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(57) Séng ché dé cap dén hop chat tetrahydropyridin, dong phan lap thé cta chung, hodc
muoi dugc dung cua ching va dugc pham ding dé phong hodc diéu tri bénh nhiém khuan
Gram am chira hop chit dugc biéu dién boi cong thire I, ddng phan lap thé cia chung hoic
mudi duge dung cia ching theo sang ché c6 thé thé hién hiéu qua t6t trong diéu tri bénh
nhiém khuan.
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Linh vue ky thuit dwoc dé cip

Séng ché @& cap dén hop chét tetrahydropyridin hitu ich trong didu tri bénh

nhidm khuén, cu thé 13 nhi®m khudn Gram 4m va duoc phdm chira hop chét nay.
Tinh trang k§ thuit ciia sing ché

Nhi®m tring do vi khudn Gram am nhu Entorobacteriaceae san sinh B-
lactamaza phd rong (ESBL), Pseudomonas aeruginosa, va Acinetobacter baumannii
1a vAn d& 16n dbi voi stic khoe, nhét 13 trong trudong hop nhiém tring bénh vién.
Ngoai ra, mic d6 khang thudc ngay cang ting ddi v6i cac liéu phép st dung khéng

sinh hién nay, d4n dén cé4c lua chon diéu tri bi han ché nghiém trong.

Vi khudn gram 4m dic biét & chd mang ngoai clia ching c6 chua
lipopolysacarit (LPS), 1a thanh phan thiét yéu dé duy tri tinh toan ven clia mang va
can thiét dbi véi kha ning sdng sét ctia vi khuln (Rev. Biochem 76: 295-329, 2007).
Thanh phén lipit chinh ctia LPS 14 lipit A, va su e ché sinh tong hop lipit A lam
chét vi khudn. Lipit A dugc tbng hop trén bé mit té bao chit clia mang trong vi
khuén thong qua con dudng bao gém chin loai enzym khéc nhau. C4c enzym nay c6
tinh bao thi cao & hiu hét cac vi khudn gram 4m. LpxC 13 enzym xc tic budc diu
tién trong con dudng sinh tdng hop lipit A, 1 budc loai bo nhém N-axetyl ciia UDP-
3-0-(R-3-hydroxymyristoyl)-N-axetylglucosamin. LpxC 13 enzym phu thudc Zn*
khong c6 twong ddng véi dong vat c6 v, vi vay, enzym nay 1a muc dich t6t dé phat

trién cac loai khang sinh méi.
Ban chit ky thuit clia sing ché

Muc dich ciia sang ché 1a d& xut hop chét tetrahydropyridin ¢ kha ning tc
ché UDP-3-0O-(R-3-hydroxymyristoyl)-N-axetylglucosamin deaxetylaza (LpxC) va

didu tri bénh nhiém khuin Gram am, dong phén lap thé cta ching, hoic mudi duge

dung cua ching.
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Muc dich khéc ctia sang ché 1a d& xudt phuong phép san xuét cac hop chat

nay.

Muc dich khac cta sang ché 1a d& xudt phwong phap e ché UDP-3-0-(R-3-
hydroxymyristoyl)-N-axetylglucosamin deaxetylaza (LpxC), bao gbm viéc st dung

mdt lwong c6 hidu qua tri liéu cac hop chét nay.

Muc dich khac ctia sang ché 13 d& xudt phuong phap didu tri bénh nhifém

khuin Gram 4m, bao gébm st dung mot lugng cé hi¢u qua tri liéu cac hop chat nay.

Muc dich khéc cta sang ché 14 d& xuét st dung cic hop chét ndy trong bao

ché thudc chita bénh dung d& didu tri bénh nhidm khuén Gram am.

Muc dich khac nfta cta sang ché 13 dé xuit dugc phdm ding dé phong hoic

diéu tri bénh nhi®m khudn Gram am, dugc phim bao gdm céc hop chét nay.
M3 ta chi tiét sing ché

Céc tac gia sang ché da tim ra hop chét tetrahydropyridin ¢6 hoat tinh tGc ché
UDP-3-0-(R-3-hydroxymyristoyl)-N-axetylglucosamin deaxetylaza (LpxC), va phat
hién ra rdng cdc hop chit ndy c6 thé duoc st dung dé diéu tri bénh nhiém khuin

Gram 4m, qua d6 hoan thanh séng ché.
Céc hop chit tetrahydropyridin

Pé dat duoc cac muc dich trén, sang ché @& xuét hop chét tetrahydropyridin
duoc bidu didn boi cong thic I sau day, dong phan 1ap thé cta chung, hoic mudi

dugc dung cua ching:
[Cong thire I

o
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R; 1a C1-C6 alkyl hodc C1-C6 haloalkyl;
Rz 13 hydro hoic C1-C6 alkyl;
R3 1a hydro, C1-C6 alkyl, C1-C6 alkoxy, -OH hodc halogen;

L 1a C3-C7 xycloalkyl, aryl, heteroaryl hodc khong, trong d6 it nhit mot H
cta C3-C7 xycloalkyl, aryl hodc heteroaryl c6 thé dugc thé béi halogen, C1-C6
alkyl, C1-C6 haloalkyl, -NRaRs hodc -OH;

D 1a C=C, C3-C7 xycloalkyl, aryl, heteroaryl hoic khong, trong d6 it nhét
mot H ctia C3-C7 xycloalkyl, aryl hodc heteroaryl co thé duoc thé boi halogen, C1-
C6 alkyl, C1-C6 haloalkyl, -NRaRg hodc -OH;

E 1a C=C, C3-C7 xycloalkyl, aryl, heteroaryl hodc khong, trong d6 it nhit mét
H ctia C3-C7 xycloalkyl, aryl hodc heteroaryl ¢6 thé dugc thé bdi halogen, C1-C6
alkyl, C1-C6 haloalkyl, -NRaRs hodc -OH;

G la C1-C6 alkyl, C3-C7 xycloalkyl, heteroxycloalkyl c6 4-6 canh, aryl hodc
heteroaryl,

trong d6 it nhit mot H ctia C1-C6 alkyl c6 thé dugc thé boi halogen, -NRaR,
-OH hoéc -ORc,

it nhit mot H ciia C3-C7 xycloalkyl hoic heteroxycloalkyl cé 4-6 canh c6 thé
dugc thé béi C1-C6 alkyl, C1-C6 alkyl-NRaRgp, CI1-C6 hydroxyalkyl, C1-C6
haloalkyl, C1-C6 alkoxy, C1-C6 alkyl-ORc, -NRaRg, -OH, -(C=0)-C1-C6 alkyl
hoéac -S(=0),-C1-C6 alkyl,

it nhat mot H cta aryl hodic heteroaryl ¢6 thé dugc thé bai C1-C6 alkyl, C1-
C6 hydroxyalkyl, C1-C6 alkyl-NRaRg, halogen, nitro, xyano, -NRaRg, -OH, -ORc,
-S(=0),2-C1-C6 alkyl, -S(=0)2-NRaRg hodc -N-S(=0),-C1-C6 alky];

Ra va Rg doc 18p véi nhau 1a hydro hodac C1-C6 alkyl, hodc Ra va Rs c6 thé
duoc lién két véi nhau dé tao thanh vong 4-6 canh, trong d6 vong 4-6 canh co thé c6
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nguyén tir O hodc S va it nhit mot H ciia vong 4-6 canh c6 thé duoc thé boi halogen,

-OH hoic C1-C6 hydroxyalkyl;

Rc 1a C1-C6 alkyl, C1-C6 hydroxyalkyl, -(C=0)-NRpRE hodc -S(=0).-C1-C6
alkyl; va

Rp va Rg ddc 14p véi nhau 1a hydro hodc C1-C6 alkyl.
Theo khia canh thir nhét,

nla 1 hodc 2;

R; 1a C1-C6 alkyl;

R> 1a C1-C6 alkyl;

R3 13 hydro;

L 13 aryl, heteroaryl hodc khdng, trong do6 it nhit mot H cita aryl hoic
heteroaryl c6 thé dugc thé boi halogen, C1-C6 alkyl hogc C1-C6 haloalkyl,

D Ia C=C hoac khong;
E 1a C=C hodc khong;

G 1a C1-C6 alkyl, C3-C7 xycloalkyl, heteroxycloalkyl cé 4-6 canh, aryl hodc
heteroaryl,

trong do it nhét mot H ctia C1-C6 alkyl c6 thé duoc thé bai halogen, -NRaRs,
-OH hoac -ORc,

it nhit mot H cua heteroxycloalkyl cé 4-6 canh c6 thé duoc thé bai C1-C6
alkyl, -(C=0)-C1-C6 alkyl hoic -S(=0),-C1-C6 alkyl,

it nhit mot H cta aryl hodic heteroaryl c6 thé dugc thé boi C1-C6 alkyl, C1-
C6 hydroxyalkyl, C1-C6 alkyl-NRaRg, halogen, nitro, xyano, -NRaRs, -OH, -ORc,
-S(=0),-C1-C6 alkyl hoic -S(=0).-NR4Rg;
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Ra va Rp doc 14p véi nhau 1a hydro hodc C1-C6 alkyl, hodc Ra va Rg ¢ thé
duoc lién két v6i nhau dé tao thanh vong 4-6 canh, trong d6 vong 4-6 canh c6 thé c6
Nguyén t& O va it nhit mot H cta vong 4-6 canh c6 thé dugc thé bsi C1-C6

hydroxyalkyl;

Rc 1a C1-C6 alkyl, C1-C6 hydroxyalkyl, -(C=0)-NRpRE hodc -S(=0)2-C1-C6
alkyl; va

Rp va Re ddc 1ap vai nhau 1a hydro.
Theo khia canh khéc,

nla 1 hodc 2;

Rj 1a C1-C6 alkyl;

R> 1a C1-C6 alkyl;

R3 13 hydro;

L 1a phenyl, pyridinyl hodc khéng, trong d6 it nhat mot H ctia phenyl hogc
pyridinyl c6 thé dugc thé boi halogen, C1-C6 alkyl hoic C1-C6 haloalkyl;

D 1a C=C hodc khong;
E 1a C=C hodc khong;

G 1a C1-C6 alkyl, C3-C6 xycloalkyl, heteroxycloalkyl cé 4-6 canh, phenyl,
pyridinyl, furanyl, thiophenyl hodc imidazolyl,

trong do it nhit mot H cia C1-C6 alkyl c6 thé duoc thé boi halogen,
-NRaRg, -OH hodc -ORc,

it nhit mot H cua heteroxycloalkyl c¢6 4-6 canh cé thé duoc thé bai C1-C6
alkyl, -(C=0)-C1-C6 alkyl hodc -S(=0),-C1-C6 alkyl,
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it nhat mot H cua phenyl, pyridinyl, furanyl, thiophenyl hodc imidazolyl c6
thé duogc thé boi C1-C6 alkyl, C1-C6 hydroxyalkyl, C1-C6 alkyl-NRaRg, halogen,
nitro, xyano, -NRaRg, -OH, -ORc, -S(=0),-C1-C6 alkyl hodc -S(=0)2-NRaRsz;

Ra va Rg doc 1ap vGi nhau 1a hydro hodc C1-C6 alkyl, hodc Ra va Rg ¢ thé
duoc lién két véi nhau dé tao thanh vong 4-6 canh, trong d6 vong 4-6 canh ¢6 thé c6
nguyén tr O va it nhit mot H ciia vong 4-6 canh c6 thé dugc thé bdi C1-C6
hydroxyalkyl;

Rc1a C1-C6 alkyl, C1-C6 hydroxyalkyl, -(C=0)-NRpRE hoéc -S(=0).-C1-C6
alkyl; va

Rp va Rg d6c¢ 14p véi nhau 12 hydro.

Khi dugce sir dung & diy, bao gdom cac yéu cau bao hd, cac thudt ngit sau diy

dugc dinh nghiia nhu dudi déy, trir trudng hop dugce giai thich cu thé.

Thuét ngit “alkyl” diung d& chi nhém hydrocacbon phan nhanh hodc mach
thing bao gbm 1-10 nguyén tir cacbon, trir trudng hop cu thé khac. Céac vi du tiéu
bidu cua alkyl bao gdm, nhung khéng giéi han, metyl, etyl, n-propyl, iso-propyl,
n-butyl, sec-butyl, iso-butyl, tert-butyl, n-pentyl, isopentyl, neopentyl, n-hexyl,
3-metylhexyl, 2,2-dimetylpentyl, 2,3-dimetylpentyl, n-heptyl, n-octyl, n-nonyl hodc
n-dexyl.

Thuét ngtt “alkoxy” dung dé chi nguyén tir hydro clia nhém hydroxyl dugc
thé boi alkyl. Vi du tiéu biéu cua alkoxy bao gébm, nhung khong giéi han, metoxy,
etoxy, propoxy, isopropoxy, butoxy, isobutoxy, tert-butoxy, pentyloxy,

neopentyloxy hodc isopentyloxy.

Thuat ngt “alkynyl” ding d& chi nhém hydrocacbon mach thing bao gbm
2-10 nguyén tir cacbon va bao gom it nhit mot lién két ba cacbon-cacbon. Vi du tiéu
biéu cua alkynyl bao gdm, nhung khéng gidi han, axetylen, propynyl, butynyl,
pentynyl, hexynyl hodc heptynyl.
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Thuat ngit “aryl” dung dé chi hé mot, hai, hay nhiéu vong thom cacboxylic.
Vi du tiéu bidu cua aryl bao gdm, nhung khong gi6i han, phenyl, biphenyl, naphthyl,

cling nhu moiety benzo cacboxylic.

Thuft ngtt “heteroaryl” dung d& chi hé mot, hai, hay nhidu vong thom
cacboxylic bao g6m mot hay nhiéu dj nguyén tit dugc chon tir nhém gém O, N hoac
S. Vi du tiéu bidu cia heteroaryl bao gdm, nhung khong gi6i han, pyrrolyl,
imidazolyl, pyrazolyl, triazolyl, tetrazolyl, furyl, furanyl, thiophenyl, pyridinyl,
pyrimidinyl, oxazolyl, oxadiazolyl, isoxazolyl, indolyl, quinolyl, isoquinolyl,

benzimidazolyl, benzothienyl hodc benzofuryl.

Thuét ngir “xycloalkyl” ding d& chi hydrocacbon mach vong bdo hoa bao
gdm 3-8 nguyén tir cacbon. Vi du tiéu biéu cta xycloalkyl bao gdm, nhung khéng

gi6i han, xyclopropyl, xyclobutyl, xyclopentyl hodc xyclohexyl.

Thuat ngft “dj vong” ding dé chi nhém mach vong bao gbm mot hay nhidu di
nguyén tir dugc chon tir nhém bao gém O, N, hodc S. Vi du tiéu biéu cta di vong
bao gdm, nhung khong giéi han, azetidinyl, tetrahydrofuranyl, imidazolidinyl,
pyrolidinyl, piperidinyl, piperazinyl, oxazolidinyl, thiazolidinyl, pyrazolidinyl,
morpholinyl, thio-morpholinyl, oxazinyl hodc tetrahydropyridinyl.

Thut ngit “mudi duge dung” c6 nghia 1a hop chét hoic thanh phin phai
tuong thich v& mat hoa hoc va/hodc v& mit ddoc tinh, véi cac thanh phén khac co

trong ché phdm, va/hoic dong vat c6 vi duge didu trj bang chat nay.

Thuét ngfr “ddng phan 14p thé” c6 nghia 14 cic hop chit c6 mot hay nhiéu tim
khong d6i xtmg chiral) va mdi tAm tdn tai & cdu hinh R hodc S. Pdng phan lap thé
bao gbm tit ca cac dang diastereome, enantiome, va epime cling nhu dang triét

quang (raxemat) va hdn hop ctia chiing.

Theo khia canh khéc, hop chét tetrahydropyridin dugc chon tir nhém bao gdm

cac hop chat sau:

1) 4-(4-(4-((4-(dimetylamin)phenyl)etynyl)phenyl)-3,6-dihydropyridin-1(2H)-
yl)-N-hydroxy-2-metyl-2-(metylsulfonyl)butanamit;
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2) N-hydroxy-2-metyl-2-(metylsuifonyl)-4-(4-(4-(phenyletynyl)phenyD)-3,6-
dihydropyridin-1(2H)-yl)butanamit;

3) N-hydroxy-4-(4-(4-((4-metoxyphenyl)etynyl)phenyl)-3,6-dihydropyridin-
1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanamit;

4) 4-(4-(4-(xyclopropyletynyl)phenyl)-3,6-dihydropyridin-1(2H)-yl)-N-
hydroxy-2-metyl-2-(metylsulfonyl)butanamit;

5) N-hydroxy-4-(4-(4-(4-hydroxybut-1-yn-1-yl)phenyl)-3,6-dihydropyridin-
1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanamit;

6) 4-(4-(4-(hex-1-yn-1-yl)phenyl)-3,6-dihydropyridin-1(2H)-yl)-N-hydroxy-
2-metyl-2-(metylsulfonyl)butanamit;

7) 4-(4-(4-(3-(dimetylamin)prop-1-yn-1-yl)phenyl)-3,6-dihydropyridin-
1(2H)-y1)-N-hydroxy-2-metyl-2-(metylsulfonyl)butanamit;

8) N-hydroxy-4-(4-(4-(3-hydroxybut-1-yn-1-yl)phenyl)-3,6-dihydropyridin-
1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanamit;

9) 4-(4-(4-(xyclopentyletynyl)phenyl)-3,6-dihydropyridin-1(2H)-yl)-N-
hydroxy-2-metyl-2-(metylsulfonyl)butanamit;

10) 4-(4-(4-(xyclohexyletynyl)phenyl)-3,6-dihydropyridin-1(2H)-yI)-N-
hydroxy-2-metyl-2-(metylsulfonyl)butanamit;

11)  N-hydroxy-2-metyl-2-(metylsulfonyl)-4-(4-(4-(pent-1-yn-1-yl)phenyl)-
3,6-dihydropyridin-1(2H)-yl)butanamit;

12) 4-(4-(4-(3-xyclohexylprop-1-yn-1-yl)phenyl)-3,6-dihydropyridin-1(2H)-
y1)-N-hydroxy-2-metyl-2-(metylsulfonyl)butanamit;

13) N-hydroxy-2-metyl-4-(4-(4-(4-metylpent-1-yn-1-yl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)-2-(metylsulfonyl)butanamit;
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14)  4-(4-(4-(5-clopent-1-yn-1-yl)phenyl)-3,6-dihydropyridin-1(2H)-y1)-N-
hydroxy-2-metyl-2-(metylsulfonyl)butanamit;

15) N-hydroxy-2-metyl-2-(metylsulfonyl)-4-(4-(4-(3-(pyrolidin-1-yl)prop-1-
yn-1-yl)phenyl)-3,6-dihydropyridin-1(2H)-yl)butanamit;

16) 4-(4-(4-(3-(dietylamin)prop-1-yn-1-yl)phenyl)-3,6-dihydropyridin-1(2H)-
yD)-N-hydroxy-2-metyl-2-(metylsulfonyl)butanamit;

17) N-hydroxy-4-(4-(4-(3-((S)-2-(hydroxymetyl)pyrolidin-1-yl)prop-1-yn-1-
yl)phenyl)-3,6-dihydropyridin-1(2H)-y1)-2-metyl-2-(metylsulfonyl)butanamit;

18) N-hydroxy-4-(4-(4-(5-hydroxypent-1-yn-1-yl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanamit;

19) 5-(4-(1-(4-(hydroxyamin)-3-metyl-3-(metylsulfonyl)-4-oxobutyl)-1,2,3,6-
tetrahydropyridin-4-yl)phenyl)pent-4-yn-1-yl metansulfonat;

20) 4-(4-(4-(5-(dimetylamin)pent-1-yn-1-yl)phenyl)-3,6-dihydropyridin-
1(2H)-yl)-N-hydroxy-2-metyl-2-(metylsulfonyl)butanamit;

21)  4-(4-(4-(5-aminpent-1-yn-1-yl)phenyl)-3,6-dihydropyridin-1(2H)-yl)-N-
hydroxy-2-metyl-2-(metylsulfonyl)butanamit;

22) N-hydroxy-4-(4-(4-(3-hydroxyprop-1-yn-1-yl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanamit;

23) N-hydroxy-4-(4-(4-(3-metoxyprop-1-yn-1-yl)phenyl)-3,6-dihydropyridin-
1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanamit;

24)  N-hydroxy-4-(4-(4-(3-(3-hydroxypropoxy)prop-1-yn-1-yl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanamit;

25) N-hydroxy-2-metyl-2-(metylsulfonyl)-4-(4-(4-(3-morpholinoprop-1-yn-1-
yl)phenyl)-3,6-dihydropyridin-1(2H)-yl)butanamit;

-10-
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26) 3-(4-(1-(4-(hydroxyamin)-3-metyl-3-(metylsulfonyl)-4-oxobutyl)-1,2,3,6-
tetrahydropyridin-4-yl)phenyl)prop-2-yn-1-yl carbamat;

27) 5-(4-(1-(4-(hydroxyamin)-3-metyl-3-(metylsulfonyl)-4-oxobutyl)-1,2,3,6-
tetrahydropyridin-4-yl)phenyl)pent-4-yn-1-yl carbamat;

28) N-hydroxy-4-(4-(4-(5-metoxypent-1-yn-1-yl)phenyl)-3,6-dihydropyridin-
1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanamit;

29) N-hydroxy-4-(4-(4-(6-hydroxyhex-1-yn-1-yl)phenyl)-3,6-dihydropyridin-
1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanamit;

30) N-hydroxy-2-metyl-2-(metylsulfonyl)-4-(4-(4-(6-morpholinohex-1-yn-1-
yD)phenyl)-3,6-dihydropyridin-1(2H)-yl)butanamit;

31) 4-(4-(4-(3-(dimetylamin)prop-1-yn-1-yl)-3-flophenyl)-3,6-
dihydropyridin-1(2H)-y1)-N-hydroxy-2-metyl-2-(metylsulfonyl)butanamit;

32) 4-(4-(4-(3-(dimetylamin)prop-1-yn-1-y1)-3,5-diflophenyl)-3,6-
dihydropyridin-1(2H)-y1)-N-hydroxy-2-metyl-2-(metylsulfonyl)butanamit;

33) 4-(4-(4-(3-(dimetylamin)prop-1-yn-1-yl)-2-flophenyl)-3,6-
dihydropyridin-1(2H)-yl)-N-hydroxy-2-metyl-2-(metylsulfonyl)butanamit;

34) N-hydroxy-2-metyl-2-(metylsulfonyl)-4-(4-(4-(thiophen-2-
yletynyl)phenyl)-3,6-dihydropyridin-1(2H)-yl)butanamit;

35) N-hydroxy-2-metyl-2-(metylsulfonyl)-4-(4-(4-((4-
nitrophenyl)etynyl)phenyl)-3,6-dihydropyridin-1(2H)-yl)butanamit;

36) N-hydroxy-2-metyl-2-(metylsulfonyl)-4-(4-(4-(pyridin-3-
yletynyl)phenyl)-3,6-dihydropyridin-1(2H)-yl)butanamit;

37) N-hydroxy-4-(4-(4-((4-hydroxyphenyl)etynyl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanamit;

-11-
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38) N-hydroxy-2-metyl-4-(4-(4-((1-metyl-1H-imidazol-4-yl)etynyl)phenyl)-
3,6-dihydropyridin-1(2H)-y1)-2-(metylsulfonyl)butanamit;

39)  N-hydroxy-2-metyl-4-(4-(4-((1-metylazetidin-3-yl)etynyl)phenyl)-3,6-
dihydropyridin-1(2H)-y1)-2-(metylsulfonyl)butanamit;

40) 4-(4-(4-((1-axetylazetidin-3-yl)etynyl)phenyl)-3,6-dihydropyridin-1(2H)-
yD)-N-hydroxy-2-metyl-2-(metylsulfonyl)butanamit;

41) N-hydroxy-2-metyl-2-(metylsulfonyl)-4-(4-(4-((1-
(metylsulfonyl)azetidin-3-yl)etynyl)phenyl)-3,6-dihydropyridin-1(2H)-yD)butanamit;

42) 4-(4-(3-flo-4-(7-hydroxyhepta-1,3-diyn-1-yl)phenyl)-3,6-dihydropyridin-
1(2H)-y1)-N-hydroxy-2-metyl-2-(metylsulfonyl)butanamit;

43)  4-(4-(3-flo-4-(6-hydroxyhexa-1,3-diyn-1-yl)phenyl)-3,6-dihydropyridin-
1(2H)-yl)-N-hydroxy-2-metyl-2-(metylsulfonyl)butanamit;

44) 4-(4-(4-(xyclopropylbuta-1,3-diyn-1-y1)-3-flophenyl)-3,6-dihydropyridin-
1(2H)-y1)-N-hydroxy-2-metyl-2-(metylsulfonyl)butanamit;

45) 4-(4-(4-(5-(dimetylamin)penta-1,3-diyn-1-yl)-3-flophenyl)-3,6-
dihydropyridin-1(2H)-yl)-N-hydroxy-2-metyl-2-(metylsulfonyl)butanamit;

46) N-hydroxy-4-(4-(4-(7-hydroxyhepta-1,3-diyn-1-yl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanamit;

47) N-hydroxy-4-(4-(4-(6-hydroxyhexa-1,3-diyn-1-yl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanamit;

48) N-hydroxy-4-(4-(4-(5-hydroxypenta-1,3-diyn-1-yl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanamit;

49) 4-(4-(4-(5-(dimetylamin)penta-1,3-diyn-1-yl)phenyl)-3,6-dihydropyridin-
1(2H)-y1)-N-hydroxy-2-metyl-2-(metylsulfonyl)butanamit;
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50) N-hydroxy-4-(4-(4-(5-metoxypenta-1,3-diyn-1-yl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanamit;

51)  N-hydroxy-2-metyl-2-(metylsulfonyl)-4-(4-(4-(phenylbuta-1,3-diyn-1-
yDphenyl)-3,6-dihydropyridin-1(2H)-yl)butanamit;

52) N-hydroxy-2-metyl-2-(metylsulfonyl)-4-(4-(pyridin-4-yletynyl)-3,6-
dihydropyridin-1(2H)-yl)butanamit;

53) 4-(4-((4-bromphenyl)etynyl)-3,6-dihydropyridin-1(2H)-yl)-N-hydroxy-2-
metyl-2-(metylsulfonyl)butanamit;

54) N-hydroxy-4-(4-(7-hydroxyhepta-1,3-diyn-1-y1)-3,6-dihydropyridin-
1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanamit;

55) N-hydroxy-2-metyl-2-(metylsulfonyl)-4-(4-(4-(pyridin-4-yl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)butanamit;

56)  4-(4-([1,1'-biphenyl]-4-yl)-3,6-dihydropyridin-1(2H)-yl)-N-hydroxy-2-
metyl-2-(metylsulfonyl)butanamit;

57) 4-(4-(4'-clo-[1,1'-biphenyl]-4-y1)-3,6-dihydropyridin-1(2H)-yl)-N-
hydroxy-2-metyl-2-(metylsulfonyl)butanamit;

58) 4-(4-(4'-flo-[1,1'-biphenyl]-4-y1)-3,6-dihydropyridin-1(2H)-yl)-N-
hydroxy-2-metyl-2-(metylsulfonyl)butanamit;

59) N-hydroxy-4-(4-(4'-hydroxy-[1,1'-biphenyl]-4-yl)-3,6-dihydropyridin-
1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanamit;

60) 4-(4-(3'-flo-4'-metoxy-[1,1'-biphenyl]-4-yl)-3,6-dihydropyridin-1(2H)-yl)-
N-hydroxy-2-metyl-2-(metylsulfonyl)butanamit;

61) N-hydroxy-2-metyl-2-(metylsulfonyl)-4-(4-(4-(pyridin-3-yl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)butanamit;
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62) 4-(4-(4-(6-flopyridin-3-yl)phenyl)-3,6-dihydropyridin-1(2H)-yl)-N-
hydroxy-2-metyl-2-(metylsulfonyl)butanamit;

63)  4-(4-(4-(furan-3-yl)phenyl)-3,6-dihydropyridin-1(2H)-yl)-N-hydroxy-2-
metyl-2-(metylsulfonyl)butanamit;

64) N-hydroxy-2-metyl-2-(metylsulfonyl)-4-(4-(4"-(metylsulfonyl)-[1,1'-
biphenyl]-4-yl1)-3,6-dihydropyridin-1(2H)-yl)butanamit;

65) N-hydroxy-4-(4-(4'-(hydroxymetyl)-[1,1'-biphenyl]-4-y1)-3,6-
dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanamit;

66) 4-(4-(4'-xyano-[1,1'-biphenyl]-4-yl)-3,6-dihydropyridin-1(2H)-yl)-N-
hydroxy-2-metyl-2-(metylsulfonyl)butanamit;

67) N-hydroxy-2-metyl-2-(metylsulfonyl)-4-(4-(4'-pentyl-[1,1'-biphenyl]-4-
yD-3,6-dihydropyridin-1(2H)-yl)butanamit;

68) 4-(4-(4'-(azetidin-1-ylsulfonyl)-[1,1'-biphenyl]-4-y1)-3,6-dihydropyridin-
1(2H)-y)-N-hydroxy-2-metyl-2-(metylsulfonyl)butanamit;

69)  4'-(1-(4-(hydroxyamin)-3-metyl-3-(metylsulfonyl)-4-oxobutyl)-1,2,3,6-
tetrahydropyridin-4-y1)-[1,1'-biphenyl]-4-yl metansulfonat;

70) N-hydroxy-2-metyl-2-(metylsulfonyl)-4-(4-(4-(thiophen-3-yl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)butanamit;

71) N-hydroxy-4-(4-(4-(3-metoxythiophen-2-yl)phenyl)-3,6-dihydropyridin-
1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanamit;

72) N-hydroxy-2-metyl-2-(metylsulfonyl)-4-(4-(4-(4-metylthiophen-2-
yl)phenyl)-3,6-dihydropyridin-1(2H)-yl)butanamit;

73) 4-(4-(4'-(etylsulfonyl)-[1,1'-biphenyl]-4-y1)-3,6-dihydropyridin-1(2H)-yl)-
N-hydroxy-2-metyl-2-(metylsulfonyl)butanamit;
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74)  N-hydroxy-2-metyl-2-(metylsulfonyl)-4-(4-(4'-(morpholinometyl)-[1,1'-
biphenyl]-4-yl)-3,6-dihydropyridin-1(2H)-yl)butanamit;

75) N-hydroxy-4-(6-(3-metoxyprop-1-yn-1-yl)-3',6'-dihydro-[3,4"-bipyridin]-
1'(2'H)-yl)-2-metyl-2-(metylsulfonyl)butanamit;

76)  3-(4-([1,1'-biphenyl]-4-y1)-3,6-dihydropyridin-1(2H)-yl)-N-hydroxy-2-
metyl-2-(metylsulfonyl)propanamit;

77) 4-(4-(4-(3-(dimetylamin)prop-1-yn-1-yl)-3-metylphenyl)-3,6-
dihydropyridin-1(2H)-y1)-N-hydroxy-2-metyl-2-(metylsulfonyl)butanamit; va

78) 4-(4-(4-(3-(dimetylamin)prop-1-yn-1-yl)-3-(triflometyl)phenyl)-3,6-
dihydropyridin-1(2H)-y1)-N-hydroxy-2-metyl-2-(metylsulfonyl)butanamit.

Theo séng ché, mubi duge dung t5t nhat 1a mudi bd sung axit duoc tao thanh
vai axit tu do duge dung. Axit tu do cé thé dugc st dung theo sang ché bao gém axit
hitu co va axit vd co. Axit v0 co bao gdm axit clohydric, axit bromhydric, axit
sulfuric, axit phosphoric, v.v..., va axit hitu co bao gém axit xitric, axit oxalic, axit
axetic, axit lactic, axit maleic, axit coumaric, axit gluconic, axit meansulfonic, axit
glycolic, axit sucxinic, axit 4-toluensulfonic, axit trifloaxetic, axit glutamic, axit

aspartic, v.v...

Ngoai ra, cac hop chat c6 cong thirc I hoic mudi duoe dung ctia ching c6 thé
cho thdy tinh da hinh, va ciing c6 thé ton tai dudi dang solvat (cu thé nhu, hydrat,
v.v...). Hon nita, cic hop chét clia sang ché cling c6 thé ton tai dang ddng phan lap

thé riéng biét hodc hdn hop cia cac dong phan lap thé.
Phuong phap san xuit hop chét tetrahydropyridin

Sang ché dé xuAt phuong phéap san xuit cac hop chét tetrahydropyridin duoc
biéu dién bdi cong thic I, ddng phan 1ap thé cia ching, hodc hoic mudi duge dung

cta ching.

Hop chat cua sang ché c6 thé dugce san xuat theo m¢t hodc nhicu so do duoc

thao luén dudi day.
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Céc phuong phap c6 thé dugc sir dung hodc tryc tiép hodc thong qua cai bién
bdi cac nha héa hoc duoc ddo tao d& san xudt cac chit trung gian chinh va cac hop

chit nhét dinh ctia sang ché.

Trinh tu tng hop phit hop c6 thé duoc lwa chon dé& dang theo céc chu tric cu
thé ctia sang ché, nhung theo k¥ thuat tng hop hitu co thyc té, nhu phuong phép
duoc téng két trong co s& dit liéu hoa hoc sin cé, theo CAS Scifinder va Elesvier
Reaxys. Dua trén nhitng phuong phap chung nay, cic hop chét ctia sang ché c6 thé
duoc tdng hop mét cach d& dang.

Mot sé phuong phap téng hop chung dé san xudt cic hop chit ctia sang ché

dugc minh hoa dudi day.

[Quy trinh chung 1]
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a) Trietylamin (EtsN), dimetylformamit (DMF); b) axit boronic, Pd(PPh3)2Clz,
K2COs3, 1,4-Dioxan, H>O, nhiét hoic axetylen, Pd(PPh3)2Clz, EtsN, Cul, DMF, nhiét;
c) LiOH, tetrahydrofuran (THF), metanol (MeOH), H>O;
e) 1-[Bis(dimetylamin)metylen]-1H-1,2,3-triazolo[4,5-b]pyridinium 3-oxit
hexaflophosphat (HATU), Hydroxybenzotriazol (HOBT), Et:N, NH,-OTHP [O-
(Tetrahydro-2 H-pyran-2-yl)hydroxylamin], DMF; f) HCI, MeOH

[Quy trinh chung 2]

-16-



34695

OO0 134, - OO0,

O R
%] b
O\\S R. )

o< QR Br-/j—o\

SRZ

o Y Rs
eeeo — OO

d)l
*S R;

- O-O-O-D f& DO S

f) l
o‘s ks

oYoiororaath

a) Pd(PPhs),Cly, K2CO3, 1,4-Dioxan, H2O, nhiét; b) TFA, Diclometan; c)
Et;N, DMF; d) LiOH, THF, MeOH, H»O; e) HATU, HOBT, Et;N, NH-OTHP,
DMF; f) HCI, MeOH

Str dung hop chét tetrahydropyidin

Sang ché d& xuét dugc phim ding d phong hoic diéu tri bénh nhiém khuén,
duoc phim bao gdm chit mang dugc dung, va thanh phén hoat tinh 13 hop chét duoc
biéu din bdi cong thic I sau ddy, ddng phan 1ap thé ciia ching hozc mudi duge

dung cuia ching:

[Cong thure I

o
Ry Ry—5%° HN-OH

O-O-O- O

trong d6 cong thirc I duge dinh nghia nhu trén.

Hop chit c6 cong thic I theo sang ché, ddng phan 1ap thé ctia chiing, hodc
mudi duge dung ctia ching, thé hién hoat tinh khang khuén, cu thé 1a khang vi khudn
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Gram 4m va do d6 phi hop d& didu tri bénh nhidm khuén & dong vat ¢6 v, cu thé 1a
6 nguoi. Ching ¢ thé duoc sit dung d8 phong hoic didu tri bénh nhiém khuén do vi
khudn Gram 4m, cu thé 1 bénh nhiém khuin giy ra bai vi khuin Gram 4m min cam
va da khang thudc. Vi du v& vi khuin Gram am bao gdm Acinetobacter baumannii,
Acinetobacter spp., Achromobacter spp., Aeromonas spp., Bacteroides spp.,
Bordetella spp., Borrelia spp., Brucella spp., Campylobacter spp., Chlamydia spp.,
Citrobacter spp., Enterobacter aerogenes, Enterobacter cloacae, Escherichia coli,
Francisella tularensis, Fusobacterium spp., Haemophilus influenza (beta-lactamaza
duong tinh va &m tinh), Helicobacter pylori, Klebsiella oxytoca, Klebsiella
prneumoniae (bao gdm gen mi hoéa cho B-lactamaza phd rong (sau ddy goi la
“ESBL”)), Legionella pneumophila, Moraxella catarrhalis (beta-lactamaza positive
va negative), Morganella morganii, Neisseria gonorrhoeae, Neisseria meningitides,
Proteus vulgaris, Porphyromonas spp., Prevotella spp., cac thanh vién trong ho
Enterobacteriaceae biéu hién ESBL, KPC, CTX-M, metalo-beta-lactamaza, va beta-
lactamaza loai AmpC gy khang céc loai khang sinh hién nay nhu cephalosporin,
cephamycin, carbapenem, va tb hop trc ché beta-lactam/beta-lactamaza, Mannheimia
haemolyticus, Pasteurella spp., Proteus mirabilis, Providencia spp., Pseudomonas
aeruginosa (bao gdbm P. aeruginosa khang ceftazidime, cefpirome va cefepime, P.
aeruginosa khang carbapenem hodc P. aeruginosa khang quinolon), Pseudomonas
spp., Salmonella spp., Shigella spp., Serratia marcescenes, ITreponema spp.,

Burkholderia cepacia, Vibrio spp., Yersinia spp., va Stenotrophomonas maltophilia.

Theo phuong an thuc hién cu thé hon, vi du v& vi khudn Gram 4m bao gém
Acinetobacter baumannii, Acinetobacter spp., Enterobacter aerogenes, Enterobacter
cloacae, Escherichia coli, Klebsiella oxytoca, Klebsiella pneumoniae, Serratia
marcescens, Pseudomonas aeruginosa va cac thanh vién trong ho
Enterobacteriaceae biéu hién ESBL, KPC, CTX-M, metalo-beta-lactamaza, va beta-
lactamaza loai AmpC gy khang cac loai khang sinh hién nay nhu cephalosporin,

cephamycin, carbapenem, va t& hop trc ché beta-lactam/beta-lactamaza.

Hop chit c6 cong thirc I theo sang ché hoic ddng phan lap thé, hosic mudi

duoc dung cta ching, c6 thé duoc sir dung dé phong hodc diéu tri bénh nhiém khuin
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duoc chon tir nhém bao gém bénh viém phéi bénh vién, nhiém tring dudng tiét niéu,
nhiém tring hé théng (cu thé nhu nhidm tring huyét), nhidm tring da va mé mém,
nhi®m tring vét md, nhidm tring trong & bung, nhiém tring phdi (bao gdm ca nhing
bénh nhan bi xo nang), viém ndi mac tim, nhiém tring ban chan do tiéu duodng, viém

tiy xwong va nhim tring hé thin kinh trung wong.

Céc hop chét theo cong thirc I theo sang ché hoic dong phan 1ip thé cia
ching thé biéu hién cac dic tinh khang khuén noi tai va c6 kha ning cai thién tinh
thdm clia mang ngoai cia vi khudn Gram am ddi véi cac tic nhan khéng khuan khac.
Viéce st dung chiing két hop v6i chit khang khuén khéc c6 thé mang lai mét s6 loi
thé hon nfta nhu giam tic dung phu cua thudc do sir dung lidu thip hon hogc thoi
gian didu tri ngén hon, chita khoi bénh nhanh hon gitip rit ngin thoi gian nim vién,
mé rong phd kiém soat mam bénh, va giam nguy co phét trién bénh khang khang
sinh. Chét khang khuin dé sir dung két hop vé6i hop chét c6 cong thic I theo séng
ché dugc chon tir nhém bao gdm khang sinh penicilin (cu thé nhu ampicilin,
piperacilin, penicilin G, amoxicilin hodc tetracilin), khang sinh cephalosporin (cu thé
nhu ceftriaxone, ceftazidime, cefepime, cefotaxime), khang sinh carbapenem (cu thé
nhu imipenem, hodc meropenem), khang sinh monobactam (cu thé nhu aztreonam),
khéng sinh floquinolon (cu thé nhu ciprofloxacin, moxifloxacin hoic levofloxacin),
khang sinh macrolit (cu thé nhu erythromycin hodc azithromycin), khang sinh
aminglycosit (cu thé nhu amikacin, gentamycin hoic tobramycin), khang sinh
glycopeptit (cu thé nhu vancomycin hoc teicoplanin), khang sinh tetracyclin (cu thé
nhu tetracyclin), va linezolit, clindamycin, telavancin, daptomycin, novobiocin,

rifampicin va polymyxin.

Pé biéu hién hoat tinh khang sinh, hop chét can dugc st dung véi lugng co
hiéu qua tri liéu. “Lugng c6 hi€u qua tri liéu” cé nghia la mot lugng hop chit du dé
diéu tri bénh nhidm tring, véi ty 18 loi ich/rii ro hop 1y ¢6 thé 4p dung cho phéc d6
didu tri y t& bét ky. Tuy nhién, cAn hiu ring, bac s§ diéu tri s& quyét dinh lidu tng
sb hang ngdy ctia hop chét trong pham vi chin doan y khoa hop 1y. Liéu c6 hiéu qua
tri liéu cho bénh nhan cu thé bat ky tuy thudc vao nhiéu yéu t5 bao gém rdi loan

dugc dicu tri va mirc d0 nghiém trong cua r6i loan; hoat tinh cua hop chat cu the

-19-



34695

dugc st dung; tudi, thé trong, tinh trang sic khoe, gidi tinh va ché do an uéng cla
bénh nhan; thoi gian st dung thudc; thoi gian didu tri; thubc duoc st dung két hop
hoic trung khép ngiu nhién vé6i hop chét cu thé duoc sir dung; va twong tu nhur cic
chit thong thudong duoc st dung trong linh vyc y té. Tuy nhién, theo nguyén tc chi
dao chung, lidu tdng s§ hang ngay thuong nim trong khoang 0,1-5000 mg/kg/ngdy
dudi dang 1idu don hodic cac lidu duoc chia nhé. Thong thudng, lidu str dung cho

ngudi nim trong khoang 10-3000 mg/ngay, dudi dang liéu don hoic lidu da.

Con dudng bét ky thudng dugce sir dung trong diéu trj bénh truyén nhifm, bao
gdm dudng ubng, duong tidém, bdi tai chd, duong truc tring, dudng niém mac va
dudng rudt, déu c6 thé duogc ap dung dé st dung hop chét. Duong ti€ém duogc st dung
bao gdm tiém dé tao ra hiéu qua hé thdng hodc tiém truc tiép vao khu vuc bi anh
hudng. Vi vu vé dudng tiém bao gdm tiém duéi da, tiém tinh mach, tiém bip, tiém
trong da, tiém ndi ty mac, ti€ém ndi nhan, tiém ndi so, ti€ém trong nio thét hoic tiém
truyén. Str dung bdi tai chd bao g@)m didu tri didu tri khu vue c6 thé d& dang cho
thubc thAm qua, cu thé nhu mit, tai bao gdm nhidm tring tai ngoi va tai gilta, 4m
dao, vét thuong hé, da bao gém da b& mit va cAu tric ha bi, hodc duong rudt dudi

khéc. St dung qua dudng niém mac bao gom thudc xit miii hodc thudc hit.

Sang ché cing d8 xudt phuong phdp wc ché UDP-3-O-(R-3-
hydroxymyristoyl)-N-axetylglucosamin deaxetylaza (LpxC), bao gdm cho bénh nhén
str dung mot luong ¢6 hiéu qua tri lidu hop chét dugc biéu dién boi cong thic I, ddng
phén 14p thé ciia chung hodc mudi dugc dung ciia ching theo sang ché. Theo mét s6
phuong 4n thuyc hién, sang ché & xuit phuong phip e ché UDP-3-O-(R-3-
hydroxymyristoyl)-N-axetylglucosamin deaxetylaza (LpxC), bao gém cho té bao
tiép xac v6i (cu thé 13, trong éng nghiém (in vitro) hodc trong co thé (in vivo)) mot
lugng c6 hiéu qua tri liéu hop chit duoc biéu dién béi cong thirc I, ddng phan lap thé

cta chung hodc mudi duge dung cia chung theo sdng ché.

Séang ché ciing d& xuat phuong phép didu tri bénh nhidm khuén, bao gdm cho
bénh nhan st dung mdt lugng c6 hi¢u qua tri liéu hgp chit duoc biéu dién bdi cong

thte I, ddng phan 14p thé cta chung hoic mubi diroc dung ctia ching theo sang ché.
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Séang ché ciing d& xuét sir dung hop chét duogc biéu dién boi cong thic I, dong
phan 14p thé cua ching hoic mudi duge dung ctia chiing theo séng ché trong san xuit
thubc diéu tri bénh nhiém khuan.

Hop chét duoc bidu din béi cong thire I, ddng phén 1ap thé clia chiing hoic
mudi duoc dung ctia chung theo sang ché c6 thé thé hién hiéu qua tt trong didu tri
bénh nhiém khuén.

Vi du thye hién sing ché

Céc phuong an thyc hién clia sdng ché dugc md ta trong cac vi du sau day,
cic phuong an thyc hién duge md ta chi nham muc dich minh hoa ma khéng gisi
han séng ché. Céc chir viét tit phd bién c6 thé duoc hiéu rd béi ngudi c6 trinh do

trung binh trong cling linh vuc k¥ thuat dugc sir dung trong subt qua trinh mé ta.

T4t ca céc chit phan tmg hoa hoc déu sin c6 trén thi trudong. Sic ky cot
nhanh, ¢6 nghia 12 sic ky silica gel trir khi trong trudng hop dugc cha thich cu thé,
duoc thuc hién trén hé théng Teledyne Combiflash-RF-200. Phd cdng hudng tir hat
nhan 'H ("H NMR) (8,ppm) dugc ghi lai trén thiét bi 400 MHz hoic 600 MHz. Dit

liéu khdi phd cho phuong phép ion héa duong dwgce cung cip.

Quy trinh san xuét 1: Téng hop chit trung gian 1 {metyl 4-brom-2-metyl-2-
(metylsulfonyl)butanoat}

o] Q
cl ,0\\§/

~>~ONa BB
/\g/‘)\ e /‘\g,o\ B

Budc 1: Téng hop metyl 2-(metylsulfonyl)propanoat

1=

Dung dich metyl 2-clopropionat (150 g, 1 eq (eq - duong luong)) trong
MeOH (500 ml) duoc bd sung natri metansulfinat (162 g, 1,3 eq) va duoc khudy
trong 20 gid' & 77°C. Hdn hop dugc 1am mat xudng nhiét d6 phong va chit ran két
tlia dugc loc ra qua xe-lit. Dich loc dugc cd dac trong chan khéng va cén dugce tao

huyén phi trong etyl axetat (100 ml)/hexan (500 ml). Rdi sau d6, chit rin két tia
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dugc loc va dich loc dugc c¢6 dac trong chian khong dé tao ra hop chit mong mubn

(162 g, 80%).

Phd cong hudng tir hat nhan 'H ("H NMR) [600 MHz, CDCI3 -d1 (CDCl: etyl
cloroaxetat)]; 63,90 (q, /~7,2Hz, 1H), 3,82 (s, 3H), 3,03 (s, 3H), 1,66 (d, J/=6,6Hz, 3H).

Budc 2: Tong hop metyl 4-brom-2-metyl-2-(metylsulfonyl)butanoat

Dung dich huyén phil natri hydrua (60%, 33,7 g, 2 eq) trong DMF (300 ml)
duoc bd sung nhd giot metyl 2-(metylsulfonyl)propanoat (70 g, 1 eq) trong DMF
(100 ml) & 0°C va dwoc khudy trong 30 phut. Rdi sau d6, hdn hop dugce bd sung 1,2-
dibrometan (158 g, 2 eq) va duoc khudy trong 6 gior & nhiét d6 phong. Hon hop duge
dimg phan tmg bang dung dich bdo hoa NH4Cl, duge chiét bing etyl axetat va nudc.
Lép hitu co duge rira bing nude mudi, duge sdy bing magie sunfat (MgSOs) khan
va dugc c6 dic trong chian khong. Can dugc tinh ché bing sdc ky cot dé thu duoc

hop chit mong mudn (225 mg, 43%).

'H NMR (600 MHz, CDCl5-d1);83,81 (s, 3H), 3,49-3,45(m, 1H), 3,35-3,31
(m, 1H), 3,01 (s, 3H), 2,78-2,73 (m, 1H), 2,53-2,48 (m, 1H), 1,62 (s, 3H).

Quy trinh san xut 2: Téng hop chit trung gian 2 {metyl 4-(4-(4-iodophenyl)-
3,6-dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanoat}

Dung dich 4-(4-iodophenyl)-1,2,3,6-tetrahydropyridin hydroclorua (10 g, 1
eq) trong hdn hgp DMF (100 ml)/MeOH (50 ml) dwgc bd sung metyl 4-brom-2-
metyl-2-(metylsulfonyl)butanoat (12,74 g, 1,5 eq), N,N-diisopropyletylamin (16,3
ml, 3 eq) va duoc khudy trong 24 gid & 60°C. Hon hop duoc 1am mat xudng nhiét d6
phong, duoc chiét bing etyl axetat va nude. Lép hitu co duge rira bang nudc mudi,
duoc séy bang magie sunfat khan va duoc c6 dic trong chian khoéng. Cin dugc tinh

ché bang séc ky cot dé thu dugc hop chit mong mudn (11 g, 74%).
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'H NMR (600 MHz, CDCl;-d1);57,68 (d, J=7,8 Hz, 2H), 7,10 (d, J=8,4 Hz,
2H), 5,98 (s, 1H), 4,20-4,14 (m, 1H), 3,88 (d, J=6,0 Hz, 3H), 3,72-3,66 (m, 1H),
3,62-3,48 (m, 2H), 3,46-3,36 (m, 1H), 3,30-3,14 (m, 2H), 3,13 (d, /=6,6 Hz, 3H),
2,94-2,84 (m, 1H), 2,80-2,65 (m, 2H), 1,76 (d, J=6,6 Hz, 3H).

Quy trinh san xuét 3: Tdng hop chét trung gian 3 {4-(4-(4-iodophenyl)-3,6-
dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)-N-((tetrahydro-2H-pyran-2-
yl)oxy)butanamit}

O o

o .

Budc 1: Téng hop axit 4-(4-(4-iodophenyl)-3,6-dihydropyridin-1(2H)-y1)-2-
metyl-2-(metylsulfonyl)butanoic

Dung dich metyl 4-(4-(4-iodophenyl)-3,6-dihydropyridin-1(2H)-yl)-2-metyl-
2-(metylsulfonyl)butanoat (2 g, 1 eq) trong hdn hgp THF (8 ml)/MeOH (2 ml) dugc
bd sung dung dich 2N-LiOH (12,6 ml, 3 eq) va duogc khudy trong 2 gi & nhiét do
phong. Dung méi duge loai bo trong diéu kién ap suit thip va cin duoc pha lodng
véi nude (10 ml), duoc diéu chinh pH vé 4,0. Nubc duoc 1am bay hoi trong chan

khong va cian dugc sic ky cot dé tao ra hop chét mong muén (1,76 g, 91%).

'H NMR [(600 MHz, DMSO-ds (DMSO: dimetyl sunfoxit)]; § 7,72-7,70 (m,
2H), 7,28-7,26 (m, 2H), 6,21 (s, 1H), 3,68-3,64 (m, 2H), 3,25-3,01 (m, 4H), 2,65-
2,62 (m, 2H), 2,29-2,19 (m, 2H), 1,45 (s, 3H).

Budc 2: Téng hop 4-(4-(4-iodophenyl)-3,6-dihydropyridin-1(2H)-yl)-2-
metyl-2-(metylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamit
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Dung dich axit 4-(4-(4-iodophenyl)-3,6-dihydropyridin-1(2H)-yl)-2-metyl-2-
(metylsulfonyl)butanoic (1,76 g, 1 eq) trong DMF (10 ml) dugc bd sung HATU (1-
[Bis(dimetylamin)metylen]-1H-1,2,3-triazolo[4,5-b]pyridinium 3-oxit
hexaflophosphat) (2,02 g, 1,4 eq), HOBT (Hydroxybenzotriazol) (0,81 g, 1,4 eq),
Et:3N (1,6 ml, 3 eq), O-(tetrahydro-2H-pyran-2-yl)hydroxylamin hydroclorua (1,17 g,
2 eq) va dwoc khudy trong 1 gid & nhiét d6 phong. Hén hop dugc chiét bing etyl
axetat va nudc. Lop hitu co dugce rira bing nudc mubdi, duge siy béng magie sunfat
khan va dugce ¢ dic trong chian khong. Cén dugce tinh ché béng séc ky cdt dé thu

dwoc hop chit mong mudn (0,6 g, 28%).

'H NMR (600MHz, DMSO-d6);811,58 (bs, 1H), 7,66-7,64 (m, 2H), 7,22-7,20
(m, 2H), 6,17 (s, 1H), 4,85-4,81 (m, 1H), 3,31-3,04 (m, 5H), 2,60-2,59 (m, 2H),
2,47-2,39 (m, 6H), 1,85-1,62 (m, 2H), 1,47-1,41 (s, 7H).

Vi du 1: Téng hop 4-(4-(4-((4-(dimetylamin)phenyl)etynyl)phenyl)-3,6-
dihydropyridin-1(2H)-y1)-N-hydroxy-2-metyl-2-(metylsulfonyl)butanamit

Qo
B
oy’

.>NN-/—§*N§H

Bude 1: Téng hop metyl 4-(4-(4-((4-(dimetylamin)phenyl)etynyl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanoat

&
g W G
A Y o ;i

Dung dich metyl 4-(4-(4-iodophenyl)-3,6-dihydropyridin-1(2H)-yl)-2-metyl-
2-(metylsulfonyl)butanoat (chat trung gian 2) (500 mg, 1 eq) trong hdn hop THF (10
ml)/toluen (10 ml) duge bd sung Cul (20 mg, 0,1 eq), Pd(PPh3)2Clz (74 mg, 0,1 eq),
Et:N (0,442 ml, 3 eq) va 4-etynyl-N,N-dimetylanilin (228 mg, 1,5 eq) va duoc khudy
trong 12 gid & nhiét d6 phong. Hon hop dugc chiét bing etyl axetat va nudc. Lép
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hftu co duogc rira béng nude mudi, duge séy bing magie sunfat khan va duoc ¢ dic
trong chan khong. Cin duge tinh ché bing sic ky cot dé thu dugc hop chit mong
mubn (225 mg, 43%).

'H NMR (600MHz, CDClL-d1);57,43 (d, J=8,4Hz, 2H), 7,39 (d, J=9Hz, 2H),
7,32 (d, J=9Hz, 2H), 6,65 (d, J=8,4Hz, 2H), 6,08 (s, 1H), 3,87 (s, 3H), 3,24-3,22 (m,
1H), 3,07-3,05 (m, 1H), 3,04 (s, 3H), 2,98 (s, 6H), 2,82-2,76 (m, 1H), 2,67-2,56 (m,
4H), 2,62-2,58 (m, 2H), 2,03-2,00 (m, 1H), 1,63 (s, 3H).

MS (ESI, m/z): 495,3 [M+H]".

Bué6c 2: Téng hop axit 4-(4-(4-((4-(dimetylamin)phenyl)etynyl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanoic

osg 05"
N TN e N TS WOH % N N NS
M= ”“:5"°\ Step2 /“”<;;3*"‘=:'<§“é*“<;mj"”“ &

Dung dich metyl 4-(4-(4-((4-(dimetylamin)phenyl)etynyl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanoat (225 mg, 1 eq) trong
hén hop THF (8 m1)/MeOH (2 ml) dugc bd sung dung dich 2N-LiOH (0,68 ml, 3 eq)
va duge khudy trong 2 gity & nhiét d6 phong. Dung méi dugce loai bo trong didu kién
ap sudt thip va cin duogc pha lodng véi nudce (6 ml), duge didu chinh pH v& 4,0. Chat
ran két taa duogc loc dé tao ra hop chét mong mudn (190 mg, 87%), san phém duoc

str dung trong budc tiép theo ma khong can tinh ché thém.
MS (ESI, m/z): 481,2 [M+H]".

Buéec 3: Téng hop 4-(4-(4-((4-(dimetylamin)phenyl)etynyl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)-N-((tetrahydro-2H-pyran-2-
yl)oxy)butanamit
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Dung dich axit  4-(4-(4-((4-(dimetylamin)phenyl)etynyl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanoic (190 mg, 1 eq) trong
DMF (10 ml) dugc bd sung HATU (210 mg, 1,4 eq), HOBT (85 mg, 1,4 eq), Et:N
(0,17 ml, 3 eq), O-(tetrahydro-2H-pyran-2-yl)hydroxylamin hydroclorua (121 mg, 2
eq) va dugc khudy trong 1 gio & nhiét d6 phong. Hon hgp dugce chiét bing etyl
axetat va nudce. Lop hitu co dugce rira bing nudc mudi, duoc siy bang magie sunfat
khan va dugc c¢b dic trong chin khong. Cén dugc tinh ché bing séc ky cot dé thu

dwoc hop chit mong mudn (200 mg, 87%).
MS (ESI, m/z): 580,3 [M+H]".

Buéc 4: Téng hop 4-(4-(4-((4-(dimetylamin)phenyl)etynyl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)-N-hydroxy-2-metyl-2-(metylsulfonyl)butanamit

; Q.

- HieH F P Py :
27_N.H 0— \ﬂ == ¢ N 2rNH
R 0‘-{ _’2\2 St /N N/ Q_\_)' o OH

Dung dich 4-(4-(4-((4-(dimetylamin)phenyl)etynyl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)-N-((tetrahydro-2H-pyran-2-
yloxy)butanamit (200 mg, 1 eq) trong MeOH (6 ml) dugc bb sung dung dich HC1
trong MeOH (1,25N, 0,83 ml, 3 eq) va dugc khuéy trong 2 gio & nhiét 46 phong.
Dung méi dugc loai bd trong didu kién 4p suit thép va cin duge pha loding véi nude (6
ml), duge didu chinh pH vé& 7,0. Nudc duge 1am bay hoi trong chan khong va cin thu
dugc duoc tinh ché bang sic ky cot dé thu duoc hop chit mong mudn (40 mg, 24%).

'H NMR (600MHz, DMSO-d6);511,02 (bs, 1H), 9,08 (bs, 1H), 7,42-7,39 (m,
4H), 7,32 (d, J=8,4Hz, 2H), 6,68 (d, J=9Hz, 2H), 6,21 (s, 1H), 3,12-3,08 (m, 2H),
3,04 (s, 3H), 2,92 (s, 6H), 2,67-2,56 (m, 2H), 2,47-2,39 (m, 4H), 2,36-2,28 (m, 1H),
1,85-1,80 (m, 1H), 1,44 (s, 3H).

MS (ESL m/z): 496,2 [M+H]".

Viduy2-14
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Axetylen dau cudi duoc liét ké trén bang sau day duoc sir dung dé tao ra céc

hop chit cia Vi du 2-14 theo cach gidng nhu & Vi du 1.

Vi Ciu triic Axetylen
du (Tén) dau cudi
o)
0:‘\3/

(N-hydroxy-2-metyl-2-(metylsulfonyl)-4-(4-(4-
(phenyletynyl)phenyl)-3,6-dihydropyridin-1(2H)-

) yDbutanamit) < > —

'H NMR (600MHz, DMSO-d6);511,00 (bs, 1H), 9,09 (bs,
1H), 7,52-7,39 (m, 9H), 6,23 (s, 1H), 3,34-3,28 (m, 6H),
3,09-3,03 (m, 2H), 3,03 (s, 3H), 2,63-2,57 (m, 2H), 1,44 (s,
3H).

MS (ESL m/z): 453,2 [M+H]".

o OH

(N-hydroxy-4-(4-(4-((4-metoxyphenyl)etynyl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)-2-metyl-2-
(metylsulfonyl)butanamit)

3 H,co—< >——:

'"H NMR (600MHz, DMSO0-d6);611,01 (bs, 1H), 9,10 (bs,
1H), 7,47-7,43 (m, 6H), 6,99-6,95 (m, 2H), 6,23 (s, 1H), 3,76
(s, 3H), 3,13-3,06 (m, 2H), 3,04 (s, 3H), 2,65-2,54 (m, 2H),
2,46-2,40 (m, 4H) 2,36-2,28 (m, 1H), 1,85-1,81 (m, 1H), 1,44
(s, 3H).

MS (ESI, m/z): 483,2 [M+H]".
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Vi
du

CAu tric
(Tén)

Axetylen

dau cuoi

0:\é/

_ avya™

o} OH

(4-(4-(4-(xyclopropyletynyl)phenyl)-3,6-dihydropyridin-
1(2H)-yl)-N-hydroxy-2-metyl-2-(metylsulfonyl)butanamit)

'H NMR (600MHz, DMSO0-d6);511,01 (bs, 1H), 9,09 (bs,
1H), 7,36-7,35 (m, 2H), 7,28-7,27 (m, 2H), 6,17 (s, 1H),
3,10-3,04 (m, 2H), 3,03 (s, 3H), 2,63-2,54 (m, 2H), 2,46-2,39
(m, 4H), 2,31-2,26 (m, 1H), 1,83-1,77 (m, 1H), 1,53-1,47 (m,
1H), 1,44 (s, 3H), 0,86-0,82 (m, 2H), 0,70-0,65 (m, 2H).

MS (ESL m/z): 417,1 [M+H]".

(o}
o) :‘é/

= / NJJ;NH

HO O OH
(N-hydroxy-4-(4-(4-(4-hydroxybut-1-yn-1-yl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)-2-metyl-2-
(metylsulfonyl)butanamit)

'H NMR (600MHz, DMSO-d6);511,03 (bs, 1H), 9,13 (bs,
1H), 7,41-7,39 (m, 2H), 7,34-7,33 (m, 2H), 6,21 (s, 1H), 4,91
(m, 1H), 3,59-3,54 (m, 2H), 3,18-3,11 (m, 2H), 3,06 (s, 3H),
2,80-2,74 (m, 4H), 2,56-2,54 (m, 2H), 2,48-2,42 (m, 2H),
2,38-2,33 (m, 1H), 1,86-1,83 (m, 1H), 1,47 (s, 3H),

MS (ESI, m/z): 421,2 [M+H]".

-28-




34695

Vi Ciu triic Axetylen
du (Tén) diu cudi
ogg/
_ aYya
0 OH
(4-(4-(4-(hex-1-yn-1-yl)phenyl)-3,6-dihydropyridin-1(2H)-
yl)-N-hydroxy-2-metyl-2-(metylsulfonyl)butanamit) —
6 /—/—
'H NMR (600MHz, DMS0-d6);611,00 (bs, 1H), 9,08 (bs,
1H), 7,39-7,35 (m, 2H), 7,29-7,28 (m, 2H), 6,17 (s, 1H),
3,34-3,31 (m, 2H), 3,10-3,01 (m, 5H), 2,60-2,35 (m, 2H),
2,48-2,06 (m, 6H), 1,48-1,29 (m, 7H), 0,97-0,88 (m, 3H).
MS (ESI, m/z): 433,2 [M+H]".
of‘)g/
_ ayam™
—N O OH
\
(4-(4-(4-(3-(dimetylamin)prop-1-yn-1-yl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)-N-hydroxy-2-metyl-2-
(metylsulfonyl)butanamit) —
7 —N

'H NMR (600MHz, DMSO-d6);511,03 (bs, 1H), 9,13 (bs,
1H), 7,43-7,42 (m, 2H), 7,39-7,37 (m, 2H), 6,21 (s, 1H),
3,45-3,43 (m, 2H), 3,14-3,09 (m, 2H), 3,06 (s, 3H), 2,67-2,57
(m, 2H), 2,49-2,40 (m, 4H), 2,34-2,26 (m, 2H), 2,23 (s, 6H),
1,46 (s, 3H).

MS (ESL, m/z): 434,2 [M+H]".
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Vi
du

CAu triic
(Tén)

Axetylen

dau cuoi

0/

= / Nﬁ;N\H

HO o OH
(N-hydroxy-4-(4-(4-(3-hydroxybut-1-yn-1-yl) phenyl)-3,6-
dihydropyridin-1(2H)-yl)-2-metyl-2-
(metylsulfonyl)butanamit)

'H NMR (600MHz, DMSO-d6);5 11,03 (bs, 1H), 9,12 (bs,
1H), 7,43 (d, J=7,8Hz, 2H), 7,35 (d, J=9,0Hz, 2H), 6,22 (s,
1H), 5,46 (d, J=5,4Hz, 1H), 4,58 (m, 1H), 3,50 (s, 2H), 3,15-
3,07 (m, 2H),3,06 (s, 3H),2,67-2,57 (m, 2H),2,48-2,42 (m,
41),2,36-2,32 (m, 1H),1,84-1,80 (m, 1H), 1,46 (s, 3H), 1,37
(d, J=6,0Hz, 3H).

MS (ESI, m/z): 421,10 [M+H]"*.

HO

S / NJ—A;NH

O OH
(4-(4-(4-(xyclopentyletynyl)phenyl)-3,6-dihydropyridin-
1(2H)-yl)-N-hydroxy-2-metyl-2-(metylsulfonyl)butanamit)

'H NMR (600MHz, DMSO-d6);5 11,03 (bs, 1H), 9,13 (bs,
1H), 7,39 (d, J=8Hz, 2H), 7,31 (d, J=8,8Hz, 2H), 6,19 (s,
1H), 3,85-3,83 (m, 2H), 3,07-3,04 (m, 4H), 2,81-2,79 (m,
1H), 2,61-2,58 (m, 2H), 2,47-2,44 (m, 3H), 2,00-1,95 (m,
2H), 1,84-1,81 (m, 2H), 1,76-1,74 (m, 2H), 1,62-1,52 (m,
4H), 1,46 (s, 3H),

MS (ESL, m/z): 445,1 [M+H]".
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CAu tric
(Tén)

Axetylen

dau cuoi
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_ aya™

(0] OH

(4-(4-(4-(xyclohexyletynyl)phenyl)-3,6-dihydropyridin-
1(2H)-yl)-N-hydroxy-2-metyl-2-(metylsulfonyl)butanamit)

'H NMR (600MHz, DMSO-d6);5 11,01 (bs, 1H), 9,09 (bs,
1H), 7,37 (d, J=8,4Hz, 2H), 7,29 (d, J=7,8Hz, 2H), 6,17 (s,
1H), 3,10-3,01 (m, SH), 2,66-2,54 (m, 3H), 2,46-2,39 (m,
5H), 2,31-2,28 (m, 1H), 1,81-1,78 (m, 3H), 1,67-1,64 (m,
2H), 1,48-1,41 (m, SH), 1,33-1,28 (m, 3H).

MS (ESI, m/z): 459,2 [M+H]".

11

_ avyamwm

O OH
(N-hydroxy-2-metyl-2-(metylsulfonyl)-4-(4-(4-(pent-1-yn-
1-yl)phenyl)-3,6-dihydropyridin-1(2H)-yl)butanamit)

'H NMR (600MHz, DMSO-d6);5 11,01 (bs, 1H), 9,09 (bs
1H), 7,37-7,36 (m, 2H), 7,31-7,29 (m, 2H), 6,17 (s, 1H),
3,10-3,04 (m, 2H), 3,03 (s, 3H), 2,63-2,54 (m, 2H), 2,51-2,49
(m, 1E), 2,45-2,39 (m, 3H), 2,36 (t, J=6,9Hz 2H), 2,31-2,28
(m, 1H), 1,83-1,78 (m, 1H), 1,53-1,49 (m, 2H), 1,43 (s, 3H),
0,96 (t, J=7,8 Hz, 3H).

MS (ESL m/z): 419,1 [M+H]".
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Axetylen

dau cuoi

12

(4-(4-(4-(3-xyclohexylprop-1-yn-1-yl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)-N-hydroxy-2-metyl-2-
(metylsulfonyl)butanamit)

'H NMR (600MHz, DMSO0-d6);611,01 (bs, 1H), 9,11 (bs,
1H), 7,38-7,36 (m, 2H), 7,31-7,29 (m, 2H), 6,19 (s, 1H),
3,18-3,03 (m, SH), 2,65-2,48 (m, 2H), 2,51-2,43 (m, 2H),
2,32-2,31 (m, 2H), 1,79-1,61 (m, 6H), 1,59-1,40 (m, 4H),
1,24-1,18 (m, 2H), 1,13-1,06 (m, 2H), 1,04-0,98 (m, 2H).

MS (BSL m/z): 473,2 [M+H]".

13

(N-hydroxy-2-metyl-4-(4-(4-(4-metylpent-1-yn-1-
yDphenyl)-3,6-dihydropyridin-1(2H)-yl)-2-
(metylsulfonyl)butanamit)

1H NMR (600MHz, DMSO-d6) §;11,01 (bs, 1H), 9,10 (bs,
1H), 7,38-7,37 (m, 2H), 7,32-7,31 (m, 2H), 6,17 (s, 1H),
3,09-3,04 (m, SH), 2,62-2,57 (m, 2H), 2,46-2,44 (m, 2H),
2,31-2,98 (m, 2H), 1,85-1,81 (m, 2H), 1,44 (s, 3H), 1,23-1,21
(m, 2 H), 0,99-0,96 (m, 6H).

MS (ESL, m/z): 433,2 [M+H]".
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Vi Ciu tric Axetylen
du (Tén) dau cudi
ci o/
— Ol S
o OH

(4-(4-(4-(5-clopent-1-yn-1-yl)phenyl)-3,6-dihydropyridin-
1(2H)-yl)-N-hydroxy-2-metyl-2-(metylsulfonyl)butanamit)

14\ NMR (600MHz, DMSO-d6):811,0 (bs, 1H), 9,15 (bs, |~ _
1H), 7,38-7,37 (m, 2H), 7,33-7,32 (m, 2H), 6,18 (s, 1H), 3,78
(t, J=7,2 Hz, 2H), 3,12-3,06 (m, 2H), 3,04 (s, 3H), 2,68-2,56
(m, 4H), 2,46-2,40 (m, SH), 1,98-1,90 (m, 2H), 1,82-1,79 (m,
1H), 1,44 (s, 3H).

MS (ESL, m/z): 453,2 [M+H]".

Vi du 15: Téng hop N-hydroxy-2-metyl-2-(metylsulfonyl)-4-(4-(4-(3-
(pyrolidin-1-yl)prop-1-yn-1-yl)phenyl)-3,6-dihydropyridin-1(2H)-yl)butanamit

o
0%/

3 ‘_/—X}NH
" ©OH

Bude 1: Téng hop 1-(prop-2-yn-1-yl)pyrolidin

NH e KsCO3 —
3= =

Dung dich pyrolidin (1,5 ml, 1 eq) trong toluen (30 ml) dugc bb sung KCOs3
(4,97 g, 2 eq) va 3-bromprop-1-yn (2,4 ml, 1,5 eq). Hon hop dugc khudy trong 15
gior & nhiét d6 phong va duogc loc, va dich loc dugce ¢ dic trong chan khong. Cin thu

duoc duoc tinh ché bang sic ky cot dé thu duge hop chit mong mudn (0,32 g, 16%).
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MS (ESI, m/z): 110,1 [M+H]".

Buéc 2: Téng hop N-hydroxy-2-metyl-2-(metylsulfonyl)-4-(4-(4-(3-
(pyrolidin-1-yl)prop-1-yn-1-yl)phenyl)-3,6-dihydropyridin-1(2H)-yl)butanamit

Hop chit mong mudn dugc san xuit theo quy trinh tong hop duge md ta trong

Vidu 1 st dung 1-(prop-2-yn-1-yl)pyrolidin.

'H NMR (600MHz, DMSO-d6);511,03 (bs, 1H), 9,14 (bs, 1H), 7,45-7,36 (m,
4H), 6,22 (s, 1H), 3,63 (s, 2H), 3,18-3,04 (m, 5H), 2,70-2,56 (m, 6H), 2,48-2,41 (m,
4H), 2,37-2,31 (m, 1H), 1,87-1,80 (m, 1H), 1,77-1,68 (m, 4H), 1,46 (s, 3H).

MS (ESI, m/z): 460,2 [M+H]".

Vi du 16: Téng hop 4-(4-(4-(3-(dietylamin)prop-1-yn-1-yl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)-N-hydroxy-2-metyl-2-(metylsulfonyl)butanamit

0
0y

Budc 1: Téng hop N,N-dietylprop-2-yn-1-amin

oo o= 2

Dung dich dietylamin (0,46 ml, 1 eq) trong toluen (10 ml) dugc bd sung K2CO3
(1,23 g, 2 eq) va 3-bromprop-1-yn (0,56 ml, 1,5 eq). Hon hop dugc khudy trong 15 gid
& nhiét d6 phong va dugc loc, va dich loc duge c¢d dic trong chan khdng. Cin thu

dugc dugc tinh ché bang sic ky cot d& thu duoc hop chit mong mubn (0,46 g, 94%).
MS (ESL, m/z): 112,1 [M+H]".

Buéc 2: Tdéng hop 4-(4-(4-(3-(dietylamin)prop-1-yn-1-yl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)-N-hydroxy-2-metyl-2-(metylsulfonyl)butanamit
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Hop chit mong mudn duoc san xuét theo quy trinh tbng hop duoc md ta trong

Vidu 1 stt dung N,N-dietylprop-2-yn-1-amin.

I'H NMR (600MHz, DMSO-d6);511,02 (bs, 1H), 9,15 (bs, 1H), 7,43-7,37 (m,
4H), 6,22 (s, 1H), 3,70-3,62 (m, 2H), 3,32-3,08 (m, 2H), 3,05 (s, 3H), 2,84-2,78 (m,
6H), 2,74-2,58 (m, SH), 1,89-1,85 (m, 1H), 1,45 (s, 3H), 1,11-0,96 (m, 6H).

MS (ESL, m/z): 462,2 [M+H]".

Vi dy 17: Téng hop N-hydroxy-4-(4-(4-(3-((S)-2-(hydroxymetyl)pyrolidin-1-
yl)prop-1-yn-1-yl)phenyl)-3,6-dihydropyridin-1(2H)-yl)-2-metyl-2-
(metylsulfonyl)butanamit

o)

;- ,JA}NH
4 " DH

Budc 1: Tong hop (R)-(1-(prop-2-yn-1-yl)pyrolidin-2-yl)metanol

HO=%  wy _ KGO HO=, "

[;) el - [:}

Dung dich 3-bromprop-1-yn (3 g, 1 eq) trong toluen (30 ml) duoc bd sung
(R)-pyrolidin-2-ylmetanol (3,73 ml, 1,5 eq) va K2COs (6,97 g, 2 eq). Hon hop duge
khudy trong 15 gi & nhiét d6 phong va dugc chiét bing etyl axetat va nude. L6p
hitu co duge sy bang magie sunfat khan va dugc ¢o dic trong chin khong. Cin

duoc tinh ché bing séc ky cot dé thu dugc hop chit mong mudn (2 g, 57%).

'H NMR (600MHz, CDCls-d1);8 3,65-3,51 (m, 2H), 3,45-3,41 (m, 2H), 3,04-
3,01 (m, 1H), 2,87-2,84 (m, 1H), 2,71-2,67 (m, 1H), 2,20-2,19 (m, 1H), 1,93-1,72
(m, 4H).

Budc 2: Téng hop N-hydroxy-4-(4-(4-(3-((S)-2-(hydroxymetyl)pyrolidin-1-
yDprop-1-yn-1-yl)phenyl)-3,6-dihydropyridin-1(2H)-yl)-2-metyl-2-
(metylsulfonyl)butanamit
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Hop chit mong mudn dugc san xuét theo quy trinh tng hop duge mé ta trong

Vidu 1 st dung (R)-(1-(prop-2-yn-1-yl)pyrolidin-2-yl)metanol.

'H NMR (600MHz, DMSO-d6);511,04 (bs, 1H), 9,21 (bs, 1H), 7,48-7,40 (m,
4H), 6,26 (s, 1H), 3,55-3,52 (m, 2H), 3,36-3,33 (m, 4H), 3,09-3,08 (m, 4H), 2,89 (s,
3H), 2,69-2,58 (m, 4H), 1,95-1,87 (m, 1H), 1,79-1,62 (m, 6H), 1,49 (s, 3H).

MS (ESL, m/z): 490,2[M+H]*.

Vi du 18: Téng hop N-hydroxy-4-(4-(4-(5-hydroxypent-1-yn-1-yl)phenyl)-
3,6-dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanamit

Budc 1: Téng hop metyl 4-(4-(4-(5-hydroxypent-1-yn-1-yl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanoat

K
HO 0:%

Dung dich metyl 4-(4-(4-iodophenyl)-3,6-dihydropyridin-1(2H)-yl)-2-metyl-
2-(metylsulfonyl)butanoat (chét trung gian 2) (2 g, 1 eq) trong hén hop THF (20
ml)/toluen (20 ml) duoc bd sung Cul (79,8 mg, 0,1 eq), PA(PPhs)Clz (295 mg, 0,1
eq), EtsN (1,75 ml, 3 eq) va pent-4-yn-1-ol (705 mg, 2 eq). Hbn hop dugc khudy
trong 12 gi & nhiét d6 phong va duoc chiét bang etyl axetat va nude. Lép hitu co
duogc rlra béng nuée mudi, duge séy béng magie sunfat khan va dugc c6 ddc trong
chan khong. Cin dugc tinh ché bing sic ky cot d& thu duoc hop chit mong mudn
(1,5 g, 83%).

'H NMR (600MHz, CDCl:-d1);87,33-7,32 (m, 2H), 7,28-7,27 (m, 2H), 6,05 (s,
1H), 3,82-3,79 (m, 2H), 3,75-3,72 (m, 3H), 3,69 (s, 3H), 3,05 (s, 3H), 2,70-2,62 (m,
1H), 2,53 (t, J=7,2 Hz, 3H), 2,38 (¢, J=6,0 Hz, 3H), 1,78-1,64 (m, 4H), 1,64 (s, 3H).

Budc 2 - 4: Tdng hop N-hydroxy-4-(4-(4-(5-hydroxypent-1-yn-1-yl)phenyl)-
3,6-dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanamit
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Hop chit mong mubn dugc san xuit theo quy trinh téng hop dwgc md ta trong
Vi du 1, buéce 2 - 4 (tdng hop Hydroxamat) tir metyl 4-(4-(4-(5-hydroxypent-1-yn-1-
yDphenyl)-3,6-dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanoat.

'H NMR (600MHz, CD30D-d4);511,04 (bs, 1H), 9,13 (bs, 1H), 7,43-7,38 (m,
2H), 7,33-7,28 (m, 2H), 6,19 (s, 1H), 4,52 (bs, 1H), 3,54-3,50 (m, 2H), 3,17-3,15 (m,
2H), 3,06 (s, 3H), 2,64-2,54 (m, 2H), 2,48-2,38 (m, 4H), 1,90-1,84 (m, 2H), 1,69-
1,57 (m, 4H), 1,46 (s, 3H).

MS (ESL m/z): 435,0 [M+H]".

Vi du 19: Téng hop 5-(4-(1-(4-(hydroxyamin)-3-metyl-3-(metylsulfonyl)-4-
oxobutyl)-1,2,3,6-tetrahydropyridin-4-yl)phenyl)pent-4-yn-1-yl metansulfonat

i 8
[} \
_..ﬁ—,o O:‘S/
o N\ X
o OH

Buéc 1: Téng hop metyl 2-metyl-2-(metylsulfonyl)-4-(4-(4-(5-
((metylsulfonyl)oxy)pent-1-yn-1-yl)phenyl)-3,6-dihydropyridin-1(2H)-yl)butanoat

HO o \"\S/ _g_o »0?“ &
\___\ ) i [_B.i/ g Ms-Cl 3 A =\ : AN
— < /4 -4 \ g N —_— s ,\ /l __/’ N
\_‘/>—<j;N 0/?— 0\ u N4 N 0’7 D\

Dung dich metyl 4-(4-(4-(5-hydroxypent-1-yn-1-yl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanoat (1,5 g, 1 eq) trong
diclometan (17,3 ml) duoc bd sung Et:N (0,964 ml, 2 eq) va metansulfonyl clorua
(0,793 ml, 2 eq). Hon hop duogc khudy trong 2 gio & nhiét d6 phong va duge chiét
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bing diclometan va nuéc. Lop hitu co duge rira bang nudc mudi, duge sdy bang
magie sunfat khan va duge c6 dic trong chin khong. Can duoc tinh ché bing sdc ky

cot @8 thu duge hop chit mong mubn (0,9 g, 51%).

'H NMR (600MHz, CDCls);87,34-7,32 (m, 2H), 7,29-7,27 (m, 2H), 6,04 (s,
1H), 4,40 (t, J=6,0 Hz, 2H), 3,72-3,70 (m, 3H), 3,13 (s, 6H), 3,06 (s, 3H), 3,03 (s,
3H), 2,70-2,62 (m, 1H), 2,59-2,56 (m, 3H), 2,05-2,01 (m, 3H), 1,71-1,62 (m, 4H).

MS (ESL m/z): 512,2 [M+H]".

Buoc 2: Toéng hop axit 2-metyl-2-(metylsulfonyl)-4-(4-(4-(5-
((metylsulfonyl)oxy)pent-1-yn-1-yl)phenyl)-3,6-dihydropyridin-1(2H)-yl)butanoic

g o osg” 1 =g
g S , $-0 ==
? o LioH i — X7
D % £Tx Y 7 o \——-\ i wi
N/ — = g
=== L N o>’—" o, NN O,};—ou

Hop chit mong muén dugc san xut theo quy trinh tdng hop duge mo ta trong
Vi du 1, bubéc 2 tr metyl 2-metyl-2-(metylsulfonyl)-4-(4-(4-(5-
((metylsulfonyl)oxy)pent-1-yn-1-yl)phenyl)-3,6-dihydropyridin-1(2H)-yl)butanoat.

MS (ESL, m/z): 498,2 [M+H]".

Budc 3: Tong hop 5-(4-(1-(3-metyl-3-(metylsulfonyl)-4-oxo-4-(((tetrahydro-
2H-pyran-2-yl)oxy)amin)butyl)-1,2,3,6-tetrahydropyridin-4-yl)phenyl)pent-4-yn-1-

yl metansulfonat

2 Qu P <D_\ / R
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Hop chit mong muén duoc san xut theo quy trinh tdng hgp duge mo ta trong
Vi du 1, bubc 3 tr axit 2-metyl-2-(metylsulfonyl)-4-(4-(4-(5-
((metylsulfonyl)oxy)pent-1-yn-1-yl)phenyl)-3,6-dihydropyridin-1(2H)-yl)butanoic.

MS (ESI, m/z): 597,2 [M+H]".
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Budc 4: Téng hop 5-(4-(1-(4-(hydroxyamin)-3-metyl-3-(metylsulfonyl)-4-
oxobutyl)-1,2,3,6-tetrahydropyridin-4-yl)phenyl)pent-4-yn-1-yl metansulfonat
Q Q 03‘""‘
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Hop chit mong mudn duoc san xuit theo quy trinh tong hop duge mo ta trong
Vi du 1, bude 4 tir 5-(4-(1-(3-metyl-3-(metylsulfonyl)-4-oxo-4-(((tetrahydro-2H-
pyran-2-yl)oxy)amin)butyl)-1,2,3,6-tetrahydropyridin-4-yl)phenyl)pent-4-yn-1-yl

metansulfonat.

'H NMR (600MHz, DMSO-d6);511,01 (bs, 1H), 9,10 (bs, 1H), 7,47-7,32 (m,
4H), 6,25 (s, 1), 4,38-4,31 (m, 2H), 3,19 (s, 3H), 3,10-3,09 (m, 2H), 3,06 (s, 3H),
2,66-2,56 (m, 2H), 2,54-2,94 (m, 8H), 1,98-1,85 (m, 2H), 1,46 (s, 3H).

MS (ESI, m/z): 513,1 [M+H]+.
Vi du 20: Téng hop 4-(4-(4-(5-(dimetylamin)pent-1-yn-1-yl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)-N-hydroxy-2-metyl-2-(metylsulfonyl)butanamit

l, S/
—N S,

Dung dich 5-(4-(1-(4-(hydroxyamin)-3-metyl-3-(metylsulfonyl)-4-oxobutyl)-
1,2,3,6-tetrahydropyridin-4-yl)phenyl)pent-4-yn-1-yl metansulfonat (Vi du 19) (120
mg, 1 eq) trong THF (3 ml) dugc bd sung dimetylamin (1M trong THF, 7 ml, 30 eq).
Hén hop dwoc khudy hdi Iuu trong 4 gid va dwoc 1am mat vé nhiét do phong, va
dung mdi duge 1am bay hoi trong chan khong. Cin dugc tinh ché bang sic ky cot aé

thu duoc hop chit mong mudn (38 mg, 35%).

'H NMR (600MHz, DMSO-d6);510,6 (bs, 1H), 9,2 (bs, 1H), 7,38-7,37 (m,
2H), 7,31-7,30 (m, 2H), 6,18 (s, 1H), 3,12-3,06 (m, 2H), 3,04 (s, 3H), 2,63-2,56 (m,
2H), 2,46-2,40 (m, 6H), 2,32-2,26 (m, 3H), 2,11 (s, 6H), 1,82-1,79 (m, 1H), 1,66-
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1,61 (m, 2H), 1,44 (s, 3H).
MS (ESL, m/z): 462,2 [M+H]".

Vi du 21: Téng hop 4-(4-(4-(5-aminpent-1-yn-1-yl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)-N-hydroxy-2-metyl-2-(metylsulfonyl)butanamit

Budc l: Téng  hop  4-(4-(4-(5-aminpent-1-yn-1-yl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)-N-((tetrahydro-2H-pyran-2-
yl)oxy)butanamit

Dung dich  5-(4-(1-(3-metyl-3-(metylsulfonyl)-4-oxo0-4-(((tetrahydro-2H-
pyran-2-yl)oxy)amin)butyl)-1,2,3,6-tetrahydropyridin-4-yl)phenyl)pent-4-yn-1-yl
metansulfonat (Vi du 19, buéce 3) (200 mg, 1 eq) trong 1,4-dioxan (0,67 ml) dugc bd
sung amoniac (0,5 M trong 1,4-dioxan, 6,7 ml, 10 eq). Hon hop duoc khudy hoi luu
trong 12 gir va duge 1am mat vé nhiét d6 phong, va dung moi duge lam bay hoi
trong chan khong. Cin dugc tinh ché bing sic ky cot dé thu dwoc hop chit mong
mudn (80 mg, 46%).

MS (ESI, m/z): 518,3 [M-+H]".

Buéc 2 Téng hop  4-(4-(4-(5-aminpent-1-yn-1-yl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)-N-hydroxy-2-metyl-2-(metylsulfonyl)butanamit
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Hop chit mong mubn dugc san xuét theo quy trinh tdng hop duoc mo ta trong
Vi du 1, budce 4 tir 4-(4-(4-(5-aminpent-1-yn-1-yl)phenyl)-3,6-dihydropyridin-1(2H)-
y1)-2-metyl-2-(metylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamit.

'H NMR (600MHz, DMSO-d6);57,38-7,36 (m, 2H), 7,32-7,31 (m, 2H), 6,18 (s,
1H), 3,09-3,06 (m, 2H), 3,04 (s, 3H), 2.82 (t, J=7,2 Hz, 2H), 2,62-2,56 (m, 3H), 2,45-
2,42 (m, 6H), 2,38-2,32 (m, 1H), 1,98-1,95 (m, 1H), 1,74-1,71 (m, 3H), 1,44 (s, 3H).

MS (ESI, m/z): 434,2 [M+H]".
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Vi du 22: Téng hop N-hydroxy-4-(4-(4-(3-hydroxyprop-1-yn-1-yl)phenyl)-
3,6-dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanamit

o
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Budc 1: Téng hop metyl 4-(4-(4-(3-hydroxyprop-1-yn-1-yl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanoat

Hop chit mong mudn duoc san xuit theo quy trinh tdng hop dugc mo ta trong

Vidu 1, budc 1 stt dung prop-2-yn-1-ol.

' NMR (600MHz, CDCls-d1) §;7,38-7,36 (m, 2H), 7,31-7,29 (m, 2H), 6,05
(s, 1H), 4,49 (s, 2H), 3,80-3,70 (m, 4H), 3,48-3,30 (m, 2H), 3,07-3,02 (m, SH), 2,68-
2,56 (m, 4H), 1,70-1,64 (m, 4H).
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MS (ESI, m/z): 406,1[M+H]".

Budc 2 - 4: Téng hop N-hydroxy-4-(4-(4-(3-hydroxyprop-1-yn-1-yl)phenyl)-
3,6-dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanamit

Hop chit mong mudn dugc san xuit theo quy trinh tdng hop duge mo ta trong
Vi du 1, budce 2 - 4 (tbng hop Hydroxamat) tir metyl 4-(4-(4-(3-hydroxyprop-1-yn-1-
yl)phenyl)-3,6-dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanoat.

'H NMR (600MHz, DMS0-d6);511,00 (bs, 1H), 9,12 (bs, 1H), 7,40-7,35 (m,
4H), 6,16 (s, 1H), 5,31 (s, 1H), 4,37 (s, 2H), 3,40-3,34 (m, 2H), 3,07 (s, 3H), 2,95-
2,92 (m, 2H), 2,86-2,85 (m, 2H), 2,64-2,56 (m, 4H), 2,14-2,10 (m, 2H), 1,59 (s, 3H).

MS (ESI, m/z): 407,0 [M+H]".

Vi du 23: Téng hop N-hydroxy-4-(4-(4-(3-metoxyprop-1-yn-1-yl)phenyl)-
3,6-dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanamit

(o)
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Budc 1: Téng hop metyl 4-(4-(4-(3-metoxyprop-1-yn-1-yl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanoat

Dung dich metyl 4-(4~(4-(3-hydroxyprop-1-yn-1-yl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanoat (Vi du 22, budc 1)
(500 mg, 1 eq) trong diclometan (10 ml) dugc bd sung EtsN (0,34 ml, 2 eq) va
metansulfonyl clorua (0,19 ml, 2 eq). Hén hop dwoc khudy trong 2 giy & nhiét do
phong. Natri metoxit (dung dich 25% trong MeOH, 1,06 g, 4 eq) dugc bd sung va
duoc khudy trong 3 gir & 60°C. Hn hop dugc lam mét xudng nhiét d6 phong, duoc
chiét bing diclometan va nudc. Lop hitu co duge rira bing nude mubi, dugc sdy
bang magie sunfat khan va dugc cd dic trong chan khong. Cin dugce tinh ché bang

sic ky cot @& thu duoc hop chit mong mudn (250 mg, 48%).
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'H NMR (600MHz, CDCls-d1);57,42-7,41 (m, 2H), 7,32-7,30 (m, 2H), 6,02
(s, 1H), 4,31 (s, 2H), 3,90-3,79 (m, 3H), 3,48-3,42 (m, 4H), 3,14-3,08 (m, 5H), 2,70-
2,62 (m, 3H), 1,78-1,68 (m, 3H), 1,64-1,52 (m, 4H).

MS (ESL, m/z): 420,1 [M+H]*.

Budc 2: Téng hop N-hydroxy-4-(4-(4-(3-metoxyprop-1-yn-1-yl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanamit

Hop chét mong mudn dwoc san xuét theo quy trinh tdng hop duge md ta trong
Viduy 1, bude 2 - 4 (tdng hop Hydroxamat) tir metyl 4-(4-(4-(3-metoxyprop-1-yn-1-
yl)phenyl)-3,6-dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanoat.

'H NMR (600MHz, DMS0-d6);510,99 (bs, 1H), 9,10 (bs, 1H), 7,42-7,38 (m,
4H), 6,21 (s, 1H), 4,29 (s, 2H), 3,28-3,24 (m, 3H), 3,10-3,04 (m, SH), 2,62-2,54 (m,
2H), 2,45-2,29 (m, 4H), 1,41 (s, 3H), 1,22-1,20 (m, 2H).

MS (ESL m/z): 421,1 [M+H]+.

Vi du 24: Téng hop N-hydroxy-4-(4-(4-(3-(3-hydroxypropoxy)prop-1-yn-1-
yl)phenyl)-3,6-dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanamit
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Bugc 1: Tdéng hop metyl 4-(4-(4-(3-(3-hydroxypropoxy)prop-1-yn-1-

yl)phenyl)-3,6-dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanoat

Dung dich metyl 4-(4-(4-(3-hydroxyprop-1-yn-1-yl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanoat (Vi du 22, budc 1)
(280 mg, 1 eq) trong DMF (15 ml) duoc bd sung NaH (47 mg, 1,7 eq, 60 wt%) va 3-
brompropan-1-ol (125 mg, 1,3 eq). Hon hop dugc khudy trong 4 gid & nhiét do
phong va duoc chiét bing etyl axetat va nude. Lop hitu co duoe sdy bing magie

sunfat khan va duoc ¢6 dac trong chan khong. Can dugc tinh ché béng sic ky cot dé
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thu dugc hop chit mong mudn (130 g, 51%).
MS (ESI, m/z): 464,1 [M+H]".

Buéc 2: Téng hop N-hydroxy-4-(4-(4-(3-(3-hydroxypropoxy)prop-1-yn-1-
yl)phenyl)-3,6-dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanamit

Hop chit mong muén duogc san xuit theo quy trinh tong hop dwge mo ta trong
Vi du 1, buéc 2 - 4 (tong hop Hydroxamat) tir metyl 4-(4-(4-(3-(3-
hydroxypropoxy)prop-1-yn-1-yl)phenyl)-3,6-dihydropyridin-1(2H)-yl)-2-metyl-2-
(metylsulfonyl)butanoat.

"H NMR (600MHz, DMS0-d6);511,03 (bs, 1H), 9,13 (bs, 1H), 7,45-7,39 (m,
4H), 6,23 (s, 1H), 3,59-3,57 (m, 2H), 3,44-3,41 (m, 2H), 3,18-3,09 (m, 2H), 3,06 (s,
3H),2,65-2,57 (m, 2H),2,47-2,38 (m, 4H),1,70-1,62 (m, 2H),1,44 (s, 3H), 1,42-1,35
(m, 2H).

MS (ESL m/z): 465,1 [M+H]".

Vi du 25: Téng hop N-hydroxy-2-metyl-2-(metylsulfonyl)-4-(4-(4-(3-
morpholinoprop-1-yn-1-yl)phenyl)-3,6-dihydropyridin-1(2H)-yl)butanamit

00— o
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Buéc 1: Téng hop metyl 2-metyl-2-(metylsulfonyl)-4-(4-(4-(3-
morpholinoprop-1-yn-1-yl)phenyl)-3,6-dihydropyridin-1(2H)-yl)butanoat

Dung dich metyl 4-(4-(4-(3-hydroxyprop-1-yn-1-yl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanoat (Vi du 22, budc 1)
(500 mg, 1 eq) trong diclometan (10 ml) dugc bd sung EtsN (0,34 ml, 2 eq) va
metansulfonyl clorua (0,19 ml, 2 eq), va hdn hop dwoc khudy trong 2 gitr & nhiét do
phong. Morpholin (0,22 ml, 2 eq) dugc b sung va dugc khudy trong 3 gi & 60°C.

H8n hop duoc 1am mét vé nhiét d6 phong va dwoc chiét bang diclometan va nude.
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Lé&p hitu co duoc rira bang nude mudi, duge siy bing magie sunfat khan va dugc co
dic trong chan khong. Cn dugce tinh ché bing séc ky cot dé thu dugc hgp chit mong
mudn (450 mg, 77%).

'H NMR (600MHz, CDCl5-d1);57,38-7,36 (m, 2H), 7,31-7,29 (m, 2H), 6,06
(s, 1H), 4,49 (s, 2H), 3,78-3,74 (m, 6H), 3,70-3,64 (m, 2H), 3,54-3,44 (m, 2H), 3,22-
3,18 (m, 2H), 3,05 (s, 3H), 2,78 (s, 3H), 2,72-2,62 (m, 6H), 2,58-2,48 (m, 2H), 1,72-
1,62 (m, 4H).

MS (ESI, m/z): 475,2 [M+H]".

Buéc 2: Téng hop N-hydroxy-2-metyl-2-(metylsulfonyl)-4-(4-(4-(3-
morpholinoprop-1-yn-1-yl)phenyl)-3,6-dihydropyridin-1(2H)-yl)butanamit

Hop chit mong muén duge san xuit theo quy trinh tong hop dwge md ta trong
Vidu 1, bude 2 - 4 (tdng hop Hydroxamat) tir metyl 2-metyl-2-(metylsulfonyl)-4-(4-
(4-(3-morpholinoprop-1-yn-1-yl)phenyl)-3,6-dihydropyridin-1(2H)-yl)butanoat.

'H NMR (600MHz, DMSO0-d6);511,00 (bs, 1H), 9,10 (bs, 1H), 7,41-7,39 (m,
2H), 7,37-7,35 (m, 2H), 6,19 (s, 1H), 3,62-3,56 (m, 4H), 3,48 (s, 2H), 3,14-3,07 (m,
2H), 3,06 (s, 3H), 2,64-2,52 (m, 4H), 2,46-2,38 (m, 5H), 2,32-2,26 (m, 1H), 2,00-
1,96 (m, 1H), 1,82-1,76 (m, 1H), 1,44 (s, 3H).

MS (ESL, m/z): 476,2 [M+H]".

Vi du 26: Téng hop 3-(4-(1-(4-(hydroxyamin)-3-metyl-3-(metylsulfonyl)-4-
oxobutyl)-1,2,3,6-tetrahydropyridin-4-yl)phenyl)prop-2-yn-1-yl carbamat
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Budc 1: Téng hop 3-(4-(1-(3-metyl-3-(metylsulfonyl)-4-oxo-4-(((tetrahydro-
2H-pyran-2-yl)oxy)amin)butyl)-1,2,3,6-tetrahydropyridin-4-yl)phenyl)prop-2-yn-1-

yl carbamat
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Dung dich 4-(4-(4-(3-hydroxyprop-1-yn-1-yl)phenyl)-3,6-dihydropyridin-
1(2H)-y)-2-metyl-2-(metylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamit
(200 mg, 1 eq) trong THF (10 ml) dugc bd sung CDI (500 mg, 8 eq) va EtsN (0,16
ml, 3 eq), va hdn hop duoc khudy trong 4 gid & nhiét d6 phong. NHsOH (0,15 ml, 10
eq) duoc bd sung va dugc khudy trong 2 gid & 0°C. Hon hop dugce chiét bang etyl
axetat va nude. Lop hitu co duoc sdy bang magie sunfat khan va dugc c¢6 dic trong
chan khéng. Cin duoc tinh ché bing sic ky cot ¢ thu dugc hop chit mong mubn
(50 mg, 23%).

Budc 2: Tdng hop 3-(4-(1-(4-(hydroxyamin)-3-metyl-3-(metylsulfonyl)-4-
oxobutyl)-1,2,3,6-tetrahydropyridin-4-yl)phenyl)prop-2-yn-1-yl carbamat

9/ 3
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Hop chit mong mudn duoc san xut theo quy trinh tdng hop duge md ta trong
Vi du 1, bude 4 st dung 3-(4-(1-(3-metyl-3-(metylsulfonyl)-4-oxo-4-(((tetrahydro-
2H-pyran-2-yl)oxy)amin)butyl)-1,2,3,6-tetrahydropyridin-4-yl)phenyl)prop-2-yn-1-

yl carbamat.

'H NMR (600MHz, DMS0-d6);511,01 (bs, 1H), 9,09 (bs, 1H), 7,44-7,37 (m,
4H), 6,22 (s, 1H), 4,80 (s, 2H), 3,10-3,88 (m, 2H), 3,04 (s, 3H), 2,65-2,53 (m, 2H),
2,47-2,43 (m, 2H), 1,97-1,80 (m, 2H), 1,44 (s, 3H).

MS (ESI, m/z): 450,1 [M+H]".

Vi du 27: Téng hop 5-(4-(1-(4-(hydroxyamin)-3-metyl-3-(metylsulfonyl)-4-
oxobutyl)-1,2,3,6-tetrahydropyridin-4-yl)phenyl)pent-4-yn-1-yl carbamat
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Budc 1: Tong hop 5-(4-(1-(3-metyl-3-(metylsulfonyl)-4-oxo-4-(((tetrahydro-
2H-pyran-2-yl)oxy)amin)butyl)-1,2,3,6-tetrahydropyridin-4-yl)phenyl)pent-4-yn-1-

yl carbamat

Hop chit mong muén dugc san xuét theo quy trinh tdng hop duwoc md ta trong
Vi du 26, buéc 1 st dung 4-(4-(4-(5-hydroxypent-1-yn-1-yl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)-N-((tetrahydro-2H-pyran-2-
yl)oxy)butanamit.

Bu6c 2: Téng hop 5-(4-(1-(4-(hydroxyamin)-3-metyl-3-(metylsulfonyl)-4-
oxobutyl)-1,2,3,6-tetrahydropyridin-4-yl)phenyl)pent-4-yn-1-yl carbamat

0,

Hop chit mong mudn dugc san xut theo quy trinh tdng hop duge md ta trong
Vi du 1, budc 4 st dung cta 5-(4-(1-(3-metyl-3-(metylsulfonyl)-4-oxo-4-
(((tetrahydro-2H-pyran-2-yl)oxy)amin)butyl)-1,2,3,6-tetrahydropyridin-4-
yl)phenyl)pent-4-yn-1-yl carbamat

'H NMR (600MHz, DMSO-d6);511,01 (bs, 1H), 9,11 (bs, 1H), 7,38-7,37 (m,
2H), 7,32-7,31 (m, 2H), 6,18 (s, 1H), 3,98-3,97 (m, 2H), 3,09-3,04 (m, 5H), 2,62-
2,57 (m, 2H), 2,48-2,46 (m, 2H), 2,30-2,28 (m, 2H), 1,81-1,78 (m, 4H), 1,44 (s, 3H),
1,23-1,21 (m, 2H).
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MS (ESL, m/z): 478,2 [M+H]*.

Vi du 28: Téng hop N-hydroxy-4-(4-(4-(5-metoxypent-1-yn-1-yl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanamit

0
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Hop chét mong mubn dugc san xuét theo quy trinh tong hgp duge mé ta trong
Vi du 23 tir metyl 4-(4-(4-(5-hydroxypent-1-yn-1-yl)phenyl)-3,6-dihydropyridin-
1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanoat (Vi du 18, budc 1).

'H NMR (600MHz, DMSO0-d6);511,02 (bs, 1H), 9,12 (bs, 1H), 7,41-7,38 (m,
2H), 7,34-7,32 (m, 2H), 6,19 (s, 1H), 3,75-3,41 (m, 2H), 3,25 (s, 2H), 3,17-3,10 (m,
2H), 3,06 (s, 3H), 2,67-2,54 (m, 2H),2,45-2,28 (m, 6H),1,78-1,72 (m, 2H),1,46 (s,
3H).

MS (ESL m/z): 449,2 [M+H]".
Vi du 29 - 30
o}
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Vi du 29: Téng hop N-hydroxy-4-(4-(4-(6-hydroxyhex-1-yn-1-yl)phenyl)-
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3,6-dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanamit
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Budc 1: Téng hop metyl 4-(4-(4-(6-hydroxyhex-1-yn-1-yl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanoat

Hop chit mong mubn dwoc san xuit theo quy trinh tbng hop dugc mo ta trong

Vidu 1, bude 1 st dung hex-5-yn-1-ol.

'H NMR (600MHz, CDCls-d1):87,33-7,31 (m, 2H), 7,28-7,26 (m, 2H), 6,05
(s, 1H), 3,72-3,62 (m, SH), 3,18-3,10 (m, 2H), 3,04 (s, 3H), 2,72-2,58 (m, 3H), 2,52-
2,40 (m, SH), 1,78-1,65 (m, 6H), 1,63 (s, 3H).

Budc 2 - 4: Tong hop N-hydroxy-4-(4-(4-(6-hydroxyhex-1-yn-1-yl)phenyl)-
3,6-dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanamit

Hop chit mong muén dugc san xuit theo quy trinh tdng hgp duge md ta trong
Vidu 1, bude 2 - 4 (tdng hop Hydroxamat) tir metyl 4-(4-(4-(6-hydroxyhex-1-yn-1-
yl)phenyl)-3,6-dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanoat.

'H NMR (600MHz, DMSO-d6);511,04 (bs, 1H), 9,10 (bs, 1H), 7,37-7,36 (m,
2H), 7,30-7,28 (m, 2H), 6,17 (s, 1H), 4,43-4,28 (m, 2H), 3,40-3,5 (m, 4H), 3,09-3,05
(m, 2H), 3,04 (s, 3H), 2,6-2,58 (m, 2H), 2,43-2,39 (m, 4H), 1,47 (s, 3H), 1,41-1,38
(m, 4H).

MS (ESL, m/z): 449,1 [M+H]*.

Vi du 30: Téng hop N-hydroxy-2-metyl-2-(metylsulfonyl)-4-(4-(4-(6-
morpholinohex-1-yn-1-yl)phenyl)-3,6-dihydropyridin-1(2H)-yl)butanamit

= - —/ri§;NH
/ ‘ OH
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Hop chit mong muén duge san xuét theo quy trinh tdng hop dugc mb ta trong
Vi du 25 st dung metyl 4-(4-(4-(6-hydroxyhex-1-yn-1-yl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanoat (Vi du 29, buéc 1).

'H NMR (600MHz, DMSO-d6);511,06 (bs, 1H), 9,15 (bs, 1H), 7,43-7,41 (m,
2H), 7,35-7,33 (m, 2H), 6,22 (s, 1H), 3,62-3,56 (m, 4H), 3,18-3,10 (m, 2H), 3,08 (s,
3H), 2,72-2,58 (m, 3H), 2,48-2,40 (m, SH), 2,40-2,28 (m, 6H), 2,05-1,98 (m, 1H),
1,82-1,70 (m, 1H), 1,62-1,56 (m, 4H), 1,48 (s, 3H).

MS (ESL, m/z): 518,3 [M+H]*.

Vi du 31: Téng hop 4-(4-(4-(3-(dimetylamin)prop-1-yn-1-yl)-3-flophenyl)-
3,6-dihydropyridin-1(2H)-yl)-N-hydroxy-2-metyl-2-(metylsulfonyl)butanamit

o?“/
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Bude 1: Téng hop 3-(4-brom-2-flophenyl)-N,N-dimetylprop-2-yn-1-amin

Dung dich 4-brom-2-flo-1-iodobenzen (3 g, 1 eq) trong hén hgp THF (10 ml)/
toluen(10 ml) dugc bd sung Cul (0,19 g, 0,1 eq), Pd(PPh3),Cl, (0,7 g, 0,1 eq), EtsN
(4,2 ml, 3 eq) va N,N-dimetylprop-2-yn-1-amin (1,61 ml, 1,5 eq). Hon hop dugc
khudy trong 12 gid & nhiét do phong va duge chiét bing etyl axetat va nude. Lép
hitu co dugc rira b?mg nude mubi, duge séy bé“mg magie sunfat khan va dugc c6 déc
trong chan khong. Cin dugc tinh ché bing sic ky cot dé thu dwoc hop chit mong
muén (1,87 g, 73%).

'H NMR (600MHz, CDCl3-d1);87,29-7,22 (m, 3H), 3,49 (s, 2H), 2,36 (s, 6H).

Budc 2: Toéng hop tert-butyl 4-(4-(3-(dimetylamin)prop-1-yn-1-yl)-3-
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flophenyl)-3,6-dihydropyridin-1(2H)-cacboxylat
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Dung dich 3-(4-brom-2-flophenyl)-N,N-dimetylprop-2-yn-1-amin (1,87 g, 1
eq) trong hdn hop 1,4-dioxan (16 ml)/nudc (4 ml) duoc bd sung Pd(PPh3),Clx(0,51
g, 0,1 eq), K.COs (3,03 g, 3 eq), tert-butyl 4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-
2-y1)-3,6-dihydropyridin-1(2H)-cacboxylat (2,71 g, 1,2 eq). Hon hop dugc khudy
trong 2 gi¢ ¢ 110°C va dugc lam mat xudng nhiét d6 phong, va dugc chiét bing etyl
axetat va nudce. Lop hitu co duoc rira bing nuée mubdi, duge siy bing magie sunfat
khan va dugc ¢ dic trong chan khong. Cin dugc tinh ché bang sic ky cot dé thu

dwoc hop chit mong mubn (2 g, 76%).

'H NMR (600MHz, CDCL-d1);87,36 (t, J=7,2Hz, 1H), 7,25-7,07 (m, 2H),
6,07 (s, 1H), 4,11-4,07 (m, 2H), 3,64-3,59 (m, 2H), 3,47 (s, 2H), 2,49-2,45 (m, 2H),
2,36 (s, 6H), 1,58 (s, 9H).

MS (ESL, m/z): 359,2 [M+H]".

Bu6c 3: Téng hop 3-(2-flo-4-(1,2,3,6-tetrahydropyridin-4-yl)phenyl)-N,N-
dimetylprop-2-yn-1-amin hydroclorua

/ 7
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Dung dich tert-butyl 4-(4-(3-(dimetylamin)prop-1-yn-1-yl)-3-flophenyl)-3,6-
dihydropyridin-1(2H)-cacboxylat (2 g, 1 eq) trong MeOH (16 ml) duoc bb sung
axetyl clorua (3,97 ml, 10 eq). Hon hop dugc khudy trong 3 gi¢r & 60°C va duge 1am
mét xubng nhiét d6 phong, va dung méi dwgc lam bay hoi trong chin khong dé tao

ra hop chit mong mudn (1,6 g, 97%).
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'H NMR (600MHz, DMSO-d6;) 611,52 (bs, 1H), 9,56 (bs, 2H), 7,61 (t,
J=8,4Hz, 1H), 7,48, (dd, /~=11,4Hz, 1,8Hz, 1H), 7,38 (dd, /=8,4Hz, 1,8Hz, 1H), 6,39
(bs, 1H), 4,36 (s, 2H), 3,72-3,70 (m, 2H), 3,27-3,23 (m, 2H), 2,78 (s, 6H), 2,68-2,64
(m, 2H).

MS (ESL, m/z): 259,2 [M+H]".

Buéc 4: Téng hop metyl 4-(4-(4-(3-(dimetylamin)prop-1-yn-1-yl)-3-
flophenyl)-3,6-dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanoat

Dung dich 3-(2-flo-4-(1,2,3,6-tetrahydropyridin-4-yl)phenyl)-N,N-
dimetylprop-2-yn-1-amin hydroclorua (600 mg, 1 eq) trong DMF (10 ml) dugc bd
sung N,N-diisopropyletylamin (1,42 ml, 4 eq) va metyl 4-brom-2-metyl-2-
(metylsulfonyl)butanoat (chét trung gian 1) (778 mg, 1,4 eq). Hon hop dugc khudy
trong 12 gid & 60°C, duge 1am mét xudng nhiét 6 phong, va dugc chiét bang etyl
axetat va nude. Lop hitu co duge rira bing nude mudi, duoc siy bang magie sunfat
khan va dugc ¢6 dac trong chan khong. Can dugc tinh ché bang sic ky cot dé thu

duoc hop chit mong mudn (280 mg, 28%).

'H NMR (600MHz, CDCL-d1);8 7,35 (t, J=8,4Hz, 1H), 7,10-7,05 (m, 2H),
6,11 (bs, 1H), 3,66 (s, 3H), 3,54 (s, 2H), 3,23-3,18 (m, 1H), 3,04 (s, 3H), 3,03-3,00
(m, 1H), 2,79-2,75 (1H), 2,67-2,60 (m, 2H), 2,58-2,54 (m, 2H), 2,46-2,42 (m, 2H),
2,36 (s, 6H), 2,00-1,97 (m, 1H), 1,62 (s, 3H).

MS (ESL, m/z): 451,2 [M+H]".

Budc 5: Tong hop axit 4-(4-(4-(3-(dimetylamin)prop-1-yn-1-yl)-3-flophenyl)-
3,6-dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanoic
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Dung dich metyl 4-(4-(4-(3-(dimetylamin)prop-1-yn-1-yl)-3-flophenyl)-3,6-
dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanoat (230 mg, 1 eq) trong
hdn hop THF (8 ml)/MeOH (2 ml) duoc bd sung dung dich 2N-LiOH (0,77 ml, 3
eq), va hdn hop duoc khudy trong 2 gid & nhiét d6 phong. Dung mdi dugc loai bd
trong diéu kién 4p suét thip. Cin dugc pha lofing v6i nuée (10 ml) va duogc didu
chinh pH v& 4,0. Chat rén két tua dugc loc dé tao ra hop chit mong mudn (200 mg,

90%). San phim duoc st dung trong budc tiép theo ma khong cin tinh ché thém,

Budc 6: Téng hop 4-(4-(4-(3-(dimetylamin)prop-1-yn-1-yl)-3-flophenyl)-3,6-
dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)-N-((tetrahydro-2H-pyran-2-

yl)oxy)butanamit
2 HN - o Q.
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Dung dich axit 4-(4-(4-(3-(dimetylamin)prop-1-yn-1-yl)-3-flophenyl)-3,6-
dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanoic (200 mg, 1 eq) trong
DMF (10 ml) dugc bd sung HATU (244 mg, 1,4 eq), HOBT (98 mg, 1,4 eq), EtsN
(0,19 ml, 3 eq) va O-(tetrahydro-2H-pyran-2-yl)hydroxylamin hydroclorua (141 mg,
2 eq). Hon hop duoc khudy trong 1 gid & nhiét d6 phong va dugc chiét bang etyl
axetat va nuée. Lop hitu co duge rira bing nude mudi, duge sdy bing magie sunfat
khan va dugc ¢d déc trong chan khong. Cén dugc tinh ché bing séc ky cot dé thu

dwoc hop chit mong mudn (166 mg, 68%).
MS (ESI, m/z): 536,2 [M+H]*.

Buée 7: 4-(4-(4-(3-(dimetylamin)prop-1-yn-1-yl)-3-flophenyl)-3,6-
dihydropyridin-1(2H)-yl)-N-hydroxy-2-metyl-2-(metylsulfonyl)butanamit
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HCl

Dung dich 4-(4-(4-(3-(dimetylamin)prop-1-yn-1-yl)-3-flophenyl)-3,6-
dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)-N-((tetrahydro-2H-pyran-2-
yDoxy)butanamit (160 mg, 1 eq) trong MeOH (6 ml) dugc bd sung dung dich HCI
trong MeOH (1,25N, 0,72 ml, 3 eq), va hdn hop duoc khuéy trong 2 gi¢ ¢ nhiét do
phong. Dung méi dugc loai bd trong didu kién 4p sudt thip. Cin duge pha lodng véi
nude (6 ml) va duge didu chinh pH vé 7,0. Nudc dugc lam bay hoi va cin thu dugce

duoc tinh ché bing sic ky cot d& thu dugc hop chit mong mudn (89 mg, 57%).

'H NMR (600MHz, DMSO-d6);5 10,98 (bs, 1H), 9,11 (bs, 1H), 7,44-7,41 (m,
1H), 7,33-7,71 (m, 1H), 7,26-7,25 (m, 1H), 6,30 (s, 1H), 3,48 (s, 2H), 3,13-3,06 (m,
2H), 3,04 (s, 3H), 2,64-2,61 (m, 1H), 2,59-2,55 (m, 1H), 2,47-2,38 (m, 4H), 2,33-
2,29 (m, 1H), 2,22 (s, 6H), 1,84-1,79 (m, 1H), 1,44 (s, 3H).

MS (ESI, m/z): 452,2 [M+H]".

Vi du 32: Tbéng hop 4-(4-(4-(3-(dimetylamin)prop-1-yn-1-yl)-3,5-
diflophenyl)-3,6-dihydropyridin-1(2H)-yl)-N-hydroxy-2-metyl-2-
(metylsulfonyl)butanamit
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Hop chit mong muén dugc san xuat theo quy trinh tbng hop dugc md ta trong

Vidu 31 sir dung 5-brom-1,3-diflo-2-iodobenzen lam nguyén liéu khéi dau.
MS (ESI, m/z): 470,2 [M+H]+.

Vi du 33: Téng hop 4-(4-(4-(3-(dimetylamin)prop-1-yn-1-yl)-2-flophenyl)-
3,6-dihydropyridin-1(2H)-yl)-N-hydroxy-2-metyl-2-(metylsulfonyl)butanamit
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Hop chit mong mudn duge san xuit theo quy trinh téng hop duge md ta trong

Vi du 31 sir dung 1-brom-2-flo-4-iodobenzen lam nguyén li¢u khai dau.
MS (ESI, m/z): 452,2 [M+H]".
Vi du 34: Téng hop N-hydroxy-2-metyl-2-(metylsulfonyl)-4-(4-(4-(thiophen-

2-yletynyl)phenyl)-3,6-dihydropyridin-1(2H)-yl)butanamit

0
0¥/
‘ /—yNH

Budc 1: Téng hop 2-metyl-2-(metylsulfonyl)-N-((tetrahydro-2H-pyran-2-
yl)oxy)-4-(4-(4-(thiophen-2-yletynyl)phenyl)-3,6-dihydropyridin-1(2H)-
yl)butanamit

Dung dich  4-(4-(4-iodophenyl)-3,6-dihydropyridin-1(2H)-yl)-2-metyl-2-
(metylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamit (chit trung gian 3)
(220 mg, 1 eq) trong THF (4 ml)/ toluen(4 ml) dugc bd sung Cul (7,5 mg, 0,1 eq),
Pd(PPh3):Cl> (27,4 mg, 0,1 eq), EtsN (0,165 ml, 3 eq) va 2-etynylthiophen (64 mg,
1,5 eq). Hn hop duoc khudy trong 12 gid & nhiét do phong, va dugc chiét bing etyl
axetat va nude. Lop hitu co duoc rira bing nudc mudi, duge siy bing magie sunfat
khan va duogc cd dic trong chin khong. Cin duge tinh ché biang sic ky cot ¢ thu
duoc hop chit mong mudn (60 mg, 28%).

' NMR (600MHz, CDCls-d1);8 7,67-7,64 (m, 1H), 7,45-7,43 (m, 2H), 7,35-
7,34 (m, 2H), 7,28-7,26 (m, 1H), 7,01-6,99 (m, 1H), 6,12 (s, 1H), 4,92-4,90 (m, 1H),
3,43-3,29 (m, 4H), 3,11 (s, 3H), 2,90-2,83 (m, 4H), 2,72-2,65 (m, 4H), 1,80-1,57 (m,
7H), 1,52-1,45 (s, 2 H), ).
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MS (ESL m/z): 543,2 [M+H]".

Budc 2: Toéng hop N-hydroxy-2-metyl-2-(metylsulfonyl)-4-(4-(4-(thiophen-2-

yletynyl)phenyl)-3,6-dihydropyridin-1(2H)-yl)butanamit

Dung dich 2-metyl-2-(metylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)-4-
(4-(4-(thiophen-2-yletynyl)phenyl)-3,6-dihydropyridin-1(2H)-yl)butanamit (60 mg,
1 eq) trong MeOH (2 ml) duoc bd sung dung dich HCI trong MeOH (1,25N, 0,27
ml, 3 eq), va hdn hop duoc khudy trong 2 gior & nhiét &6 phong. Dung mdi duge loai
bd trong didu kién ap suét thép, Can dugc pha logng véi nudce (4 ml) va duge diéu

chinh pH v& 7,0. Nudc duge 1am bay hoi va can thu dugc duoc tinh ché bing sic ky

cdt dé thu duge hop chit mong mubn (7,7 mg, 15%).

'H NMR (600MHz, DMSO-d6);511,00 (bs, 1H), 9,08 (bs, 1H), 7,65-7,64 (m,
1H), 7,48-7,45 (m, 4H), 7,40-7,39 (m, 1H), 7,11-7,10 (m, 1H), 6,25 (s, 1H), 3,11-
3,06 (m, 2H), 3,04 (s, 3H), 2,63-2,58 (m, 2H), 2,46-2,31 (m, 2H), 2,00-1,80 (m, 2H),

1,45 (s, 3H), 1,23-1,20 (m, 2 H).

MS (ESL, m/z): 454,2 [M+H]".

Vidu35-37

Axetylen dau cuoi dugc liét ké trén bang sau day dugc su dung dé tao ra cac

hop chét ctia Vi du 35-37 theo céch giéng nhu & Vi du 34.

(N-hydroxy-2-metyl-2-(metylsulfonyl)-4-(4-(4-((4-
nitrophenyl)etynyl)phenyl)-3,6-dihydropyridin-
1(2H)-yl)butanamit)

Céu tric Axetylen
Vi dl.l n P £
(Tén) dau cuoi
o)
0:%/
O—= e
35 02N~©——_—
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Ciu triic Axetylen
Vidu 5 .
(Tén) dau cuoi
'"H NMR (600MHz, DMS0-d6);611,01 (bs, 1H), 9,06
(bs, 1H), 8,25-8,23 (m, 2H), 7,80-7,78 (m, 2H), 7,57-
7,55 (m, 2H), 7,51-7,49 (m, 2H), 6,28 (s, 1H), 3,11-
3,98 (m, 2H), 3,04 (s, 3H), 2,63-2,58 (m, 4H), 2,44-
2,32 (m, 4H), 1,45 (s, 3H).
MS (ESI, m/z): 498,2 [M+H]".
03\‘(
 r— / Nf;w
N= O OH
(N-hydroxy-2-metyl-2-(metylsulfonyl)-4-(4-(4-
(pyridin-3-yletynyl)phenyl)-3,6-dihydropyridin-
1(2H)-yl)butanamit)
72—
36 | |H NMR (600MHz, DMSO-d6) §;11,01 (bs, 1H), <N—3 =
9,10 (bs, 1H), 8,75-8,74 (m, 1H), 8,57-8,56 (m, 1H),
7,97-7,95 (m, 1H), 7,59-7,39 (m, 5H), 6,27 (s, 1H),
3,15-3,11 (m, 2H), 3,05 (s, 3H), 2,65-2,59 (m, 2H),
2,42-2,31 (m, 2H), 1,85-1,83 (m, 2H), 1,45 (s, 3H),
1,21-1,17 (m, 2H).
MS (ESI, m/z): 454,2 [M+H]".
03‘3/
O= ey
37 Ho@—:

(N-hydroxy-4-(4-(4-((4-
hydroxyphenyl)etynyl)phenyl)-3,6-dihydropyridin-
1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanamit)
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Céu tric Axetylen
Vidu 2 £
(Tén) dau cudi

'H NMR (600MHz, DMSO-d6);511,02 (bs, 1H),
10,16 (s, 1H), 9,07 (bs, 1H), 7,44-7,41 (m, 4H), 7,34-
7,32 (m, 2H), 6,78-6,76 (m, 2H), 6,21 (s, 1H), 3,15-
3,06 (m, 2H), 3,03 (s, 3H), 2,68-2,54 (m, 3H), 2,44-
2,30 (m, 4H1), 1,86-1,80 (m, 1H), 1,45 (s, 3H).

MS (ESI, m/z): 469,2 [M+H]".

Vi du 38: Téng hop N-hydroxy-2-metyl-4-(4-(4-((1-metyl-1H-imidazol-4-
yletynyl)phenyl)-3,6-dihydropyridin-1(2H)-yl)-2-(metylsulfonyl)butanamit

Re
0;%/

/ ¢ bH

Budc 1: Tong hop 4-etynyl-1-metyl-1H-imidazol

) C;\gg H  Chéat phan Gng ,'C;\::

Bestmann

Dung dich 1-metyl-1H-imidazol-4-carbaldehit (2 g, 1 eq) trong MeOH (180
ml) dugc lam mat & 0°C, KoCOs; (5,02 g, 2 eq) va dimetyl (1-diazo-2-
oxopropyl)phosphonat (7,7 g, 2,2 eq) dugc bd sung. Hon hop duge khudy trong 4
gid & 0°C, va duge chiét bang diclometan va nuée. Lép hitu co duge rira bing dung
dich bdo hoa NH4Cl, dugc siy bing magie sunfat khan va dugc c¢d dic trong chan
khong. Cin duoc tinh ché bing sic ky cot dé thu dugc hop chit mong muén (1,2 g,
62%).

'H NMR (600MHz, CDCl5-d1);87,60 (s, 1H), 7,32 (m, 1H), 3,37 (s, 3H), 3,48
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(s, 1H).
MS (ESL, m/z): 107,1 [M+H]".

Bu6c 2: Téng hop N-hydroxy-2-metyl-4-(4-(4-((1-metyl-1H-imidazol-4-
yl)etynyl)phenyl)-3,6-dihydropyridin-1(2H)-y1)-2-(metylsulfonyl)butanamit

Hop chit mong mudn dugc san xuét theo quy trinh tbng hop duge mo ta trong

Vi dy 1 (téng hop Hydroxamat) sir dung 4-etynyl-1-metyl-1H-imidazol.

'H NMR (600MHz, DMSO-d6);511,02 (bs, 1H), 9,14 (bs, 1H), 7,76 (s, 1H),
7,52-7,48 (m, 4H), 7,29 (s, 1H), 6,26 (s, 1H), 3,69 (s, 3H), 3,16-3,04 (m, 5H), 2,66-
2,56 (m, 3H), 2,46-2,38 (m, 4H), 1,86-1,76 (m, 1H), 1,44 (s, 3H).

MS (ESL m/z): 457,2 [M+H]".

Vidu39-41
. . Chét phan tmg ] °:c‘]§/’
§ % Bestmann N — o
A/_ J“"i>‘"“/§,, St —— __'_._‘>'>..°>\~N\,; = |4U}Oﬂ PR
o}
047
° o g
% C}\u(‘, ...... — 4;} ;{\_} et o
o
o/

A= .
| | |

Vidy 39 Vi du 40 Vidy 4l

Quy trinh san xuit 4: Tong hop chét trung gian 4 {metyl 4-(4-(4-(azetidin-3-
yletynyl)phenyl)-3,6-dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanoat
dihydroclorua}
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Bude 1: Tong hop tert-butyl 3-etynylazetidin-1-cacboxylat

Dung dich tert-butyl 3-formylazetidin-1-cacboxylat (7 g, 1 eq) trong MeOH
(378 ml) dugc lam mat & 0°C, KCOs; (10,5 g, 2 eq), dimetyl (1-diazo-2-
oxopropyl)phosphonat (15,8 g, 2,2 eq) dugc bd sung. Hon hop dugc khudy trong 4 gidy
& 0°C, va duoc chiét bing diclometan va nudc. Lép hitu co dugc rira bing dung dich
bdo hoa NH4Cl, duoc sy bing magie sunfat khan va duogc c6 dic trong chin khong.
Cin dugc tinh ché bing séc ky cot dé thu duoc hop chit mong mudn (5,95 g, 87%).

'H NMR (600MHz, CDCl3-d1);84,10-4,07 (m, 2H), 3,90-3,87 (m, 2H), 3,27-
3,24 (m, 1H), 2,26-2,25 (m, 1H), 1,39 (s, 9H).

Budc 2: Tng hop tert-butyl 3-((4-(1-(4-metoxy-3-metyl-3-(metylsulfonyl)-4-
oxobutyl)-1,2,3,6-tetrahydropyridin-4-yl)phenyl)etynyl)azetidin-1-cacboxylat

Dung dich metyl 4-(4-(4-iodophenyl)-3,6-dihydropyridin-1(2H)-yl)-2-metyl-
2-(metylsulfonyl)butanoat (chit trung gian 2) (7 g, 1 eq) trong hdn hgp THF (30
ml)/toluen (30 m1) dugc bd sung Cul (0,28 g, 0,1 eq), PA(PPh3)Cl: (1,03 g, 0,1 eq),
Et;N (6,18 ml, 3 eq) va tert-butyl 3-etynylazetidin-1-cacboxylat (3,99 g, 1,5 eq). Hon
hop dwoc khudy trong 12 gior & nhiét d6 phong, va duge chiét bing etyl axetat va
nude. Lép hitu co duge rira bing nude mudi, duge sdy bing magie sunfat khan va
dugc ¢b dic trong chian khong. Cidn duge tinh ché béng séc ky cot dé thu duoc hop

chit mong mudn (5 g, 64%).

'H NMR (600MHz, CDCls-d1);67,35-7,25 (m, 4H), 6,07 (s, 1H), 4,30 (s, 2H),
4.21-4,17 (m, 2H), 4,02-4,00 (m, 2H), 3,67 (s, 3H), 3,54-3,50 (m, 2H), 3,04 (s, 3H),
2,77-2,49 (m, 8H), 1,63 (s, 3H), 1,44 (s, 9H).

MS (ESL m/z): 531,3 [M+H]".

Buéc 3: Téng hop metyl 4-(4-(4-(azetidin-3-yletynyl)phenyl)-3,6-
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dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanoat dihydroclorua

Dung dich tert-butyl 3-((4-(1-(4-metoxy-3-metyl-3-(metylsulfonyl)-4-
oxobutyl)-1,2,3,6-tetrahydropyridin-4-yl)phenyl)etynyl)azetidin-1-cacboxylat (5 g, 1
eq) trong diclometan (100 ml) dugc bd sung dung dich HC1 (4N trong xyclopentyl
metyl ete, 24 ml, 10 eq). Hn hop dugc khudy trong 3 gid' & nhiét ¢ phong. Réi sau
d6, dung mdi duge 1am bay hoi trong chan khéng d8 tao ra hop chit mong mudn (4,2

g, 89%).

'H NMR (600MHz, CDsOD-d4);57,50-7,45 (m, 4H), 6,21 (s, 1H), 4,36-4,34
(m, 2H), 4,19-4,15 (m, 2H), 4,10-4,06 (m, 2H), 3,88-3,87 (m, 5H), 3,62-3,59 (m, 1H),
3,41-3,39 (m, 2H), 3,17 (s, 3H), 2,98-2,84 (m, 2F), 2,71-2,49 (m, 2H), 1,70 (s, 3H).

MS (ESL m/z): 431,2 [M+H]".

Vi du 39: Tbéng hop N-hydroxy-2-metyl-4-(4-(4-((1-metylazetidin-3-
yl)etynyl)phenyl)-3,6-dihydropyridin-1(2H)-yl1)-2-(metylsulfonyl)butanamit
dihydroclorua

Buéc 1: Tbéng hop metyl 2-metyl-4-(4-(4-((1-metylazetidin-3-
yDetynyl)phenyl)-3,6-dihydropyridin-1(2H)-yl)-2-(metylsulfonyl)butanoat

Dung dich metyl 4-(4-(4-(azetidin-3-yletynyl)phenyl)-3,6-dihydropyridin-
1(2H)-y])-2-metyl-2-(metylsulfonyl)butanoat dihydroclorua (chét trung gian 4) (1,5 g,
1 eq) trong diclometan (30 ml) dugc bd sung formaldehit (37 wt%, 0,89 ml, 4 eq) va
natri triaxetoxyborohydrua (2,53 g, 4 eq). H6n hop dugc khudy trong 5 gitr & nhiét do
phong, va dugc chiét bing etyl axetat va nu6e. Lop hitu co duge rira bing dung dich
bo hoa NaHCOs, duge siy biang magie sunfat khan va duge cd dic trong chan khong.

Can duoc tinh ché bing séc ky cot dé thu duoc hop chat mong mudn (0,9 g, 68%).
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'H NMR (600MHz, CDCls-d1); 87,34-7,32 (m, 2H), 7,29-7,28 (m, 2H), 6,07
(s, 1H), 3,76-3,74 (m, 2H), 3,66 (s, 3H), 3,46-3,45 (m, 1H), 3,22-3,19 (m, 3H), 3,02-
2,99 (m, 4H), 2,78-2,76 (m, 1H), 2,65-2,53 (m, 4H), 2,47-2,46 (m, 2H), 2,38 (s, 3H),
1,97-1,96 (m, 1H), 1,62 (s, 3H).

MS (ESL, m/z): 445,2 [M+H]".

Budc 2-4: N-hydroxy-2-metyl-4-(4-(4-((1-metylazetidin-3-yl)etynyl)phenyl)-
3,6-dihydropyridin-1(2H)-yl)-2-(metylsulfonyl)butanamit

Hop chéit mong mubn dugc san xudt theo quy trinh tdng hop dwge mé ta trong
Vi du 1, buéc 2-4 (tébng hop Hydroxamat) tir metyl 2-metyl-4-(4-(4-((1-
metylazetidin-3-yl)etynyl)phenyl)-3,6-dihydropyridin-1(2H)-y1)-2-
(metylsulfonyl)butanoat.

'H NMR (600MHz, DMSO0-d6);511,22-11,04 (m, 3H), 9,35 (bs, 1H), 7,52-
7,50 (m, 2H), 7,47-7,44 (m, 2H), 6,28 (s, 1H), 4,38-4,00 (m, 4H), 3,83-3,77 (m, 2H),
3,36-3,34 (m, 2H), 3,11 (s, 3H), 3,08-2,82 (m, 5H), 2,73-2,69 (m, 2H), 2,23-2,21 (m,
1H), 1,51 (s, 3H).

MS (ESI, m/z): 446,2 [M+H]*.
Vi du 40: Tbéng hop 4-(4-(4-((1-axetylazetidin-3-yl)etynyl)phenyl)-3,6-

dihydropyridin-1(2H)-yl)-N-hydroxy-2-metyl-2-(metylsulfonyl)butanamit

o
0y

~/§-NH
/ OH

Budc 1: Tong hop metyl 4-(4-(4-((1-axetylazetidin-3-yl)etynyl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanoat

Dung dich metyl 4-(4-(4-(azetidin-3-yletynyl)phenyl)-3,6-dihydropyridin-
1(2H)-y1)-2-metyl-2-(metylsulfonyl)butanoat dihydroclorua (chat trung gian 4) (800
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mg, 1 eq) trong diclometan (15 ml) dugc b sung EtsN (0,89 ml, 4 eq) va axetyl
clorua (0,17 ml, 1,5 eq). Hon hop dugc khudy trong 2 gitr & 0°C, va duge chiét bing
diclometan va nuée. L6p hitu co dugce rira bing nudc mudi, duge siy bing magie
sunfat khan va dugc c6 ddc trong chian khong. Cén dugc tinh ché béng sic ky cot dé

thu dugc hop chit mong mudn (560 mg, 75%).

'H NMR (600MHz, CDCl3-d1);87,35-7,32 (m, 4H), 6,06 (s, 1H), 4,41-4,29
(m, 2H), 4,20-4,07 (m, 2H), 3,87-3,61 (m, 7H), 3,14-3,07 (m, SH), 2,77-2,59 (m,
4H), 2,04-2,03 (m, 1H), 1,88 (s, 3H), 1,67 (s, 3H).

MS (ESL, m/z): 473,2 [M+H]".

Bu6c 2 - 4: Tong hop 4-(4-(4-((1-axetylazetidin-3-yl)etynyl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)-N-hydroxy-2-metyl-2-(metylsulfonyl)butanamit

Hop chét mong mudn dugce san xut theo quy trinh tdng hop duoc mé ta trong
Vi du 1, budc 2 - 4 (tdng hop Hydroxamat) tir metyl 4-(4-(4-((1-axetylazetidin-3-
yl)etynyl)phenyl)-3,6-dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanoat.

' NMR (600MHz, DMS0-d6);511,0 (bs, 1H), 9,11 (bs, 1H), 7,42-7,40 (m,
2H), 7,38-7,36 (m, 2H), 6,20 (s, 1H), 4,41-4,38 (m, 2H), 4,13-4,10 (m, 2H), 3,78-
3,67 (m, 2H), 3,15-3,14 (m, 2H), 3,04 (s, 3H), 2,62-2,56 (m, 2H), 2,49-2,43 (m, 4H),
2,32-2,30 (m, 1H), 1,74 (s, 3H), 1,44 (s, 3H).

MS (ESL, m/z): 474,1 [M+H]".

Vi du 41: Téng hop N-hydroxy-2-metyl-2-(metylsulfonyl)-4-(4-(4-((1-
(metylsulfonyl)azetidin-3-yl)etynyl)phenyl)-3,6-dihydropyridin-1(2H)-yl)butanamit

o)
(o] gg./

o .
._g___N = / J?NH
4 - / - OH

Buéc 1: Tbéng hop metyl 2-metyl-2-(metylsulfonyl)-4-(4-(4-((1-
(metylsulfonyl)azetidin-3-yl)etynyl)phenyl)-3,6-dihydropyridin-1(2H)-yl)butanoat
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Dung dich metyl 4-(4-(4-(azetidin-3-yletynyl)phenyl)-3,6-dihydropyridin-
1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanoat dihydroclorua (chét trung gian 4) (600
mg, 1 eq) trong DMF (15 ml) dugc bd sung N,N-diisopropyletylamin (0,83 ml, 4 eq)
va metansulfonyl clorua (0,14 ml, 1,5 eq). Hdn hop duoc khudy trong 2 gio & 0°C,
va duge chiét b?ing etyl axetat va nudc. Lop hitu co duge rira b(:ing nude mudi, dugc
siy bing magie sunfat khan va dwgc c6 dic trong chan khéng. Cin duoc tinh ché

bing sic ky cot dé thu dwoc hop chit mong mudn (220 mg, 36%).

'H NMR (600MHz, CDCls-d1);87,37-7,36 (m, 2H), 7,31-7,30 (m, 2H), 6,03
(s, 1H), 4,19-4,02 (m, 6H), 3,63-3,60 (m, 2H), 3,13-3,02 (m, SH), 2,94-2,87 (m, 2H),
2,75-2,69 (m, 1H), 2,26-2,20 (m, 2F), 2,03 (s, 3H), 1,23 (s, 3H).

MS (ESL m/z): 509,2 [M+H]".

Buéc 2 - 4: Téng hop N-hydroxy-2-metyl-2-(metylsulfonyl)-4-(4-(4-((1-
(metylsulfonyl)azetidin-3-yl)etynyl)phenyl)-3,6-dihydropyridin-1(2H)-yl)butanamit

Hop chit mong mudn duge san xuét theo quy trinh tdng hop duge mo ta trong
Vi du 1, budc 2 - 4 (tbng hop Hydroxamat) tir metyl 2-metyl-2-(metylsulfonyl)-4-(4-
(4-((1-(metylsulfonyl)azetidin-3-yl)etynyl)phenyl)-3,6-dihydropyridin-1(2H)-
yl)butanoat.

'H NMR (600MHz, CDs0D-d4):57,41-7,36 (m, 4H), 6,17 (s, 1H), 4,19-4,16
(m, 2H), 3,98-3,95 (m, 2H), 3,13 (s, 3H), 2,97 (s, 3H), 2,88-2,84 (m, 2H), 2,61-2,54
(m, 4T1), 2,23-2,21 (m, 1H), 1,59 (s, 3H).

MS (BSL, m/z): 510,2 [M+H]",

Quy trinh san xudt 5: Tdng hop chit trung gian 5 {tert-butyl 4-(4-(2,2-
dibromvinyl)-3-flophenyl)-3,6-dihydropyridin-1(2H)-cacboxylat}

Br

OO

Bu6c 1: Tong hop tert-butyl 4-(3-flo-4-formylphenyl)-3,6-dihydropyridin-
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1(2H)-cacboxylat

Dung dich 4-brom-2-flobenzaldehit (6 g, 1 eq) trong hdn hop 1,4-dioxan (100
ml)/ nude (20 ml) duge bd sung PA(PPhs).Cl, (2,07 g, 0,1 eq), K2COs (12,25 g, 3 eq)
va tert-butyl  4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-3,6-dihydropyridin-
1(2H)-cacboxylat (10,97 g, 1,2 eq). Hn hop duoc khudy trong 4 gid & 110°C, dugce
lam maét xubng nhiét d6 phong va duoc chiét bing etyl axetat va nude. Lép hitu co
duoc rira bing nudc mudi, dugc siy bing magie sunfat khan va dugc co dic trong
chan khong. Cén dugc tinh ché béng sdc ky cot dé thu duoc hop chit mong mubn
(7,8 g, 86%).

'H NMR (600MHz, CDCl5-d1);810,32 (s, 1H), 7,84-7,82 (m, 1H), 7,29-7,26
(m, 1H), 7,16-7,14 (m, 1H), 6,24 (bs, 1H), 4,14-4,10 (m, 2H), 3,66-3,64 (m, 2H),
2,54-2,50 (m, 2H), 1,49 (s, 9H).

Buéc 2: Toéng hop tert-butyl 4-(4-(2,2-dibromvinyl)-3-flophenyl)-3,6-
dihydropyridin-1(2H)-cacboxylat

Br
PPhs, GBI BrWCN w«o <
—_— N/ NS gl
F

Dung dich tert-butyl 4-(3-flo-4-formylphenyl)-3,6-dihydropyridin-1(2H)-
cacboxylat (3 g, 1 eq) trong diclometan (50 ml) dwgc b sung carbon tetrabromua
(4,89 g, 1,5eq) va triphenylphdsphin (7,73 g, 3 eq). Hon hop duoc khudy trong 1 gity
& 0°C, va duoc chiét bing diclometan va nude. Lop hitu co dugc rira bang nudc
mubi, duoc séy béng magie sunfat khan va dugc c6 ddc trong chan khong. Cén duge

tinh ché bing séc ky cot dé thu duoc hop chit mong mudn (4,13 g, 91%).

'H NMR (600MHz, CDCls-d1);87,78-7,76 (m, 1H), 7,54 (s, 1H), 7,18-7,16
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(m, 1H), 7,08-7,06 (m, 1H), 6,11 (bs, 1H), 4,11-4,09 (m, 2H), 3,65-3,60 (m, 2H),
2,51-2,47 (m, 2H), 1,49 (s, 9H).

Vi du 42: Tong hop 4-(4-(3-flo-4-(7-hydroxyhepta-1,3-diyn-1-yl)phenyl)-3,6-
dihydropyridin-1(2H)-y1)-N-hydroxy-2-metyl-2-(metylsulfonyl)butanamit

o .
M
HO 0<g
O OH
F

Buéc 1: Téng hop tert-butyl 4-(3-flo-4-(7-hydroxyhepta-1,3-diyn-1-
yl)phenyl)-3,6-dihydropyridin-1(2H)-cacboxylat

Br N HO,
—4 HO™ ™ s - — i 0
Br—4 D TN Q. Ny \ 78 P ;
\\~ </ N \N—/< ” - Y e ¢ §,\—--(*" N —</ /
C Nt 0 _..,‘{./. ...... /“— 0%
8 E N

Dung dich tert-butyl 4-(4-(2,2-dibromvinyl)-3-flophenyl)-3,6-dihydropyridin-
1(2H)-cacboxylat (chit trung gian 5) (2,29 g, 1 eq) trong DMF dugc bd sung
Pd(PPh3)2Cl, (0,35 g, 0,1 eq), triphenylphosphin (0,13 g, 0,1 eq), EtsN (2,1 ml, 3 eq)
va pent-4-yn-1-ol (0,93 ml, 2 eq). Hon hop dugc khudy trong 2 gid & 80°C, dugc lam
mét xubng nhiét d6 phong, va duoc chiét bing etyl axetat va nude. Lép hitu co duge
rira bing nuwéc mudi, duge siy bing magie sunfat khan va duge ¢ dic trong chéan
khdng. Cin dugc tinh ché bing sic ky cot d& thu dugc hop chit mong mudn (790
mg, 42%).

'H NMR (600MHz, CDCl3-d1);67,41-7,38 (m, 1H), 7,11-7,09 (m, 1H), 7,07-
7,06 (m, 1H), 6,10 (bs, 1H), 4,10-4,06 (m, 2H), 3,78 (t, J=6Hz, 2H), 3,64-3,60 (m,
2H), 2,52 (t, J=6,6Hz, 2H), 2,49-2,45 (m, 2H), 1,86-1,81 (m, 2H), 1,48 (s, 9H).

Bude 2: Téng hop 7-(2-flo-4-(1,2,3,6-tetrahydropyridin-4-yl)phenyl)hepta-
4,6-diyn-1-o0l hydroclorua
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_— e >> 4 NH He

Dung dich tert-butyl 4-(3-flo-4-(7-hydroxyhepta-1,3-diyn-1-yl)phenyl)-3,6-
dihydropyridin-1(2H)-cacboxylat (790 mg, 1 eq) trong MeOH dugc bd sung HCI
dam dic (1,7 ml, 10 eq). Hon hop dwoc khudy trong 1 gior & 110°C, duge 1am mit
xudng nhiét d6 phong, va duge co dic trong chin khéng. Cin duge hoa tan trong
MeOH (2 ml) va duoc rét vao dietyl ete (50 ml). Chét ran két tia duoc loc dé tao ra
hop chit mong mudn (576 mg, 87%).

'H NMR (600MHz, DMSO-d6);89,34 (bs, 2H), 7,63-7,60 (m, 1H), 7,49-7,47
(m, 1H), 7,37-7,36 (m, 1H), 6,41 (s, 1H), 3,78-3,74 (m, 2H), 3,47 (t, J=5,4Hz, 2H),
3,30-3,26 (m, 2H), 2,69-2,65 (m, 2H), 2,50-2,47 (m, 2H), 1,68-1,63 (m, 2H).

Buéc 3: Téng hop metyl 4-(4-(3-flo-4-(7-hydroxyhepta-1,3-diyn-1-
yl)phenyl)-3,6-dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanoat

Dung dich 7-(2-flo-4-(1,2,3,6-tetrahydropyridin-4-yl)phenyl)hepta-4,6-diyn-
1-ol hydroclorua (570 mg, 1 eq) trong DMF (12 ml)duoc bd sung N,N-
diisopropyletylamin (0,93 ml, 3 eq) va metyl 4-brom-2-metyl-2-
(metylsulfonyl)butanoat (chit trung gian 1) (584 mg, 1,2 eq). Hon hop dugc khudy
trong 12 gid' & 60°C, duge 1am mét xudng nhiét d6 phong, va dugc chiét bang etyl
axetat va nude. Lop hitu co dugc rira bing nudc mudi, duge siy bang magie sunfat
khan va dugc ¢ dic trong chin khong. Cin duge tinh ché bang sic ky cot dé thu

duoc hop chit mong mudn (230 mg, 27%).

'H NMR (600MHz, CDCL-d1);67,39-7,37 (m, 1H), 7,11-7,09 (m, 1H), 7,07-
7,05 (m, 1H), 6,13 (s, 1H), 3,78 (t, J=6Hz, 2H), 3,67 (s, 3H), 3,24-3,21 (m, 1H), 3,05
(s, 3H), 3,04-3,01 (1H), 2,79-2,76 (m, 1H), 2,67-2,53 (m, 4H), 2,51 (t, J=6,6Hz, 2H),
2,45-2,42 (m, 2H), 2,00-1,98 (m, 1H), 1,85-1,81 (m, 2H), 1,63 (s, 3H).
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Budc 4: Téng hop axit 4-(4-(3-flo-4-(7-hydroxyhepta-1,3-diyn-1-yl)phenyl)-
3,6-dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanoic

o} Q..
HQ o/ HQ o
= — = TN TN >——/o —_ = \=_\ & '—4":‘53/—014
N/ - IN a8 N g ; &
F F

Dung dich metyl 4-(4-(3-flo-4-(7-hydroxyhepta-1,3-diyn-1-yl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanoat (230 mg, 1 eq) trong
hén hop THF (8 ml)/MeOH (2 ml) dugc bd sung dung dich 2N-LiOH (0,73 ml, 3
eq). Hon hop dugc khudy trong 2 gidr & nhiét d6 phong. Dung méi duoc loai bd trong
diéu kién 4p suét thip. Cin duoc pha lodng véi nude (10 ml) va duge didu chinh pH
v& 4,0. Chét rin két tua dugc loc dé tao ra hop chét mong mubn (119 mg, 53%). San

phidm duoc str dung trong budc tiép theo ma khéng cén tinh ché thém.
MS (ESI, m/z): 462,1 [M+H]".

Budc 5: Téng hop 4-(4-(3-flo-4-(7-hydroxyhepta-1,3-diyn-1-yl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)-N-((tetrahydro-2H-pyran-2-
yloxy)butanamit

g OH B <\ /> AT “2_{;\

Dung dich axit 4-(4-(3-flo-4-(7-hydroxyhepta-1,3-diyn-1-yl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanoic (119 mg, 1 eq) trong
DMF (10 ml) duge bb sung HATU (137 mg, 1,4 eq), HOBT (55 mg, 1,4 eq), EtsN
(0,11 ml, 3 eq) va O-(tetrahydro-2H-pyran-2-yl)hydroxylamin hydroclorua (60 mg, 2
eq). Hon hop dugc khudy trong 1 gid & nhiét d6 phong, va dugc chiét bing etyl
axetat va nudc. L6p hitu co duoc rira bing nude mudi, duge siy bing magie sunfat
khan va dugc c6 dic trong chian khong. Cén duoc tinh ché béng séc ky cot dé thu

duoc hop chit mong mudn (127 mg, 88%).

MS (BSL m/z): 561,2 [M+H]".
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Budc 6: Tong hop 4-(4-(3-flo-4-(7-hydroxyhepta-1,3-diyn-1-yl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)-N-hydroxy-2-metyl-2-(metylsulfonyl)butanamit

Dung dich 4-(4-(3-flo-4-(7-hydroxyhepta-1,3-diyn-1-yl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)-N-((tetrahydro-2H-pyran-2-
yl)oxy)butanamit (127 mg, 1 eq) trong MeOH (6 ml) dugc bd sung dung dich HCI
trong MeOH (1,25N, 0,54 ml, 3 eq). Hon hop duoc khudy trong 2 gid & nhiét do
phong. Dung méi dugce loai bod trong diéu kién ap suét thip. Cin dugc pha loing véi
nudce (6 ml) va duge diéu chinh pH vé 7,0. Nude duge 1am bay hoi trong chan khong
va can thu duge duoc tinh ché bing sic ky cot dé thu duoc hop chit mong mudn (40

mg, 37%).

I{ NMR (600MHz, DMSO-d6);5 10,99 (bs, 1H), 9,12 (bs, 1H), 7,56-7,54 (m,
1H), 7,39-7,36 (m, 1H), 7,31-7,28 (m, 1H), 6,37 (s, 1H), 4,60-4,58 (m, 1H), 3,48-3,45
(m, 2H), 3,35-3,33 (m, 2H), 3,13-3,08 (m, 2H), 3,06 (s, 3H), 2,64-2,58 (m, 2H), 2,51-
2,43 (m, 4H), 2,37-2,29 (m, 1H), 1,85-1,78 (m, 1H), 1,66-1,62 (m, 2H), 1,46 (s, 3H).

MS (ESL, m/z): 477,2 [M+H]".
Vi du 43-45

Axetylen dau cudi duoc liét ké trén bang sau ddy duoc sir dung dé tao ra céc

hop chét ctia Vi du 43-45 theo cach gidng nhu & Vi du 42.

Céu tric Axetylen
Vi du \ .
(Tén) dau cuoi
03‘5/
H / JJ;
= = N NH HO
43 O OH _\—;_—
F

(4-(4-(3-flo-4-(6-hydroxyhexa-1,3-diyn-1-
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yl)phenyl)-3,6-dihydropyridin-1(2H)-yI)-N-
hydroxy-2-metyl-2-(metylsulfonyl)butanamit)

"H NMR (600MHz, DMSO0-d6);5 10,99 (bs, 1H), 9,11
(bs, 1H), 7,56-7,53 (m, 1H), 7,39-7,37 (m, 1H), 7,31-
7,29 (m, 1H), 6,36 (s, 1H), 3,57-3,55 (m, 2H), 3,17-
3,10 (m, 2H), 3,06 (s, 3H), 2,65-2,29 (m, 10H), 1,45
(s, 3H).

MS (ESL, m/z): 463,2 [M+H]",

44

I
I
X
=
j’?

F
(4-(4-(4-(xyclopropylbuta-1,3-diyn-1-yl)-3-
flophenyl)-3,6-dihydropyridin-1(2H)-yl)-N-
hydroxy-2-metyl-2-(metylsulfonyl)butanamit)

"H NMR (600MHz, DMSO-d6);5 10,99 (bs, 1H), 9,12
(bs, 1H), 7,54-7,52 (m, 1H), 7,38-7,36 (m, 1H), 7,30-
7,28 (m, 1H), 6,36 (s, 1H), 3,15-3,07 (m, 2H), 3,06 (s,
3H), 2,66-2,56 (m, 2H), 2,48-2,31 (m, 6H), 1,61-1,59
(m, 1H), 1,46 (s, 3H), 0,95-0,91 (m, 2H), 0,82-0,79
(m, 2H).

MS (ESL, m/z): 463,2 [M+H]*.

45

(4-(4-(4-(5-(dimetylamin)penta-1,3-diyn-1-yl)-3-
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flophenyl)-3,6-dihydropyridin-1(2H)-yl)-N-
hydroxy-2-metyl-2-(metylsulfonyl)butanamit)

'H NMR (600MHz, DMSO-d6);8 10,97 (bs, 1H), 9,11
(bs, 1H), 7,58-7,56 (m, 1H), 7,39-7,37 (m, 1H), 7,31-
7,29 (m, 1H), 6,36 (s, 1H), 3,48 (s, 2H), 3,16-3,08
(2H), 3,04 (s, 3H), 2,66-2,56 (m, 3H), 2,48-2,38 (m,
3H), 2,36-2,28 (m, 1H), 2,19 (s, 6H), 1,86-1,76 (m,
1H), 1,44 (s, 3H).

MS (ESL, m/z): 476,2 [M+H]*,

Quy trinh san xuit 6: Téng hop chit trung gian 6 {tert-butyl 4-(4-(2,2-
dibromvinyl)phenyl)-3,6-dihydropyridin-1(2H)-cacboxylat}

Br

OOy,

Hop chit mong mudn dwoc sin xuét theo cach duoc mé ta trong quy trinh san

xuiit 5 str dung 4-brombenzaldehit.

'H NMR (600MHz, CDCl3-d1):87,52 (d, J=9Hz, 2H), 7,46 (s, 1H), 7,37 (d,
J=8,4Hz, 2H), 6,09 (bs, 1H), 4,09-4,06 (m, 2H), 3,66- 3,61 (m, 2H), 2,55-2,49 (m,
2H), 1,49 (s, 9H).

Viduy46-51

Chét trung gian 6 1am nguyén liéu khoi ddu va axetylen dau cudi duoc list ké
trén bang sau ddy dugc st dung dé tao ra cic hop chét cta Vi du 46-51 theo cach
gidng nhu & Vi dy 42.
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Vidu

Chu tric
(Tén)

Axetylen

dau cuoi

46

HO 05y

(N-hydroxy-4-(4-(4-(7-hydroxyhepta-1,3-diyn-1-
yDphenyl)-3,6-dihydropyridin-1(2H)-yl)-2-metyl-2-
(metylsulfonyl)butanamit)

'H NMR (600MHz, DMSO0-d6);5 11,01 (bs, 1H), 9,10 (b,
1H), 7,49-7,43 (m, 4H), 6,26 (s, 1H), 4,60-4,57 (m, 2H),
3,49-3,44 (m, 2H), 3,16-3,06 (m, 5H), 2,66-2,56 (m, 2H),
2,47-2,30 (m, 6H), 1,67-1,61 (m, 2H), 1,46 (s, 3H).

MS (ESL m/z): 431,0 [M+H]".

HO

47

(o}
Ot\é/

HO
_ ayam™

o OH
(N-hydroxy-4-(4-(4-(6-hydroxyhexa-1,3-diyn-1-
yl)phenyl)-3,6-dihydropyridin-1(2H)-yl)-2-metyl-2-
(metylsulfonyl)butanamit)

'H NMR (600MHz, DMSO0-d6);511,00 (bs, 1H), 9,11 (bs,
1H), 7,48-7,46 (m, 2H), 7,44-7,43 (m, 2H), 6,24 (s, 1H),
4,96 (t, J=6,0 Hz, 1H), 3,54-3,51 (m, 2H), 3,14-3,06 (m,
2H), 3,04 (s, 3H), 2,66-2,56 (m, 2H), 2,52 (t, J=6,0 Hz,
2H), 2,48-2,38 (m, 4H), 2,34-2,26 (m, 1H), 1,84-1,76 (m,
1H), 1,44 (s, 3H).

MS (ESL m/z): 445,2 [M+H]".

HO— .
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Vi du

Cau truc

Axetylen

dau cuoi

48

(N-hydroxy-4-(4-(4-(5-hydroxypenta-1,3-diyn-1-
yl)phenyl)-3,6-dihydropyridin-1(2H)-yl)-2-metyl-2-
(metylsulfonyl)butanamit)

' NMR (600MHz, DMS0-d6);510,99 (bs, 1H), 9,10 (bs,
1H), 7,49-7,48 (m, 2H), 7,45-7,43 (m, 2H), 6,25 (s, 1H),
5,45 (t, J=6,0 Hz, 1H), 4,23 (d, J=6,0 Hz, 2H), 3,14-3,08
(m, 2H), 3,03 (s, 3H), 2,66-2,56 (m, 2H), 2,48-2,38 (m,
41), 2,42-2,38 (m, 1H), 1,86-1,76 (m, 1H), 1,44 (s, 3H).

MS (ESL m/z): 431,0 [M+H]".

HO

49

(4-(4-(4-(5-(dimetylamin)penta-1,3-diyn-1-yl)phenyl)-
3,6-dihydropyridin-1(2H)-yl)-N-hydroxy-2-metyl-2-
(metylsulfonyl)butanamit)

'H NMR (600MHz, DMSO-d6);8 11,01 (bs, 1H), 9,13 (bs,
1H), 7,53-7,46 (m, 4H), 6,28 (s, 1H), 3,49-3,48 (m, 2H),
3,10-3,09 (m, 2H), 3,06 (s, 3H), 2,61-2,60 (m, 2H), 2,47-
2,34 (m, 6H), 2,22 (s, 6H), 1,46 (s, 3H),

MS (ESL m/z): 458,2 [M+H]".
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Vi du

CAu triic
(Tén)

Axetylen

dau cuoi

50

(o}

Ot‘é/

—0
= = / N//_A;NH

O OH
(N-hydroxy-4-(4-(4-(5-metoxypenta-1,3-diyn-1-
yl)phenyl)-3,6-dihydropyridin-1(2H)-yl)-2-metyl-2-
(metylsulfonyl)butanamit)

1H NMR (600MHz, DMSO-d6) &; 11,02 (bs, 1H), 9,08
(bs, 1H), 7,54-7,47 (m, 4H), 6,29 (s, 1H), 4,31 (s, 2H),
3,33 (s, 3H), 3,18-3,10 (m, 2H),3,06 (s, 3H),2,65-2,57 (m,
21),2,48-2,42 (m, 4H),2,36-2,30 (m, 1H),1,88-1,80 (m,
1H), 1,45 (s, 3H).

MS (ESL, m/z): 445,2 [M+H]*

s1

) W Wy OV

0 OH
(N-hydroxy-2-metyl-2-(metylsulfonyl)-4-(4-(4-
(phenylbuta-1,3-diyn-1-yl)phenyl)-3,6-dihydropyridin-
1(2ZH)-yl)butanamit)

'H NMR (600MHz, DMSO0-d6);5 10,99 (bs, 1H), 9,10 (bs,
1H), 7,59-7,57 (m, 2H), 7,55-7,53 (m, 2H), 7,48-7,46 (m,
2H), 7,43-7,41 (m, 2H), 6,27 (s, 1H), 3,18-3,08 (m, 2H),
3,04 (s, 3H), 2,66-2,56 (m, 3H), 2,48-2,38 (m, 3H), 2,36-
2,28 (m, 1H), 1,86-1,76 (m, 1H), 1,44 (s, 3H).

MS (ESL m/z): 477,2 [M+H]".
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Quy trinh san xuit 7: Téng hop chét trung gian 7 {tert-butyl 4-etynyl-3,6-
dihydropyridin-1(2H)-cacboxylat}

E—C"<+

Budc 1: Tong hop tert-butyl 4-hydroxy-4-((trimetylsilyl)etynyl)piperidin-1-
cacboxylat

\
Si—

Oy —— =04

Dung dich tert-butyl 4-oxopiperidin-1-cacboxylat (20 g, 1 eq) trong THF (335
ml) duoc bd sung n-Buli (2,5M, 64 ml, 1,6 eq) & -78°C. Hon hop dugc khudy trong
1 gid. Dung dich etynyltrimetylsilan (14,8 g, 1,5 eq) trong THF (335 ml) duoc bd
sung tir tir & -78°C va dugc khudy trong 12 gio & nhiét d6 phong. Hon hop dugce
dimg phan tmg bing nudc va duoc chiét bing etyl axetat. Lép hitu co duge rira bing
nude mudi, duge siy bing magie sunfat khan va dugc cd dic trong chan khong. Cin

duoc tinh ché bing sic ky cot dé thu dugc hop chit mong mudn (9 g, 30%).

'H NMR (600MHz, CDCl3-d1);$ 3,82-3,76 (m, 2H), 3,22-3,18 (m, 2H), 2,08
(bs, 1H), 1,88-1,80 (m, 2H), 1,68-1,62 (m, 2H), 1,44 (s, 9H), 0,16 (s, 9H).

Budc 2: Téng hop tert-butyl 4-((trimetylsilyl)etynyl)-3,6-dihydropyridin-
1(2H)-cacboxylat

_AQ%{, _S._—Q_q{_

Dung dich tert-butyl  4-hydroxy-4-((trimetylsilyl)etynyl)piperidin-1-
cacboxylat (5,8 g, 1 eq) trong diclometan (195 ml) dugc bd sung EtsN (5,44 ml, 2
eq) va metansulfonyl clorua (3,04 ml, 2 eq) & -10°C. Hn hop duoc khudy trong 12

gi & nhiét d6 phong rdi tiép d6 dwoc chiét bang diclometan va nuéde. Lép hitu co
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duoc rira béng nude mudi, duogc séy b%mg magie sunfat khan va dugc c6 dic trong
chan khong. Cin duogc tinh ché bing sic ky c¢ot dé thu duoc hop chit mong muén
(3,3 g, 61%).

'H NMR (600MHz, CDCls-d1);3 6,04 (s, 1H), 3,96-3,90 (m, 2H), 3,50-3,42
(m, 2H), 2,28-2,18 (m, 2H), 1,45 (s, 9H), 0,17 (s, 9H).

Budc 3: Tong hop tert-butyl 4-etynyl-3,6-dihydropyridin-1(2H)-cacboxylat
n 5
SN NS KoCOg — ¢ 4
/SIT‘CN‘<O E e _—_{:N_{O E

Dung dich tert-butyl 4-((trimetylsilyl)etynyl)-3,6-dihydropyridin-1(2H)-
cacboxylat (3,3 g, 1 eq) trong MeOH (100 ml) dugc bd sung K2CO3 (2,45 g, 1,5 eq).
Hén hop duge khudy trong 4 iy & nhiét d6 phong, va duoc chiét bing etyl axetat va
nuée. Lop hitu co duge sdy bing magie sunfat khan va dugce c6 dic trong chan
khong. Cin dugce tinh ché bing séc ky cot dé thu dugc hop chit mong muén (2,38 g,
97%).

'H NMR (600MHz, CDCls-d1):8 6,08 (s, 1H), 3,96-3,90 (m, 2H), 3,50-3,42
(m, 2H), 2,88 (s, 1H), 2,28-2,18 (m, 2H), 1,45 (s, 9H).

Vi du 52: Téng hop N-hydroxy-2-metyl-2-(metylsulfonyl)-4-(4-(pyridin-4-
yletynyl)-3,6-dihydropyridin-1(2H)-yl)butanamit

O
0y
= OH

Budc 1: Tong hop tert-butyl 4-(pyridin-4-yletynyl)-3,6-dihydropyridin-1(2H)-

cacboxylat

Dung dich tert-butyl 4-etynyl-3,6-dihydropyridin-1(2H)-cacboxylat (chét
trung gian 7) (900 mg, 1 eq) trong THF (10 ml) dugc bd sung Cul (83 mg, 0,1 eq),
Pd(PPh3),Cl, (152 mg, 0,05 eq), Et3N (2,4 ml, 4 eq) va 4-iodopyridin (890 mg, 1
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eq). HOn hop dugc khudy trong 2 ngay & nhiét do phong, va duoc chiét bang etyl
axetat va nuéc. Lop hitu co duoc sdy bing magie sunfat khan va duge c¢b dic trong
chin khong. Cin duge tinh ché bing séc ky cot dé thu dugc hop chit mong mudn
(500 mg, 41%).

'H NMR (600MHz, CDCls-d1);5 8,90-8,56 (m, 2H), 7,58-7,34 (m, 2H), 6,20
(s, 1H), 4,08-4,00 (m, 2H), 3,56-3,50 (m, 2H), 2,48-2,40 (m, 2H), 1,47 (s, 9H).

Buéc 2: Tbéng hop 4-((1,2,3,6-tetrahydropyridin-4-yl)etynyl)pyridin

hydroclorua

Dung dich tert-butyl 4-(pyridin-4-yletynyl)-3,6-dihydropyridin-1(2H)-
cacboxylat (500 mg, 1 eq) trong MeOH (10 ml) duoc bd sung axetyl clorua (1,25 ml,
10 eq). Hon hop duge khudy trong 4 gid & 60°C, duoc lam méat xudng nhiét do
phong va dugc ¢b dic trong chan khong dé tao ra hop chit mong mubn (380 mg,

98%).

'H NMR (600MHz, CDs0D-d4);5 8,84-8,82 (m, 2H), 8,08-8,07 (m, 2H), 6,52
(m, 1H), 3,90-3,88 (m, 2H), 3,43-3,41 (m, 2H), 2,68-2,66 (m, 2H).

Bude 3: Tdng hop metyl 2-metyl-2-(metylsulfonyl)-4-(4-(pyridin-4-yletynyl)-
3,6-dihydropyridin-1(2H)-yl)butanoat

Dung dich 4-((1,2,3,6-tetrahydropyridin-4-yl)etynyl)pyridin hydroclorua (380
mg, 1 eq) trong DMF (10 ml) dugc bd sung N,N-diisopropyletylamin (1,2 ml, 4 eq)
va metyl 4-brom-2-metyl-2-(metylsulfonyl)butanoat (chit trung gian 1) (940 mg, 2
eq). Hon hop duge khudy trong 12 gior & 60°C, duge 1am mét xudng nhiét d6 phong,
va duoc chiét bang etyl axetat va nude. Lop hitu co duge rira bang nude mudi, duoc
sdy bing magie sunfat khan va dugc c6 dic trong chan khéng. Cin duge tinh ché

bang séc ky cot dé thu dugc hop chit mong mubn (85 mg, 13%).

'H NMR (600MHz, CDCls-d1);5 8,54-8,53 (m, 2H), 7,26-7,25 (m, 2H), 6,16
(s, 1H), 3,74 (s, 3H), 3,18-3,14 (m, 1H), 3,03 (s, 3H), 2,98-2,94 (m, 1H), 2,72-2,46
(m, 4H), 2,32-2,28 (m, 2H), 1,88-1,82 (m, 1H), 1,61 (s, 3H), 1,29-1,24 (m, 1H).
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MS (ESL, m/z): 377,1 [M+H]*.

Buéc 4 - 6: Tong hop N-hydroxy-2-metyl-2-(metylsulfonyl)-4-(4-(pyridin-4-
yletynyl)-3,6-dihydropyridin-1(2H)-yl)butanamit

Hop chit mong muén dugc san xuét theo quy trinh tdng hop duoc mo ta trong
Vi du 1, budce 2 - 4 (tdng hop Hydroxamat) tir metyl 2-metyl-2-(metylsulfonyl)-4-(4-
(pyridin-4-yletynyl)-3,6-dihydropyridin-1(2H)-yl)butanoat.

'H NMR (600MHz, DMS0-d6):510,93 (bs, 1H), 9,10 (bs, 1H), 8,55-8,53 (m,
2H), 7,37-7,36 (m, 2H), 6,23 (s, 1H), 3,10-3,04 (m, 2H), 3,03 (s, 3H), 2,60-2,54 (m,
2H), 2,48-2,42 (m, 2H), 2,36-2,18 (m, 3H), 1,82-1,76 (m, 1H), 1,43 (s, 3H).

MS (ESI, m/z): 378,1 [M+H]".
Vi du 53: Téng hop 4-(4-((4-bromphenyl)etynyl)-3,6-dihydropyridin-1(2H)-

y1)-N-hydroxy-2-metyl-2-(metylsulfonyl)butanamit

o
og_g/
Br ' T / —/_§-NH

Hop chét mong mudn dugc san xuét theo quy trinh tng hop duge mo ta trong

Vi du 52 st dung 1-brom-4-iodobenzen.

'H NMR (600MHz, DMS0-d6);510,94 (bs, 1H), 9,10 (bs, 1H), 7,55-7,54 (m,
2H), 7,35-7,34 (m, 2H), 6,14 (s, 1H), 3,06-2,98 (m, 5H), 2,58-2,43 (m, 4H), 2,32-
2,16 (m, 3H), 1,80-1,72 (m, 1H), 1,48 (s, 3H).

MS (ESI, m/z): 454,9 [M+H]".

Vi du 54: Téng hop N-hydroxy-4-(4-(7-hydroxyhepta-1,3-diyn-1-yl)-3,6-
dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanamit
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y OH

Buéc 1: Téng hop tert-butyl 4-(7-hydroxyhepta-1,3-diyn-1-yl)-3,6-
dihydropyridin-1(2H)-cacboxylat

Dung dich tert-butyl 4-etynyl-3,6-dihydropyridin-1(2H)-cacboxylat (5 g, 1
eq) trong hdn hgp MeOH (60 ml)/pyridin (60 ml) dugc bd sung ddng (II) axetat
(8,76 g, 2 eq) va pent-4-yn-1-ol (8,12 g, 4 eq). HOn hop dugc khudy trong 24 gid &
nhiét 6 phong, va dugc chiét bing etyl axetat va nude. Lop hitu co duoce siy bing
magie sunfat khan va dugc ¢6 dic trong chan khong. Can duoc tinh ché bing sic ky

c6t dé thu duge hop chit mong mudn (1,8 g, 26%).

'H NMR (600MHz, CDCL-d1);8 6,12 (s, 1H), 3,96-3,94 (m, 2H), 3,76-3,73
(m, 2H), 3,48-3,44 (m, 2H), 2,47-2,44 (m, 2H), 2,22-2,20 (m, 2H), 1,82-1,76 (m,
2H), 1,45 (s, 9H).

Budc 2: Téng hop 7-(1,2,3,6-tetrahydropyridin-4-yl)hepta-4,6-diyn-1-ol

hydroclorua

Dung dich tert-butyl 4-(7-hydroxyhepta-1,3-diyn-1-yl)-3,6-dihydropyridin-
1(2H)-cacboxylat (1,8 g, 1 eq) trong MeOH (30 ml) dwoc bd sung axetyl clorua
(4,42 ml, 10 eq). Hon hop dugc khudy trong 4 gid & 60°C, dugc 1am mat xudng nhiét
d6 phong va duogc hoa tan trong dietyl ete. Chét rin két thia dugc loc dé tao ra hop
chit mong muén (1 g, 71%).

I'H NMR (600MHz, CDCls-d1);8 6,17 (m, 1H), 3,76-3,74 (m, 2H), 3,62-3,59
(m, 2H), 3,33-3,29 (m, 2H), 2,48-2,46 (m, 2H), 2,44-2,42 (m, 2H), 1,75-1,70 (m, 2H).

Buéc 3: Téng hop metyl 4-(4-(7-hydroxyhepta-1,3-diyn-1-yl)-3,6-
dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanoat

Dung dich 7-(1,2,3,6-tetrahydropyridin-4-yl)hepta-4,6-diyn-1-ol hydroclorua
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(900 mg, 1 eq) trong DMF (20 ml) duoc b6 sung N,N-diisopropyletylamin (2,79 ml,
4 eq) va metyl 4-brom-2-metyl-2-(metylsulfonyl)butanoat (chit trung gian 1) (2,18
g, 2 eq). HBn hop dugc khudy trong 12 gidr & 60°C, dwoc 1am mat xubng nhiét d6
phong, va dugc chiét bing etyl axetat va nudc. Lép hitu co duge rira bing nude
mudi, dugc séy béng magie sunfat khan va dugc c¢6 dic trong chan khong. Cin dugce

tinh ché bang sic ky cot dé thu duoc hop chit mong mubn (300 mg, 19,8%).
MS (ESI, m/z): 382,2 [M+H]".

Buéc 4 - 6: Tong hop N-hydroxy-4-(4-(7-hydroxyhepta-1,3-diyn-1-yl)-3,6-
dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanamit

Hop chit mong mudn duge san xuét theo quy trinh téng hop dugc md ta trong
Vi du 1, bude 2 - 4 (tbng hop Hydroxamat) tir metyl 4-(4-(7-hydroxyhepta-1,3-diyn-
1-yD)-3,6-dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanoat.

'H NMR (600MHz, DMSO-d6);510,90 (bs, 1H), 9,09 (bs, 1H), 6,19 (s, 1H),
4,53 (t, J=5,4Hz, 1H), 3,43-3,40 (m, 2H), 3,02 (s, 3H), 2,93-2,99 (m, 2H), 2,52-2,50
(m, 1H), 2,44-2,36 (m, S5H), 2,27-2,24 (m, 1H), 2,16-2,07 (m, 2H), 1,77-1,73 (m,
1H), 1,61-1,56 (m, 2H), 1,41 (s, 3H).

MS (ESL, m/z): 383,1 [M+H]".

Vi du 55: Téng hop N-hydroxy-2-metyl-2-(metylsulfonyl)-4-(4-(4-(pyridin-4-
yl)phenyl)-3,6-dihydropyridin-1(2H)-yl)butanamit

O
0y
= \ ’ ~ DH

Buéc 1: Téng hop metyl 2-metyl-2-(metylsulfonyl)-4-(4-(4-(pyridin-4-
yl)phenyl)-3,6-dihydropyridin-1(2H)-yl)butanoat

Dung dich metyl 4-(4-(4-iodophenyl)-3,6-dihydropyridin-1(2H)-yl)-2-metyl-
2-(metylsulfonyl)butanoat (chét trung gian 2) (1,27 g, 1 eq) trong hdn hop 1,4-
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dioxan (12 ml)/nuéc (3 ml) duge bd sung Pd(PPhs).Cl (0,21 g, 0,1 eq), K2COs (1,27
g, 3 eq) va pyridin-4-ylaxit boronic (0,75 g, 2 eq). Hon hop dugc khudy trong 2 gid &
110°C, duoc 1am mat xudng nhiét d6 phong, va duoc chiét bang etyl axetat va nudc.
L&p hitu co duge rira bang nuée mudi, duge siy bang magie sunfat khan va dugc cd
dic trong chan khong. Cin dugc tinh ché bing sic ky cot dé thu dwoc hop chit mong
mubn (536 mg, 41%).

'H NMR (600MHz, CDCls-d1);88,65 (d, J=6Hz, 2H), 7,61 (d, J=8,4Hz, 2H),
7,51-7,49 (m, 4H), 6,16 (s, 1H), 3,70 (s, 3H), 3,28-3,25 (m, 1H), 3,09-3,07 (m, 1H),
3,06 (s, 3H), 2,84-2,82 (m, 1H), 2,70-2,55 (m, 6H), 2,04-2,02 (m, 1H), 2,65 (s, 3H).

MS (ESI, m/z): 429,1 [M+H]".

Buéc 2: Téng hop axit 2-metyl-2-(metylsulfonyl)-4-(4-(4-(pyridin-4-
yl)phenyl)-3,6-dihydropyridin-1(2H)-yl)butanoic

Dung dich metyl 2-metyl-2-(metylsulfonyl)-4-(4-(4-(pyridin-4-yl)phenyl)-
3,6-dihydropyridin-1(2H)-yl)butanoat (536 mg, 1 eq) trong hén hop THF (8
ml)/MeOH (2 ml) duge bd sung dung dich 2N-LiOH (1,88 ml, 3 eq). Hon hop duoc
khudy trong 2 gir & nhiét d6 phong. Dung mdi duoc loai bo trong diéu kién ap suét
thdp. Cin duoc pha lodng véi nude (10 ml) va dugc didu chinh pH vé 4,0. Chét ran
két tiia dugc loc dé tao ra hop chit mong mubn (476 mg, 92%), san phém duoc st

dung trong budc tiép theo ma khong can tinh ché thém.
MS (ESI, m/z): 415,2 [M+H]*.

Buéc 3: Téng hop 2-metyl-2-(metylsulfonyl)-4-(4-(4-(pyridin-4-yl)phenyl)-
3,6-dihydropyridin-1(2H)-yl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamit

Dung dich axit 2-metyl-2-(metylsulfonyl)-4-(4-(4-(pyridin-4-yl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)butanoic (476 mg, 1 eq) trong DMF (10 ml) duoc bd sung
HATU (611 mg, 1,4 eq), HOBT (246 mg, 1,4 eq), EtsN (0,48 ml, 3 eq) va O-
(tetrahydro-2H-pyran-2-yl)hydroxylamin hydroclorua (353 mg, 2 eq). Hon hop duoc
khudy trong 1 gid' & nhiét d6 phong, va dugc chiét bang etyl axetat va nude. Lop hitu

co dugce rira bang nudc muoi, duge say bang magie sunfat khan va dugc c6 déc trong
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chan khong. Cin duoc tinh ché bing sic ky cot & thu dugc hop chit mong mubn
(400 mg, 68%).

MS (ESI, m/z): 514,3 [M+H]".

Budc 4: Téng hop N-hydroxy-2-metyl-2-(metylsulfonyl)-4-(4-(4-(pyridin-4-
yl)phenyl)-3,6-dihydropyridin-1(2H)-yl)butanamit

Dung dich  2-metyl-2-(metylsulfonyl)-4-(4-(4-(pyridin-4-yl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamit (400 mg, 1
eq) trong MeOH (10 ml) duoc bd sung dung dich HCI trong MeOH (1,25N, 1,87 ml,
3 eq). Hon hop duge khudy trong 2 gid & nhiét d§ phong. Dung méi dugc loai bd
trong didu kién 4p suét thap. Cin dugc pha lofing véi nude (6 ml) va dugc diéu chinh
pH vé 7,0. Nude duoc 1am bay hoi trong chan khong va cén thu dugc duoc tinh ché

bing séc ky cot dé thu dugc hop chit mong mudn (91 mg, 27%).

'H NMR (600MHz, DMSO-d6);5 11,02 (bs, 1H), 9,11 (bs, 1H), 8,59 (d,
J=6Hz, 2H), 7,76 (d, J=8,4Hz, 2H), 7,69 (dd, J=4,8Hz, 1,8Hz, 2H), 7,55 (d,
J=7,8Hz, 2H), 6,26 (s, 1H), 3,14-3,09 (m, 2H), 3,05 (s, 3H), 2,67-2,58 (m, 2H), 2,52-
2,44 (m, 4H), 2,36-2,30 (m, 1H), 1,84-1,80 (m, 1H), 1,45 (s, 3H).

MS (ESL, m/z): 430,1 [M+H]".
Vi du 56-73

Chét trung gian 2 1am nguyén lidu khoi ddu va hop chét axit boronic dugc liét
ké trén bang sau ddy duoc sir dung dé tao ra cac hop chét ctia Vi du 56-73 theo cach
gibng nhu & Vi dy 55.

Céu tric Axit
Vi du .
(Tén) boronic
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Céu tric Axit
Vi du .
(Tén) boronic
(o)
O:‘é/
OO o

56

o} OH

(4-(4-([1,1'-biphenyl]-4-yl)-3,6-dihydropyridin-1(2H)-
yl)-N-hydroxy-2-metyl-2-(metylsulfonyl)butanamit)

'H NMR (600MHz, DMSO0-d6);8 11,02 (bs, 1H), 9,10 (bs,
1H), 7,68-7,60 (m, 4H), 7,50-7,48 (m, 2H), 7,45-7,41 (m,
2H), 7,33-7,31 (m, 1H), 6,19 (s, 1H), 3,34-3,28 (m, 6H),
3,15-3,07 (m, 2H), 3,04 (s, 3H), 2,64-2,58 (m, 2H), 1,45
(s, 3H).

MS (ESI, m/z): 429,2 [M+H]*.

57

e W W e Wy W

O OH
(4-(4-(4'-clo-[1,1'-biphenyl]-4-yI)-3,6-dihydropyridin-
1(2H)-yl)-N-hydroxy-2-metyl-2-
(metylsulfonyl)butanamit)

'H NMR (600MEHz, DMSO-d6);5 11,02 (bs, 1H), 9,10 (bs,
2H), 7,69-7,66 (m, 2H), 7,62-7,59 (m, 2H), 7,50-7,46 (m,
4H), 6,20 (s, 1H), 3,11-3,08 (m, 2H), 3,04 (s, 3H), 2,65-
2,58 (m, 3H), 2,53-2,42 (m, 3H), 2,32-2,28 (m, 1H), 1,85-
1,81 (m, 1H), 1,44 (s, 3H).

MS (ESL m/z): 463,1 [M+H]".

/OH
s
OH
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Vi du

Ciu tric
(Tén)

Axit

boronic

S8

(o]

(o) :\é/

e W W Wy G

O OH
(4-(4-(4'-flo-[1,1'-biphenyl]-4-yl)-3,6-dihydropyridin-
1(2H)-yl)-N-hydroxy-2-metyl-2-
(metylsulfonyl)butanamit)

'H NMR (600MHz, DMSO0-d6);511,01 (bs, 1H), 9,10 (bs,
1H), 7,70-7,67 (m, 2H), 7,59-7,58 (m, 2H), 7,49-7,48 (m,
2H), 7,27-7,23 (m, 2H), 6,19 (s, 1H), 3,13-3,05 (m, 2H),
3,04 (s, 3H), 2,66-2,58 (m, 2H), 2,53-2,42 (m, 4H), 2,35-
2,28 (m, 2H), 1,45 (s, 3H).

MS (ESL, m/z): 447,0 [M+H]".

59

HO Q O / NJJ;NH

O OH
(N-hydroxy-4-(4-(4'-hydroxy-[1,1'-biphenyl]-4-yI)-3,6-
dihydropyridin-1(2H)-yl)-2-metyl-2-
(metylsulfonyl)butanamit)

'H NMR (600MHz, DMSO0-d6);511,04 (bs, 1H), 10,8 (bs,
1H), 7,60-7,48 (m, 6H), 6,84-6,82 (m, 2H), 6,21 (s, 1H),
4,10-4,00 (m, 2H), 3,99-3,63 (m, 2H), 3,10 (s, 3H), 2,66-
2,64 (m, 4H), 2,29-2,21 (m, 2H), 1,53 (s, 3H),

MS (ESL, m/z): 445,1 [M+H]".

OH
HO—@—B\
OH
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Vi dy

CAu tric
(Tén)

Axit

boronic

60

(4-(4-(3'-flo-4'-metoxy-[1,1'-biphenyl]-4-yI)-3,6-
dihydropyridin-1(2H)-yl)-N-hydroxy-2-metyl-2-
(metylsulfonyl)butanamit)

'H NMR (600MHz, DMSO-d6);511,03 (bs, 1H), 9,10 (bs,
1H), 7,60-7,44 (m, 6H), 7,22-7,19 (m, 1H), 6,18 (s, 1H),
3,84 (s, 3H), 3,10-3,08 (m, 2H), 3,04 (s, 3H), 2,66-2,57
(m, 2H), 2,50-2,42 (m, 4H), 2,34-2,30 (m, 1H), 1,84-1,80
(m, 1H), 1,45 (s, 3H).

MS (ESL, m/z): 477,2 [M+H]".

61

/N / NJ‘S;NH

N= (o] OH

(N-hydroxy-2-metyl-2-(metylsulfonyl)-4-(4-(4-(pyridin-
3-yl)phenyl)-3,6-dihydropyridin-1(2H)-yl)butanamit)

'H NMR (600MHz, DMSO-d6);511,00 (bs, 1H), 9,12 (bs,
1H), 8,87 (s, 11D), 8,53-8,52 (m, 1H), 8,05-8,04 (m, 1H),
7,68-7,67 (m, 2H), 7,45-7,44 (m, 2H), 7,45-7,44 (m, 1H),
6,22 (s, 1H), 3,10-3,08 (m, 4H), 3,05 (s, 3H), 2,72-2,69
(m, 2H), 2,58-2,35 (m, 4H), 1,45 (s, 3H),

MS (ESL, m/z): 430,1 [M+H]".
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Ciu tric Axit
Vidu . .
(Tén) boronic
0sy/
VA aYyam™
N= 0O OH

62

(4-(4-(4-(6-flopyridin-3-yl)phenyl)-3,6-dihydropyridin-
1(2H)-yl)-N-hydroxy-2-metyl-2-
(metylsulfonyl)butanamit)

'H NMR (600MHz, DMSO-d6);511,00 (bs, 1H), 9,11 (bs,
1H), 8,54-8,53 (m, 1H), 8,29 (m, 1H), 7,68-7,66 (m, 2I),
7,54-7,50 (m, 2H), 7,27-7,24 (m, 1H), 6,23 (s, 1H), 3,27-
3,26 (m, 4H), 3,16-3,09 (m, 2H), 3,05 (s, 3H), 2,67-2,57
(m, 2H), 2,35-2,30 (m, 2H), 1,45 (s, 3H),

MS (ESI, m/z): 448,0 [M+H]".

OH
"~
N= OH

63

(4-(4-(4-(furan-3-yl)phenyl)-3,6-dihydropyridin-1(2H)-
yD-N-hydroxy-2-metyl-2-(metylsulfonyl)butanamit)

1H NMR (600MHz, DMSO-d6) §;11,02 (bs, 1H), 9,08
(bs, 1H), 8,15 (s, 1H), 7,71-7,70 (m, 1H), 7,53-7,51 (m,
2H), 7,42-7,40 (m, 2H), 6,93 (s, 1H), 6,16 (s, 1H), 3,15-
3,06 (m, 2H), 3,04 (s, 3H), 2,68-2,54 (m, 3H), 2,44-2,30
(m, 4H), 1,86-1,80 (m, 1H), 1,45 (s, 3H),

MS (ESL, m/z): 419,2 [M+H]".
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boronic
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(o}

(o) :\é/

o

8 / JA;

s N NH

O~ s
(N-hydroxy-2-metyl-2-(metylsulfonyl)-4-(4-(4'-
(metylsulfonyl)-[1,1'-biphenyl]-4-yl)-3,6-
dihydropyridin-1(2H)-yl)butanamit)

'H NMR (600MHz, DMSO0-d6);511,01 (bs, 1H), 9,10 (bs,
1H), 7,98-7,93 (m, 4H), 7,72-7,70 (m, 2H), 7,55-7,54 (m,
2H), 6,24 (s, 1H), 3,25 (s, 3H), 3,07-3,06 (m, 4H), 3,04 (s,
3H), 2,66-2,59 (m, 4H), 2,35-2,31 (m, 2H), 1,45 (s, 3H),

| MS (ESL m/z): 506,9 [M+H]".

0=n=0

OH

B

< > \
OH

65

Ho Q O / NJJ;NH

o OH
(N-hydroxy-4-(4-(4'-(hydroxymetyl)-[1,1'-biphenyl]-4-
yl)-3,6-dihydropyridin-1(2H)-yl)-2-metyl-2-
(metylsulfonyl)butanamit)

'H NMR (600MHz, DMSO0-d6);511,03 (bs, 1H), 9,12 (bs,
1H), 7,61-7,60 (m, 4H), 7,49-7,48 (m, 2H), 7,37-7,36 (m,
2H), 6,19 (s, 1H), 5,20-5,18 (m, 1H), 4,51-4,50 (m, 2H),
3,16-3,06 (m, 2H), 3,05 (s, 3H), 2,74-2,52 (m, 3H), 2,48-
2,38 (m, 4H), 1,86-1,80 (m, 1H), 1,46 (s, 3H),

MS (ESL, m/z): 459,2 [M+H]".
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Céu tric Axit
Vidu
(Tén) boronic
o
O:\é/
% JJ;
NC N NH
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(4-(4-(4'-xyano-[1,1'-biphenyl]-4-yl)-3,6-

dihydropyridin-1(2H)-yl)-N-hydroxy-2-metyl-2-

(metylsulfonyl)butanamit) 0
o6 v )|

"H NMR (600MHz, DMSO-d6);8 11,02 (bs, 1H), 9,12 (bs,

1H), 7,92-7,86 (m, 4H), 7,71 (d, J=14,4Hz, 2H), 7,54 (d,

J=8,4Hz, 2H), 6,25 (s, 1H), 3,16-3,06 (m, 2H), 3,05 (s,

3H), 2,66-2,57 (m, 2H), 2,54-2,46 (m, 4H), 2,36-2,33 (m,

1H), 1,87-1,83 (m, 1H), 1,45 (s, 3H).

MS (ESI, m/z): 454,1 [M+H]".

of\)g/
OO0
o OH

(N-hydroxy-2-metyl-2-(metylsulfonyl)-4-(4-(4'-pentyl-

[1,1'-biphenyl]-4-yl)-3,6-dihydropyridin-1(2H)-

yl)butanamit)
67 'HNMR (600MHz, DMSO0-d6);8 11,03 (bs, 1H), 9,12 (bs, j_\—Q

1H), 7,58 (d, /=9,0Hz, 2H), 7,54 (d,/=8,4Hz, 2H), 7,46 (d,

J=9,0Hz, 2H), 7,23 (d, J=7,2Hz, 2H), 6,18 (s, 1H), 3,10-

3,07 (m, 2H), 3,04 (s 3H), 2,65-2,53 (m, 4H), 2,46-2,42

(m, 2H), 2,35-2,28 (m, 1H), 1,87-1,80 (m, 1H), 1,58-1,53

(m, 3H), 1,44 (s, 3H), 1,31-1,18 (m, 5H), 0,85-0,81 (m,

3H).

MS (ESI, m/z): 499,2 [M+H]".
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Vi du

Céu tric
(Tén)

Axit

boronic

68

(o]
Ot\é/
it
OO §
0 o OH

(4-(4-(4'-(azetidin-1-ylsulfonyl)-[1,1'-biphenyl]-4-yl)-
3,6-dihydropyridin-1(2H)-yl)-N-hydroxy-2-metyl-2-
(metylsulfonyl)butanamit)

'H NMR (600MHz, DMSO-d6);5 11,03 (bs, 1H), 9,12 (bs,
1H), 7,98-7,97 (m, 2H), 7,84-7,83 (m, 2H), 7,75-7,74 (m,
2H), 7,57-7,56 (m, 2H), 6,26 (s, 1H), 3,68-3,66 (m, 4H),
3,31-3,30 (m, 2H), 3,13-3,11 (m, 2H), 3,05 (s, 3H), 2,65-
2,59 (m, 2H), 2,36-2,32 (m, 2H), 2,01-1,96 (m, 2H), 1,84-
1,82 (m, 2H), 1,45 (s, 3H).

MS (ESL, m/z): 548,2 [M+H]".

o

OH
i f
CN_SO_B‘
o OH

o

69

(o}
Oz‘é/

2
o

o OH

(4'-(1-(4-(hydroxyamin)-3-metyl-3-(metylsulfonyl)-4-
oxobutyl)-1,2,3,6-tetrahydropyridin-4-yl)-[1,1'-
biphenyl]-4-yl metansulfonat)

'H NMR (600MHz, DMS0-d6);511,02 (bs, 1H), 9,11 (bs,
1H), 7,97-7,92 (m, 4H), 7,22-7,71 (m, 2H), 7,56-7,54 (m,
2H), 6,25 (s, 1H), 3,28 (s, 3H), 3,13-3,09 (m, 4H), 3,05 (s,
3H), 2,66-2,59 (m, 2H), 2,45-2,31 (m, 2H), 1,85-1,82 (m,
2H), 1,45 (s, 3H).

MS (ESL, m/z): 506,9 [M+H]".

o

OH
] f
4o )
o OH

o
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Vi du

CAu tric
(Tén)

Axit

boronic

70

s// 4 NJJ;N\H

(N-hydroxy-2-metyl-2-(metylsulfonyl)-4-(4-(4-
(thiophen-3-yl)phenyl)-3,6-dihydropyridin-1(2H)-
yl)butanamit)

'H NMR (600MHz, DMSO-d6);811,05 (bs, 1H), 9,13 (bs,
1H), 7,87 (s, 1H), 7,68-7,67 (m, 2H), 7,63-7,62 (m, 1H),
7,56-7,55 (m, 1H), 7,46-7,45 (m, 2H), 6,20 (s, 1H), 3,15-
3,08 (m, 2H), 3,01 (s, 3H), 2,64-2,60 (m, 2H), 2,49-2,32
(m, SH), 1,85-1,83 (m, 1H), 1,47 (s, 3H).

MS (ESI, m/z): 435,2 [M+H]".

71

0
OCH, 0=y’
O 3
s Hcl O  OH

(N-hydroxy-4-(4-(4-(3-metoxythiophen-2-yl)phenyl)-
3,6-dihydropyridin-1(2H)-yl)-2-metyl-2-
(metylsulfonyl)butanamit hydroclorua)

'H NMR (600MHz, DMSO-d6);511,06 (bs, 1H), 11,11-
11,00 (m, 1H), 9,13 (bs, 1H), 7,68-7,67 (m, 2H), 7,51-7,49
(m, 3H), 7,15-7,14 (m, 1H), 6,22 (s, 1H), 4,03-3,97 (m,
2H), 3,90 (s, 3H), 3,77-3,74 (m, 2H), 3,35-3,31 (m, 2H),
3,12 (s, 3H), 3,02-2,85 (m, 2H), 2,74-2,69 (m, 2H), 1,53-
1,52 (m, 3H).

MS (ESL, m/z): 465,1 [M+H]".
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Vidu

Ciu tric
(Tén)

Axit

boronic

72

(o]

0:%/

| N / N—J/;%;;NH

s HCl O OH
(N-hydroxy-2-metyl-2-(metylsulfonyl)-4-(4-(4-(4-
metylthiophen-2-yl)phenyl)-3,6-dihydropyridin-1(2H)-
yD)butanamit hydroclorua)

'H NMR (600MHz, DMSO-d6);511,06 (bs, 1H), 10,45-
10,40 (m, 1H), 9,15 (bs, 1H), 7,63-7,62 (m, 2H), 7,53-7,52
(m, 2H), 7,38 (s, 1H), 7,13 (s, 1H), 6,26 (s, 1H), 4,23-3,70
(m, 2H), 3,42-3,31 (m, 5H), 3,11 (s, 3H), 3,01-2,69 (m,
3H), 2,23 (s, 3H), 1,53-1,52 (m, 3H).

MS (ESL, m/z): 449,1 [M+H]".

OH
0
S

OH

73

(o]
\
Ozé/
2
OO0
o) Hcl O OH

(4-(4-(4'-(etylsulfonyl)-[1,1'-biphenyl]-4-yl)-3,6-
dihydropyridin-1(2H)-yl)-N-hydroxy-2-metyl-2-
(metylsulfonyl)butanamit hydroclorua)

'H NMR (600MHz, DMS0-d6);511,06 (m,1H), 10,06 (bs,
1H), 9,31 (s, 1H), 7,99-7,95 (m, 4H), 7,82 (d, J=7,8Hz,
2H), 7,66 (d, J=7,8Hz, 2H), 6,34 (s, 1H), 4,18-4,06 (m,
1H), 3,92-3,70 (m, 2H), 3,11 (s, 3H), 3,08-3,02 (m, 1H),
2,86-2,82 (m, 2H), 2,72-2,54 (m, 2H), 2,22-2,14 (m, 2H),
2,02-1,98 (m, 2H), 1,52 (s, 3H), 1,12 (t, J=7,2Hz, 3H),

MS (ESL m/z): 521,1 [M+H]".

9 OH
/
e adha
OH
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Vi du 74: Tbéng hop N-hydroxy-2-metyl-2-(metylsulfonyl)-4-(4-(4'-
(morpholinometyl)-[1,1'-biphenyl]-4-yl)-3,6-dihydropyridin-1(2H)-yl)butanamit

Buéc 1: Téng hop metyl 4-(4-(4'-formyl-[1,1'-biphenyl]-4-yl)-3,6-
dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanoat

Dung dich metyl 4-(4-(4-iodophenyl)-3,6-dihydropyridin-1(2H)-yl)-2-metyl-
2-(metylsulfonyl)butanoat (chit trung gian 2) (1,5 g, 1 eq) trong hdn hop 1,4-dioxan
(12 ml)/ nuée (3 ml) duge bd sung Pd(PPhs).Clz (0,37 g, 0,1 eq), K2COs (1,34 g, 3
eq) va axit (4-formylphenyl) boronic (0,97 g, 2 eq). Hon hop duoc khudy trong 2 gid
& 110°C, dugce 1am mat xudng nhiét d6 phong, va dugc chiét bing etyl axetat va
nuée. Lép hitu co duge rira bing nude mubdi, duge sy bing magie sunfat khan va
dugc c6 ddc trong chan khéng. Can dugc tinh ché béng séc ky cot dé thu dugce hop
chat mong mudn (1 g, 68%).

'H NMR (600MHz, CDCl3-d1);510,04 (S, 1H), 7,94-7,92 (m, 2H), 7,74-7,71
(m, 2H), 7,63-7,60 (m, 2H), 7,49-7,45 (m, 2H), 6,08 (s, 1H), 3,87 (s, 3H), 3,79-76
(m, 2H), 3,66-3,56 (m, 2H), 3,42-3,26 (m, 2H), 3,13 (s, 3H), 2,92-2,72 (m, 4H), 1,74
(s, 3H).

MS (ESL m/z): 456,2 [M+H]".

Buéc 2: Téng hop metyl  2-metyl-2-(metylsulfonyl)-4-(4-(4'-
(morpholinometyl)-[1,1'-biphenyl]-4-y1)-3,6-dihydropyridin-1(2H)-yl)butanoat

Dung dich metyl 4-(4-(4'-formyl-[1,1'-biphenyl]-4-y1)-3,6-dihydropyridin-
1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanoat (500 mg, 1 eq) trong THF (11 ml)
dugc bd sung morpholin (0,19 ml, 2 eq) va natri triaxetoxyborohydrua (930 mg, 4
eq). Hon hop dugc khudy trong 2 gid & nhiét d6 phong, dwoc dimg phan tng bing

dung dich bdo hda NaHCO3, va duge chiét bing diclometan va nudc. Lép hitu co
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duoc séy bf‘mg magie sunfat khan va dugc c¢6 dac trong chan khong. Cin dugc tinh

ché bing sic ky cot dé thu dugc hop chit mong mudn (450 mg, 78%).

'H NMR (600MHz, CDCl3-d1);8 7,55-7,53 (m, 4H), 7,44-7,43 (m, 2H), 7,40-
7,38 (m, 2H), 6,11-6,10 (m, 1H), 3,74-3,72 (m, 4H), 3,69 (s, 3H), 3,55 (s, 2H), 3,28-
3,24 (m, 1H), 3,10-3,02 (m, 1H), 3,05 (s, 3H), 2,86-2,78 (m, 1H), 2,68-2,58 (m, 4H),
2,56-2,46 (m, 6H), 2,06-1,98 (m, 1H), 1,64 (s, 3H).

Buéc 3 - 5: Téng hop N-hydroxy-2-metyl-2-(metylsulfonyl)-4-(4-(4'-
(morpholinometyl)-[1,1'-biphenyl]-4-yl)-3,6-dihydropyridin-1(2H)-yl)butanamit

Hop chit mong mudn dwoc san xuit theo quy trinh tdng hop dugc mé ta trong
Vidu 1, budc 2 - 4 tir metyl 2-metyl-2-(metylsulfonyl)-4-(4-(4'-(morpholinometyl)-
[1,1'-biphenyl]-4-yl)-3,6-dihydropyridin-1(2H)-yl)butanoat.

'H NMR (600MHz, DMSO-d6);511,01 (s, 1H), 9,12 (s, 1H), 7,61-7,60 (m,
4H), 7,50-7,48 (m, 2H), 7,37-7,35 (m, 2H), 6,20 (s, 1H), 3,56-3,55 (m, 4H), 3,10-
3,08 (m, 2H), 3,05 (s, 3H), 2,66-2,59 (m, 2H), 2,51-2,43 (m, 4H), 2,37-2,30 (m, SH),
1,84-1,80 (m, 1H), 1,45 (s, 3H).

MS (ESL m/z): 528,25 [M+H]".

Vi du 75: Tong hop N-hydroxy-4-(6-(3-metoxyprop-1-yn-1-yl)-3',6'-dihydro-
[3,4'-bipyridin]-1'(2'H)-yl)-2-metyl-2-(metylsulfonyl)butanamit

Bude 1: Tong hop 5-brom-2-(3-metoxyprop-1-yn-1-yl)pyridin

Dung dich 2,5-dibrompyridin (5 g, 1 eq) trong toluen (60 ml) duoc bd sung
Cul (80 mg, 0,02 eq), Pd(PPhs3)2Cl> (150 mg, 0,01 eq), EtsN (5,96 ml, 2 eq) va 3-
metoxyprop-1-yn (1,6 g, 1,05 eq). Hon hop duoc khudy trong 24 gid & nhiét do

phong, va duogc chiét bing etyl axetat va nudc. Lép hitu co duge rira bing nude
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mudi, dugce sdy bang magie sunfat khan va dugc c6é dic trong chian khong. Can dugce

tinh ché bing sic ky cot d& thu duoc hop chit mong mubn (4,3 g, 90%).

'H NMR (600MHz, CDCls-d1) §;8,62 (s, 1H), 7,78 (m, 1H), 7,73 (d, 1H),
4,32 (s, 2H), 3,45(s, 3H), MS (ESL m/z) : 228,0 [M+H]".

Buéc 2: Tong hop tert-butyl 6-(3-metoxyprop-1-yn-1-yl)-3',6'-dihydro-[3,4'-
bipyridin]-1'(2'H)-cacboxylat

Dung dich 5-brom-2-(3-metoxyprop-1-yn-1-yl)pyridin (4,3 g, 1 eq) trong hdn
hop 1,4-dioxan (80 ml)/nudc (20 ml) dugc bd sung Pd(PPhs).CL (1,3 g, 0,1 eq),
K2COs (5,3 g, 2 eq) va tert-butyl 4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-3,6-
dihydropyridin-1(2H)-cacboxylat (7,7 g, 1,3 eq). Hon hop dugc khudy trong 2 gi& &
110°C, dugc lam mat xuéng nhiét 46 phong, va duogc chiét béng etyl axetat va nudc.
L&p hitu co dugc rira bing nude mudi, duge siy bing magie sunfat khan va duge cd
dic trong chan khong. Cin dugc tinh ché bing séc ky cot dé thu dugc hop chit mong
mubn (2 g, 32%).

'H NMR (600MHz, CDCls-d1);87,64 (dd, 1H), 7,52 (m, 1H), 7,47 (m, 1H),
4,36 (s, 2H), 4,02(m, 2H), 3,46-3,45,(m, 2H), 2,82(m, 1H), 1,26(s, 9H).

MS (ESL m/z): 329,1 [M+H]".

Budc 3: Téng hop 6-(3-metoxyprop-1-yn-1-yl)-1',2',3",6"-tetrahydro-3,4'-
bipyridin 2,2,2-trifloaxetat

Dung dich tert-butyl  6-(3-metoxyprop-1-yn-1-yl)-3',6'-dihydro-[3,4'-
bipyridin]-1'(2'H)-cacboxylat (2 g, 1 eq) trong diclometan (90 ml) dugc bd sung axit
trifloaxetic (50 ml, dw) & 0°C. Hon hop dugc khudy trong 2 gid & nhiét d6 phong va

duoc ¢o dic trong chan khong dé tao ra hop chit mong mudn (2 g, 96%).
MS (ESI, m/z): 229,1 [M+H]*.

Budc 4: Téng hop metyl 4-(6-(3-metoxyprop-1-yn-1-yl)-3',6'-dihydro-[3,4'-
bipyridin]-1'(2'H)-yl)-2-metyl-2-(metylsulfonyl)butanoat
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Dung dich 6-(3-metoxyprop-1-yn-1-yl)-1',2',3",6'-tetrahydro-3,4'-bipyridin
2,2 2-trifloaxetat (1 g, 1 eq) trong DMF (15 ml) dugc bd sung Et;N (1,23 ml, 3 eq)
va metyl 4-brom-2-metyl-2-(metylsulfonyl)butanoat (chit trung gian 1) (957 mg, 1,2
eq). Hon hop dugc khudy trong 12 gid & 60°C, duge 1am mat vé nhiét d6 phong, va
duoc chiét béng etyl axetat va nudc. Lop hitu co dugce rira béng nude mudi, duge séy
bing magie sunfat khan va dugc ¢ dic trong chan khéng. Cin duoc tinh ché bing

sic ky cot dé thu dugc hop chit mong mudn (1,1 g, 89%).

'H NMR (600MHz, CDCl3-d1);87,62 (m, 1H), 7,95 (m, 1 H), 7,66 (m, 1 H),

6,15 (s, 1H), 4,33(s, 2H), 3,67,(s, 3H), 3,45(s, 3H), 3,25(m, 1H), 3,07(m, 1H),
3,03(s, 3H), 2,81(m, 1H) 2,63-2,57(m, 3H), 2,57(m, 2H), 1,62(s, 3H).

MS (ESL, m/z): 421,2 [M+H]".

Budc 5 - 7: Tbéng hop N-hydroxy-4-(6-(3-metoxyprop-1-yn-1-yl)-3',6'-
dihydro-[3,4'-bipyridin]-1'(2'H)-yl)-2-metyl-2-(metylsulfonyl)butanamit

Hop chit mong mubn dugc san xuét theo quy trinh tdng hop duge mo ta trong
Vidu 1, budc 2 - 4 (téng hop Hydroxamat) tir metyl 4-(6-(3-metoxyprop-1-yn-1-yl)-
3',6'-dihydro-[3,4'-bipyridin]-1'(2'H)-yl)-2-metyl-2-(metylsulfonyl)butanoat.

'H NMR (600MHz, DMSO-d6);511,01 (bs, 1H), 8,72 (bs, 1 H), 7,93 (dd, 1
H), 7,57 (d, 1H), 6,41(s, 2H), 4,35,(s, 2H), 4,13(m, 1H), 4,01(m, 1H), 3,84(m, 1H),
3,76(m, 1H), 3,27(m, 1H), 3,19(m, 1H), 3,14(s, 3H), 2,98(m, 1H,) 2,87(m, 1H)
2,68(m, 1H), 2,25(m, 1H), 1,50(s, 3H).

MS (ESL m/z): 415,1 [M+H]".

Vi du 76: Tdng hop 3-(4-([1,1'-biphenyl]-4-y])-3,6-dihydropyridin-1(2H)-yl)-
N-hydroxy-2-metyl-2-(metylsulfonyl)propanamit

DA o

Budc 1: Téng hop tert-butyl 4-([1,1-biphenyl]-4-yl)-3,6-dihydropyridin-
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1(2H)-cacboxylat

| RO

Dung dich 4-brom-1,1'-biphenyl (2 g, 1 eq) trong hdn hop 1,4-dioxan (24
ml)/nude (6 ml) duge bd sung PA(PPhs).Cl: (0,6 g, 0,1 eq), K2CO3 (2,37 g, 2 eq) va
tert-butyl 4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-3,6-dihydropyridin-1(2H)-
cacboxylat (3,45 g, 1,3 eq). Hon hop duoc khuy trong 2 gior & 110°C, dugc 1am mat
xudng nhiét d6 phong, va duoc chiét bing etyl axetat va nuéc. Lop hitu co duge rira
bing nudc mudi, dwoc sdy bing magie sunfat khan va dugc ¢d dic trong chan
khong. Cin duoc tinh ché bing sic ky c6t d& thu dwoc hop chit mong mubn (1,65 g,
57%).

'H NMR (600MHz, DMSO-d6);5 7,40-7,37 (m, 4H), 7,26-7,16 (m, 4H), 7,08-
7,05 (m, 1H), 6,15 (s, 1H), 4,11 (s, 2H), 3,62 (s, 2H), 2,50 (s, 2H), 1,49(s, 9H).

MS (ESL, m/z): 336,3 [M+H]".

Budc 2: Téng hop 4-([1,1-biphenyl]-4-yl)-1,2,3,6-tetrahydropyridin 2,2,2-

trifloaxetat

Dung dich tert-butyl 4-([1,1'-biphenyl]-4-yl)-3,6-dihydropyridin-1(2H)-
cacboxylat (1,1 g, 1 eq) trong diclometan (10 ml) duoc bd sung axit trifloaxetic (2
ml, 8 eq). Hon hop dwoc khudy trong 1 gi & nhiét d6 phong va dugc c6 dic trong
chan khong. Cin dugc pha lodng véi diclometan va dugc rét vao dietyl ete du. Chét

rén két tiia duoc loc d& thu dugc hop chit mong mubn (1,08 g, 94%).

'H NMR (600MHz, DMSO-d6);58,68 (brs, 2H), 7,52-7,48 (m, 4H), 7,43-7,39
(m, 4H), 7,08-7,05 (m, 1H), 6,15 (s, 1H), 3,76 (s, 2F), 3,25 (s, 2H), 2,65 (s, 2H).
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MS (ESL, m/z): 236,1 [M+H]".

Budc 3: Téng hop metyl 3-(4-([1,1-biphenyl]-4-yl)-3,6-dihydropyridin-
1(2H)-yl)-2-metyl-2-(metylsulfonyl)propanoat

o
0.0
o
o /s\])ko’ 3%0
; . SF / :
OOt — L vy %
/ : ‘ ,;.‘F \ .

Dung dich 4-([1,1'-biphenyl]-4-yl)-1,2,3,6-tetrahydropyridin 2,2,2-trifloaxetat
(1 g, 1 eq) trong hdn hgp MeOH (30 ml)/THF (10 ml) dwgc bd sung EtsN (2 ml, 5
eq), formaldehit (37% trong nudc, 0,5 ml, 2,2 eq) va metyl 2-
(metylsulfonyl)propanoat (0,95 g, 2 eq). Hon hop dugc khudy trong 24 gid & nhiét
d6 phong va duge c6 dic trong chan khéng. Cin duge chiét bing etyl axetat va nudc.
L6p hitu co duoc rira bing nude mudi, duge sy bing magie sunfat khan va duge co
dic trong chan khong. Cin dugc tinh ché bing sic ky cot dé thu dugc hop chit mong
mubn (0,25 g, 21%).

'H NMR (600MHz, CDCl5-d1);87,70-7,65 (m, 4H), 7,61-7,58 (m, 2H), 7,48-
7,42 (m, 2H), 7,40-7,35 (m, 1H) 6,03 (s, 1H), 3,85 (s, 3H), 3,31 (d, 1H, J=14,4 Hz),
3,26 (s, 2H), 3,18 (s, 3H), 3,05 (d, 1H, J/=13,8 Hz), 2,81 (t, 2H, J=6,0Hz), 2,58-2,46
(m, 2H), 1,69(s, 3H).

MS (ESL, m/z): 413,2 [M+H]".

Budc 4: Téng hop axit 3-(4-([1,1'-biphenyl]-4-yl)-3,6-dihydropyridin-1(2H)-
yl)-2-metyl-2-(metylsulfonyl)propanoic

Dung dich metyl 3-(4-([1,1'-biphenyl]-4-yl)-3,6-dihydropyridin-1(2H)-yl)-2-
metyl-2-(metylsulfonyl)propanoat (200 mg, 1 eq) trong THF (10 ml) duoc bd sung
IN-LiOH trong MeOH (5 ml, 8,3 eq). Hon hop dugc khudy trong 3 gid & nhiét do
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phong. Dung méi duoc loai bd trong diéu kién ap sudt thap. Cin dugc axit héa bing
2N-HCI va duoc chiét béng etyl axetat. L&p hitu co dugce ria béng nude mudi, dugce
siy biang magie sunfat khan va duoc c6 dic trong chan khong dé thu dugc hop chit

mong mudn (200 mg, 83%).
MS (ESI, m/z): 400,10 [M+H]*.

Budc 5: Téng hop 3-(4-([1,1'-biphenyl]-4-y1)-3,6-dihydropyridin-1(2H)-yl)-2-
metyl-2-(metylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)propanamit

Qu, SP
C

Dung dich metyl 3-(4-([1,1'-biphenyl]-4-y1)-3,6-dihydropyridin-1(2H)-yl)-2-
metyl-2-(metylsulfonyl)propanoat (50 mg, 1 eq) trong DMF (2 ml) duoc bd sung
HATU (67 mg, 1,4 eq), HOBT (24 mg, 1,4 eq), EtsN (0,053 ml, 3 eq) va O-
(tetrahydro-2H-pyran-2-yl)hydroxylamin hydroclorua (29 mg, 2 eq). Hon hgp duge
khudy trong 1 gir & nhiét d6 phong va dugc chiét bing etyl axetat va nudc. Lép hitu
co duogc rira bang nude mubdi, dugce sdy bing magie sunfat khan va dugc ¢d dic trong
chan khéng. Cin duoc tinh ché bing sic ky cot dé thu duoc hop chit mong mudn
(50 mg, 80%).

MS (ESL, m/z): 499,2 [M+H]".

Buéc 6: Téng hop 3-(4-([1,1-biphenyl]-4-yl)-3,6-dihydropyridin-1(2H)-yl)-
N-hydroxy-2-metyl-2-(metylsulfonyl)propanamit

oL,
W4

Dung dich 3-(4-([1,1'-biphenyl]-4-y1)-3,6-dihydropyridin-1(2H)-yl)-2-metyl-
2-(metylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)propanamit (30 mg, 1 eq) trong
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MeOH (1,5 ml) duogc bd sung dung dich HCI trong MeOH (1,25N, 0,1 ml, 2 eq).
Hon hop dwgc khudy trong 2 gior & nhiét d6 phong. Dung mdi dugc loai bo trong
diéu kién 4p suét thip. Ciin dugc pha lodng véi nude (6 ml) va duge didu chinh pH
v& 7,0. Nude duge lam bay hoi va cin thu duoc dugc tinh ché b%mg séc ky cot dé thu

duoc hop chit mong mudn (10 mg, 40%).

' NMR (600MHz, DMSO0-d6);5 11,3 (bs, 1H), 9,51 (bs, 1H), 7,70-7,65 (m,
4T), 7,61-7,58 (m, 2H), 7,48-7,42 (m, 2H), 7,40-7,35 (m, 1H) 6,25 (s, 1H), 4,18-
3,91 (m, 2H), 3,61-3,49 (m, 4H), 3,15 (s, 3H), 2,47-2,40 (m, 2H), 1,48 (s, 3H).

MS (ESL, m/z): 415,1 [M+H]".
Vi du 77: Téng hop 4-(4-(4-(3-(dimetylamin)prop-1-yn-1-yl)-3-metylphenyl)-

3,6-dihydropyridin-1(2H)-yl)-N-hydroxy-2-metyl-2-(metylsulfonyl)butanamit

o
oY/

a = < v_/—?NgH

Hop chit mong muén dugc san xuét theo quy trinh tng hop dwoc mé ta trong

Vi du 31 sir dung 4-brom-1-iodo-2-metylbenzen lam nguyén liéu khéi dau.

'H NMR (600MHz, DMSO-d6);5 11,03 (bs, 1H), 9,13 (bs, 1H), 7,34-7,33 (m,
2H), 7,24-7,23 (m, 1H), 6,20 (s, 1H), 3,50 (s, 2H), 3,12-3,10 (m, 2H), 3,07 (s, 3H),
2,66-2,63 (m, 2H), 2,48-2,44 (m, 4H), 2,39 (s, 3H), 2,25 (s, 6H), 1,84-1,82 (m, 2H),
1,43 (s, 3H).

MS (ESL m/z): 448,2 [M+H]".

Vi du 78: Tbéng hop 4-(4-(4-(3-(dimetylamin)prop-1-yn-1-yl)-3-
(triflometyl)phenyl)-3,6-dihydropyridin-1(2H)-yl)-N-hydroxy-2-metyl-2-
(metylsulfonyl)butanamit
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oS
W A~
N Vi J‘?NH
Q C "~ OH
F3.

Hop chit mong mubn dugc san xuit theo quy trinh téng hop dugc mb ta trong

Vi du 31 st dung 4-brom-1-iodo-2-(triflometyl)benzen 1am nguyén li¢u khoi dau.

'H NMR (600MHz, DMSO-d6);8 11,03 (bs, 1H), 9,11 (bs, 1H), 7,71-7,69 (m,
2H), 7,63-7,62 (m, 1H), 6,36 (s, 1H), 3,50 (s, 2H), 3,32 (s, 3H), 3,17-3,16 (m, 2H),
2,66-2,57 (m, 2H), 2,46-2,32 (m, 4H), 2,23 (s, 6H), 1,83-1,80 (m, 2H), 1,45 (s, 3H).

MS (ESIL, m/z): 502,2 [M+H]".
Vi du thi nghiém 1: thit nghiém in vitro d6i voi hoat tinh khang sinh

Pé do hoat tinh khang sinh ctia cac hop chit duoc san xut béi cac vi du, thir
nghiém hoat tinh khang sinh trong 6ng nghiém duoc thuc hién bing phuong phép
pha loang thach agar sit dung moi trudng thach Mueller-Hinton theo NCCLS (Uy
ban tiéu chuén phong thi nghiém 14m sang qubc gia, 2000. Phuong phép kiém tra d6
mén cam khang sinh pha lodng d6i v6i vi khudn phiét trién hiéu khi. Tigu chuin dugc
phé duyét, tai 1iéu NCCLS M7-MS5, phién ban thi 5, tap 20, sé 2. Uy ban quic gia vé
tiéu chudn phong thi nghiém lidm siang, Wayne, PA.). Ching thir nghiém 1a
Escherichia coli (ATCC 25922), Klebsiella pneumoniae (ATCC 29665) va
Pseudomonas aeruginosa (PAO1). Ndong d6 @c ché t6i thiéu cta ching (MIC,

ng/ml) duoc tém tit trén Bang 1.

Béng 1
vid MIC déi véi E.coli | MIC d6i véi K. pneumoniae | MIC dbi véi P.
1au
) ATCC 25922 ATCC 29665 aeruginosa PAO1
1 D D D
2
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Vidu MIC abi véi E.coli | MIC a6i véi K. pneumoniae | MIC a6i véi P.
i ATCC 25922 ATCC 29665 aeruginosa PAOI
3 D B D
4 A A B
5 B C B
6 A B C
7 B B B
8 D D D
9 A B D
10 B C C
11 A B B
12 C C D
13 A B C
14 A B B
15 B C B
16 B B B
17 D C B
18 A B B
19 A B B
20 B C C
21 C D D
22 B D B
23 A B B
24 B B B
25 B B B
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Vi dy

MIC dbi véi E.coli
ATCC 25922

MIC d6i v6i K. pneumoniae
ATCC 29665

MIC dbi véi P.
aeruginosa PAOI1
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27

28

29

30

31

32

33
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35
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42

43

44

45

46

47

48

Pl BB Q> >0 ||| T

W W | @ W@ ® | QW QB ||| O|WE B |® | T > |®E]O

-102-

>l | W|lw|lw|lw|W|la|lP|lao|lFlg|w|lU|lw|W|wW|W|w|w|W|%W | w




34695

Vidu MIC d6i véi E.coli | MIC d6i v6i K. pneumoniae | MIC dbi véi P.
) ATCC 25922 ATCC 29665 aeruginosa PAO1
49 A B A
50 A B A
51 D D D
52 C D D
53 B B D
54 C D D
55 B B B
56 A A C
57 B D D
58 A B D
59 A C C
60 A C D
61 B D B
62 A B B
63 A A C
64 A B B
65 A C D
66 A B D
67 C D D
68 A B B
69 A A C
70 A A D
71 A A D
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vigy | MIC d6i véi E.coli | MIC dbi v6i K. pneumoniae | MIC déi véi P.
1du
) ATCC 25922 ATCC 29665 aeruginosa PAO1
72 A A D
73 A B B
74 A A B
75 D D D
76 D D D
Khéa MIC:

A =MIC cé gia tri dudi 1,0 pg/ml

B =MIC c6 gia tri trong khoang 1,0-8,0 pg/ml

C =MIC c6 gia tri trong khoang 8,0-16,0 pg/ml

D =MIC c6 gié tri trén 16,0 pg/ml
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YEU CAU BAO HQ

1. Hop chit tetrehydropyridin dugc biéu didn boi cong thie I dudi ddy, dong phan

lap thé cua chung hoac mudi duoc dung cua chung:

[Cong thuc I

trong do,

nlal, 2 hoac 3;

R, 14 C1-C6 alkyl hodac C1-C6 haloalkyl;

R; 14 hydro hodc C1-C6 alkyl;

R; 14 hydro, C1-C6 alkyl, C1-C6 alkoxy, -OH hodc halogen;

L 1a C3-C7 xycloalkyl, aryl, heteroaryl hogc khéng, trong d6 it nhit mot H
ctia C3-C7 xycloalkyl, aryl hodc heteroaryl co thé dugc thé bdi halogen, C1-C6
alkyl, C1-C6 haloalkyl, -NR,Rg hodc -OH;

D la C=C, C3-C7 xycloalkyl, aryl, heteroaryl hodic khong, trong d6 it nhat
mot H ctia C3-C7 xycloalkyl, aryl hodc heteroaryl cé thé duoc thé boi halogen, C1-
C6 alkyl, C1-C6 haloalkyl, -NRRg hodc -OH;

E 1a C=C, C3-C7 xycloalkyl, aryl, heteroaryl hodc khong, trong d6 it nht mot
H cta C3-C7 xycloalkyl, aryl hodc heteroaryl c6 thé dugc thé boi halogen, C1-C6
alkyl, C1-C6 haloalkyl, -NR,Rg hodc -OH;

G 1a C1-C6 alkyl, C3-C7 xycloalkyl, heteroxycloalkyl c6 4-6 canh, aryl hodc
heteroaryl,

trong d6 it nhat mot H ciia C1-C6 alkyl c6 thé dugce thé boi halogen, -NRaRg,
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-OH hoic -ORg,

it nhit mot H ciia C3-C7 xycloalkyl hodc heteroxycloalkyl ¢ 4-6 canh c6 thé
dugc thé boi C1-C6 alkyl, C1-C6 alkyl-NRaRp, C1-C6 hydroxyalkyl, C1-C6
haloalkyl, C1-C6 alkoxy, C1-C6 alkyl-ORc, -NRaRs, -OH, -(C=0)-C1-C6 alkyl
hoic -S(=0),-C1-C6 alkyl,

it nhat mot H cua aryl hodc heteroaryl co thé dugc thé boi C1-C6 alkyl, C1-
C6 hydroxyalkyl, C1-C6 alkyl-NRaRg, halogen, nitro, xyano, -NRaRg, -OH, -ORc,
-S(=0),2-C1-C6 alkyl, -S(=0)2-NRaRg hodc -N-S(=0),-C1-C6 alkyl;

Ra va Rg ddc 1dp véi nhau 1a hydro hodc C1-C6 alkyl, hodc Ra va Rg ¢6 thé
duoc lién két v6i nhau dé tao thanh vong 4-6 canh, trong d6 vong 4-6 canh c6 thé c6
nguyén tir O hodc S va it nhit mot H ctia vong 4-6 canh c6 thé duge thé boi halogen,
-OH hodc C1-C6 hydroxyalkyl;

Rc 1a C1-C6 alkyl, C1-C6 hydroxyalkyl, -(C=0)-NRpRE hoic -S(=0),-C1-C6
alkyl; va

Rpva Reddc 1ap véi nhau 1a hydro hodc C1-C6 alkyl.
2. Hop cht, déng phén hodc mudi duge dung theo diém 1:

trong do,

nla 1 hodc 2;

Rj 14 C1-Cé6 alkyl;

R» 14 C1-C6 alkyl;

R3 14 hydro;

L 1a aryl, heteroaryl hoic khéng, trong d6 it nhit mot H cua aryl hoic
heteroaryl c6 thé dugc thé bai halogen, C1-C6 alkyl hoic C1-C6 haloalkyl;

D 1a C=C hodc khong;
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E 14 C=C hodc khong;

G 1a C1-C6 alkyl, C3-C7 xycloalkyl, heteroxycloalkyl c6 4-6 canh, aryl hodc
heteroaryl,

trong do it nhit mot H cua C1-C6 alkyl co6 thé duoc thé béi halogen, -NRaRg,
-OH hoac -ORc,

it nhit mot H cta heteroxycloalkyl c6 4-6 canh c6 thé dugc thé bsi C1-C6
alkyl, -(C=0)-C1-C6 alkyl hoic -S(=0),-C1-C6 alkyl,

it nhit mot H cia aryl hodc heteroaryl c6 thé duge thé bai C1-C6 alkyl, C1-
C6 hydroxyalkyl, C1-C6 alkyl-NRaRg, halogen, nitro, xyano, -NRaRg, -OH, -ORc,
-S(=0),-C1-C6 alkyl hodc -S(=0)2-NRaRg;

Ra va Rp doc 14p v6i nhau 1a hydro hodc C1-C6 alkyl, hodc Ra va R c6 thé
duoc lién két v6i nhau @& tao thanh vong 4-6 canh, trong d6 vong 4-6 canh c6 thé c6
nguyén tr O va it nhit mot H ciia vong 4-6 canh c6 thé dugc thé bdi C1-C6
hydroxyalkyl;

Rc 1a C1-C6 alkyl, C1-C6 hydroxyalkyl, -(C=0)-NRpRE hodc -S(=0)2-C1-C6
alkyl; va

Rp va Rg ddc lap véi nhau 14 hydro.
3. Hop chit, ddng phan hoic mudi duoc dung theo diém 2:
trong do,
nla 1 hodc 2;
Rj 14 C1-C6 alkyl;
Rz 1a C1-C6 alkyl;
R3 14 hydro;

L 14 phenyl, pyridinyl hoic khong, trong d6 it nht mot H ctia phenyl hodc
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pyridinyl ¢6 thé duoc thé béi halogen, C1-C6 alkyl hoic C1-C6 haloalkyl;
D 1a C=C hodc khong;
E 1a C=C hoic khong;

G 1a C1-Cé6 alkyl, C3-C6 xycloalkyl, heteroxycloalkyl c6 4-6 canh, phenyl,
pyridinyl, furanyl, thiophenyl hoac imidazolyl,

trong d6 it nhit mét H cia C1-C6 alkyl c6 thé dwgc thé bsi halogen,
-NR4Rs, -OH hoac -ORc,

it nhit mot H cua heteroxycloalkyl c6 4-6 canh c6 thé dugc thé béi C1-C6
alkyl, -(C=0)-C1-C6 alkyl hoic -S(=0),-C1-C6 alkyl,

it nhat mot H cta phenyl, pyridinyl, furanyl, thiophenyl hoic imidazolyl c6
thé duoc thé bai C1-C6 alkyl, C1-C6 hydroxyalkyl, C1-C6 alkyl-NRaRg, halogen,
nitro, xyano, -NRaRg, -OH, -ORc, -S(=0),-C1-C6 alkyl hodc -S(=O)2-NRaRg;

Ra va Rp doc 1ap v6i nhau 13 hydro hodc C1-C6 alkyl, hoic Ra va Rg c6 thé
duoc lién két voi nhau dé tao thanh vong 4-6 canh, trong d6 vong 4-6 canh c6 thé c6
nguyén tir O vi it nhit moét H ciia vong 4-6 canh c6 thé duogc thé boi C1-C6
hydroxyalkyl;

Rc 1a C1-C6 alkyl, C1-C6 hydroxyalkyl, -(C=0)-NRpREg hodc -S(=0),-C1-C6
alkyl; va

Rp va Re dc 1ap véi nhau 1a hydro.

4. Hop chét, ddng phan hodc mudi dugc dung theo diém 3, trong d6, hop chét dugc

chon tir nhém bao gdm cac hop chit sau ddy:

1) 4-(4-(4-((4-(dimetylamin)phenyl)etynyl)phenyl)-3,6-dihydropyridin-1(2H)-
y1)-N-hydroxy-2-metyl-2-(metylsulfonyl)butanamit;

2) N-hydroxy-2-metyl-2-(metylsulfonyl)-4-(4-(4-(phenyletynyl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)butanamit;
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3) N-hydroxy-4-(4-(4-((4-metoxyphenyl)etynyl)phenyl)-3,6-dihydropyridin-
1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanamit;

4) 4-(4-(4-(xyclopropyletynyl)phenyl)-3,6-dihydropyridin-1(2H)-yl)-N-
hydroxy-2-metyl-2-(metylsulfonyl)butanamit;

5) N-hydroxy-4-(4-(4-(4-hydroxybut-1-yn-1-yl)phenyl)-3,6-dihydropyridin-
1(2H)-y1)-2-metyl-2-(metylsulfonyl)butanamit;

6) 4-(4-(4-(hex-1-yn-1-yl)phenyl)-3,6-dihydropyridin-1(2H)-yl)-N-hydroxy-
2-metyl-2-(metylsulfonyl)butanamit;

7 4-(4-(4-(3-(dimetylamin)prop-1-yn-1-yl)phenyl)-3,6-dihydropyridin-
1(2H)-y1)-N-hydroxy-2-metyl-2-(metylsulfonyl)butanamit;

8) N-hydroxy-4-(4-(4-(3-hydroxybut-1-yn-1-yl)phenyl)-3,6-dihydropyridin-
1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanamit;

9) 4-(4-(4-(xyclopentyletynyl)phenyl)-3,6-dihydropyridin-1(2H)-yl)-N-
hydroxy-2-metyl-2-(metylsulfonyl)butanamit;

10) 4-(4-(4-(xyclohexyletynyl)phenyl)-3,6-dihydropyridin-1(2H)-yl)-N-
hydroxy-2-metyl-2-(metylsulfonyl)butanamit;

11)  N-hydroxy-2-metyl-2-(metylsulfonyl)-4-(4-(4-(pent-1-yn-1-yl)phenyl)-
3,6-dihydropyridin-1(2H)-yl)butanamit;

12) 4-(4-(4-(3-xyclohexylprop-1-yn-1-yl)phenyl)-3,6-dihydropyridin-1(2H)-
y1)-N-hydroxy-2-metyl-2-(metylsulfonyl)butanamit;

13) N-hydroxy-2-metyl-4-(4-(4-(4-metylpent-1-yn-1-yl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)-2-(metylsulfonyl)butanamit;

14)  4-(4-(4-(5-clopent-1-yn-1-yl)phenyl)-3,6-dihydropyridin-1(2H)-yl)-N-
hydroxy-2-metyl-2-(metylsulfonyl)butanamit;

15) N-hydroxy-2-metyl-2-(metylsulfonyl)-4-(4-(4-(3-(pyrolidin-1-yl)prop-1-
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yn-1-yl)phenyl)-3,6-dihydropyridin-1(2H)-yl)butanamit;

16) 4-(4-(4-(3-(dietylamin)prop-1-yn-1-yl)phenyl)-3,6-dihydropyridin-1(2H)-
yl)-N-hydroxy-2-metyl-2-(metylsulfonyl)butanamit;

17) N-hydroxy-4-(4-(4-(3-((S)-2-(hydroxymetyl)pyrolidin-1-yl)prop-1-yn-1-
yl)phenyl)-3,6-dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanamit;

18) N-hydroxy-4-(4-(4-(5-hydroxypent-1-yn-1-yl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanamit;

19) 5-(4-(1-(4-(hydroxyamin)-3-metyl-3-(metylsulfonyl)-4-oxobutyl)-1,2,3,6-
tetrahydropyridin-4-yl)phenyl)pent-4-yn-1-yl metansulfonat;

20) 4-(4-(4-(5-(dimetylamin)pent-1-yn-1-yl)phenyl)-3,6-dihydropyridin-
1(2H)-yl)-N-hydroxy-2-metyl-2-(metylsulfonyl)butanamit;

21)  4-(4-(4-(5-aminpent-1-yn-1-yl)phenyl)-3,6-dihydropyridin-1(2H)-yl)-N-
hydroxy-2-metyl-2-(metylsulfonyl)butanamit;

22) N-hydroxy-4-(4-(4-(3-hydroxyprop-1-yn-1-yl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanamit;

23) N-hydroxy-4-(4-(4-(3-metoxyprop-1-yn-1-yl)phenyl)-3,6-dihydropyridin-
1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanamit;

24)  N-hydroxy-4-(4-(4-(3-(3-hydroxypropoxy)prop-1-yn-1-yl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanamit;

25) N-hydroxy-2-metyl-2-(metylsulfonyl)-4-(4-(4-(3-morpholinoprop-1-yn-1-
yl)phenyl)-3,6-dihydropyridin-1(2H)-yl)butanamit;

26) 3-(4-(1-(4-(hydroxyamin)-3-metyl-3-(metylsulfonyl)-4-oxobutyl)-1,2,3,6-
tetrahydropyridin-4-yl)phenyl)prop-2-yn-1-yl carbamat;

27) 5-(4-(1-(4-(hydroxyamin)-3-metyl-3-(metylsulfonyl)-4-oxobutyl)-1,2,3,6-
tetrahydropyridin-4-yl)phenyl)pent-4-yn-1-yl carbamat;
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28) N-hydroxy-4-(4-(4-(5-metoxypent-1-yn-1-yl)phenyl)-3,6-dihydropyridin-
1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanamit;

29) N-hydroxy-4-(4-(4-(6-hydroxyhex-1-yn-1-yl)phenyl)-3,6-dihydropyridin-
1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanamit;

30) N-hydroxy-2-metyl-2-(metylsulfonyl)-4-(4-(4-(6-morpholinohex-1-yn-1-
yl)phenyl)-3,6-dihydropyridin-1(2H)-yl)butanamit;

31) 4-(4-(4-(3-(dimetylamin)prop-1-yn-1-yl)-3-flophenyl)-3,6-
dihydropyridin-1(2H)-yl)-N-hydroxy-2-metyl-2-(metylsulfonyl)butanamit;

32) 4-(4-(4-(3-(dimetylamin)prop-1-yn-1-yl)-3,5-diflophenyl)-3,6-
dihydropyridin-1(2H)-yl)-N-hydroxy-2-metyl-2-(metylsulfonyl)butanamit;

33) 4-(4-(4-(3-(dimetylamin)prop-1-yn-1-yl)-2-flophenyl)-3,6-
dihydropyridin-1(2H)-yl)-N-hydroxy-2-metyl-2-(metylsulfonyl)butanamit;

34) N-hydroxy-2-metyl-2-(metylsulfonyl)-4-(4-(4-(thiophen-2-
yletynyl)phenyl)-3,6-dihydropyridin-1(2H)-yl)butanamit;

35) N-hydroxy-2-metyl-2-(metylsulfonyl)-4-(4-(4-((4-
nitrophenyl)etynyl)phenyl)-3,6-dihydropyridin-1(2H)-yl)butanamit;

36) N-hydroxy-2-metyl-2-(metylsulfonyl)-4-(4-(4-(pyridin-3-
yletynyl)phenyl)-3,6-dihydropyridin-1(2H)-yl)butanamit;

37) N-hydroxy-4-(4-(4-((4-hydroxyphenyl)etynyl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanamit;

38) N-hydroxy-2-metyl-4-(4-(4-((1-metyl-1H-imidazol-4-yl)etynyl)phenyl)-
3,6-dihydropyridin-1(2H)-yl)-2-(metylsulfonyl)butanamit;

39)  N-hydroxy-2-metyl-4-(4-(4-((1-metylazetidin-3-yl)etynyl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)-2-(metylsulfonyl)butanamit;

40) 4-(4-(4-((1-axetylazetidin-3-yl)etynyl)phenyl)-3,6-dihydropyridin-1(2H)-
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y1)-N-hydroxy-2-metyl-2-(metylsulfonyl)butanamit;

41) N-hydroxy-2-metyl-2-(metylsulfonyl)-4-(4-(4-((1-
(metylsulfonyl)azetidin-3-yl)etynyl)phenyl)-3,6-dihydropyridin-1(2H)-yl)butanamit;

42) 4-(4-(3-flo-4-(7-hydroxyhepta-1,3-diyn-1-yl)phenyl)-3,6-dihydropyridin-
1(2H)-y1)-N-hydroxy-2-metyl-2-(metylsulfonyl)butanamit;

43)  4-(4-(3-flo-4-(6-hydroxyhexa-1,3-diyn-1-yl)phenyl)-3,6-dihydropyridin-
1(2H)-y1)-N-hydroxy-2-metyl-2-(metylsulfonyl)butanamit;

44) 4-(4-(4-(xyclopropylbuta-1,3-diyn-1-yl)-3-flophenyl)-3,6-dihydropyridin-
1(2H)-yl)-N-hydroxy-2-metyl-2-(metylsulfonyl)butanamit;

45) 4-(4-(4-(5-(dimetylamin)penta-1,3-diyn-1-yl)-3-flophenyl)-3,6-
dihydropyridin-1(2H)-yl)-N-hydroxy-2-metyl-2-(metylsulfonyl)butanamit;

46) N-hydroxy-4-(4-(4-(7-hydroxyhepta-1,3-diyn-1-yl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanamit;

47) N-hydroxy-4-(4-(4-(6-hydroxyhexa-1,3-diyn-1-yl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanamit;

48) N-hydroxy-4-(4-(4-(5-hydroxypenta-1,3-diyn-1-yl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanamit;

49) 4-(4-(4-(5-(dimetylamin)penta-1,3-diyn-1-yl)phenyl)-3,6-dihydropyridin-
1(2H)-y1)-N-hydroxy-2-metyl-2-(metylsulfonyl)butanamit;

50) N-hydroxy-4-(4-(4-(5-metoxypenta-1,3-diyn-1-yl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanamit;

51)  N-hydroxy-2-metyl-2-(metylsulfonyl)-4-(4-(4-(phenylbuta-1,3-diyn-1-
yl)phenyl)-3,6-dihydropyridin-1(2H)-yl)butanamit;

52) N-hydroxy-2-metyl-2-(metylsulfonyl)-4-(4-(pyridin-4-yletynyl)-3,6-
dihydropyridin-1(2H)-yl)butanamit;
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53) 4-(4-((4-bromphenyl)etynyl)-3,6-dihydropyridin-1(2H)-yl)-N-hydroxy-2-
metyl-2-(metylsulfonyl)butanamit;

54) N-hydroxy-4-(4-(7-hydroxyhepta-1,3-diyn-1-yl)-3,6-dihydropyridin-
1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanamit;

55) N-hydroxy-2-metyl-2-(metylsulfonyl)-4-(4-(4-(pyridin-4-yl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)butanamit;

56)  4-(4-([1,1'-biphenyl]-4-yl)-3,6-dihydropyridin-1(2H)-y1)-N-hydroxy-2-
metyl-2-(metylsulfonyl)butanamit;

57) 4-(4-(4'-clo-[1,1'-biphenyl]-4-yl)-3,6-dihydropyridin-1(2H)-yl)-N-
hydroxy-2-metyl-2-(metylsulfonyl)butanamit;

58) 4-(4-(4'-flo-[1,1"-biphenyl]-4-y1)-3,6-dihydropyridin-1(2H)-yl)-N-
hydroxy-2-metyl-2-(metylsulfonyl)butanamit;

59)  N-hydroxy-4-(4-(4'-hydroxy-[1,1'-biphenyl]-4-yl)-3,6-dihydropyridin-
1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanamit;

60) 4-(4-(3'-flo-4'-metoxy-[1,1'-biphenyl]-4-y1)-3,6-dihydropyridin-1(2H)-yl)-
N-hydroxy-2-metyl-2-(metylsulfonyl)butanamit;

61) N-hydroxy-2-metyl-2-(metylsulfonyl)-4-(4-(4-(pyridin-3-yl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)butanamit;

62) 4-(4-(4~(6-flopyridin-3-yl)phenyl)-3,6-dihydropyridin-1(2H)-yl)-N-
hydroxy-2-metyl-2-(metylsulfonyl)butanamit;

63) 4-(4-(4-(furan-3-yl)phenyl)-3,6-dihydropyridin-1(2H)-yl)-N-hydroxy-2-
metyl-2-(metylsulfonyl)butanamit;

64) N-hydroxy-2-metyl-2-(metylsulfonyl)-4-(4-(4'-(metylsulfonyl)-[1,1'-
biphenyl]-4-y1)-3,6-dihydropyridin-1(2H)-yl)butanamit;

65) N-hydroxy-4-(4-(4'-(hydroxymetyl)-[1,1'-biphenyl]-4-y1)-3,6-
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dihydropyridin-1(2H)-yl)-2-metyl-2-(metylsulfonyl)butanamit;

66) 4-(4-(4'-xyano-[1,1'-biphenyl]-4-yl1)-3,6-dihydropyridin-1(2H)-yl)-N-
hydroxy-2-metyl-2-(metylsulfonyl)butanamit;

67) N-hydroxy-2-metyl-2-(metylsulfonyl)-4-(4-(4'-pentyl-[1,1'-biphenyl]-4-
yl)-3,6-dihydropyridin-1(2H)-yl)butanamit;

68) 4-(4-(4'-(azetidin-1-ylsulfonyl)-[1,1'-biphenyl]-4-y1)-3,6-dihydropyridin-
1(2H)-y1)-N-hydroxy-2-metyl-2-(metylsulfonyl)butanamit;

69)  4'-(1-(4-(hydroxyamin)-3-metyl-3-(metylsulfonyl)-4-oxobutyl)-1,2,3,6-
tetrahydropyridin-4-yl)-[1,1'-biphenyl]-4-yl metansulfonat;

70) N-hydroxy-2-metyl-2-(metylsulfonyl)-4-(4-(4-(thiophen-3-yl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)butanamit;

71) N-hydroxy-4-(4-(4-(3-metoxythiophen-2-yl)phenyl)-3,6-dihydropyridin-
1(2H)-y1)-2-metyl-2-(metylsulfonyl)butanamit;

72) N-hydroxy-2-metyl-2-(metylsulfonyl)-4-(4-(4-(4-metylthiophen-2-
yl)phenyl)-3,6-dihydropyridin-1(2H)-yl)butanamit;

73) 4-(4-(4'-(etylsulfonyl)-[1,1'-biphenyl]-4-y1)-3,6-dihydropyridin-1(2H)-yl)-
N-hydroxy-2-metyl-2-(metylsulfonyl)butanamit;

74)  N-hydroxy-2-metyl-2-(metylsulfonyl)-4-(4-(4'-(morpholinometyl)-[1,1'-
biphenyl]-4-yl1)-3,6-dihydropyridin-1(2H)-yl)butanamit;

75) N-hydroxy-4-(6-(3-metoxyprop-1-yn-1-yl)-3',6'-dihydro-[3,4'-bipyridin]-
1'(2'H)-y1)-2-metyl-2-(metylsulfonyl)butanamit;

76)  3-(4-([1,1'-biphenyl]-4-yl)-3,6-dihydropyridin-1(2H)-yl)-N-hydroxy-2-
metyl-2-(metylsulfonyl)propanamit;

77) 4-(4-(4-(3-(dimetylamin)prop-1-yn-1-yl)-3-metylphenyl)-3,6-
dihydropyridin-1(2H)-yl)-N-hydroxy-2-metyl-2-(metylsulfonyl)butanamit; va
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78) 4-(4-(4-(3-(dimetylamin)prop-1-yn-1-yl)-3-(triflometyl)phenyl)-3,6-
dihydropyridin-1(2H)-yl)-N-hydroxy-2-metyl-2-(metylsulfonyl)butanamit.

5. Dugc phdm ding d& phong hoic didu tri bénh nhidm khuén, trong d6 chtra
thanh phan hoat tinh 13 hop chét duoc biéu dién bdi cong thic I, ddng phén lap thé
ctia chung hodc mudi dugc dung ctia chung theo diém bt ky trong sb cac diém 1 dén
4.
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