DMF. C4c ngudn cip florua khac, nhu
- tetrabutylamoni diflorotriphenylsilicat hoac xesi florua, cac axit khac nhu HOAc hoac
"HCJ, va c4c dung moi khic c6 thé dugc sir dung nhu dugc x4c dinh bdi ngudi c6 hiéu
biét trung binh trong linh vuc; Viéc st dung trimetyl(triflorometyl)silan tao ra amino
este 33, trong d6 R2 = CF3. Su thily phan este cia amino este 3?; duoc thuc hién véi su
c6 mat cla lithi iodua trong pyridin héi Ivu @€ tao ra axit amin 34. Viéc sir dung céc
diéu kién thuy phan khic da biét d6i v6i ngudi c6 hiéu biét trung binh trong Iinh vuc k§
thuat ndy c6 thé dugc st dung. Viéc déng vong axit amin 34 thanh B-lactam 35 duoc
“thuc hién béi viéc hoat héa axit carboxylic clia axit amin 34 bing oxalyl clorua trong
- dung moi thich hop nhu CH2Clp chia catalytic DMF. Quéd trinh tao vong xay radd
spontaneously & nhiét do trong phdng dé tao ra B-lactam 35. Cic phuong phép khic dé
hoat héa axit carboxylic ¢6 thé dugc sit dung nhu duoc x4c dinh bdi ngudi c6 hiéu biét
trung binh trong Iinh vic. B-lactam 35 dugc aryl héa béng céch sit dung chét phan tng
co kim. Céc chét phéan tng co kim c6 thé bao gém, vi du, c4c chét phan ting Grignard
hoac céc chét phan tng lithi hitu co, dugc tao ra tir vong phenyl da dugc thé thich hop
chita nguyén tir halogenua c6 kha nang phan ing v6i hodc 1a magie nguyén t6 dé tao ra
chat phan ing Grignard hodc véi chdt phan tng alkyl lithi dé tao ra chét phan tng
phenyl lithi thong qua qu4 trinh chuyén kim loai. Cic diéu kién chinh x4c cin thiét dé

tao ra c4c loai co kim phenyl phéi dugc x4c dinh bdi ngudi c6 hiéu biét trung binh trong
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Iinh vyc. Dung mo6i khong proton thich hop duge st dung, vi du, THF. Cac dung moi
thich hop khic c6 thé dugc sit dung nhu duoc x4c dinh bdi ngudi c6 hiéu biét trung binh
trong Iinh vuc. Phéan ing dugc ti€n hanh & nhiét do ndm trong khoéang tir nhiét do trong
phong dén nhiét do héi luu tay thudc vao tinh dong nhat ctia chit phan ving co kim duge
sif dung va miu hinh thay thé trén B-lactam 35. B-amino keton 37 da tao ra nhu vay
duoc khfI nhém bao vé bang cich st dung khi hydro va 10% paladi trén cacbon trong
dung mo6i thich hgp nhu metanol chita 4,4% axit formic dé tao ra B-amino keton 38. Céc
diéu kién khic dé loai b6 nhém benzyl c6 thé dugc sit dung nhu dugc xdc dinh boi
- ngudi c6 hiéu biét trung binh trong linh vuc. B-amino keton 38 dugc axyl héa bang axit
carboxylic 8 sit dung céc diéu kién dugc mo ta trong So d6 2 d€ tao ra B-keto amit 39.
Viéc khudy B-keto amif 39 cung véi mot bazo nhu natri etoxit trong dung méi thich hop

nhu etanol & nhiét d6 trong phong tao ra céc hgp chit c6 cong thuc (I).

Sod69

bis-alkyl héa .. alkvl hé
hoic bis-flo héa o o tao imin PG. yiaoa
o o A, . NI
- ARy CH3 ————~
M‘ _CH, R‘/%(O 1% ~CHs
R 0 R R* ® 3 R4 ©
R R
30 31 32
) ) ) R'3
PG. 1
| psz\NH o S:g phén SNH 0 axit hoat héa R|2a N’PG Rk re
N ———— —————
P +
R1 CHs R! OH R3 | _—
3 p4 3 R4 R R
RS R R® R R* ©
33 34 35 hsﬂs
dung moi khong .
phan-cyc PG. 11 khtt bdo vé NH, o R"
rt dén héi luu e R 2 ' Re | 12 0
p— R1 » R R1 R + /u\/R6
R3 R4 R3 R4 HO
RS R'3 RS R™ 8
37 R4 38 R
RS R13
i R12 R14
(o}
~ . 11
-ngiu hop amit ;N O R déng vong
R I
o R12 R R15
—_— 1 —— 4
R R 6
R® R* R3 AN R
R15 R13 2
R R N (o]
39 R" H

Cac hop chit ¢ cong thic (I), trong d6 Y 1a mot lién két don va RS = F ¢c6 thé
dugc tao ra theo So dé 10.
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So d6 10
R13 R'3
R12 R14 R12 R14
R1 1 R1 5 flo héa R1 1 R15
H - 6
R® R
HY N INA RS
R2 “ R2
R? ” o R1 H o
(1) x =lien két don (1:y= lién két don
R®=F

Céc hop chat c6 cong thitc (I), trong d6 ca hai x va vy déu 1a cic lién két don va
RS = H, c6 thé duoc tao ra theo So dé 11. Viec khir cac hop chét c6 cong thic (I), trong
dé x 1a mot lién két don va y 12 mot lién két doi, dugc tién hanh bang céch st dung chat.
xic tac thich hgp nhu paladi trén cacbon duéi moi truong khi hydro & dp sudt thich hop,
nhur 50psi, d€ thuc hién qué trinh khit lién két doi y thanh mot lién két don. Céc dung

moi thich hgp bao gém, nhung khong chi giéi han &, metanol.

Sodo 11
R13
R R™
R”: R15
R RS
R3 RS
R2
rR" N O
(I): x = lién két don () x =y = lién k&t don
y= lién két doi RS =H

Céac hop chit c6 cong thic (IT), chat dong phan d6i anh don, trong d6 R* = R*
=H, c6 thé dugc tao ra theo So d 12. Keton 2 dugc khudy ciing véi 2-metylpropan-2-
sulfinamit véi st ¢ mat cla axit Lewis thich hop, nhu Ti(OEt),, trong dung moéi nhu
THF & nhiét do hoi luu tao ra imin 40. Cac axit Lewis, cic dung moi va cdc nhiét do
khic c6 thé duge sir dung nhu dugc x4c dinh bdi ngudi c6 hiéu biét trung binh trong
linh vyc. Imin 40 dugc alkyl héa bang keton 1 véi su ¢ mit clia bazo, nhu LIHMDS,

KHMDS, NaHMDS, hoédc LDA trong dung m6i khong proton nhu THF hoac ete & nhiét
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do ndm trong khoang tir -78°C dén nhiét 46 moi trudng d€ tao ra B-amino keton 41 1a
hén hgp cuia hai chat dong phan khong d6i quang, chiing c6 thé dugc phan tich bing
sic ky silicagel dé tao ra chit dong phan 42 dugc mong mudn. C4c enolat kim loai (nhu
titan enolat), cdc dung moi, va cdc nhiét do khic c6 thé dugc sir dung nhu dugc x4c dinh
boi ngudi c6 hiéu biét trung binh trong Iinh vuc (T. P. Tang, J. A Ellman, J. Org. Chem.
1999, 64, 12-13, J. Org. Chem. 2002, 67, 7819-7832). T6t hon 13, S- hoac R-2-
metylpropan-2-sulfinamit khong d6i xitng c6 thé tiy ¥ duoc sir dung dé tao ra méi trong
s6 cac chat déng phan d6i anh tinh khiét quang hoc ctia imin 40 ma cé thé cho phép
cam tng khong d6i xiing dé diéu ché keton giau déng phan khong déi quang 42. Trong
trudng hgp nay, hén hgp san pham c6 thé dugc tinh ché ti€p bing sic ky silicagel dé tao
ra cdc san phdm dugc mong mudn véi lwong du déng phan lap thé >97%. B-amino
keton 42 da tao ra nﬁu vay dugc khir nhém bao vé bang céch st dung HCI trong dung
moi thich hgp nhu MeOH @€ tao ra B-amino keton 43.C4c diéu kién khéc dé loai bd
~ nhém r-butylsulfinyl c6 thé dugc sit dung nhu duge xéc dinh bdi ngudi c6 hidu bist
trung binh trong Iinh vyc. B-amino keton 43 dugc axyl héa bang axit carboxylic 8 sir
di;ng cic diéu kién dugc mo ta trong So dc‘) 2 dé tao ra B-keto amit 44. Viéc khudy
B-keto amit 44 cung v6i mot bazo nhu natri etoxit trong dung moi thich hgp nhu etanol

& nhiét do trong phong tao ra céc hgp chét c¢6 cong thie (II).
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So do 12
o RM
R12
(o]
o R15 R13 g
.. N 1
0 Q tao imin ! R X NH O R
J, - - ' N 1 R? R
R1” R2 X NHy —— J§ - R1
r'” ~r2 alkyl héa
2 RS R13
40 a4
41
(o]
g .
: 1
déng phan 1ap thé dugc tich ' X SNH o R"M . ) NHz O R . o
bing sic k¥ silicagel R2 r12 khirbdove R R . )J\/ "
R R? HO
R15 R13 R'S R 8
14
RM™ R
42 43
gidu déng phén l1ap thé
. R13
Rj\ R12 RM
ngiu hcrp z-i'mit o NH O RM déng vong R R15
R12 —_— R4 6
R? 1 NN R
R . 2
R15 NR13 R JANTE
R14 R H
():R®=R*=H

Theo cich khéc, cdc hop chat ¢6 cong thic (II), trong d6 R = R* =H, c6 thé
dugc tao ra theo So d6 13. Keton 2 c6 thé dugc cho phan ing véi 2-metylpropan-2-
sulfinamit véi st c6 mat cla axit Lewis thich hop, nhu Ti(OEt),, trong dung moi nhu
THF & nhiét do ndm trong khoang tit nhiét do méi trudng dén nhiét do héi luu dé tao ra
imin 45. Cic axit Lewis, cdc dung moi va c4c nhiét do khéic c6 thé duoc sir dl_mg nhu
dugc xdc dinh boi ngudi c6 hiéu biét trung binh trong Iinh vuc. Imin 45 duogc alkyl héa
bang enolat cta este trong dung moéi khong proton thich hgp nhu THF hoic ete khoi dau
& -78°C, sau d6 1am am dén 0°C hodc nhiét do trong phong dé tao ra B-amino keton
dugc bao vé 46 1a hén hgp cla hai chét dong phan khong doi quang, chiing c6 thé duoc
phan téch béng sic ky silicagel dé tao ra méi hop chit khong d6i xtng riéng biét. Viec
tao este enolat dat dugc béng cdch xtt Iy este, nhu metyl axetat, bing bazo thich hgp nhu
LHMDS, KHMDS, NaHMDS, hozc LDA trong dung moéi khong proton nhu THF hozc
ete & nhiét 40 ndm trong khoang tir -78°C dén nhiét do moéi trudng. Céc enolat kim loai
(nhu titan enolat), cdc dung moi, va céc nhiét do khéc c6 thé duge sir dung nhu duoc
xdc dinh boi ngudi c6 hiéu biét trung binh trong Iinh vuc (T. P. Tang, J. A Ellman, J.
Org. Chem. 1999, 64, 12-13, J. Org. Chem. 2002, 67, 7819-7832). T4t hon 13, S- hodc
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R-2-metylpropan-2-sulfinamit khong d6i xting c6 thé tily ¥ dugc sit dung dé tao ra mbi
trong s6 cdc chat déng phan ddi 4nh tinh khiét quang hoc clia imin 45 ma ching c6 thé
cho phép dé cam ting khong d6i xing dé di€u ché este giau dong phan khong d6i quang
46. Trong trudng hop niy, hdn hop san phdm cé thé duge tinh ché ti€p béng sic ky
~ silicagel dé tao ra céc san phdm duoc mong mudn véi lugng du déng phan lap thé
>97%. Nhém tert-butyl sulfinyl ctia 46 dugc loai bd bang céch sit dung céc axit nhu
HCl va TFA trong dung méi thich hop nhu MeOH hoic dioxan dé tao ra amino este 47.
Cic diéu kién khic dé loai bé nhém z-butylsulfinyl c6 thé dugc sir dung nhu dugc x4c
dinh bdi ngudi c6 hiéu biét trung binh trong Iinh vyc. B-amino keton 47 dugc axyl héa
bang axit carboxylic 8 sir dung c4c diéu kién dwoc mo ta trong So d6 2 dé tao ra B-keto -
amit 48. Viéc khudy B-keto amit 48 cling v6i mot bazo nhu natri etoxit trong dung moi -
thich hgp nhu etanol & nhiét 4o ndm trong khoéng tix nhiét do trong phong dén 80°C tao
ra enol vong 49. C4c diéu kién khic ciing c6 thé dugc sit dung dé thuc hién qué trinh
tao vong nhu duoc x4c dinh bdi ngudi ¢ hiéu biét trung binh trong Iinh vic. Hop chat
49, khi dugc xtt 1y v6i lugng theo hé s6 ty lugng cla chit clo héa, nhu POCl,, & nhiét do
cao trong dung moi tro nhu toluen, duoc chuyén héa thanh mono-clorua 50. Sau dé,
clorua 50 c6 thé dugc phan ting véi céc chat phan dng boronic khac nhau fh@ng qua loai
phan ng ngau hgp chéo Suzuki dé tao ra c4c hop chiat c¢6 cong thic (IT). Viéc Iva chon -
~ c4c chét phan ng boronic, cic chét xtc tic, cdc phdi t, c4c bazo, cdc dung moi va cic
nhief:t do da dugc biét 16 trong céc tai lieu chuyén nganh va c6 thé duge chon mot cach

thich hop bdi ngudi c6 hiéu biét trung binh trong linh vuc k¥ thuat nay.
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So d6 13
0 2 i

i 0 tao imin S )ko/ \/T/S\NH o

+ CN lonmawn X ‘

NH, — = |
R!? R2 X 2 1J\ 2 alkyl héa RZMO/
2 R R R!?
46
RG

(o) ngiu hgp amit
khir bao vé NH; gau o 0= déng vong
M R®
. / NH O -
47 8: RG =CN Rz_)\)]\o//

R
48

R13
R12 R1 4

H cl ] AN
6 ’ 6 _R™  nglu hop Suzuki

SR pock SR X Q1NN s
RZ- R2 N ¥ R
{ N o /N o ,

R r' H B(OR)Z R

49 50 R1 N (e}

(1 R3=R*=H

, Céc hgp chét c6 cong thic (II), trong d6 R* = R* =H va R! = CONHC, ;4 alkyl
hodc CONH(CH,), ¢Ph ¢6 thé dugc tao ra theo So db 14. Phospho ylit 5 duoc gia nhiét, .
béng céch sit dung su chiéu vi séng, dén 150°C cung vdi -ketoeste 52 trong dung moi
thich hop nhu THF hodac DMSO dé tao ra keton chura bdo hoa a,B 53. Keton chura bdo
hoa a,f 53 dugc xir 1y bang dung dich nu6c NH40H dic trong dung moi nhu DMSO
trong binh kin dé tao ra amin 54. Theo cdch khéc, alken 53 c6 thé dugc xi 1y bing NH3
trong dung mo6i nhu DMSO hodc DMSO va metanol trong binh kin dé tao ra amin 54.
Amin 54 dugc ngiu hogp véi axit carboxylic 8 st dung cdc phan tng tao lién két amit
khac nhau. Vi dy, axit carboxylic 8 c6 thé dugc chuyén héa thanh axit clorua twong ting
sit dung oxalyl clorua trong dung moéi nhu CHCly va DMF xiic tdc. Theo cdch khéc,
axit carboxylic 8 c6 thé dugc hoat h6a bang cich st dung 1-cloro-N,N,2-trimetylprop-
en-1-amin trong dung moi thich hgp nhu CH)Cl). Cic axit clorua di tao ra nhu vay
duoc két hop véi amin 54 trong dung moéi thich hgp nhu CH,Clp hoiac CH>Cly va DMF
véi su c6 mit cia bazo, t6t hon 1a pyridin. Cac phan tng tao imit khic da biét doi véi
ngudi c6 hiéu biét trung binh trong linh vuc k¥ thuat ndy c6 thé dugc sir dung. Su déng
vong amit 55 va sy thuy phan ti€p sau thanh axit carboxylic 56 thudng xay ra boi viéc
khudy amit 55 v6i st c6 mat cta kiém yé&u nhu piperidin trong dung moéi thich hop nhu
EtOH & nhiét do nam trong khoang tir nhiét do trong phong dén nhiét d6 héi luwu hoic
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mot bazo nhu litium hydroxit trong dung moi thich hop nhu THF va nuéc & nhiét do
trong phong. Sau d6, su thuy phan dugc ti€n hanh trong céc diéu kién axit sir dung axit
manh nhu HCI trong dung moéi thich hop nhu axit axetic & nhiét 6 ndm trong khoang tir
nhiét d trong phong dén 50°C. Axit carboxylic 56 va amin dugc ngiu hgp cing vé6i
nhau béng c4ch st dung céc diéu kién tao lién k&t amit tiéu chuén. Vi dy, viéc xit 1y axit
carboxylic 56 va amin bang HOBt, EDC va DIEA véi su c6 mat cia pyridin trong dung
moi thich hgp nhu DCM & nhiét d6 trong phong tao ra cic hgp chét cé cong thic (II).
Cic phan ting tao lién két amit khac da biét d6i vdi ngudi c6 hiéu biét trung binh trong
linh vuc k§ thuat nay c6 thé dugc sir dung.

R R13 R
R'2 R4 4 . R'2 R NH,hoicNH, R R
ung moéi dung moéi phéan
+ I R2 t d&n héi luru cucg P » 5
R RS 0 _— R R'® R R
p —
) ° °" ] °
IIDPh 52
5 3 Eto.c~ R EtO,C” o NH,
53 54
R 13 R13
_ 12 14 kiém yéu R'2 R™ -
ngéu hop R R dung méi A ngau hop
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IV. Sinh hoc

G dong vat c6 vi, c6 hai quy trinh téng hop triglyxerit: qud trinh glyxerol-3-
phosphat va qué trinh monoaxylglyxerol. Qu4 trinh th{ nhat cht yé&u chiu trach nhiém
cit giit nang Iuong trong cdc mo ngoai vi nhu m3, gan, co xuong; Qua trinh sau chu yéu

dé hdp thu chat béo trong thifc an xay ra trong rudt non. Khi chat béo trong thic in
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dugc tiéu héa, lipaza tuy tiéu héa cic triglyxerit thanh cic axit béo tu do va 2-
- monoaxylglyxerol, chiing dugc hdp thu béi c4c t€ bao biéu moé rudt. Khi nim bén trong
cac t& bao rudt, cac axit béo tur do va 2-monoaxylglyxerol dugc sit dung 1am céac khéi
xay dung dé t4i tdng hop céc triglyxerit boi hai budc axyl héa 14n luot; dau tién boi
phan tng enzym MGAT va sau d6 bdi phan ting enzym DGAT. Sau d6, cic triglyxerit
dwoc dua vao trong chylomicro va tiét vao trong bach huyét dé sir dung 1am ngudn cip
ning luong cho co thé.

- Monoaxylglyxerol axyltransferaza 2 (MGAT?2) la axyltransferaza lién ké't trong
mang thudc ho gen diaxylglyxerol axyltransferaza 2 (DGAT2). N6 dugc biéu hién &
mifc do cao va c6 tinh chon loc trong rudt non. Viéc x6a di truyén chia MGAT2 & chuot
nhit 1am gidm t6c do hap thu triglyxerit dugc tiéu hda qua dudng miéng, chi ra ring
- MGAT?2 déng vai tro quan trong doi v6i qua trinh MGAT/DGAT trong ruét [Yen, C.L.
et al, Nat. Med., 15(4):442-446 (2009); Okawa, M. va cdc dong tdc gia, Biochem.
Biophys. Res. Commun., 390(3):377-381 (2009)]. Khi dung khdu phin #n c6 nhiéu ch4t
béo trong thoi gian dai, trai v6i chudt nhit kiu hoang trd nén béo phi, chuot nhét bi b4t
hoat gen MGAT?2 chéng lai tic dong cua thitc dn nhiéu chét béo va da dugc chiing minh
v6i thé trong thap hon, it béo phi, va it tich lily chat béo & gan. Khéc véi chudt nhit kiéu
hoang bi bénh ting insulin sau khi ding nhiéu chét béo, su x6a MGAT2 binh thudng
héa mitc d9 the insulin va l1am gidm dudng huyét lic d6i. Trong céc thir nghiém dung
nap glucoza, cling da thay su cai thién glucoza. Phu hop véi profin dudng huyét dugc
cai thién ctia ching, chudt nhit bi bat hoat gen MGAT2 ciing ¢6 luong 16n GLP1, mot
hormon incretin ru6t c6 tic dong manh dén su chuyén héa glucoza [Yen, C.L. va céc
déng tac gia, Nat. Med., 15(4):442-446 (2009)]. Tém lai, diéu dugc k¥ vong 1a su tic
ché MGAT?2 théng qua su can thiép dugc 1y c6 thé tao ra cic loi ich twong ty nhu da
duoc chimg minh & chudt nhit bi bat hoat gen, vi du, kha nang chéng tang can, hoic
nguoc lai, 1am gidm luong chat beo trong co thé. Ngoai ra, su @c ch€ MGAT2 cé thé
din dén cai thién do nhay cam insulin va su chuyén héa glucoza din dén viéc lam gidm
ty 1& méc phai bénh dai thdo dudng typ II, hodc diéu tri tinh trang bénh 1y d4i thao.

Ciing mong mudn va wu tién néu tim ra cac hgp chit c6 cac dac tinh c6 loi va cai
thién so v6i c4c chét tri bénh déi thdo dudng da biét, trong mot hodc nhiéu trong s céc
hang muc dudi day dugc dua ra 1am vi du, va khong dugc du liéu dé giéi han pham vi
cta sdng ché: (a) cic dic tinh dugc dong hoc, bao goém sinh kha dung qua dudng
miéng, chu ky ban ton, va kha nang thanh thai; (b) cic dac tinh dugce hoc; (c) cac yéu

cdu vé liéu lugng; (d) cdc yéu t6 lam giam cédc dic tinh dinh ddy cla néng d6 thudc
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trong mau; (e) cdc yéu t6 1am ting néng do clia thu6c hoat dong & thu thé; (f) cdc yéu t6
l1am gidm trdch nhiém d6i véi twong tac thudce-thude 1am sang; (g) cac yé€u t6 lam gidm
kha nang tdc dung phuy, bao gébm do chon loc so véi cic dich sinh hoc khac; va (h) chi
s0 tri liéu duoc cai thién ciing v6i xu hudng ha duong huyét it.

Khi dugc sir dung & day, thuat ngit "bénh nhan" bao gom tit ca cic loai dong vat

Khi duoc sit dung & day, thuat ngit "d6i tugng” chi co thé ngudi hodc co thé
khéng phéi ngudi bt ky c6 kha nang dugc hudng 1¢i tir viéc diéu tri bang chat dc ché
MGAT?2. Céc déi tugng duoc 14y 1am vi du bao gém ngudi c6 tudi tic bat ky c6 céc y&u
t6 nguy co mic bénh trao ddi chat. C4c yéu t6 nguy co phé bién bao gom, nhung khong
chi gi6i han &, do tudi, gi6i tinh, can nang, tién st gia dinh, hodc c¢6 ddu hiéu khéng
insulin nhu chitng day 16p gai den, ‘téng huyét dp, bénh r6i loan m& méu, hoac hoi
ching budng tring da nang (PCOS).

Khi duoc st dung & day, thuat ngit "diéu tri" hodc "viéc diéu tri" bao gom viéc
‘diéu tri tinh trang bénh 1y & dong vat c6 vid, dic biét 1a & ngudi, va bao gom: (a) dc ché
tinh trang bénh 1y, titc 12 kim ham sy phét trién clia né; va/hodc (b) 1am thuyén gidm
tinh trang bénh ly, titc 12 gay ra su thodi bién cha tinh trang bénh 1y.

- Khi duoc sir dung & day, thuat ngit "diéu tri du phbng" hoac "phong ngira" bao
g6m viéc diéu tri phong ngira tinh trang bénh 1y can 1am sang & dong vat c6 vi, dac biét
12 & ngudi, nhim gidm xéc xudt xudt hién tinh trang bénh 1§ 1am sang. Bénh nhan duogc
lua chon dé diéu tri phong ngira 1a dua trén co sO cdc yéu t6 da biét 1a 1am ting nguy co
bi tinh trang bénh 1y 1am sang so v6i quén thé chung. Céc phuong phép "diéu tri du
phong" c6 thé duoc chia thanh (a) phong ngira ban ddu va (b) phong ngira thi phat.
Viéc phong ngita ban du duge dinh nghia 1a viéc diéu tri & d6i tugng chua cé tinh trang
bénh 1y 1am sang, trong khi phong ngira thit phat dugc dinh nghia 1a viéc ngén ngira su
xudt hién 1an thi hai ctia cing tinh trang bénh 1y 1am sang hoéc tuong tu.

Khi duoc sir dung & day, thuat ngit "giam nguy co” bao gém céc liéu phip giam
ty 1& méc phai ciia su phat trién tinh trang bénh 1y 1am sang. Nhu vay, céc liéu phip
ngin ngira so cdp va thit cdp 1a céc vi du vé viéc giam nguy co.

Thuat ngit "lvong hitu hiéu tri liéu" duoc dy liéu dé€ bao gém luong hgp chat theo
sang ché cé hiéu qua khi dugc c&p mot minh hodc & dang két hop dé dc ché MGAT2
va/hodc dé ngin ngira hodc diéu tri c4c r6i loan da liét ké & day. Khi duoc dp dung &
dang két hop, thuat ngit nay dung chi luong k&t hop cla cic hoat chat c6 tic dung ngan
ngira hoac diéu tri, khi dugc cap & dang két hop, timg dot, hoac déng thdi.
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A. Cac phuong phép thir nghiém
Thir nghiém MGAT SPA

Enzym MGAT?2 dugc thit nghiém bang cich sit dung cdc mang phan lap tir c4c t&€
bao Sf9 biéu hiéen MGAT2 cADN t4i t8 hop & ngudi v6i 2-monooleoylglyxerol va [3H]-
oleoyl-CoA 1am cic co chat nhu dugc mo ta boi Seethala va cic dong tic gid [Anal.
Biochem., 383(2):144-150 (15/12/2008)]. Van tat 13, c4c thit nghiém dugc ti€én hanh
trong céc dia c6 384 16 v6i tong thé tich 12 30pL & 25°C. Trong méi thir nghi¢m, 200ng
- mang MGAT?2 t4i t6 hop & ngudi dugc 0 chmg v6i 10uM 2-monooleoylglyxerol va
15uM [3H]-oleoyl-CoA trong dung dich chita 100mM kali phosphat (d6 pH = 7,4)
: trdng 20 phiit v6i cdc nong do khic nhau cta céc hgp chat da dugc phan phéi trong
DMSO. Thir nghiém dugc dimg bing cdch b6 sung 20ul Dung dich ding (7,5mg/ml hat
Yittri Oxit Polylysin, 3,3mg/ml Phan doan V BSA va 200uM thiy ngan clorua trong
HEPES 50mM, d6 pH = 7,4). Tin hiéu dugc do 1 gid sau khi dimg phan tng bang cich
stt dung LEADSEEKERSM trong 5 phit. D& tinh to4n mic do tc ché, mic do khong
cta hoat tinh enzym (tréng) duogc xdc dinh boi phuong phép thit nghiém néu trén béng
cich sit dung t€ bao Sf9 dang mang khong bi nhiém baculovirut (Naive) va mtc do
100% hoat tinh enzym MGAT2 nhu duge xac dinh boi thit nghiém MGAT2 ctia ngudi
bang chit dan thu6c DMSO. ICs5( cla céc chit e ché dugce x4c dinh bdi cong thirc

logistic 4 thong s6 trong XL-fit.

- Thit nghiém MGAT LCMS

| Cac phan ting enzym MGAT dugc ti€n hanh trong cac dia polypropylen c6 96 16
CORNING® Falcon, véi tdng thé tich 12 60uL dung dich dém kali phosphat 50mM, do
pH = 7,4 chita néng do cudi gbm 100uM 2-oleoylglyxerol, 15uM oleoyl-Coenzym A
va 0,0013pg/pL MGAT-2 ctia chudt nhit hodc ciia ngudi hoic 0,0026pg/ul. mang
MGAT-2 t4i t6 hop cha chudt dugc biéu hién trong cic t&€ bao Sf9. C4c dia thir nghiém
dugc chay qua hé thong robot tu dong hoan toan va lac trong 5 gidy méi phiit trong téng
cong 10 phit. Sau d6, phan tng dugc dimg bang 120uL metanol lanh trong nuéc da
chita 1pg/mL 1,2-distearoyl-rac-glyxerol 1am chit chudn noi. C4c dia dugc lic trong 2
phiit va dugc quay xudng dé loai bo protein két tha. Sau khi quay, cdc miu dugc chuyén -
vao cdc dia PCR tuong thich LC/MS. Dé phan tich LC/MS, bom ThermoFisher
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Surveyor, sit dung cot Waters Symmetry C8, 50 x 2,1 mm, dugc st dung d€ sic ky cic
san phdm enzym. Hé dém chita 0,1% axit formic trong nu6c véi pha dong gém 0,1%
axit formic trong metanol. Gradien truc 12 90-100% pha dong trong 0,2 phiit véi téng
thoi gian ti€n hanh 12 2,3 phit. 0,5 phiit ddu tién cia méi 1dn phun dugc trich ra dé vit
b6 nhim gidm sy ¢6 mat cla dung dich dém phosphat trong phan dng enzym. Cot nay
dugc chay ¢ 0,6mL/phit va nhiét 4 65°C. Phép phan tich phd khéi cdc miu duge thuc
- hién trén 6 ThermoFisher Quantum Triple sit dung APCI (+) lam ch€ d¢ ion hod. Dit
liéu duogc thu thap & ch€ do Single Ion Monitoring (SIM) phan tich diolein =m/z 603,6
(San phdm) va 1,2-distearoyl-rac-glyxerol (IS)= m/z 607,6. Ty 1¢ giita diolein va chat
chuén ndi (ty 1& vang dinh) dugc st dung dé tinh todn céc tri s6 ICs)).

Céc hogp chét néu trong céc vi du dugc dua ra duéi day dugc thir nghiém trong
cac thir nghiém MGAT2 in vitro da dugc mo ta trén day va cho thdy c6 hoat tinh &c ché
MGAT?2. Bang 1 sau liét ké céc tri s6 IC5( cia MGAT2 ctia nguoi do duge doi véi cac -
vi du‘dué'i day. Thuat ngit “NT” biéu thi “Khéng dugc thit nghiém”.

Bang 1
N h-MGAT2 ICs, (nM)
Vi du No.
Thit nghiém SPA ' Thit nghiém LCMS

2 85 ) 5
2-1 35 8
2-2 _ 1400 261
6 15 7
6-1 1435 NT
6-2 14 2
8 NT 7
9 33330 121
10 2716 138
11 48 13
12 NT 374
13 3333 35

16-1 25 7

16-2 8430 416
21 913 ‘ NT
38 2143 NT
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h-MGAT?2 ICy, (nM)
Vi du No.
Thir nghiém SPA Thit nghiém LCMS

41 170 15
48 226 7
49 127 64
50 | 242 95
51 63 13
52 477 99
54| 258 20
55 846 | 20
56 6550 NA
57 412 16
58 275 29
59 53 4
60 441 12
61 709 NT
62 156 24
70 3404 NA
82 | 133 2
83 | 89 1
84 115 2
85 1465 7
86 ~ 201 1
87 T NT 1215
88 28 5
90 815 18
92 NT 136
93 37 30
94 32 4
95 95 43
96 NT 1431
97 NT | 1199
98 154 69
99 NT 795
100 NT 1575
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h-MGAT2 ICs, (nM)
Vi du No.
Thir nghiém SPA Thir nghiém LCMS
101 379 108
102 NT 1088
103 NT 645
104 NT 103
105 672 24
106 NT 552
110 11 5
111 9 7
112 1297 204
113 158 8
114 NT 704
115 NT 40
116 48 4
117 22 18
118 32 4
119 94 21
120 58 6
121 231 20
122 14 1
123 743 5
124 4264 55
125 NT 282
126 1874 33
127 655 10
128 NT 328
129 NT 222
130 20 1
131 NT 1050
132 NT 163
133 1518 127
134 NT 168
135 NT 778
136 NT 328
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h-MGAT?2 IC,, (nM)
Vi du No.
Thir nghiém SPA Thir nghiém LCMS
137 NT 252
140 NT 356
141 NT 459
142 93 10
143 156 4
148 102 9
149 53 6
150 11 3
151 NT 5115
152 NT 252
153 NT 247
154 34 8
155 NT | 484
156 NT 254
157 168 84
158 302 75
159 NT | 16710
161 NT 1261
162 NT 214
163 1176 47
164 NT ' 162
165 60 8
166 237 102
167 8 2
168 NT 113
169 NT 421
170 NT 210
171 724 57
172 16 3
173 43 63
174 237 60
175 NT 264
176 NT 3
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h-MGAT?2 IC;, (nM)

Vi du No.
Thir nghiém SPA Thir nghiém LCMS

178 47 78
179 24 2
180 36 30
181 NT 2049
182 NT 2049
183 NT 50
185 NT 121
186 NT 229
187 NT 4
188 NT 1524
189 NT 1159
190 NT 155
191 NT 797
192 NT 433
193 NT 46
194 NT 6
195 NT 33

- 196 NT 826
197 NT 178
198 NT 16
199 NT 16
200 NT 37
201 NT 24
202 NT 89
203 NT 59
204 NT 41
205 NT 13
206 NT 78
207 NT 11
208 NT 30
209 NT 37
210 NT 2
211 NT 97
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h-MGAT?2 ICs, (nM)
Vi du No.
Thir nghiém SPA Thit nghiém LCMS
212 NT 416
213 NT 1096
214 NT 12
228 NT 7
229 NT 25
231 NT 34
232 NT 6
233 NT 639
234 NT 40
235 NT 22
236 NT 489
237 NT 130
238 NT 7
239 NT 15
240 NT 7
242 NT 44
243 NT 14
244 NT 61
245 NT 46
246 NT 36
247 NT 51
248 NT 8
249 NT 185
250 NT 243
251 NT 3
252 NT 7
253 NT 411
254 NT 170
255 NT 702
265 NT 40
266 NT 10
267 NT 796
268 NT 8
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h-MGAT2 IC, (nM)
Vi du No.
Thir nghiém SPA Thir nghiém LCMS

270 NT 407
271 NT 12
272 NT 112
273 21 10
274 NT 1
275 NT 2
276 NT 2
277 NT 2

- 278 NT 2
279 NT 2
280 NT 2
281 NT 3
282 NT 3
283 NT 3
284 NT 4
285 NT 4
286 NT 4
287 NT 13
288 NT 19
289 NT 19

290 NT 56

291 NT 178
292 NT 304
293 NT 7
294 NT 84
295 NT 183
296 NT 2
297 NT 639
298 NT 2
299 NT 11
300 NT 11
301 NT 19
302 NT

105
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h-MGAT2 IC, (nM)
Vi du No.
Thit nghiém SPA Thit nghiém LCMS
303 NT 28
304 NT 6
305 NT 94
306 NT 3
307 NT 3
308 NT 61
309 NT
310 NT 4
311 NT
312 NT 21
313 NT 4
314 NT 109

Céc hop chat theo sdng ch& c6 hoat tinh 1am céc chat tc ch€ MGAT2, va, do d6,

c6 thé dugc sir dung dé diéu tri cdc bénh lién quan dén hoat tinh MGAT2. Thong qua

| qud trinh diéu bi€én MGAT?2, cic hop chit theo sang ché c6 thé wu tién duge sir dung dé

~ diéu bi€n, hodc 1a nang cao hoac lam giam su san xuét/sy tiét insulin va/hoic hocmon
‘tudt, nhu GLP1, GIP, CCK, PYY, PP, Amylin.

Do d6, céc hop chit theo sing ché c6 thé duge cdp cho cdc dong vat c6 vi, tot
hon 12 ngudi, dé diéu tri cho nhiéu tinh trang bénh 1y va cic r6i loan khéc nhau, bao
gbém, nhung khong chi gi6i han &, diéu tri, ngan ngira, hodc 1am cham tién trinh cla
~ bénh déi thdo dudng va cic tinh trang bénh 1y c6 lién quan, cdc bién ching vi mach lién
quan dén bénh dii thdo dudng, cic bién ching mach 16n lién quan dén bénh dii thdo
dudng, cac bénh tim mach, hoi ching trao ddi chat va cdc tinh trang bénh 1y thanh phin
cta n6, cdc benh viem va cdc bénh khic. Do dé, di€u dugc tin chic 1a cic hop chat theo
sang ché c6 thé dugc sir dung dé ngan ngira, e ché, hoic diéu tri bénh d4i thio dudng,
ching ting duong huyét, suy yéu kha nang dung nap dudng, bénh déi thdo dudng thai
ky, khéng insulin, chitng tang insulin huyét, bénh vong mac, bénh thin kinh, bénh than,
h6i phuc vét thuong, bénh xo vita dong mach va di chiing clia né (hoi chitng dong mach
-vanh cr?fp tinh, nhéi méu co tim, ching dau thit nguc, bénh mach ngoai vi, ching di
céch hai, thi€u méu co tim, bénh dot quy, bénh suy tim), hoi ching trao déi chit, ting

huyét 4p, bénh béo phi, bénh r6i loan m& miu, md trong miu cao, ting triglyxerit
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huyét, chiing bénh du cholesterol huyét, HDL thap, LDL cao, cic r6i loan lipit, PCOS,

va bénh glocom.
Hoi ching trao d6i chat hoic "Hoi chitng X" dugc mo ta trong cdc &n phim:
" Ford va cdc dong tic gia, J. Am. Med. Assoc., 287:356-359 (2002) va Arbeeny va cic
- dong tac gid, Curr. Med. Chem. - Imm., Endoc. & Metab. Agents, 1:1-24 (2001).

V. Cic dugc phdm, cong thic va cdc hdn hop két hgp
. C4c hgp chat theo sdng ch& c6 thé dugc cap cho bat ky trong s6 cdc dng dung

" dugc m6 ta & day bdi céch thic thich hop bét k¥, vi du, qua dudng miéng, nhut céc vien
~ nén, vién nang (mdi trong sd ndy bao gém c4c ch€ phdm gidi phéng kéo dai hoic céc
” ché phdm gii phéng dinh thoi), vién tron, bot, hat, cén ngot, con thudc, thé huyén phu
(bao gom thé huyén phit nano, thé vi huyén ph, thé phan tédn kho phun xit), siro, va nhi
tuong; dudi ludi; trong miéng; ngoai dudng tiéu hoa, nhu béang céch tiém du6i da, trong
tinh mach, trong co, hoic trong xuong tc, hoac céc k¥ thuat tiém truyén (vi du, dudi
dang thé huyén phu hoic dung dich tiém trong nuéc hoic khong nuée vo tring); trong
miii, bao gdm cung c4p vao cdc mang cha miii, nhu bang cich phut xit qua miii; khu
trd, nhu duéi dang kem boi hoac thuc md; hoac tryc trang nhu dudi dang cic thudc
~ dan. Ching c6 thé dugc cap mot minh, nhung néi chung s& dugc cdp cling vdi chat
mang dugc dung dugc chon trén co s¢ duong dung thude dugc chon va dugc hoc tiéu
chuin.

Thuat ngit "duoc phdm" chi ch€ phdm chita hop chét theo sang ché két hgp vdi it
nhat mot chat mang dugc dung bd sung. Thuat ngit "chat mang dugc dung” chi méi
trudng néi chung duoc chdp nhan trong Iinh vuc k§ thuat nay dé phan phdi cic hoat
chat sinh hoc cho céc dong vat, cu thé 13, cidc dong vat ¢ vii, bao gom, tic 1a thudc phu
tro, t4 dugc hoac chat din thudc, nhu céc chét pha lodng, cic chét bao quan, cdc chat
don, cac chat diéu tiét dong chdy, cic tdc nhan tiéu héa, cac chat thdm udt, cdc chat nhii
hod, cac chat tao Iimg, cac chit 1am ngot, cic huong liéu, cac chat tao mui thom, cac
ch4t tri bénh khudn, c4c chat tri bénh ndm, cdc chit 1am tron va céc tdc nhan phan tén,
tuy thudc vao ban chat ciia ch€ do cung cap va céc dang liéu luong.

Ciac chit mang duge dung duogc cong thitc héa phu thudc nhiéu yéu t6 da biét rd
doi véi ngudi 6 hiéu biét trung binh trong Iinh virc k§j thuat néy. Chiing bao goém, ma
khong nhim giéi han: loai va ban ch4t clia hoat chét duge bio ché; d6i twong ma s& -
duoc cdp ché phdm chita hoat chat ndy; dudng dung thudc du dinh clia ché phdm nay;

va chi dén tri liéu cdn huéng dich. C4c chét mang dugc dung bao gém ca hai moi trudng
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nuGe 14n moi trudng 16ng khong nude, cling nhu cic dang liéu lugng rin va nira ran
khac nhau. Cé4c chit mang nhu vay cé thé bao gom nhiéu thanh phan kh4c nhau va cic
chét phu gia ngoai hoat chét, cdc thanh phdn bd sung nhu vay dugc bao gém trong ché
phdm vi nhiéu 1y do, vi du, 1am 6n dinh hoat cht, c4c chat két dinh, v.v., di biét d6i véi
ngudi c6 hiéu biét trung binh trong linh vuc k¥ thuat ny. Cic mo ta cho cic chat mang
duoc dung thich hgp, va céc yéu t6 dugc bao gom lién quan dén viéc lya chon ching ¢6
thé tim duoc mot cich d& dang tir nhiéu nguén nhu, vi du, Allen, L. V. Jr. va c4c déng
tac gia, Remington: The Science and Practice of Pharmacy (2 Volumes), 22nd Edition
(2012), Pharmaceutical Press.

T4t nhién, ch€ d6 liéu luong cho c4c hop chit theo sang ché s& thay déi tiy thudc
vao c4c yéu t6 da biét, nhu cic dic tinh dugc dong clia tdc nhan cu thé va ché do va

“dudng ding thudc clia né; loai, ‘dcf) tudi, gidi tinh, stic khoe, tinh trang y t&, va thé trong
cta d6i tuong ti€p nhan; ban chit va mitc do cua céc triéu chitng; loai di€u tri dong thoi;
- tAn xudt diéu tri; duong dung thudc, chic nang than va gan clia ngudi bénh, va tic dung
‘dugc mong mudn.
Béing cdch huéng din chung, liéu luong qua dudng miéng hing ngly clia mbi
- hoat chat, khi dugc st dung cho cdc tdc dung dugc chi dinh, s& thay d6i nim trong

khoang tir 0,001 dén 5000mg méi ngay, t6t hon 12 ndm trong khoang tir 0,01 dén
'1000mg mdi ngay, va dac biét tot 1a ndm trong khodng tir 0,1 dén 250mg méi ngay.
Trong tinh mach, céc liéu lugng duoc wu tién nhat s& ndm trong khoang tir 0,01 dén
10mg/kg/phiit trong qua trinh tiém truyén toc do khong déi. C4c hop chit theo sidng ché
c6 thé dugc cép véi liéu lugng don hing ngay, hoac tdng liéu lugng hing ngdy c6 thé
‘dugc cdp véi cac liéu lugng chia nhd hai, ba, hodc bén 14n hing ngay.

Céc hop chit thuong duoc cap & dang tron 14n véi cic chat pha loang duoc dung,
cac td dugc, hoac cic chit mang thich hgp (goi chung & day 1a cac chit mang dugce tinh)
dugc chon mdt cich thich hop vé dang cung cép duoc du liéu, vi du, c4c vién nén diung
qua dudng miéng, vién nang, c6n ngot, va sird, va phit hop véi c4c tieu chuén dugc hoc

- thong thuong.

Cic dang liéu luong (c4c dugc phdm) thich hgp dé cung cip c6 thé tir 1 khoang
miligam dén khoang 2000miligam hoat chit cho méi don vi liéu lugng. Trong cdc dugc
phdm nay, hoat chat s& thudng c¢6 mit véi luong nidm trong khoang 0,1-95% khéi luong

trén co s& tdng khai luong clia ché phim.
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Vién nang thong thudng dé cdp qua dudng miéng chia it nhat mot hgp chat trong
s0 cac hop chét theo sdng ch€ (250mg), lactoza (75mg), va magie stearat (15mg). Hon
hop nay duogc cho di qua sang ray cd 60 va dugc déng thanh vién nang gelation No. 1.

Ché phdm tiém truyén tiéu biéu duoc tao ra bdi viec dua vo trung it nhat mot hop
chit trong s6 cic hgp chat theo sing ché (250mg) vao lo nhd, dong kho nhanh vo tring
va day kin. Khi st dung, c4c chét trong 1o nho duge tron v6i 2mL nuéc mudi sinh 1y, dé
tao ra ch€ phdm tiém truyén.

Séng ché€ bao gém nim trong pham vi clia né cdc dugc phdm chita hoat chat 1a
lugng hitu hiéu tri liéu cha it nhat mot hop chat trong s6 cic hop chét theo sdng ché,
mot minh hodc két hop véi chit mang dugc tinh. Tuy ¥, cic hgp chat theo sdng ché c6
thé dugc st dung mot minh, két hop véi céc hop chit khéac theo séng ché, hodc két hop
v6i mot hodc nhiéu tic nhan tri liéu khéc, vi du, thudc tri ddi thdo dudng hodc hoat chat
duoc tinh kh4c.

Céc hgp chét theo sdng ch€ c6 thé duge sir dung két hop véi céc chat e ché
MGAT?2 khic hodc mot hodc nhiéu tic nhan tri liéu thich hop khac hitu ich dé diéu tri
cdc roi loan bao gdm: céc chat tri bénh tiéu dudng, c4c chét tri bénh ting dudng huyét,
cac chit tri bénh tang insulin, cic chit tri bénh vong mac, cdc chét tri bénh thin kinh,
cac chét tri bénh than, cic chat tri bénh xo vita ddng mach, c4c chét tri bénh thi€u miu
cuc b, cic chit tri bénh tang huyét ap, cac chat tri bénh béo phi, c4c chét tri bénh r6i
loan lipit mdu, cic chét tri bénh réi lo;gtn lipit méu, cdc chit tri bénh tang lipit, cac chat
tri bénh tang triglyxerit, cac chat tri bénh tang cholesterol, cic chit tri bénh tii phat hep,
cdc chét tri bénh tuy, cdc chét tri bénh ha lipit, cdc chét gay chén an, cdc chat tang
cudng tri nhd, cdc chat tri bénh mat tri nhG, hodc cic chat thiic ddy su nhan thifc, chat
trc ch€ su thém an, céc di€u tri suy tim, cdc diéu tri cho bénh mach ngoai bién va cic
chét tri bénh viém.

Néu muén, hop chét theo sdng ché€ c6 thé duge sir dung két hop véi mot hoic
nhiéu loai thudc tri ddi thdo dudng khac va/hodc mot hodc nhiéu loai chat tri liéu khac
ma ching c6 thé duoc cip qua dudng miéng trong cing mot dang liéu lwong, & dang
liéu lugng dung qua dudng miéng tich biét hodc bang c4ch tiém. Loai thudc tri d4i thdo
dudng khic c6 thé tiy ¥ duge sir dung két hop véi chit tic ch€ MGAT?2 theo sang ché c6
thé 12 mot, hai, ba hodc hon c4c thudc tri ddi thdo dudng hoadc cic chit tri bénh ting
dudng huyét chiing c6 thé dugc c4p qua dudng miéng trong cing mot dang liéu lvong, &
dang liéu lugng ding qua dudng miéng tich biét, hodc bing cdch tiém dé tao ra tic -

dung duoc 1y bd sung.
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Céc thudc tri déi thao duong duoc st dung két hop v6i hop chét theo sdng ché
bao goém, nhung khong chi giéi han &, cdc thudc 1am phan tiét insulin hodc cic thudc
lam tang nhay cam vdéi insulin, cic chat ¢c ch€ MGAT2 khac, hodc cac thudce tri déi
thdo duong khic. Cic tic nhan nay bao gom, nhung khong chi gidi han &, cdc chat ic
ché dipeptidyl peptidaza IV (DP4) (vi du, sitagliptin, saxagliptin, alogliptin, vildagliptin
va tuong tu), cic biguanua (vi du, metformin, phenformin va twong tu), cac sulfonyl ure
(vi du, glyburit, glimepirit, glipizit va tuong tu), chit c ch€ glucosidaza (vi du,
acarbose, miglitol, va tuong tu), PPAR, cdc chat chi van nhu céc thiazolidindion (vi du,

rosiglitazon, pioglitazon, va tuong tu), cdc chit cha van kép PPAR a/y (vi du,
| muraglitazar, tesaglitazar, aleglitazér, va tuong tu), cdc chét hoat héa glucokinaza (nhu
- ‘dugc mo ta trong 4n phdm: Fyfe, M.C.T. va c4c dong tic gid, Drugs of the Future,
34(8):641-653 (2009)), cac chat diéu bién thu thé GPR40, cdc chat diéu bién thu thé
GPR119 (MBX-2952, PSN821, APD597 va tuong tu), cdc chit tc ché SGLT2
(dapagliflozin, canaglifiozin, remagliflozin va twong tu), cic chat twong tu amylin nhu
‘pramlintit, vi/hodc insulin. Téng quan vé cdc phuong phép diéu tri diéu tri bénh dai
thdo dudng hién thoi va ndi bat c6 thé thdy trong cic an phdm: Mohler, M.L. va c4c
dong tac gid, Medicinal Research Reviews, 29(1):125-195 (2009), va Mizuno, C.S. va
céc dong tac gia, Current Medicinal Chemistry, 15:61-74 (2008).

Ciac hop chat theo séng ché ciing c6 thé tiy ¥ duoc st dung két hop véi céc tic
nhan dé diéu tri bién ching clia bénh d4i thdo dudng. C4c tdc nhan niy bao gém cic
chit e ch& PKC vi/hoic cAc chat dc ché AGE. |

Cic hop chét theo séng ché ciing c6 thé tiiy ¥ dugc sit dung két hop véi mot hoac
nhiéu chét tri bénh them en nhu dietylpropion, phendimetrazin, phentermin, orlistat,
sibutramin, lorcaserin, pramlintit, topiramat, cidc chit d6i khing thu thé MCHRI1,
oxyntomodulin, naltrexon, peptit Amylin, cdc chat diéu bién thu thé NPY Y35, cdc chat
diéu bién thy thé NPY Y2, céc chat diéu bién thu thé NPY Y4, cetilistat, cic chét diéu
bién thu thé SHT2c, va twong tu. Hop chat 6 cdu tric I cling ¢6 thé duoc sit dung két
hop véi chét chl van cha thu thé peptit-1 twong tir glucagon (GLP-1 R), nhu exenatit,
liraglutit, GPR-1(1-36) amit, GLP-1(7-36) amit, GLP-1(7-37) (dd dugc mo ta trong
Patent M¥ s6 5,614,492 clia Habener), ching c6 thé dugc c4p qua dudng tiém truyén,
qua mili, hodc bang cic dung cu qua da hodc dit trong ma. Téng quan vé cdc phuong
phdp diéu tri diéu tri bénh béo phi hién thdi va ndi bat c6 thé thdy trong cdc 4n pham:
Melnikova, I. va céc déng tic gia, Nature Reviews Drug Discovery, 5:369-370 (2006);
Jones, D., Nature Reviews: Drug Discovery, 8:833-834 (2009); Obici, S.,
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Endocrinology, 150(6):2512-2517 (2009); va Elangbam, C.S., Vet. Pathol., 46(1):10-24 -
(2009).

Céc hgp chit theo sang ché cling c6 thé tuy ¥ dugc sir dung két hop v6i mot hoac
nhiéu loai chat tri liéu khéc, nhu céc chat tc ch€ DGAT, thudc ha LDL nhu c4c statin
(c4c chat ic ch€ HMG CoA reductaza) hoac cac chat itc ché€ hdp thu cholesteol, cdc chat
diéu bién PCSKO9, cic thuéc 1am taing HDL nhu cic chat tc ché CETP.

Céc tdc nhan tri liéu néu trén, khi dugc st dung két hop véi cac hop chat theo
sdng ché€ c6 thé dugc st dung, vi du, vé6i cdc lwong dugc chi dinh trong &n phim:
Physicians’ Desk Reference, nhu trong cic patent da néu trén, hoac 1a dugc x4c dinh boi
ngudi ¢6 hiéu biét trung binh trung binh trong finh virc nay.

Pac biét khi dugc tao ra & dang don vi liéu luong don, c6 kha nang 1a tén tai su
twong tdc héa hoc giita cdc hoat chat dugc két hop. Vi 1y do nay, khi hgp chat theo séng
ch€ va tic nhan tri liéu thi hai dugce két hop véi don vi liéu lugng don thi chiing dugc
bao ché dé cho di c4c hoat chat dugc két hop & dang don vi lidu lugng don, thi su ti€p
xtc vat 1y giita cdc hoat chit dugc gidm dén mic t6i thiéu (titc 13 duoc khir). Vi du, mot
hoat chat c6 thé dugc bao 16p tan trong rudt. Nhd viéc bao 16p bao tan trong rudt mot
trong s6 cac hoat chat, cho phép khong chi 1am gidm dén myc t6i thiéu su ti€p xdc giita
cdc hoat chat dugc két hgp, ma ngoai ra, c6 thé kiém sodt dugc su giai phéng ctia mot
trong s6 cdc thanh phén nay trong dudng tiéu héa dé sao cho mot trong s§ céc thanh
phan nay khong giai phéng trong da day ma s& giai phéng trong rudt. Mot trong s6 cac
hoat chét ciing c6 thé dugc bao bing chat liu c6 tic dung 1am gidi phéng kéo trong
dudng da day rudt va ciing c6 tdc dong 1am gidm dén mifc t6i thiéu sy tiép xdc vat 1y
gifta cdc hoat chat dugc két hop. Hon th€ nita, thanh phan duoc gidi phéng kéo dai co
thé dugc bao thém 16p bao tan trong ru6t dé sao cho s gidi phéng cia thanh phan nay
~ chi xay ra trong dudng rudt. Mot giai phép nita c6 thé 1a bao gdm ché phdm clia san
phdm két hgp trong d6 mot thanh phin duoc bao bing polyme gidi phéng kéo dai
va/hodc tan trong rudt, va thanh phén con lai ciing dugc bao bing polyme nhu loai c6 do
nhét thép chia hydroxypropyl metylxenluloza (HPMC) hoic céc chat liéu thich hop khac
da biét trong linh vuc k¥ thuat ndy, dé ngan céch ti€p c4c hoat chét. Lép bao polyme c6
- nhiém vu tao ra mot 16p ngén cdch bd sung ddi véi sy twong tdc véi thanh phin khéc.

Ciing c6 thé c6 c4c cich thic khic dé gidm s ti€p xiic giita cdc thanh phan clia
céc san phdm két hop theo sang ché, cho du dugc cdp & dang liéu lugng don hoac dugc

- cip & céc dang tach biét nhung dong thoi bdi cing céch thitc, s& d& dang duoc hiéu rd
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d6i v6i ngudi c6 hiéu biét trung binh trong linh vuc k§ thuat ndy, véi su trg gitp cia
phan mo ta nay.

Cic hop chét theo sdng ché c6 thé dugc cap mot minh hoic két hop véi mot hoac
nhiéu t4c nhan tri liéu bé sung. C4c thuat ngit "duoc c4p & dang két hop" hodc "tri liéu
két hop" dé chi rang hgp chét theo sdng ché va mot hodc nhiéu tc nhan tri liéu bd sung
duoc cép dong thoi cho dong vat c6 vii can duge diéu tri. Khi dugc cdp & dang két hop,
mdi thanh phén c6 thé dugc cdp déng thoi hodc 14n lugt theo trinh ty bat ky & cac thoi
diém khéc nhau. Do vy, méi thanh phén c6 thé dugc cip mot c4ch riéng biét nhung di
gin nhau vé thoi gian dé tao ra hiéu qua diéu tri dugc mong muén.

Céc hop chit theo sdng ch€ ciing hitu ich 1am céc hgp chit chuin va tham chiéu,
vi du 1am d6i chimg hodc chudn chat lugng, trong céc thir nghiém hoic céc thir nghiém
lién quan dén enzym MGAT?2. Céc hop chat nhu vay c6 thé dua ra trong bo kit thuong
mai, vi du, dé st dung trong nghién cttu duge hoc lién quan d&n MGAT? hoic hoat tinh
chong ddi thdo. Vi du, hop chat theo séng ché€ c¢6 thé duogc sir dung 1am tham chiéu
- trong thlt nghiém dé so sdnh hoat tinh di bi€t ctia n6é vé6i hgp chét ¢ hoat tinh chua

~dugc bi€t. N6 ddm bao cho cdc nha nghién cdu tién hanh thir nghiém mot cdch thich
- hop va tao ra mot co s& dé so sanh, dic biét 1a khi hgp chat thir nghiém 13 mot din xust
‘cia hop chét tham chi€u. Khi phét trién céc thit nghiém hodc quy trinh méi, cic hop
chat theo sang ché& c6 thé dugc slr dung dé thit nghiém hiéu luc cia chiing.

Céc hop chét theo sang ché ciing c6 thé dugc 4p dung trong céc thit nghiém ~chéin
doén lién quan d&n MGAT?2.

Séng ch€ ciing bao ham san phdm. Khi duoc st dung & day, thuat ngit “san
phidm” dugc dy lieu dé bao gdm, nhung khong nhim gidi han, & bo kit va vat dung. San
phdm theo sang ché, bao gém: (a) vat dung thit nh4t; (b) dugc phdm nim trong vat dung
thi nhét, trong d6 dugc phdm nay, bao gdm: tac nhan tri liéu thit nhét, bao gdm: hop
chét theo sdng ch€ hoic dang mudi dugc dung cta né; va, (c) to in huéng din 16ng
trong vat dung chi ra ring dugc phdm nay cé thé st dung dugc dé diéu tri vi/hoac diéu
tri du phong nhiéu bénh hoic r6i loan lién quan dén MGAT2 (nhu dugc xdc dinh &
trén). Theo mot phuong an khdc, to in huéng dan 16ng trong vat dung chi ra ring dugc
phdm c6 thé dugc str dung & dang két hop (nhu dugc x4c dinh & trén) vé6i tac nhan tri
lieu thit hai dé diéu tri va/hodc diéu tri du phong nhiéu bénh hoic 16i loan lién quan dén
MGAT?2. San phdm ndy c6 thé con bao gébm: (d) vat dung thit hai, trong dé cic thanh

phan (a) va (b) nam trong vat dung thit hai va thanh phan (c) ndm trong hoic ngoai vat
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dung thit hai. Viéc nam trong cédc vat dung thit nhét va thit hai vat dung c6 nghia 1a vat
dung tuong Ung giit thanh phan bén trong cdc dudng bao caa né.

Vat dung thit nh4t 13 ché chita dugc sir dung d€ mang dugc phdm. Vat dung nay
c6 thé 1a dé dung cho viéc sin xudt, lvu giit, van chuyén, va/hoic ban 1é/budn. Vat
dung tht nhat duge du liu dé€ dung chai, lo, 1o nhd, binh cdu, bom tiém, 6ng (vi du, cho
ché& phdm kem boi), hodc vat dung khéc bat ky duoc sir dung cho viéc san xuét, mang,
cit giit, hodc phan phéi sén phdm duoc.

Vat dung thit hai 13 duoc sit dung dé€ mang vat dung thit nhat va, ty ¥, tO in
huéng dan st dung. Céc vi du vé vat dung thi hai bao gom, nhung khong chi gii han &,
cic hop (vi du, hop bia ciing hodc chit déo), thung, hop cic tong, tii (vi du, tii gidy
hoic chit déo), tii, va bao. TO in huéng din stt dung c6 thé dugc gén vat 1y 1én phia bén
ngoai clia vat dung thi nhat bang biang keo, keo, hé, hodc bién phip gin bat ky khic,
hoic né cé thé nim & bén trong cla vat dung thit hai ma khong cdn gin vat 1§ vao vat
dung th nhat. Theo cdch khic, t& in huéng dén sir dung ndm & bén ngoai ctia vat dung
thit hai. Khi nim & bén ngoai vat dung thit hai, thi s& wu tién 1a t& in huéng din st dung
duoc gén vao bang bang keo, keo, hd, hodc bién phdp gin bat ky khdc. Theo cdch khdc,
né c6 thé duoc dé sit vao 4p vao phia ngoai chia vat dung thit hai ma khong cén gén vat
ly vao no. |

T¢ in huéng dan sir dung c¢6 dang nhén, thé, nhan chi bao, v.v. dua ra thong tin
lién quan dén dwoc phdm nim trong vat dung thit nhat. Thong tin duoc dé céap trong to
ndy thuong 1a s& duoc quy dinh bdi co quan quan 1y khu vuc ma & d6 san phdm dugc
béan (vi du, United States Food and Drug Administration). T6t hon 13, t& in huéng din st
dung dé cap cu thé dén c4c chi din ding thudc cho dugc phdm da dugc phé chuin. TS
in huéng dan st dung c6 thé dugc 1am béng vat liéu bat ky cho phép c6 thé doc dugc
thong tin duoc néu trong né. Tot hon 13, to in huéng din sir dung 1a vat liéu c6 thé in
dugc (vi du, gidy, chat déo, bia ciing, gify bac, gidy dinh lung hodc chat déo, v.v.) trén
d6 thong tin mong mudn duge dua ra (vi du, dugc hoac dugc phi).

C4c tinh than khéc clia sdng ché s& trd nén rd rang hon qua phan mo ta dudi day
cho cdc phuong 4n dién hinh dugc dua ra d€ minh hoa sang ché va khong dugc dy ligu

dé gidi han pham vi clia sdng ché.

Vi du thuc hién sang ché
Cic vi du dua ra du6i day nhdm muc dich minh hoa séng ché, 12 mot phan pham

vi va cdc phuong 4n cu thé cha sidng ché va khong nhim gi6i han pham vi clia séng ché.
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Cic chir viét tit va cdc ky hiéu hod hoc mang céc gi4 tri thong thudng va phd bién clia
ching trir khi dugc chi ra mot cach cu thé. Trir khi duoc chi ra mot céch cu thé, cic hop
chat dugec mo td & day da duge diéu ché, dugc phan lap va dugc dic ta bang cich sir
dung céc so d6 va cic phuong phéap khic da boc 10 & day hoic c6 thé dugc diéu ché nho

str dung ching.

HPLC/MS, HPLC DIEU CHE/PHAN TICH, VA CAC PHUONG PHAP TACH BAT
POI XUNG PUJC SU DUNG CHO VIEC DAC TA HOAC TINH CHE TRONG -
CAC VIDU
HPLC/MS phan tich (trit khi duoc chi.ra mot c4ch cu thé) duoc thuc hién trén
mdy sic ky 1ong Shimadzu SCL-10A va quang phd k€ Waters MICROMASS® ZQ
Mass (Khi hoa tan: Nito; Nhiét do hoa taﬁ: 250°C; Nhiét do nguoén cdp ion: 120°C; céc
diéu kién phun dién dwong) sit dung cdc phuong phdp sau:
Gradien tuyén tinh tir 0% d&€n100% dung moi B trong 2 phiit, vé6i 1 phit git & 100%
B, hodc
Gradien tuyén tinh tir 0% d€n100% dung moi B trong 4 phit, véi 1 phit git & 100%
B;
Quan sit UV & 220nm;
Cot: PHENOMENEX® Luna C18 (2) 30mm x 4,6 mm; hat 5 1 (gia nhiét dén nhiét
- d6 40°C);
T6c do chay: 1,0mL/phiit (gradien 2 phiit) hoac 0,8mL/phiit (gradien 4 phiit);
Dung mo6i A: 10%ACN, 90% nuéce, 0,1% TFA; hoac, 10% MeOH, 90% nuéc, 0,1%
TFA va | '
Dung moéi B: 90%ACN, 10% nuéc, 0,1% TFA; hoac, 90% MeOH, 10% nuée, 0,1%
TFA.

HPLC diéu ché (trir khi duoc chi ra mot cach cu thé) dugc thuc hién trén may sic
ky 16ng Shimadzu SCL-10A véi gradien tuyén tinh 20-100% Dung méi B trén 10 dén
30 phiit, véi tir 2 dén 5 phiit giit & 100% Dung moi B nhu dugc x4c dinh boi ngudi cé
hiéu biét trung binh trong Iinh virc k§ thuat nay;

Quan sat UV ¢ 220nm;
Cot: PHENOMENEX® Luna Axia 5p C18 30 x 100mm;
T6c do chay: 20mL/phiit;
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Dung méi A: 10%ACN, 90% nuéc, 0,1% TFA; hoac 10% MeOH, 90% nudéc, 0,1%
TFA; va

Dung moéi B: 90%ACN, 10% nuéce, 0,1% TFA; hoiac 90% MeOH, 10% nudéc, 0,1%
TFA.

Séc ky SFC bt d6i xing diéu ché (trix khi duoc chi ra mot cich cu thé) dugc thuc
hién trén mdy sic ky Berger Multigram II SFC sir dung mot trong c4c phuong phép sau:
Phuong phédp SFC bat d6i xing di€u ché A:
Cot: CHIRALCEL® OD-H, 30 x 250mm ID, 5pm
Téc do chiy: 90mL/phiit, 100 bar BP, 40°C
Pha dong: 15% Metanol /85% COp
Budce séng do: 254 nm _ _
Thé tich phun vad Dung dich miu: 0,5mL cla 4,65g trong 35mL Metanol
(133mg/mL)
 Phuong phap SFC bt d6i xtng diéu ché B:
Dung cu: Berger SFC MGII (HPW—2501)
Cot: CHIRALPAK® IA 25 x 3 cm ID, 5pum
T6c do chay: 85,0mL/phiit
Pha dong: 85/15/0,1,CO,/IPA/DEA, 150 bar
Buéc séng do: 225nm (Lamda max) -
~ Di€u ché Méu va Thé tich phun: 300uL cta khodng 13mg/0,5mL IPA (khoang
26mg/mL)
Phuong phdp SFC bat d6i xing diéu ché C
Cot: CHIRALPAK® IA 25 x 3 cm ID, 5pm
T6c do chay: 90mL/phiit
Pha dong: 85/15/0,1,CO,/MeOH/DEA, 150 bar
Bud6ce séng do: 270nm (Lambda max)
Diéu ch€ MAu va Thé tich phun: 300uL cta khodng 90mg/2mL MeOH (khoang
45mg/mL) |
Phuong phéap SFC bt d6i xitng diéu ché D
To6c d6 chay: 40mL/phit, 100 Bar, 35°C
Pha dong: 20% Metanol/80% CO,

BuGe séng do: 224 nm (Lambda max)
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Thé tich phun: 300uL
biéu ché miu: 10mg dugc hoa tan trong 0,5mL MeCN (20mg/mL);
17mg dugc hoa tan trong 0,5mL MeCN (34mg/mL)

Séc ky SFC b4t d6i xing phan tich (trir khi dugc chi ra mot cdch cu thé) duoc
thuc hién trén Aurora Analytical SFC hoac Berger Analytical SFC sit dung moét trong
cac phuong phép sau:

Phuong phap SFC bat d6i xing phan tich A:
Cot: CHIRALCEL® OD-H, 4,6 x 250mm ID, 5pm
T6c do chay: 3,0mL/phit, 100 bar BP, 35°C.
Pha dong: 15% Metanol/85% CO,
Budc séng do: 220nm
- Dung dich miu: 1mg/mL trong metanol (d4c/da hoan nguyén)
Thé tich phun: 10puL
Phuong phap SFC bat d6i xitng phan tich B:
Cot: CHIRALPAK® IA 250 x 4,6 mm ID, 5pm
Téc d6 chay: 2,0mL/phit
Pha dong: 85/15/0,1, CO,/IPA/DEA, 150 bar
Budc séng do: 225nm (Lamda max)
Thé tich phun: 10pL
Phuong phap SFC bat d6i xing phan tich C:
Cot: CHIRALPAK® IA 250 x 4,6 mm ID, 5um
T6c d6 chay: 3,0mL/phiit
Pha dong: 65/35/0,1, CO,/MeOH/DEA, 150 bar
Buéc séng do: 270nm (Lambda max)
Thé tich phun: 10uL
Phuong phap SFC bat d6i xing phan tich D:
Cot: CHIRALCEL® OD, 250 x 4,6 mm ID, 10pm
T6c do chay: 2,0mL/phiit, 100 bar, 35°C
Pha dong: 20% Metanol/80% CO,
Budc séng do: 223 nm
Thé tich phun: 10puL
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NMR duoc st dung trong cac vi du dac ta
Phd 1H NMR (trlr khi dugc chi ra mot cdch cu thé) thu duoc bing cic quang phé
k& bién d8i JEOL hoic Bruker FOURIER® chay & 400MHz hoic 500MHz. Cic thir
nghiém 1H-nOe dugc tién hanh trong mot s6 trudng hop d€ danh gid héa hoc ving bing

quang phé ké& bién déi 400MHz Bruker FOURIER®.

Céc dit lieu quang phd dugc dua ra dudi dang dich chuyén héa hoc (s6 boi, s6 -

lwong hydro, hang s6 ngdu hop theo Hz) va duoc dua ra theo ppm (don vi 8) tinh theo
chét chuin noi (tetrametyl silan = Oppm) cho phé '"H NMR, hoic dugc tham chi€u theo
pic dung méi tén du (2,49ppm cho CD3SOCD7H, 3,30ppm cho CD,HOD, 1,94 cho
CHD,CN, 7,26ppm cho CHCl3, 5,32ppm cho CDHCl»).

Thiét bi vi séng dugc sir dung trong cic phan tng gia nhiét.

Chét khoi mao BIOTAGE® 2,5, cong suit t6i da 400W, khoang thé tich phan
ung 0,2-10mL. Cic phan ing dugc ti€n hanh trong cic binh 4p luc kin dugc san xuat
dac biét cho thiét bi nay.

Vidu 1. 6-metyl—2—oxo—6-pheny1-4-p-tolyl-1,2,5,6-tetrahydropyridin-3—cacbonitril
CHj

~.CN

H,C G N ©

Dung dich gom heptan-2-on (51mg, O,45mmol), 1-p-tolyletanon  (60mg,
0,45mmol), etyl-2-xyanoaxetat (51mg, 0,45Smmol) va amoni axetat (42mg, 0,55mmol)
trong DMF khan (0,6mL) dugc gia nhiét ciing v6i khudy & 100°C trong 16 gid. Hon
hgp phan tng nay dugc pha lodng bang EtOAc va dugc rira bang nude. Dung moi dugc
loai bd trong chan khong va sdn phdm dugc tinh ché bing HPLC diéu ché
(MeOH/H7O/TFA) dé tao ra sin phdm duoc mong muén (8mg, 6%) 1a chét rén mau
trang. Phan tich LCMS theo tinh todn cho C19H4N»O: 297,41, theo thir nghiém:

[M+H] 297,2. IH NMR (500MHz, CDCl3) & 0,89 (t, J = 6,87Hz, 3H), 1,24-1,40 (m,

9H), 1,51-1,71 (m, 2H), 2,42 (s, 3H), 2,73-2,97 (m, 2H), 6,09 (s, 1H), 7,30 (d, J =
7,10Hz, 2H), 7,52 (d, J = 7,70Hz, 2H).
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Vi du 2. 3-(1H-tetrazol-5-yl)-4-p-tolyl-6-(4-(4,4,4-triflorobutoxy)phenyl)-6-
(triflorometyl)-5,6-dihydropyridin-2(1H)-on

chat déng phan R

Hop chit trung gian 2A. 4-(4,4,4-triflorobutoxy)benzaldehyt
(0]

H

Dung dich gébm 4-hydroxybenzaldehyt (20g, 164mmol) va 4,4,4-triflorobutan-1-
ol (25g, 195mmol) trong CH,Cl, khan (500mL) & 0°C du6i Ar dugc bd sung dung dich
gbm PPh; (51,5g, 196mmol) trong CH,Cl, (200mL) trén 15 phiit, va sau d6 DIAD
- (36,4g, 180mmol) trong CH,Cl, khan (150mL) dugc b3 sung timg giot vao. Hén hop
nay dugc khudy & 0°C trong 0,5 gi¢. Phan tng dugc 1am &m dén nhiét do trong phong
va.duoc khudy trong 3 gio nita. Dung mo6i duge loai bo trong chan khong va phéan cén
duogc nghién thanh bot ciing v6i CH,Cl, ba 14n dé loai bod cac chat rén khong tan. Cic
nuéce rita CH,Cl, da gop lai dugc c6 va phan can dugc tinh ché bing séc ky silicagel
(330g silicagel, dugc rira giai bang EtOAc trong cdc hexan) dé tao ra Hop chét trung
gian 2A (27g, 71%) duéi dang ddu mau nau sang. Phan tich LCMS theo tinh toan cho
C,,H,,F:0,: 232,20, theo thit nghiém: [M+H] 233,0. |

Hop chét trung gian 2B. 2,2,2-trifloro-1-(4-(4,4,4-triflorobutoxy)phenyl)etanol

i H
CF3
N

Dung dich gom hgp chdt trung gian 2A (26,7g, 114mmol) va
trimetyl(triflorometyl)silan (16,9g, 119mmol) trong DME khan (112mL) dugc bd sung
CsF (500mg, 3,29mmol). Phan tng nay dugc khudy & nhiét do trong phong trong 16
gi6. Hén hgp ndy dugc bd sung dung dich nuéc HCl 4N (114mL) va phan tng duoc
khudy & nhiét do trong phong trong 2,5 gid. Hén hop phéan ing ndy dugc pha loang
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bang EtOAc (300mL) va dugc rita bing nude, dung dich nuéc NaHCO, bdo hoa, dung

dich nuéc NaCl bao hoa, dugc 1am kho trén MgSO4 khan, duoc loc va dugc co dé tao ra
Hop chét trung gian 2B (42,5¢g, 122%) du6i dang ddu. San phdm tho nay duoc sit dung
ma khong can tinh ché ti€p. Phan tich LCMS theo tinh to4n cho C;,H;,F0,: 302,21,
theo thit nghiém: [M-H] 301,2.

Hop chit trung gian 2C. 2,2,2-trifloro-1-(4-(4,4,4-triflorobutoxy)phenyl)etanon
o .

o
F.C "0

Dung dich gérh hgp chat truné gian 2B (115mmol) trong CH,Cl, khan (320mL)
dugc b3 sung Dess-Martin periodinan (50,2g, 118mmol) timg phdn mot & 0°C. Phan
ting nay dugc khudy & 0°C trong 0,5 gi0, sau d6 & nhiét do trong phong trong 3 gid.
Phén tng nay duoc bd silng 100mL dung dich nuéc Na,CO; bao hoa va 250mL EtOAc.
Phan tng héy dugc khudy trong 2 gidy nita. Chét liéu khong tan dugc loai bd béng céch
| loc. Céc 16p duoc tich. Lép hitu co duge rira bang dung dich nudc Na,CO, bio hda. Cic
~ cht rén bd sung da tao ra khi d€ yén qua dém duoc loai bd. Dung dich hitu co ny dugc
| rira bing dung dich nuéc NaCl bao hoa, dugc 1am kho trén MgSO, khan, dugc loc va
‘dugc co dé tao ra chat 16ng mau nau sim, né dliqc tinh ché bang sic ky silicagel (220g

silicagel, rita giéi-béng EtOAc trong céac hexan dé tao ra Hop chat trung gian 2C (26g,
' 76%) & dang ddu khong mau.

Hop chat trung gian 2D. Triphenylphosphoni | p-tolylcacbonylylit
"CH3

IPh
Z F\"Ph
Ph

Dung dich héi luu ctia PPh, (6,15g, 23,47mmol) trong THF khan (220mL) trong

moi trudng agon duge bd sung timg giot dung dich ctia 2-bromo-1-p-tolyletanon (5g,

o

23,47mmol) trong THF (60mL). Phan tng dugc hoéi luu trong 2,5 gid va sau dé duoc
lam mat dén nhiét do trong phong. Chat két tha dugc thu gom bang c4ch loc va duoc

- rira bang dietyl ete. Cdc chét ran duoc tao huyén phu véi ty 1& 1:1 MeOH va H,O

-(500mL), va sau d6 dung dich nuéc NaOH 2N (55mL) dugc b sung vao. Phan ing niy
duogc khudy & nhiét d6 trong phong trong 16 gid. MeOH dugc loai bd trong chan khong
-77-



19650

va dung dich nu6c duge chiét bang CHCl,. C4c phan chiét hitu co di két hop dugc rira
bang dung dich nudc NaCl bao hoa, duoc 1am kho trén Na,SO, khan, duoc loc va dugc
- ¢c6 dé tao ra Hop chét trung gian 2D (9g, 97%) 14 chat rdn mau tring. Phan tich LCMS
theo tinh todn cho C,;H,;0P: 394,44, theo thit nghiém: [M+H] 395,2.

Hop chit trung gian 2E. (Z)-4,4,4-trifloro-1-p-tolyl-3-(4-(4,4,4-
triflorobutoxy)phenyl)but-2-en-1-on

CHs

0" N"CcF,

Hop chét trung gian 2D (5,13g, 13mmol) va hop chét trung gian 2C (3,90g,
13mmol) duge tao huyén phit trong DMSO (15mL). Phan tng duoc gia nhiét dén 160°C
trong 10003 duéi cédc di€u kién vi s6ng. Phan dng duoc lam mat dén nhiét do trong

phong va duge pha lofing bing EtOAc (60mL). Hon hop nay dugc rita bing nudc va
- dung dich nuéc NaCl bdo hoa, dugc 1am kho trén MgSO4 khan, dugc loc va dugc co.
Sén phdm th6 dugce tinh ché bing sic ky silicagel (120g silicagel, rita gidi bing EtOAc
trong cdc hexan dé tao ra Hop chét trung gian 2E (5,9g, 98%) dudi dang ddu mau nau
'séng. '

Hop chat trung gian 2F, chdt dong phan 1. (R)-3-amino-4,4,4-trifloro-1-p-tolyl-3-(4-
(4,4,4-triflorobutoxy)phenyl)-butan-1-on

CH,

CF;

HN
0NNCE,

Hop chiét trung gian 2F, chat dong phan 2. (S)-3-amino-4,4,4-trifloro-1-p-tolyl-3-(4-
- (4,4,4—triﬂorobutoxy)phenyl) -butan-1-on
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CHs

Z NH,
o \\‘}0
FC
0" N"CF,

Dung dich gém hgp chéit trung gian 2E (2,1g, 5,04mmol) trong DMSO (50mL.)
duoc bd sung dung dich nuéc NH,OH 15N (25mL). Hén hgp niy duoc khudy trong
binh 4p luc kin trong 2 ngdy. Phan @ng nay dugc pha loang bang EtOAc (60mL), dugc
rita bang nudc va dung dich nudc NaCl bao hda, dugc 1am kho trén MgSO4 khan, dugc
loc va duogc co. Phan can dugc tinh ché bang sic ky silicagel cot (duge rira gidi bang
EtOAc trong c4c hexan dé tao ra Hop chat trung gian triét quang 2F (2,2g, 101%) 1a
chét rén mau tring. Phan tich LCMS theo tinh todn cho C,H,;F(NO,: 433,39, theo thir
nghiém: [M+H] 434,2. Viéc tich cdc chit dong phan d6i anh riéng cua hgp chit trung
gian 2F duoc ti€én hanh bang cach sir dung phuong phap SFC bat d6i xing diéu ché A:

"Hop chit trung gian triét quang 2F (2200mg) tao ra Hgp chat trung. gian 2F, la chat

~ dong phan 1 (817mg) va hgp chét trung gian 2F, 1a chit dong phan 2 (790mg). Viéc x4c

-dinh d6 tinh khiét dong phan d6i anh clia hgp chit trung gian 2F, 1a c4c chit dong phan

- 1va 2 dugc tién hanh biang céch st dung phuong phap SFC phan tich A. Hop chat trung

“gian 2F, 1a chit dong phan 1: RT = 2,2 phiit, do tinh khiét quang hoc d6i quang: 99%.
Hop chét trung gian 2F, 1a chat dong phan 2: RT = 2,8 phiit, do tinh khiét quang hoc
d6i quang: 99%. Dit liéu két tinh tia X dugc thu thap cho mudi axit camphorulfonic clia
hop chit trung gian 2F, 1a chat dong phan 1 thé hién tam khong d6i xding c§ c4u hinh R;
Do d6, tam khong d6i xing cho hop cht trung gian 2F, 1a chdt dong phan 2 ¢6 c&u hinh
S.

Hop chat trung gian 2G. 2-(1H-tetrazol-5-yl)-N-(1,1,1-trifloro-4-oxo-4-p-tolyl-2-(4-
(4,4 ,4-triflorobutoxy)-phenyl)butan-2-yl)axetamit
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Dung dich géom hgp chét trung gian 2F (789mg, 1,82mmol) trong THF khan
(9mL) & 0°C duge bd sung DCC (1,13g, 5,46mmol). Axit 2-tetrazol axetic (700mg,
5,46mmol) duoc bé sung ting giot & dang huyén phu trong THF khan (8mL). Phan iing
nay duoc khudy & 0°C trong 1 gio va sau d6 & nhiét do trong phong qua dém. Phan tng
dugce loc va cdc chat ran duge rira bing THF. Phan dich loc duoc pha lodng biang EtOAc
(40mL), duoc rita bing Na,CO, bdo hoa va dung dich nuéc NaCl bio hoda, dugc 1am kho
trén MgSO, khan, dugc loc va dugc c6 dé tao ra Hop chét trung gian 2G (1,5g, 152%) 1a
chét ran mau nau dé. Hop chét trung gian 2G dugc st dung trong budc ti€p theo ma
khong cén tinh ché ti€p. Phan tich LCMS theo tinh toan cho C,,H,;F¢N;O;: 543,46, theo
thit nghiém: [M+H] 543,9.

Vidu?2 ‘

~ Dung dich gém hop chat trung gian 2G (1,5g) trong EtOH (11mL) dugc bd sung
piperidin (0,33mL). Phan ting dugc gia nhiét dén 78°C trong 16 gid trong lo nhd day
kin. Phan ting dugc 1am mat dén nhiét do trong phong va dung moi dugce loai bd trong
- chan khong. Phéin cin dugce tinh ch€ bang HPLC diéu ché (MeOH/HzO/TFA). Céc phan

- . doan chita sén phdm dwoc 1am kho trong chan khong va sén phdm dugc t4i hda tan

trong MeOH va dugc c6 mot lan nifa. Sin phdm mau nau dang d4u dugc tdi hoa tan
trong CH,Cl, (5mL) va dugc cod trong chan khéng dé tao ra hop chat theo vi du 2
(552mg, 57% trong 2 budc) as a dodish foam. Phan tich I_:CMS theo tinh toan cho
CyH, FNsO,: 525,45, theo thir nghiém: [M+H] 526,2. IH NMR (500MHz, CD30D) &
7,61 (d, J = 9,1Hz, 2H), 7,11 (d, J = 8,0Hz, 2H), 7,07-7,01 (m, 2H), 6,90 (d, J = 8,3Hz,
2H), 4,10 (t, J = 6,1Hz, 2H), 3,84-3,64 (m, 2H), 2,48-2,35 (m, 2H), 2,30 (s, 3H), 2,14-
2,00 (m, 2H).

Vidu 2-1. (S)-3-(1H-tetrazol-5-yl)-4-p-tolyl-6-(4-(4,4,4-triflorobutoxy)phenyl)-6-
(triflorometyl)-5,6-dihydropyridin-2(1H)-on
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Viéc tdch cdc chat dong phan d6i anh riéng cta Vi du 2 duge tién hanh béng

céch sir dung phuong phdp SFC bat d6i ximg diéu ché C: Chét triét quang theo vi du 2

(89mg) tao ra hgp chat theo vi du 2-1 (21mg). Viéc x4dc dinh d¢ tinh khiét d6ng phan

~ d6i anh ctia Vi du 2-1 dugce ti€én hanh bang cich sir dung phuong phdp SFC phan tich C.

'RT = 6,0 phiit, d¢ tinh khiét quang hoc d6i quang: 99%.

Hop chit theo vi du 2-1 c6 thé dugc tao ra theo cdch khdc tir Hgp chat trung gian

2F, 1a ch4t d6ng phan 2 bang cach st dung trinh tir tvong ty nhu trinh ty dé chuyén héa
'hgp chét Hop chit trung gian 2F thanh hop chat theo vi du 2.

Vidu 2-2. (R)-3-(1H-tetrazol-5-yl)-4-p-tolyl-6-(4-(4,4,4-triflorobutoxy)phenyl)-6-

(triflorometyl)-5,6-dihydropyridin-2(1H)-on
‘ CHs

chit dong phan R
Viéc tach cdc chdt dong phan d6i 4nh riéng ctia Vi du 2 dugc tién hanh bing

cach st dung phuong phap SFC bat d6i xing diéu ché C: Chat triét quang theo vi du 2 .
(89mg) tao ra hop chat theo vi du 2-2 (22mg). Viéc xac dinh d¢ tinh khiét &6ng phan
- d6i 4nh clia Vi du 2-2 duoc ti€n hanh bang cach sir dung phuong phép SFC phan tich C.
RT = 15,1 phiit, d¢ tinh khiét quang hoc d6i quang: 99%.
| Hop chit theo vi du 2-2 c6 thé duoc tao ra theo cdch khdc tir Hop chét trung gian
JF, 1a chdt déng phan 1 bing cach st dung trinh tu twong tu nhu trinh t dé’chuyé’n héa
hop chat Hop chat trung gian 2F thanh hgp chét theo vi du 2.

Vidu 3. 6-(4-bromophenyl)-2-ox0-4-p-tolyl-6-(triflorometyl)-1,2,5,6-
tetrahydropyridin-3-cacbonitril
CH,

'I'I

w
(¢}

Iz
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Hop chét trung gian 3A. (Z)-3-(4-bromophenyl)-4,4,4-trifloro-1-p-tolylbut-2-en-1-on

Hop chat trung gian 2D (1,84g, 4,74mmol) va 1-(4-bromophenyl)-2,2,2-
trifloroetanon (1,2g, 4,74mmol) dugc hoa tan trong THF (8mL) va dugc dun néng lén
150°C trong 1000s dudi cdc diéu kién vi séng. Phan ing dugc 1am mat dén nhiét do
trong phong va dung moi dugc loai bo trong chan khong. Phan cian dugc tinh ché bang
séc ky silicagel (24g silicagel, rira gidi bing EtOAc trong c4c hexan) dé tao ra Hop chat
trung gian 3A (1,51g, 86%) 1a chit rin mau nau nhat. Phan tich LCMS theo tinh todn
cho C;;H;,BrF;0 369,18, theo thir nghiém: [M+H] 371,0.

Hop chét trung gian 3B. 3-amino-3-(4-bromophenyl)-4,4,4-trifloro-1-p-tolylbutan-1-on

. Dung dich gém hop chét trung gian 3A (1,53g, 4,14mmol) trong DMSO (23mL)
duoc bd sung dung dich nuéc NH,OH 15N (10mL). Binh phén g dugc déng kin va
phan ng dugc khudy & nhiét do trong phong trong 16 gio. DMSO bé sung (3mL) va
‘dung dich nuéc NH,OH 15N (1mL) du‘(jc b6 sung va phan tng duoc khudy & nhiét do
trong phong trong 16 giv. Viéc bd sung DMSO (4mL) duge lap lai va phén ung dugc
khudy trong 16 gi¢ nita. Dung dich nay dugc co6 trong chan khong ti€p d6 1a dong kho
nhanh d€ tao ra Hop chat trung gian 3B (1,8g, 100%) 12 ddu mau nau. Phan tich LCMS
theo tinh todn cho C,;H;sBrF;NO: 386,21, theo thlt nghiém: [M+H] 388,1.

Hop chét trung gian 3C. 2-xyanoaxetyl clorua
0]

Ne A,

Hén hop gbém axit 2-xyanoaxetic (893mg, 10,5mmol) va DMF (16uL) trong
CH,CI, khan (20mL) & 0°C duoc bd sung timg giot dung dich 2M clia oxalyl clorua
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- (6mL, 12mmol) trong CH,Cl,. Phan tng nay dugc khudy & 0°C trong 20 phiit, va sau dé

dugc 1am 4m dén nhiét do trong phong va duoc khudy trong 2 gid. Dung moi dugc loai -
bo trong chan khong dé tao ra Hop chat trung gian 3C, né duoc sit dung trong phan tng
ti€p theo ma khong can tinh ché. |

Vidu3

Dung dich gébm hop chat trung gian 3B (1,6g, 4,1mmol) trong CH,Cl, khan
(15mL) & 0°C duoc bd sung dung dich gém hop chiét trung gian 3C (1,1g, 10,5mmol),
 pyridin (0,85mL), va DMAP (20mg) trong CH,Cl, khan (SmL),. Phan ting ndy dugc
* khudy & 0°C trong 20 phiit, tiép d6 & nhiét do trong phong trong 2,5 gid. Dung moéi dugc
- loai b6 trong chan khong. Sin phdm tho dugc hoa tan trong EtOAc (30mL), dugc rira
béng dung dich nuc Na,CO, bio hoa va dung dich nudc NaCl bio hoa, dugc 1am kho -
trén Na,SO, khan, dugc loc va duoc co dé tao ra chét rin mau nau. Chat liéu rén duoc
nghién thanh bot cang véi CH,Cl,/dietyl ete dé tao ra hop chat theo vi du 3 (1,27g) 1a
chat rdn mau tring duc. Dich néi trén bé mit duge boc hoi va phin cin duge tinh ché
bing sic ky silicagel (dugc rira gidi bing EtOAc trong céc hexan) dé tao ra mé thithai -
cia Vi du 3 (0,22g). Hiéu suat két hop 12 1,49g (80%). Phén tich LCMS theo tinh todn
cho C,0H,,BrF;N,0: 435,24, theo thir nghiém: [M+H] 437,0. 1H NMR (500MHz,
CDCI3) & 2,42 (s, 3H), 3,45-3,67 (m, 2H), 7,30 (d, J = 7,70Hz, 2H), 7,39 d, J =

3,25Hz, 2H), 7,45 (d,J =7,70Hz, 2H), 7,60 (d, J = 8,80Hz, 2H).

Vidu 4. 6-(4-Hydroxyphenyl)-2-oxo-4-p-tolyl-6-(triflorometyl)-1,2,5,6-tetrahydro-

pyridin-3-cacbonitril

CHj
N CN
o)
N (0]
FsC H

Hop chat theo vi du 3 (1,49¢g, 3,42mmol), Pdydba3z (78mg, 0,086mmol), KOH
(403mg, 7,2mmol) va bis(1,1-dimetyletyl)[2',4',6'-tris(1-metyletyl)[1,1'-biphenyl]-2-yl]-
phosphin (73mg, 0,17mmol) dugc dé trong lo chi€u vi séng. Lo ndy duoc 14y ra nap trd
lai bang Ar. 1,4-dioxan (23mL) va nu6c (13mL) dugc bd sung vao lo nay va hén hop
. phan ing duoc gia nhiét d&€n 140°C trong 15 phiit dudi cac di€u kién vi s6ng. Phan ing
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duoc 1am mét dén nhiét do trong phong, trung hda bang dung dich HCI 1N, dugc pha
lodng bang nudc, va dugc chiét bang EtOAc. C4c phan chiét hitu co di két hop duoc rira
bang nudc va dung dich nudc NaCl bio hoa, dugc 1am kho trén Na,SO, khan, duogc loc.
va duoc co. Phin can duoc tinh ché bing sic ky silicagel dé tao ra hop chét theo vi du 4
(1,14g, 85%) 1a chat rin mau nau nhat. Phan tich LCMS theo tinh todn cho
CyH;sF;N,0,: 372,34, theo thir nghiém: [M+H] 373,2. 1H NMR (500MHz, DMSO-
dg) 6 2,30 (s, 3H), 3,65 (q, J = 18,15Hz, 2H), 6,73 (d, J = 8,25Hz, 2H), 7,28 (d, J = .
8,25Hz, 2H), 7,38 (d, J = 8,80Hz, 2H), 7,47 (d, J = 8,25Hz, 2H), 9,63 (s, 1H), 9,70 (s,
1H).

~ Vidus5. 6-(4-butoxyphenyl)-2-oxo-4-p-tolyl-6-(triflorometyl)-1,2,5,6-
" ’tetrahydropyﬁdin-3-cacbonitril o

Dung dich gébm Vi du 4 (20mg, 0,054mmol) va n-butanol (6mg, 0,08 1mmol)
trong CH,Cl, khan (0,3mL) du6i Ar dugc b6 sung 14n lugt triphenylphosphin (21mg,
0,081mmol) trong CH,Cl, (0,3mL) va DEAD (14mg, 0,08 1mmol) trong CH,Cl,
(0,3mL). H6n hop phan ting nay dugc khudy & 0°C trong moi trudng agon trong 20
phit, ti€p d6 & nhiét do trong phong trong 2 gid. Dung moi dugc béc hoi trong chan
khong va san phdm dugc tinh ché bing HPLC diéu ché& (CH,CN/H,O/TFA) dé tao ra
hop chat theo vi du 5 (5,6mg, 24%). Phan tich LCMS theo tinh todn cho C,,H,,F;N,0,
428,45, theo thir nghiém: [M+H] 429,3. 1H NMR (500MHz, CDCL,) & 0,98 (t, J =
7,42Hz, 3H), 1,41-1,56 (m, 2H), 1,73-1,84 (m, 2H), 2,41 (s, 3H), 3,56 (q, J = 18,15Hz,
2H), 3,92-4,03 (m, 2H), 6,94 (d, J = 8,25Hz, 3H), 7,29 (d, J = 8,25Hz, 2H), 7,37 (d, J =
8,80Hz, 2H), 7,45 (d, J = 7,70Hz, 2H).

Vidu 6. N-(4-metoxyphenyl)-2-oxo-4-p-tolyl-6-(4-(4,4,4-triflorobutoxy)phenyl)-6-
(trifloro-metyl)-1,2,5,6-tetrahydropyridin-3-carboxamit
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chat d6ng phan R
Hop chit trung gian 6A. Benzyl 3—(4-(metylamino)phenylamino)-3-oxopropanoat

. o)
O O /@’ “CHs

AN

e

Dung dich gom monobenzyl malonat (12,2g, 63,1mmol) va DMF (90ul) trong
CH,Cl, khan (100mL) & 0°C dugc bd sung dung dich oxalyl clorua 2M (35mL,
- 70mmol) trong CH,Cl,. Phan tng nay dugc khudy & 0°C trong 30 phiit, ti€p d6 & nhiét
do trong phong trong 2,5 gid. Dung moéi dugc loai bod trong chan khong dé tao ra axit
clorua da dugc diéu ch€ méi. N6 duoc hoa tan trong CH,Cl, khan (50mL) va duoc bs
sung ting giot dung dich gébm 4-metoxyanilin (7,76g, 63mmol) trong CH,Cl, khan
(50mL) & 0°C trudc khi bd sung pyridin (5,35mL, 66,2mmol). Phan tng nay dugc
- khudy & 0°C trong 0,5 gio, ti€p d6 & nhiét do trong phong qua dém. Phan dng duoc rira
béng nudc va dung dich nudc NaCl bdo hoa, dugc 1am kho trén MgSO, khan, dugc loc
va dugc co. Phan can dugc nghién thanh bot cing véi EtOAc/ CH,Cl, dé tao ra mé thit

- - nhét clia hop chdt trung gian 6A 13 chit rin mau nau nhat (6,95g). Dich néi trén bé mat

- dugc bdc hoi va phan can dugc tinh ch€ bang sic ky silicagel (dugc rira gidi bing
- EtOAc trong cdc hexan) d€ tao ra mé thit hai clia hgp chét trung gian 6A 13 chat rin
mau nau nhat (7,4g). Hiéu suat két hop 1a 14,4g (76%). Phan tich LCMS theo tinh to4dn
cho C,;H;sN,0; 298,34, theo thir nghiém: [M+H] 300,2.

Hop chét trung gian 6B. axit 3-(4-metoxyphenylamino)-3-oxopropanoic

o
HsC” \©\ O o
NJ\/lLOH
H

Dung dich gém hop chat trung gian 6A (14,4g, 4,8mmol) trong 10:1
EtOAc/MeOH (220mL) dugc b8 sung 10% Pd/C (250mg). Hén hop phan img nay duoc
khudy manh duéi moi trudong hydro (40psi) trong 2 gid. 10% Pd/C nita (250mg) duoc

\.
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bé sung va phéan tng dwoc khudy dudi 50psi hydro trong 1 gid nita. 10% Pd/C nita
(500mg) duoc bé sung va phan tng dugc khudy dudi 50psi hydro trong 1 gid nita. Phan
ting duogc loc qua dém Xelit® va phan dich loc dwoc co trong chan khong dé tao ra Hop
chét trung gian 6B (11,1g, 96%) 1a chat rdn mau tring nhd. Phan tich LCMS theo tinh
todn cho C,;H;;NO, 209,20, theo thir nghiém: [M+H] 210,1.

Hop chét trung gian 6C. N 1-(4-metox_yphenyl)—N3—(1,1,1-triﬂoro—4—0)(0-4-p—tolyl-2-(4—
(4,4 ,4-trifloro-butoxy)phenyl)-butan-2-yl)malonamit
CHs '

C

F3

ae
0 ) O/\/\CF3
0= ' CHs

Triphenylf»hosphin (8,42g, 32,1mmol) trong CH,Cl, khan (70mL) dugc bé sung
Hop chat trung gian 6B (2,24g, 10,7mmol) trong CH2C12 khan (30niL) ti€p d6 1a
tricloroaxetonitril (1,86g, 12,8mmol). Hon hgp nay dugc khufy & nhiét do trong phong
“trong 3 gid. Axit clorua di duoc diéu ché méi dugc bd sung vio dung dich gém hop
chét trung gian 2F (1,13g, 2,61mmol) trong CH,Cl, khan (20mL), ti€p d6 bd sung
pyridin (1,04mL, 1,02g, 12,85mmol). Phan ing nay dugc khudy & nhiét d6 trong phong
| trong moi trudng agon 7qua dém. Phan tng dugc 1am lanh xuéng 0°C va MeOH (40mL)
dugc bé sung vao. Phan tng nay dugc khudy & 0°C trong 10 phit, tiép d6 & nhiet do
trong phong trong 30 phiit. Dung moi dugc loai bo trong chan khong va sin phdm tho
duoc tinh ché bang sic ky silicagel (120g silicagel, duoc rira gidi bang EtOAc trong cic
hexan). San phdm va triphenylphosphin oxit dugc dong rira gidi. Cic phan doan chita ca
hai dugc gop lai va dugc boc hoi dén khan. Céc chét ran dugc nghién thanh bot cling véi
cac hexan/EtOAc dé loai bd phan 16n triphenylphosphin oxit. Sin phdm dugc tinh ché
mot 14n nita bang sic ky silicagel (40g silicagel, duoc rita giai bang EtOAc trong céc
hexan) dé tao ra Hop chit trung gian 6C (1,03g, 63%) 1a d4u mau nau. Phan tich LCMS
theo tinh todn cho C;;H;F¢N,Os5 624,57, theo thit nghiém: [M+H] 625,3.

Vidu 6

-86-



19650

Dung dich gém hgp chét trung gian 6C (1,03g, 1,65mmol) trong MeOH (10mL)
duoc bd sung piperidin (100uL, 1,01mmol). Phéan ing nay dugc khudy & 75°C trong 1
gi®. Dung moi dugc loai bd trong chan khong va sin phdm tho dugc tinh ché bang séic
ky silicagel (120g silicagel, dugc rira giai bang EtOAc trong céc hexan). Cic phan doan
hén hogp tir cot ddu tién duoc tinh ch€ mot 14n nita bang céch sic ky silicagel (40g
silicagel, dugc rira gidi bing EtOAc trong c4c hexan) dé tao ra hgp chét theo vi du 6
~ (546mg, 55%) 1a chat rdn mau trdng nho. Phan tich LCMS theo tinh todn cho
Cy,HysFN,O,: 606,56, theo thir nghiém: [M+H] 607,3. 1H NMR (500MHz, CD,0D) &
1,97-2,08 (m, 2H), 2,30 (s, 3H), 2,32-2,44 (m, 2H), 3,45-3,67 (m, 2H), 3,72 (s, 3H),
4,06 (t, J = 6,05Hz, 2H), 6,77 (d, J = 9,35Hz. 2H), 6,97 (d, J = 8,80Hz, 2H), 7,13-7,24
(m, 4H), 7,28 (d, J = 8,25Hz, 2H), 7,52 (d,»J = 8,80Hz, 2H). o

Vidu 6-1. (R)-N-(4-metoxyphenyl)-2-0xo-4-p-tolyl-6-(4-(4,4,4-triflorobutoxy)phenyl)-
6-(trifloro-metyl)-1,2,5,6-tetrahydropyridin-3-carboxamit ’

Hop chat theo chat déng phan RVi du 6-1 dugc di€u ché nho st dung phuong
phép tuong ty nhu Vi du 6 bang cich thay th€ hgp chat trung gian 2F bang hop chét
trung gian 2F, 1a chit dong phan 1.

Vi du 6-2. (S)-N-(4-metoxyphenyl)-2-oxo-4-p-tolyl-6-(4-(4,4,4-triflorobutoxy)phenyl)-
6-(trifloro-metyl)-1,2,5,6-tetrahydropyridin-3-carboxamit
CH,
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Hop chat theo vi du 6-2 dugc diéu ché nhd sir dung phuong phap twong ty nhu Vi
du 6 bang cich thay th€ hop chét trung gian 2F bang hop chét trung gian 2F, 1a chat
d6ng phan 2.

Vidu 7. 6-(4-(6-etoxypyridin-3-yl)phenyl)-2-oxo0-4-p-tolyl-6-(triflorometyl)-1,2,5,6-
- tetrahydropyridin-3-cacbonitril

CH,
CN
. AN
_/O_</_\ Q N0
N FLC H

Dung dich gébm hogp chét theo vi du 3 (20mg, 0,046mmol), axit 6-etoxypyridin-3-
“yl boronic (11mg, 0,07mmol) va tetrakis(triphenylphosphin) paladi(O) (5mg, 10mol%)
trong DMF (0,6mL) da suc Ar duoc b sung dung dich nuéc K,CO; 2N (46pL,
0,096mmol). Binh nay dugc déng kin va phan dng dugc dun néng lén 80°C trong 22
gid. Phan tng duoc 1am mat dén nhiét d6 trong phong va san phdm dugc tinh ché hai
14n bing HPLC diéu ché (14n luot 12 CH;CN/H,O/TFA va CH,;OH/H,O/TFA) dé tao ra
hop chat theo vi du 7 (10mg, 45%) 1a chat rin mau nau nhat. Phan tich LCMS theo tinh
todn cho C,;H,,F;N;0,: 477,48, theo thlr nghiém: [M+H] 478,3. 1H NMR (500MHz,
CD;0OD) 6 1,40 (t, J = 6,87Hz, 3H), 2,40 (s, 3H), 3,71-3,88 (m, 2H), 4,37 (q, J =
7,15Hz, 2H), 6,94 (d, J = 8,25Hz, 1H), 7,33 (d, J = 7,70Hz, 2H), 7,54 (d, J = 8,25Hz,
| 2H), 7,66-7,78 (m, 4H), 8,05 (dd, J = 8,80, 2,20Hz, 1H), 8,42 (d, J = 2,20Hz, 1H).

Vi du 8. (S)-3-(2H-tetrazol-5-yl)-4-p-tolyl-6-(4-(6,6,6-triflorohexyloxy)phenyl)-6-
(triflorometyl)-5,6-dihydropyridin-2(1H)-on

Hop chiét trung gian 8A. 4-(6,6,6-triflorohexyloxy)benzaldehyt
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O~
A

Huyén phu chita 4-hydroxybenzaldehyt (488mg, 4mmol) va 6-bromo-1,1,1-
"~ triflorohexan (657mg, 3mmol) trong MeCN (10mL) duoc bd sung K,CO; (829mg,
6,00mmol). H6én hgp thu duoc dugc hdi Iuu qua dém. Chat liéu khong tan dugc loc ra va
duoc rira bang MeCN. Phin dich loc di két hop dugc co6 dé cho chat rén mau tring.
Chat rdan mau tring ndy dugc phan bé trong hai 16p EtOAc va dung dich NaOH 1N. Lép
hitu co dugc tich ra, duoc rita bang dung dich NH,Cl bdo hoa, dugc 1am kho trén
MgS0,, duoc loc va dugc cd dé cho hgp cht trung gian 8A duéi dang chét 16ng trong.
Phan tich LCMS theo tinh todn cho C;3H;5sF;0,: 260,10, theo thit nghiém: [M+H] 261,0.

Hop chit trung gian 8B. 2,2,2-trifloro-1-(4-(6,6,6-triflorohexyloxy)phenyl)etanon

(@]
i O-< >_<
| J—/—/ o
FiC

Hop chit trung gian 8B duoc diéu ché nhd sir dung phuong phép twong tu nhu

- d6i v6i Hop chét trung gian 2C chi khic 12 hgp chét trung gian 2A dugc thay bang hop

~chat trung gian 8A. 'H NMR (500MHz, CDCl,) & 8,06-8,02 (m, 2H), 6,99-6,97 (m,
1H), 4,08 (t, J = 6,2Hz, 2H), 2,19-2,06 (m, 2H), 1,92-1,82 (m, 2H), 1,71-1,55 (m, 4 H).

- Hop chét trung gian 8C. (S,E)-2-metyl-N-(2,2,2-trifloro-1-(4-(6,6,6-
triflorohexyloxy)phenyl)etyliden)propan-2-sulfinamit

S

1 I/

) S\N
_/_/J -

FiC

Dung dich gébm hgp chét trung gian 8B (717mg, 2,184mmol) va (S)-2-
metylpropan-2-sulfinamit (529mg, 4,37mmol) trong THF (10mL) duoc bd sung
tetraetoxytitan (1993mg, 8,74mmol) trong THF (20mL). Hén hgp thu dugc duoc héi
Iuu trong 5 gio. TLC (20% EtOAc trong hexan) cho thay keton ban d4u da dugc tiéu thu
hoan toan. Dung méi dugc béc hoi dé cho ddu mau vang. Diu mau vang ndy duoc hoa
tan trong EtOAc va sau d6 duoc rira bang NaHCO,; bdo hoa (25mL) va mét vgng 16n
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két tha mau tring ma tao ra duoc loai bd bang cich loc qua dém Xelit®. Chat két tha

mau trang duoc rita bang EtOAc. Dung dich EtOAc di két hop duge rira mot 1an nita

béng NaHCO, bio hoa, dugc 1am khé (MgSO4) va dugc co. San phdm tho dugc tinh ché

.~ bang sic ky silicagel (40g silicagel, dugc rira gidi bing EtOAc trong c4c hexan) dé cho
- hgp chét trung gian 8C (620mg, 66%).

Hop chat trung gian 8D. (S)-2-metyl-N-((S)-1,1,1-trifloro-4-ox0-4-p-tolyl-2-(4-(6,6,6-
triflorohexyloxy)phenyl)butan-2-yl)propan-2-sulfinamit

Dung dich gém 1-(p-tolyl)etanon (609mg, 4,31mmol) trong THF (10mL) dugc
lam lanh xuéng -78°C va dung dich nay duoc bé sung lithi bis(trimetylsilyl)amit
(4,'3 1mL, 4,31mmol). Hén hop thu dugc dugc khudy & -78°C trong 20 phiit va sau dé
Hop chét trung giain 8C (620mg, 1,437mmol) trong THF (3mL) dwoc b8 sung ting giot
vao. H6n hgp thu dugc duge khuay & -78°C trong 1,5 gid va sau dé6 & 0°C trong 1,5 gid.

- .- Phan tng dugc dimg bing NH,Cl va duoc c6. San phdm tho duge tinh ché bing sic ky

silicagel (80g silicagel, dugc rira gidi bang EtOAc trong c4c hexan) dé cho hop chat
trung gian 8D (482mg, 59%) du6i dang chét dong phan khong d6i quang rira gidi cham
trén ct silicagel. Phan tich LCMS theo tinh todn cho C,;H3;F{NO;S: 565,21, theo thit
nghiém: [M+H] 566,0.

Hop chat trung gian 8E. (S)-3-amino-4,4,4-trifloro-1-p-tolyl-3-(4-(6,6,6-
triflorohexyloxy)phenyl)butan-1-on
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Dung dich gébm hop chat trung gian 8D (482mg, 0,852mmol) trong MeOH
(4mL) dugc b6 sung dung dich HCl 4M (1mL, 4,00mmol) trong dioxan. Hén hop thu
dugc dugc khudy & nhiét do trong phong trong 2 gid va sau dé duge co. Phan can dugc
hdp thu trong EtOAc, dugc rira bang NaHCO; bo hda va nudc mudi, dugc 1am kho
(MgS0,), duge loc va duge co dé cho hop chét trung gian (386mg, 58%) & dang diu
khong mau, né dugc sir dung cho phan ting sau d6 ma khong cén tinh ché ti€p. Phan
tich LCMS theo tinh toan cho C,;H,;F,NO,: 461,18, theo thit nghiém: [M+H] 461,9.

Vidu 8

Dung dich gdm hgp chat trung gian 8E (140mg, 0,303mmol) va axit 2-(2H-
tetrazol-5-yl)axetic (117mg, 0,910mmol) trong THF (3mL) & 0°C dwoc b6 sung DCC
(188mg, 0,910mmol). Hén hop thu dugc dugc khudy qua dem. Dung moi dugc bbc hoi
va hén hgp tho nay dugc hdp thu trong EtOAc. Dung dich hitu co nay duoc rira bang
NaHCO; bido hoa, HCl 1IN va nudc mudi, duge 1am kho (MgSO,), duoc loc va duoc co
dé cho ddu mau nau. Ddu nay dugc hoa tan trong EtOH (3mL) va dugc bd sung
piperidin (300pL, 3,03mmol). H3n hop thu dugc duoc khudy & 80°C qua dém. Hén hop
phan tng nay duoc pha lodng bang MeOH va dugc tinh ch€ bang HPLC diéu ché&
(MeCN/H,0O/TFA) dé tao ra hop chat theo vi du 8 (86mg, 51%) dudi dang chét liéu ran.
Phan tich LCMS theo tinh todn cho CysH,sFgNsO, 553,19, theo thir nghiém: [M+H]
‘554,0. 'H NMR (500MHz, CDCl,) & 7,46 (d, J = 8,8Hz, 2H), 7,19 (d, J = 8,0Hz, 3H),
7,02-6,93 (m, 4H), 3,99 (t, J = 6,3Hz, 2H), 3,68-3,56 (m, 2H), 2,39 (s, 3H), 2,19-2,07
'('m, 2H), 1,89-1,79 (m, 2H), 1,71-1,63 (m, 2H), 1,62-1,53 (m, 2H).

Vidu 9. 3-(2-etyl-2H-tetrazol-5-yl)-4-p-tolyl-6-(4-(4,4 4-triflorobutoxy)phenyl)-6-
(triflorometyl)-5,6-dihydropyridin-2(1H)-on

Hop chét theo vi du 2 (30mg, 0,057mmol) trong CH,Cl, khan (0,6mL) dugc b
sung iodoetan (9mg, 0,057mmol)b va trietylamin (24pL, 0,17mmol). Phan @ng duoc gia

nhiét dén 120°C trong 10 phit dudi céc di€u kién vi s6ng. Dung moéi duoc bdc hoi trong
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chan khong va phan can dugc tinh ché bing HPLC diéu ché (CH,CN/H,O/TFA) dé tao
ra hop chét theo vi du 9 (2,3mg, 7%) 12 chét rin mau nau nhat. Phan tich LCMS theo
* tinh todn cho C,H,sFN:;O, 553,50, theo thit nghiém: [M+H] 554,3. 1H NMR
(500MHz, CDCl,) & 1,51 (t, J = 7,42Hz, 2H), 1,98-2,13 (m, 2H), 2,21-2,39 (m, 5H),

- 3,51 (d,J =17,60Hz, 1H), 3,72 (d, J = 17,60Hz, 1H), 4,04 (t, J = 6,05Hz, 2H), 4,56 (q,

J =1,52Hz, 2 H) 6,87 (d, J = 8,25Hz, 2H), 6,95 (d, J = 8,80Hz, 2H), 7,02 (d, J =
8,25Hz, 2H), 7,46 (d, J = 8,80Hz, 2H), 7,93 (s, 1H).

Vi du 10. 4-p-toly1—6—(4-(4,4,4-triﬂorobutoxy)phenyl)-6-(triﬂorometyl)—3—(5-
(triflorometyl)-1,3,4-oxadiazol-2-y1)-5 ,6-dihydropyridin-2(1H)-on

Ho‘p chét theo vi du 2 (29mg, 0,055mmol) trong CH2C12 khan (0,3mL) dugc bés. -
sung timg giot dung dich gém trifloroaxetic anhydrit (23,2mg, 0,11mmol) trong CH,Cl,
~ khan (O,2mL). Hén hop nay duqé khudy & nhiét do trong phong trong -4 gié va sau dé
dugce co. Phan can duge tinh ché bang HPLC diéu ché d€ tao ra hop chat theo vi du 10
(19mg, 58%) 1a chét ran mau tring. Phan tich LCMS theo tinh todn cho CysH,oFoN;05:
593,44, theo thit nghiéem: [M+H] 594,2. 1H NMR (500MHz, CD;OD) & 1,97-2,11 (m,
2H), 2,31 (s, 3H), 2,34-2,44 (m, 2H), 3,64-3,88 (m, 2H), 4,08 (t, J = 6,05Hz, 2H), 6,98
(d, J = 8,25Hz, 2H), 7,03 (d, J = 8,80Hz, 2H), 7,16 (d, J = 8,25Hz, 2H), 7,57 (d, J =
8,80Hz, 2H). ' T

Vidu 11. 6-metyl-2-0x0-4-p-tolyl-6-(4-(4,4,4-triflorobutoxy)phenyl)-N-(4-
(triflorometoxy)-phenyl)-1,2,5,6-tetrahydropyridin-3-carboxamit
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Hop chit trung gian 11A. 1-bromo-4-(4,4,4-triflorobutoxy)benzen

B
F3C/\/\O/©/ |

Dung dich gbm 4-bromphenol (2,2g, 12,7mmol) va 4-bromo-1,1,1-triflorobutan
(2,4g, 12,7mmol) trong DMF khan (15mL) dugc bé sung K,CO; (3,5g, 25,4mmol).
Hén hop nay dugc khuély & nhiét d¢ trong phdong qua dém. Hén hgp nay dugc pha lodng
bang EtOAc (120mL) va céc chét rin dugc loai bd bing cdch loc. Phén dich loc dugc
rira bing nu6c va dung dich nuéc NaCl bao hoa, dugc 1am kho trén MgSO4 khan, dugc
loc va dugc co. Phan can dugc tinh ché bang sic ky silicagel (40g silicagel, duoc rira
 gi4i bing EtOAc trong céc hexan) dé tao ra Hop chét trung gian 11A (3,05g, 85%) &

~ dang dau khéng mau.

Hop chét trung gian 11B. (E)-Etyl 3-(4-(4,4,4-triflorobutoxy)phenyl)but-2-enoat
' (0]
0\

. CHs
F.¢” "0
Hop chat trung gian 11A (2,81g, 9,93mmol), (E)-etyl but-2-enoat (1,25g,
10,9mmol), paladi(II) axetat (0,11g, 0,5mmol), tetraetylamoni clorua (1,65g, 9,9mmol),
N-xyclohexyl-N-metylxyclohexanamin (2,91g, 14,9mmol) va dimetylaxetamit (30mL)
dugc dé trong 1o nho da sdy kho trong 10 va d4 suc agon trong 5 phiit. Lo dugc déng
kin va phan tng dugc dun néng 1én 110°C trong 6 gid. Phan ing dugc 1am mat dén
nhiét do trong phong, dugc pha loang bing EtOAc (75mL), dugc rira bing nuéc va
dung dich nudc NaCl bao hoa, duge 1am kho trén MgSO, khan, duge loc va dugc co.
Phén can dugc tinh ché béng sic ky silicagel rira gidi bang EtOAc trong c4c hexan dé
tao ra Hop chét trung gian 11B (1,81g, 49%) & dang d4u khong mau. Phan tich LCMS

theo tinh todn cho C,¢H,,F;0; 316,32, theo thit nghiém: [M+H] 317,2.
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Hop chét trung gian 11C. (E)-N-metoxy-N-metyl-3-(4-(4,4,4-
triflorobutoxy)phenyl)but-2-enamit
o)
| N “CH3

]
CH3

F.¢” "0

Dung dich gém hgp chét trung gian 11B (2,67g, 8,44mmol) va N,O-
~ dimetylhydroxylamin hydroclorua (1,65g, 16,9mmol) trong THF khan (35mL) dugc
lam lanh xu6ng -61°C (CHCl,/bang kho) dudi moi trudng Ar. Dung dich ndy duoc bd
sung cham dung dich isopropylmagie clorua 0,5M (16,9mL, 33,8mmol) trong THF qua
~ bom tiém. Phan ting nay dugc khudy & -61°C trong 1,5 gid, duoc 1am 4m dén -20°C
(dung dich nuéc NaCl bao hoa/dd) va dugce khudy trong 40 phiit, ti€p d6 dugc 1am am
dén 0°C va dugc khudy trong 20 phiit. Hn hop phan ing ndy duoc rét vao 10mL dung
dich NH,Cl bao hoa va 12mL nudc, va sau d6 duge chiét bang EtOAc. Lép hitu co dugc
rira bang dung dich nuée NaCl bao hda, duge 1am kho trén MgSO4 khan, duoc loc va
- dugc c6. Phan can duqé tinh ché bing sic ky silicagel rira giai bang EtOAc trong cac
hexan dé tao ra Hop chét trung gian 11C (1,62g, 58%) dudi dang d4u mau nau sing.
Phan tich LCMS theo tinh todn cho C,¢H,,F;NO;: 331,33, theo thir nghiém: [M+H]
332,2.

Hop chat trung gian 11D. (E)-1-p-Tolyl-3-(4-(4,4,4-triflorobutoxy)phenyl)but-2-en-1-

on

‘ CH,

¢
0”N"cr,

‘Dung dich gébm hgp chat trung gian 11C (1,62g, 4,89mmol) trong THF khan
(25mL) & -78°C duoc bd sung timg giot dung dich p-tolylmagie bromua 0,5M trong ete
(25mL, 12,5mmol). Phan Gng nay dugc khudy & -78°C trong 40 phiit, tiép d6 1am am tir
tir 1én nhiét do trong phong. Hén hop phan tng nay dugc rét vao hén hgp 1:1 clia dung
dich nuéc NH,CI bio hda va nudc (60mL). Hén hgp nay dugc chiét bang EtOAc. Lép
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hitu co dugc rira bang dung dich nuéc NaCl bao hoa, duge lam kho trén MgSO,, dugc
loc va duogc co. Phan cin dugc tinh ché béng séc ky silicagel (duoc rita giai bang EtOAc
trong céc hexan) dé tao ra Hop chit trung gian 11D (1,34g, 76%) 1a chét rin mau nau
nhat. Phan tich LCMS theo tinh todn cho C,;H,,F;0,: 362,39, theo thit nghiém: [M+H]
363,2. 1H NMR (500MHz, CDCl,;) § 2,01-2,11 (m, 2H), 2,29-2,37 (m, 2H), 2,42 (s,
3H), 2,58 (s, 3H), 4,07 (t, J = 6,05Hz, 2H), 6,92 (d, J = 8,80Hz, 2H), 7,14 (s, 1H), 7,23-
7,34 (m, J = 8,25Hz, 2H), 7,55 (d, J = 8,80Hz, 2H), 7,90 (d, J = 8,25Hz, 2H).

Hop chét trung gian 11E. 3-amino-1-p-tolyl-3-(4-(4,4,4-triflorobutoxy)phenyl)butan-1-
on

O H;C NH,

Amoniac dugc suc vao dung dich cia hgp chat trung gian 11D (1,34mg,
0,64mmol) trong EtOH (20mL) va DMSO (12mL) trong 10 phiit & 0°C. Phan Gng nay -
- dugc khudy & nhiét do trong phong qua dém trong binh 4p luc kin. HPLC phén tich cho
- thdy phan tmg mdi chi tién trién khoz’ing 10%. Hén hop nay duge 1am lanh dén -15-°C,
ti€p d6 amoniac dugc suc qua trong 7 phit, Binh nay dugc déng kin va phan tng dugc
khudy & nhiét do trong phong qua dém. HPLC phan tich cho thdy phan tng hoan tat
khodng 25-30%. Hén hgp nay dugc pha lodang bang EtOAc (75mL), dugc rita bang
nudc va dung dich nude NaCl bao hoa, dugc 1am kho trén MgSO4 khan, duge loc va
duogc co trong chan khong. Phin can duoc tinh ché bang sic ky silicagel dé tao ra Hop
chit trung gian11E (281mg, 20%) du6i dang ddu mau nau sing. Phan tich LCMS theo
tinh to4n cho C,,H,,F;NO,: 379,42, theo thlr nghiém: [M+H] 380,3.

Hop chat trung gian 11F. Axit 3-o0xo-3-(4-(triflorometoxy)phenylamino)propanoic

o

FaC / \©\ O O
NMOH
H

Bang cdch dp dung 14n lugt cdc phuong phdp cho céc hgp chit trung gian 6A va
- 6B, 4-triflorometoxyanilin (2,3g, 13mmol) dugc chuyén héa thanh Hop chét trung gian
11F (2,82, 11mmol), né dugc phan lap duéi dang chat rin mau tring. Phan tich LCMS
 theo tinh todn cho C,(HgF;NO,: 263,17, theo thir nghiém: [M+H] 264,1.

-95-



19650

Hop chat trung gian 11G. N'-(4-Oxo-4-p-tolyl-2-(4-(4,4,4-
triflorobutoxy)phenyl)butan-2-y1)-N>-(4-(triflorometoxy)-phenyl)malonamit

CH,;

o
b
o 0" " CF,
o CFs
O

Dung dich gom hgp chét trung gian 11F (41,6mg, 0,158mmol) trong CH,Cl,

H3

khan (0,6mL) dugc bd sung PPh, (124mg, 0,474mmol), ti€p d6 bd sung ting giot
tricloroaxetonitril (27,4mg, 0,19mmol). Phan ing nay dugc khudy & nhiét do trong .
phong trong 3 gid. Axit clorua di dugc diéu ché€ méi nay duge bd sung dung dich cha
hop chét trung gian 11E (20mg, 0,053mmol) trong CH,Cl, khan (0,3mL) ti€p d6 1a
pyridin (19puL, 0,237mmol). Hén hgp nay duoc khudy & nhiét do trong phong qua dém.
Dung moi dugc loai bo trong chan khong. Sin phdm dugc tinh ché bing HPLC diéu ché
(MeOH/H,0O/TFA) dé tao ra Hop chét trung gian 11G (11mg, 33%) 1a chit rin mau
nau. Phan tich LCMS theo tinh todn cho C;H;(F¢N,O5: 624,57, theo thir nghiém:
[M-+H] 625,4. '

Vidu 11

Dung dich cia hgp chat trung gian 11G (11mg, 0,018mmol) trong MeOH
(0,8mL) duoc bd sung piperidin (15pL). Phan tng nay dwoc khudy & 75°C trong 1,5
gid. San phdm dugc phan lap bing HPLC diéu ch& (CH,CN/H,O/TFA) dé tao ra
hop chét theo vi du 11 (5,2mg, 44%) 12 chét rdn mau nau. Phan tich LCMS theo tinh
todn cho C;;HFeN,0,: 606,56, theo thir nghiém: [M+H] 607,4. 1H NMR (500MHz,
CD;0D) 6 1,68 (s, 3H), 1,95-2,07 (m, 2H), 2,27 (s, 3H), 2,30-2,41 (m, 2H), 3,11-3,26
(m, 2H), 4,03 (t, J = 6,05Hz, 2H), 6,91 (d, J = 8,80Hz, 2H), 7,08-7,18 (m, 4H), 7,22 (d,
J =8,25Hz, 2H), 7,38 (d, J = 8,80Hz, 2H), 7,45 (d, J = 8,80Hz, 2H).

Vidu 12. 3-(2H-tetrazol-5-yl)-4-p-tolyl-6-(triflorometyl)-6-(1-(5,5,5-trifloropentyl)-
1H—pyrazol-4—yl)—5,6-dihydropyridin—2(lH)-on
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CH3
N—NH
I N

XY N

, - Dung dich c6 khudy cta 4-iodo-1H-pyrazol (337mg, 1,737mmol) trong DMF
.- (10mL) dugc bd sung natri hydrua (104mg, 2,61mmol). Sau 30 phdit, 5-bromo-1,1,1-
triflopentan (427mg, 2,085mmol) dugc bd sung vao. Phan ting nay dugc khudy & nhiét
_ d9 trong phong trong 2 gio. Hén hop 3:1 cia hexan:ete va nuéc dugc bd sung vao. Lép
hitu co dugce rira bang H,0, dugc 1am kho trén MgSOy, duge loc va dugc co trong chan
- khong. San phdm tho duoc tinh ché bang sic ky silicagel (24 g silicagel, dugc rita giai
“bang 0-60% EtOAc trong cdc hexan) dé tao ra sin phdm dwgc mong mudn (460mg,
83%) 1a ddu trong. Phan tich LCMS theo tinh todn cho CgH;(F;IN,: 318,0, theo thi
nghiém: [M+H] 319,0. 'H NMR (400MHz, CDCl,) & 7,49 (s, 1H), 7,40 (s, 1H), 4,12 (t,
J =6,9Hz, 2H), 2,00-2,15 (m, 2H), 1,85-1,96 (m, 2H), 1,47-1,61 (m, 2H).

Hop chét trung gian 12B. 2,2,2-trifloro-1-(1-(5,5,5-trifloropentyl)-1H-pyrazol-4-
o

|

N~ CF

Dung dich c6 khudy cua hgp chat trung gian 12A (460mg, 1,446mmol) trong

tetrahydrofuran (5mL) & 0°C dwoc b sung nhanh isopropylmagie clorua (0,795mL,
1,591mmol). Sau 30 phiit, 0,25 duong luong b sung ctia iPrMgCl dugc b sung va sau

yletanon

F3C/\/\/

d6 30 phiit, hén hop nay dugc 1am lanh xudng -78°C. 2,2,2-trifloro-1-(piperidin-1-
yletanon (288mg, 1,591mmol) dugc bé sung nhanh vao va phan tng dugc 1am 4m dén
nhiét d6 trong phong va dugc khudy trong 3 gio. Phén tmg dugc dimg bing dung dich
nuéc NH,Cl bao hoa va dugc pha loang bang EtOAc. Lép hitu co dugc rira bang dung
dich nu6c NH,Cl bao hoa, dugc 1am kho trén MgSO,, dugc loc va dugce cd trong chan
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khong. San phdm tho dugc tinh ché bing sic ky silicagel (40g silicagel, dugc rira giai
bing 0-100% EtOAc trong cic hexan) dé tao ra sin phdm dugc mong mudn (265mg,
64%) 1a dau trong. '"H NMR (500MHz, CDCl,) 6 8,08 (s, 2H), 4,22 (t, J = 7,0Hz, 2H),
2,07-2,20 (m, 2H), 1,98-2,05 (m, 2H), 1,55-1,65 (m, 2H).

Vidu 12

Vi du 12 dugc diéu ché nho st dung phuong phép twong ty nhu & Vi du 2 bing
céch thay thé€ hgp chét trung gian 2C bang hgp chét trung gian 12B. Phan tich LCMS
theo tinh todn cho C,,H,FN,O: 513,2, theo thir nghiém: [M+H] 514,3. 'H NMR
(500MHz, CDCl,) 6 7,75 (s, 1H), 7,63 (s, 1H), 7,54-7,59 (m, 1H), 7,06 (d, J = 8,0Hz,
2H), 6,88 (d, J = 8,0Hz, 2H), 4,16 (t, J = 7,0Hz, 2H), 3,58 (d, J = 18,2Hz, 1H), 3,39 (d,
J =17,9Hz, 1H), 2,28 (s, 3H), 2,02-2,17 (m, 2H), 1,93 (quin, J = 7,4Hz, 2H), 1,46-1,55
(m, 2H). '

'Vidu 13. 3-nitro-4-p-tolyl-6-(4-(4,4,4-triflorobutoxy)phenyl)-6-(triflorometyl)-5,6-
dihydropyridin-2(1H)-on

CHs

C

A

o~ o
-_/J F3C H
FsC .

NO,

Hop chat trung gian 13A.  2-nitro-N-(1,1,1-trifloro-4-oxo0-4-p-tolyl-2-(4-(4,4,4-
triflorobutoxy)phenyl)butan-2-yl)-axetamit

CHj

O=S 0" N"cF,
O3N
Dung dich cua hop chét trung gian 2F (130mg, 0,3mmol) trong THF khan (1mL)
60°C dugc b sung timg giot DCC (204mg, 0,99mmol), tiép d6 1 dung dich chia axit 2-

nitroaxetic (104mg, 0,99mmol) trong THF khan (d,SmL). Phan ting nay dugc khudy &
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0°C trong 1 gi0, sau d6 & nhiét do trong phong qua dém. Phan tng dugc gia nhiét dén
70°C trong 4 gi®d. Phan tng dugc 1am mat dén nhiét d6 trong phong va dugc pha loang
bang EtOAc (3mL). Cic chét rin dugc loc ra va phan dich loc duoc c6 trong chan
khong. Phan can dugc tinh ché bang sic ky silicagel (dugce rira giai bang EtOAc trong
cc hexan) dé tao ra Hop chét trung gian 13A (129mg, 83%) 13 diu mau nau. Phan tich
LCMS theo tinh todn cho C,;H,,F,N,05 520,42, theo thir nghiém: [M+H] 521,1.

Vidu 13

Dung dich gém hop chét trung gian 13A (126mg, 0,24mmol) trong MeOH
(2mL) dugc bd sung piperidin (35uL). Hén hop phén tng nay duoc gia nhiét & 75°C
- trong 1,5 gi®. San phdm dugc tich bing HPLC diéu ché (MeOH/H,O/TFA) dé tao ra
‘hop chat theo.vi du 13 (21mg, 17%) 1a chat rin mau tring nho. Phan tich LCMS theo
tinh todn cho C,;H,F;N,0,: 502,41, theo thir nghiém: [M+H] 503,1. 1H NMR
(500MHz, CD;0D) & 1,98-2,08 (m, 2H), 2,28-2,45 (m, 5H), 3,38 (d, J = 17,60Hz, 1H),
3,76 (d, J = 17,60Hz, 1H), 4,08 (t, J = 6,05Hz, 2H), 7,02 (d, J = 8,80Hz, 2H), 7,12-7,19
(m, 2H), 7,22-7,30 (m, 2H), 7,53 (d, J = 8,80Hz, 2H).

Vidu 14. 8-(4-metoxyphenyl)-6-ox0-4-(4-(4,4,4-triflorobutoxy)phenyl)-4-(trifloro-
metyl)-5-azaspiro[2.5]thdng 10-7-en-7-cacbonitril

Hop chét trung gian 14A. Metyl 3-oxo-3-(4-(4,4,4-triflorobutoxy)phenyl)propanoat
O O

O’C Hy

F
FHF/\/\O
Dung dich gém metyl 3-(4-hydroxyphenyl)-3-oxopropanoat (7,8g, 40,2mmol) va
4,4 4-triflorobutan-1-ol (5,15g, 40,2mmol) trong CH,Cl, (201mL) & 0°C duoc bd sung
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triphenylphosphin (12,6g, 48,2mmol). H6n hgp nay dugc khudy trong vai phit, va sau
d6 DIAD (9,37mL, 48,2mmol) dugc b sung vao. Phan ting nay dwoc khudy & 0°C trong
30 phuit, ti€p d6 dugc 1am 4m dén nhiét do trong phong va dugc khudy trong 3 ngay.
Hén hgp phan ting dugc nap truc ti€p vao cot 300g silicagel va dugc rira gidi bang
EtOAc trong céc hexan. Cic phan doan chita san phdm dugc két hop va duge co dé tao
ra Hop chit trung gian 14A (9,9g, 80%) & dang chat rin khong mau. 1H NMR
(500MHz, CDCl,) & 2,03-2,13 (m, 2H), 2,26-2,39 (m, 2H), 3,75 (s, 3H), 3,96 (s, 2H),
4,09 (t,J = 6,05Hz, 2H), 6,92-6,96 (m, 2H), 7,86-7,97 (m, 2H).

Hgp chat trung gian 14B. Metyl 1-(4-(4,4,4-
triflorobutoxy)benzoyl)xyclopropancarboxylat

’ ‘ : O O

O/CHa
:
FY\/\O

F

Dung dich gébm hop chét trung gian 14A (6,0g, 19,7mmol) trong DMF (197mL)
duoc bé sung K,CO; (8,18g, 59,2mmol), tiép dé 1a 1,2-dibromoetan (2,6mL, 30mmol).
Hén hop phan ing nay dugc khudy & nhiét do trong phong trong 2 ngay. Phan ng duoc
khir vé thé tich trong chan khong, ti€p dé duoc pha loing bing EtOAc, duoc rira bing
dung dich 1:1 cta dung dich nuéc NaCl bio hoa va nuéc, duge 1am kho trén MgSO,
khan, dugc loc va dugc co. San phim dugc téch bang cach sic ky silicagel (220g -
silicagel, dugc rira gidi bing EtOAc trong cdc hexan) dé€ tao ra Hop chat trung gian 14B
(4,2g, 61%) & dang dau khong mau. 1H NMR (500MHz, CDCL,) & 1,45-1,49 (m, 2H),
1,56-1,61 (m, 2H), 2,03-2,14 (m, 2H), 2,26-2,39 (m, 2H), 3,60 (s, 3H), 4,09 (t,J =
6,05Hz, 2H), 6,90-6,94 (m, 2H), 7,86-7,93 (m, 2H).

Hop chit trung gian 14C. Metyl 1-((benzylimino)(4-(4,4,4-
triflorobutoxy)phenyl)metyl)xyclopropan carboxylat

IN (o]
o ~No” CHs
F
T 7o |
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Dung dich goém hgp chét trung gian 14B (4,2g, 13mmol) va benzylamin (5,5mL,
50mmol) trong dietyl ete (63mL) & 0°C dugc b6 sung dung dich TiCl, 1,0M trong
- CH,(Cl, (7,6mL, 7,5mmol). Phan ing nay dugc khudy & 0°C trong vai phuit, ti€p d6 dugc
1am &m dén nhiét d¢ trong phong va dugc khudy trong 16 giv. Xelit® dugc b sung vao

“phén tng va céc chat rin dugc loai bd bing cich loc qua dém Xelit®. Phan dich loc
du?qc c6 va dugc tinh ch€ bang sic ky silicagel (120g silicagel, dugc rita gidi bing
"EtOAc trong cic hexan) dé tao ra Hgp chat trung gian 14C (4,6g, 83%) & dang d4u |
khong mau. 1H NMR (500MHz, CDCl,) 6 7,82 (d, J = 8,8Hz, 2H), 7,42-7,38 (m, 2H),
7,34 (t, J = 7,7Hz, 2H), 7,27-7,24 (m, 1H), 6,87 (d, J = 8,8Hz, 2H), 4,90 (s, 2H), 4,04
(t, J = 6,0Hz, 2H), 3,69 (s, 3H), 2,39-2,26 (m, 2H), 2,11-2,02 (m, 2H), 1,78-1,72 (m,
2H), 1,11 (d, J = 3,3Hz, 2H). '

Hop chit trung gian 14D. Metyl 1-(1-(benzylamino)-2,2,2-trifloro-1-(4-(4,4,4-
triflorobutoxy)phenyl)etyl)-xyclopropan carboxylat

. Dung dich gébm hgp chdt trung gian 14C (4,6g, 11mmol) trong axetonitril
(22mL) va DMF (2,6mL, 33mmol) & 0oC dugc bd sung neat TFA (1,1mL, 13,7mmol)
ti€p d6 1a kali hydro florua (0,64g, 8,2mmol). Phan tng nay dugc khudy trong khoang 5
phit, ti€p d6 trimetyl(triflorometyl)silan (2,4mL, 16,4mmol) dugc bd sung va phan tng
dugc 1am 4m dén nhiét do trong phong va dugc khudy trong 16 gid. Dung dich nudc
NaHCO3 bdo hoa duge bd sung vao phan ting va hén hop niy dugc chiét bing EtOAc.
Céc phén chiét hitu co da két hop dugc rita bang dung dich nuéc NaCl bao hoa, dugc
1am kho trén Na,SO,, dugc loc va dugc co. Phan can duogc tinh ché bing séc ky silicagel
(220g silicagel, dugc rira giai bing EtOAc trong cdc hexan) dé tao ra Hop chit trung
gian 14D (1,8, 31%) du6i dang du. Phan tich LCMS theo tinh todn cho C,,H,sFNO,
489,45, theo thit nghiém: [M+H] 490,1.
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Hop chét trung gian 14E. Axit 1-(1-(benzylamino)-2,2,2-trifloro-1-(4-(4,4,4-
triflorobutoxy)phenyl)etyl)-xyclopropan carboxylic

HN CF,0

FWOM "

i

Dung dich ctia hgp chét trung gian 14D (558mg, 1,140mmol) trong pyridin
| (5,7mL) dugc bd sung lithi iodua (1,53g, 11,4mmol). Phan tng duoc gia nhiét d& hdi
luu qua dém. Phan ng dugc 1am mat dén nhiét do trong phong va duogc pha loang bang -
nuée va EtOAc. L6p nuée duge axit héa bang HCI 1N va céc 16p duoc tach. Lép hitu co
dugc rira bang dung dich nudc NaCl bdo hoa, duge 1am kho trén MgSO,, duoc loc va
dugc co dé tao ra Hop chét trung gian 14E (506mg, 84%), n6é dugc st dung trong budc
ti€p theo ma khong can tinh ché ti€p. Phan tich LCMS theo tinh todn cho C,;H,;F,NO;:
475,42, theo thit nghiém: [M+H] 476,2.

Hop chét trung gian 14F. 5-Benzyl-6-(4-(4,4,4-triflorobutoxy)phenyl)-6-(triflorometyl)-

5-azaspiro[2.3]-hexan-4-on

A
| Fé_/_/o c;:l\/@

Dung dich géom hop chit trung gian 14E (506mg, 1,1mmol) trong CH,CI,
(11mL) dugc bd sung oxalyl clorua (0,12mL, 2,2mmol) tiép d6 1a vai giot DMF. Phan
g nay dugc khudy & nhiét do trong phong trong 16 git. Dung moi duoc loai bo trong

chan khong va phén can dugc tinh ché bang sic ky silicagel (24¢ silicagel, duoc rira giai
bang EtOAc trong cdc hexan) dé tao ra Hop chit trung gian 14F (389mg, 72%) 1a dau
mau vang. Phan tich LCMS theo tinh todn cho C,;H,,F{NO, 457,41, theo thir nghiém:
[M+H] 458,2.

Hop chat trung gian 14G. (1-(1—(bénzylamino)—2,2,2—triﬂoro-1—(4-(4,4,4-
triflorobutoxy)phenyl)etyl)-xyclopropyl)-(4-metoxyphenyl)metanon
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HN CFs0

| EWOO,CHa

F
Phoi magie (130mg, 5,4mmol) dugc tao huyén phu trong THF khan (13mL). 4-

bromanisol (1g, 670pL, 5,4mmol) duoc bd sung, ti€p d6 12 vai giot 1,2-dibromoetan.

Hén hop phan tng nay dugc khudy & nhiét do trong phong trong 1,5 gi¥, sau d6 phan
16n magie d3 dugc hoa tan. Phan ing dugc 1am d&m dén 50°C trong 30 phit, ti€p dé

dugc 1am mat dén nhiét do trong phong. Nong do cudi cla chat phan tng Grignard 1a

0,4M cho thdy su chuyén héa hoan toan. Dung dich lanh (-40°C) caa hop chét trung
gian 14F (200mg, 0,44mmol) trong THF (4,4mL) dugc bd sung chét phéan ing Grignard

da diéu ché mdéi. Phan ing dugc 1am dm tir -40°C dén nhiét do trong phong, ti€p d6

dugc dun néng dé héi luu qua dém. Phan dng dugc 1am mét dén nhiét do trong phong

va dugc dimg bang dung dich nuéc NH,Cl bao hoa. Céc 16p duge tach va 16p nude dugc

chiét bing EtOAc. Cic phin chiét hitu co da két hop dugc rita bang dung dich nuée

NaCl bdo hoa, duoc 1am kho trén MgSO,, duge loc va dugc co. San phdm dugc téch

bing c4ch st dung HPLC diéu ch& (MeOH/H,O/TFA). C4c phan doan chia san phim

duoc két hop va duoc khir vé thé tich trong chan khong. Dung dich nuée thu duge duge

~ kiém héa bing dung dich nuéc NaHCO; bdo hoa va dugc chiét bang EtOAc. Cic phin

chiét hitu co d3 két hop dugce rira bang dung dich nue NaCl bao hoa, duge lam kho trén

Na,S0,, dugc loc va dugc co dé tao ra Hop chét trung gian 14G (6,1mg, 2,5%). Phan

tich LCMS theo tinh todn cho C;)H,gFsNO;: 565,55, theo thir nghiém: [M+H] 566,3.

Hop chét trung gian 14H. (1-(1-amino-2,2,2-trifloro-1-(4-(4,4,4-
triflorobutoxy)phenyl)etyl)xyclopropyl)(4-metoxy-phenyl)metanon
~ H,N CF,

0]
/\
F. ~CHs;
~ Dung dich cta hop chét trung gian 14G (6mg, 10,6pmol) trong MeOH (1mL)
~ chita 4,4% axit formic duoc bd sung 10% paladi trén cacbon (2mg, 2pumol). Phan tng
ndy dugc khuéy & nhiét do trong phdng qua dém. Phan ting duoc loc qua Xelit®. Phan
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dich loc dugc kiém héa biang dung dich nu6c NaHCO, bio hoa, va sau d6 dugc béc hoi
dé loai bd MeOH. Phan cin trong nudc duge pha loang bang dung dich nudc NaCl bdo
- hoa va dugc chiét bang EtOAc. Cic phan chiét hitu co da két hgp dugc rira bang dung
dich nuéc NaCl bao hoa, duge 1am kho trén Na,SO,, dugc loc va duoc co dé tao ra Hop
chat trung gian 14H (4mg, 71%) & dang tinh thé mau nau. Phan tich LCMS theo tinh
toan cho C,;H,;FNO;: 475,42, theo thir nghiém: [M+H] 476,2.

Hop chit trung gian 141. 2-xyano-N-(2,2,2-trifloro-1-(1-(4-
metoxybenzoyl)xyclopropyl)-1-(4-(4,4,4-triflorobutoxy)-phenyl)etyl)axetamit

CN
{
o
_ HN /CF3!<?
TEQ
- ) |
;W o 7z ¥z O/CHs
F

Dung dich cua axit 2-xyanoaxetic (320mg, 3,8mmol) trong CH,Cl, (9,1mL)
duge bé sung oxalyl clorua (523mg, 360uL, 4,immol) tiép d6 1a vai giot DMF. Phéan
u‘ng niy duqcv khudy & nhiét do trong phong trong 1 gid. Noéng d9 cudi cta 2-
xyanoaxetyl clorua 12 0,4M cho thdy su chuyén héa hoan toan. Dung dich gém hop chat
trﬁng gian 14H (4mg,» 8,4umol) va pyridin (2,0pL, 0,025mmol) trong CH,Cl, (100ul) &
0°C dugc bé sung dung dich 2-xyanoaxetyl clorua 0,4M di diéu ch€ méi trong CH,Cl,
(0,032mL, 0,013mmol). Phan tdng dugc 1lam &m dén nhiét d6 trong phong va duoc
khudy trong 16 gid. Phan tng dugc dimg bing mot giot MeOH, dugc pha lodng bing
EtOAc v durgc rita bing 1:1 dung "dich nuéc NaCl bdo hoa va nuéc, dugc 1am kho trén
MgSO,, dugc loc va dugc co dé tao ra Hop chét trung gian 141 (7mg, 153%), n6 dugc st
dung trong budc tiép theo ma khong cén tinh ché ti€p. Phan tich LCMS theo tinh todn
cho C,H,,FeN,O,: 542,47, theo thlr nghiém: [M+H] 543,3.

Vidu 14

Dung dich clia hgp chat trung gian 141 (7mg, 0,013mmol) trong EtOH (2mL)
duoc b sung 25% khoi lwong natri metoxit (0,015mL, 0,065mmol). Phan ting nay duoc
khu#y & nhiét do trong phong trong 1,5 gid. Phan ting duoc axit héa bing vai giot dung
dich'nuéc HCl 1IN va sau d6 dugc co. San phdm dugc tich bing HPLC diéu ché&
(MeOH/H,OTFA). Phan doan chifa sin phdm dugc khir vé thé tich trong chan khong,

dugc kiém héa bangdung dich nu6c NaHCO, bdo hoa va duge chiét bang EtOAc. Cic
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phan chiét hitu co di két hop duoc rira bing dung dich nuéc NaCl bdo hda, dugc 1am
kho trén MgSO,, dugc loc va duge co dé tao ra hop chit theo vi du 14 (2,9mg, 42%).
Phan tich LCMS theo tinh todn cho C,sH,,F¢N,O5: 524,46, theo thit nghiém: [M+H]
525,2. IH NMR (500MHz, CD;0D) & 0,65 (t, J = 8,80Hz, 2H), 1,18-1,25 (m, 2H),
'1,99-2,08 (m, 2H), 2,31-2,43 (m, 2H), 3,85 (s, 3H), 4,09 (t, J = 6,05Hz, 2H), 7,03 (d, J
= 8,80Hz, 2H), 7,06 (br. s., 2H), 7,23 (br. s., 2H), 7,58 (d, J = 9,35Hz, 2H).

Cac vi du 15-1 va vi du 15-2. 3-floro-4-(4-metoxyphenyl)-2-ox0-6-(4-(4,4,4-
triflorobutoxy)phenyl)-6-(triflorometyl)-1,2,3,6-tetrahydropyridin-3-cacbonitril

H,C.
30

E
o \@ N ”" “f~cN
F3cf - FsC H ©
Dung dich cta hop chét theo vi du 77 (70mg, 0,140mmol) trong DMF (1,4mL)
“dugc bd sung NapCO3 (30mg, 0,28mmol) ti€p d6 1a 1-floro-4-hydroxy-1,4-
diazoniabixyclo[2.2.2]octan-bis-(tetrafloborat) (196mg, 0,28mmol). Phan ng dugc gia
nhiét d&n 80°C qua dém. Phan ing dugc 1am mat dén nhiét d6 trong phong va duoc pha
loang bing EtOAc va nudc. C4c 16p duoc tich va 16p nuée dugc chiét bing EtOAc. Cic
16p hitu co da két hgp dugc rira bang dung dich nuée NaCl bao hoa, dugc 1am kho trén
MgSO,, dugc lc}c.vé dugc cd trong chan khong. Phe‘in can dugc tinh ché bing HPLC
diéu ch€ (MeOH/H,0OTFA) dé tao ra sin phdm (44mg, 61%) 1a hdon hop clia hai déng
phan khong d6i quang. Hai dong phan khong d6i quang duge phan tich bang phuong
phdp SFC b4t déi xing diéu ché B dé tao ra hop chit theo vi du 15-1 (14,6mg, 20%) va
hop chat theo vi du 15-2 (17,2mg, 23%). Dit liéu vi du 15-1: Phan tich LCMS theo tinh
todn cho C,,H,oF,N,0,: 516,41, theo thir nghiém: [M+H] 517,2. IH NMR (500MHz,
CD30D) 6 2,00-2,08 (m, 2H), 2,32-2,44 (m, 2H), 3,85 (s, 3H), 4,10 (t, J = 6,05Hz, 2H),
6,92 (d, J = 1,10Hz, 1H), 7,02 (d, J = 8,80Hz, 2H), 7,07 (d, J = 9,35Hz, 2H), 7,50 (d, J
= 8,25Hz, 2H), 7,57 (d, J = 8,80Hz, 2H). Phuong phdp HPLC bat d6i ximg phan tich B:
'RT = 3,23 phiit, do tinh khiét quang hoc d6i quang: 99%. Dit liéu vi du 15-2: Phan tich
LCMS theo tinh todn cho CyH,,F,N,0,: 516,41, theo thir nghiem: [M+H] 517,2. 1H
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NMR (500MHz, CD;0D) 6 2,00-2,08 (m, 2H), 2,32-2,44 (m, 2H), 3,85 (s, 3H), 4,10 (t,
J = 6,05Hz, 2H), 6,92 (d, J = 1,10Hz, 1H), 7,02 (d, J = 8,80Hz, 2H), 7,07 (d, J =
9,35Hz, 2H), 7,50 (d, J = 8,25Hz, 2H), 7,57 (d, J = 8,80Hz, 2H). Phuong phiap HPLC
bét d6i xing phan tich B: RT = 4,84 phiit, o tinh khiét quang hoc d6i quang: 99%.

Cac vi du 15-3 va vi du 15-4. 3-floro-4-(4-metoxyphenyl)-2-ox0-6-(4-(4,4,4-
triﬂorobutoxy)phenyl)-6-(triﬂorometyl)—1,2,3,6—tetrahydropyridin-3;cacbonitril
HaC.

o)

Ap dung phuong phép dugc mo ta cho cic vi du 15-1 va vi du 15-2 d€ tao ra hop
chat theo vi du 15-3 (4,6mg, 43%) va hgp chit theo vi du 15-4 (4,6mg, 43%) tir chat
- d6ng phan R ctia Vi du 65 (10mg, 0,02mmbl). Dit liéu vi du 15-3: Phan tich LCMS
theo tinh to4n cho C,H;oF;N,05: 516,41, theo thir nghiém: [M+H] 517,1. 1H NMR
(500MHz, CD;0D) 6 2,00-2,08 (m, 2H), 2,31-2,44 (m, 2H), 3,85 (s, 3 H) 4,10 (t, J =
6,05Hz, 2H), 6,92 (d, J = 1,65Hz, 1H), 7,02 (d, J = 8,80Hz, 2H), 7,07 (d, J = 8,80Hz,
2H), 7,50 (d, J = 8,25Hz, 2H), 7,57 (d, J = 8,80Hz, 2H). Phwong phap HPLC bit d6i
xtng phan tich B: RT = 5,13 phiit, d6 tinh khi€t quang hoc d6i ciuang: 99%. Dit liéu vi
du 15-4: Phan tich LCMS theo tinh todn cho C,,H,(F;N,0;: 516,41, theo thit nghiém:
[M+H] 517,1. 1H NMR (500MHz, CD;0D) & 1,99-2,07 (m, 2H), 2,30-2,43 (m, 2H),
3,84 (s, 3 H) 4,09 (t,J = 6,05Hz, 2H), 6,78 (s, 1H), 7,02 (d, J = 8,80Hz, 2H), 7,05 (d, J
=9,35Hz, 2H), 7,54 (dd, J = 8,25, 4,95Hz, 4 H). Phuong phidp HPLC bét d6i xiing phan
tich B: RT = 5,13 phuit, d6 tinh khiét quang hoc d6i quang: 99%.

Vidu 16-1 va vi du 16-2. N-(4-metoxyphenyl)-2-oxo0-4-p-tolyl-6-(4-(4,4,4-
triflorobutoxy)phenyl)-6-(triflorometyl)piperidin-3-carboxamit '
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Dung dich ctia Vi du 6-2 (90mg, 0,15mol) trong MeOH (2mL) dugc bd sung

10% paladi trén cacbon (5mg). Hén hop nay dugc khudy dudi hydro (50psi) qua dém.
Paladi trén cacbon b8 sung (5mg) dugc bé sung va phan tng dugc khudy duéi hydro
(50psi) trong 1 gi® nita. Chét xic tic dugc loai bd bing cich loc qua dém Xelit® va
dung dich ndy dugc co trong chan khong. Cdc san phdm duoc tdich mot phan bing
HPLC diéu ch& (CH;CN/H,O/TFA). C4c phan doan chifa hai san phdm duoc két hop va
dugc tach bang phuong phap HPLC bat d6i xting D dé tao ra hgp chat theo vi du 16-1 va
- hogp chit theo vi du 16-2. Dt liéu Vi du 16-1: Phan tich LCMS theo tinh todn cho
C3,H30FgN,O,: 608,57, theo thir nghiém: [M+H] 609,2. 1H NMR (400MHz, CD,0D) &

1,97-2,14 (m, 2H), 2,25 (s, 3H), 2,32-2,46 (m, 2H), 2,54-2,69 (m, 2H), 3,17 (td, J =

11,82, 3,85Hz, 1H), 3,60 (d, J = 11,54Hz, 1H), 3,71 (s, 3H), 4,10 (t, J = 6,05Hz, 2H),

6,76 (d, J = 8,79Hz, 2H), 6,99-7,12 (m, 6 H), 7,13-7,23 (m, 2H), 7,55 (d, J = 8,79Hz,

-2H). Phuong phap HPLC bat d6i xiing phan tich D RT = 6,75 phiit, do tinh khiét quang
hoc d6i quang: 99%. Dit liéu vi du 16-2: Phan tich LCMS theo tinh to4dn cho

G, H;FgN,O,: 608,57, theo thit nghiém: [M+H] 609,2. 1H NMR (400MHz, CD._30D)V5

7,52 (d, J = 8,8Hz, 2H), 7,25-7,20 (m, 2H), 7,19-7,15 (fn, 2H), 7,14-7,10 (m, 2H), 7,02— _

6,97 (m, 2H), 6,81-6,75 (m, 2H), 4,07 (t, J = 6,0Hz, 2H), 3,94-3,84 (m, IH), 3,73 (s,

3H), 3,60 (d, J = 12,1Hz, 1H), 2,90 (dd, J = 14,8, 3,3Hz, 1H), 2,45-2,32 (m, 2H), 2,31

(dd, 1H, chong 14p véi pic & 8 2,27), 2,27 (s, 3H), 2,08-1,98 (m, 2H). Phuong phép

HPLC b4t d6i xting diéu ché D: RT = 10,9 phit, do tinh khiét quang hoc d6i quang:

99%.

Cic hop chit theo c4c vi du 17-101 duoc biéu hién bing Cong thitc (Ila), trir khi
dugc Iuu § cu thé trong bang ndy, c6 thé dugc tao ra bdi ngudi cé hiéu biét trung binh
trong Iinh vuc k§ thuat ndy bang céch 4p dung thich hgp cic phuong phép dugec mo ta
cho céc vi du 1-16. R11 dén R15 13 hydro, trir khi dugc Iuu ¥ cu thé trong bang nay.
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Vi du 102. N°-(4-metoxyphenyl)-2-metyl-6-0x0-4-p-tolyl-N*-(4,4 ,4-triflobutyl)-
1,2,3,6-tetrahydropyridin-2,5-dicarboxamit

CH,3 '
Me
Seg
= N
2 H
N° 7O :
NH H
F3C/\/_

Hop chét trung gian 102A. (E)-Etyl 2-metyl-4-ox0-4-p-tolylbut-2-enoat

(o)
= O~
o)

Dung dich gébm hgp chat trung gian 2D (3,02g, 7,65mmol) va etyl 2-
oxopropanoat (0,74g, 6,37mmol) trong THF (12mL) trong lo chiéu vi séng SmL
dugc 1ap cing v6i may khudy tir duoc gia nhiét & 150°C dudi c4c diéu kién vi séng
trong 20 phidt. Dung moi duoc loai bd trong chan khong va phin cin duogc tinh ché
bang sic ky silicagel (80g silicagel, duoc rira gidi bing EtOAc trong cdc hexan)
dé tao ra sén phdm dugc mong mudn (1,067g, 72%) 1a ddu mau vang. Phan tich
LCMS theo tinh todn cho C,,H;s0;: 232,11, theo thlr nghiém: [M+H] 233,1. 'H
NMR (500MHz, CDCl,) & ppm 7,87 (d, J = 8,25Hz, 2H), 7,69 (q, J = 1,56Hz,
1H), 7,28 (d,J = 7,98Hz, 2H), 4,30 (q, J = 7,15Hz, 2H), 2,42 (s, 3H), 2,16 (d, J =
1,38Hz, 3H), 1,36 (t, J = 7,02Hz, 3H).

Hop chat trung gian 102B. Etyl 2-amino-2-metyl-4-oxo0-4-p-tolylbutanoat
0
o~

H,N

0]
Dung dich ctia hgp chét trung gian 102A (1,067g, 4,59mmol) trong DMSO
(20mL) trong moi trudng agon dugc bd sung NH,OH (18,04mL, 271mmol) va
hén hgp phan ing dugc khudy & nhiét do trong phong qua dém. Hén hop phén

ing nay dugc pha loang bang EtOAc (75mL) va rira 14n luot bang nuéc (40mL) va
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nuéc mudi (20mL). Pha hitu co dugce 1am kho trén MgSO4 va duge co6 trong chan
khong dé tao ra ddu mau vang. Dau nay dugc tinh ché bing séc ky silicagel (120g
silicagel) dé tao ra sian phdm dugc mong muén (0,632g, 55%) 1a dau trong. Phan
tich LCMS theo tinh to4n cho C;;H;,NO;: 249,14, theo thir nghiém: [M+H] 250,1.
'H NMR (500MHz, CDCl,) & 7,83 (d, J = 8,25Hz, 2H), 7,24 (d, J = 7,98Hz, 2H),
4,14 (dd, J = 7,15, 2,75Hz, 2H), 3,65 (d, J = 17,61Hz, 1H), 3,20 (d, J = 17,61Hz,
1H), 2,40 (s, 3H), 2,18-2,27 (m, 2H), 1,39 (s, 3H), 1,19 (t,J = 7,01Hz, 3H).

Hop chit trung gian 102C. Etyl 2-(3-(4-metoxyphenylamino)-3-
- oxopropanamido)-2-metyl-4-oxo-4-p-tolylbutanoat
MeO

e

0 NH

O
O\ NH
o
(0]

Dung dich ctia hgp chat trung gian 6B (0,388g, 1,855mmol) trong DCM
(10mL) trong méi trudng agon dugc bd sung 1—cloro-N,N,2-trimety1prop-IQen-l-
amin (0,293g, 2,192mmol) va hén hgp phan tng dugc khudy & nhiét do trong
phong trong 20 phit. Dung dich clia hop chét trung gian 102B (0,4204g,
1,686mmol) trong DCM (1,000mL) tiép d6 1a pyridin (0,409mL, 5,06mmol) dugc
bd sung vao va hén hop phén ng ndy dugc khudy & nhiét do trong phong trong
2,5 gid. Hén hop phan tng nay dwoc ¢ dé tao ra ddu sim mau ma né dugc hoa
tan trong EtOAc (15mL) va dugc rira bing nuéc (SmL). Pha hitu co duge 1am kho
trén MgSO,, duoc loc, va duge co. Phan cin dugc tinh ché bang sic ky silicagel
(80g silicagel) d€ tao ra san phdm dugc mong mudn (0,650g, 88%) la ddu mau da.
cam. Phan tich LCMS theo tinh todn cho C,;H,sN,Oq: 440,19, theo thir nghiém:
[M+H] 441,2. '"H NMR (500MHz, CDCl,) § 7,83 (d, J = 8,25Hz, 2H), 7,24 (d, J
= 7,98Hz, 2H), 4,14 (dd, J = 7,15, 2,75Hz, 2H), 3,65 (d, J = 17,61Hz, 1H), 3,20

-127-



19650

(d, J = 17,61Hz, 1H), 2,40 (s, 3H), 2,18-2,27 (m, 2H), 1,39 (s, 3H), 1,19 (t, J =
7,01Hz, 3H). ’

Hop chat trung gian 102D. Axit 5-(4-metoxyphenylcarbamoyl)-2-metyl-6-0x0-4-
p-tolyl-1,2,3,6-tetrahydropyridin-2-carboxylic '

CHs

OM

} e
N N
Q H
o /N ©

Dung dich ctia hop chat trung gian 102C (0,033g, 0,075mmol) trong THF
(8mL) va nuéc (1,600mL) dugc bd sung lithi hydroxit monohydrat (3,77mg,
0,090mmol) va hén hop phan ing dugc khudy & nhiét do trong phong trong 1 gid. -
Hén hop phan ting ndy dugc axit héa bing AcOH (5 giot) va duoc pha lodng bing
EtOAc (10mL) va au6e (3mL). Cdc pha dugc tich va pha nuéc duoc chiét bang
EtOAc (IOmL). Céc pha hitu co dugc két hop va duge 1am kho trén MgSO,, duoc
loc, va dugc c6 trong chan khong dé tao ra san phdm dugc mong mudn (0,0213g,
72%) 1a chat ran mau trng. Phan tick LCMS theo tinh todn cho Cp,H,,N,0s:
394,15, theo thir nghiém: [M+H] 395.0.

 Vidu 102 |

Dung dich ctia hop chit trung gian 102D (0,0213g, 0,054mmol) trong
DCM (2mL) trong moéi trudng agon dugc bd sung EDC (0,014g, 0,076mmol),
HOBT (9,92mg, 0,065mmol), 4,4,4-triflorobutan-1-amin (8,24mg,» 0,065mmol),
va DIEA (0,019mL, 0,108mmol). H8n hop phén ting nay dugc khudy & nhiét do
trong phong trong 3 ngay. Hon hgp phan tng nay dugc pha lodng bing EtOAc
(5mL) va dung dich nay dugc rira bing nuéc (2mL) va niréc mudbi (2mL). Pha
hitu co duge 1am kho trén MgSO,, duge loc, va duge co trong chan khong dé tao
ra chdt liéu ran mau da cam ma né dugc tinh ch€ bing HPLC diéu ché
(ACN/H,0O/TFA) @ cho sin phdm dugc mong muén (4,6mg, 15%) 13 chét rén
mau vang nhat. Phan tich LCMS theo tinh todn cho C,sH,sF;N;0,: 503,2, theo thir
nghiém: [M+H] 504,1. '"H NMR (500MHz, CDCl,) § 8,46 (br. s., 1H), 7,61 (br. s., -
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- 1H), 7,24-7,32 (m, 4H), 7,16 (d, J = 7,83Hz, 2H), 6,79 (d, J = 8,84Hz, 2H), 3,75
(s, 3H), 3,56 (d, J = 17,18Hz, 1H), 3,22-3,37 (m, 2H), 3,14 (br. s., 1H), 2,73 (d, J
= 17,18Hz, 1H), 2,34 (s, 3H), 2,00-2,15 (m, 2H), 1,70-1,80 (m, 2H), 1,54 (s, 3H).

Vidu 103. N-(4-xyanophenyl)-5,5-difloro-2-oxo-4-p-tolyl-6-(4-(4,4,4-
triflorobutoxy)phenyl)-6-(triflorometyl)-1,2,5,6-tetrahydropyridin-3-carboxamit

Ho‘p chét trung gian 103A. Metyl 2,2-diﬂord-3-oko-3-(4-(4,4,4-

B "triﬂorobutoxy)phenyl)propanoat

0] (0]
A - FF

Dung dich gom hgp chat trung gian 14A (3g, 9,86mmol) va selectFluor
(10,48g, 29,6mmol) trohg axetonitril (10mL) dugc bd sung metanolic
tetrabutylamoni hydroxit 1M (19,72mL, 19,72mmol). Hén hgp phan g nay -
duogc gia nhiét dén 82°C trong 10 phiit dudi cdc diéu kién vi séng. H6n hgp phan
tng nay dugc pha lodng bang hén hgp 1:1 cia ACN va MeOH va loc rita bing
“hén hgp 1:1 cha ACN trong MeOH (50mL). Phan dich loc dugc béc hoi dén khan
va san phdm tho dugc tinh ch€ bang sic ky silicagel (80g silicagel, rita gidi bing
* EtOAc trong cc hexan) dé tao ra sin phdm dugc mong muén (2,3.4g, 69%) 1a
‘ khong mau d4u, trong. 'H NMR (500MHz, CDCl,) 4 8,08 (d, J = 9,08Hz, 2H),
6,98 (d, J = 9,08Hz, 2H), 4,13 (t, J = 6,05Hz, 2H), 3,93 (s, 3H), 2,27-2,39 (m,
2H), 2,07-2,15 (m, 2H).

Ho‘p chat trung gian 103B. 2, 2-difloro-1- (plpendm-l -yl)-3- (4 (4,4,4-
| triflorobutoxy)phenyl)propan-1,3- dlon
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' o O
oL
F F
,F3C/v\0. | _

Piperidin (175puL, 1,763mmol) duoc bd sung cham vao Hop chit trung gian
103A (500mg, 1,470mmol) & nhiét do trong phong. Phan dng nay dugc khudy &
nhiét do trong phong trong 3 gi¢. Hon hop phan Ung nay duqc pha loang bing
CH,Cl,, dugc nap vao cot 12g SiO, va dugc rira gidi bang EtOAc trong c4c hexan. -
Cic phan doan chita sdn phdm duoc két hop va dugc boc hoi dén khan dé tao ra
san phdm (520mg, 81%) 13 ddu trong. Phan tich LCMS theo tinh todn cho
C,sH,FsNOy: 393,14, theo thir nghiem: [M+H] 394,2. 'H NMR (500MHz,
CDClLy) 6 8,10 (d, J = 9,1Hz, 2H), 6,98-6,91 (m, 2H), 4,10 (t, J = 5,9Hz, 2H),
3,61-3,56 (m, 2H), 3,54-3,50 (m, 2H), 2,39-2,26 (m, 2H), 2,14-2,05 (m, 2H),
1,69-1,61 (m, 2H), 1,60-1,51 (m, 4 H).

Hop chat trung gian 103C. N-(2,2-difloro-3-oxo-3-(piperidin-1-yl)-1-(4-(4,4,4-
triflorobutoxy)phenyl)propyliden)-2-metylpropan-2-sulfinamit

Y

_S
Y "‘IN 0
FF
F. "0 _

Dung dich géom hop chét trung gian 103B (1,97g, 5,0lmmol) va 2-
metylpropan-2-sulfinamit (1,821g, 15,02mmol) trong THF khan (25,04mL) dudc
bd sung Ti(OEt), (5,19mL, 25,04mmol). Phén tng dugc gia nhiét & nhiét do héi
Iru qua dém. Phan ing duoc 1am maét dén nhiét do trong phong, dugc rét vao nude
mudi, dugc pha lodng bing EtOAc, va dugc khudy trong 30 phit. Titan oxit dugc
- loai bd bing cich loc qua mit xelit®. Céc 16p dich loc dugc tich va 16p hitu co
dugc rira bang nuéc mudi, duge 1am kho trén Na,SO,, duoc loc, va dugc co. Phin
can dugc tinh ché bang sic ky silicagel (80g silicagel, dugc rira gidi bing EtOAc -
trong_céc hexan dé tao ra san phdm dugc inong muén (1,62g, 59%) 12 ddu mau
vang. 'H NMR (500MHz, CDCl,) -6 7,56 (d, J = 8,80Hz, 2H), 6,95 (d, J =
9,08Hz, 2H), 4,07 (t,J = 6,05Hz, 2H),‘ 3,62-3,69 (m, 1H), 3,52-3,58 (m, 1H), 3,39
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(t, J = 5,09Hz, 2H), 2,26-2,37 (m, 2H), 2,05-2,11 (m, 2H), 1,53-1,70 (m, 7 H),
1,25 (s, 9 H).

Hop chit trung gian 103D. 2-metyl-N-(1,1,1,3,3-pentafloro-4-oxo-4-(piperidin-1-
yD)-2-(4-(4,4 4—triﬂorobutoxy)phenyl)butan-2-y1)propan—2—su1fmamit

O—S
F3G NH 0

O
3 M

Dung dich ctia TBAT (3,43g, 6,36mmol) trong DMF (5,89mL) duoc bd
sung dung dich gébm hop chat trung gian 103C (1,17g, 2,356mmol) trong THF
(5,89mL). ‘Dung dich nay dugc 1am lanh xuéng 0°C, va sau d6 dung dich TMSCF,
2M (3,53mL, 7,07mmol) trong THF dugc bd sung timg giot vdo. Phin tng nay
dugc khudly & 0°C trong 1 gio, va sau d6 dugc dimg bing nudc muébi (20mL) &
0°C. Hon hgp nay dugc 1am &m dén nhiét do trong phong va dugc pha loang béng
nuée va EtOAc. Céc 16p duge tach. Lép nuéc duge rita bing EtOAc. C4c 16p hitu

co da két hgp dugc rira bang nuéc mudi, duge 1am kho trén Na,SO,, duoc loc va .

dugce c6. Phan cén duge tinh ché bang sic ky silicagel (80g silicagel, dugc rira giai
bing EtOAc trong cdc hexan) dé cho sdn phdm dwgc mong mudn (773mg, 58%)
12 g6m mau ving. Phan tich LCMS theo tinh todn cho C,3HyFeN,0,S: 566,18,
" theo thit nghiem: [M+H] 567,1. 'H NMR (500MHz, CD,0D) & 7,69 (d, J =

- 8,53Hz, 2H), 6,91 (d, J = 9,08Hz, 2H), 4,03 (t, J = 5,91Hz, 2H), 3,50-3,62 (m, -
2H), 3,34-3,45 (m, 2H), 2,23-2,35 (m, 2H), 1,98-2,07 (m, 2H), 1,48-1,69 (m, 6
H), 1,26 (s, 9 H).

Hop chit trung gian 103E. N-Benzyl-2-metyl-N-(1,1,1,3,3-pentafloro-4-oxo-4-
(piperidin-1-yl)-2-(4-(4,4 4—triﬂorobutoxy)phenyl)butan-2—y1)propan-2-su1finamit

, o_sl
FsG N o

MW )
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Dung dich clia hgp chat trung gian 103D (461mg, 0,814mmol) trong DMF
khan (0,5mL) dugc b3 sung vio huyén phii chita NaH (65mg, 1,627mmol) (60%
trong dau khoang) & 0°C. Sau khi khudy trong 5 phiit, BnBr (0,484mL, 4,07mmol)
dugc bd sung vao. Hén hgp phan tng nay dugc 1am &m dén nhiét do trong phong
va dugc khudy trong 1 gid. Hén hgp phan ing niy dugc pha lodng bing EtOAc,
dugc rira bang nudc muéi, dugc 1am kho trén Na,SO,, duoc loc va dugc c6. Phan
can dugc tinh ché bang sic ky silicagel (4g silicagel, duoc rira giai bing EtOAc
trong c4c hexan) dé€ tao ra sn phdm duoc mong muén (260mg, 44%) 12 gobm mau
vang. 'H NMR (500MHz, CDCL,) § 7,75 (d, J = 8,5Hz, 2H), 7,33-7,27 (m, 3H),
7,14 (dd, J = 7,3, 2,1Hz, 2H), 6,80 (d, J = 9,1Hz, 2H), 4,46-4,38 (m, 2H), 4,00-
3,95 (ni, 2H), 3,72 (br. s., 1H), 3,51 (br. s., 1H), 3,35-3,10 (m, 2H), 2,37-2,25 (m,.
2H), 2,09-1,99 (m, 2H), 1,70-1,39 (m, 6 H), 1,34-1,29 (m, 9 H).

Hop chit trung gian 103F. 2-metyl-N-(1,1,1,3,3-pentafloro-4-oxo0-4-p-tolyl-2-(4-
(4,4,4-triflorobutoxy)phenyl)butan-2-yl)propan-2-sulfinamit

v

0=g
FsC NHO

Phoi Mg dugc tao huyén phu trong dung dich nuéc HCl 0,1N trong vai
- phit, dugc rira bang nuéc, MeOH va duoc 1am kho trong chan khong. Binh cdu da

“dugc lam kho bang ngon Iira duge 1dp cling véi thanh khudy dwoc nap phoi Mg

-(0,243g, 10mmol), THF khan (4,4mL) va 4-bromotoluen (1,71g, 10mmol) trong
THF khan (4,4mL) ti€p d6 1a vai giot 1,2-dibromoetan. Phan tng bat ddu trong vai
phiit va hon hop nay trd nén 4&m. Néng do gan ding clia chit phén ing Grignard 12
IM. Hén hgp nay dugc pha loang bing 10mL THF khan dé tao ra dung dich trong
cta p-tolylmagie bromua (khoang 0,5M). Dung dich ctia hgp chat trung gian 103E
(260mg, 0,396mmol) trong THF (3959uL) & 0°C dugc bd sung p-tolylmagie
bromua da dugc diéu ché méi (3959uL, 1,980mmol). Phan ing duoc 1am 4m dén

nhiét do trong phong, dugc c6 cdon mot phan hai thé tich ban ddu, va dugc khusdy

trong 3 gi®. Phan Wng dugc lam lanh xudng 0°C, dugc dimg bing dung dich nuéc
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NH,CI b3o hoa, va sau d6 dugc pha lodng bang EtOAc. Céc 16p duoc tich va 16p
hitu co dugc rira bang nuéc mudi, duge 1am kho trén MgSO,, duoc loc va duge co.
Phén can dugc tinh ché bang sic ky silicagel (24 g silicagel, dugc rita gidi bang
- EtOAc trong cc hexan) dé cho sdn phdm dugc mong mudn (60mg, 24%) 1a gom
‘mﬁu vang. 'H NMR (500MHz, CDCl;) § 7,73 (d, J = 8,0Hz, 2H), 7,55 d, J =
8,5Hz, 2H), 7,19 (d, J = 8,0Hz, 2H), 6,83 (d, J = 8,8Hz, 2H), 4,19 (s, 1H), 4,01
(br. s., 2H) 2,40 (s, DH) 2,31 (dd, J = 16,2, 10,2Hz, 2H), 2,10-1,99 (m, 2H), 1,25
(s, 9H).

- Hop chat trung gian 103G. 3-amino-2,2,4,4,4-pentafloro-1-p-tolyl-3-(4-(4,4,4-
triflorobutoxy)phenyl)butan-1-on, HCI

F3C. NHO

B srace

Dung dich cta hop chét trung gian 103F (30mg, 0,052mmol) trong MeOH
(0,5mL) duoc bé sung dung dich HCI 4,0M (0,026mL, 0,105mmol) trong dioxan.
Phén ng nay dugc khudy & nhiét d¢ trong phong trong 1 gid. Phén ting dugc co
va san pham tho dugc st dung trong budc ti€p theo ma khong can tinh ché tiép.
Phan tich LCMS theo tinh todn cho G, HJFgNO,: 469,13, theo thlr nghiém:
[M-+H] 470,1.

Hcrp chat trung gian 103H. Etyl 5,5-difloro-2-o0x0-4-p-tolyl-6-(4-(4,4,4-
triflorobutoxy)phenyl)-6-(triflorometyl)-1,2,5,6-tetrahydropyridin-3-carboxylat

Hop chét trung gian 103G (268mg, 0,530mmol) dugc hoa tan trong MeOH
va sau d6 cho di qua nhiya NaHCO; (500mg; 0,9mmol). Dung dich nay dugc co dé
tao ra bazo trr do (230mg). Bazo tir do nay dugc hoa tan trong hoén hop 9:1 cia
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CH,Cl,/pyridin (3mL) dwoc bd sung etyl 3-cloro-3-oxopropanoat (160mg,
-1,060mmol). Hén hgp thu dugc dugc khudy & nhiét do trong phong trong 24 gid
va sau d6 dugc co. Phin can dugc hdp thu bang EtOH (ImL) va dwoc xir 1y bing
piperidin (20pL). Hén hop thu dugc duge khudy & 65°C trong 24 gid va sau d6
- dugc co. Phan can duoc tinh ché bing HPLC diéu ché€ (MeOH/H,O/TFA) dé tao
ra san phdm dwoc mong muén (100mg, 33%) & dang bot. Phan tich LCMS theo
tinh todn cho C,sH,;FsNO,: 565,15, theo thir nghiém: [M+H] 566,1.

Hop chét trung gian 1031. Axit 5,5-difloro-2-oxo0-4-p-tolyl-6-(4-(4,4,4-
triflorobutoxy)phenyl)-6-(triflorometyl)-1,2,5,6-tetrahydropyridin-3-carboxylic

 Dung dich cua hop chat trung gian 103H (100mg, 0,177mmol) trong
MeOH (2mL) duge bé sung LiOH 2M (0,4mL., 0,800mmol). Hén hop thu duoc
dugc khudy & 100°C trong 15 phit. LC-MS cho thdy san phdm 1a thanh phan cha
yéu cung véi vi lugng SM va 14% metyl este tuong tng. LiOH 2 M (100pL) ti€p
d6 dugc bd sung va phan ing dwoc khudy & 100°C trong 15 phiit nita. Hén hop
phan ng nay dugc co, duge axit héa bang HCI 1IN, va dugc chiét bing EtOAc.
Lép hitu co duge rita b:?uig nuéc mudi, dugc 1am kho trén MgSO,, duoc loc va
dugc c6 dé tao ra san phdm duge mbng muén (75mg, 78%) duéi dang chit lieu
ran. Phan tich LCMS theo tinh todn cho C,,H;)F;NO,: 537,12, theo thir nghiém:
[M+H] 537.,9.

Vidu 103

Dung dich ctia hop chét trung gian 1031 (20mg, 0,037mmol) trong MeCN
(ImL) dugc bd sung 3H—[1,2,3]t1ia2016[4,5—b]pyridin-3—ol (7,60mg, 0,056mmol),
4-aminobenzonitril (6,59mg, 0,056mmol), va EDC (10,70mg, 0,056mmol). Hén
~ hop thu dugc duge khudy & nhiét do trong phong qua dém. Hon hgp phéan ing nay
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duoc pha lodng bing MeCN va dugc tinh ché bing HPLC di€u ché
(MeCN/H,O/TFA) dé tao ra san phdm dugc mong muén (11mg, 46%) dudi dang
chat liéu rin. Phan tich LCMS theo tinh todn cho C;H,;FgN;05: 637,16, theo thir

nghiém: [M+H] 637,9. 'H NMR (500MHz, CD,0D) § 7,67 (d, J = 9,08Hz, 2H), -

- 7,56-7,63 (m, 4H), 7,22-7,26 (m, 2H), 7,15-7,20 (m, 2H), 7,04-7,09 (m, 2H), 4,12
(t,J = 6,05Hz, 2H), 2,33-2,44 (m, 2H), 2,30 (s, 3H), 2,02-2,09 (m, 2H).

Vi dl,i 104. (S)-3-amino-4-p-tolyl-6-(4-(4,4,4-triflorobutoxy)phenyl)-6-
(triflorometyl)-5,6-dihydropyridin-2(1H)-on

CH,
\\NH:
o "
JRaes
H
FiC FiC

Hop chét trung gian 104A. (S)-2-(1,3-dioxoisoindolin-2-yl)-N-(1,1,1-trifloro-4-
0x0-4-p-tolyl-2-(4-(4,4 4-triflorobutoxy)phenyl)butan-2-yl)axetamit

Dung dich cta axit 2-(1,3-dioxoisoindolin-2-yl)axetic (592mg, 2,88mmol)
trong DCM kh6 (10mL) dugc bd sung PPh; (2269mg, 8,65mmol) khd nhanh, va
sau d6 CCL,CN (500mg, 3,46mmol) dugc bd sung timg giot vao. Hén hgp nay
dugc khudy & nhiét do trong phong trong 3 gid va dung dich gém hgp chit trung
gian 2F, 1a chat dong phan 2 (500mg, 1,15mmol) trong DCM kh6 (3mL), ti€p dé
13 pyridin (0,3mL) dugc bé sung Véo. Hén hop nay dugc khudy & nhiét 4o trong
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- phong qua dém. Hén hop nay duoc pha loang bang DCM (10mL) va dugc rita
bang NaHCO; bdo hoa (2 x 8mL). Lép hitu co dugc 1am kho trén MgSO4 khan,
dugc loc va duoc c6. Phan cin duoc tinh ché bing sic ky silicagel dé tao ra san
phdm duoc mong mudn (620mg, 87%). Phan tich LCMS theo tinh todn cho
G5, H,6FgN,0s: 620,17, theo thir nghiém: [M+H] 621,3.

Hop chét trung gian 104B. (S)-2-(2-Oxo0-4-p-tolyl-6-(4-(4,4,4-
triflorobutoxy)phenyl)-6-(triflorometyl)-1,2,5,6-tetrahydropyridin-3-yl)isoindolin- -
1,3-dion

CHj

Hop chit trung gian 104A (145mg, 0,234mmol) dugc hoa tan trong MeOH
(2,2mL) va sau d6 NaOH IN (0,2mL) dugc bd sung vao. Hén hop nay duoc.
khudy & 69°C trong 45 phiit va bd sung 0,2mL khic cia NaOH 1IN. Phin tng
dugc gia nhiét & 130°C dudi cic diéu kién vi séng trong 10 phiit. Hon hgp nay
duge trung hoa bang HCI 1N va sau d6 dugc co. Phan can duge tinh ché bang sic
ky silicagel (12g silicagel, duoc rira giai bang EtOAc trong cdc hexan) d€ tao ra
san phdm duqc mong mudn (80mg, 57%). Phan tich LCMS theo tinh to4n cho
C31H24F6N204: 602,16, theo thir nghiém: [M+H] 603,3.

Vi du 104
Dung dich gém hgp chat trung gian 104B (80mg, 0,133mmol) trong 1mL -

EtOH dugc bé sung 1mL dung dich MeNH, 2N trong MeOH. Hén hop ndy duoc
khudy & 67°C trong 24 gi¢. Dung m6i dugc loai bd trong chan khong va sin phim
tho dugc tinh ché bang sic ky silicagel (4g silicagel, duogc rira gidi bing EtOAc
trong cdc hexan) dé tao ra san phdm dugc mong muén (32,3mg, 52%) 1a chit rin
mau nau nhat. Phan tich LCMS theo tinh todn cho C,;H,,F,N,0,: 472,16, theo thir
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nghiém: [M+H] 473,2. 'H NMR (500MHz, CD,0OD) & 7,49 (d, J = 8,8Hz, 2H),
7,31-7,17 (m, 4H), 7,04-6,92 (m, 2H), 4,08 (s, 2H), 3,46 (d, J = 16,2Hz, 1H), 3,21
(d,J = 16,2Hz, 1H), 2,44-2,30 (m, 5H), 2,09-1,99 (m, 2H).

Vidu 105. (S)-2-metyl-N-(2-0x0-4-p-tolyl-6-(4-(4,4,4-triflorobutoxy)phenyl)-6-
(triflorometyl)-1,2,5,6-tetrahydropyridin-3-yl)benzamit

CHy -
H
N
O b
N~ 0
s~ §
FaC FiC

Dung dich gébm 104 (15mg, 0,032mmol) trong DCM kho (0,5mL) dugc b
sung 2-metylbenzoyl clorua (5,4mg, 0,035mmol) va pyridin (2,8pL, 0,035mmol).
Hén hop nay duoc khudy & nhiét do trong phong trong 2 gid va sau dé dugc co.
- Phén can dugc tinh ché bing HPLC diéu ché (MeCN/H,O/TFA) dé tao ra san

" phdm dwoc mong muén. Phan tich LCMS theo tinh todn cho C;H,sFgN,O;:
590,20, theo thir nghiém: [M+H] 591,3. 'H NMR (500MHz, CD;0OD) & 7,56 (d, J
= §8,80Hz, 2H), 7,11-7,29 (m, 8H), 6,98 (d, J = 9,08Hz, 2H)‘, 4,06 (t, J = 6,05Hz,
2H), .3,73 (d, J = 17,06Hz, 1H), 3,46 (d, J = 16,78Hz, 1H), 2,33 (s, 3H), 2,30-

2,42 (m, 2H), 2,22 (s, 3H), 1,98-2,06 (m, 2H).

Vidu 106. (S)-3-Phenoxy-4-p-tolyl-6-(4-(4,4,4-triflorobutoxy)phenyl)-6-
(triflorometyl)-5,6-dihydropyridin-2(1H)-on

ﬁ@m%@ ‘
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Hop chit trung gian 106A. (S)-2-Phenoxy-N-(1,1,1-trifloro-4-oxo-4-p-tolyl-2-(4-
(4,4,4-triflorobutoxy)phenyl)butan-2-yl)axetamit

Hoén hgp cua triphenylphosphin (138mg, 0,318mmol) trong DCM kho
(0,8mL) dugc bd sung axit 2-phenoxyaxetic (26mg, 0,173mmol), tiép d6 1a
tricloroaxetonitril (30mg, 0,208mmol). Hén hop nay dugc khudy & nhiét do trong -
phong trong 2,5 gid. Hon hop nay dugc bd sung dung dich ctia hop chat trung
gian 2F, 1a chdt déng phan 2 (30mg, 0,069mmol) trong DCM kho (0,5mL) ti€p d6
1a pyridin (17puL, 0,208mmol). Phan ing nay dugc khudy & nhiét do trong phong
qua dém. Hén hop ndy dugc c6 vd duoc tinh ché bing HPLC didu ché
(MeOH/H,O/TFA) dé tao ra sin phdm dugc mong mudn (27mg, 69%) 1a ddu mau
nau. Phan tich LCMS theo tinh todn cho CyH,;F¢NO,: 567,18, theo thir nghiém:
[M+H] 568,3.

Vi du 106

Dung dich ctia hop chat trung gian 106A (26mg, 0,046mmol) trong MeOH |
(0,5mL) dugc bd sung NaOH 1IN (60ul). Hén hop nay duoc dun néng & 130°C
dudi c4c diéu kién vi séng trong 10 phiit. Hon hgp nay dugc trung hda bang HCI
IN va dugc ¢6. Phin cdn dugc tinh ch€ bang HPLC diéu ché€ (MeCN/H,O/TFA).
dé tao ra sén phdm dugc mong muén (1,5mg, 6%) dudi dang ddu mau nau séng.
Phan tich LCMS theo tinh todn cho C,yH,sF¢NO;: 549,17, theo thtt nghiém:
[M+H] 550,3. '"H NMR (500MHz, CD,0D) & 7,59 (d, J = 8,80Hz, 2H), 7,33 (d, J
= 8,25Hz, 2H), 7,13 (d, J = 8,2“57HZ, 2H), 7,01-7,08 (m, 4H), 6,85-6,90 (m, 1H),
6,38 (dd, J = 8,67, 0,96Hz, 2H), 4,10-4,15 (m, 2H), 3,71-3,76 (m, 1H), 3,61-3,67
(m, 1H), 2,34-2,45 (m, 2H), 2,30 (s, 3H), 2,02-2,11 (m, 2H).
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Vidu 107. 6-(4-Butoxyphenyl)-6-metyl-2-oxo0-4-p-tolyl-1,2,5,6-
tetrahydropyridin-3-cacbonitril

Hop chét trung gian 107A. (Z)-N-(1-(4-Butoxyphenyl)etyliden)-2-metylpropan-
2-sulfinamit
0]

O
SN

Dung dich c6 khudy gom 1-(4-butoxyphenyl)etanon (3g, 15,60mmol) va
2-metylpropan-2-sulfinamit (2,84¢g, 23,41mmol) trong THF (50mL) dugc bé sung
tetractoxytitan (8,90g, 39,0mmol). Phan tng dugc gia nhiét dén 70°C trong 3
‘ngdy. Nudc lanh dugc bd sung va phéan iing duoc khudy manh trong 20 phit. Hén
hop nay duoc loc qua Xelit® va phan da loc dugc pha lodang bing EtOAc. Dung
dich hitu co nay dugc rira bang H,0, nuéc mudi, duge 1am kho trén MgSO,, dugc

loc va duge co. San pham tho duge sic ky silicagel (220g silicagel, dugc rira gidi -
bang EtOAc trong c4c hexan) dé tao ra san phdm dugc mong muén (4g, 87%) 1a
d4u mau vang. '"H NMR (500MHz, CDCl,) § 7,88 (d, J = 8,80Hz, 2H), 6,91 (d, J
= 8,80Hz, 2H), 4,02 (t, J = 6,46Hz, 2H), 2,73 (s, 3H), 1,75-1,83 (m, 2H), 1,46-
1,56 (m, 2H), 1,32 (s, 9H), 0,99 (t, J = 7,43Hz, 3H).

Hop chét trung gian 107B. Metyl 3-(4-butoxyphenyl)-3-(1,1-

dimetyletylsulfinamido)butanoat
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Dung dich c6 khudy cua diisopropylamin (3,86mL, 27,1mmol) trong THF
(40mL) & -78°C dugc bd sung timg giot n-butyllithi (22,57mL, 27,1mmol). Phan
li‘ng‘duqc lam &m tir tir 1én dén -20°C va dugc khudy trong 45 phit. Phan tng duoe
1am lanh xu6ng -78°C va metyl axetat (2,006g, 27,1mmol) dugc bd sung timg giot
vao. Sau 30 phiit, clorotitan triisopropoxit (8,09mL, 33,8mmol) trong THF (40mL)
dugc b3 sung timg giot vao. Phan tng ndy dugc khudy & -78°C trong 1 gio. Hop
chét trung gian 107A (4g, 13,54mmol) trong THF (15mL) dugc bd sung timg giot -
va phan ting dugc khudy & -78°C trong 2 giv. Phéan ng dugc dimg bing cich bs
sung dung dich NH,Cl bdo hoa va dugc khudy manh trong khi dugc 1am 4&m dén
nhiét do trong phong. Hon hgp nay dugc loc qua Xelit® va dugc rira bang EtOAc. .
Phan dich loc dugc rira bang H,0, nuéc muéi, dugc 1am kho trén MgSO,, duge loc
va dugc co. San phadm thoé duge tinh ché bing sic ky silicagel (220g silicagel, -
dugc rira gidi bang EtOAc trong cdc hexan) d€ tao ra san phdm dugc mong muén
(4,33g, 87%) 1a ddu mau vang nhat. Phan tich LCMS theo tinh to4n cho
C1oH5,NO,S: 369,20, theo thir nghiém: [M+H] 370,2. '"H NMR (500MHz, CDCl,)
87,31 (d, J = 8,80Hz, 2H), 6,85 (d, J = 8,30Hz, 2H), 3,95 (t, J = 6,46Hz, 2H),
3,62 (s, 3H), 2,05 (s, 2H), 1,74-1,80 (m, 2H), 1,74 (s, 3H), 1,44-1,54 (m, 2H),
1,29 (s, 9H), 0,98 (t, J = 7,43Hz, 3H).

Hop chat trung gian 107C. Metyl 3-amino-3-(4-butoxyphenyl)butanoat
O NH, B

o

07 "\

Dung dich cé khudy cua hgp chat trung gian 107B (1g, 2,71mmol) trong
MeOH (6mL) dugc bd sung HCI 4N (3,38mL, 13,53mmol). Phan ttng nay duoc
khudy & nhiét d0 trong phong trong 4 gid. Hén hgp phan ng nay duogc c6 trong
chan khong va dugc pha loang bang EtOAc. Lép hitu co duge rira bing NaHCO,

bio hoa, dugc 1am kho trén MgSO,, dugc loc va duge c6 dé tao ra san phdm duoc
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mong mudn (700mg, 97%) 1a ddu mau vang. 'H NMR (500MHz, CDCL,) & 7,38
(d, J = 8,80Hz, 2H), 6,86 (d, J = 8,80Hz, 2H), 3,95 (t, J = 6,46Hz, 2H), 3,59 (s,
3H), 1,73-1,80 (m, 2H), 1,53 (s, 2H), 1,45-1,52 (m, 2H), 1,19 (s, 3H), 0,98 (t,J =
7,29Hz, 3H).

Hop chat trung gian 107D. Metyl 3-(4-butoxyphenyl)-3-(2-

xyanoaxetamido)butanoat

C
0 HN"o
o
O/\/\

) Dung dich c6 khudy cta axit 2-xyanoa§<etic (128mg, 1,507mmol) trong
CH,CI, (5mL) dugc bé sung oxalyl clorua (O,754th, 1,507mmol) va 1 giot DMF.
Phan tng nay dut_rc khu#y & nhiét do trong phong trong 1 gid va sau d6 dugc co.
Axit clorua thu dugc duge hda tan trong CH,Cl, (1mL) va sau d6 duoc bd sung
vio Hop chét trung gian 107C (200mg, 0,754mmol) va pyridin (0,183mL,
2,261mmol) trong CH,Cl, (SmL). Phin tng nay dugc khudy & nhiét do trong
phong trong 5 gid. Hén hop phan dng ndy dugc co va phan cian duoc pha loang
bing EtOAc. L6p hitu co dugc rita bing NH,Cl bao hoa, dugc 1am kho trén
MgSO,, dugc loc va dugc c6. San phdm thoé dugc tinh ché bing sic ky silicagel
(24g silicagel, dugc rira giai bing EtOAc trong cic hexan) d€ tao ra sin phdm
dugc mong mu6n (218mg, 87%) 1a du trong. 'H NMR (500MHz, CDCl,) § 7,22
(d, J = 8,80Hz, 2H), 6,85 (d, J = 8,80Hz, 2H), 3,94 (t, J = 6,46Hz, 2H), 3,65 (s,
3H), 3,30 (s, 2H), 3,03 (d, J = 15,13Hz, 1H), 2,85 (d, J = 15,13Hz, 1H), 1,80 (s,
3H), 1,71-1,78 (m, 2H), 1,44-1,53 (m, 2H), 0,97 (t, J = 7,29Hz, 3H).

Hop chat trung gian 107E.  6-(4-Butoxyphenyl)-4-hydroxy-6-metyl-2-oxo-
1,2,5,6-tetrahydropyridin-3-cacbonitril
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Dung dich c6 khudy ctia hop chat tfung gian 107D (218mg, 0,656mmol)
trong MeOH (5mL) dugc bd sung dung dich NaOMe 4,37M (0,750mL,
3,28mmol) trong metanol. Phan tng dugc gia nhiét d&€n 55°C trong 5 git. Hon hop
phén img nay dugc co va phan can dugc pha loang bang EtOAc. Lép hitu co duge
rira biang HCI 1M, duoc 1am kho trén MgSO,, dugc loc va duge c6 dé tao ra san
phdm dugc mong mudn (200mg, 102%) 1a chét rin mau vang sing. Phan tich
LCMS theo tinh toan cho C;;H,,N,0;: 300,15, theo thit nghiém: [M+H] 301,1.

Hop chét trung gian 107F. 6-(4-Butoxyphenyl)-4-cloro-6-metyl-2-oxo-1,2,5,6-
tetrahydropyridin-3-cacbonitril

Dung dich c6 khudy cta hgp chat trung gian 107E (130mg, 0,433mmol)
trong CICH,CH,Cl (3mL) dugc bd sung POCl, (0,056mL, 0,606mmol) vé bazo
Hunig (0,113mL, 0,649mmol). Phan tng nay dugc khudy & nhiét do trong phong
trong 30 phiit va sau d6 dugc dun néng 1én 85°C trong 3 gid. Hén hgp phén ng
nay dugc c6 va phan cin dugc pha loang bang EtOAc. Lép hitu co dugc rira bing
NH,CI bdo hoa, dugc 1am kho trén MgSO,, dugc loc va duoc 6. San phidm tho
dugc tinh ché€ bang sic ky silicagel (24 g silicagel, dugc rira gidi bing EtOAc
trong cdc hexan) dé thu dugc san phdm duoc mong mudn (102mg, 74%) 1a chat
ran mau tring. Phan tich LCMS theo tinh toan cho C;;H,4CIN,O,: 318,11, theo thir
nghiém: [M+H] 319,2. '"H NMR (500MHz, CDCl,) § 7,23 (d, J = 8,80Hz, 2H),
6,90 (d, J = 8,80Hz, 2H), 3,97 (t, J = 6,60Hz, 2H), 2,05 (s, 2H), 1,74-1,82 (m,
2H), 1,69 (s, 3H), 1,46-1,55 (m, 2H), 0,99 (t, J = 7,43Hz, 3H).

Vidu 107

Dung dich c6 khudy gébm hgp chat trung gian 107F (11mg, 0,035mmol),
axit p-tolylboronic (5,63mg, 0,04 1mmol), va 1,1'-bis(di-zert- o
butylphosphino)feroxen paladi diclorua (2,270mg, 3,45umol) trong dioxan (1mL)
duge bé sung CsF (10,48mg, 0,069mmol). Phan tng dugc loai khi trong 10 phiit
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va dugc dun néng 1én 80°C trong 2 gid. Hon hop phan ing nay dugc co. Phan can
dugc pha loang bang EtOAc, dugc rira bang H,0, nudc muéi, dugc 1am kho trén

MgSO0,, duoc loc va dugc c6. Hop chat tho nay duoc tinh ché€ bang HPLC diéu ché
(MeOH/H,O/TFA) dé tao ra san pham dugc mong mudn (5,7mg, 44%) 1a chit rain
mau niu. Phan tich LCMS theo tinh todn cho C,,H,(N,0,: 374,20, theo thir
nghiém: [M+H] 375,2. 'H NMR (400MHz, CD,0D) & 7,41 (d,J = 8,14Hz, 2H),
7,32 (d, J = 8,80Hz, 2H), 7,28 (d, J = 8,14Hz, 2H), 6,89 (d, J = 8,80Hz, 2H),
3,96 (t, J = 6,38Hz, 2H), 3,46 (d, J = 18,05Hz, 1H), 3,24 (d, J = 17,83Hz, 1H),
2,38 (s, 3H), 1,69-1,78 (m, 2H), 1,65 (s, 3H), 1,43-1,55 (m, 2H), 0,97 (t,J =
7,48Hz, 3H). |

Vidu 108. 6-(5-hexyloxazol-2-yl)-6-metyl-2-oxo0-4-p-tolyl-1,2,5,6-
tetrahydropyridin-3-cacbonitril
CHs

Hop chat trung gian 108A. Etyl 2-(2-xyanoaxetamido)-2-metyl-4-o0x0-4-p-
tolylbutanoat
NC

-
Q  \_NH

W ~
(o)

Dung dich cta hgp chat trung gian 3C (2,192¢g, 21,18mmol) trong DCM
(30mL) trong moi trudng agon duoc bd sung Hop chat trung gian 102C (1,2g,
4,81mmol), pyridin (0,779mL, 9,63mmol) va DMAP (0,059g, 0,48 1mmol). Hén
hgp phan ting nay dugc khudy & nhiét do trong phong trong 1 gi¢. Hon hop phéan

ting nay dwoc nap vao silicagel (25g) va duoc rira bing EtOAc (4 x 50mL). Phin
dich loc dugc c6 trong chan khong thanh ddu d6 thAm. Dau nay dugc hoa tan
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trong EtOAc (100mL) va duge rira biang nudc (2 x 50mL). Pha hitu co dugc 1am
kho trén MgSO, va dugc co6 trong chan khong. Phan can duoc tinh ché bang sic
ky silicagel (80g silicagel, dugc rira gidi bing EtOAc trong c4c hexan) dé cho san
- phdm dugc mong mu6n (1,28g, 84%) 1a ddu mau vang. Phan tich LCMS theo tinh
todn cho C;;H,N,0, 316,1, theo thir nghiém: [M+H] 317,1. '"H NMR (500MHz,
CDClL,) 6 7,82 (d, J = 8,0Hz, 2H), 7,39 (s, 1H), 7,24-7,29 (m, 2H), 4,45 (d, J =
- 18,2Hz, 1H), 4,22-4,31 (m, 2H), 3,47 (d, J = 18,2Hz, 1H), 3,28-3,38 (m, 2H),
242 (s, 3H), 1,74 (s, 3H), 1,24 (t, J = 7,0Hz, 3H).

Hop chat trung gian 108B. Etyl 5-xyano-2-metyl-6-oxo0-4-p-tolyl-1,2,3,6-
tetrahydropyridin-2-carboxylat

CH,
N
o x
/i

Hop chit trung gian 108A (1,2837g, 4,06mmol) dugc hoa tan trong hén
hop gébm THF (15mL) va nudce (3,00mL) trong binh cdu ¢6 dang qua 1& 1 .¢6 loai
25mL duoc lip cing v6i mdy khudy tir. Lithi hydroxit monohydrat (0,204g,
4,87mmol) dugc bd sung va hén hop phan ing nay dugc khudy & nhiét do trong
phong trong 1 gid. Hbn hgp phén ting nay dugc axit héa dén do pH 4 bang AcOH,
dugc pha loang bing EtOAc (50mL) va dung dich nay -duqc ria bang nudc
(20mL). Pha hitu co dugc 1am kho trén MgSO, va duogc c6 trong chan khong dé
tao ra san phdm dugc mong muén (1,40g, 115%) 1a ddu mau vang. Phan tich
LCMS theo tinh todn cho C;;H;sN,O5: 298,1, theo thit nghiém: [M+H] 299,1.

Hop chat trung gian 108C. Axit 5-xyano-2-metyl-6-0x0-4-p-tolyl-1,2,3,6-
tetrahydropyridin-2-carboxylic
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Hop chit trung gian 108B (1,211g, 4,06mmol) dugc hoa tan trong axit
axetic (95mL) trong binh cdu dang hinh qua 1& 1 ¢ loai 250mL duogc l4p cling véi
mdy khudy tir. HCI (11,67mL, 142mmol) dugc bd sung va hén hgp phan tng duge
khudy & 60°C qua dém. Hdn hop phan ing nay dugc co trong chan khong dé tao
ra san phdm dugc mong muén 1a chat rin mau vang nhat. Phan tich LCMS theo
tinh toan cho C;sH;,N,O;: 270,1, theo thit nghiém: [M+H] 271,0. '"H NMR
(500MHz, CDCl,) 6 7,48 (d, J = 8,3Hz, 2H), 7,23 (d, J = 7,7Hz, 2H), 3,39 (d, J =
18,2Hz, 1H), 2,83 (d, J = 18,2Hz, 1H), 2,35 (s, 3H), 1,54 (s, 3H).

Hop chit trung gian 108D. Etyl 5-hexyloxazol-4-carboxylat
o I

/\/\/\/?V °
Iy

7 Etyl 2-isoxyanoaxetat (1,0g, 8,84mmol) dugc hoa tan trong DMF (5mL)
- trong binh c4u dang hinh qué 1& 1 6 loai 25mL dugc 1ap ciing v6i may khudy tir
: __.Vé diu vao Ar. DBU (1,999mL, 13,26mmol) va heptanoyl clorua (1,770mL,
11,49mmol) dugc bd sung va hén hop phén iing duqé’ khudy & 80°C trong 6 gio. -
Hén hop phan ting nay dugc rét vao nude (SOmL) va duoc chiét bang EtOAc (3 x
30mL). Cac pha dugc tich va pha hitu co duge lam kho trén MgSO, va dugce co
trong chan khong thanh diu sim mau. Sin phdm dugc mong muén dugc tich
bang cach chung cat & 90-95°C & 0,3mmHg 1a ddu trong (0,89g, 45%). Phan tich
LCMS theo tinh todn cho C;,H;(NO5: 225,1, theo thir nghiém: [M+H] 226,1. 'H
NMR (500MHz, CDCl,) & 7,76 (s, 1H), 4,37 (q, J = 7,2Hz, 2H), 3,03 (t, J =
7,6Hz, 2H), 1,71-1,64 (m, 2H), 1,38 (t, J = 7,2Hz, 3H), 1,35-1,26 (m, 6H), 0,86
(t,J = 6,3Hz, 3H).
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Hop chit trung gian 108E. mudi HCI, 1-aminooctan-2-on

/\/\/\H/\NHZ

0]

Hop chit trung gian 108D (0,8889g, 3,95mmol) dugc khudy trong HCl
(16,44mL, 99mmol) trong binh cdu dang hinh qua 1é 1 c6 loai 100mL dugc 1dp
ciing v4i may khudy tit. Hon hop phan ing nay dugc gia nhiét dén 100°C va dugc
khudy trong 6 gid. H6n hgp phéan ing nay dugc co trong chan khong thanh chat
rdn mau nau ma né dugc nghién trong ete (15mL). Huyén phu dac duge loc va
dugc rira bang ete (3mL). Bénh loc dugc 1am kho trong chan khong dé tao ra san
~ phdm dugc mong mudn (0,57g, 80%) la chét rin mau tring nho. 'H NMR
(500MHz, MeOD) 6 3,97 (s, 2H), 2,56 (t, J = 7,4Hz, 2H), 1,62 (quin, J = 7,4Hz,

2H), 1,26-1,40 (m, 6 H), 0,88-0,93 (m, 3H).

Hop chat trung gian 108F. 5-xyano-2-metyl-6-oxo-N-(2-oxooctyl)-4-p-tolyl-
1,2,3,6-tetrahydropyridin-2-carboxamit

Hop chat trung gian 108C (0,1g, 0,370mmol) dugc hoa tan trong DCM
(4mL) in a 10mL binh c4u dang hinh qué 1& 1 c8 dugc 14p cing v6i mdy khudy tir
va dau vao Ar. EDC (0,099g, 0,518mmol), HOBT (0,068g, 0,444mmol), Hgp
chit trung gian 108E (0,080g, 0,444mmol) va DIEA (0,194mL, 1,110mmol) duge
bé sung va hén hop phan tng dugc khudy & nhiét do trong phdng qua dém. Hoén
hgp phan dng nay dugc co trong chan khong thanh ddu mau da cam ma né dugc
tinh ch€ bang sic ky silicagel (40g sil.icagel,‘ dugc rira gidi bang 0-100% EtOAc
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trong cdc hexan) dé tao ra san phdm dugc mong mudn (0,09g, 61%) 1a diu mau

Y

vang.

Vidu 108

Hop chét trung gian 108F (0,045g, 0,114mmol) dugc hoa tan trong 1,2- -
dicloroetan (2mL) trong binh c4u dang hinh qué 1& 1 c6 loai 10mL duoc l4p cing
v6i mdy khudy tr va dau vao Ar. POCl; (0,042mL, 0,455mmol) va DIEA
(0,089mL, 0,512mmol) dugc bé sung va hén hgp phan ting duoc khudy & 85°C.
qua dém. Hén hgp phén dng niy dugc 1am lanh trong bé di/nuéc va dugc dimg
bang nudc (3mL). Hén hop nay dugc chiét bang EtOAc (2 x 5mL) va cdc pha hitu
co dugc ket hgp, dugc 1am kho trén MgSO, va duge c6 trong chan khong thanh
ddu mau nau. San phidm thé duoc tinh ché bing HPLC diéu ché
(MeOH/H,O/TFA) d€ tao ra san phdm dwoc mong muén (3,5mg, 8%) 14 chit rin
mau vang. Phan tich LCMS theo tinh todn cho C,;H,;N;0,: 377,2, theo thir
nghiém: [M+H] 378,2. '"H NMR (500MHz, CDCl,) § 7,60 (d, J = 8,0Hz, 2H),
7,31 (d, J = 8,0Hz, 2H), 6,81 (br. s., 1H), 3,65 (d, J = 17,9Hz, 1H), 3,09 (d, J = -
17,9Hz, 1H), 2,63 (t, J = 7,4Hz, 2H), 2,43 (s, 3H), 1,76 (s, 3H), 1,57-1,67 (m,
2H), 1,23-1,42 (m, 6 H), 0,89 (t, / = 6,7Hz, 3H).

Vidu 109. 6-(1-Heptyl-1H-pyrazol-3-yl)-6-metyl-2-oxo-4-p-tolyl-1,2,5,6-

tetrahydropyridin-3-cacbonitril

Hop chat trung gian 109A. 5-xyano-N-metoxy-N,2-dimetyl-6-ox0-4-p-tolyl-
1,2,3,6-tetrahydropyridin-2-carboxamit
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Hop chét trung gian 108C (0,25g; 0,925mmol) dugc hoa tan trong DCM
(15mL) trong binh ca‘iﬁ dang hinh qua 1& 1 ¢6 loai 25mL duoc ldp ciing véi may
khudy tir va ddu vao Ar. N,0-dimetylhydroxylamin (0,062g, 1,017mmol), EDC
(0,195g, 1,017mmol) va N-metylmorpholin (0,112mL, 1,017mmol) dugc bd sung
va hén hgp phén dng duge khudy & nhiét do trong phong qua dém. Phén ¢ng dung
moi duge loai bd trong chén khong. Phan can dugc hoa tan trong EtOAc (10mL)

v duoc rira bing nuéc (SmL). Pha hitu co duge 1am kho trén MgSO4 va dugc co
trong chan khong chat rin thAm mau. Sin phdm tho dugc tinh ch€ bing sic ky
silicagel (40g silicagel, duoc rira gidi bing 0-100% EtOAc trong cc hexan) dé tao
fa san phdm dwgc mong muén (0089g, 31%) 1a chat rin mau tring. Phan tich
LCMS theo tinh todn cho C;;H,(N;O;: 313,3, theo thit nghiém: [M+H] 314,1.-'H

- NMR (500MHz, CDCl;) 6 7,67 (d, J = 8,3Hz, 2H), 7,30 (d, J = 8,0Hz, 2H), 3,81

(s, 3H), 3,69-3,75 (m, 1H), 3,22 (s, 3H), 2,72 (d, J ="17,6Hz, 1H), 2,42 (s, 3H),
1,63 (s, 3H).

Hop chat trung gian 109B. 6-metyl-2—oxo-6—propioloyl-4-p-tolyl-1,2,5 ,6-
tetrahydropyridin-3-cacbonitril

CHs,

o) SN
N Yo

4y "

Hop chét trung gian 109A (0,0887g, 0,283mmol) dugc hoda tan trong
tetrahydrofuran (1mL) trong binh cdu dang hinh qua 1& 1 ¢d loai 25mL duoc 13p
cung v6i mdy khudy tir va dau vao Ar. Etynylmagie bromua (5,66mL, 2,33mmol)
dugc bd sung timg giot va hén hop phan ﬁng duge khudy ¢ 35°C trong 4 gio. Hon
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hop phéan ting nay dugc 1am mat dén nhiét do trong phdng, dugc dimg bing dung
dich nuéc NH,Cl bdo hoa (5SmL) va duogc chiét bang EtOAc (2 x 10mL). Cic pha
hitu co dugc két hop va duge co trong chan khong. Phan can duge tinh ché bing
sic ky silicagel (24g silicagel, dugc rira giai bang 0-100% EtOAc trong cic
hexan) dé tao ra sin phdm dugc mong mudn (0,06g, 78%) 1a chat liéu rin mau da
~ cam. Phén tich LCMS theo tinh todn cho C;;H;4N,0,: 278,1, theo thit nghiém:
 [M+H] 279,0.

' Vidu 109 |
| Hop chit trung gian 109B (0,0613g, 0,2'20mm01).duqc hoa tan trong etanol
(3mL) trong binh ciu 'de_ing hinh qua 1é 1¢d loai 25mL dugc 14p cung v6i mdy
\ .'khué'y tu Heptylhydrazin, HCl (0,073g, O,.4\41mmol) va TEA (0,061mL,
0,441mmol) dugc bd sung va hén hop phén tng dugc khudy & nhiét do trong
~ phong qua dém. Hén hop phén ting ndy dugc c6 va duge tinh ché bing HPLC diéu
ch&€ (MeOH/H,O/TFA) dé tao ra san phdm dugc mong mudn (3,2mg, 4%) 1a chit
‘hra'iﬂ'méu tréng.' Phan tich LCMS theo tinh todn cho C,;H;,N,O: 390,2, theo thir
| jhghiém: [M+H] 391,2. 'TH NMR (500MHz, CDCl,) & 7,55 (d, J = 8,3Hz, 2H),

7,25-7,30 (m, 2H), 6,35 (s, 1H), 6,15 (d, J = 1,7Hz, 1H), 3,98-4,08 (m, 2H), 3,57

(@, J = 17,9Hz, 1H), 3,01 (, J = 17,9Hz, 1H), 2,41 (s, 3H), 1,81 (quin, J =

7,3Hz, 2H), 1,70-1,77 (m, 2H), 1,68 (s, 3H), 1,16-1,34 (m, 6 H), 0,87 (t, J =
7,0Hz, 3H).

Céc vi du 110-273 dugc biéu hién bing Cong thic (II), trir khi duoc Ivu ¥
cu thé trong bang, c6 thé dugc tao ra bdi ngudi cé hiéu biét trung binh trong linh
vuc k¥ thuat ndy bang cdch dp dung thich hop céc phuong phip dugc moé ta cho
céc vi du 1-16 va cdc vi du 102-. R11 dén R15 13 hydro, trix khi dugc Iuu § cu thé
trong bang nay.
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1. Hop chét c6 cong thitc (I):

@

hodc chét ddng phan 1ap thé, chat hd bién, mudi duoc dung hodc solvat ctia no,
trong do:

Z= biéu thi lién két don hoic lién két doi;

X va y c6 thé ca hai 13 lién két don; khi x 12 lién két doi, thi y 1a lién k&t don va R4
va R16 khong c6 mat; khi y 12 lién két doi, thi x 13 lién két don va RS va R16
khong c6é mat;

R1 doc 1ap dugc chon tit nhém bab gom: -CONH(C4.-13 alkyl), -CONHC)_g
haloalkyl, -CONH(CH2)1-8Ph, -CONHCH>COC_g alkyl,

~(CHp)m-(vong cacbon c6 3 dén 10 nguyén tir cacbon dugc thé bing 0-2 Rb va
0-2 R8), -(CHz)rﬁ-(heteroawl ¢4 5 dén 6 canh bao gom: nguyén tir cacbon Vé 1-4
nguyén tir khac loai dugc chon tir N, NR€, O va S; trong d6 heteroaryl nay dugc
thé béng 0-1 Rb va 0-2 R&), va mach Cj_12 hydrocacbon duogc thé bing 0-3 R2;
trong d6 mach hydrocacbon nay cé thé mach thing hoic mach nhénh, no hoic
khong no;

R2 doc lap duoc chon tir nhém bao gém: Ci-4 alkyl, C3_4 xycloalkyl, va
C1_4 haloalkyl;

R3 doc 1ap duoc chon tir nhém bao gom: H, F, Cl, C1_4 alkyl va CN;

R# va R doc 1ap dugc chon tir nhém bao gém: H, F, Cl, va C1 4 alkyl;
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khi x 12 lien két don, R3 va R4 c6 thé két hop v6i nguyén tir cacbon ma chiing
duoc gin vao dé tao ra vong cacbon c6 3 dén 6 canh;

RO doc 1ap duoc chon tir nhém bao gom: H, halo, C1_4 alkyl, NOQ, RC,
-(CH2)p-(X)t-(CH2)mRC, NH, -CONH(C ¢ alkyl), -NHCOXSO2R,
-NHCOCH,PO(OEt)3, -NHCOCOR!, -NHCOCH(OH)R/, -NHCOCH7COR/,
-NHCONHR/, va -OCONR'R};

X doc lap dugc chon tir nhém bao gom: O, S, NH, CONH, va NHCO;

X1 doc lap 1a mach Cj_4 hydrocacbon tuy § dugc thé bang C1_4 alkyl hoac C3.4
xycloalkyl; |

_khi y 12 lién két don, RS va RO c6 thé két hop v6i nguyeén tir cacbon ma chiing
duoc gin vao dé tao ra vbng cacbon c6 3 dén 6 canh;

R11 R12 R13 R14 va RIS doc 1ap duoc chon tir nhém bao gém: H, halo, C1_4
alkyl dugc thé bing 0-2 R1, C1_4 alkoxy, Cj_4 haloalkyl, Cj_4 haloalkoxy,
-(CHp)m-C3.6 xycloalkyl, CN, NR'R/, OR/, SR), NHCO7(C1_4 alkyl),
NHSO»(Cq -4 alkyl), va vdong cacbon c6 4 dén 6 canh bao gom: nguyén tit cacbon
va 1-4 nguyén tir khac loai dugc chon tit N, NR€, O, va S;

theo cach khéc, Rli va R12, cling vé‘ir cdc nguyén tif cacbon ma ching gin vao,
két hop dé tao ra vong cacbon ¢6 5 dén 6 canh hoac vong di vong c6 5 dén 6 canh
bao gdm: nguyén tir cacbon va 1-3 nguyén tir khac loai duoc chon tir N, NR€, O,
va S;

theo céch khac, R12 va R13, cing vé6i cécl nguyén tlr cacbon ma chiing gén vao,
két hop dé tao ra vong cacbon c6 5 dén 6 canh hoac vong di vdng c6 5 dén 6 canh
bao gém: nguyén tir cacbon va 1-3 nguyén tir khic loai dugc chon tir N, NR€, O,
va S;

R16 doc 1ap dugc chon tir nhém bao gém: H va Cq_4 alkyl;

R3, 'm(:)i khi c6 mat, doc lap dugc chon tir nhém bao gém: halo, OH, Cj_g alkoxy,
C1-6 haloalkyl, C1_¢ haloalkoxy, N(C1-4 alkyl)2, -(CH2)p-(X)-(CH2)mRE, va
{(CHY)~(CH20)m-(CH)RY;
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Rb, méi khi c6 mat, doc 1ap dugc chon tir nhém bao gdm: halo, OH, Cy_10 alkyl,
C1-10 alkoxy, Ci.10 haloalkyl, Ci.109 haloalkoxy, Ci.1¢9 alkylthio, C1_10
haloalkylthio, N(C]_4 alkyl), -CONH(CH2)4.20H, -O(CH2)sO(C] -6 alkyl), R€,
-(CH)n-(0t-(CHYMRS, v2 -(CH)n-(CH20)m-(CH)RRY;
RC, méi khi c6 mat, doc 1ap dugc chon tix nhérﬂ bao gébm: C3_g xycloalkyl duoc
thé bing 0-2 R4, C3_g xycloalkenyl duoc thé bing 0-2 R4, -(CH),~(phenyl duogc
th€ bang 0-3 Rd), va di vong c6 5 dén 6 canh bao gém: nguyén tir cacbon va 1-4
nguyén tit khac loai dugc chon tir N, NR€, O, va S; trong d6 di vong nay dugc thé
biang 0-2 Rd:
R4, méi khi c6 mit, doc 1ap dugc chon tir nhém bao goém: halo, OH, CN, NO»,
Cq-4 alkyl, Cq.4 alkoxy, Ci.4 haloalkyl, C1.4 haloalkoxy, tetrazolyl, OBn va
phenyl duoc thé bing 0-2 Rb;
R, mbi khi c¢6 mat, doc 1ap duge chon tir nhém bao gom: H, Cy_g alkyl, C;.g
haloalkyl, benzyl tuy ¥ dugc thé bang C1_4 alkoxy, CO(C1_4 alkyl) va COBn;
Rf, méi khi c6 mit, doc 1ap dugc chon tir nhém bao gébm: H va Cq_4 alkyl;
RE, Rh va Ri, mbi khi c6 mat, doc lap dugc chon tir nhém bao gém: halo, Cy_4
- alkyl, C1_4 alkoxy, C1_4 haloalkyl, va C1_4 haloalkoxy;
Ri, mbi khi c6 mit, doc 1ap dugc chon tir nhém bao gém: Cy_4 alkyl, C3.4
xycloalkyl va phenyl;
n, mbi khi ¢6 mit, doc 1ap bang 0 hoic 1;
m,r mbi khi c6 mat, doc 1ap bang 0, 1, 2, 3, hoac 4
s, mdi khi c6 mat, doc lap 12 1, 2, hoac 3; va
t, m&i khi c6 mat, doc 1ap bang 0 hodc 1;

v6i diéu kién khong bao gédm hgp chat dudi day:

Ph
ol
Ph
N~ ~O
Me H .
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2. Hop chit theo diém 1, trong dé:

R1 doc 1ap duoc chon tit nhém bao gém: -CONHC4.1g alkyl, -CONH(CH2)1.8
Ph, Cq_12 alkyl dugc th€ bang 0-2 R2, C1.12 alkenyl dugc th€ bing 0-2 R3,
C1_12 alkynyl dugc th¢ bing 0-2 R, -(CHp),-(phenyl dugc thé bing 0-1 Rb va
02 R&), -(CHQ)y,«(C3.¢ xycloalkyl dwogc thé bing 0-1 RDb), wva

~(CHp)p-(heteroaryl c6 5 dén 6 canh dugc thé bing 0-1 RP va 0-2 R), trong d6

N— z{
2
heteroaryl nay dugc chon trong s6: pyridyi, oxazolyl, thiazolyl v R® .

3. Hop chét theo diém 1 hoic diém 2, trong d6:

Rl ]_- vaR15 doc lap dugc cﬁcjn tir nhém bao gom: H, Cj_4 alkyl va halo;

R12 va R14 doc 1ap duoc chén tir nhém bao gém: H, halo, Cq_4 alkyl va C14
alkoxy; va '

R13 doc 1ap duqc chon tir nhém bao géom: H, halo, C1_4 alkyl dugc thé bang 0-1
Ri, C1-4 alkoxy, Cj_4 haloalkyl, C1.4 haloalkoxy, -(CH2)p-C3-4 xycloalkyl,
CN, NR'R}, SR}, NHCO(C1 4 alkyl), NHSO>(C}_4 alkyl), va vong cacbon c6 4
dén 6 canh bao g6m: nguyén tit cacbon va 1-4 nguyén tit khic loai dugc chon tir

N, NR€, O, va S.

4. Hop chit theo diém bat k¥ trong s6 cdc diém tir 1 dén 3, trong d6 hop chat nay
c6 cong thic (II):

R13
R12 R14
R11 R1 5
R4
R3 AN R6
RZ
N @]
R' H am)

hodc chat dong phan 1ap thé, chat hd bién, mudi duoc dung hoic solvat ctia né.
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5. Hop chat theo diém bt ky trong s6 c4c diém tir 1 dén 4, trong d6:
R doc 1ap dugce chon tir nhém bao gém: Cj_g alkyl, C3_¢ xycloalkyl,
-CONHC4.18 alkyl, -CONHC,_g haloalkyl, -CONH(CH?)1-8 Ph,
~(CH9)y-(phenyl dugc thé bing 1 RP va 0-2 RE), va heteroaryl ¢6 5 dén 6 canh
duoc thé bing 0-1 R va 0-2 RE, trong d6 heteroaryl nay dugc chon trong s6:
S
pyridyl, oxazolyl, thiazolyl va RN ;
R2 doc lap dugc chon tir nphém bao gom: C14 alkyl va Cj4 haloalkyl;
R3 doc 1ap dugc chon tit nhém bao gém: H va F;
R4 doc 1ap dugc chon tit nhém bao gém: H va F;
RO doc 1ap duoc chon tir nhém bao gém: NH», -CONH(C| _g alkyl), R€,
-(CH2)p-(X)t-(CH2)mRE, -NHCO(CH2)S02(C1 -4 alkyl), -NHCOCHPO(OEt)p,
-NHCOCO(C1 -4 alkyl), -NHCOCH(OH)(C1 -4 alkyl), -NHCOCHCO(C1 4
-alkyl), -NHCONH(C _4 alkyl), va -OCONH(C1 _4 alkyl);
R11 vaR15 doc 1ap duge chon tir nhém bao gom: H, C14 alkyl va halo;
R12 va R14 doc 1ap duoc chon tir nhém bao gém: H, halo, Ct_4 alkyl va Cq.4
alkoxy;
R13 doc 1ap dugc chon tir nhém bao gém: H, halo, Cy_4 alkyl dugc thé bing 0-1
Ci4 alkbxy, Ci4 élkoxy, C1_4 haloalkyl, Cj_4 haloalkoxy, -(CH2)-C3-4
xycloalkyl, CN, N(Cj_4 alkyl)2, NHCO2(C1_4 alkyl), NHSO2(C1_4 alkyl),
pyrazolyl, va morpholinyl;
theo céch khac, R12 va R13, ciing véi céc nguyén.tl’l cacbon ma chiing gin vao,
két hop dé tao ra vong cacbon c6 5 dén 6 canh hoic vdng di vdng c¢6 5 dén 6 canh
bao gdm: nguyén tir cacbon va 1-3 nguyén tir khic loai dugc chon tir N, NR€, O,
va S;
Rb, méi khi c6 mat, doc 1ap dugc chon tir nhém bao gém: halo, OH, C1_g alkyl,
C1.-g alkoxy, C1._g haloalkyl, C1.1( haloalkoxy, -O(CH2)sO(C1 ¢ alkyl), N(C1-4
alkyl)p, -CONH(CH)6.20H, (CH)(C3-6 xycloalkyl), (CH)m(C4-6
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xycloalkenyl), -O(CH2)y(C3_¢ xycloalkyl), 4-C1.4 alkoxy-Ph, -O(CH»),Ph,
morpholinyl, pyridyl, 2-C1_4 alkoxy-pyridin 5-yl, pyrimidinyl, pyrazinyl, va
-O-pyrimidinyl;

RE, mébi khi c6 mat, doc 1ap dugc chon tit nhém bao gém: halo, C1_4 alkyl, C1.4
alkoxy, C1_4 haloalkyl, va Cj_4 haloalkoxy;

m, mdi khi c¢6 mat, doc 1ap bang 0, 1, 2 hoic 3; va

s, moi khi c6 mat, doc 1ap bang 1, 2, hoic 3.

6. Hop chit theo diém bt ky trong s6 céc diém tir 1 dén 5, trong dé6:
Rl doc lap dugc chon tir nhém bao gom: Ci1-6 alkyl, -CONHCy4.1g8 alkyl,

RbQ d
-CONH(CH2)1-8Ph, va R

‘RO doc lap duoc Ch(.)n.tl\l nhém bao gom: NHp, -CONH(Cj ¢ alkyl),
-NHCOCH2PO(OEt)p, -NHCO(CH2)SO2(C1 -4 alkyl), R€, ORC, -CONHRE, va
-NHCORGE;

RI12 goc lap dugc chon tir nhém bao gom: H, halo, C1_4 alkyl va C1_4 alkoxy;
R13 doc 1ap duge chon tit nhém bao gém: H, halo, Cj_4 alkyl duoc the bing 0-1
C1-4 alkoxy, Ci-4 alkoxy, C1_4 haloalkyl, Cqi_4 haloalkoxy, -(CH2)m-C34
xycloalkyl, CN, N(Ci.4alkyl), NHCO2(Cj_4 alkyl), NHSO2(Cj.4 alkyl),
pyrazolyl, va morpholinyl; |
theo cich khac, R12 va R13, cung véi cic nguyén tir cacbon ma chiing gin vao,
két hop dé tao ra vong cacbon c6 5 dén 6 canh hoic vong di vong no c¢6 5 dén 6
canh bao gom: nguyén tir cacbon va 1-2 nguyén tit oxy;

R14 doc 1ap duoc chon tir nhém bao gém: H va C1-4 alkoxy;

RP, méi khi c6 mat, doc 1ap dugc chon tir nhém bao gom: halo, Cj_g alkyl,
C1-6 alkoxy, Cj_g haloalkyl, C1_1( haloalkoxy, -O(CH»);O(C1_g alkyl),
-CONH(CH2)6-20H, -(CH2)m(C3-6 xycloalkyl), -(CH2)m(C4-6 xycloalkenyl),
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-O(CH2)m(C3-¢ xycloalkyl), phenoxy, benzoxy, morpholinyl, 2-C1_4
alkoxy-pyridin 5-yl, pyrimidin-5-yl, pyrazin-2-yl va -O-pyrimidinyl; va

RC, mbi khi c6 mat, doc 1ap dugc chon tir nhém bao gédm: C3_g xycloalkyl duoc
th€ bing 0-2 R4, -(CH)y,-(phenyl duoc th€ bing 0-3 RA), va heteroaryl duge
chon trong s6: oxazolyl, isoxazolyl, thiazolyl, pyrazolyl, imidazolyl, oxadiazolyl,
triazolyl, tetrazolyl, pyridyl, va pyrazinyl; trong d6 heteroaryl nay dugc thé ‘bing :
0-2Rd.

7. Hop chat theo diém bat ky trong s6 cc diém tir 1 dén 6, trong dé:
~ R2 doc lap dugce chon tir nhém bao gém: CF3 va Me;
R3 doc 1ap dugc chon tir nhém bao gém: H va F;
R4 doc 1ap duoc chon tit nhém bao gém: H va F;
RO doc 1ap duge chon tir nhém bao gém: NHj, -CONHMe, OPh,
.—CONH(xyclopropyl), -CONH(xyclobutyl), -CONH(xyclopentyl),
'-CONH(xyclohexyl), -CONHPh, -CONH(4-F-Ph), -CONH(2-Cl-Ph),
-CONH(4-Cl-Ph), -CONH(4-Me-Ph), -CONH(4-OH-Ph), -CONH(3-OMe-Ph),
-CONH(4-OMe-Ph), -CONH(4-CF3-Ph), -CONH(4-OCF3-Ph),
-CONH(1-Me-pyrazol-3-yl), -CONH(4—(1H—tetrazol-2-yl)-Ph), -CONH4-(2H-
tetrazol-5-yl)-Ph), -CONH(3-F-4-Me-Ph), -CONH(3-F-4-OMe-Ph),
-CONH(CH3)2Ph, -CONH(5-OMe-pyrid-2-yl), -CONH(6-OMe-pyrid-3-yl),
-CONH(5-OMe-pyrazin-2-yl), -CONH(6-OMe-pyridazin 3-yl),
-NHCO(CH2)SO2Me, -NHCOPh, -NHCO(2-Me-Ph), -NHCO(3-Me-Ph),
-NHCO(4-Me-Ph), -NHCO(2-CI-Ph), -NHCO(3-Cl-Ph), -NHCO(2-Cl-4-F-Ph),
-NHCO(2-Cl-5-F-Ph), -NHCO(isoxazol-5-yl), -NHCO(3-Me-isoxazol-5-yl),
-NHCO(4-Me-isoxazol-5-yl), -NHCO(3-OMe-isoxazol-5-yl),
-NHCO(3-Br-isoxazol-5-yl), -NHCO(3-(2-Cl-Ph)-isoxazol-5-yl),
-NHCO(3-(3-F-Ph)-isoxazol-5-yl), -NHCO(3-OBn-isoxazol-5-yl), 1H-imidazol
1-yl, -NHCO(5-Me-1,3,4-oxadiazol 2-yl), -NHCO(1-Me-1,2,3-triazol-4-yl),
-NHCO(6-OMe-pyrid-3-yl), -NHCO(6-Cl-pyridazin 3-yl), 5-CF3-1,3,4-oxadiazol
2-yl, 1H-tetrazol-1-yl, 1H-tetrazol-3-yl, va 2H-tetrazol-5-yl;
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R11 va R15 doc 1ap dugc chon tir nthém bao gém: H, Me, F, va Cl;
R12 doc 1ap duogc chon tir nhém bao gom: H, F, Cl, Me va OMeg;
" R13 doc 1ap duoc chon tir nhém bao gém: H, F, Cl, Br, Me, OMe, OEt, CHyOMe,
'CF3, CHpCF3, OCHF,, OCF3, CN, N(Me)»p, xyclopropyl va xyclopropylmetyl;
‘theo c4ch khac, R12 va R13, cing véi cdc nguyén tit cacbon ma ching gin vao,
'két hop dé tao ra vdng cacbon c6 5 dén 6 canh hoic vong di vong no c6 5 dén 6
canh bao gém: nguyén tir cacbon va 1-2 nguyén tit oxy;
Rl41aH;
Rb, méi khi c6 mat, doc lap duoc chon tir nhém bao gbm: n-pentyl, metoxy,
n-butoxy, i-butoxy, i-pentoxy, -O(CH2)1.¢CF3, -O(CH2)1.4CF2CF3,
-CONH(CH2)6_20H, xyclopropyl, xyclopent-1-en-1-yl, xyclohex-1-en-1-yl,
-O(CH»p)2(xyclopentyl), phenoxy, benzoxy, pyrimidin-5-yl, pyrazin-2-yl va -O-
pyrimidin-2-yl; va
REIAF.

8. Hop chét theo diém 4 hoic diém 5, trong d6:
Ny
RP ,\/

Rlna (R%)o.1

R2 doc 1ap duge chon trong s6 CF3 va CHz;

RO doc 1ap duogc chon trong s6: R, -CONHRC, -NHCORC, va
-NHCOCH2S0»(C1 4 alkyl);

Rb doc 1ap dugc chon trong s6: -O(CHp)1_6CF3, -O(CH»)14CF)CF3,
-CONH(CH3)6-20H, xyclopent-1-en-1-yl, xyclohex-1-en-1-yl,
-O(CHp)2(xyclopentyl), phenoxy, benzoxy, pyrimidin-5-yl, pyrazin-2-yl va -O-
pyrimidin-2-yl;

RC, mbi khi c6 mat, doc 14p duge chon tir nhém bao gom: -(CH)p-(phenyl duge

th& bing 0-3 Rd), v heteroaryl dugc chon trong sd: oxazolyl, isoxazolyl,
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pyrazolyl, imidazolyl, oxadiazolyl, triazolyl, tetrazolyl, pyridyl, va pyrazinyl;
trong d6 heteroaryl nay duogc thé bing 0-2 Rd; va

R4, méi khi c6 rheflt, d(f)Cfiap dugc chon tir nhém bao gém: halo, OH, CN, C1_4
alkyl, C1_4 alkoxy, C1-4 haloalkyl, C1_4 haloalkoxy, tetrazolyl va OBn.

9. Hop cht theo diém bat ky trong s6 cic diém tir 1 dén 6 hoic 8, trong d6:

R13 doc 1ap duge chon tir nhém bao gom: H, halo, C1_4 alkyl dugc thé bang 0-1
C1-4 alkoxy, C1_4 alkoxy, Cj_4 haloalkyl, C1_4 haloalkoxy, CN hoic C3_4
xycloalkyl.

10. Hop chit theo diém bat ky trong s6 céc diém tir 1 dén 5, 8 hodc 9 trong do:
| b/@%
Rldoclapla® .

11. Hop chét theo diém bat ky trong s& c4c diém tir 1 dén 10, trong d6:
Rb doc 1ap duogc chon trong s6: -O(CH»)1-¢CF3, va -O(CH2)1-4CF>CF3.

12. Hop chét theo diém bat ky trong s6 céc diém tir 1 dén 5, trong d6:

RO doc lap 1a heteroaryl chita ni to c6 5 canh.

13. Hop chét theo diém bét ky trong s6 cdc diém tir 1 dén 12, trong d6:
RO doc lap 1a: 1H-imidazol-1-yl, 1H-tetrazol-1-yl, 1H-tetrazol-3-yl, hoac 2H-
tetrazol-5-yl.

14. Hop chét theo diém 1, trong d6 hop chit nay dugc chon trong s6:
3-(1H-tetrazol-5-yl)-4-p-tolyl-6-(4-(4,4 4-triflorobutoxy)phenyl)-6-
(triflorometyl)-5,6-dihydropyridin-2(1H)-on;
'(S)-3-(1H—tetrazol—5-yl)-4-p-toly1—6—(4-(4,4,4-triﬂorobutoxy)phenyl)—6-
(triflorometyl)-5,6-dihydropyridin-2(1H)-on;
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(R)-3-(1H-tetrazol-5-yl)-4-p-tolyl-6-(4-(4,4 4-triflorobutoxy)phenyl)-6-
(triflorometyl)-5,6-dihydropyridin-2(1H)-on;
N—(4-metoxypheny1)—2-oxo-4-p-tolyl—6—(4—(4,4,4-triﬂorobufoxy)phenyl)-6-
(triflorometyl)-1,2,5,6-tetrahydropyridin-3-carboxamit;
(R)-N-(4-metoxyphenyl)-2-oxo—4-p—tolyl-6-(4—(4,4,4-triﬂ0robutoxy)phenyl)—6—
(triflorometyl)-1,2,5 ,6-tetrahydroi:yridin-3 -carboxamit;
(S)—N—(4—metoxyphenyl)-2—oxo-4-p-toly1-6-(4-(4,4,4—triﬂorobutoxy)phenyl)-6-
(triﬂofometyl)- 1,2,5 ,6—tetrahydropyridin-3 -carboxamit;
(5)-3-(2H-tetrazol-5-yl)-4-p-tolyl-6-(4-(6,6,6-triflorohexyloxy)phenyl)-6-
(triflorometyl)-5,6-dihydropyridin-2(1H)-on;
3-(2-etyl-2H-tetrazol-5-yl)-4-p-tolyl-6-(4-(4,4,4-triflorobutoxy)phenyl)-6-

" (triflorometyl)-5,6-dihydropyridin-2(1H)-on;
4-p-tolyl-6-(4-(4,4,4-triflorobutoxy)phenyl)-6-(triflorometyl)-3-(5-(triflorometyl)-
' 1,3,4-oxadiazol-2-yl)-5,6-dihydropyridin-2(1H)-on;
6-metyl-2-o0x0-4-p-tolyl-6-(4-(4,4,4-triflorobutoxy)phenyl)-/V-(4-
(trifluoromethoxy)-phenyl)-1,2,5,6-tetrahydropyridin-3-carboxamit;
3-(2H-tetrazol-5-yl)-4-p-tolyl-6-(triflorometyl)-6-(1-(5,5,5-trifloropentyl)- 1H-
pyrazol-4-yl)-5,6-dihydropyridin-2(1H)-on;
3—nitro-4-p-f01yl-6-(4—(4,4,4-triﬂorobutoxy)phenyl)-6-(triﬂorometyl)—S,6-
dihydropyridin-2(1H)-on;
N-(4-metoxyphenyl)-2-0xo-4-p-tolyl-6-(4-(4,4,4-triflorobutoxy)phenyl)-6-
(triﬂorometyl)piperidih-3-carboxamit;

hop chat c6 cong thitc (Ha):
Ri2 R14

R1 1 R‘I 5
Rﬁ

(lla)

trong d6 R!, R? va R® 1a cdc phan tir th€ néu trong bang sau, va trong d6 R dén
R 1a hydro, trir khi duogc chi 16:
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R1 R2 |R6 R11R15

Rac /@/"\ CH3 N""f\N R13 = CH;3

oY

| Rac % CF3 | /NQ’N\N R13 = CH;3
\OJ@( N

Rac ' %, CF3 o /O/F R13 = CH3
\O/O/ ‘(u\ N

Rac % CF3 o /©/F R13 = CH3
@\OO/ K)Lu

Rac % CF3 | o QF R13 .= CH;
N K)Lﬂ
L7

Rac ) CF3 | o OF RI13=CH;
o X,

N7

Rac % CF3 o OF R13 = CH3
A/\/©/ "»,)L N

Rac (\N /©/"vz CF3 i /©/F R13 =CH;3
SN I 0 N

Rac % | CF3 o /@ﬁ R13 = CH;3
©/\o/©/ “%)Lﬁ

Rac 'l‘ CF3 0 R13 = CH3
Fac/\/\OO/ i(U\H/\/\/
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Rl R2 |R6 R11.R15
Rac % | CF3 o) R13 = CH;j
oy
N0 H |
Rac % | CF3 /O[L /\/@ R13 = CH;3
Fc” "o XN
Rac % | CF3 o /@\ R13 = CH;
"{U\N o~ e
Fc” "0 H
Rac - % | CF3 j\ z | R13 = CH3'
N
0N LY
Rac % | CF3 o Q R13 =CH;
Fic” "0 %J\H L
Rac % [COF3 | o O\ RI3=CH;3
£~ 0 ‘ej\u cl
Rac \ CF3 o /©/CI R13 = CH3
F.c” "o \/U\ﬂ
Rac \ CF3 |H R13 = CH3 ’
F.c” "o
Rac \ CF3 o OCHs R13 = CH3
F.c” "0 %Lﬂ
Rac \ CF3 )(?L /©/O\CF3 R13 = CH3
e "0 % N |
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R11.Rr15

Rac

Rac

Rac

[Rac

chat
dong
phan

RI3=CH3 |

Rac

Rac

| Rac

R13
OCH,CH3

Rac

R13
OCHF,

chat
dong
phan




Rl R2 |RO6 R11.R15
chat N\ CF3 H Rl -F
NT'\
N ’N
doéng NN ‘¢ | & R13 =
N 3
phan OCH3
{S
Rac A\ CF3 N’H R12 = CHj; 1
I: | 1N
Fc” "o N
Rac - : N\ CF3 H AllH
O™
F3C/\/\O,/ a.,“' N
TRac : % | CF3 H R13 = CFj
| N
F3C/\/\O/©/ -,k N
Rac % | CF3 H RI2Z=C1
| N
F3C/\/\O % N
Rac \ CF3 H R12
N OCH
e c/\/\o/@ " N 3
Rac 5\ CF3 H RI3 =1 |
A n-N
| N
Fc” "o < N

- N5—(4—metoxyphenyl)-2-mety1—6-oxo-4-p-tolyl—NZ-(4,4,4—triﬂorobutyl)-l,2,3,6-

tetrahydropyridin-2,5-dicarboxamit;
N-(4-xyanophenyl)-5,5-difloro-2-ox0-4-p-tolyl-6-(4-(4,4,4-

triflorobutoxy)phenyl)-6-(triflorometyl)-1,2,5,6-tetrahydropyridin-3-carboxamit;
(S)-3-amino-4-p-tolyl-6-(4-(4,4,4-triflorobutoxy)phenyl)-6-(triflorometyl)-5,6-
dihydropyridin-2(1H)-on;

(S5)-2-metyl-N-(2-ox0-4-p-tolyl-6-(4-(4,4,4-triflorobutoxy)phenyl)-6-
(triflorometyl)-1,2,5,6-tetrahydropyridin-3-yl)benzamit; |
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~ (S)-3-Phenoxy-4-p-tolyl-6-(4-(4,4,4-triflorobutoxy)phenyl)-6-(triflorometyl)-5,6-
- dihydropyridin-2(1N)-on; va
hop chét c6 cong thic (IT): |

R1 3
R12
R1 1
R4
R3 X
R N
R' H

(I

R14

R15
RG

0

trong d6-R', R% R3, R* va R®1a c4c phan tir thé€ néu trong bang sau, va trong d6 R!

- d&n R" 1a hydro, tri khi dugc chi r6:

R1 R2 |R’ R6 RI11_
R R15
ghat _ % |CF3 |H o AN | OMe |[RI3_
éng O/ S CH3
ghém R "o oo
Qll\ﬁ:t LY CF3 |H N—N|R1I3 =
dong O/ ’ Nzh CH3
phan | ¢ NN )OL Ho
S Y N
Rac CF3 |H IN\H R13 =
[ j h N
’, CH
% N 3
Br -

' ch\e‘ft N\ CF3 |H =N, R13 =
déng /(j ﬁl.’/N\ N CH3
ghén Fe N0
cllat % |[CF3 |H F\N R13 =
dong /©/ -.{N v CH3
ghan FCT N0
c}{e‘ft N\ CF3 |H 0 R13 =
ohan S " CH
ghan Fe” N0 N
Rac CF3 |H N—NH R13 =

. . - N CH3
F,¢7 N0 g %N
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R11.
R2 Ri =|R6 R 1
Rl R —NH R13 _
CF3 |H % hY R
Rac 1% N v
F3C\/\/\o _ N’N\H R13 .
C/\ CF3; |H » )13
Rac %; N
A b /u\ CH3
chat %i H .
déng [ j /ZX
phan | o AN o . _
chat 1% ” .
doéng [ j
phan | . NN , . : -
o - CH
ghﬁt [ Iﬁk ’ E{H\”/I:::] 3
| dong , |
| phan Fc” "o _ -
S . , CF3 0 /[::j’ CHy
chat 1\ 7 E;H\N
déng s
- FaC/\/\O 0 R13 =
chat H
doéng O
[ OMe |RI13 =
S - CF3 |F o /@/ oH,
Rac ﬁ\ IKJL”
FeTNNG ﬂ " _
3 "l,. Cl"3 H /& N CH3
Rac : 1% N
13 _
FsC _ _
‘O s 8 . /NL N CHz
Rac “ N
N—NH R13 —
CF3 |H P ¥ R
e ‘ %’- ‘lgs N
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Rl R2 |R® =|R6 R11.
| R RIS
cl}r?ft .Y CF3 |H .y R13 =
dong - /[:::r/ _N CH3
phan | FsCx~, %
S | °
cmﬁ CF3 |H R13 =
dong N CH3
phan | FsC L, kY
s _ ~ | 5
' ch\ﬁl’t CF3 |H o TN\ R13 =
dong NN CH3
phan | PO~ 1 -
S -
| glié"t LY CF3 |H RI3 =
-| dong H — CH
phan | FsCxor~g W N s M 3
1S - 1
chat Y CF; |H =N R13 =
dong /[:::T/ ,Ai;2*~Noz CH3
phﬁn Fﬁc\/\o “!'J
S
‘| Rac Y CF3 |(F o /©/0Me R13 =
, |: | CH3
o FiC o , E{H\”
Rac .Y CF3 |F N:N\NI- R13 =
FsC O/ o /©/L\ N | CH3
~"o )L
bl
Rac CF3 |F 0 /[::T/ R13 =
|: | PN CH3
Pl _ % N
chat CF3 |H N—N R13 =
déng /@A M ~cr, CH3
phan | FsC L~ %
S
chit ' .Y CF3 |H R13 =
phan | PO~ ' LY 3
S O OCF,
Rac . |CF3 |F o N | OMe | R13 -
‘O CH3
. . NS
F, N0 ‘E,)L”
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R1 R2 |R® R6 R11.
| R R15
Rac . /©A CF3 |F 0 D R13 =
CH3
_ N
F C/\/\ o “.'o H
chat - CF3 |H y:M RI1-F
dong : W N R13 =
ghﬁn F 30/\/\0 OCH3
,cmﬁ , CF3 |H v:M R13 =
| dong &{N\//N OCH3
ghﬁn E 30/\/\0
. ck{z‘it CF3 |H o OMe |R11_-
| dong CH3
ghan F 3C/\/\O 'l‘(' ” R 13 _
CH3
chﬁ ' ' CF3 |H T:M R13 =
dong % NN OCHF,
Is)hé.n E 3C/\/\O -
| chat ' ' CF3 |F o=y RI13 =
phan | f.c "0 |
LS o
chat ) CF3 |H ’ N’“b R13 =
dong -.(N x CH3
ghén F3C/\/\O 0
chat CF3 |H N R13 =
déng | /©/\ | «.{H [ CH3
phﬁn F 3C/\/\O
S - o
chat /©/\ CF3 |H _N | R13 =
doéng N :] CH
phan | ("0 HfN\H/L;N :
S O
chat CF3 |H N—N R13 =
dén o 1 = |G
phén F3C/\/\O "l'v
S , . _ . (0]
Rac \\/’\\/”\V/H\n}i CHz |H o OMe | R13_
0 \{H\N CH3
: H
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Rl R2 |R? RO R11.
- R* R15
chat CF3 |H N—N, R11 =
doéng ﬁ{/ﬁLN' CH3
phan | f.c™™""0 H R13 =
S
CH3
chit ' CF3 |H \ R13 =
dong N [ n CH3
|phan | .0 ¥ ©
S 3
chat /[::j}g CF3 |H 2 ci R13 =
déng H CH3
N A 3
phan | g,c"0r _ Y
S ' 0
Rac /©)1 CF3 |F N\ R13 =
/N\ I’ CH3
| F"0 %
Rac‘ //\\//\V/H %, CH3 |(H o /1:::I,OMe Eif._
f YU\” 3
1 Rac . 'K CF3 F OMe Rl?_"—
N CH
- 3
Fsc\/\o/©/ "I. N]/Q/
0
| Rac CF3 |F OMe |R13 -
[ :]’“ H CH3
_N
F3C/\/\O "& p/
)
Rac CF3; |F | OMe |R13 -
| | N CH3
F3C\/\/\O H(NW/Q/
0
chat - : LY CF3 |H o F R13 =
e | QLY SQ
S oy
Rac n\"/\‘ CH3 |H o /©/0Me R13 =
| M CH3
0 % N
chﬁ‘ o A CF3 |H H TN\ R13 =
dong - N o OHCF,
phan | F.c™"0 | 5
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Rl R2 |R? R6 R11.
R* R15
chat CF3 |H cl R13 =
dong O H CH
A N 3
phan | Fc "0 A'¢ \#:[::]
S 0
chat CF3 |H IR13 =
dong N CH3
phﬁ.ll F3C/\/\O .'I,. ci
S 0
chat /©)‘ CF3 |H cl F RI13 =
dong H CH
. . _N 3
phan | F "0 X \#:[::]/
S 0
chat /I::j;a CF3 |H cl R13 =
déng H il:::l\ CH
N 3
ghﬁn FSC/\/(\O .'l{ \Ir F
o)
chat CF3 |H ho R13 =
N N
dong N o OCH3
Iéhﬁ.n F3C/\/\O o
Rac " A|[CH3 [H 5 /©/0Me R13 =
CH
| "(U\u | 3
Rac \//\/\/\/“\n/"'- CH3 |H j\ /O/OMe R13 =
CH3
ol % N
Rac @\/\/H CH3z |H o /©/OM3 R13 =
N - | CH
0
chat CF3 |H RI13 =
d(‘)lilg Ho [ N OCH3
phan | N0 &ETN g
S
O -
Rac H\"/‘i CH3 |H o /@,OMe R13 =
M CH3
©/\/\/ I ’.‘ ”
chat . CF3 |H Br RI13 =
| dong A CH3
phan | fcN""0 Ve O/N
S )
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R1 R2 |R° R6 RI1L
| - R? R15
chat CF; |H RI3 =
dong CH;3
phan | g0
S 5
v ]
ﬁ?{N O/
Rac CF3 |F o /@,OMe R13 =
|: I CHz
, o ‘fﬂ\ﬂ
Rac ' 432\ CF3 |H /INI:N\H RI13 =
, ad N
\ I 2N CH3
;r—< 7
Rac /E:j;k CF, |H =N, [R13 =
Chﬁ,t_ N<.% CH
don FC” "N"0 WOON 3
-| phan: .
S -
déng cl CH3
ghﬁn F3C/\/\O
\
H
4,{N ’ O/N
0
chit . | CF, |H \’N R13 =
déng O N N CH3
, ghﬁl F,c” "0 , BN
chat CF;, |H \b R13 =
déng CH3
phan | f,c™N"0 Ho ALY
S ) ‘l,.'/ O’
Rac CH; |H OMe [RI13_—
)\/ ’ H
jfjk H(N\“/J:::]/ CHj3
0
Rac [::]\V/ CH, |H \W/[::j,OMe RI13 =
T ” -
- _N 3
o ¥ o
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R1 R2 |R? R6 R11
R* R15
Achﬁ CF; |H | R13=
dong CH3
ghgn F.e "0 {
ﬁ{“ ,o;w
0
Rac \/\/\)(j\,H \ CH; (H OMe |R13 -
N H
. \H/ H{N\“/J:::]/ CH3
0
0
chat CF;, |H N=N R13 =
| ddng /r\i\N/> CH3
phﬁn F3C/\/\O &l’»
S
chat CF; |H N—NH R13 =
wne | ) R ocH;
phan | p.c™N""0 %
S .
Rac \/\/\/ CF; |H N—NH R13 =
' _ / _N
Rac % |CF; |H N—NH R13 =
: F / _N
\/\/\/\/ ‘,l‘/kN’ CH3
chat % |CF; |H N—NH R13 =
dong \\//\\/,\\/,\V/zg?/ /N CH
phan 1€/L\N 3
R
chat A CF; |H N—NH R13 =
déng F | { N CHj3
phan 1% N
S
chat % CF; |H N—NH R13 =
déng Z /N CHz
phéan N
S
| chat P CF, |(H /E:M* R13 =
déng = N CH
phan _1% N 3
S
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R1 R2 |R° RO R11.
| | R* RIS
Rac CF; |H OCF3 | R13 —
N\/ ’ E 3 H IéH3
N L' ‘
f/‘l (e}
Fsc—
'Rac CF, |H OHCF] 13 _
a5 d e
‘N "{N 3
_ —Jr;Jf_J o)
‘;ac
chat CF, |H N—NH RI3 =
dong AN CH,OC
ghﬁn F¢” "0 % Hj3
chat ‘ CF, |H N—NH RZ=F
| déng | AN RI3 -
phﬁn F3C/\/\O 11'1' OCH2C
S Hj
[ chat %\ |CR, |H N—NH RI3 =
déng /N CH
phan | FsC~ o~ N 3
S
chat CF; |H IN‘H R13 =
déng [ N OCHF
we | AT | ' >
S (
chat CF, [H N—NH RI3=
déng L CH3
ghml F,C~ 0
chat CF; |H N—NH R2R13
d6ng / N/,N -
phan | g c N0 ‘ % F
S - v An |
<
chat CF; |H N—NH R13 =
déng | .,,‘)’\N'IN OCH,C
ghan F3C/\/\O H3
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Rl R2 |R? R6 R11.
R* R15
chat CF; |H N—NH R22R13
dﬁng /©)1 x /,N —
phﬁn F3C/\/\O ﬁl‘» N o
s A
C
| chat CF; |H N—NH R12R13
| déng [N = |
£ | D
- 2
chat CF, |H N—NH R12R13
dong | /@A | /K N -
|phan | g c N0 BN o\
S Ao/
chat CF; |H N—NH RU1R12
doéng ’J:::]/jk /JL N
R % N
phan | F "0 JJ:’:>
s ="
R13 =
doéng [N CH
phén F3C/\/\_O ‘l"‘) N 3
chat /@A H |H ome | RI3 =
doéng - — | H \ CHa -
_N 3
phan F.c "0 "'l \“/©/
R o
Rac CF; |H OMe 13 =
N\/ ’ E 3 N léH?)
N \(N
./JJ °
FsC
Rac P . Y CF; |H OMe |R13_
N H
{:]r/ H(N\“/J:::]/ CH3
/_d/——/ )
FsC
| chét CF; |H H = R13 =
dong | 'S S CH3
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R1 R2 Ri R6 R1L.
| R RI15
S
chat CF, |H ~OMe | R13 =
doéng H | CH
2 | A Wy [
S ! |
chat /O)\ CF, H N—NH R3 =
déng ' [ N CH,
phan | sr ‘l"‘» N
S :
chat . |CF, |H N—NH RI3 =
‘déng O : /N Br
phé.n F3C/\/\O ‘1“» N
S
| chdt CF; |H N—NH RI13 =
dé /I N
| déng | ,,"/LN,
phan | g c N0
S o
chat CF; |H )N:N‘H R13 =
déng ' I I / N
phan | g0 BN / N,\N
ong 2 =
phan | o™~ %N <~o\
s
Y
| 5
chat . CF; |H /N(N‘H R13 =
déng / N N,/
ghﬁn F3C/\/\O {!'!, N J!U"
chat CF, |H T R13 =
N N 7
déng J@/\ L g CH,
S
chat - CF;, |H IN\H R13 =
déng O [N OCH
phan | g.c"o BN ’
S
chat _ X, CF; |H N—NH R13 =
| déng /N
phan F3C\/\O/©/ N OCH,
S
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R1L.
R15

chat
dong
phan

R13 =
OCF,

chat
dong
phan

RIB_
OCF,

chat

dong
phan

R13 =
OCH,

chat
dong
phan

R13 =
OCHCF,

chat

dong
phan

R13 =
CH,

chat
dong
phan

R13 =
OCH;

chat
dong
phan

R13 =
OCHCEF,

chat
déng
phan

R13 =

CH,

chat
doéng
phan

R13 =

chat
doéng
phan

R13 =
OCHCEF,

chat
doéng
‘phan

R13 =
OCH;
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R1 R2 Ri R6 RI1L
R R15
chat /©)1 CF, |H oA RI3 -
dong N -~ CH
phan | ™0 kS \W/\\ ’
S j °
chat CF, |H H H RI13 -
NN
dong | /@A % 'S ~ OCHCE,
ghan FSC/\/\O (0]
“chat CF, |H H RI13 =
dong g“ cl_’z'/o\'rN\/ CI—I3
ghan F,C” "0 -0 |
Chﬁ’t ) CF3 H 0 ) R13 =
déng ‘{H\N CH,
phan | ™0 H
S OMe
chat FD)I CF; |H IN\H RD =
dong N CH,
ghan F3C/\/\O '2’71 N
chat FsCa~_-O CF; H N—NH R =
/ _N
tos 168 A
S
chat F CF; |H N—NH RY =
dong % /KN/,N CH;
phan
S e
chat /@)\ CF3 H N,’N\H RE =
déng - N CH
phan | Fc”™""0 ﬁ‘s/k N ’
R
chat CF, |H N—NH R" =
déng N CH,CF,
I;hﬁ.n F3C/\/\O ﬁ!‘. N
chat CF; |H N—NH RP =
dong [ N CH,
phan | FsCa~~—"¢ N
S
chat CF3 H o /N OMe R13 —
don LT e
phan | PO~ % NTON
S
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R1 R2 Ri R6 R11.
R R15
chat F CF,; H N—NH R =
d6ng /@A / Nl/N OCI_IF?’
lghﬁn F30W0

“chat CF, |H 2 0 RE =
dong ,H G OCHF,
phan | p.c "0 ¥

s 0

| chat F CF, |H N—NH RZRD
déng /@)\ / N,,N =
‘ « |
Chéft CF3 H N— N\H R13 =
déng / N,,N

Phﬁn F3C/\/\O .

'S s
chit P . |CF [H N—NH R®=
dong [ N CH,

v ghén Fac\/\/\o N 1
Chfl,tk CF; H H P RS =
dong | Q WK CH,
phéan o o 009
S
Chﬁ,t 7 CF3 H o = \|| R13 -
déng -‘\ﬁ‘)k \\/ N OCHFZ
ghml F.c” "0 N _
chat /@)\ CF, |H R =
dong ° | N CHs;

N N

pha.n F3C/\/\O !'.'/lLN O’

S H _
Chétt CF3 H < R13 =
dong H 5 CH,

g | e .

)
chat R CF; |H N—NH RB=
dong /@)A " )/\N,,N OCH,C
phan Fs C/\/\/\ o H3

-240-




Rl R2 Ri RO R11.
| R R15
chat k CF; |H N—NH RB=
dong % /[N,,N CH,CF,
ghan | RN
chat /OA CF3 H IN‘H -R13 =
déng [N CH,
phan A~ %N
S
chat CF, |H N—NH R"'=F
dﬁng / l,N R13 = ‘
ghan‘ "0 "‘z" CH,
chat % |CF;, |H N—NH RB =
don / /,N ' CH,
phan | Fc™>""0 ﬁ'z/k N o
S ‘
R I I
déng O / N CH,
phéln (o) : “,7) N
S F
. F ,
chat O\/ CF; |H IN\H RD =
déng =z /N CH,
phan ﬁ". N
S .
chat CF, |H N—NH RU =
déng ol F [ N CH,
| phan - N
S . B
chat P CF; |H IN‘H RE =
déng Z /N CH,
phan L“I. N
S
Rac Nj)t CF3 H N— N\H R13 =
= / _N
chat \/\/\/ CF; |H IN‘H RG =
déng ' Z /N CH,
phéan ﬁ‘f. N
S

-241-




Rl R2 gi R6 R11.
R15
chat P % CF; |H N—NH R =
& o~ NS
S
chiat P CF, |H N—NH RG =
%) /
s |~ Jr o
S
chat /©A CF; |H o oMe |R1=F
doéng | /©/ R =
7 ghﬁn F3C/\/\O "../U\H CH3
chat /@)ﬁ CF, |H 4 0L |RP=
| déng W NTON CH,
ghﬁn F,¢” "0 \[O(\H
[ chat CF, |H H P R® =
ddng 4 ill‘»/ VA CH3
phéan o O
S
| chit /@)\ CF3 H y z | R =
dong N SN CH,
ghﬁn Fac/\/\o ‘{ 1
Chﬁtt ) CF3 H 4 I R13 —
dong Z ,H N CH;
phan X
S o)
chat FDA CF; |H N—NH R =
déng /N OCHF
phan | Fe "0 BN i
S
chit \ CF3 H H RB =
. A N e
O A o
phan | "o 5 0 0
S ,
chat FDA CF; |H N—NH RB =
déng [N CH
phan | Fae "0 “’(k N 3
chat FD)\ CF, |H N—NH RZR13
déng / N =
phan | Fe "0 %
S ' ,
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R1 R2 Ri R6 RI1L.
R R15
“
|
'y
o
Chfft ) FD}_ CF3 H N— N‘H R13 =
do /N
ph::% FaC” "0 "'z./kN I’fHZC
S .
chat FDA CF3 H N— N‘H RB =
don , [ N CH,CF
phaI% Fs¢” "0 &N 2
o, \/\/\/ |3 N R
A U
ﬁﬁ?ﬁ Z % /kN,,N OCHF,
S
| chat \/\/\/ CF; |H N—NH RG =
: d6n =z : / ,,N
b | 'S o
g 3
| chat F CF; |H ~ N-NH R12R13
déng ' ' /N =
phan | Fc™>""0 wOOW
| 2
Chdt /@A CF3 H ’ N— r‘i‘ 'R13 =
déng N M N CH
phan Fac/\/\o ‘1{ \"/L” A3
S (o]
Chfft \/\/\/L CF3 H H ’r‘i‘ R13 —
gﬁgﬁ ' Z ﬁ{N\“/iN,N .CH3
_ H
S (0]
chat \/\/\/ CF; |H o RG =
dﬁgﬁ Z “{ 75 I(_)ICHZC
p 3
S
chat CF; |H H RB =
doéng Z % Vi \\/ OCHF,
phan _ 0 0
S . _
Ché,t DA CF3 H N— N‘H R13 =
d6n / ,,N H
phaf FsC¢” "0 "‘:./kN -
S
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hoac chat déng phan 1ap thé, chat hé bién, muéi duoc dung hoac solvat ciia né.

15. Hop chét theo diém 1, trong d6 hop chét niy c6 cong thic:

CHj

s~ :
FsC FaC

hoac chét déng phan 1ap thé, chat hd bién, hoic musi dugc dung ctia né.

16. Hop chat theo diém 15, trong d6 hop chat nay c6 cong thiic:

FgC_/_—/

hoac chat hé bién, hodc mudi duoc dung cta né.

17. Hop chat theo diém 15, trong d6 hop chét nay c6 cong thic:
CHs

O
FaC

F3C

18. Muoéi dugc dung ctia hgp chat theo diém 15 hoic diém 16.

19. Hop chit theo diém 1, trong d6 hop chat nay cé cong thic:
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QO

20. Hop chét theo diém 19, trong d6 hop chat nay c6 cong thifc:

hoac chat hé bién, hoic mu6i duoc dung ciia né.

21. Hop chét theo diém 19, trong d6 hop chit nay c6 cong thitc:
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hodc chat déng phan lap thé, chat hd bién, hoic mudi dugc dung cia né.

23. Hop chét theo diém 22, trong d6 hgp chat nay c6 cong thiic:

' C
Fsc_/_/

hodc chat hd bién, hodc mudi duge dung clia nd.

24. Hop chat theo diém 22, trong d6 hgp chat niy cé cong thic:

O

F3C_/_/ F3C

25. Hop chét theo diém 1, trong d6 hop chét nay cé cong thic:
OCHF,

_OA
FaC FsC

hoac chat déng phan 1ap thé, chat hd bién, hodc mudi duge dung clia né.

26. Hop chdt theo diém 1, trong d6 hop chat nay c6 cong thitc:
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OCHF,
?‘:N‘
R N
ey e
FAC F3C

hodc chédt dong phan 1ap thé, chat hé bién, hoic mudi dugc dung ctia né.

27. Hop chét theo diém 25, trong dé hop chit niy cé cong thic:

OCHF,
=N
LN
-/_/O_Q N0
e Fol

28. Hop chit theo diém 1, trong d6 hop chit nay cé cong thitc:

CH,
N
X \r(\sozcm
Jsares
FoC

FsC H

hodc chat dong phan 1ap thé, chét hé bién, hoic mudi dugc dung clia né.

29. Hop chat theo diém 28, trong d6 hop chit nay cé cong thifc:

hoac chat hé bién, hoac mudi dugc dung clia nd.
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30. Hop chét theo diém 28, trong d6 hop chat nay c6 cong thiic:

CHj
N
X \[(\SOZCHa,
JRayes
FiC FaC

31. Dugc'phdm chita chét mang dugc dung va hop chat theo diém bat ky trong s6
cdc diém tir 1 dén 30, hodc chat déng phan lap thé, chat hd bién, hoic mudi dugc
dung clia né, tity ¥ k&t hop v6i mot hodc nhiéu tic nhan tri liéu bd sung 13 chat ic
ché dipeptidyl peptidaza-IV (DPP4) dugc chon trong s6 saxagliptin, sitagliptin,
vildagliptin va alogliptin.

32. Dugc phdm theo diém 31, trong d6 dugc phdm nay con bao gém mot hodc
nhiéu tic nhan tri liéu b8 sung dugc chon trong s6: c4c chat tri bénh tiéu dudng,
cdc chat tri bénh tang duong huyét, c4c chét tri bénh tang insulin, c4c chat tri bénh
vong mac, cdc chat tri bénh than kinh, c4c chét tri bénh than, cic chat tri bénh xo -
vita dong mach, céc chat tri bénh thi€u mau cuc b, cac chit tri bénh ting huyét
dp, cdc chat tri bénh béo phi, c4c chat tri bénh r6i loan lipit mau, cdc chat tri bénh
fﬁng lipit, cac chat tri bénh tang triglyxerit, cic chat tri bénh ting cholesterol, cac
chat tri bénh tdi phat hep, cic chat tri bénh ha lipit, cdc chat gay chan an, va chat

tc ché su thém an.

33. Dugc phém theo diém 31, trong d6 dugc phidm niy con bao gém mot hodc
nhiéu tic nhan tri liéu khic dugc chon trong s6: chét wc ché dipeptidyl
peptidaza-IV, chit tc ché€ nhan t6 van chuyén-2 natri-glucoza va chit c ch& 11b-
HSD-1.
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