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(21) 1-2021-00171

(57) Sang ché dé cap dén hop chit co hoat tinh (¢ ché histon deaxetylaza 6
(HDACG6), dong phan quang hoc cua ching hodc mubdi duoc dung ciia chiing va
dugc pham chia din xuét nay. Theo sang ché, hop chat, ddng phan quang hoc cua
chung hodc mubi dugc dung ciia chung c6 hoat tinh trc ché histon deaxetylaza 6,
va hitu hiéu trong phong hoac diéu tri bénh lién quan dén HDACS, bao gé)m bénh
truyén nhiém; khoi u; ndi tiét; bénh dinh dudng va chuyén hoéa; rdi loan tAm than
va hanh vi; bénh than kinh; cac bénh vé mit va phﬁn phu & mét; bénh tudn hoan;
bénh duong ho hap; bénh tiéu hoa; bénh da va mo dudi da; bénh vé hé thong co
xuong va cac mo lién két; bénh day sung hodac di tat, va sai cAu tric nhiém sic
thé.
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Linh vuc k§ thuit dwoc dé cap

Sang ché d& cdp dén cac din xuét 1,3,4-oxadiazol c6 hoat tinh tic ché histon
deaxetylaza 6 (HDACG6), ddng phan quang hoc cta chiing, hodc mubi dugc dung cia ching

va dugc phdm chira din xuét nay.
Tinh trang ky thuét cia sang ché

Trong té bao, cai bién sau dich ma nhur sy axetyl héa dong vai trd 1a mé-dun diéu héa
rét quan trong & trung tAm clia qué trinh sinh hoc, va dugc kiém soat chit ch& béi nhiéu
enzym. Histon 13 thanh phén protein chinh cdu thanh chat nhiém sic, déng vai trd 1a truc,
dugc cudn xung quanh boi sgi ADN (Axit deoxynucleotit) d8 két dic ADN. Ngoai ra, su
can bing clia qua trinh axetyl hoa va deaxetyl héa histon c6 vai trd quan trong trong diéu

hoa bicu hién gen.

Histon deaxetylaza (HDAC) 1a enzym loai bd nhém axetyl khdi dudi lysin trén
protein histon cAu thanh chit nhiém séc, c6 lién quan dén sy im lang gen va gay ra su kim
ham chu ky té bao, trc ché tao mach, diéu hoa mién dich, su chét t& bao, v.v... (theo Hassig
va cong sy, Curr. Opin. Chem. Biol. 1997, 1, 300-308). Ngoai ra, di c6 bdo cao réng su uc
ché chirc niang enzym HDAC gy ra su chét theo chuong trinh cta té bao ung thu bang cach
lam giam hoat tinh cta céc yéu t6 lién quan dén su sdng s6t ctia t& bao ung thur va hoat héa
cac yéu tb lién quan dén su chét theo chuong trinh cua té bao ung thu in vitro (trong 6ng

nghiém) (Theo Warrell va cong su, J. Natl. Cancer Inst. 1998, 90, 1621-1625).

O nguoi, 18 HDAC da duge x4ac dinh va dugce chia thanh bdn 16p dua vao sy tuong
ddng cua chung véi HDAC ndm men. Trong s6 @6, 11 HDAC sir dung kém 1am nhém ngoai
(cofactor) va cod thé dugc chia thanh ba 16p: 16p I (HDACI, 2, 3 va 8), 16p II (Ila: HDACA4,
5,7 va 9; IIb: HDAC6 va 10), 16p IV (HDAC11). Ngoai ra, 7 HDAC ctia 16p III (SIRT 1-7)
st dung NAD* lam nhom ngoai thay vi ké€m (theo Bolden va cdng sy, Nat. Rev. Drug
Discov. 2006, 5(9), 769-784). |
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Céc chét trc ché HDAC khéc nhau dang dugc phat trién tién 1am sang hodc 1am sang,
nhung cho dén nay, chi céc chét e ché HDAC khong chon loc dugc xac dinh 1am nhén td
chéng ung thu. Vorinostat (SAHA) va romidepsin (FK228) da dugc phé duyét dé diéu tri u
lymphd t& bao T & da, trong khi panobistat (LBH-589) dugc phé duyét dé diéu tri da u ty
xuong. Tuy nhién, & lidu cao, chét wrc ché HDAC khong chon loc thudng gy ra céc tic
dung phu nhu mét moi va budn nén (theo Piekarz va cong sw, Pharmaceuticals 2010, 3,
2751-2767). Cac tac dung phu trén dugc bao cdo 1a do su e ché HDAC 16p I. Do tic dung
phu, cac chit irc ché HDAC khéng chon loc bi han ché trong phat trién thubc khéng ung thu
va cac loai thudc khac (theo Witt va cdng su, Cancer Letters, 2009, 277, 8-21).

Trong khi d6, cac bao céo cho thdy ring, su trc ché chon loc HDAC 16p I khong thé
hién ddc tinh, vén xay ra trong e ché HDAC 16p L. Trong trudong hop chét trc ché chon loc
HDAC duoc phat trién, céc tac dung phu dudi dang doc tinh vén gy ra bdi su tc ché
HDAC khoéng chon loc ¢6 thé duoc khic phuc. Theo do, chit tc ché HDAC chon loc ¢6
tidm ning duoc phat trién thanh nhan t6 tri liéu c6 hiéu qua dé diéu tri cc bénh khac nhau

(theo Matthias va cdng su, Mol. Cell. Biol. 2008, 28, 1688-1701).

HDACS6, mot thanh vién ciia HDAC 16p IIb, hién dién chu yéu trong té bao chét va
bao gdm protein tubulin, tham gia vao qua trinh deaxetyl cua mot s6 chat gbc phi histon
(HSP90, cortactin, v.v...) (theo Yao va cong su, Mol. Cell 2005, 18, 601-607). HDACG6 cé
hai mién (domain) xtic tdc, va mién hinh ngén tay kém cta dau cudi C c6 thé lién két véi
protein gén ubiquitin. Luu y rang. HDAC6 c6 mot s6 protein phi histon 1a chat gbc, va do
do6 dong vai trd quan trong trong nhiéu bénh khac nhau, bao gém ung thu, bénh viém, bénh
tu mién, bénh than kinh va rdi loan thodi hoa than kinh (theo Santo va cong su, Blood 2012
119: 2579-258; Vishwakarma va cdng sy, International Immunopharmacology 2013, 16, 72-
78; Hu va cdng su, J. Neurol. Sci. 2011, 304, 1-8).

Dic diém cAu triic chung clia cac chét g ché HDAC khéc nhau 13 cAu triic bao gdbm
nhém mii, nhom lién két, va nhém lién két kém (ZBG), nhu duge minh hoa trén cdu trac
Vorinostat sau ddy. Nhiéu nha nghién ctru da tién hanh cac nghién clu v& hoat tinh trc ché
enzym va tinh chon loc béng cach cai bién cAu tric nhém mil va nhém lién két. Trong céac
nhom nay, nhém lién két kém da duoc biét dén 1a nhém déng vai trd quan trong hon trong
hoat tinh trc ché enzym va tinh chon loc (Theo Wiest va cong su, J. Org Chem. 2013 78:
5051-5065; Methot et al., Bioorg. Med. Chem. Lett. 2008, 18, 973-978).
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Hau hét nhém lién két kém bao gdm axit hydroxamic hodc benzamit, trong d6 cac
din xuét axit hydroxamic c6 tic dung trc ché HDAC manh m&, nhung c6 han ché vé kha
ning twong thich sinh hoc va hoat tinh trc ché sai muc tiéu. Benzamit c6 chira anilin, va do
d6 ¢6 han ché 14 ching c6 thé tao ra cac chét chuyén héa doc hai trong co thé (in vivo)

(Woster va cong su, Med. Chem. Commun 2015, 4n ban truc tuyén).

Theo do, khong giéng nhu céc chét trc ché khong chon loc ¢6 tac dung phuy, can thiét
phai phat trién chat e ché HDAC6 c¢6 chon loc, c6 nhém lién két k&m voi tinh sinh kha
dung duogc cai thién, déng thoi khong gdy tac dung phu dé diéu tri ung thu, bénh viém, bénh
tu mién, bénh than kinh, 16i loan thoai héa thin kinh va bénh tuong tu khéc.

Ban chét k§ thuit ciia sing ché

Muc dich cua sang ché 13 d& xuét din xuét 1,3,4-oxadiazol c6 hoat tinh trc ché
HDAC6 mdt cach chon loc, déng phan quang hoc cua ching, hodc mubi dugc dung cla

ching.

Muc dich tiép theo cua sang ché 1a d& xuit duogc phém dé phong hodc diéu tri bénh
lién quan dén hoat tinh HDACS, chira din xuit 1,3,4-oxadiazol, ddng phan quang hoc cta

chiing, hodc mudi dugc dung ctia chung.

Céc tac gia sang ché da phat hién ra cac din xuét 1,3,4-oxadiazol c6 hoat tinh tc ché
histon deaxetylaza 6, va dd st dung cdc hop chét nay dé phong hodc diéu tri bénh c6 lién

quan dén HDAC6, qua d6 hoan thanh séng ché.

DAn xuét 1,3,4-oxadiazol
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Pé dat duoc muc dich trén, sdng ché @ xuit din xuét 1,3,4-oxadiazol c6 cong thuc I

sau day, d6ng phan quang hoc ctia ching, hodc mudi duge dung ciia ching:

[Cong thirc I]
R \,?
trong do,

X, Y va Z doc 14p vaéi nhau 1a CR3 hodc N;

L 1a -(C1-Cs alkylen)-, -(C2-Cs alkenylen)-, -(C=0)-(Ci-Cs alkylen)-, -(C=0)O-(Ci-
C4 alkylen)-, -(C=0)NH-(C;-Cs alkylen)-, -O(C=0)-(C1-Cs alkylen)- hodc lién két don,
trong d6 it nhat mot H ctia -(C1-Cs alkylen)-, -(C2-Cs alkenylen)-, -(C=0)-(C1-Cs alkylen)-,
-(C=0)0-(C1-C4 alkylen)-, -(C=O)NH-(C1-Cs alkylen)- va -O(C=0)-(Ci-C4 alkylen)- c6 thé
duoc thé boi aryl hodc di aryl (heteroaryl); |

R; 1a hydro, -Ci-Cs alkyl, -C»-Cs alkenyl, -C3-Cs xycloalkyl, di xycloalkyl
(heteroxycloalkyl), benzyl, aryl, heteroaryl hodc -NR4Rs, trong d6 it nhat moét H cta aryl
hogc heteroaryl c6 thé dugc thé bai -Ci-Cs alkyl, -C2-Cs alkenyl, -Ci-Cs haloalkyl, -C1-Cs
aminoalkyl, -C1-C¢ hydroxyalkyl, -Ci-Cs alkoxy, hydroxy, xyano, halo, nitro, -CF2H, -CFs3,
-NR¢R7, -C(=0)-Rs hodc -S(=0)2-Ro;

Rz 14 -CF2H hodc -CF3;

R3 lahydro, halo hodc -Ci-Cs alkyl;

R4- Ry doc 14p v6i nhau 1a H hogc -Ci-Cs alkyl; va
RsvaRy doc 1ap v6i nhau 1a H, OH hodc -C1-Cs alkyl.

Theo phuong &n thuc hién, sang ché d& xuét hop chit c6 cong thic I trén day, trong



44320

dé:

X, Y va Z doc 1ap voi nhau 1a CR3 hodc N;

L 13 -(Ci-Cs alkylen)-, -(C2-Cs alkenylen)-, -(C=0)-(C:i-Cs alkylen)-, -(C=0)O-(Ci-
Cs4 alkylen)-, -(C=0)NH-(Ci-C4 alkylen)-, -O(C=0)-(C1-C4 alkylen)- hodc lién két don,
trong d6 it nhit mot H cia -(Ci-Cs alkylen)-, -(C2-Cs alkenylen)-, -(C=0)~(Ci-Cs alkylen)-,
-(C=0)0-(C1-Cs alkylen)-, -(C=0)NH-(C1-Cs alkylen)- va -O(C=0)-(Ci-Cs alkylen)- c6 thé
duoc thé bai aryl;

R; 13 hydro, -C1-Cs alkyl, -C2-Cs alkenyl, heteroxycloalkyl, benzyl, aryl, heteroaryl
hodc -NR4Rs, trong do it nhit mot H cua aryl hodic heteroaryl ¢6 thé duoc thé boi -Ci-Cs
alkyl, -C1-Cs alkoxy, halo, nitro, -CF3 hodc -S(=0)2-Ro;

Rz 14 -CF>H hodc -CF3;

R3 lahydro hodc halo;

R4 -Rs doc 14p vai nhau la -Ci-Cs alkyl; va
Ro d6c 14p véi nhau 1a -C1-Cs alkyl.

Theo phuong an thuc hién cu thé, sang ché d& xuat hop chat c6 cong thuc I trén day,

trong do:
X, Y va Z doc 1ap véi nhau la CRs;

L 14 -(C1-C4 alkylen)-, -(C2-C4 alkenylen)-, -(C=0)-(C1-C: alkylen)-, -(C=0)O-(Ci-
C, alkylen)-, -(C=O)NH-(C;-C2 alkylen)-, -O(C=0)-(Ci-Cz alkylen)- hodc lién két don,
trong d6 it nhit mot H ctia -(C1-Cs alkylen)-, -(C2-Cs alkenylen)-, -(C=0)-(Ci-Cz alkylen)-,
-(C=0)0-(C1-C; alkylen)-, -(C=0)NH-(C1-C: alkylen)- va -O(C=0)-(C1-Cz alkylen)- ¢4 thé
duoc thé boi aryl;

cjz*o j j

R; 1a -C;-Cs alkyl, -C>-Cs alkenyl, U ; o’ 0 benzyl, phenyl,
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hodc -NR4Rs, trong d6 it nhit mot H cta phenyl, naphthyl, \'L—"? , 0 , A ,
".-
g8t
JOQ e
hoac O ¢6 thé duoc thé boi -Ci-Cs alkyl, -Ci-

Cs alkoxy, halo, nitro, -CF3 hoéc -S(=0)2-Ro;
R» 13 -CF2H hodc -CFs;
R3 1a hydro;
Ra-Rs doc 1ap vai nhau la -Ci-Cq alkyl; va
Ro ddc 1ap véi nhau 14 -Ci-Cq alkyl.

Theo phuong &n thuc hién cu thé khac, sang ché d& xuét hop chét c6 cong thirc I trén

day, trong do:
X, Y va Z doc 1ap v6i nhau la CRs;

L 13 -(C1-C4 alkylen)-, -(C2-Cs alkenylen)-, -(C=0)-(C1-Cz alkylen)-, -(C=O)NH-(Ci-
Cz alkylen)-, -O(C=0)-(C1-C> alkylen)- hodc lién két don, trong d6 it nhat mot H cua -(Ci-
C4 alkylen)-, -(C2-Cs4 alkenylen)-, -(C=0)-(C1-C: alkylen)-, -(C=O)NH-(C1-Cz alkylen)- va
-0(C=0)-~(C1-C2 alkylen)- ¢6 thé duge thé béi aryl;

] "“:"" :?z
A )
GRS

Ry 1 -C1-Cs alkyl, -Co-Cs alkenyl, ™~ , ©7 O O, phenyl, naphthyl,
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O 6 thd dugce thé bsi -Ci-Cs alkoxy, halo, nitro hodc -CFs;
R»1a-CF2H; va
R3 13 hydro.
M3 ta chi tiét sang ché

Theo phuong 4n thuc hién cu thé khac, cong thirc cAu cao cua hop chét c6 cong thic

I ctia sang ché giéng nhu dugc biéu dién trén Bang 1 sau day.

Bang 1
Hop chit Céu triic Hop chit Céu tric
: 5
3 LT 4
S er
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Hop chit Hop chit Céu tric
53 54
CFH
85 N 58
| J;,)MG?;H

Theo sang ché, hop chit ¢6 cong thuc I trén day, d6ng phin quang hoc cta ching
hoic mudi dugc dung ctia chung tdt nhat 14 dugc chon tir nhém bao g@)m cac hop chit 1, 2,
3,5,7,8,9, 10, 13, 14, 15, 20, 21, 24, 25, 26, 28, 29, 43, 44, 45, 50, 51, 52, 53, 55, 56, 57
va 58, va tbt hon nita 1a duoc chon tir nhém bao gdm céc hop chét 1, 2, 5, 14, 15, 28 va 56.

Céc hop chit c6 cong thuc I cua sang ché ¢6 thé bao gdm it nhit mot cacbon khong
d6i xung, va do d6 c6 thé c6 mit dudi dang chét triét quang (raxemat), hdn hop raxemic,
ddng phan dbi quang don, hdn hop ddng phan khong d6i quang va cac ddng phan khong a6i
quang twong ung cta ching. Dudi dang céac ddng phan, c4c hop chit c6 cong thirc I c6 thé
duge tach ra bing cach tu tich theo phuong phép thong thuong trong cung linh vuc k¥
thuat, cu thé 13, voi su hd trg cia sdc ky cot, séc ky 16ng hiéu ndng cao (HPLC) hodc twong
tu. Tuong tu nhu vay, cac ddng phan 1ap thé twong ung cua cac hop chét c6 cong thirc I ¢6
thé duoc téng hop 1ap thé cu thé tir cac nguyén liéu khai d4u va/hodc chit phan Ung tinh

khiét v& mit quang hoc da biét.

11
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Theo sang ché, thudt ngit “mudi duge dung” c6 nghia 1a mudi thudong duge sit dung
trong linh vuc dugc phém, cu thé nhw, mudi cta ion vo co duoc san xuAt tir canxi, kali, natri
hodc magie, mudi ctia céc axit v co nhu axit clohydric, axit nitric, axit phosphoric, axit
bromic, axit iodic, axit pecloric hodc axit sunfuric, mudi cla axit hitu co nhu axit axetic,
axit trifloaxetic, axit xitric, axit maleic, axit sucxinic, axit oxalic, axit benzoic, axit tartaric,
axit fumaric, axit mandelic, axit propionic, axit lactic, axit glycolic, axit gluconic, axit
galacturonic, axit glutamic, axit glutaric, axit glucuronic, axit aspartic, axit ascobic, axit
cacbonic, axit vanilic, axit hydroiodic, v.v..., mudi cua axit sunfonic nhu axit
metansunfonic, axit etansunfonic, axit benzensunfonic, axit p-toluensunfonic hodc axit
naphtalensunfonic, mudi cta axit amin nhu glyxin, arginin hodc lysin, va mudi cta amin
nhu trimetylamin, trietylamin, amoniac, pyridin hodc picolin, v.v..., nhung cac loai mudi
theo sang ché khong bi gidi han bdi cac loai mudi dugc liét ké. Theo sing ché, t&t nhét 13,
mudi bao gSm axit clohydric, axit trifloaxetic, axit xitric, axit bromic, axit maleic, axit

phosphoric, axit sulfuric, va axit tartaric.

J dy, nhom “duge thé” 1a nhém trong do it nhat mot nguyén tir hydro dugc thé bing
it nhat m6t nhém nguyén tir khong phai hydro, nhung cAn dép ung cac yéu cdu vé héa tri
ctia chung va hgp chit &n dinh v& mit hoa hoc ctia chiing dugce tao ra tir su thay thé. Theo
sang ché, can hiéu réng tAt ca céc vi tri thé co thé duoc thé hoic khong duge thé, trir khi
duoc md ta 1o rang 1a “khong dugc th8”. M3i nhém thé ctia R1 va Ry clia céc din xuét 1,3,4-
oxadiazol theo sang ché c¢6 thé dugc thay thé mot 1an nita bing it nhat mot trong cac nhém

thé duogc xac dinh ¢ trén.

“Alkyl” thuong c¢6 nghia 1a cidc nhém hydrocacbon no mach thing va phan nhanh c6
s& nguyén tlr cacbon xé4c dinh (vi du: 1 dén 12 nguyén tir cacbon). Vi du vé nhoém alkyl bao
gdm, nhung khéng gi¢i han, metyl, etyl, n-propyl, isopropyl, n-butyl, sec-butyl, isobutyl,
tert-butyl, n-pentyl, n-hexyl, n-heptyl va céc chit tvong tu. Alkyl c6 thé dugc gin vao nhém
gbc hoic chit gbc & nguyén tir vong bat ky, trix khi ¢6 su vi pham cac yéu cu vé hoa tri.
Tuong tuw nhu vdy, nhom alkyl hodc alkenyl ¢6 thé bao gém it nhat mot nhom thé khong

phai hydro, trir khi ¢6 sy vi pham céc yéu cau ve hoa tri.

“Xycloalkyl” dung dé chi cac vong hydrocacbon don vong va da vong no thudng c6

s6 nguyén tir cacbon x4c dinh véi mét vong (vi dy, Cs-10 xycloalkyl dung dé chi vong c6 3,

4,5,6,7, 8,9 hodc 10 nguyén tir cacbon 1a phan tir vong). “Heteroxycloalkyl” ding dé chi
12
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cac di vong don vong va da vong co 1 dén 4 nguyén tir di vong duge chon loc ddc 14p tir
nito, oxy va luu huynh. Vi du vé heteroxycloalkyl bao gdm, nhung khong gi6i han,
tetrahydrofuranyl, tetrahydrothiophenyl, pyrolidinyl, tetrahydropyranyl,
tetrahydrothiopyranyl, piperidinyl va cac cAu tric twong tu. Xycloalkyl va heteroxycloalkyl
c6 thé dugc gén vao nhém gbe hodc chit gbc & nguyén tir vong bat ky, trir khi ¢6 su vi
pham céc yéu ciu vé héa tri. Tuong tw nhu véy, xycloalkyl va heteroxycloalkyl c6 thé bao

gdm it nht mot nhém thé khong phai hydro, trir khi c6 su vi pham céc yéu cdu vé héa tri.

“Aryl” dung d8 chi cac nhém thom don hoéa tri bao gdbm cdc nhém hydrocacbon thom
don vong hodc da vong. Aryl con bao gbm cac vong da vong hop nhét v6i vong thom va
xycloalkyl, cu thé nhu tetrahydronaphtalenyl hodc dihydroindenyl. “Heteroaryl” dung dé chi
cic nhom don vong hodc da vong don hoéa tri, trong d6 mot hodc nhiéu nhém thom dugc
chon doc 14p tir nito, oxy va luu huynh. Di vong bao gbm cac vong da vong duge hop nhét

véi aryl va heteroxycloalkyl hodc dugc hop nhét véi nhom vong di aryl va xycloalkyl.

Vi du vé& nhém aryl don vong va nhém heteroaryl bao gbdm nhung khong gii han,
phenyl, pyridinyl, furanyl, pyrolyl, thiophenyl, thiazolyl, isothiazolyl, imidazolyl, triazolyl,
tetrazolyl, pyrazolyl, oxazolyl, isoxazolyl, pyrazinyl, pyridazinyl, pyrimidinyl, naphthyl,
v.v... Vi du vé nhém aryl da vong va nhém di aryl bao gbém, nhung khong gi6i han,
isoquinolinyl, naphthyl, biphenyl, anthracenyl, pyrenyl, carbazolyl, benzoxazolyl,
benzodioxazolyl, benzodioxinyl, benzothiazolyl, benzoimidazolyl, benzothiophenyl,

quinolinyl, indolyl, benzofuranyl, furinyl, indolizinyl, v.v... Vi du cu th& hon vé nhém aryl

0
A s, O A0 E/l Ni-
: A %_J\JN @:"[ \] L\ [x}?%f >~

va di aryl bao gdm phenyl, naphthyl, 0— , g, 0T YT ¢ hodc 0

, v.v... Nhém aryl va nhém di aryl & trén co thé dugc gén vao nhém gde hodc chit gbc &
nguyén tir vong bat ky, trir khi ¢6 su vi pham cac yéu cu vé hoa tri. Tuong ty nhu vay,
nhém aryl va nhdm heteroaryl c6 thé bao gbm it nhat mot nhém thé khong phai hydro, trix
khi sy thay thé ctia ching vi pham céc yéu cAu v& héa tri. Nhom thé khong phai hydro cia

nhém aryl va nhom heteroaryl cling co thé dugc thé bing nhém thé khéc khong phai hydro.

-C(O)R’ 1a nhém cacbonyl. Theo sang ché, (O) c6 nghia 1a oxy dugc lién két voi mot
nguyén tir nhu cacbon hodc luu huynh bing lién két doi. O ddy, R” 1a nhom thé khong phai
hydro nhu alkyl thap phan ti, alkoxy thap phan ti, v.v... Vi du vé& nhém cacbonyl bao gdm,
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nhung khéng giéi han, 2-metoxyoxoetyl, 3-metoxyoxopropyl, v.v... Cacbonyl c6 thé duoc
gén véi nhém gbe hodc chat gbc & nguyén tir vong bat ky, trir khi ¢6 su vi pham céc yéu ciu
v& hoéa tri. Tuong ty nhu vay, nhém cacbonyl c6 th bao gdm it nhat mot nhém thé khong

phai hydro, trir khi ¢ sy vi pham cac yé&u cau vé hoa tri.

“Alkoxy” ding d& chi alkyl-O-, trong d6 alkyl dugc dinh nghia & trén. Vi du vé
nhém alkoxy bao gdm, nhung khong gi6i han, metoxy, etoxy, v.v... Alkoxy c6 thé dugc
gén vao nhém gbc hogc chit gbc & nguyén tir vong bat k¥, trir khi ¢ sy vi pham cac yéu
cAu vé hoa tri. Tuong tw nhu vay, nhém alkoxy co thé bao gém it nhAt mot nhém thé khong

phai hydro, trir khi ¢6 su vi pham cic yéu cau vé hoa tri.
“Akylen” 1a nhém chitc héa tri hai ctia “ankan” duéi dang goc béo béo hoa.

“Ankenylen” 1a nhém chtrc hda tri hai ciia “anken” du6i dang hydrocacbon khong no

bao gdm mot lién két doi gitra hai nguyén tir cacbon.

Ngoai ra, cac din xuit 1,3,4-oxadiazol cta Cong thic 1 & trén cd thé bao gém

raxemat ctia chung hozc hop chat & dang ddng phan.
Phuong phép san xuét cac din xuét 1,3,4-oxadiazol

Sang ché d& xuAt phuong phép san xuét céc din xuét 1,3,4-oxadiazol c6 cong thirc I,

ddng phan quang hoc cua ching hodc mudi duoc dung clia chiing.

Theo séng ché, phuong phép tét nhit d& san xuét cac dan xuét 1,3,4-oxadiazol c6
cong thirc I, ddng phan quang hoc ciia ching hodc mudi dugc dung cta chiung nhu dugc
minh hoa & cong thitc phan Gng 1-5 sau day, va ngay ca khi phuong phap san xuét duoc cai
bién & mirc do 16 rang ddi véi ngudi cb trinh @6 trung binh trong cung linh vyc k¥ thut

cling van thudc pham vi clia sang ché.

X, Y, Z, Ri, L, Rz, Ra va Rs dugc biéu dién theo cdng thirc phan tng 1-5 giéng nhu
duoc dinh nghia trén day.

[Cong thic phan tmg 1]
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0 R4-L-Halo 0
HN/LX 12 R—L

2., _o. ;‘ L o >
Y “Alkyl Y)\-”/ “Alkyl

11 43
0] O
R—L.
R4 L\NJK?( y . 1 I'?I ?(

Z\\ N‘\ Z;\‘ O

Y/I\ﬂ/ NH; Y)\\/ >"R2
-0 N-N

1-4 1-5

Cong thic phan ung 1 trén ddy la phuong phap san xuét cac din xuit 1,3,4-
oxadiazol, trong d6 hop chét ctia cong thirc 1-3 dugc san xut bang phan tmg thé gitta hop
chét ctia cong thire 1-1 va hop chét ciia cong thiic 1-2, tiép d6 dugc dua vao phan tng vdi
hydrazin dé tao ra hop chit cua cong thirc 1-4, va tiép d6 dugc dua vao phan ung véi
anhydrit difloaxetic hodc anhydrit trifloaxetic d8 tao ra hop chét cua cong thirc 1-5 (cu thé 1a
hop chét 1).

[Cong thirc phan Umg 2]

1 1
" T( —> HY Xy —>

Z\\ O\ Z > I N
Y Alkyl Sy \NHz
o o}
1-1 | 2.1
0 (o)

R1-L Halo
Ri—L_ -
S
Z \ Z X, J\(
>/R2 >,R2
2.2 1-5
Cong thirc phan tng 2 trén day la phuong phap khac d2 san xut hop chit 1-5, vén c6
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thé dugc san xuit theo phuwong phap ctia cong thirc phan tng 1, trong d6 hop chét ctia cong
thire 1-1, vén dugce st dung trong cong thic phan ung 1, duge dua vao phdn ung voi
hydrazin dé tao ra hop chét ctia cong thic 2-1, va tiép d6 dugc dua vao phéan Gng voi
anhydrit difloaxetic hodc anhydrit trifloaxetic dé tao ra hop chét cua cong thic 2-2. Sau do,
hop chét ctia cong thie 1-5 dugce san xuét bing phan tmg thé gifta hop chét ctia cong thirc 2-
2 va hop chét ctia cdng thuc 1-2.

Theo sang ché, hop chit duogc san xuét bdi cac cong thirc phan tng trén déy 1a cac
hop chét2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26,
27,28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 47, 48, 49, 50, 51, 52, 53, 54,
55, 56 va tuong tu.

[Cong thirc phan g 3]
0 o) o § fL
Alkyl Hal __,.Alky’/ \N/H\'TE x —
>~R2 In Y 0 >Rz
N-N
2.2 341 3-2
R
n O f!;i 3?4 I
HO. '
3-5 ) I
=N .
\Y/\/ >"R2 0 Z*Y’\(O/},Rz
: : N-
3"3 3_5 N

Cong thirc phan tmg 3 trén day 12 phuong phép téng hop hop chét c6 chu tric 1,3,4-
oxadiazol v6i din xut c6 chira amit, trong d6 hop chit cua cong thirc 3-2 (cu thé 14 hop
chit 43) dugc san xuét bing phan tng thé gitra hop chit ctia cong thirc 2-2 va hop chét ctia
cong thuc 3-1, va tiép d6 dugc dua vao phan ung thuy phan dé tao ra hop chit ctia cong
thitc 3-3. Sau do, hop chit ctia cong thirc 3-6 (cu thé 12 hop chit 46) dugc san xudt bang

phan tmg gén amit v6i hop chét ctia cong thirc 3-5.

[COng thirc phan Ung 4]
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4-4
Br
— O\/O + i.HSJL| N’ﬂ\ix
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4-5 2.2 4-6
R
0 o
v " - N
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N-N g o &N}» 2
47 > 43

Coéng thirc phan Umg 4 trén 1a phuong phdp san xuét hop chit c6 ciu trac 1,3,4-
oxadiazol v6i din xudt c6 chita amit, trong d6 hop chit clia cong thirc 4-3 duge san xudt
bing phuong tmg axyl hda giita hop chét ctia cong thirc 4-1 va hop chit cia cong thic 4-2,
sau d6 hop chét ctia cong thic 4-4 duge san xuét bang phuong phap formaldehit. Sau do,
hop chit cua cong thirc 4-5 duge san xuét thong qua phan tng brom héa, sau d6 hop chat
cua cong thic 4-6 dugc san xut théng qua phan tmg thé v6i hop chét ctia cong thirc 2-2.
Hop chét ctia cong thiic 4-7 dugc san xuét thong qua phan tmg hydro héa véi hop chét ctia
cong thuc 4-6, sau d6 hop chét ctia cong thuc 4-8 (cu thé 13 hop chét 44 va 45) duoc sin

xuét théng qua gan amit véi hop chét ctia cong thire 3-5.

[Cong thirc phan tmg 5]
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Céng thirc phan tmg 5 trén day 1 phwong phap san xuit hop chét ¢6 cau trac 1,3,4-
oxadiazol v6i dAn xuét c6 ure, trong d6 hop chit ciia cong thirc 5-2 dugce san xuét bing phan
ung brom hoéa véi hop chét ctia cong thirc 5-1, sau d6 hop chét ctia cong thic 5-3 duoc san
xuét thong qua phan tmg thé véi hop chét cta cong thirc 2-2. Nhém bao vé amin (PG) dugc
loai bo khéi hop chit cua cong thirc 5-3 d& tao ra hop chit clia cong thirc 5-4, sau d6 hop
cht ctia cong thirc 5-5 (cu thé 14 hop chit 57 va 58) duoc san xuit bang phan tmg gin amit

v6i hop chét ctia cong thic 3-5.
Duoc phém str dung cac dAn xuét 1,3,4-oxadiazol

Sang ché d& xuat dugc pham cua cic dan xuat 1,3,4-oxadiazol ¢6 cong thic I sau

day, déng phan quang hoc ctia ching hodc mudi duoc dung ctia chiing.

Theo phuong 4n thuc hién, sang ché & xuét duoc phim dé phong hoic didu tri cc
bénh li€én quan dén hoat tinh histon deaxetylaza 6, chua céc dAn xuét 1,3,4-oxadiazol c6
cong thire I sau day, ddng phan quang hoc cua chung hoic mudi duge dung ctia chung dudi

dang thanh phan hitu higu:

[Cong thice I

Cong thuc I trén day gibng nhu d4 dinh nghia & trén.

Dugc phém theo sang ché tic ché c6 chon loc histon deaxetylaza 6, do d6 cho théy
tac dung déng ké trong viéc phong hosc diéu tri cac bénh lién quan dén hoat tinh cta histon

deaxetylaza 6.

Theo sang ché, cac bénh lién quan dén hoat tinh histon deaxetylaza 6 bao gdm it nhét
mot bénh dugc chon tir nhém bao gdm bénh truyén nhiém; ung thw; ndi tiét; bénh dinh

dudng va chuyén héa; ri loan tAm than va hanh vi; bénh than kinh; bénh phdn phu & mit va
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mét; bénh tudn hoan; bénh duong hd hip; bénh tieu hoa; bénh da va mé dudi da; benh he
théng co xuong khép va cac bénh mo lién két; va quai thai hodc di tAt, hodc sai léch nhiém

sac thé.

Céc mubi duoc dung giong nhu duge md ta trong cac mudi duge dung cta cac hop

chat ¢6 cong thic I cia sang che.

Pé st dung, duoc phdm theo sing ché con c6 thé bao gbm it nhat mot chit mang
duge dung, ngoai cac hop chit c6 cong thirc I & trén, céc ddng phan quang hoc cua ching
hodc mubi duge dung cta ching. Chét mang ducjc dung cé thé duoc chon tir nhém bao
gdm: dung dich mubi, nuéc khtr trung, dung dich Ringer, dung dich mudi dém, dung dich
dextroza, dung dich maltodextrin, glyxerol, etanol va hdn hop cua it nhat mot thanh phin
cua ching, va cfing c6 thé duge st dung cing véi sy bd sung céc chit phu gia thong thuong
khac nhu chét chéng oxy hoa, dung dich dém, chét kim khuln, v.v..., khi cin thiét. Ngoai
ra, duge phim c6 thé dugc bao ché thanh dang lidu tiém nhu dung dich, hon dich, nhi
twong, v.v..., thudc vién, vién nang, hat hodc vién nén c6 bd sung chit pha lodng, chat phan
tan, chét hoat dong bé& mit, chét két dinh, va chét boi tron. Do d6, duge phém cua sang ché
¢6 thé c6 dang cao dan, thudc dang 16ng, thudc vién, vién nang, thubc dang hat, vién nén,
thubc dan, v.v... Cac dang bao ché nay c thé dugc san xuét bing phuong phap thong
thuong duogc st dung trong cung linh vue k¥ thuat hoic phudng phap dugc md ta trong
Khoa hoc Dugc phdm ctia Remington (4n ban m&i nhét), Cong ty xuat ban Merck, Easton
PA, va dugc phém ¢6 thé duge bao ché thanh nhiéu dang khac nhau tuy theo ting bénh
hodc thanh phan.

Dugc phim ciia séng ché c6 thé duge sir dung bang dudng ubng hodc dudng tiém (vi
du, dugc st dung qua dudng tinh mach, tiém dudi da, trong phiic mac hodc tai chd) theo
phuong phap dinh trude, va lidu lwong ctia chiing thay dbi trong pham vi khic nhau tﬁy
thudc vao can ning, tudi, gidi tinh, tinh trang stc khée ctia bénh nhan, ché d6 an uéng, thoi
gian ding thubc, phuong phép ding thudc, tde d6 bai tiét, mirc 46 nghiém trong ctia bénh va
nhitng thtr trong tw. Liéu lugng hang ngdy cia cac hop chét c6 cong thirc I theo sang ché 1a
khoang 1 dén 1000 mg/kg, tt hon 1 tir 5 dén 100 mg/kg, va c6 thé dugce sir dung mot l4n

mdi ngay hogc chia thanh nhiéu l4n trong ngay.
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Duoc phim theo sdng ché con c6 thé bao gdm it nht mot thanh phan hitu hiéu, thé
hién tic dung chita bénh gidng nhau hoic twong tu, ngoai cac hop chat c6 cong thic I &

trén, cdc dong phan quang hoc cua ching hodc muoi duge dung cua chung.

Séang ché dé xudt phuong phip phong hodc didu tri c4c bénh lién quan dén hoat tinh
histon deaxetylaza 6, bao gém bude st dung mot luwong cé hiéu qua diéu tri cta cac hop
cht c6 cong thirc I & trén, cac ddng phan quang hoc ciia chiing hodc mudi dugc dung ctia

chung.

Khi dugc sit dung & ddy, thuat ngir “luong ¢6 hidu qua diéu tri” dung dé chi mot
lugng hop chit duoc biéu dién cong thirc I & trén, vbn ¢6 hidu qua trong viéc phong hodc

diéu tri cac bénh lién quan dén hoat tinh cua histon deaxetylaza 6.

Ngoai ra, sang ché dé xut phuong phép tc ché chon loc HDAC6 bang cich st dung
cac hop chit c6 cong thirc I & trén, cac ddng phan quang hoc ctia ching hodc cac mudi duoc

dung cua ching cho dong vét cd vi bao gom cé con nguoi.

Phuong phap phong hoic diéu tri cdc bénh lién quan dén hoat tinh histon deaxetylaza
6 theo sang ché khéng chi bao gém viéc diéu tri bénh trude khi biéu hién cac triéu ching
bénh, ma con Uc ché hodc loai bo cac triéu chimg d6 béng cach s dung cac hop chét ¢
cong thirc I trén day. Trong kidm sodt bénh tt, lidu luong phong hogc diéu tri cua thanh
phén hoat tinh nht dinh c6 thé khéc nhau tiy thudc vao tinh chit va mic d6 nghiém trong
cua bénh hoic tinh trang bénh va con dudng st dung thanh phén hoat tinh. Lidu va tin sudt
st dung ¢o thé khéc nhau tuy thudc vao tudi, can ning, va su dap (g cua ting bénh nhén.
Ngudi ¢6 trinh dd trung binh trong cung linh vuc k¥ thuét co thé d& dang lwa chon liéu
luong va cach str dung phu hop khi xem xét cac yéu t& d6. Ngoai ra, phuong phap phong
hodc diéu tri cic bénh lién quan dén hoat tinh histon deaxetylaza 6 theo sang ché c6 thé bao
gdm thém budc st dung mot lwgng c6 hiéu qua didu tri cia tic nhan hoat tinh bd sung, hitu
ich trong diéu tri bénh, cing véi cac hop chét c6 cong thire I trén ddy, trong d6 tac nhan
hoat tinh bd sung co thé thé hién hiéu qua cong gop hodc hi€u qua bd sung cung véi cac hgp

chét c6 cong thirc I & trén.

Sang ché cling nhim dé xuét sir dung céc hop chat c6 cong thirc I & trén, d6ng phan
quang hoc cta ching, hodc mubi dugc dung ctia chung trong san xudt thudc diéu tri cac
bénh lién quan dén hoat tinh histon deaxetylaza 6. Hop chit c6 cong thic I trén ddy dé san
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xuét thubc c6 thé dugc két hop véi ta dugc, chét pha lodng, chit mang duoc dung, v.v..., va
c6 thé duoc bao ché thanh ché phdm phirc hop ciing v6i cac hoat chit khéc, do d6 c6 tac

dung tdng hop ciia cac thanh phan hoat tinh.

Cac vAn d& duoc dé cp trong st dung, dugc phim va phuong phap diéu tri theo sang

ché déu dugc sir dung tuong dwong, néu khong mau thuin véi nhau.

Theo sang ché, cic hop chit dugc dai biéu dién cong thic I trén day, d6ng phan
quang hoc ctia chung, hoic mubi duge dung ctia ching c6 thé tc ché chon loc HDACS, do
d6é c6 hi€u qua tbt trong phong hodc didu tri cac bénh lién quan dén hoat tinh histon

deaxetylaza 6.

Sau day, sang ché s& dugc mo ta chi tiét hon thong qua cac vi du va vi du thi nghiém.
Tuy nhién, cac vi du chi dugc moé ta nhdm muc dich minh hoa ma khong gi6i han pham vi

cla sang che.
Vi du thye hién sang che

Vi du 1: Hop chit 1. 4-(5-(diflometyl)-1,3.4-oxadiazol-2-yl)-1-(naphtalen-2-
vimetyl)pyridin-2(1H)-on

Buéc 1: Tdneg hop metyl 1-(naphtalen-2-ylmetyl)-2-o0x0-1,2-dihydropyridin-4-

carboxylat

Metyl 2-ox0-1,2-dihydropyridin-4-carboxylat (1,730 g, 11,297 mmol) dugc hoa tan
trong N,N-dimetylformamit (30 ml) & 0°C, sau d6 hydrogenat natri (60,00%, 0,678 g,
16,945 mmol) duoc bd sung vao dung dich thu duoc, va duge khudy & cling nhiét do trong
30 phut. 2-(brommetyl)naphtalen (2,498 g, 11,297 mmol) duoc bd sung vao hdn hop phan

{ing, va tiép tuc dugc khudy & nhiét ¢ phong trong 3 gid. Nude dugc rét vao hén hop phan
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ung, va qua trinh chiét dugc thuc hién véi etyl axetat. Lép hitu co duge rira bing dung dich
natri clorua b&o hoa, tiép d6 dugce khir nudce béng natri sunfat khan, rdi dugc loc, va sau dé
duoc ¢ dac dudi ap suét thép. San phém ¢6 dic duge tinh ché béng sdc ky ¢t (SiOz, cot 12
g; etyl axetat/hexan = 0-30%), va duoc c6 dic d8 thu duoc hop chit mong mudn (2,800 g,

84,5%) du6i dang chét rin mau tring.

Buéc 2: Tbng  hop 1-(naphtalen-2-ylmetyl)-2-0x0-1,2-dihydropyridin-4-

carbohydrazit

Metyl 1-(naphtalen-2-ylmetyl)-2-oxo-1,2-dihydropyridin-4-carboxylat (0,560 g,
1,909 mmol) duoc tao ra trong bude 1 va hydrazin monohydrat (1,856 ml, 38,184 mmol)
dugc hoa tan trong etanol (10 ml) & 80°C, sau d6 dung dich thu dugc duoc khudy & cling
nhiét do trong 12 gid, tiép d6 phan tmg dugc hoan t4t bang cich ha thip nhiét d6 xudng
nhiét @6 phong. Dung mdi dugc loai bd khoi hon hop phan ung dudi ap suét thap, sau dé
san pham thu dugc duge st dung ngay ma khong cin cong doan tinh ché bd sung (hop chét

mong mudn, 0,560 g, 100,0%, chét rin mau tring).

Buéce 3: Téng hop hop chit 1

O})/C.FZH

N~-N

1-(naphtalen-2-ylmetyl)-2-oxo-1,2-dihydropyridin-4-carbohydrazit (0,500 g, 1,705
mmol) dugc tao ra trong budc 2, 2,2-anhydrit difloaxetic (0,636 ml, 5,114 mmol) va
imidazol (0,348 g, 5,114 mmol) dugc hoa tan trong diclometan (10 ml) & 45°C, sau d6 dung
dich thu dugc dugc khudy & cting nhiét d§ trong 12 gio, tiép d6 phan tng dwoc hoan tit
bing cach ha thdp nhiét do xubng nhiét d6 phong. Nude dugc rét vao hdn hop phén tng, va

qué trinh chiét duoc thyc hién véi diclometan. Lop hitu co duge rira bing dung dich natri
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clorua bio hoa, tiép d6 duoc khir nude bang natri sunfat khan, o1 duge loc, va sau dé duge
cd dic dudi ap sudt thép. San phém ¢d dic dugc tinh ché béng-séc ky cot (SiO2, cot 12 g;
etyl axetat/hexan = 0-50%), va dugc cd dic dé thu duoc hop chit mong mubn (0,440 g,

73,1%) duéi dang chét rén mau tring.

Phd cong huodng tir hat nhan 'H (‘H NMR) [400 MHz, CDCl; (CDCls: etyl
cloroaxetat)] & 7,89 ~ 7,84 (m, 3H), 7,80 (s, 1H), 7,56 ~ 7,51 (m, 3H), 4,45 ~ 7,41 (m, 2H),
7,07 (s, 0,25H), 6,94 (s, 0,5H), 6,93 (dd, T = 7,1, 1,9 Hz, 1H), 6,81 (s, 0,25H), 5,40 (s, 2H).;
Khéi phd d6 phéan giai thdp (phun dién) [LRMS (ES)] m/z 354,3 (M* + 1).

Vi du 2: Tdng hop hop chit 2. 1-benzyl-4-(5-(diflometyl)-1.3.4-oxadiazol-2-
vDpyridin-2(1H)-on

Buéc 1: Tdng hop 2-oxo-1.2-dihydropyridin-4-carbohydrazit

(0

HN l H
2
o o

Metyl 2-oxo-1,2-dihydropyridin-4-carboxylat (1,000 g, 6,530 mmol) va hydrazin
monohydrat (6,347 ml, 130,599 mmol) dugc hoa tan trong etanol (20 ml) & 80°C, sau d6
dung dich thu dugc dugc khudy & clng nhiét do trong 12 gid, tiép 6 phan tmg duoc hoan
tat bang cach ha thip nhiét do xudng nhiét o phong. Chét rén két tta dugce loc, rdi dugce rira
béng hexan, tiép do6 duoc séy kho dé thu duoc hop chét mong muén (1,000 g, 100,0%) duéi

dang chat ran mau trang.

Budc 2: Tdéng hop 4-(5-(diflometyl)-1.3.4-oxadiazol-2-yl)pyridin-2(1H)-on

)—CFH

N~-N

2-0x0-1,2-dihydropyridin-4-carbohydrazit (1,000 g, 6,530 mmol) dugc tao ra trong
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bude 1, 2,2-anhydrit difloaxetic (2,435 ml, 19,590 mmol) va imidazol (1,334 g, 19,590
mmol) duge hoa tan trong diclometan (30 ml) & 45°C, sau d6 dung dich thu duoc duoc
khudy & ciing nhiét d6 trong 12 gid, tiép d6 phan tmg dwge hoan tit bing cach ha thip nhigt
do xuéng nhiét d§ phong. Chét rin két tia duoc loc, 1di duoc rira béng hexan, tiép dé duogc

sy kho d& thu dugc hop chit mong muén (1,100 g, 79,0%) dudi dang chét ran mau tréng.

Buéc 3: Tdéng hop hop chét2

—

v N
Br —
0 * ©/\ (j § o
/>’—'CF-2H , })./CFZH

N-N N-N

4-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2(1H)-on (0,100 g, 0,469 mmol) dugc
tao ra trong budc 2 dugc hoa tan trong N,N-dimetylformamit (5 ml) & 0°C, sau dé
hydrogenat natri (60,00%, 0,028 g, 0,704 mmol) duoc bd sung vao dung dich thu dugc, va
dugc khudy & cling nhiét do trong 30 phut. (Brommetyl)benzen (0,084 ml, 0,704 mmol)
duoc bd sung vao hdn hgp phan tmg, va tiép tuc duoc khudy & nhiét do phong trong 2 gio.
Nude duge rét vao hdn hop phan ung, va qué trinh chiét duoc thuc hién voi etyl axetat. Lop
hitu co duogc rra bﬁng dung dich natri clorua bﬁo‘hc‘)a, tiép dé duogc khir nude béng natri
sunfat khan, rdi duoc loc, va sau d6 duge co dic dudi ap suét thép. San phém cd diac dugc
tinh ché bang sic ky cot (SiO2, cot 12 g; etyl axetat/hexan = 0-50%), va duge cb ddc 8 thu
duoc hop chat mong mudn (0,080 g, 56,2%) dudi dang chét rin mau tréng.

'H NMR (400 MHz, CDCL) & 7,48 (dd, T = 7.1, 0,6 Hz, 1H), 7,40 ~ 7,30 (m, 6H),
7,06 (s, 0,25H), 6,93 (s, 0,5H), 6,84 (dd, T =7,1, 1,9 Hz, 1H), 6,80 (s, 0,25H), 5,20 (s, 2H) ;
LRMS (ES) m/z 304,3 (M* + 1).

Vi du 3: Téng hop hop chit 3, 4-(5-(diflometyl)-1.3.4-oxadiazol-2-yl)-1-(2-0x0-2-
phenylety)pyridin-2(1H)-on
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4-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2(1H)-on (0,100 g, 0,469 mmol) duoc
hoa tan trong N,N-dimetylformamit (5 ml) & 0°C, sau d6 hydrogenat natri (60,00%, 0,028 g,
0,704 mmol) dugc bd sung vao dung dich thu dugc, va duoc khudy & cling nhiét d6 trong 30
phut. 2-brom-1-phenyletan-1-on (0,140 g, 0,704 mmol) duoc bd sung vao hdn hop phan
tng, va tiép tuc dugc khudy & nhiét &9 phong trong 2 gid. Nude dugce rét vao hdn hop phan
(g, va qua trinh chiét dugc thuc hién véi etyl axetat. Lop hitu co duoc rira bing dung dich
natri clorua béo hoa, tiép d6 duogc khir nude béng natri sunfat khan, rdi dugc loc, va sau d6
duoc ¢b dic dudi ap suét thip. San phim c6 dic duge tinh ché bang sic ky cot (SiO2, cot 12
g; etyl axetat/hexan = 0-50%), va duogc cb ddc dé thu duoc hop chit mong muén (0,090 g,

57,9%) dudi dang chét rin mau tréng.

'H NMR (400 MHz, CDCL) & 8,06 (4, J=7,5 Hz, 2H), 7,69 (t, ] = 7,3 Hz, 1H), 7,56
(t, T = 7,5 Hz, 2H), 7,41 (d, T = 8,7 Hz, 1H), 7,34 (s, 1H), 7,08 (s, 0,25H), 6,97 ~ 6,95 (m,
1H), 6,95 (s, 0,5H), 6,82 (s, 0,25H), 5,46 (s, 2H).; LRMS (ES) m/z 332,4 (M* + 1).

Vi du 4: Téng hop hop chit 4. 4-(5-(diflometyl)-1.3.4-oxadiazol-2-yl)-1-
metvlpyridin-2(1H)-on

| O/>/CF2H

N-N

4-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2(1H)-on (0,100 g, 0,469 mmol) dugc
hoa tan trong N,N-dimetylformamit (5 ml) & 0°C, sau d6 hydrogenat natri (60,00%, 0,028 g,
0,704 mmol) dugc bd sung vao dung dich thu dugc; va duoc khudy & cling nhiét d§ trong 30
phtt. Totmetan (0,044 ml, 0,704 mmol) dugc bd sung vao hén hop phan tng, va tiép tuc
duoc khudy & nhiét d6 phong trong 2 gid. Nude dugc rét vao hdn hop phan tng, va qué
trinh chiét dugc thuc hién véi etyl axetat. Lop hitu co dugc rira bang dung dich natri clorua
bdo hoa, tiép d6 dugc khir nude bang natri sunfat khan, rdi duge loc, va sau d6 dugc co dic
dudi 4p suét thap. San phim c6 dic duge tinh ché bang séc ky cdt (SiO2, ¢t 12 g; etyl
axetat/hexan = 0-50%), va dugc cd dic dé thu duoc hop chit mong muén (0,070 g, 65,7%)

dudi dang dau khéng mau.
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IH NMR (400 MHz, CDCls) § 7,50 (d,J = 7,1 Hz, 1H), 7,28 (s, 1H), 7,07 (s, 0,25H),
6,94 (s, 0,5H), 6,86 (dd, J = 7,0, 1,9 Hz, 1H), 6,81 (s, 0,25H), 3,63 (s, 3H).; LRMS (ES)
m/z2283 (M +1).

Vi du 5: Tdne hop hop chit 5. 1-cinnamyl-4-(5-(diflometyl)-1,3.4-oxadiazol-2-
vDpyridin-2(1H)-on

h 'O>——_CF2H
N~-N

4-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2(1H)-on (0,100 g, 0,469 mmol) dugc
hoa tan trong N,N-dimetylformamit (5 ml) & 0°C, sau d6 hydrogenat natri (60,00%, 0,028 g,
0,704 mmol) dugc bd sung vao dung dich thu dugce, va dugce khuéy & cung nhiét do trong 30
phiit. (E)-(3-bromprop-1-en-1-yl)benzen (0,139 g, 0,704 mmol) duoc bd sung vao hén hop
phan tmg, v tiép tuc dugc khudy & nhiét d6 phong trong 2 gid. Nudc duge rét vao hdn hop
phan g, va qua trinh chiét dugc thuc hién véi etyl axetat. Lép hitu co dugce rira bang dung
dich natri clorua bdo hoa, tiép d6 duogc khir nude béng natri sunfat khan, rdi dugc loc, va sau
do6 dugc cd dac dudi ap suét thép. San phém ¢d dic duoc tinh ché béng séc ky ¢t (SiO2, cot
12 g; etyl axetat/hexan = 0-50%), va dugc b dic dé thu duoc hop chét mong mudn (0,100

g, 64,7%) dudi dang chét rén mau tring.

'H NMR (400 MHz, CDCl) 8 7,55 (d, = 7,1 Hz, 1H), 7,41 ~ 7,39 (m, 2H), 7,35 ~
7.26 (m, 4H), 7,07 (s, 0,25H), 6,94 (s, 0,5H), 6,89 (dd, J = 7,1, 1,9 Hz, 1H), 6,81 (s, 0,25H),
6,67 (d, J= 15,8 Hz, 1H), 4,79 (dd, T = 6.6, 1,0 Hz, 2H).; LRMS (ES) m/z 330,4 (M" + 1).

Vi du 6: Tdéng hop hop chit 6, 1-(2-(1H-pyrazol-1-yletyl)-4-(5-(diflometyl)-1,3.4-

oxadiazol-2-y)pyridin-2(1H)-on

O,}—CF-ZH

N~N

4-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2(1H)-on (0,100 g, 0,469 mmol) dugc
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hoa tan trong N,N-dimetylformamit (5 ml) & 0°C, sau d6 hydrogenat natri (60,00%, 0,028 g,
0,704 mmol) duoc bd sung vao dung dich thu duge, va duge khudy & cung nhiét do trong 30
phut. 1-(2-brometyl)-1H-pyrazol (0,123 g, 0,704 mmol) dugc bd sung vao hdn hop phan
ting, va tiép tuc dugc khudy & nhiét do phong trong 2 giv. Nude duge rét vao hdn hop phin
ung, va qua trinh chiét dugc thuc hién véi etyl axetat. Lép hitu co duoc rira béng dung dich
natri clorua bdo hoa, tiép d6 duoc khir nuée béng natri sunfat khan, rdi duoc loc, va sau d6
duoc ¢ dac dudi ap suét thép. San phém 6 dic duge tinh ché bing séc ky cot (SiOz, cot 12
g; etyl axetat/hexan = 0-50%), va dugc cd ddc dé thu duoc hop chét mong mudn (0,070 g,

48,6%) dudi dang chét rén mau tréng.

'H NMR (400 MHz, CDCL) & 7,60 (dd, J = 1,9, 0,6 Hz, 1H), 7,28 (dd, J= 1,9, 0,6
Hz, 1H), 7,17 (dd, T=2.3, 0,6 Hz, 1H), 7,08 (s, 0,25H), 6,92 (s, 0,5H), 6,80 (s, 0,25H), 6,62
dd, J=7,1, 1,9 Hz, 1H), 6,18 (dd, J = 2,2, 2,0 Hz, 1H), 4,58 ~ 4,54 (m, 2H), 4,51 ~ 4,47
(m, 2H).; LRMS (ES) m/z 366,1 (M* + 1).

Vi du 7: Tdéne hop hop chét 7. 4-(5-(diflometyl)-1.3.4-oxadiazol-2-yl)-1-(2-
(naphtalen-2-yl)-2-oxoetyl)pyridin-2(1H)-on

‘ 0>’CF2H

N"N

4-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2(1H)-on (0,100 g, 0,469 mmol) duoc
hoa tan trong N,N-dimetylformamit (5 ml) & 0°C, sau d6 hydrogenat natri (60,00%, 0,028 g,
0,704 mmol) dugc bd sung vao dung dich thu dugc, va duge khudy & cuing nhiét do trong 30
phit. 2-brom-1-(naphtalen-2-yl)etan-1-on (0,175 g, 0,704 mmol) duoc bd sung vao hdn hgp
phan tmg, va tiép tuc dugc khudy & nhiét d§ phong trong 2 gid. Nude duoc rét vao hén hop
phan Ung, va qua trinh chiét duoc thuc hién véi etyi axetat. Lop hitu co dugc rira bang dung
dich natri clorua bdo hoa, tiép d6 duoc khir nude béng natri sunfat khan, rdi dugc loc, va sau
do6 duoc ¢o dic dudi ap sut thap. San phém ¢d dic duoc tinh ché bang séc ky cot (Si02, cot
12 g; etyl axetat/hexan = 0-50%), va dugc cb ddc dé thu dugc hop chit mong mudn (0,080

g, 44,7%) dudi dang chét rin mau tréng.
IH NMR (400 MHz, CDCl3) § 8,61 (s, 1H), 8,05 - 6,61 (m, 6H), 7,48 (dd, J =7.1,
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0,6 Hz, 1H), 7,34 (dd, T = 1,9, 0,5 Hz, 1H), 7,08 (s, 0,25H), 6,79 ~ 6,95 (m, 1H), 6,95 (s,
0,5H), 6,82 (s, 0,25H), 5,60 (s, 2H).; LRMS (ES) m/z 382,4 (M* + 1).

Vi du 8 Tdng hop hop chit 8, 4-(5-(diflometyl)-1.3.4-oxadiazol-2-y1)-1-(3.5-

dimetoxyphenetyDpvyridin-2(1H)-on

~o

+ —
o
JCRH NSNS,

N-N

0/>——CF2H

N~y

4-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2(1H)-on (0,100 g, 0,469 mmol) dugc
hoa tan trong N,N-dimetylformamit (5 ml) & 0°C, sau d6 hydrogenat natri (60,00%, 0,028 g,
0,704 mmol) duoc bd sung vao dung dich thu duge, va dugce khuéy & cung nhi¢t d6 trong 30
phut. 1-(2-brometyl)-3,5-dimetoxybenzen (0,173 g, 0,704 mmol) duoc bd sung vao hdn hop
phén tng, va tiép tuc duoc khudy & nhiét d6 phong trong 2 gid. Nudce duge rét vao hén hop
phan ng, va qua trinh chiét duoc thuc hién véi etyl axetat. Ldp hitu co dugc rira bing dung
dich natri clorua bdo hoa, tiép d6 duoc khir nude bing natri sunfat khan, roi duoc loc, va sau
d6 duge cb dic dudi ap sudt thdp. San phdm c6 dic dugc tinh ché bang sic ky cot (SiO2, cot
12 g; etyl axetat/hexan = 0-50%), va duoc cd dic dé thu duoc hop chit mong mudn (0,050

g, 28,2%) duéi dang chit rdn mau trang.

'H NMR (400 MHz, CDCls) & 7,42 (d, ] = 7,1 Hz, 1H), 7,34 (d, J = 1,8 Hz, 1H),
7,17 (d, J = 2,2 Hz, 2H), 7,08 (s, 0,25H), 6,95 (dd, J = 7,1, 1,9 Hz, 1H), 6,95 (s, 0,5H), 6,82
(s, 0,25H), 6,74 (t, T = 2,2 Hz, 1H), 5,54 (s, 2H), 3,37 (s, 6H).; LRMS (ES) m/z 392,3 (M" +
1).

Vi du 9: Téne hop hop chat 9, 1-(2-(1,3-dioxan-2-yletyl)-4-(5-(diflometyl)-1.3.4-

oxadiazol-2-y])pyridin-2(1H)-on

f'e) (\0
| )—CFzH | )—CFH
NN N-N
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4-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2(1H)-on (0,100 g, 0,469 mmol) duoc
hoa tan trong N,N-dimetylformamit (5 ml) & 0°C, sau d6 hydrogenat natri (60,00%, 0,028 g,
0,704 mmol) dugc bd sung vao dung dich thu dugc, va dugc khqu 6 cung nhiét do trong 30
phut. 2-(2-brometyl)-1,3-dioxan (0,137 g, 0,704 mmol) dugc bb sung vao hdn hgp phan
ung, va tiép tuc dugc khqu & nhiét d6 phong trong 2 gid. Nudce dugce rét vao hén hop phan
{ing, va qu4 trinh chiét dwoc thuc hién véi etyl axetat. Lop hitu co dugc rira bang dung dich
natri clorua bdo hoa, tiép dé duogc khir nude béng natri sunfat khan, roi duoc loc, va sau d6
duoc c6 dac dudi ap suét thép. San phém b dic duoc tinh ché bing séc ky ¢t (SiO2, cot 12
g; etyl axetat/hexan = 0-50%), va duogc cb ddc dé thu dugc hop chit mong mudn (0,080 g,
52,1%) duéi dang dau khong mau.

IH NMR (400 MHz, CDCl) § 7,51 (d, T = 7,1 Hz, 1H), 7,22 (d, J = 1,8 Hz, 1H),
7,05 (s, 0,25H), 6,93 (s, 0,5H), 6,82 ~ 6,79 (m, 1H), 6,80 (s, 0,25H), 5,31 (s, 2H), 4,41 (1, ]
= 108,0 Hz, 1H), 4,12 ~ 4,06 (m, 4H), 3,75 ~ 3,69 (m, 2H), 2,10 ~ 1,99 (m, 2H).; LRMS
(ES) m/z 328,4 (M* + 1).

Vi du 10: Tdng hop hop chit 10, 1-(2.5-diflobenzyl)-4-(5-(diflometyl)-1,3.4-
oxadiazol-2-yDpyridin-2(1H)-on

+

, O"/>—'CF2H 0>’CF2H
N-N F N~N
4-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2(1H)-on (0,100 g, 0,469 mmol) dugc
hoa tan trong N,N-dimetylformamit (5 ml) & 0°C, sau d6 hydrogenat natri (60,00%, 0,028 g,
0,704 mmol) duge bd sung vao dung dich thu duge, va duge khudy ¢ ciing nhiét do trong 30
phut. 2-(brommetyl)-1,4-diflobenzen (0,146 g, 0,704 mmol) dugc bd sung vao hdn hop
phan tmg, va tiép tuc dugc khudy & nhiét d6 phong trong 2 gid. Nudc duge rét vao hén hop
phan Gmg, va qué trinh chiét duoc thuc hién véi etyl axetat. Lép hitu co duge rira bang dung
dich natri clorua bdo hoa, tiép d6 duogc khir nude bﬁng natri sunfat khan, rdi duoc loc, va sau
d6 duoc b dic dudi 4p suét thép. San phim co dic duge tinh ché bang séc ky cot (SiO2, cot
12 g; etyl axetat/hexan = 0-50%), va duoc ¢d dic dé thu duoc hop chit mong mubn (0,080

g, 50,3%) dudi dang chét rin mau tring,
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'H NMR (400 MHz, CDCls) § 7,61 ~ 7,59 (m, 1H), 7,27 (dd, J = 1,9, 0,6 Hz, 1H),
722 ~ 7,18 (m, 1H), 7,10 ~ 6,98 (m, 2F), 7,07 (s, 0,25H), 6,93 (s, 0,5H), 6,88 (dd, T = 7.2,
2,0 Hz, 1H), 6,81 (s, 0,25H), 5,17 (s, 2H).; LRMS (ES) m/z 340,3 (M* + 1).

Vi du 11: Téng hop hop chit 11, 1-(2-(dietylamino)etyl)-4-(5-(diflometyl)-1,3.4-

oxadiazol-2-ypyridin-2(1H)-on

Ny Nf;})—.—CFZH

4-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2(1H)-on (0,100 g, 0,469 mmol) dugc
hoa tan trong N,N-dimetylformamit (5 ml) & 0°C, sau d6 hydrogenat natri (60,00%, 0,028 g,
0,704 mmol) dugc bd sung vao dung dich thu dugce, va dugc khuéy & cung nhiét d9 trong 30
phiit. 2-brom-N,N-dietyletan-1-amin hydrobromua (0,184 g, 0,704 mmol) duoc bd sung vao
hén hop phan tmg, va tiép tuc dugc khudy & nhiét d6 phong trong 2 gid. Nudc dugc rét vao
hén hop phan mg, va qué trinh chiét duoc thuc hién véi etyl axetat. Lép hitu co dugce rira
bing dung dich natri clorua bdo hoa, tiép d6 dugc khir nude bang natri sunfat khan, roi duge
loc, va sau d6 dugc c6 dic dudi ap sudt thap. San phém ¢d dic duge tinh ché béng séc ky
cdt (SiO2, cdt 12 g; etyl axetat/hexan = 0-50%), va duge cb diac dé thu dugc hop chét mong
mudn (0,110 g, 75,1%) dudi dang chét rin mau tring.

IH NMR (400 MHz, CDCls) & 7,53 (d, T = 7,0 Hz, 1H), 7,24 (d, J = 1,8 Hz, 1H),
7,06 (s, 0,25H), 6,93 (s, 0,5H), 6,82 ~ 6,80 (m, 1H), 6,80 (s, 0,25H), 4,01 (t, ] = 5,9 Hz,
2H), 2,78 ~ 2,74 (m, 2H), 2,56 ~ 2,50 (m, 4H), 0,96 ~ 0,90 (m, 6H).; LRMS (ES) m/z 313,4
(M* +1).

Vi du 12: Tdng hop hop chit 12, 1-(2-clobenzyl)-4-(5-(diflometyl)-1,3.4-oxadiazol-
2-vD)pyridin-2(1H)-on

cl
cl Ny
+ . i —_—
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N-N N-N
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4-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2(1H)-on (0,100 g, 0,469 mmol) dugc
hoa tan trong N,N-dimetylformamit (5 ml) & 0°C, sau d6 hydrogenat natri (60,00%, 0,028 g,
0,704 mmol) duoc bd sung vao dung dich thu dugc, va duge khudy & cting nhiét do trong 30
phut. 1-(brommetyl)-2-clobenzen (0,145 g, 0,704 mmol) duoc bd sung vao hdn hop phan
ting, va tiép tuc dugc khudy & nhiét do phong trong 2 gid. Nude duge rdt vao hdn hop phan
Umg, v qué trinh chiét duoc thuc hién véi etyl axetat. Lop hitu co dugc rira bang dung dich
natri clorua bdo hoa, tiép d6 dugc khir nude béng natri sunfat khan, rdi dugc loc, va sau dé
duoc ¢b dic dudi 4p sudt thép. San phdm cd dic dugc tinh ché bang sic ky cot (SiO2, cot 12
g; etyl axetat/hexan = 0-50%), va duogc c6 dac dé thu duoc h(,)’p_ chit mong muén (0,110 g,

69,4%) dudi dang chit rin mau tring.

'H NMR (400 MHz, CDCl) § 7,53 (d, T = 7,2 Hz, 1H), 7,43 ~ 7,40 (m, 1H), 7,34 ~
7,30 (m, 1H), 7,29 ~ 7,24 (m, 3H), 7,06 (s, 0,25H), 6,93 (s, 0,5H), 6,84 (dd, J= 7.2, 2,0 Hz,
1H), 6,80 (s, 0,25H), 5,29 (s, 2H).; LRMS (ES) m/z 338,3 (M* + 1).

Vi du 13: Téng hop hop chit 13, 4-(5-(diflometyl)-1,3.4-oxadiazol-2-yl)-1-(2.4,5-
triflobenzyl)pyridin-2(1H)-on

F
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4-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2(1H)-on (0,100 g, 0,469 mmol) dugc
hoa tan trong N,N-dimetylformamit (5 ml) & 0°C, sau d6 hydrogenat natri (60,00%, 0,028 g,
0,704 mmol) dugc bd sung vao dung dich thu dugc, va duge khuéy & cung nhiét do trong 30
phit. 1-(brommetyl)-2,4,5-triflobenzen (0,158 g, 0,704 mmol) dugc bd sung vao hdn hop
phén tng, va tiép tuc duge khudy & nhiét 6 phong trong 2 gid. Nudc dugce rét vao hdn hop
phan Gmg, va quaé trinh chiét duoc thuc hién véi etyl axetat. Lép hitu co duge ria bang dung
dich natri clorua bdo hoa, tiép d6 duogc khir nuéce béng natri sunfat khan, rdi duoc loc, va sau
do6 duoc ¢ dac dudi ap suét thép. San phém cd dac duogc tinh ché béng séc ky cot (SiO2, cot
12 g; etyl axetat/hexan = 0-50%), va duoc c6 dic dé thu duoc hop chit mong mudn (0,130

g, 77,6%) dudi dang chit rin mau tring.

IH NMR (400 MHz, CDCls) § 7,60 (d, J = 7,1 Hz, 1H), 7,48 ~ 7,42 (m, 1H), 7,29 ~
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7,28 (m, 1H), 7,06 (s, 0,25H), 7,03 ~ 6,96 (m, 1H), 6,93 (s, 0,5H), 6,90 (dd, ] =7,2, 1,9 Hz,
1H), 6,81 (s, 0,25H), 5,14 (s, 2H).; LRMS (ES) m/z 358,3 (M* + 1).

Vi du 14: Téng hop hop chit 14, 4-(5-(diflometyl)-1.3.4-oxadiazol-2-yl)-1-(3-
flobenzy)pyridin-2(1H)-on
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4-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2(1H)-on (0,100 g, 0,469 mmol) dugc
hoa tan trong N,N-dimetylformamit (5 ml) & 0°C, sau d6 hydrogenat natri (60,00%, 0,028 g,
0,704 mmol) dugc bd sung vao dung dich thu dugc, va dugce khuéy & cung nhi¢t do trong 30
phut. 1-(brommetyl)-3-flobenzen (0,133 g, 0,704 mmol) duoc bd sung vao hdn hop phén
lmg, va tiép tuc dugc khudy & nhiét d§ phong trong 2 gid. Nude duoc rét vao hén hgp phan
ung, va qua trinh chiét duge thuc hién véi etyl axetat. L6p hitu co duoc rira bing dung dich
natri clorua bdo hoa, tiép d6 duoc kinr nude b%mg natri sunfat khan, rdi duogc loc, va sau dé
dugc ¢6 dac dudi ap suét thép. San phém ¢d dac dugc tinh ché br?mg sdc ky cot (SiO2, cot 12
g; etyl axetat/hexan = 0-50%), va dugc cb dac @& thu duoc hop chit mong mubn (0,100 g,

66,3%) dudi dang chat rin mau trang.

IH NMR (400 MHz, CDCL) 8 7,48 (dd, J = 7,1, 0,7 Hz, 1H), 7,38 ~ 7,32 (m, 2H),
7.13 ~ 7,11 (m, 1H), 7,07 (s, 0,25H), 7,06 ~ 7,03 (m, 2H), 6,94 (s, 0,5H), 6,90 (dd, T =13 4,
11,4 Hz, 1H), 6,81 (s, 0,25H), 5,19 (s, 2H).; LRMS (ES) m/z 322,3 (M* + 1).

Vi du 15: Téng hop hop chét 15, benzyl 2-(4-(5-(diflometyl)-1,3.4-oxadiazol-2-yl)-2-

oxopyridin-1(2H)-yl)axetat
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4-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2(1H)-on (0,100 g, 0,469 mmol) dugc
hoa tan trong N,N-dimetylformamit (5 ml) & 0°C, sau d6 hydrogenat natri (60,00%, 0,028 g,
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0,704 mmol) dugc bd sung vao dung dich thu duoc, va duoc khué‘iy & cung nhi¢t d6 trong 30
phut. Benzyl 2-bromaxetat (0,161 g, 0,704 mmol) dugc bd sung vao hdn hop phan ting, va
tiép tuc dugc khudy & nhiét do phong trong 2 gid. Nude dugce rét vao hdn hop phan tmg, va
qua trinh chiét duoc thuc hién véi etyl axetat. Lép hitu co duge ria béng dung dich natri
clorua bdo hoa, tiép d6 duogc khir nudc béng natri sunfat khan, rdi dugc loc, va sau dé dugc
b dic dudi 4p suét thap. San phim c6 dic dugce tinh ché bing sic ky cot (SiOs, cot 12 g;
etyl axetat/hexan = 0-50%), va dugc cd dic @& thu dwoc hop chit mong mudn (0,100 g,

59,0%) dudi dang chét rdn mau tring.

'H NMR (400 MHz, CDCL) § 7,42 (d, T = 7,1 Hz, 1H), 7,47 ~ 7,31 (m, 5H), 7,30 (d,
J = 2,9 Hz, 1H), 7,07 (s, 0,25H), 6,94 (s, 0,5H), 6,92 (dd, J = 9,2, 7,3 Hz, 1H), 6,81 (s,
0,25H), 5,25 (s, 2H), 4,76 (s, 2H).; LRMS (ES) m/z 362,3 (M* + 1).

Vi du 16: Tdéng hop hop chit 16, 2-(4-(5-(diflometyl)-1.3.4-oxadiazol-2-yl)-2-

oxopyridin-1(2H)-yDetyl benzoat

o))zc_FzH
N-N
4-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2(1H)-on (0,100 g, 0,469 mmol) duoc
hoa tan trong N,N-dimetylformamit (5 ml) & 0°C, sau d6 hydrogenat natri (60,00%, 0,028 g,
0,704 mmol) dugc bd sung vao dung dich thu duoc, va dugc khqu & cung nhi¢t d§ trong 30
phut. 2-brometyl benzoat (0,161 g, 0,704 mmol) duoc bd sung vao hdn hop phan ung, va
tiép tuc duoc khudy & nhiét ¢ phong trong 2 gid. Nude dugc rét vao hdn hop phan tmg, va
qué trinh chiét dwoc thuc hién véi etyl axetat. Lop hitu co dugc rira bing dung dich natri
clorua bdo hoa, tiép d6 duoc khir nude béng natri sunfat khan, roi duoc loc, va sau d6 dugc
c6 diic dudi 4p sudt thap. San phim c6 dic dugce tinh ché bang sic ky cot (SiO2, ¢ot 12 g;
etyl axetat/hexan = 0-50%), va dugc c6 dic dé thu dugc hop chit mong mudn (0,100 g,

59,0%) dudi dang chét rin mau trang.

'H NMR (400 MHz, CDCl;) & 8,37 (dd, J = 5,3, 0,7 Hz, 1H), 8,09 ~ 8,05 (m, 2H),
7,60 ~ 7,56 (m, 2H), 7,48 ~ 7,43 (m, 3H), 7,07 (s, 0,25H), 6,94 (s, 0,5H), 6,82 (s, 0,25H),
4,78 ~ 4,68 (m, 4H).; LRMS (ES) m/z 362,3 (M* + 1).
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Vi du 17: Tdéneg hop hop chit 17, 4-(5-(diflometyl)-1.3.4-oxadiazol-2-yl)-1-(2-
flobenzyDpyridin-2(1H)-on
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4-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2(1H)-on (0,100 g, 0,469 mmol) duoc
hoa tan trong N,N-dimetylformamit (5 ml) & 0°C, sau d6 hydrogenat natri (60,00%, 0,028 g,
0,704 mmol) dugc bd sung vio dung dich thu dugc, va dugc khudy & cting nhiét d6 trong 30
phut. 1-(brommetyl)-2-flobenzen (0,133 g, 0,704 mmol) dugc bd sung vao hdn hgp phan
g, va tiép tuc duge khudy & nhiét d6 phong trong 2 gid. Nude duge rét vao hdn hop phan
{mg, va qué trinh chiét dugc thyc hién véi etyl axetat. L6p hitu co dugc ria bang dung dich
natri clorua bdo hoa, tiép d6 duoc khir nude béng natri sunfat khan, rdi dugc loc, va sau dé
duogc c6 dac dudi ap suét thép. San phém b dic duge tinh ché béng séc ky cdt (SiO2, cot 12
g; etyl axetat/hexan = 0-50%), va dugc cod dac dé thu duogc hop chit mong muén (0,100 g,

66,3%) dué6i dang chét rin mau tring.

IH NMR (400 MHz, CDCL) § 7,61 ~ 7,59 (m, 1H), 7,51 (td, J = 7,6, 1,7 Hz, 1H),
7,37 ~ 7,34 (m, 1H), 7,28 ~ 7,27 (m, 1H), 7,18 ~ 7,08 (m, 2H), 7,06 (s,0,25H), 6,93 (s,
0,5H), 6,86 (dd, T= 7,1, 2,0 Hz, 1H), 6,80 (s, 0,25H), 5,18 (s, 2H).; LRMS (ES) m/z 322,3
M*+1).

Vi du 18: Tbng hop hop chit 18, 1-(2-(3.4-diclophenyl)-2-oxoetyl)-4-(5-
(diflometyl)-1.3.4-oxadiazol-2-yl)pyridin-2(1H)-on
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4-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2(1H)-on (0,100 g, 0,469 mmol) dugc
hoa tan trong N,N-dimetylformamit (10 ml) & 0°C, sau d6 hydrogenat natri (60,00%, 0,028
g, 0,704 mmol) duoc bd sung vao dung dich thu duoc, va duge khqu & cung nhiét do trong
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30 phut. 2-brom-1-(3,4-diclophenyl)etan-1-on (0,189 g, 0,704 mmol) dugc bd sung vao hdn
hop phén tmg, va tiép tuc duoc khudy & nhiét d6 phong trong 3 gid. Nudc duge rét vao hon
hop phén Ung, va qué trinh chiét dugc thuc hién véi etyl axetat. Lop hitu co dugc rira bing
dung dich natri clorua béo hoa, tiép d6 dugc khir nuéce bang natri sunfat khan, roi duoce loc,
va sau d6 duoc cd dic dudi 4p suét thip. San phim cb dic duoc tinh ché bing sic ky cot
(SiO, cOt 12 g; etyl axetat/hexan = 0-50%), va duoc cb ddc @ thu dwoc hop chit mong
mudn (0,080 g, 42,6%) duéi dang chét rin mau tring.

'H NMR (400 MHz, CDCls) § 8,13 ~ 8,12 (m, 1H), 7,90 ~ 7,86 (m, 1H), 7,65 ~ 7,61
(m, 1H), 7,45 ~ 7,41 (m, 1H), 7,33 (d, ] = 1,6 Hz, 1H), 7,08 (s, 1H), 6,98 (dd, T =7,1, 1.9
Hz, 1H), 6,96 (s, 1H), 6,83 (s, 1H), 5,32 (s, 2H).; LRMS (ES) m/z 400,3 (M* + 1).

Vi du 19: Tdng hop hop chét 19, 1-(2-(4-clophenyl)-2-oxoetyl)-4-(5-(diflometyl)-
1.3.4-oxadiazol-2-yl)pyridin-2(1H)-on
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4-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2(1H)-on (0,100 g, 0,469 mmol) duoc
hoa tan trong N,N-dimetylformamit (10 ml) & 0°C, sau d6 hydrogenat natri (60,00%, 0,028
g, 0,704 mmol) dugc bd sung vao dung dich thu dugc, va duge khuéy & cung nhiét do trong
30 phut. 2-brom-1-(4-clophenyl)etan-1-on (0,164 g, 0,704 mmol) duoc bd sung vao hdn hop
phén tmg, va tiép tuc dugce khudy & nhiét 6 phong trong 3 gid. Nuée duoc rét vao hdn hop
phén Gng, va qua trinh chiét dugc thuc hién véi etyl axetat. Lop hitu co dugc rira bang dung
dich natri clorua bdo hoa, tiép d6 duge khir nude bang natri sunfat khan, rdi duoc loc, va sau
do6 duge c6 dac dudi ép sut thép. San phém ¢d dac dugc tinh ché béng sic ky cot (SiO2, cot
12 g; etyl axetat/hexan = 0-50%), va dugc co dac dé thu duoc hop chit mong mubn (0,100

g, 58,3%) dudi dang chat rin mau tring.

'H NMR (400 MHz, CDCls) 8 8,02 ~ 7,97 (m, 2H), 7,54 ~ 7,51 (m, 2H), 7,43 (d, ] =
7.1 Hz, 1H), 7,33 (d, J = 1,8 Hz, 1H), 7,08 (s, 0,25H), 6,97 (dd, J =7,1, 1,8 Hz, 1H), 6,95 (s,
0,5H), 6,82 (s, 0,25H), 5,40 (s, 2H).; LRMS (ES) m/z 366,3 (M* + 1).
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Vi du 20: Téng hop hop chét 20, 4-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-1-(2-(2.4-

dimetoxyphenyl)-2-oxoetyl)pyridin-2(1H)-on
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4-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2(1H)-on (0,100 g, 0,469 mmol) dugc
hoa tan trong N,N-dimetylformamit (10 ml) & 0°C, sau d6 hydrogenat natri (60,00%, 0,028
g, 0,704 mmol) duogc bd sung vao dung dich thu dugc, va duge khudy & cting nhiét d6 trong
30 phut. 2-brom-1-(2,4-dimetoxyphenyl)etan-1-on (0,182 g, 0,704 mmol) dugc b6 sung vao
hdn hop phan tng, va tiép tuc dwoc khudy & nhiét do phong trong 3 giv. Nude duge rét vao
hdn hop phan mg, va qua trinh chiét dugc thuc hién véi etyl axetat. Lép hitu co duoc rira
béng dung dich natri clorua bdo hoa, tiép d6 dugce khir nudce béng natri sunfat khan, r6i duoc
loc, va sau d6 dugc cb dic dudi ap suét thép. San phém cd dic duogc tinh ché béng sdc ky
cot (Si02, cot 12 g; etyl axetat/hexan = 0-50%), va dugc cb dic dé thu duoc hop chit mong

mudn (0,110 g, 59,9%) dudi dang chét rin mau tring.

' NMR (400 MHz, CDCL) § 8,00 (d, J = 8,8 Hz, 1H), 7,39 (dd, J = 7,1, 0,7 Hz,
1H), 7,32 (dd, J = 1,9, 0,6 Hz, 1H), 7,07 (s, 0,25H), 6,94 (s, 0,5H). 6,91 (dd, J = 7,1, 1.9 Hz,
1H), 6,81 (s, 0,25H), 6,60 (dd, T = 8,9, 2,3 Hz, 1H), 6,52 (d, T = 2,3 Hz, 1H), 5,35 (s, 2H),
3,99 (s, 3H), 3,89 (s, 3H).; LRMS (ES) m/z 392,4 (M* + 1).

Vi du 21: Téne hop hop chit 21, 4-(5-(diflometyl)-1.3.4-oxadiazol-2-y1)-1-((2.3-
dihydrobenzo[b][1.4]dioxin-6-yl)metyl)pyridin-2( 1H)-on
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4-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2(1H)-on (0,100 g, 0,469 mmol) dugc
hoa tan trong N,N-dimetylformamit (10 ml) & 0°C, sau d6 hydrogenat natri (60,00%, 0,028
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g, 0,704 mmol) dugc bd sung vao dung dich thu duoc, va dugc khuéy & cung nhiét do trong
30 phut. 6-(brommetyl)-2,3-dihydrobenzo[b][1,4]dioxin (0,181 g, 0,704 mmol) dugc bd
sung vao hdn hop phén tmg, va tiép tuc duoc khudy & nhiét do phong trong 3 gio. Nudce
duogc rét vao hdn hop phan tng, va qua trinh chiét dugc thuc hién véi etyl axetat. L6p hitu
co dugc rira bing dung dich natri clorua bdo hoa, tiép d6 dugc khir nude bing natri sunfat
khan, rdi dugc loc, va sau d6 duge cd dic dudi ap sut thép. San phém ¢d didc dugc tinh ché
bing séc ky cot (SiO2, cot 12 g; etyl axetat/hexan = 0-50%), va dugc cd dic dé thu duge
hop chét mong mudn (0,090 g, 49,3%) dudi dang chit rin mau tréng.

IH NMR (400 MHz, CDCL) § 7,51 (dd, T =7,9, 1,6 Hz, 1H), 7,41 (d, T = 7,1 Hz,
1H), 7,30 (d, J = 1,8 Hz, 1H), 7,11 (dd, T = 8,0, 1,7 Hz, 1H), 7,07 (s, 0,25H), 6,95 (d, T =3,0
Hz, 1H), 6,93 (s, 0,5H), 6,91 ~ 6,88 (m, 1H), 6,81 (s, 0,25H), 5,36 (s, 2H), 4,47 ~ 4,43 (m,
2H), 4,14 ~ 4,10 (m, 2H).; LRMS (ES) m/z 390,3 (M* + 1).

Vi du 22: Téng hop hop chét 22. 4-(5-(diflometyl)-1.3.4-oxadiazol-2-y1)-1-(2-(3-

metoxyphenyl)-2-oxoetyl)pyridin-2(1H)-on
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4-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2(1H)-on (0,100 g, 0,469 mmol) dugc
hoa tan trong N,N-dimetylformamit (10 ml) & 0°C, sau d6 hydrogenat natri (60,00%, 0,028

g, 0,704 mmol) dugc bd sung vao dung dich thu dugc, va duoc khqu & cung nhiét do trong
30 phut. 2-brom-1-(3-metoxyphenyl)etan-1-on (0,161 g, 0,704 mmol) dugc bd sung vao hdn
hop phéan tng, va tiép tuc duoc khudy & nhiét do phong trong 3 gio. Nudce duge rét vao hdn
hop phéan tmg, va qua trinh chiét duoc thuc hién véi etyl axetat. Lép hitu co duoc rira bang
dung dich natri clorua béo hoa, tiép d6 dugc khit nude béang natri sunfat khan, roi duoc loc,
vi sau d6 duge co dic dudi ap suat thip. San phim c6 dic dugc tinh ché bing sic ky cot
(Si0y, cot 12 g; etyl axetat/hexan = 0-50%), va dugc co dic dé thu duoc hop chit mong
mudn (0,100 g, 59,0%) dudi dang chit rin mau tring.

IH NMR (400 MHz, CDCls) § 7,62 (d, T = 7,6 Hz, 1H), 7,54 (t, J = 1,8 Hz, 1H), 7,45
(t,J=7,9 Hz, 1H), 743 (d, ] = 7,1 Hz, 1H), 7,31 (d, J = 1,6 Hz, 1H), 7,20 (dd, J = 8.3, 2,6
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Hz, 1H), 7,08 (s, 0,25H), 6,95 (s, 0,5H), 6,93 (dd, J=7,1, 1,8 Hz, 1H), 6,82 (s, 0,25H), 5,43
(s, 2H), 3,87 (s, 3H).; LRMS (ES) m/z 362,4 (M* + 1).

Vi du 23: Téng hop hop chit 23, 1-(2-(4-clo-2-flo-5-metylphenyl)-2-oxoetyl)-4-(5-
(diflometyl)-1.3.4-oxadiazol-2-yl)pyridin-2(1H)-on

(0] cl
L 0
— _

+
0
)—CF2H Br F O
N~N F O

0>——-»CF2H
N-N

4-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2(1H)-on (0,100 g, 0,469 mmol) duoc
hoa tan trong N,N-dimetylformamit (10 ml) & 0°C, sau d6 hydrogenat natri (60,00%, 0,028
g, 0,704 mmol) duoc bd sung vao dung dich thu dugc, va duoc khudy & cting nhiét d6 trong
30 phut. 2-brom-1-(4-clo-2-flo-5-metylphenyl)etan-1-on (0,187 g, 0,704 mmol) duge bd
sung vao hdn hop phan Umg, va tiép tuc dugc khudy & nhiét 6 phong trong 3 gio. Nudc
duoc rét vao hdn hop phén tmg, va qué trinh chiét dugc thuc hién véi etyl axetat. Lép hitu
co duogc rira béng dung dich natri clorua bdo hoa, tiép d6 duoc khir nuéce bé‘mg natri sunfat
khan, rdi dugc loc, va sau d6 duge cd dic dudi ap sut thép. San phém ¢0 dac dugc tinh ché
bing sic ky cot (SiOz, cot 12 g; etyl axetat/hexan = 0-50%), va duoc cb dic dé thu duoc
hop chét mong mudn (0,110 g, 58,9%) dudi dang chit rin mau tring.

IH NMR (400 MHz, CDCL;) & 7,85 (d, J = 7,6 Hz, 1H), 7,42 (dd, T = 7.1, 0,5 Hz,
1H), 7,32 ~ 7,26 (m, 2H), 7,08 (s, 0,25H), 6,95 (s, 0,5H), 6,94 (dd, T = 6,8, 1,6 Hz, 1H),
6.82 (s, 0,25H), 5,31 (s, 2H), 2,39 (s, 3H). ; LRMS (ES) m/z 398,3 (M* + 1).

Vi du 24: Téng hop hop chit 24, 4-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-1-(2-(2.5-

dimetoxyphenyl)-2-oxoetyl)pyridin-2(1H)-on
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4-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2(1H)-on (0,100 g, 0,469 mmol) dugc
hoa tan trong N,N-dimetylformamit (10 ml) & 0°C, sau d6 hydrogenat natri (60,00%, 0,028
g, 0,704 mmol) duoc bd sung vao dung dich thu dugc, va duoc khuéy & cung nhiét do trong
30 phut. 2-brom-1-(2,5-dimetoxyphenyl)etan-1-on (0,182 g, 0,704 mmol) duoc bb sung vao
hdn hop phén tng, va tiép tuc duoc khudy & nhiét d§ phong trong 3 gid. Nude duge rét vao
hén hop phan tng, va qua trinh chiét dugc thuc hién véi etyl axetat. Lép hitu co duoc rira
bﬁng dung dich natri clorua bdo hoa, tiép d6 duoc khir nude béng natri sunfat khan, rdi duoc
loc, va sau d6 dugc ¢b dic dusi 4p sudt thip. San phdm c6 dic dugc tinh ché bing séc ky
cot (SiO2, cot 12 g; etyl axetat/hexan = 0-50%), va dugc cd déc dé thu duoc hop chit mong

mubn (0,130 g, 70,8%) dudi dang chit rin mau tréng.

IH NMR (400 MHz, CDCL) § 7,46 (d, J = 3,2 Hz, 1H), 7,42 (d, J = 7,1 Hz, 1H),
730 (d, 7= 1,8 Hz, 1H), 7,14 (dd, T=9,1, 3,3 Hz, 1H), 7,07 (s, 0,25H), 6,96 (d, T = 11,2 Hz,
1H), 6,94 (s, 0,5H), 6,91 (dd, T = 7,0, 1,9 Hz, 1H), 6,82 (s, 0,25H), 5,38 (s, 2H), 3,97 s,
3H), 3,80 (s, 3H). ; LRMS (ES) m/z 392,3 (M* + 1).

Vi du 25: Tdng hop hop chit 25, 4-(5-(diflometyl)-1,3.4-oxadiazol-2-y1)-1-(2-(4-

nitrophenyl)-2-oxoetyl)pyridin-2(1H)-on
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4-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2(1H)-on (0,100 g, 0,469 mmol) dugc
hoa tan trong N,N-dimetylformamit (10 ml) & 0°C, sau d6 hydrogenat natri (60,00%, 0,028
g, 0,704 mmol) dugc bd sung vao dung dich thu duogc, va dugc khqu & cung nhiét do trong
30 phut. 2-brom-1-(4-nitrophenyl)etan-1-on (0,172 g, 0,704 mmol) dugc bd sung vao hén
hop phan Ung, va tiép tuc dugc khudy & nhiét &6 phong trong 3 git. Nudc dugc rét vao hdn
hop phan Gng, va qua trinh chiét duoc thuc hién véi etyl axetat. Lép hitu co duge rira bang
dung dich natri clorua béo hoa, tiép d6 duoc khir nuée bang natri sunfat khan, roi duoc loc,
va sau dé duge cd dic dudi ap sudt thap. San pham c6 dic dugc tinh ché bing sic ky cot
(SiOy, cot 12 g; etyl axetat/hexan = 0-50%), va duogc co dic dé thu dwoc hop chét mong
mudn (0,080 g, 45,3%) dudi dang chit rin mau tring.
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'H NMR (400 MHz, CDCls) 8 8,43 ~ 8,32 (m, 2H), 8,28 ~ 8,13 (m, 2H), 7,46 (d,] =
7.2 Hz, 1H), 7,36 (d, J = 1,8 Hz, 1H), 7,09 (s, 0,25H), 7,01 (dd, J=7,1, 1,9 Hz, 1H), 6,96 (s,
0,5H), 6,83 (s, 0,25H), 5,29 (s, 2H).; LRMS (ES) m/z 377,3 (M* + 1).

Vi du 26: Téng hop hop chit 26, 4-(5-(diflometyl)-1.3.4-oxadiazol-2-yl)-1-(4-

nitrobenzy)pyridin-2(1H)-on
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4-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2(1H)-on (0,100 g, 0,469 mmol) duoc
hoa tan trong N,N-dimetylformamit (10 ml) & 0°C, sau d6 hydrogenat natri (60,00%, 0,028
g, 0,704 mmol) dugc bd sung vao dung dich thu duoc, va dugc khqu & cung nhiét do trong
30 phut. 1-(brommetyl)-4-nitrobenzen (0,152 g, 0,704 mmol) dugc bd sung vao hdn hop
phan tng, va tiép tuc dugc khudy & nhiét d6 phong trong 3 gio. Nude duge rét vao hén hop
phan Umg, va qua trinh chiét dugc thuc hién véi etyl axetat. Lop hitu co duge rira bang dung
dich natri clorua béo hoa, tiép d6 duoc khir nude bing natri sunfat khan, rdi dugce loc, va sau
d6 duoc c6 dac dudi ap sudt thép. San phém cd dac duogc tinh ché bing séc ky cot (SiO2, cot
12 g; etyl axetat/hexan = 0-50%), va dugc cd dic dé thu dugc hop chit mong mudn (0,100
g, 61,2%) dudi dang chit rin mau tréng.

'H NMR (400 MHz, CDCls) & 8,28 ~ 8,20 (m, 2H), 7,53 ~ 7,46 (m, 3H), 7,34 ~ 7,28
(m, 1H), 7,07 (s, 0,25H), 6,94 (s, 0,5H), 6,94 (dd, I = 7,2, 2,0 Hz, 1H), 6,82 (s, 0,25H), 5,29
(s, 2H).; LRMS (ES) m/z 349,3 (M* + 1).

Vi du 27: Téng hop hop chit 27. 4-(5-(diflometyl)-1,3.4-oxadiazol-2-yl)-1-(2-
etylbutyl)pyridin-2(1H)-on
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4-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2(1H)-on (0,100 g, 0,469 mmol) dugc
hoa tan trong N, N-dimetylformamit (10 ml) & 0°C, sau d6 hydrogenat natri (60,00%, 0,028
g, 0,704 mmol) dugc bd sung vao dung dich thu dugc, va dugc khudy & cling nhiét d§ trong
30 phut. 3-(brommetyl)pentan (0,116 g, 0,704 mmol) dugc bd sung vao hén hgp phan mg,
va tiép tuc duoc khudy & nhiét d§ phong trong 3 gid. Nude duoe rét vao hdn hop phan tng,
va qué trinh chiét dugc thuc hién véi etyl axetat. Lop hiru co dugce rira bang dung dich natri
clorua bdo hoa, tiép dé duoc khir nude béng natri sunfat khan, roi duge loc, va sau d6 duge
c6 dic dudi ap suét thip. San phim cb dic dugc tinh ché bang sic ky cot (SiO2, cot 12 g;
etyl axetat/hexan = 0-50%), va dugc c6 dic dé thu duoc hop chit mong mubn (0,090 g,
64,5%) dudi dang dau khong mau.

IH NMR (400 MHz, CDCL) 8 7,42 (dd, T = 7,1, 0,6 Hz, 1H), 7,25 (dd, = 1,9, 0,5
Hz, 1H), 7,06 (s, 0,25H), 6,93 (s, 0,5H), 6,84 (dd, J=7,1,2,0 Hz, 1H), 6,81 (s, 0,25H), 3,90
(d, J = 7,4 Hz, 2H), 1,88 ~ 1,85 (m, 1H), 1,40 ~ 1,33 (m, 4H), 0,93 (t, T = 7.4 Hz, 6H).;
LRMS (ES) m/z 298,4 (M* + 1),

Vi du 28: Tdng hop hop chét 28. 4-(5-(diflometyl)-1,3.4-oxadiazol-2-y1)-1-((5-
(triflomety])-1,2.4-oxadiazol-3-yl)metyl)pyridin-2(1H)-on

o Y Br_ o Y\N
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4-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2(1H)-on (0,100 g, 0,469 mmol) dugc
hoa tan trong N,N-dimetylformamit (10 ml) & 0°C, sau d6 hydrogenat natri (60,00%, 0,028
g, 0,704 mmol) dugc bd sung vao dung dich thu dugc, va duge khudy & cling nhiét do trong
30 phut. 3-(brommetyl)-5-(triflometyl)-1,2,4-oxadiazol (0,163 g, 0,704 mmol) dugc bd sung
vao hdn hop phan ng, va tiép tuc dugc khudy & nhiét d6 phong trong 3 gio. Nudc dugc rét
vao hdn hop phan mg, va qué trinh chiét dugc thyc hién véi etyl axetat. Lp hitu co duge
rira bang dung dich natri clorua bio hoa, tiép d6 dugc khir nude bang natri sunfat khan, rdi
duoc loc, va sau d6 duogc ¢6 dac dudi ap sut thép. San phém cd dac dugc tinh ché béng séc
ky cot (SiO2, cft 12 g; etyl axetat/hexan = 0-50%), va duoc co dac dé thu dugce hop chét

mong mudn (0,120 g, 70,4%) dudi dang chit rin mau tring.
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IH NMR (400 MHz, CDCL) § 7,63 (d, J = 7,2 Hz, 1H), 7,33 (d, J = 1,7 Hz, 1H),
7,07 (s, 0,25H), 6,99 (dd, T = 7,2, 1,9 Hz, 1H), 6,94 (s, 0,5H), 6,82 (s, 0,25H), 5,40 (s, 2H).;
LRMS (ES) m/z 364,3 (M* + 1).

Vi du 29: Tdne hop hop chét 29, 2-(4-(4-(5-(diflometyl)-1,3.4-oxadiazol-2-y1)-2-
oxopyridin-1(2H)-yl)butyl)isoindolin-1.3-dion
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» "} %‘CFzH ‘Br

4-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2(1H)-on (0,100 g, 0,469 mmol) dugc
hoa tan trong N,N-dimetylformamit (2,5 ml) & 0°C, sau d6 hydrogenat natri (60,00%, 0,028

/>"CF2H

g, 0,704 mmol) duoc bd sung vao dung dich thu dugc, va duge khudy & cling nhiét do trong
10 phut. 2-(4-brombutyl)isoindolin-1,3-dion (0,172 g, 0,610 mmol) dugc bd sung vao hdn
hop phan Ung, va tiép tuc dugce khudy & nhiét do phbng trong 2 gid. Dung m6i dugc loai bd
khoi hdn hop phan tng dudi ap suét thap, sau d6 nudc dugc rét vao san pham c6 dic thu
duoc, tiép d6 qué trinh chiét duogc thuc hién véi diclometan. Lép hitu co duge rira bang
dung dich natri clorua bdo hoa, tiép d6 dugc khir nude bing magie sunfat khan, r6i duge
loc, va sau d6 duoc cb dic dui ap suit thdp. San pham c6 dic duge tinh ché bing sic ky
cot (Si0, cot 12 g; etyl axetat/hexan = 0-100%), va dugc ¢6 dic dé thu duge hop chét mong
mudn (0,067 g, 34,5%) dudi d_ang chit rin mau tring.

'H NMR (400 MHz, CDCL) § 7,84 ~ 7,82 (m, 2H), 7,72 ~ 7,70 (m, 2H), 7,49 (d,J =
7.1 Hz, 1H), 7,22 (d, J = 1,8 Hz, 1H), 6,91 (t, J = 51,6 Hz, 1H), 6,83 (dd,J = 7,1, 1,9 Hz,
1H), 4,04 (t, J = 7,1 Hz, 2H), 3,74 (t, J = 6,6 Hz, 2H), 1,87 ~ 1,75 (m, 4H); LRMS (ES) m/z
415,5 (M* + 1).

Vi du 30: Téng hop hop chét 30, 1-(2.4.5-triflobenzyl)-4-(5-(triflometyl)-1.3.4-

oxadiazol-2-yDpyridin-2(1H)-on
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4-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2(1H)-on (0,100 g, 0,433 mmol) dugc
hoa tan trong N,N-dimetylformamit (2,5 ml), sau d6 hydrogenat natri (60,00%, 0,026 g,
0,649 mmol) dugc bd sung vao dung dich thu dugc & 0°C, va duoc khuéy & cung nhi¢t do
trong 10 phit. 1-(brommetyl)-2,4,5-triflobenzen (0,127 g, 0,562 mmol) duoc bd sung vio
hdn hop phan g, va tiép tuc dugc khudy & nhiét d phong trong 18 giv. Dung mdi dugce
loai bo khoi hdn hop phén ung dudi ap suét thap, sau d6 nudc dugc rot vao san phim cb dic
thu duoc, tiép do6 qua trinh chiét dugc thuc hién véi diclometan. Lép hitu co duoc rira béng
dung dich natri clorua bdo hoa, tiép d6 duogc khir nude bing magie sunfat khan, 161 duoc
loc, va sau d6 dugc cd dic dudi ap sut thap. San phém cd dac duogc tinh ché bang sdc ky
cdt (Si02, cdt 12 g; hexan/etyl axetat = 0-100%), va duge cd dac dé thu duoc hop chit mong

mudn (0,029 g, 17,9%) dudi dang chit rin mau tring.

IH NMR (400 MHz, CDCls) 8 7,61 (dd, J = 7,2, 0,7 Hz, 1H), 7,46 ~ 7,40 (m, 1H),
727 ~ 7,26 (m, 1H), 6,98 (td, T = 9,6, 6,4 Hz, 1H), 6,88 (dd, J = 7,1, 1,9 Hz, 1H), 5,13 (s,
2H); LRMS (ES) m/z 376,4 (M* + 1).

Vi du 31: Téng hop hop chét 31, 1-(3-flobenzyl)-4-(5-(triflometyl)-1.3.4-oxadiazol-
2-yvDpyridin-2(1H)-on
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4-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2(1H)-on (0,100 g, 0,433 mmol) dugc
hoa tan trong N,N-dimetylformamit (2,5 ml), sau d6 hydrogenat natri (60,00%, 0,026 g,
0,649 mmol) dugc bd sung vao dung dich thu dugc & 0°C, va dugc khudy & clng nhiét do
trong 10 phut. 1-(brommetyl)-3-flobenzen (0,106 g, 0,562 mmol) dugc b6 sung vao hén hop

phan tmg, va tiép tuc dugc khudy & nhiét d6 phong trong 18 gid. Dung mdi dugc loai bo
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khoi hén hop phan tmg dudi ap suit thap, sau d6 nuéc duoce rét vao san pham c6 dic thu
duoc, tiép d6 qua trinh chiét duoc thuc hién véi diclometan. Lép hitu co duoc rira bang
dung dich natri clorua bdo hoa, tiép d6 dugc khir nuGe bang magie sunfat khan, 16i duge
loc, va sau d6 dugc c6 dic dudi ap suét thép. San phém c6 dic dugc tinh ché béng séc ky
cdt (SiO2, cot 12 g; hexan/etyl axetat = 0-100%), va dugc cd déc d8 thu dugc hop chit mong
muén (0,041 g, 27,9%) duéi dang chat rdn mau tréng.

'H NMR (400 MHz, CDCL) § 7,48 (dd, T = 7.1, 0,5 Hz, 1H), 7,36 ~ 7,30 (m, 2H),
7.11 ~ 7,09 (m, 1H), 7,02 ~ 7,00 (m, 2H), 6,85 (dd, J = 7,1, 1,9 Hz, 1H), 5,17 (s, 2H);
LRMS (ES) m/z 3404 (M* + 1).

Vi du 32: Téne hop hop chét 32, 1-(2-flobenzyl)-4-(5-(triflometyl)-1.3.4-oxadiazol-

2-yDpyridin-2(1H)-on
Br —_— ©ﬂ
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4-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2(1H)-on (0,100 g, 0,433 mmol) dugc
hoa tan trong N,N-dimetylformamit (2,5 ml), sau d6 hydrogenat natri (60,00%, 0,026 g,
0,649 mmol) duge bd sung vao dung dich thu dugc & 0°C, va dugc khudy & cing nhiét do
trong 10 phut. 1-(brommetyl)-2-flobenzen (0,106 g, 0,562 mmol) dugc bd sung vao hdn hop
phan ng, va tiép tuc duogc khqu & nhiét do phong trong 18 gid. Dung moi dugc loai bd
khoi hdn hop phan Gng dudi ap sut thip, sau d6 nuéc dugce rét vao san pham c¢b dic thu
duoc, tiép d6 qué trinh chiét duge thuc hién véi diclometan. Lop hitu co dugce rura bang
dung dich natri clorua bdo hoa, tiép d6 duoc khit nuée béng magie sunfat khan, rdi dugc
loc, va sau d6 dugc cb dic dudi ap suét thép. San phém ¢d dic duoc tinh ché bing sic ky
cot (SiOa, ¢0t 12 g; hexan/etyl axetat = 0-100%), va dugc cd dic dé thu duge hop chét mong
mudn (0,047 g, 32,0%) duédi dang chit rin mau tring.

IH NMR (400 MHz, CDCL) 8 7,60 (d, J = 7,0 Hz, 1H), 7,48 (td, ] = 7,6, 1,7 Hz,
1H), 7,35 ~ 7,29 (m, 1H), 7,25 (d, J = 1,6 Hz, 1H), 7,16 ~ 7,06 (m, 2H), 6,83 (dd, J = 7.2,
2.0 Hz, 1H), 5,20 (s, 2H); LRMS (ES) m/z 340,3 (M* + 1).
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Vi du 33: Tdng hop hop chit 33, 1-(2.5-diflobenzyl)-4-(5-(triflometyl)-1,3.4-

oxadiazol-2-yDpyridin-2(1H)-on
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4-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2(1H)-on (0,100 g, 0,433 mmol) dugc
hoa tan trong N,N-dimetylformamit (2,5 ml), sau d6 hydrogenat natri (60,00%, 0,026 g,
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0,649 mmol) duogc bd sung vao dung dich thu dugc & 0°C, va dugc khudy ¢ cung nhiét do
trong 10 phut. 2-(brommetyl)-1,4-diflobenzen (0,116 g, 0,562 mmol) duoc bd sung vao hén
hop phéan Ung, va tiép tuc duoc khqu & nhiét do ph(‘)ng trong 18 gid. Dung moi dugc loai
b6 khoi hén hop phan tmg dudi ap suit thap, sau d6 nudc dugce rot vao san phém cb dic thu
duoc, tiép d6 qua trinh chiét dugc thuc hién véi diclometan. Lép hitu co duge rira bang
dung dich natri clorua bdo hoa, tiép d6 duogc khir nude béng magie sunfat khan, roi duogc
loc, va sau d6 dugc cd ddc dudi ap suét thép. San phém cO didc dugc tinh ché béng séc ky
cdt (SiO2, cdt 12 g; hexan/etyl axetat = 0-100%), va duoc c6 dac dé thu duoc hop chét mong
mudn (0,050 g, 32,3%) dudi dang chit rin mau tring.

IH NMR (400 MHz, CDCls) 8 7,61 (d, T = 7,2 Hz, 1H), 7,26 ~ 7,26 (m, 1H), 7,21 ~
7,17 (m, 1H), 7,09 ~ 6,87 (m, 2H), 6,86 (dd, J = 7,1, 2,0 Hz, 1H), 5,17 (d, ] = 0,9 Hz, 2H);
LRMS (ES) m/z 358,3 (M* + 1).

Vi du 34: Tdéng hop hop chét 34, 1-(2-(4-blophenyl)-2-oxoetvl)-4-(5-(triﬂomety&
1.3.4-oxadiazol-2-yl)pyridin-2(1H)-on
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4-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2(1H)-on (0,100 g, 0,433 mmol) dugc
hoa tan trong N,N-dimetylformamit (2,5 ml), sau d6 hydrogenat natri (60,00%, 0,026 g,
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0,649 mmol) dugc bd sung vao dung dich thu dugc & 0°C, va duoc khudy & ciing nhiét do
trong 10 phut. 2-brom-1-(4-clophenyl)etan-1-on (0,131 g, 0,562 mmol) dugc bd sung vao
hén hop phan tng, va tiép tuc duge khudy & nhiét do phong trong 18 gio. Dung mdi dugc
loai bd khéi hén hgp phan tng dudi ap sudt thap, sau d6 nuée dugce rot vao sin pham c6 dic
thu duge, tiép d6 qua trinh chiét duge thyc hién voi diclometan. Lép hitu co dugc rira bang
dung dich natri clorua bédo hoa, tiép d6 duge khir nude bing magie sunfat khan, rdi dugc
loc, va sau d6 dugce cd dic dudi ap sut thdp. San phdm cb ddc duge tinh ché bang sic ky
cdt (SiO2, cot 12 g; hexan/etyl axetat = 0-100%), va duge cb déc dé thu duoc hop chit mong
mudn (0,088 g, 53,0%) dudi dang chit rin mau tring.

IH NMR (400 MHz, CDCL;) & 7,98 (d, J = 8,6 Hz, 2H), 7,52 (d, J = 8,6 Hz, 2H),
742 (d,J = 7,1 Hz, 1H), 7,31 (d, T = 1,7 Hz, 1H), 6,94 (dd, J = 7,1, 1,9 Hz, 1H), 5,39 (s,
2H); LRMS (ES) m/z 384,3 (M" + 1).

Vi du 35: Téne hop hop chét 35, 1-(2-(4-(metylsulfonyl)phenyl)-2-oxoetyl)-4-(5-
(triflomety1)-1.3.4-oxadiazol-2-yl)pyridin-2(1H)-on

4-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2(1H)-on (0,100 g, 0,433 mmol) dugc
hoa tan trong N,N-dimetylformamit (2,5 ml), sau d6 hydrogenat natri (60,00%, 0,026 g,
0,649 mmol) dugc bb sung vao dung dich thu dugce & 0°C, va dugc khuéy & cung nhiét do
trong 10 phut. 2-brom-1-(4-(metylsulfonyl)phenyl)etan-1-on (0,156 g, 0,562 mmol) dugc bd
sung vao hdn hop phan ung, va tiép tuc duoc khudy & nhiét @6 phong trong 18 gio. Dung
mdi dugc loai bd khoi hdn hop phan tmg dudi ap sut thip, sau d6 nude duge rot vao san
phdm cb dic thu duoc, tiép d6 qua trinh chiét duoc thuc hién véi diclometan. Lép hitu co
duogc rira bang dung dich natri clorua bdo hoa, tiép d6 duoc khur nudce bing magie sunfat
khan, rdi dugc loc, va sau d6 duge cd dic dudi ap sudt thap. San phim cb dic duoc tinh ché
bang sic ky cot (SiO2, cdt 12 g; hexan/etyl axetat = 0-100%), va dugc cd dic dé thu duoc
hop chit mong mudn (0,084 g, 45,4%) dudi dang chat rin mau tring.
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'H NMR (400 MHz, CDCL;) § 8,22 (d, T = 8,4 Hz, 2H), 8,12 (d, J = 8,4 Hz, 2H),
746 (4, T = 7,1 Hz, 1H), 7,32 (d, T = 1,9 Hz, 1H), 6,97 (dd, J = 7,1, 1.9 Hz, 1H), 541 (s,
2H), 3,11 (s, 3H); LRMS (ES) m/z 428,3 (M* + 1).

Vi du 36: Tdéng hop hop chét 36, 1-(2-oxo-2-(thiophen-2-yl)etyl)-4-(5-(triflometyl)-
1,3.4-oxadiazol-2-yl)pyridin-2(1H)-on
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4-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2(1H)-on (0,100 g, 0,433 mmol) duoc
hoa tan trong N,N-dimetylformamit (2,5 ml), sau d6 hydrogenat natri (60,00%, 0,026 g,
0,649 mmol) duogc bd sung vao dung dich thu dugc & 0°C, va dugc khuéy & cung nhiét do
trong 10 phit. 2-brom-1-(thiophen-2-yl)etan-1-on (0,115 g, 0,562 mmol) dugc bd sung vio
hén hop phan ung, va tiép tuc duge khudy & nhiét d6 phong trong 18 gid. Dung mdi duoc
loai bd khoi hén hop phan tng dudi ap suét thip, sau d6 nude duge rot vao san phim cb dic
thu duoc, tiép do6 qua trinh chiét duoc thuc hién véi diclometan. Lép hitu co duge rira bing
dung dich natri clorua bdo hoa, tiép d6 dugc khir nuéc bing magie sunfat khan, rdi duge
loc, va sau d6 dugc c6 dac dudi ap suét thép. San phém ¢d dic dugce tinh ché bﬁng séc ky
cdt (SiO2, cdt 12 g; hexan/etyl axetat = 0-100%), va duoc c6 déc dé thu duoc hop chit mong

muén (0,118 g, 76,8%) dudi dang chét rin mau nau.

'H NMR (400 MHz, CDCL) 8 7,91 (dd, T = 3,8, 1,0 Hz, 1H), 7,75 (dd, J = 5,0, 1,0
Hz, 1H), 7,47 (d, T = 7,1 Hz, 1H), 7,27 ~ 7,26 (m, 1H), 7,20 (dd, J = 4,9, 3,9 Hz, 1H), 6,89
(dd, T=7,1, 1,9 Hz, 1H), 5,34 (s, 2H); LRMS (ES) m/z 356,3 (M" + 1).

Vi du 37: Téng hop hop chit 37, 1-(2-(5-clothiophen-2-yl)-2-oxoetyl)-4-(5-
(triflometyl)-1,3.4-oxadiazol-2-y])pyridin-2(1H)-on
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4-(5-(triﬂometyl)-1,3,4-oxadiazol-Z-yl)pyridin-Z(1H)-on (0,100 g, 0,433 mmol) dugc
hoa tan trong N,N-dimetylformamit (2,5 ml), sau d6 hydrogenat natri (60,00%, 0,026 g,
0,649 mmol) dugc bd sung vao dung dich thu dugc & 0°C, va dugc khqu & cung nhiét do
trong 10 phiit. 2-brom-1-(5-clothiophen-2-yl)etan-1-on (0,135 g, 0,562 mmol) duge bd sung
vao hdn hop phan tng, va tiép tuc duoc khudy & nhiét do phong trong 18 gid. Dung moi
duoc loai bd khoi hdn hogp phan tmg dudi dp sut thip, sau d6 nudc duge rét vao san phim
cd dac thu dugc, tiép d6 qué trinh chiét dugc thuc hién véi diclometan. Ldp hitu co duge
rira bing dung dich natri clorua béo hoa, tiép d6 duoc khit nude bing magie sunfat khan, rdi
duoc loc, va sau do dugc cd dic dudi ap sut thép. San phém cd dac dugc tinh ché bing séc
ky cot (SiO2, cft 12 g; hexan/etyl axetat = 0-100%), va dugc cd dic dé thu duoc hop chét

mong mudn (0,088 g, 52,2%) dudi dang chit rin mau nau.

IH NMR (400 MHz, CDCL) § 7,73 (d, J = 4,1 Hz, 1H), 7,46 (d, J = 7,2 Hz, 1H),
729 (d, ] = 1,6 Hz, 1H), 7,04 (d, T = 4,1 Hz, 1H), 6,92 (dd, J = 7,1, 1,9 Hz, 1H), 5,26 (s,
2H); LRMS (ES) m/z 390,3 (M* + 1).

Vi du 38: Tbng hop hop chit 38. 1-(2-(benzofuran-3-yl)-2-oxoetyl)-4-(5-
(triflometyl)-1,3.4-oxadiazol-2-yl)pyridin-2(1H)-on
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4-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2(1H)-on (0,100 g, 0,433 mmol) duoc
hoa tan trong N,N-dimetylformamit (2,5 ml), sau d6 hydrogenat natri (60,00%, 0,026 g,
0,649 mmol) dugc bd sung vao dung dich thu duge & 0°C, va dugc khudy & cing nhiét do
trong 10 phut. 1-(benzofuran-3-yl)-2-brometan-1-on (0,134 g, 0,562 mmol) dugc bd sung
vao hén hop phan tng, va tiép tuc dugc khudy & nhiét 4 phong trong 18 gid. Dung moi
dugc loai bo khoi hdn hop phan g dudi 4p suét thip, sau d6 nude dugce rét vao san phdm
cd dic thu duge, tiép d6 qua trinh chiét duogc thuc hién véi diclometan. Lép hitu co dugc
rira bang dung dich natri clorua bao hoa, tiép d6 dwogc khir nude bang magie sunfat khan, roi
duoc loc, va sau d6 dugc cd dic dudi dp suit thép. San phém cd dic dugc tinh ché bang séc

ky cot (Si02, cft 12 g; hexan/etyl axetat = 0-100%), va dugc cd dic dé thu duoc hop chét
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mong mudn (0,074 g, 43,9%) dudi dang chét rin mau nau.

IH NMR (400 MHz, CDCL) § 8,54 (s, 1H), 8,16 (dd, J = 7,5, 1,4 Hz, 1H), 7,57 (dd,
T=171,1,6 Hz, 1H), 7,53 (d, T = 7,1 Hz, 1H), 7,44 ~ 7,36 (m, 2H), 7,31 (d, ] = 1.8 Hz, 1H),
6,95 (dd, T =7,1, 1,9 Hz, 1H), 5,27 (s, 2H); LRMS (ES) m/z 390,4 (M* + 1).

Vi du 39: Téng hop hop chit 39, 2-(2-ox0-4-(5-(triflometyl)-1.3.4-oxadiazol-2-
yD)pyridin-1(2H)-yDetyl benzoat |

Bude 1: Tdng hop 4-(5-(triflometyl)-1,3.4-oxadiazol-2-yl)pyridin-2(1H)-on

0 (o]

HN | H —_— HN l
N N. X (o
NH, | )—CFs

o) N-N

2-0x0-1,2-dihydropyridin-4-carbohydrazit (10,000 g, 65,300 mmol), anhydrit
trifloaxetic (27,670 ml, 195,899 mmol) va imidazol (13,336 g, 195,899 mmol) dugc hoa tan
trong diclometan (50 ml) & 45°C, sau d6 dung dich thu duoc duge khudy & ciing nhiét do
trong 12 gid, tiép d6 phan tng dugc hoan tht bing cach ha thip nhiét do xudng nhiét do
phong. Nude (20 ml) dugc rét vao hén hop phan ung va duge khudy, sau d6 chit ran két tia
duoc loc, 1di dugc rira bing nudc, tiép do duge séy kho dé thu duoc hop chit mong mudn

(6,500 g, 43,1%) dudi dang chit rin mau tring.

Budc 2: Tdéng hop hop chét 39

'O\/\
. : N
. O~g — I

o ‘
| )CFs 0

N-N

N\:}}"CF&'
4-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2(1H)-on (0,100 g, 0,433 mmol) dugc
tao ta trong budc 1 dugc hoa tan trong N,N-dimetylformamit (10 ml) & 0°C, sau dé
hydrogenat natri (60,00%, 0,026 g, 0,649 mmol) dugc bd sung vao dung dich thu duoc, va
duoc khudy & ciing nhiét do trong 30 phut. 2-brometyl benzoat (0,149 g, 0,649 mmol) dugc
bd sung vao hdn hgp phén tmg, va tiép tuc duoc khudy & nhiét do phong trong 3 gid. Nudc
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duoc r6t vao hdn hgp phan tmg, va qué trinh chiét duoc thuc hién véi etyl axetat. Lép hitu
co duge rira bing dung dich natri clorua bio hoa, tiép d6 dugc khir nude bang natri sunfat
khan, rdi dugc loc, va sau d6 duge cb ddc dudi 4p suét thép. San phém ¢d ddc dugc tinh ché
bang séc ky cot (SiO2, cft 12 g; etyl axetat/hexan = 0-50%), va dugc co dic dé thu duoc
hop chit mong mudn (0,050 g, 30,5%) dudi dang chét rén mau tring.

IH NMR (400 MHz, CDCls) § 8,05 ~ 7,97 (m, 1H), 7,78 ~ 7,60 (m, 1H), 7,59 ~ 7,45
(m, 4H), 7,30 ~ 7,28 (m, 1H), 6,87 (dd, J = 7,1, 1,9 Hz, 1H), 4,72 ~ 4,70 (m, 2H), 4,41 ~
4,39 (m, 2H).; LRMS (ES) m/z 380,4 (M* + 1).

Vi du 40: Téng hop hop chét 40, benzyl 2-(2-0x0-4-(5-(triflometyl)-1.3.4-oxadiazol-
2-vD)pyridin-1(2H)-yl)axetat

Doy -

o) *
J—CFs 0

N-N

O.
N\N)/CF’:,
4-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2(1H)-on (0,100 g, 0,433 mmol) dugc
hoa tan trong N,N-dimetylformamit (10 ml) & 0°C, sau d6 hydrogenat natri (60,00%, 0,026
g, 0,649 mmol) dugc bd sung vao dung dich thu dugc va duoc khuéy & cung nhiét do trong
30 phut. Benzyl 2-bromaxetat (0,149 g, 0,649 mmol) dugc bd sung vao hdn hop phén tmng,
va tiép tuc dwgc khudy & nhiét do phong trong 3 gid. Nude dugc rét vao hdn hop phan tng,
va qué trinh chiét dugc thyc hién véi etyl axetat. Lép hitu co duoe rira bang dung dich natri
clorua bdo hoa, tiép d6 duoc khir nude béng natri sunfat khan, rdi dugc loc, va sau d6 dugc
¢b dic dudi 4p suét thip. San phim cb dic duoc tinh ché bang sic ky cdt (SiOa, cot 12 g;
etyl axetat/hexan = 0-50%), va dugc cd dic dé thu duoc hop chit mong muén (0,110 g,

67,0%) dudi dang chét rin mau tréng.

'H NMR (400 MHz, CDCL) § 7,45 (dd, J = 7,1, 0,5 Hz, 1H), 7,41 ~ 7,32 (m, 5H),
729 ~7.28 (m, 1H), 6,90 (dd, T = 7,1, 1,9 Hz, 1H), 5,22 (s, 2H), 4,76 (s, 2H); LRMS (ES)
m/z 380,4 (M* + 1).

Vi du 41: Tdéng hop hop chét 41, 1-(2-(naphtalen-2-yl)-2-oxoetyl)-4-(5-(triflometyl)-
1.3.4-oxadiazol-2-yl)pyridin-2(1H)-on
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4-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2(1H)-on (0,100 g, 0,433 mmol) duoc
hoa tan trong N,N-dimetylformamit (10 ml) & 0°C, sau d6 hydrogenat natri (60,00%, 0,026
g, 0,649 mmol) duoc bd sung vao dung dich thu dugc, va duge khudy & cting nhiét 6 trong
30 phut. 2-brom-1-(naphtalen-2-yl)etan-1-on (0,162 g, 0,649 mmol) duoc bd sung vao hon
hgp phan g, va tiép tuc duoc khudy & nhiét do ph&)ng trong 3 gid. Nudce duoc rét vao hdn
hop phén tmg, va qua trinh chiét duoc thuc hién véi etyl axetat. Lop hitu co dugc rira bing
dung dich natri clorua bdo hoa, tiép dé duogc khir nude bﬁmg natri sunfat khan, r6i dugc loc,
va sau d6 dugc ¢ dic dudi ap suat thap. San pham c6 dic dugc tinh ché bing séc ky cot
(Si0y, cot 12 g; etyl axetat/hexan = 0-50%), va duoc ¢o dic dé thu duoc hop chit mong
mudn (0,120 g, 69,5%) duéi dang chit rin mau tring.

'H NMR (400 MHz, CDCL) 8 8,61 (s, 1H), 8,08 ~ 7,85 (m, 4H), 7,70 ~ 7,59 (m,
2H), 7,50 (d, J = 7,1 Hz, 1H), 7,35 (d, J = 1,7 Hz, 1H), 6,97 (dd, = 7,1, 1,9 Hz, 1H), 5,61
(s, 2H).; LRMS (ES) m/z 400,4 (M* + 1).

Vi du 42: Tdng hop hop chit 42, 1-(2-oxo-2-phenyletyl)-4-(5-(triflometyl)-1.3.4-

oxadiazol-2-y])pyridin-2(1H)-on

° SO
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4-(5-(triﬂometyl)—1,3,4-oxadiazol-2-yl)pyridin-2(lH)-on (0,100 g, 0,433 mmol) duoc
hoa tan trong N,N-dimetylformamit (10 ml) & 0°C, sau d6 hydrogenat natri (60,00%, 0,026
g, 0,649 mmol) dugc bd sung vao dung dich thu dugc, va dugc khudy & cliing nhiét do trong
30 phut. 2-brom-1-phenyletan-1-on (0,129 g, 0,649 mmol) duge bd sung vao hon hop phan
{mg, va tiép tuc dugc khudy & nhiét 6 phong trong 3 gio. Nude dugc rét vao hdn hop phan

g, va qué trinh chiét duoc thuc hién véi etyl axetat. L6p hitu co duge rira bang dung dich
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natri clorua béo hoa, tiép d6 duoc khir nuéce bang natri sunfat khan, rdi duoc loc, va sau d6
dugc cd dac dudi ép suét thép. San phém cd dac duoc tinh ché bang séc ky cot (SiO2, ¢ot 12
g; etyl axetat/hexan = 0-50%), va duoc cb dic d thu duoc hop chit mong mudn (0,100 g,

66,2%) dudi dang chit ran mau tréng.

IH NMR (400 MHz, CDCLs) § 8,05 ~ 8,03 (m, 2H), 7,70 ~ 7,65 (m, 1H), 7,57 ~ 7,52
(m, 2H), 7,45 (dd, J=7,1, 0,7 Hz, 1H), 7,32 (dd, J = 1,9, 0,6 Hz, 1H), 6,94 (dd, T =7,1, 1.9
Hz, 1H), 5,46 (s, 2H).; LRMS (ES) m/z 350,3 (M* + 1).

Vi du 43: Tdne hop hop chit 43, tert-butyl 2-(4-(5-(diflometyl)-1.3.4-oxadiazol-2-

v1)-2-oxopyridin-1(2H)-yl)axetat

Nj:l/‘)/c F,H Nj?—*CFZH

4-(5-(diﬂometyl)-1,3,4-oxadiazol-2-y1)pyridin-2(lH)-oh (1,000 g, 4,692 mmol) duoc
hoa tan trong N,N-dimetylformamit (30 ml) ¢ 0°C, sau d6 hydrogenat natri (60,00%, 0,281
g, 7,038 mmol) duoc bd sung vao dung dich thu dugc, va duge khuéy & cung nhiét do trong
30 gid. Tert-butyl 2-bromaxetat (1,007 g, 5,161 mmol) duoc bd sung vao hdn hop phén mg,
va tiép tuc duge khudy & nhiét do phong trong 12 gio. Nudc dugce rot vao hdn hop phén
ung, va qua trinh chiét dugc thuc hién véi etyl axetat. L6p hitu co dugc rira bing dung dich
natri clorua bdo hoa, tiép d6 dugc khir nude béng natri sunfat khan, rdi duoc loc, va sau d6
dugc ¢b dac dudi ap suét thép. San phém ¢d dac duoc tinh ché bé‘mg sic ky cdt (SiO2, cot 12
g; etyl axetat/hexan = 0-50%), va dugc cd dac d8 thu duoc hop chit mong mudn (1,300 g,
84,7%) dudi dang dau khong mau.

IH NMR (400 MHz, CDCL;) § 7,42 (dd, J = 7,2, 0,6 Hz, 1H), 7,31 ~ 7,30 (m, 1H),
7,07 (s, 0,25H), 6,94 (s, 0,5H), 6,91 (dd, T = 7,1, 1,9 Hz, 1H), 6,81 (s, 0,25H), 4,62 (s, 2H),
1,51 (s, 9H) ; LRMS (ES) m/z 328,4 (M* + 1).

Vi du 44: Téng hop hop chét 44, 4-(5-(diflometyl)-1.3.4-oxadiazol-2-yD)-1-(3-(1.1-

dioxidothiomorpholin)-3-0x0-2-phenylpropyl)pyridin-2(1H)-on

Bude 1: Tdng hop benzyl 2-phenylaxetat
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Phenylmetanol (3,000 g, 27,742 mmol), 2-phenylaxetyl clorua (4,289 g, 27,742
mmol) va trietylamin (4,253 ml, 30,516 mmol) dugc hoa tan trong diclometan (50 ml) &
nhiét 46 phong, sau d6 dung dich thu dugc duoc khudy & cling nhiét d6 trong 12 gid. Nude
duoc 16t vao hdn hop phan ung, va qud trinh chiét dugc thuc hién v6i diclometan. Lép hitu
co dugc rira bang dung dich natri clorua bdo hoa, tiép d6 duoc khir nude bing natri sunfat
khan, rdi dugce loc, va sau d6 dugc cd dic dudi ap suét thép. San ph'?lm cd dic duoc tinh ché
béng sdc ky cot (SiO2, cdt 40 g; etyl axetat/hexan = 0-10%), va dugc ¢ dic dé thu duoc
hop chét mong mudn (4,400 g, 70,1%) dudi dang dau khong mau.

Budce 2: Téng hop benzyl 3-hydroxy-2-phenylpropanoat

Benzyl 2-phenylaxetat (5,300 g, 23,422 mmol) dugc tao ra trong budce 1, formaldehit
(0,774 g, 25,765 mmol) va kali cacbonat (3,561 g, 25,765 mmol) dugc hoa tan trong N,N-
dimetylformamit (30 ml) & nhiét d0 phong, sau d6 dung dich thu dugc dugc khudy & clng
nhiét d6 trong 12 gid. Dung dich amoni clorua bdo hoa dugc rét vao hén hop phan ung, va
qué trinh chiét dugc thyc hién véi etyl axetat. Lép hitu co dugc rira bing dung dich natri
clorua bdo hoa, tiép dé duoc khir nuée béng natri sunfat khan, rdi dugc loc, va sau dé dugc
c6 dac dudi 4p suat thip. San phim c6 dic duge tinh ché bing sic ky cot (SiOa, cot 40 g;
etyl axetat/hexan = 0-30%), va dugc cd ddc @8 thu duoc hop chit mong muén (3,400 g,
56,6%) du6i dang diu khong mau.

Budc 3: Tdne hop benzyl 3-brom-2-phenylpropanoat
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Br

Benzyl 3-hydroxy-2-phenylpropanoat (2,000 g, 7,803 mmol) dugc tao ra trong budc

2, carbon tetrabromua (3,364 g, 10,144 mmol) va triphenylphosphin (2,661 g, 10,144 mmol)
dugc hoa tan trong diclometan (30 ml) & nhiét do ph(‘)ng, sau d6 dung dich thu dugc dugc
khudy & cling nhiét 6 trong 2 gid. Nude dugc rét vao hén hop phan tng, v qua trinh chiét
duoc thuc hién véi diclometan. Lép hitu co duge ria béng dung dich natri clorua béo hoa,
tiép d6 dugc khir nude bing natri sunfat khan, réi dugc loc, va sau d6 duoc c6 dic dudi ap
suat thip. San phim c6 ddc dugc tinh ché bing séc ky cot (SiO, ¢t 40 g; etyl axetat/hexan
= 0-10%), va dugc co dic d8 thu duoc hop chit mong muén (2,000 g, 80,3%) dudi dang

dau khong mau.

Budc 4: Tdng hop benzyl 3-(4-(5-(diflometyl)-1.3.4-oxadiazol-2-yl)-2-oxopyridin-

1(2H)-y1)-2-phenylpropanoat

Cle L
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CF,H ' \ )—CFH
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4-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2(1H)-on (1,100 g, 5,161 mmol) dugc
hoa tan trong N,N-dimetylformamit (20 ml) & 0°C, sau d6 hydrogenat natri (60,00%, 0,310

0

HN |
™

g, 7,741 mmol) dugc bd sung vao dung dich thu dugce, va dugc khudy & cting nhiét do trong
30 phut. Benzyl 3-brom-2-phenylpropanoat (1,977 g, 6,193 mmol) dugc tao ra trong budc 3
dugc bd sung vao hdn hop phén ung, va tiép tuc dugc khudy & nhiét d§ phong trong 3 gid.
Nude dugc rét vao hdn hop phan tng, va qua trinh phiét dugc thuc hién véi etyl axetat. Lop
hitu co duoc rira bang dung dich natri clorua bdo hoa, tiép d6 duogc khit nude bang natri
sunfat khan, roi duoc loc, va sau d6 duge cd dic dudi ap suét thép. San phém cd dac duoc
tinh ché bing sic ky cot (SiO2, cot 40 g; etyl axetat/hexan = 0-50%), va dugc cd déc dé thu
duoc hop chét mong mudn (0,500 g, 21,5%) dudi dang diu khong mau.
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Budc 5: Tdéng hop axit 3-(4-(5-(diﬂ0metv1)-1,3,4-oxadiazo1—2-V1)-2-0x0pvridin-

1(2H)-y1)-2-phenylpropanoic
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0]
N
0" o 0 U
,)—CF2H | N o)
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Benzyl 3-(4-(5-(diﬂomety1)-1,3,4-oxadiazol-2-yl)-2-0xopyridin-1(2H)-y1)—2-

phenylpropanoat (0,500 g, 1,108 mmol) duoc tao ra trong budc 4 dugc hoa tan trong
metanol (10 ml) & nhiét 46 phong, sau d6 10%-Pd/C (0,05 mg) duogc bd sung tir tir, va dugc
khudy & ciing nhiét d¢ trong 12 gid v6i sw hién dién ctia bot hydro dugc gén vao d6. Hon
hop phéan tng dugc loc qua tim xe-lit dé loai bd chét rén, sau d6 dung moi duoc loai bd
khoi dich loc thu dugc duéi ép sudt thap, tiép do6 san phém thu dugc dugce st dung ngay ma
khéng can cong doan tinh ché bd sung (hop chit mong mudn, 0,400 g, 100,0%, du khong

mau).

Buéc 6: Téng hop hop chit 44

+ (Ej_,
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HO )—CFoH | (\
Neyl 02 0,5
Axit 3-(4-(5-(diflometyl)-1,3 ,4-OXadiazo1-2-y1)-2-0xopyridin- 12H)-yl)-2-

phenylpropanoic (0,290 g, 0,803 mmol) dugc tao ra trong budc 5, thiomorpholin 1,1-dioxit
(0,163 g, 1,204 mmol), 1H-benzo[d][1,2,3]triazol-1-0l (HOBt, 0,217 g, 1,605 mmol), 1-
etyl-3-(3-dimetylaminopropyl)carbodiimit hydroclorua (EDC-HCI, 0,308 g, 1,605 mmol) va
N,N-diisopropyletylamin (0,559 ml, 3,211 mmol) dugc hoa tan trong diclometan (10 ml) ¢
nhiét 46 phong, sau d6 dung dich thu dugc duoc khuéy & cung nhiét d6 trong 12 gio. Nude
dugce rét vao hdn hop phéan umg, va qué trinh chiét duogc thuc hién véi diclometan. Lép hitu
co dugc ria bang dung dich natri clorua bédo hoa, tiép dé dugce khir nudce bang natri sunfat

khan, roi duoc loc, va sau d6 duge cd ddc dudi ap suat thap. San pham c6 ddc dugc tinh ché
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béng séc ky cot (SiO2, cdt 12 g; etyl axetat/hexan = 0-70%), va dugc cd dac dé thu duoc
hop chét mong mubn (0,200 g, 52,1%) duéi dang chét rén mau tring.

IH NMR (400 MHz, CDCls) & 7,42 ~ 7,37 (m, 4H), 7,30 ~ 7,28 (m, 2H), 7,25 (d, J =
1,8 Hz, 1H), 7,06 (s, 0,25H), 6,94 (s, 0,5H), 6,81 (s, 0,25H), 6,69 (dd, J = 7,1, 1,9 Hz, 1H),
4,67 ~ 4,64 (m, 1H), 4,56 ~ 4,47 (m, 2H), 4,20 (dd, T = 12,8, 5,9 Hz, 1H), 3,89 ~ 3,80 (m,
1H), 3,70 ~ 3,61 (m, 2H), 2,96 ~ 2,87 (m, 2H), 2,64 ~ 2,59 (m, 1H), 2,01 ~ 1,93 (m, 1H). ;
LRMS (BS) m/z 479,4 (M* + 1).

Vi du 45: Tdéng hop hop chit 45, 4-(5-(diflometyl)-1,3.4-oxadiazol-2-y1)-1-(3-

morpholino-3-o0xo-2-phenylpropyl)pyridin-2( lH)-oh

Q)
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Axit 3-(4-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-2-oxopyridin-1(2H)-yD)-2-

phenylpropanoic (0,290 g, 0,803 mmol), morpholin (0,104 ml, 1,204 mmol), 1H-
benzo[d][1,2,3]triazol-1-01 ~ (HOBt, 0,217 g, 1,605  mmol), 1-etyl-3-(3-
dimetylaminopropyl)carbodiimit hydroclorua (EDC-HCI, 0,308 g, 1,605 mmol) va N,N-
diisopropyletylamin (0,559 ml, 3,211 mmol) dugc hoa tan trongA diclometan (10 ml) & nhiét
d6 phong, sau d6 dung dich thu dugc dugc khqu & cung nhiét d¢ trong 12 gid. Nudc dugce
16t vao hdn hop phéan Umg, va qua trinh chiét dugc thuc hién vé6i diclometan. Lép hitu co
duoc rira béng dung dich natri clorua bdo hoa, tiép d6 duogc khir nudce bé‘mg natri sunfat
khan, rdi duoc loc, va sau d6 dugc ¢d dic dudi ap suét thép. San phém ¢d dic duge tinh ché
béng sdc ky cot (SiO2, cdt 12 g; etyl axetat/hexan = 0-70%), va duge ¢ ddc dé thu duoc
hop chit mong muén (0,080 g, 23,2%) dudi dang dau khong mau.

'H NMR (400 MHz, CDCL) § 7,47 (dd, J = 7,1, 0,5 Hz, 1H), 7,39 ~ 7,30 (m, SH),
7,26 (dd, T= 1,9, 0,5 Hz, 1H), 7,07 (s, 0,25H), 6,94 (s, 0,5H), 6,80 (s, 0,25H), 6,70 (dd, J =
7.1, 2,0 Hz, 1H), 4,57 ~ 4,48 (m, 2H), 4,24 (dd, T = 11,6, 4,5 Hz, 1H), 3,80 ~ 3,75 (m, 1H),
3,62 ~3,61 (m, 1H), 3,54 ~ 3,42 (m, 3H), 3,40 ~ 3,30 (m, 1H), 3,22 ~ 3,20 (m, 1H), 3,06 ~
3,03 (m, 1H).; LRMS (ES) m/z 431,4 (M* + 1).
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Vi du 46: Téng hop hop chit 46, 4-(5-(diflometyl)-1.3.4-oxadiazol-2-y1)-1-(2-

morpholino-2-oxoetyl)pyridin-2(1H)-on

Buéc 1: Tdng hop axit 2-(4-(5-(diflometyl)-1.3.4-oxadiazol-2-yl)-2-oxopyridin-
1(2H)-yDaxetic

TP
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Tert-butyl ~ 2-(4-(5-(diflometyl)-1,3 ,4-oxadiazol-2-yl)-2-oxopyridin-1(2H)-yl)axetat
(1,300 g, 3,972 mmol) va axit trifloaxetic (6,083 ml, 79,440 mmol) duoc hoa tan trong
diclometan (30 ml) & nhiét dd phong, sau d6 dung dich thu dugc duoc khuéy & cung nhiét
d6 trong 12 gid. Dung méi duoc loai b khoi hdn hop phéan tmg dudi ap suét thp, sau d6
san pham thu dugc duge s dung ngay ma khong cin cong doan tinh ché bd sung (hop chat

mong mudn, 1,000 g, 92,8%, dau khong mau).

Buée 2: Tdng hop hop chét 46
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Axit 2-(4-(5-(diflometyl)-1,3,4-0xadiazol-2-yl)-2-oxopyridin-1 (2H)-yD)axetic (0,160
g, 0,590 mmol) duoc tao ra trong budc I, morpholin (0,077 ml, 0,885 mmol), 1H-
benzo[d][1,2,3]triazol-1-0l ~ (HOBt, 0,159 g, 1,180  mmol), 1-etyl-3-(3-
dimetylaminopropyl)carbodiimit hydroclorua (EDC-HCI, 0,226 g, 1,180 mmol) va N,N-
diisopropyletylamin (0,411 ml, 2,360 mmol) dugc hoa tan trong diclometan (10 ml) & nhiét
d6 phong, sau d6 dung dich thu duge duge khqu & cung nhiét do trong 12 gio. Nudc duge
rét vao hén hop phan ng, va qua trinh chiét duoc thuc hién voi diclometan. Lép hitu co
duoc rira béng dung dich natri clorua bdo hoa, tiép d6é duogc khlr nudce bang natri sunfat
khan, rdi duoc loc, va sau d6 dugce c6 dic dudi dp sut thép. Séan phém cd dac duogc tinh ché

bing sdc ky cot (SiOa, cot 12 g; etyl axetat/hexan = 0-70%), va dugc co dic dé thu duoc
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hop chit mong mudn (0,100 g, 49,8%) duéi dang dau khong mau.

IH NMR (400 MHz, CDCL) 8 7,51 (dd, J = 7,1, 0,7 Hz, 1H), 7,28 ~ 7,26 (m, 1H),
7.07 (s, 0,25H), 6,94 (s, 0,5H), 6,91 (dd, T = 7,1, 2,0 Hz, 1H), 6,81 (s, 0,25H), 4,80 (s, 2H),
3,78 ~ 3,70 (m, 4H), 3,66 ~ 3,62 (m, 4H).; LRMS (ES) m/z 341,3 (M* + 1).

Vi du 47: Téng hop hop chat 47, 1-(2-metylallyl)-4-(5-(triflometyl)-1,3.4-oxadiazol-
2-vD)pyridin-2(1H)-on

o * 0
N\N}’CFB | | N\N/>’CF3
4-(5~(triflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2(1H)-on (0,100 g, 0,433 mmol) dugc
hoa tan trong N,N-dimetylformamit (2,5 ml), sau d6 hydrogenat natri (60,00%, 0,026 g,
0,649 mmol) dugc bd sung vao dung dich thu duge & 0°C, va duoc khqu & cung nhiét do
trong 10 phit. 3-brom-2-metylprop-1-en (0,076 g, 0,562 mmol) dugc bd sung vao hon hop
phan tng, va tiép tuc duoc khudy & nhiét do phong trong 18 gio. Dung moi dugc loai bo
khoi hdn hop phan tng dudi ap sut thip, sau d6 nudc dugc rét vao sin phim cb dic thu
duoc, va qua trinh chiét dugc thuc hién véi diclometan, r6i dugce loc qua mang loc nhya dé
loai b6 két tua ran va 16p dung dich nudc, va sau d6 duogc cd dac dudi ap sudt thép. San
phdm c6 dic duge tinh ché bang sic ky cot (SiO2, cot 12 g; hexan/etyl axetat = 0-100%), va
duoc ¢6 dic dé thu duoc hop chét mong mudn (0,071 g, 57,5%) dudi dang chit rin mau

tréng.

IH NMR (400 MHz, CDCL) § 7,43 (d, J = 7,1 Hz, 1H), 7,28 (d, J = 1,9 Hz, 1H),
6,86 (dd, T = 7,1, 2,0 Hz, 1H), 5,02 (s, 1H), 4,80 (s, 1H), 4,56 (s, 2H), 1,76 (s, 3H); LRMS
(ES) m/z286,3 (M* + 1).

Vi du 48: Téne hop hop chit 48, 1-(3-metylbut-2-en-1-y1)-4-(5-(triflometyl)-1.3.4-

oxadiazol-2-yD)pyridin-2(1H)-on
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4-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2(1H)-on (0,100 g, 0,433 mmol) dugc
hoa tan trong N,N-dimetylformamit (2,5 ml), sau d6 hydrogenat natri (60,00%, 0,026 g,
0,649 mmol) dugc bd sung vao dung dich thu dugc & 0°C, va dugc khuéy & cung nhiét do
trong 10 phut. 1-brom-3-metylbut-2-en (0,084 g, 0,562 mmol) dugc bd sung vao hdn hop
phén g, va tiép tuc dugc khudy & nhiét d6 phong trong 18 gio. Dung mdi duoc loai bo
khoi hdn hop phan tng dudi p sudt thip, sau d6 nuée duge rét vao sin phdm cd dic thu
duogc, va qué trinh chiét dugc thuc hién véi diclometan, roi duoc loc qua mang loc nhua dé
loai bd két tiia rin va 16p dung dich nudc, va sau d6 dugc cd dic dudi ap suft thdp. San
phim c6 dic duge tinh ché bing séc ky cot (SiO2, cft 12 g; hexan/etyl axetat = 0-100%), va
duoc ¢6 dic dé thu duoc hop chit mong mudn (0,090 g, 69,5%) dudi dang chét rin mau

tring.

'H NMR (400 MHz, CDCL;) & 7,49 (dd, J = 7,1, 0,5 Hz, 1H), 7,23 (dd, J = 2,0, 0,5
Hz, 1H), 6,83 (dd, J = 7,1, 2,0 Hz, 1H), 5,33 ~ 5,28 (m, 1H), 4,58 (d, J = 7,3 Hz, 2H), 1,80
(dd, J = 3,6, 0,8 Hz, 6H); LRMS (ES) m/z 300,3 (M* + 1).

Vi du 49: Tdne hop hop chit 49, 1-etyl-4-(5-(triflometyl)-1,3.4-oxadiazol-2-
vDpyridin-2(1H)-on

+/\Br———> |

N:,>/0F3 b} j‘)»ca
4-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2(1H)-on (0,100 g, 0,433 mmol) dugc
hoa tan trong N,N-dimetylformamit (2,5 ml), sau d6 hydrogenat natri (60,00%, 0,026 g,
0,649 mmol) duoc bd sung vao dung dich thu dugc & 0°C, va dugce khudy & cling nhiét do
trong 10 phut. Brometan (0,061 g, 0,562 mmol) dugc bd sung vao hdn hop phéan tmg, va
tiép tuc duge khudy & nhiét 6 phong trong 18 gio. Dung mdi dugce loai bo khoi hén hop
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phéan Gng dudi ap sudt thap, sau d6 nude dugce rét vao san pham c6 dic thu duge, va qud
trinh chiét dugc thuc hién véi diclometan, roi duoc loc qua mang loc nhya d& loai bo két tua
rin va 16p dung dich nudc, va sau d6 duoc cd dic dudi ap suét thép. San phém co dac duoc
tinh ché bﬁng sdc ky cot (SiO2, cot 12 g; hexan/etyl axetat = 0-100%), va dugc c6 dic dé thu
duoc hop chit mong muén (0,022 g, 19,6%) dudi dang chét rén mau tring.

'H NMR (400 MHz, CDCL) & 7,49 (d, T = 6,8 Hz, 1H), 7,24 (d, J = 1,6 Hz, 1H),
6,86 (dd, T =7,1, 1,9 Hz, 1H), 4,05 (q, ] = 7,2 Hz, 2H), 1,40 (t, J = 7,2 Hz, 3H); LRMS (ES)
m/z 260,2 (M* + 1).

Vi du 50: Téng hop hop chit 50, 4-(5-(diflometyl)-1.3.4-oxadiazol-2-y1)-1-(2-0x0-2-
(thiophen-2-yDety)pyridin-2(1H)-on

/] Q
/ o ' 0 )

o |
) CF2H 0_/>—-—CF2H
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4-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2(1H)-on (0,100 g, 0,469 mmol) dugc
hoa tan trong N,N-dimetylformamit (2,5 ml) & 0°C, sau d6 hydrogenat natri (60,00%, 0,028
g, 0,704 mmol) dugc bd sung vao dung dich thu duge, va duge khqu & cung nhi¢t do trong
10 phut. 2-brom-1-(thiophen-2-yl)etan-1-on (0,125 g, 0,610 mmol) dugc b6 sung vio hén
hop phén tmg, va tiép tuc dugce khudy & nhiét d6 phong trong 2 gid. Dung méi dugc loai bo
khoi hdn hop phan Gng dudi dp suét thap, sau d6 nuéc duge rét vao san pham cb dic thu
duoc, va qua trinh chiét dugc thuc hién véi diclometan, r6i dugc loc qua mang loc nhya dé
loai bo két tia rin va 16p dung dich nude, va sau d6 dugc cd dic dudi ap suét thap. San
phim c6 dic duge tinh ché bang sic ky cot (SiO2, cot 12 g; etyl axetat/hexan = 0-100%), va
duoc ¢ dic dé thu duoc hop chit mong mudn (0,110 g, 69,5%) dudi dang chit rin mau

trang.

'H NMR (400 MHz, CDCL) & 7,93 (dd, ] = 3,8, 0,9 Hz, 1H), 7,77 (dd, J = 5,0, 0,8
Hz, 1H), 7,45 (d, J = 7,2 Hz, 1H), 7,31 (d, T = 1,6 Hz, 1H), 7,22 (dd, J = 4,8, 4,0 Hz, 1H),
6,93 (t, J = 51,6 Hz, 1H), 6,93 (dd, T = 7,1, 1,9 Hz, 1H), 5,35 (s, 2H); LRMS (ES) m/z
338,3 (M* + 1).
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Vi du 51: Tbéng hop hop chit 51. 1-(2-(benzofuran-3-yl)-2-oxoetyl)-4-(5-
(diflometyl)-1.3.4-oxadiazol-2-yl)pyridin-2(1H)-on

VO}zCFzH
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)—CFaH
N~-N

N-N
4-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2(1H)-on (0,100 g, 0,469 mmol) duoc

hoa tan trong N,N-dimetylformamit (2,5 ml) & 0°C, sau d6 hydrogenat natri (60,00%, 0,028
g, 0,704 mmol) duogc bd sung vao dung dich thu dugc, va dugc khqu & cung nhi¢t do trong
10 phut. 1-(benzofuran-3-yl)-2-brometan-1-on (0,146 g, 0,610 mmol) duoc bd sung vao hdn
hop phan tng, va tiép tuc dugc khudy & nhiét d6 phong trong 2 gid. Dung mdi dugc loai bo
khoi hdn hop phan tmg dudi 4p suat thép, sau d6 nude dugc rét vao sin pham cb dic thu
duogc, va qua trinh chiét duoc thuc hién véi diclometan, r6i duoc loc qua mang loc nhya dé
loai bd két tiia rin va 16p dung dich nudc, va sau d6 dugc cd dac dudi ap sudt thdp. San
phém cd dac dugc tinh ché bang sdc ky cot (SiO2, cot 12 g; etyl axetat/hexan = 0-100%), va
duoc ¢ dic @ thu duoc hop chét mong mudn (0,085 g, 48,8%) dudi dang chét rdn mau

tréng.

'H NMR (400 MHz, CDCl) § 8,55 (s, 1H), 8,17 ~ 8,15 (m, 1H), 7,57 (d, J = 11,0
Hz, 1H), 7,51 (d, J = 7,1 Hz, 1H), 7,44 ~ 7,37 (m, 2H), 7,33 (d,J = 1,8 Hz, 1H), 6,93 (1, =
51,6 Hz, 1H), 6,96 (dd, T = 7,1, 1,8 Hz, 1H), 5,27 (s, 2H); LRMS (ES) m/z 372,4 (M" + 1).

Vi du 52: Tbéng hop hop chit 52. 4-(5-(diflometyl)-1.3.4-oxadiazol-2-yl)-1-(2-
metylallyDpyridin-2(1H)-on
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4-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2(1H)-on (0,100 g, 0,469 mmol) dugc
hoa tan trong N,N-dimetylformamit (2,5 ml) & 0°C, sau d6 hydrogenat natri (60,00%, 0,028

g, 0,704 mmol) dugc bd sung vao dung dich thu dugc, va duge khuéy & cung nhiét do trong
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10 phut. 3-brom-2-metylprop-1-en (0,061 ml, 0,610 mmol) duoc bd sung vao hén hop phan
ung, va tiép tuc duoc khuéy & nhiét @6 phong trong 2 gid. Dung mdi duoc loai bo khoi hdn
hop phan Ung dudi ap suit thap, sau d6 nudc duge rét vao san phidm c6 dic thu duge, va
qué trinh chiét dugc thuc hién véi diclometan, 161 duogc loc qua mang loc nhya dé loai bo
két tia rin va 16p dung dich nudc, va sau d6 duge c6 dic dudi dp sudt thdp. San phdm cb
ddc dugc tinh ché béng séc ky cot (SiOa, cot 12 g; etyl axetat/hexan = 0-100%), va duoc cb
dic dé thu dugc hop chit mong mubn (0,067 g, 53,4%) duéi dang chét rin mau tréng.

'H NMR (400 MHz, CDCL) § 7,40 (d, T = 7,1 Hz, 1H), 7,24 (d, J = 1,7 Hz, 1H),
6,91 (t, J = 51,6 Hz, 1H), 6,83 (dd, T =7,1, 1,9 Hz, 1H), 4,98 (s, 1H), 4,75 (s, 1H), 4,53 (s,
2H), 1,72 (s, 3H); LRMS (ES) m/z 268,4 (M* + 1).

Vi du 53: Téng hop hop chét 53, 4-(5-(diflometyl)-1.3.4-oxadiazol-2-yl)-1-(2-0x0-2-
(thiophen-2-yl)etyl)pyridin-2(1H)-on

Nsc;/\?,C F,H

4-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2(1H)-on (0,100 g, 0,469 mmol) dugc
hoa tan trong N,N-dimetylformamit (2,5 ml) & 0°C, sau d6 hydrogenat natri (60,00%, 0,028
g, 0,704 mmol) duoc bd sung vao dung dich thu duoc, va duge khudy & cling nhiét do trong
10 pht. 1-brom-3-metylbutan (0,073 ml, 0,610 mmol) duoc bd sung vao hdn hop phén tng,
va tiép tuc duoc khqu & nhiét d6 phong trong 2 gid. Dung méi dugc loai bo khoi hdn hop
phan mg dudi ap sut thip, sau d6 nudc duge rot vao san pham c6 dic thu duge, va qua
trinh chiét duoc thuc hién véi diclometan, rdi dugc loc qua mang loc nhua d loai bo két tia
rén va 16p dung dich nuéc, va sau d6 duoc c6 ddc dudi ap suét thdp. San phdm co dic dugc
tinh ché béng sic ky cot (SiO2, cdt 12 g; etyl axetat/hexan = 0-100%), va dugc co dac dé thu
dwoc hop chét mong muén (0,035 g, 26,3%) dudi dang chét rin mau tring.

IH NMR (400 MHz, CDCL) § 7,44 (d, ] = 7,1 Hz, 1H), 7,23 (d, J = 1,8 Hz, 1H),
6,91 (t,J = 51,6 Hz, 1H), 6,83 (dd, T =7.1, 1,9 Hz, 1H), 3,98 (dd, T = 7.5, 7,5 Hz, 2H), 1,67
~1,63 (m, 3H), 0,97 (d, J = 6,2 Hz, 6H); LRMS (ES) m/z 284,4(M" + 1).
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Vi du 54: Téne hop hop chit 54, 4-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-1-(3-
metylbut-2-en-1-y)pyridin-2(1H)-on ' ’

o)
N~N/>/CF2H N\ON/\}—'CFZH
4-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2(1H)-on (0,100 g, 0,469 mmol) duoc
hoa tan trong N,N-dimetylformamit (3 ml) & 0°C, sau d6 hydrogenat natri (60,00%, 0,028 g,
0,704 mmol) dugc bd sung vao dung dich thu duge, va dugc khqu & cung nhi¢t d6 trong 10
phut. 1-brom-3-metylbut-2-en (0,091 g, 0,610 mmol) duge bd sung vao hdn hop phan ung,
va tiép tuc duogc khqu & nhiét d§ phong trong 1,5 gi&r. Dung méi duoc loai bo khoi hdn hop
phan g dudi 4p sut thép, sau d6 nuéc dugc rét vao san pham c6 dic thu duge, va qua
trinh chiét duge thuc hién véi diclometan, roi dugce loc qua mang loc nhya dé loai bo két tia
rén va 16p dung dich nuéc, va sau d6 duge c6 déc dudi ap suét thip. San pham cb dic dugc
tinh ché bing séc ky cot (SiOz, cot 12 g; etyl axetat/hexan = 0-100%), va dugc cb déc dé thu
duoc hop chit mong mudn (0,026 g, 19,7%) duéi dang chét rin mau tring.

'H NMR (400 MHz, CDCL) § 7,46 (d, J = 7,1 Hz, 1H), 7,22 (d, J = 1,5 Hz, 1H),
6,91 (t, 1 = 51,6 Hz, 1H), 6,82 (dd, T =7,1, 1,9 Hz, 1H), 5,35 ~ 5,18 (m, 1H), 4,57 (d, T =7.3
Hz, 2H), 1,78 (s, 6H); LRMS (ES) m/z 282,4 (M* + 1).

Vi du 55: Tdéng hop hop chit 53, 4—(5-(diﬂ0mefvl)-1,3,4-oxadiazol-2-vl)-1-
etylpyridin-2(1H)-on

+ /\Br

N~Tj/>/CF2H N\(}/CFZH

4-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2(1H)-on (0,100 g, 0,469 mmol) dugc
hoa tan trong N,N-dimetylformamit (3 ml) & 0°C, sau d6 hydrogenat natri (60,00%, 0,028 g,
0,704 mmol) dugc bd sung vao dung dich thu dugc, va duge khudy & cting nhiét &6 trong 10
phut. Brometan (0,066 g, 0,610 mmol) duge bd sung vao hcx)n.hqp phén ung, va tiép tuc
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duoc khudy & nhiét 6 phong trong 1,5 gid. Dung méi dugc loai bo khoi hdn hop phén ting
duéi ap suét thép, sau d6 nudc dugce rét vao san phém cd dac thu duoc, va qué trinh chiét
duogc thuc hién véi diclometan, 16i duoc loc qua mang loc nhya dé loai bo két tia rén va 16p
dung dich nudc, va sau d6 dugc co dic dudi ap sut thép. San phém ¢d dic dugc tinh ché
béng sdc ky cot (SiO2, cdt 12 g; etyl axetat/hexan = 0-100%), va dugc c6 dic dé thu duoc
hop chit mong mudn (0,011 g, 9,7%) duéi dang chit rin mau tring.

'H NMR (400 MHz, CDCl;) § 7,47 (d, J = 7,1 Hz, 1H), 7,26 (d, J = 3,2 Hz, 1H),
6,92 (t,J = 51,6 Hz, 1H), 6,86 (dd, J =7,0, 1,9 Hz, 1H), 4,05 (q, J = 7,2 Hz, 2H), 1,40 (t, T =
7,2 Hz, 3H); LRMS (ES) m/z 242,3 (M* + 1),

Vi du 56: Téng hop hop chit 56, 1-(2-(5-clothiophen-2-yl)-2-oxoetyl)-4-(5-
(diflometyl)-1.3.4-oxadiazol-2-yl)pyridin-2(1H)-on

O}»CFZH
N~N
4-(5-(diﬂ0mety1)-1,3,4-oxadiazol-2-yl)pyridih-Z(lH)-on (0,100 g, 0,469 mmol) dugc
hoa tan trong N,N-dimetylformamit (3 ml) & 0°C, sau d6 hydrogenat natri (60,00%, 0,028 g,
0,704 mmol) dugc bd sung vao dung dich thu dugc, va dugc khuéy & cung nhiét 46 trong 10
phut. 2-brom-1-(5-clothiophen-2-yl)etan-1-on (0,146 g, 0,610 mmol) dugc b6 sung vio hdn
hop phan tmg, va tiép tuc dugc khudy & nhiét d6 phong trong 1,5 gid. Dung méi dugc loai
b6 khoi hdn hop phan tmg dudi ap suit thép, sau d6 nuéc duge rét vao san phim c6 dic thu
dugce, va qua trinh chiét dugc thuc hién véi diclometan, rdi duoc loc qua mang loc nhya dé
loai bo két tia rin va 16p dung dich nudc, va sau d6 duge cd dic dudi ap suét thap. San
phidm c6 dic duge tinh ché bang sic ky cot (SiO2, cot 12 g; etyl axetat/hexan = 0-100%), va
duge cd dic d& thu dugc hop chit mong mudn (0,035 g, 20,1%) dudi dang chét rin mau

tréng.

'H NMR (400 MHz, CDCL) & 7,74 (d, J = 4,2 Hz, 1H), 7,44 (d, J = 6,7 Hz, 1H),
731 (s, 1H), 6,93 (t, J = 51,5 Hz, 1H), 7,04 (d, J = 3,9 Hz, 1H), 6,94 (dd, T = 7.8, 2,2 Hz,
1H), 5,25 (s, 2H); LRMS (ES) m/z 372,3 (M* + 1).
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Vi du 57: Téng hop hop chit 57, (R)-N-(2-(4-(5-(diflometyl)-1,3.4-oxadiazol-2-yl)-

2-oxopyridin-1(2H)-yl)-1-phenyletyl)morpholin-4-carboxamit

Budc 1: Tdng hop tert-butyl (R)-(2-brom-1-phenyletyl)carbamat

OH —_—
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Tert-butyl (R)-(2-hydroxy-1-phenyletyl)carbamat (1,000 g, 4,214 mmol), carbon
tetrabromua (2,096 g, 6,321 mmol) va triphenylphosphin (1,658 g, 6,321 mmol) dugc hoa
tan trong diclometan (30 ml) & 0°C, sau d6 dung dich thu dugc dugc khudy & nhiét do
phong trong 18 gid. Dung dich natri hydro cacbonat bdo hoa dugc rét vao hdn hop phén
ung, va qua trinh chiét dugc thuc hién véi diclometan. Lép hitu co dugce rira béng dung dich
natri clorua bdo hoa, tiép d6 duoc khir nude bing magie sunfat khan, rdi dugc loc, va sau d6
duoc cd ddc dudi ap suét thép. San phém cd dic duoc tinh ché béng séc ky ¢t (SiO2, 2¢ot 4
g; etyl axetat/hexan = 0-5%), va duoc ¢d dic d2 thu duoc hop chit mong mudn (0,620 g,

49,0%) dudi dang chat rén mau tréng.

Bu6e 2: Tbéng hop tert-butyl (R)-(2-(4-(5-(diflometyl)-1.3.4-oxadiazol-2-yl)-2-

oxopyridin-1(2H)-y])-1-phenyletyl)carbamat

> | °>—~CF-ZH
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4-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2(1H)-on (0,484 g, 2,272 mmol) va
hydrogenat natri (60,00%, 0,091 g, 2,272 mmol) dugc hoa tan trong N,N-dimetylformamit
(10 ml) & 0°C, sau d¢ tert-butyl (R)-(2-brom-1-phenyletyl)carbamat (0,620 g, 2,065 mmol)
dugc tao ra trong budce 1 duge bb sung vao dung dich thu duogc, va dugce khudy & nhiét o
phong trong 18 gid. Dung moi dugc loai bo khoi hén hop phan ung dudi ap suét thap, sau
d6 san phém cd dac duogc tinh ché béng sdc ky cot (SiO2, cOt 12 g; etyl axetat/hexan = 50-
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100%, dung dich metanol/diclometan = 5%), va dugc co dic d& thu duoc hop chit mong

mudn (0,170 g, 19,0%) dudi dang chét rén mau tring.

Bude 3: Tdne hop (R)-1-(2-amino-2-phenyletyl)-4-(5-(diflometyl)-1,3.4-oxadiazol-
2-yDpyridin-2(1H)-on

0
;}——-CFzH

Tert-butyl (R)-(2-(4-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-2-oxopyridin-1(2H)-yl)-1-
phenyletyl)carbamat (0,170 g, 0,393 mmol) duogc tao ra trong budc 2 va axit trifloaxetic
(0,301 ml, 3,931 mmol) dugc hoa tan trong diclometan (5 ml) & nhiét do phong, sau do
dung dich thu dugc dugc khuéy & clng nhiét do trong 5 gio. Dung dich natri hydro cacbonat
bio hoa duoc rét vao hdn hop phan tng, sau d6 qua trinh chiét dugc thuc hién véi
diclometan, r6i duoc loc qua mang loc nhya dé loai bo két tha rin va 16p dung dich nude, va
sau d6 duge cb dic dudi ap sudt thip. Hop chit mong muén dugce st dung ngay ma khong

can cong doan tinh ché b sung (0,095 g, 72,7%, chét rin mau vang nhat).

Budc 4: Tdng hop hop chét 57

o)——CFzH

N~-N

(R)-1-(2-amino-2-phenyletyl)-4-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2(1H)-
on (0,050 g, 0,150 mmol) duoc tao ra trong budc 3 va N,N-diisopropyletylamin (0,131 ml,
0,752 mmol) dugc hoa tan trong diclometan (5 ml) & 0°C, sau d6 triphosgen (0,036 g, 0,120
mmol) dugc bd sung vao dung dich thu dugc, va dugce khqu & cung nhiét dg. Morpholin

(0,016 ml, 0,181 mmol) dugc bé sung vao hén hop phan tng, va tiép tuc duoc khudy & cling
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nhiét 6 trong 30 phut. Dung dich natri hydro cacbonat bdo hoa dugc rét vao hén hop phan
tmg, sau d6 qua trinh chiét dugc thuc hién véi diclometan, 161 duge loc qua mang loc nhua
dé loai bo két tha rin va 16p dung dich nuéc, va sau d6 dugc cb dic dudi ap sudt thép. San
phim c6 dic dugc tinh ché bang sic ky cot (SiO2, cot 4 g; etyl axetat/hexan = 60-100%), va
duoc cb dic dé thu duoc san phém, sau do6 san phém thu dugc duoc tinh ché lai béng sic ky
cot (SiO2, cot 4 g; metanol/diclometan = 0-2,5%), va duoc cd dic dé thu dugc hop chét

mong mubn (0,033 g, 49,2%) dudi dang chét rin mau trang.

IH NMR (400 MHz, CDCls) § 7,39 - 7,27 (m, 5H), 7,14 (d, 1H, J = 7,1 Hz), 7,08 -
6,80 (m, 3H), 5,28 - 5,24 (m, 1H), 4,48 - 4,43 (m, 1H), 4,26 (dd, 1H, J = 13,8, 3,2 Hz), 3,72
-3,67 (m, 4H), 3,41 - 3,34 (m, 4H); LRMS (ES) m/z 446,5 (M* + 1).

Vi du 58: Tdng hop hop chit 58, (R)-N-(2-(4-(5-(diflometyl)-1.3.4-oxadiazol-2-yl)-
2-oxopyridin-1(2H)-y1)-1-phenyletyl)thiomorpholin-4-carboxamit 1.1-dioxit

: N |
NHZ AN

(R)-1-(2-amino-2-phenyletyl)-4-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2(1H)-
on (0,045 g, 0,135 mmol) dugc tao ra trong budc 3 trong téng hop hop chét 57, va N,N-
diisopropyletylamin (0,118 ml, 0,677 mmol) dugc hoa tan trong diclometan (5 ml) ¢ 0°C,
sau d6 triphosgen (0,032 g, 0,108 mmol) dugc bd sung vao dung dich thu dugc, va dugc
khudy & ciing nhiét d9. Thiomorpholin 1,1-dioxit (0,022 g, 0,162 mmol) dugc bd sung vio
hén hop phan tmg, va tiép tuc duge khudy & cling nhiét do trong 30 phut. Dung dich natri
hydro cacbonat bdo hoa dugc rét vao hdn hop phan tng, sau d6 qua trinh chiét dugc thuc
hién véi diclometan, 161 dugc loc qua mang loc nhua d8 loai bo két tia rén va 16p dung dich
nuée, va sau d6 dugc co dic dudi p suat thip. San phdm cb didc dugc tinh ché bang sic ky
cdt (Si0g, cot 4 g; etyl axetat/hexan = 60-100%), va duoc c6 ddc dé thu duoc san phém, sau

d6 san phérn thu duoc duogc tinh ché lai béng séc ky cot (SiO2, cot 4 g; metanol/diclometan
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= 0-2,5%), va dugc cd dic dé thu duoc hop chét mong mudn (0,025 g, 37,4%) dudi dang

chat ran mau trang.

'H NMR (400 MHz, CDCls) § 7,51 (d, 1H, T = 5,9 Hz), 7,34 - 7,25 (m, 6H), 7,08 -
6,82 (m, 2H), 5,21 - 5,16 (m, 1H), 4,46 - 4,40 (m, 1H), 4,22 (dd, 1H, J = 13,8, 3,4 Hz), 3,90
- 3,80 (m, 4H), 2,98 - 2,95 (m, 4H); LRMS (ES) m/z 494,5 (M* + 1).

Quy trinh do va phéan tich hoat tinh hop chét cia séng ché

Vi du 1: Xac dinh kha ning e ché hoat tinh enzym HDAC (in vitro)

Chét e ché HDAC6 chon loc rat quan trong dbi voi kha ning chon loc trc ché
HDAC]I, vén 12 nguyén nhan gdy ra cic tdc dung phu. Pé xé4c dinh didu nay, kha ning chon
loc enzym HDAC1/6 va kha ning chon loc té bao (HDAC1: axetyl hoa histon/HDAC6:

axetyl hoa tubulin) da duoc nghién ciu.
1. Phuong phép thi nghiém

Kha nédng trc ché enzym HDAC cua vt liéu thir nghiém dugc do béng B0 xét nghiém
phét hién thudc thong qua x4c dinh ham luong flo HDAC1 (Enzolifesciences: BML-
AKS511) va tai tb hgp HDAC6 & ngudi (Calbiochem: 382180). Ddi véi xét nghiém HDACI,
cac miu duge xtr Iy & néng dd 100, 1000 va 10000 nM. Déi voi xét nghiém HDAC6, céac
mAu duge xtt Iy & ndng d6 0,1, 1, 10, 100 va 1000 nM. Sau khi xtt Iy mau, phan tmg dwoc
tiép tuc & 37°C trong 60 phut, sau d6 dugc xir ly voi yéu t6 phét trién, va sau d6 duogc dua
vao phan tmg & 37°C trong 30 phut, sau d6 mét d6 huynh quang (Ex 390, Em 460) duoc do
bang phuong phap FlexStation3 (Molecular device).

2. Két qua thi nghiém
Két qua duoc trinh bay trén bang 2 sau ddy.

Nhu duogc trinh bay trong két qua nghién ctru kha ning e ché hoat tinh enzym
HDAC trén bang 2, cac din xuit 1,3,4-oxadiazol theo sdng ché thé hién kha nang chon loc

enzym HDAC1/6 tdt.

Béang 2
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Hop chit| HDAC6 (uM) | HDAC1 (uM) | Hop chit | HDACG (M) | HDACI (uM)
1 0,082 ND 30 1,794 ND
2 0,065 ND 31 1,097 ND
3 0,210 ND 32 2,422 ND
4 0,514 ND 33 1,266 ND
5 0,040 ND 34 2316 ND
6 0456 ND 35 2,212 ND
7 0,364 ND 36 0935 ND
8 0,253 ND 37 1,297 ND
9 0,247 ND 38 2395 ND
10 0,217 ND 39 0,900 ND
11 2,248 ND 40 0945 ND
12 0,631 ND 41 5,180 ND
13 0306 ND 42 1,909 ND
14 0,108 ND 43 0236 ND
15 0,074 ND 44 0382 ND
16 0,952 ND 45 0,290 ND
17 0,507 ND 46 1,127 ND
18 0,509 ND 47 'ND ND
19 0351 ND 48 1,666 ND
20 0,257 ND 49 1,593 ND
21 0381 ND 50 0238 ND
22 0,427 ND 51 0,284 ND
23 0,598 ND 52 0377 ND
24 0,284 ND 53 0388 ND
25 0239 ND 54 0,663 ND
26 0,272 ND 55 0284 ND
27 0,726 ND 56 0,126 ND
28 0,156 ND 57 0301 ND
29 0261 ND 58 0358 ND

* ND: khong phat hién thdy

Nhu duoc md ti & Bang 2 trén ddy, két qua kidm tra kha ning te ché hoat tinh doi

v6i HDACI1 va HDAC6 cho thiy ring, din xuét 1,3,4-oxadiazol theo sing ché, déng phan
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quang hoc cta ching hodc mubi duge dung cia ching khong chi thé hién hoat tinh trc ché

HDACS t6t, ma con thé hién hoat tinh tc ché chon loc tét d6i véi HDAC6-HDACT.
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YEU CAUBAO HO
1. Din xuét 1,3,4-oxadiazol c6 cong thirc I sau ddy, ddng phan quang hoc cia ching

hodc muodi dugc dung cia ching:

[Cong thuc I

(®)

. .
R{'/ \I?I/U\X
Z I

\Y | \ O/>/R2

N~y

trong do,
X, Y va Z doc 1ap v6i nhau 1a CR3 hodc N;

L 1a <(C1-Cs alkylen)-, -(C2-Cs alkenylen)-, -(C=0)-(C1-C4 alkylen)-, -(C=0)O-(Ci-
Cs alkylen)-, -(C=O)NH-(C1-C4 alkylen)-, -O(C=0)-(Ci-Cs alkylen)- hodc lién két don,
trong d6 it nhat mot H ctia -(Ci-Cs alkylen)-, -(C2-Cs alkenylen)-, -(C=0)-(C1-Cs alkylen)-,
-(C=0)0-(C1-C4 alkylen)-, -(C=0)NH-(C;-Cs alkylen)- va -O(C=0)-(C1-Cs alkylen)- c6 thé
duoc thé bai aryl hodc di aryl (heteroaryl);

Ri 1a hydro, -C1-C6 alkyl, -C>-Cs alkenyl, -Cs3-Cs xycloalkyl, heteroxycloalkyl,
benzyl, aryl, heteroaryl hodc -NR4Rs, trong d6 it nhéit mot H cia aryl hodc heteroaryl c6 thé
duoc thé boi -Ci-Cs alkyl, -C>-Cs alkenyl, -Ci-Cs haloalkyl, -C1-Cs aminoalkyl, -Ci-Cs
hydroxyalkyl, -Ci-Cs alkoxy, hydroxy, xyano, halo, nitro, -CF2H, -CF3, -NR¢R7, -C(=0)-Rs
hodc -S(=0)-Ro;

Rz 1a -CF,H hoic -CF3;
R3 1a hydro, halo hodc -Ci-Cs alkyl,
R4 - R7 dgc 1ap véi nhau 1a H hodc -C;-Ce alkyl; va

Rs va Ro doc 1dp véi nhau 1a H, OH hoéc -C;-Cs alkyl.
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2. Dan xuét, déng phén, hodc mudi dugc dung theo diém 1, trong do:
X, Y va Z doc 1ap véi nhau 1a CR3 hodc N;

L 14 -(C1-Cs alkylen)-, -(C2-Cs alkenylen)-, -(C=0)-(C1-Cs alkylen)-, -(C=0)O-(C:-
Cs alkylen)-, -(C=0)NH-(C:-C4 alkylen)-, -O(C=0)-(C1-C4 alkylen)- hodc lién két don,
trong d6 it nhat mot H ctia -(C1-Cs alkylen)-, -(C2-Cs alkenylen)-, -(C=0)~(C1-Cq alkylen)-,
-(C=0)0-(C1-Cs alkylen)-, -(C=0)NH-(Ci-Cs alkylen)- va -O(C=0)-(Ci-Cs alkylen)- c6 thé
duge thé boi aryl;

R 14 hydro, -C1-Cs alkyl, -C2-Cs alkenyl, heteroxycloalkyl, benzyl, aryl, heteroaryl
hodc -NR4Rs, trong d6 it nhit mo6t H coa aryl hodc heteroaryl c6 thé duoc thé boi -C1-Cs
alkyl, -C1-Cs alkoxy, halo, nitro, -CF3 hodc -S(=0)2-Ro;

R 14 -CF2H hoic -CF3;

R3 1a hydro hoéc halo;

R4 - Rs ddc 14p v6i nhau 18 -C1-Cg alkyl; va

Ry d6c 14p véi nhau 1a -C;1-Cs alkyl.

3. Din xuét, ddng phan, hodc mudi dugc dung theo diém 1, trong do:
X, Y va Z doc 14p va6i nhau la CRs;

L 13 -(C1-Cs alkylen)-, -(C2-Cs alkenylen)-, -(C=0)-(Ci1-C; alkylen)-, -(C=0)O-(Ci-
Cz alkylen)-, -(C=O)NH-(Ci-C: alkylen)-, -O(C=0)-(Ci-C: alkylen)- hodc lién két don,
trong d6 it nhat mot H cua -(C1-Cy4 alkylen)-, -(C2-Cs alkenylen)-, -(C=0)-(Ci-C; alkylen)-,
-(C=0)0-(C1-C> alkylen)-, -(C=0)NH-(C:-C: alkylen)- va -O(C=0)-(Ci-C; alkylen)- c6 thé
duoc thé béi aryl; ' '

e
i
e e N
Lo ™ L
0 o ] .
L L S8
Ry 13 -C1-Cs alkyl, -Co-Cs alkenyl, ™", O, O O benzyl, phenyl,
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A
l'-f‘ u"J{«“J“ ’ x;;*»
ok S O oS, L
Mw‘ \‘;\ l"*! N \_fi SS [ f [ L "-\*2; . g E‘
naphthyl, ‘Lzz'/ ﬁ—-‘? , \ g . o7 = , S s ’ &
! {
-«N;Ar ,R.In; ”S .ﬁ
NS NN 0
W oo

hodc -NR4Rs, trong d6 it nhit mot H cta phenyl naphthyl, L/ , o ,
e )(
84 @sz S U
hoac O ¢ thé duogc thé baoi -Ci-Cs alkyl, -Ci-

Cs alkoxy, halo, nitro, -CF3 hodc -S(=0)2-Ro;

R 14 -CF2H hodc -CF3;

R3 1a hydro;

R4 - Rs doc 14p voi nhau 13 -Ci-Cq alkyl; va

Ro ddc 14p véi nhau 1a -Ci-Cs alkyl.

4. DAn xuit, déng phén, hodc mudi duoc dung theo diém 1, trong do:

X, Y va Z doc lap véi nhau la CR3;

L 14 -(C1-C4 alkylen)-, -(C2-C4 alkenylen)-, -(C=O)-(C1-Cz alkylen)-, -(C=0O)NH-(Ci-
C; alkylen)-, -O(C=0)-(C1-C> alkylen)- hoic lién két don, trong d6 it nhat mot H ctia -(Ci-
Cs alkylen)-, -(C2-Cs alkenylen)-, -(C=0)-(Ci-Cz alkylen)-, -(C=O)NH-(Ci-C; alkylen)-
hogic -O(C=0)-(Ci-Cz alkylen)- c6 thé dugc thé béi aryl;

1/,[,.,,(]

R; 1a -Ci-Cs alkyl, -C»-Cs alkenyl, o G, phenyl, naphthyl,
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{

LBy PR 0, C JD:

hz j.f‘: \ ”}“{‘-c . | L«» *-‘. ““*’%sé e \&g

o— ) , O : , il hoidc o , trong do it nhét

{

N AT i s T iy
NN | L w2,
Lo W SN s iy P

mot H cia phenyl, naphthyl, O— | A¢ o £ hoic

c6 thé duoc thé boi -C1-Cs alkoxy, halo, nitro hodc -CF3;
Rz 1a -CF2H; va
R3 12 hydro.

5. DAn xuét, ddng phan, hoic mudi duoc dung theo diém 1, trong d6 din xuét cé

cong thirc I nay dugce chon tir cac hop chét trong bang sau:

Hop Céu triic Hop Céu tric
chat chat

1

§

5
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Hop Céu tric Hop Céu triic
chat chat

1

13

15

17

19

21
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Hop

Cau truic

Cau truc
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Hop Céu triic Hop Céu tric
chat

39

ai

43

47

51

53

77



44320

Hop Céhu triic

Cau trac

55

6. Dén xut, déng phan, hodc mudi duge dung theo diém 5,

trong d6 din xuét c6 cong thuc I nay 13 hop chit dugc chon tir nhém bao gdm cac

hop chét 1,2, 3,5, 7, 8, 9, 10, 13, 14, 15, 20, 21, 24, 25, 26, 28, 29, 43, 44,45, 50, 51, 52,

53, 55, 56, 57 va 58.

7. Duoc phim ding dé phong hodc didu tri bénh lién quan dén hoat tinh histon
deaxetylaza 6, chtta din xuit 1,3,4-oxadiazol c6 cong thuc I, ddng phan quang hoc cta

ching hoic mudi duge dung cua ching theo diém,bét ky trong s6 cac diém 1-6 1am thanh

phén hoat tinh.
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