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Linh vuwe k¥ thuit dwoc dé cap

Séng ché dé cap dén hop chit hitu co ¢6 tac dung dé diéu tri va/hodc phong ngira
bénh & dong vat c¢6 v, va cu thé 12 hop chat 1a chit chil van duoc wu tién cia thu thé

Cannabinoit 2.
Tinh trang k§ thuit cia sing ché

Thu thé canabinoit 14 mdt nhom thu thé mang € bao thudc siéu ho thu thé bit cip
v6i protein G. Hién c6 hai nhém phu da biét, duoc goi la thu thé canabinoit 1 (CB1) va
thu thé canabinoit 2 (CB2). Thu thé CB1 chil yéu duoc bidu hién trong hé thin kinh
trung wong (tirc 13 trong hanh nhén tiéu ndo, hai ma) va cé mit véi luong it hon &
ngoai bién. CB2, ma dugc ma hda bdi gen CNR2, dugc biéu hién phﬁn 16n & ngoai vi,
trén cac t& bao cua hé mién dich, nhu céc dai thuc bao va cac té bao T (Ashton, J. C. et
al. Curr Neuropharmacol 2007, 5(2), 73-80; Miller, A. M. et al. Br J Pharmacol 2008,
153(2), 299-308; Centonze, D., et al. Curr Pharm Des 2008, 14(23), 2370-42), va trong
hé thdng da day rudt non (Wright, K. L. et al. Br J Pharmacol 2008, 153(2), 263-70).
Thu thé CB2 ciing duoc phan b rong khip trong ndo, & d6 né dugc tim thdy chu yéu
trén t€ bao vi thin kinh dém va khéng phai cic noron (Cabral, G. A. et al. Br J
Pharmacol 2008, 153(2): 240-51).

Su quan tdm dbi véi cac chét chu van thu thé CB2 van tiép tuc gia tdng trong thap
ky qua (hién nay c6 tir 30 dén 40 don xin cp patent/nim) do trén thuc té 1a mot vai
hop chit trude d6 da duge chi ra 1a ¢6 tac dung c6 loi trén cac mo hinh tién 14m sang
dbi v&i nhidu bénh & ngudi bao gdm chimg dau man tinh (Beltramo, M. Mini Rév Med
Chem 2009, 9(1), 11-25), xo vita ddng mach (Mach, F. et al. ] Neuroendocrinol 2008,
20 Suppl 1, 53-7), diéu hoa khéi luong xwong (Bab, I. et al. Br J Pharmacol 2008,
153(2), 182-8), viém thin kinh (Cabral, G. A. et al. J Leukoc Biol 2005, 78(6), 1192-
7), tén thuong do thiéu mau cuc bo/tai tudi mau (Pacher, P. et al. Br J Pharmacol 2008,
153(2), 252-62), bénh xo hoa toan than (Akhmetshina, A. et al. Arthritis Rheum 2009,
60(4), 1129-36; Garcia-Gonzalez, E. et al. Rheumatology (Oxford) 2009, 48(9), 1050-
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6), bénh xo hda gan (Julien, B. et al. Gastroenterology 2005, 128(3), 742-55; Munoz-
Luque, J. et al. ] Pharmacol Exp Ther 2008, 324(2), 475-83).

Tén thuwong do thiéu mau cuc bo/tai tudi mau (/R) 1a nguyén nhan chinh gay pha
hiy mo xuét hién & cac tinh trang bénh ly nhu dot quy, bénh nhdi mau co tim, tim phéi
nhén tao va cac phiu thuit mach khac, va céy ghép co quan, cling nhu la co ché chinh
gdy pha hily by phan cudi day than kinh cam gidc, gy bién ching sbc tudn hoan &
nhiéu cin bénh khéc nhau. Tt ca cac tinh trang bénh ly nay dugc déc trung bdi sy pha
v& hé théng cung cdp méau binh thuong, dn dén viée cung cp oxy khong du cho mé.
Qué trinh tai cip oxy, vi du, tai twdi méu 1a giai phap didu tri cudi cing d khoi phuc
viéc cung cip oxy binh thudong cho mé. Tuy nhién, mau thiéu oxy va cac dudng chit
dan t6i cac tinh trang bénh trong d6 néu phuc hoi tuan hoan s& din dén gay tén thuong
cho md. Tén thuong tai trdi mau mot phén 1a do dap tng viém cta cac mo tdn thuong.
Céc bach ciu, dugc cung cép cho vung nay khi mau tudn hoan tré lai, sé giai phéng
chit mang yéu t6 viém nhu intolokin ciing nhu céc gde tu do dé dap Umg vdi viéc mo
bi tén thuong. Dong chay ctia mau dugc khoi phuc s& dua oxy tré lai cac t& bao, gy

t6n thuong cho protein té bao, ADN, va mang sinh chét.

Hién tuong tién thich nghi trong chtng thiéu méau cuc by (RIPC) la co ché bao vé
ndi tai cta co thé chéng lai tén thuong do ching thiéu mau cuc bd va su tai tudi mau
gdy ra. N6 m6 t& hién tuong déng quan tim trong d6 chimg thiéu méau cuc bd va tai
tudi méau thodng qua khong gay chét xay ra trong mot co quan hodic mdt mé, tao ra tinh

A 66

dé khang v6i cdc ton thuong do tai tudi mau va thi€u mau cuc by “giy chét” trong co
quan hodc mo tir cach xa noi xay ra hi¢n tugng nay. Co ché thuc sy ma théng qua do
chimg thi€u mau cuc bd va tai tudi méu thoang qua dién ra & co quan hodc mo tao ra

kha ning bao vé hi¢n chua dugc biet dén mac du mét vai gia thuyét da dugce dua ra.

Gia thuyét vé& thé dich cho ring cic chét ndi sinh (nhu adenosin, bradykinin,
opioit, CGRP, endocanabinoit, Angiotensin I hodc mét s6 chit khac nhu yéu t§ thé
dich chua xéc dinh duoc) dugc tao ra trong co quan hodc mé tir xa di vao dong mau va
hoat héa thu thé trong g ctia né trong mé dich va do d6 khéi phuc céc qua trinh bao
v¢ tim mach khac nhau trong té bao ma thuong xudt hién cung vo&i hién tugng tién

thich nghi trong ching thiéu mau cuc bd.
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Céc sb liéu gan déy cho thiy c4c endocannabinnoit va céc thu thé cua chung, cu
thé CB2 1a ¢6 thé c6 lién quan dén hién tuong tién thich nghi ndy va gép phan ngin
nglra ton thuong do tai tudi mau gy ra bing cach didu hoa giam dép ung viém
(Pacher, P. et al. Br J Pharmacol 2008, 153(2), 252-62). Cu thé, c4c nghién ctru gn
day st dung chét chu van cdng cu CB2 d4 ching minh duogc hiéu luc ctia chat chi van
nay trong viéc lam giam tén thuong I/R trong tim (Defer, N. et al. Faseb J 2009, 23(7),
2120-30), ndo (Zhang, M. et al. J Cereb Blood Flow Metab 2007, 27(7), 1387-96), gan
(Batkai, S. et al. Faseb J 2007, 21(8), 1788-800) va than (Feizi, A. et al. Exp Toxicol
Pathol 2008, 60(4-5), 405-10).

Ngoai ra, trong nhitng nim gin ddy, ngay cang c¢6 nhidu tai liéu chi ra ring CB2
cling c6 thé ddng quan tim trong viéc thiét 1ap tinh trang tién man tinh va man tinh.
Viéc diéu hoa ting dac higu déi voi CB1 va CB2 c6 lién quan trong mé hinh déng vat
méc bénh man tinh c6 lién quan dén bénh xo hoa (Garcia-Gonzalez, E. et al.
Rheumatology (Oxford) 2009, 48(9), 1050-6; Yang, Y. Y. et al. Liver Int 2009, 29(5),
678-85) véi biéu hién CB2 lién quan trong cic nguyén bao xo co, cac té bao nay chiu

trach nhiém cho tién trinh xo hda.

Trén thuc té, viéc hoat hoa thu thd CB2 bing chit chi van CB2 chon loc d3 duoc
chi ra 13 tao ra tdc dung chdng xo héa & bénh xo cimg toan than lan téa (Garcia-
Gonzalez, E. et al. Rheumatology (Oxford) 2009, 48(9), 1050-6) va thu thé CB2 déng
vai trd nhu dich quan trong trong ching xo hoa da thit nghiém (Akhmetshina, A. et al.
Arthritis Rheum 2009, 60(4), 1129-36) va trong sinh 1y bénh & gan, bao gdm chimg xo
héa lién quan dén cac bénh gan man tinh (Lotersztajn, S. et al. Gastroenterol Clin Biol
2007, 31(3), 255-8; Mallat, A. et al. Expert Opin Ther Targets 2007, 11(3), 403-9;
thersztajn, S. et al. Br J Pharmacol 2008, 153(2), 286-9).

Céc hop chét theo sang ché lién két va didu bién thu thé CB2 va c6 hoat tinh thip
hon d6i voi thu thé CB1.

Ban chit ky thuit cia sing ché

Vi céc 1y do néu trén, muc dich ctia sing ché 1a dé xudt hop chit c6 cong thirc (I):



trong doé:

Ala Al, A2, A3, A4 AS, A6, A7 hoac A8

N N N @)

4 N 7 5 6
WOl T U
A1 A2 A3 Ad
H N O O

N 7 7
<y WO W W
N H o)

A5 A6 A7 A8

R'la hydro hoéc halogen;

R*1a halogen, xycloalkyl, haloazetidinyl, 6-oxa-1-aza-spiro[3.3]heptyl hoic
alkylsulfonyl;

R’12-OR®,  pyrolidinyl, halopyrolidinyl, hydroxypyrolidinyl, morpholinyl,
xycloalkylsulfonyl, alkoxyazetidinyl, 2-oxa-6-aza-spiro[3.3]heptyl hoic 2-
oxa-7-azaspiro[3.4]heptyl,;

R'lahydro, alkyl, hydroxyalkyl, alkoxyalkyl, haloalkyl, xycloalkyl,
hydroxyxycloalkyl, alkylxycloalkyl, aminocacbonylxycloalkyl, phenyl,

phenylalkyl, alkyloxetanyl, azetidinyl hodc aminooxetanyl;
R’ 13 hydro, alkyl hodc alkyloxadiazolyl;

hoic R* va R’ cung voi nguyén tir cacbon ma ching dugc gin vao, tao ra

xycloalkyl;

R® 14 alkyl;
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R’ 1a alkyl; va

R® 12 haloalkyl, alkoxyalkyl, xycloalkylalkyl, haloalkyl, halophenyl, oxetanyl,
oxetanylalkyl, alkyloxetanylalkyl, tetrahydrofuranyl, tetrahydrofuranylalkyl,
alkylsulfonylphenyl, alkylpyrolidinyl, alkylpyrolidinylalkyl, azetidinyl,
morpholinylalkyl,  tetrahydropyranyl,  pyrolidinylalkyl,  piperidinyl,
piperidinylalkyl, alkylpiperidinylalkyl, alkylpiperidinyl, dialkylaminoalkyl,
pyridinylalkyl, halooxetanylalkyl, dialkyloxazolylalkyl, alkyloxazolylalkyl,
halopyridinylalkyl hodc morpholinyl;

hodc muoi dugc dung hodc este cia no.

Hop chét c¢6 cong thic (I) dic biét co tac dung trong viée diéu tri hodc phong
ngua, vi du, ching dau, bénh xo vita dong mach, bénh thoai hoa diém vang do tudi tac,
bénh vdng mac tiéu dudng, ching tdng nhan ap, ching tic tinh mach vOng mac, bénh
vOng mac ¢ tré sinh non, hdi chiung thiéu mau cuc bd & mét, chung teo thé dia ly, bénh
d4i thdo duong, ching viém, bénh viém rudt, ton thuong thiéu mau cuc bo-tai tudi
mau, bénh suy gan cép tinh, bénh xo hda gan, bénh xo hoda phéi, bénh xo hoa théin,
bénh xo hda todn than, chiing thai loai manh ghép khac loai cép tinh, bénh théin do
manh ghép khéc loai man tinh, bénh than do tiéu dudng, bénh thin tidu cu, bénh co
tim, bénh suy tim, bénh thiéu mau cuc bd co tim, bénh nhdi mau co tim, bénh xo cliing
toan than, ton thuong do nhiét, bong, seo phi dai, seo 161, sdt do viém loi, xo gan hodc
u gan, diéu hoa khéi luong xuong, bénh xo cing teo co mot bén, bénh da xo cing,
bénh Alzheimer, bénh Parkinson, dft quy, con thiéu mau cuc bd thodng qua hoac

ching viém mang mach nho.

Hop chit c¢6 cong thire (I) ddc biét c6 tac dung trong vigc diéu tri hodc phong
nglra bénh vdng mac tiéu dudng, chung tic tinh mach vOng mac hoac ching viém

mang mach nho.
M0 ta chi tiét sang ché

Trong phin mb ta, thuat ngit “alkyl”, mot minh hoic & dang két hop, dung dé chi
nhém alkyl mach théng hodc mach nhanh c6 1 dn 8 nguyén tir cacbon, cu thé 1a nhém

alkyl mach thing hodc mach nhanh c6 1 dén 6 nguyén tir cacbon va cu thé hon 1a nhém
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alkyl mach thing hodc mach nhanh c¢6 1 dén 4 nguyén tir cacbon. Céc vi du vé nhoém
C,-Cs alkyl mach thing va mach nhanh 1a metyl, etyl, propyl, isopropyl, butyl, isobutyl,
tert.-butyl, pentyl déng phén, hexyl ddng phén, heptyl ddng phan va octyl déng phan,
cu thé 13 metyl, etyl, propyl, butyl va pentyl, cu thé hon 1a metyl, etyl, propyl,
isopropyl, isobutyl, tert.-butyl va isopentyl. Cac vi du cu thé vé alkyl 1a metyl, etyl,
isopropyl, isobutyl va tert.-butyl, cu thé 1a metyl, etyl va tert.-butyl.

Thuat ngit “xycloalkyl”, mot minh hoic & dang két hop, dung d& chi vong
xycloalkyl c6 3 dén 8 nguyén tir cacbon va cu thé 14 vong xycloalkyl c6 3 dén 6 nguyén
tir cacbon. Cac vi du vé& xycloalkyl la xyclopropyl, xyclobutyl, xyclopentyl va
xyclohexyl, xycloheptyl va xyclooctyl. Céc vi du cu thé vé “xycloalkyl” 14 xyclopropyl,
xyclopentyl va xyclohexyl, cu thé 1a xyclopropyl va xyclohexyl.

Thuit ngit “alkoxy”, mot minh hodc & dang két hop, diung dé chi nhém co cong
thie alkyl-O-, trong d6 thudt ngit "alkyl" c6 y nghia cho trudc, nhu metoxy, etoxy, n-
Propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy va tert-butoxy. “Alkoxy” cu thé

12 metoxy, etoxy va butoxy, va cu thé 1a metoxy va butoxy.
Thuat nglt “oxy”, mdt minh hodc & dang két hop, dung dé chi nhom -O-.

Thuit ngit “halogen” hodc “halo”, mdt minh hodc & dang két hop, dung dé chi
flo, clo, brom hodc iot va cu thé 1a flo, clo hodc brom, cu thé hon 1a flo va clo. Thuat
ngit “halo”, két hop véi nhém khac, ding dé chi viéc thay thé cia nhoém do6 bing it nhat
mdt halogen, cu thé 14 dugc thé bing mot dén nam halogen, cu thé 14 tir mot dén bdn

halogen, tirc 12 mot, hai, ba hodc bén halogen. “Halogen” cu thé 1a flo.

Thuat ngit “haloalkyl”, mdt minh hodc & dang két hop, ding dé chi nhom alkyl
duoc thé béng it nhat mot halogen, cu thé 1a duoc thé béng mdt dén nam halogen, cu
thé 1a mot dén ba halogen. “Haloalkyl” cu thé 14 trifloetyl, triflometyl, triflopropyl va
difloetyl, cu thé hon la trifloetyl va difloetyl.

“Halophenyl” cu thé 1a flophenyl. Haloazetidinyl cu thé 14 difloazetidinyl, cu thé
1a 3,3-diflo-azetidin-1-yl. Halopyrolidinyl cu thé 14 diflopyrolidinyl, cu thé 1a 3,3-diflo-
pyrolidin-1-yl, hodc tetraflopyrolidinyl, cu thé 1a 3,3,4,4-tetraflopyrolidin-1-yl.
Halooxetanyl cu thé 13 flooxetanyl. Halopyridinyl cu thé 1a flopyridinyl.
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Thuat ngit “hydroxyl” va “hydroxy”, mét minh hodc & dang két hop, dung dé chi
nhom -OH.

Thuat ngit “cacbonyl”, mdt minh hoic & dang két hop, dung dé chi nhém -C(O)-.

Thuat nglt “amin”, mdt minh hodc ¢ dang két hop, dung dé chi nhom amin bac
mot (-NH,), nhém amin béc hai (-NH-), nhém amin bac ba (-N-).

Thuat ngit “sulfonyl”, mot minh hozc & dang két hop, dung dé chi nhém -S(O),-.

Thuat ngit “mudi duoc dung” dé cap dén cac mudi gilt dugc hi€u qua sinh hoc va
cac tinh cht cua cac bazo tu do hodc céc axit tu do, ma c6 hiéu qua sinh hoc va hiéu
qua mong mudn khac. Cac mudi dwoc tao ra véi céc axit vo co nhu axit clohydric, axit
bromhydric, axit sulfuric, axit nitric, axit phosphoric, cu thé 1a axit clohydric, va cac
axit hitu co nhu axit axetic, axit propionic, axit glycolic, axit pyruvic, axit oxalic, axit
maleic, axit malonic, axit sucxinic, axit fumaric, axit tartric, axit xitric, axit benzoic,
axit xinnamic, axit mandelic, axit metansulfonic, axit etansulfonic, axit p-
toluensulfonic, axit salixylic, N-axetylxystein. Ngoai ra, cic mudi niy c6 thé duoc didu
ché béng cach bd sung bazo v6 co hodc bazo hitu co vao axit tur do. Cac mubi thu duoc
tir bazo vd co bao gém, nhung khong gidi han &, cac mubi natri, kali, lithi, amoni,
canxi, magie. Cic mudi thu dugc tir cac bazo hitru co bao gdm, nhung khong gidi han
&, cac mudi cua cdc amin bac mot, bac hai va bac ba, cac amin duoc thé bao gém cac
amin duoc thé c6 trong tu nhién, cac amin vong va nhua trao ddi ion bazo, nhu nhua
isopropylamin, trimetylamin, dietylamin, trietylamin, tripropylamin, etanolamin, lysin,
arginin, N-etylpiperidin, piperidin, polyamin. Hop chét c6 cong thire (I) cing c6 thé c6
mit & dang ion ludng tinh. Cac mudi duoc dung duogc wu tién dic biét cia cac hop chit
¢ cong thirc (I) 1a cac mudi cua axit clohydric, axit bromhydric, axit sulfuric, axit

phosphoric va axit metansulfonic.

"Este dugc dung" nghia 1a hop chét c6 cong thirc chung (I) ¢6 thé duge din xudt
& cac nhém chirc dé tao ra cac din xuét ma c6 kha nang chuyén hoa thanh céc hop chét
gdc in vivo. Cac vi du v& cac hop chit nay bao gdm céc din xuit este c6 thé chip nhan
vé mit sinh 1y va khong bén v& mit chuyén héa, nhu cic metoxymetyl este, cac
metylthiometyl este va cac pivaloyloxymetyl este. Ngoai ra, cac chit tuong duong c6

thé chép nhdn vé mit sinh 1y bét ky ctia hop chit cé cong thirc chung (I), twong tu véi



20930

céac este khong bén vé mit chuyen héa, ma cé kha nang tao ra cac hgp chat goc ¢6 cong

thire chung (I) in vivo, ndm trong pham vi cia sang ché nay.

Néu mét trong céc nguyén lidu ban dau hodc cac hop chit c6 cong thirc (I) chira
mét hodc nhiéu nhém chitc ma khéng 6n dinh hodc d& phan tmg trong cac didu kién
phan {mg cia mdt hodc nhidu budc phan ung, thi cac nhém bao vé thich hop (nhu
dugc mo ta vi du trong: “Protective Groups in Organic Chemistry” bdi T. W. Greene
va P. G. M. Wuts, 3" Ed., 1999, Wiley, New York) c6 thé duoc dua vao trude budce
quyét dinh ap dung céc phuong phép di dugc biét 15 trong linh vuc. Cac nhém bao vé
nay c6 thé dugc loai bd & giai doan sau clia qué trinh tbng hop bing cach st dung céc
phuong phép chuan duge mé ta trong tai liéu. Cac vi du vé céc nhém bao vé 13 tert-
butoxycarbonyl (Boc), 9-florenylmetyl carbamat (Fmoc), 2-trimetylsilyletyl carbamat
(Teoc), carbobenzyloxy (Cbz) va p-metoxybenzyloxycarbonyl (Moz).

Hop chét c6 cong thire (I) c¢6 thé chira mot vai tim khong d6i xtmg va c6 thé c6
mit & dang clia cac chit ddng phan dbi anh tinh khiét quang hoc, hdn hop ctia cac chét
ddng phan dbi anh nhu, vi du, cic raxemat, hdn hop clia cac chit dong phén khong dbi
quang, cAc raxemat dong phan khong dbi quang hogc hdn hop clia cic raxemat dong

phan khéng ddi quang.

Thuét ngit “nguyén tir cacbon khong ddi ximg” nghia 1 nguyén tir cacbon c6 bén
phén tr thé khac nhau. Theo quy wéc Cahn-Ingold-Prelog, nguyén tlr cacbon khong d6i

xtmg c6 thé c¢6 ciu hinh “R” hoic “S”.
Cu thé, sang ché dé cap dén:
Hop chat c¢6 cong thic (1), trong d6 A 1a A1 hodc A2;
Hop chat c¢6 cong thic (I), trong d6 R' 1a hydro hoic clo;
Hop chat c¢6 cong thire (I), trong d6 R' 13 hydro;

Hop chét ¢ cong thic (I), trong d6 R* 1a xycloalkyl, bishalo-azetidinyl hodc
alkylsulphonyl;

Hop chit c6 cong thire (I), trong d6 R? 1a xycloalkyl;
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Hop chét ¢6 cong thire (I), trong d6 R? 1a xyclopropyl;

Hop chét c¢6 cong thic (I), trong d6 R* 1a -OR® hodc pyrolidinyl;
Hop chit c6 cong thire (I), trong d6 R* 1a -OR?;

Hop chit c6 csng thirc (I), trong d6 R” 1a alkyl;

Hop chit c6 cong thirc (I), trong d6 R* 1a butyl, cu thé 1a tert.-butyl;

Hop chét c6 cong thuc (1), trong d6 R’ 14 hydro, etyl hodic metyloxadiazolyl, hodc

R*vaR’, cung v6i nguyén tir cacbon ma chiing dwoc gén vao, tao ra xyclohexyl;
Hop chét c6 cong thire (I), trong d6 R® 1a metyl;
Hop chit c6 cong thirc (I), trong d6 R’ 1a metyl hodc isopropyl;

Hop chét c6 cong thirc (I), trong d6 R® 1a haloalkyl, alkoxyalkyl, xycloalkylalkyl,
haloalkyl, halophenyl, oxetanyl, oxetanylalkyl, alkyloxetanylalkyl, tetrahydrofuranyl,
tetrahydrofuranylalkyl, alkylsulfonylphenyl, alkylpyrolidinyl, alkylpyrolidinylalkyl,
azetidinyl, —morpholinylalkyl, tetrahydropyranyl, pyrolidinylalkyl, piperidinyl,
piperidinylalkyl, alkylpiperidinylalkyl, alkylpiperidinyl, dialkylaminoalkyl,
pyridinylalkyl, halooxetanylalkyl, dialkyloxazolylalkyl hodc alkyloxazolylalkyl;

Hop chit ¢6 cong thuc (1), trong d6 R® 1a haloalkyl, alkoxyalkyl, halophenyl,
alkylsulphonyl, sulphonylphenyl, alkylpyrolidinyl, alkoxyalkylpyrolidinyl, 2-oxa-6-
aza-spiro[3.3]heptanyl, alkyloxetanylalkyl, = oxetanylalkyl,  tetrahydrofuranyl,
tetrahydrofuranylalkyl, tetrahydropyranyl hoéc alkyloxadiazolyl,

Hop chit c6 cong thirc (I), trong d6 R® 1a haloalkyl, alkoxyalkyl, halophenyl,
alkyloxetanylalkyl, oxetanylalkyl, tetrahydrofuranyl, tetrahydrofuranylalkyl hoic
tetrahydropyranyl;

Hop chit c¢6 cong thic (I), trong d6 R® 1a triflometyl, etoxyetyl, metoxybutyl,
flophenyl, oxetanylmetyl, metyloxetanylmetyl, tetrahydrofuranyl,
tetrahydrofuranylmetyl hodc tetrahydropyranyl;
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Hop chét c¢6 cong thic (I), trong d6 R® 1a haloalkyl, alkoxyalkyl, halophenyl,
alkyloxetanylalkyl, oxetanylalkyl,  tetrahydrofuranyl, tetrahydrofuranylalkyl,
tetrahydropyranyl, halopyridinylalkyl hoac morpholinyl; va

Hop chit c¢6 cong thirc (I), trong d6 R® 1a triflometyl, etoxyetyl, metoxybutyl,
flophenyl, oxetanylmetyl, metyloxetanylmetyl, tetrahydrofuranyl,
tetrahydrofuranylmetyl,  tetrahydropyranyl, difloetyl, flopyridinylmetyl hoic

morpholinyl.

R* cu thé la metyl, etyl, isopropyl, tert.-butyl, triflometyl, xyclopropyl,
xyclopentyl, metylxyclopropyl, aminocacbonylxyclopropyl, hydroxymetyl,
hydroxypropyl, = hydroxyxyclopropyl, = metoxymetyl,  phenyl,  phenylmetyl,

metyloxetanyl, azetidinyl, metyloxetanyl va aminooxetanyl.
Trong phan dinh nghia vé R?, tert.-butyl 1a butyl cu thé.
Séng ché con dé cap dén hop chit co cong thuce (I) dugc chon tir:
5-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-3-metyl-1,2,4-oxadiazol;
5-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-3-phenyl-1,2,4-oxadiazol;

3-xyclopropyl-5-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-1,2,4-

oxadiazol;

3-xyclopentyl-5-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-1,2,4-

oxadiazol;
3-benzyl-5-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-1,2,4-oxadiazol;

3-tert-butyl-5-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-1,2,4-

oxadiazol;

3-xyclopropyl-5-[5-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin-2-yl]-1,2,4-

oxadiazol;

5-[5-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin-2-yl]-3-(triflometyl)-1,2,4-

oxadiazol;
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5-xyclopropyl-3-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-1,2,4-

oxadiazol;

5-tert-butyl-3-[ 5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-1,2,4-

oxadiazol;
2-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-4,4-dietyl-5H-1,3-oxazol;

3-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-5-(metoxymetyl)-1,2,4-

oxadiazol;
3-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-5-etyl-1,2,4-oxadiazol;

3-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-5-propan-2-yl-1,2,4-

oxadiazol;

3-xyclopropyl-5-[5-(3,3-difloazetidin-1-yl)-4-(2,2,2-trifloetoxy)pyridin-2-yl]-

1,2,4-oxadiazol;

5-[5-(3,3-difloazetidin-1-yl)-4-(2,2,2-trifloetoxy)pyridin-2-yl]-3-metyl-1,2,4-

oxadiazol;

3-tert-butyl-5-[5-(3,3-difloazetidin-1-yl)-4-(2,2,2-trifloetoxy)pyridin-2-yl]-1,2,4-

oxadiazol;

[3-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-1,2,4-oxadiazol-5-

yl]metanol;

3-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-5-(triflometyl)-1,2,4-

oxadiazol;

(4S)-4-tert-butyl-2-[ 5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-4,5-
dihydro-1,3-oxazol,

2-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-4-etyl-4,5-dihydro-1,3-

oxazol;

2-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-3-oxa-1-azaspiro[4.5]dec-

1-en;
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1-[3-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-1,2,4-oxadiazol-5-
yl]xyclopropan-1-ol;

3-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-5-(1-metylxyclopropyl)-

1,2,4-oxadiazol;

1-[3-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-1,2,4-oxadiazol-5-

yl]xyclopropan-1-carboxamit;

2-[3-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-1,2,4-oxadiazol-5-
yl]propan-2-ol;

2-[5-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin-2-yl]-4,4-dietyl-5H-1,3-0xazol;

3-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-5-(3-metyloxetan-3-yl)-

1,2,4-oxadiazol;

5-(azetidin-3-yl)-3-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-1,2,4-

oxadiazol;

2-[5-(3,3-difloazetidin-1-yl)-4-(2,2,2-trifloetoxy)pyridin-2-yl]-4,4-dietyl-5H-1,3-

oxazol;

2-[5-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin-2-yl]-3-oxa- 1 -azaspiro[4.5]dec-1-

en;

5-tert-butyl-3-[4-(xyclopropylmetoxy)-5-(3,3-difloazetidin-1-yl)pyridin-2-yl]-

1,2,4-oxadiazol;
5-tert-butyl-3-[5-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin-2-yl]-1,2,4-oxadiazol;

3-[5-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin-2-yl]-5-(1-metylxyclopropyl)-1,2,4-

oxadiazol;

1-[6-(5-tert-butyl-1,2,4-oxadiazol-3-yl)-4-(xyclopropylmetoxy)pyridin-3-yl]-6-

oxa-1-azaspiro[3.3Jheptan;

3-[5-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin-2-yl]-5-propan-2-yl-1,2,4-

oxadiazol;
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1-[3-[5-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin-2-yl]-1,2,4-oxadiazol-5-
yl]xyclopropan-1-ol;

3-[5-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin-2-yl]-5-(3-metyloxetan-3-yl)-1,2,4-

oxadiazol;

3-[5-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin-2-yl]-1,2,4-oxadiazol;
3-tert-butyl-5-[5-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin-2-yl]-1,2,4-oxadiazol;
2-[5-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin-2-yl]-5,5-dimetyl-4H-1,3-o0xazol;

5-[5-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin-2-yl]-3-propan-2-yl-1,2,4-

oxadiazol;

5-tert-butyl-3-[4-(xyclopropylmetoxy)-5-metylsulfonylpyridin-2-yl]-1,2,4-

oxadiazol;

5-tert-butyl-3-[5-(3,3-difloazetidin-1-yl)-4-(2,2,2-trifloetoxy)pyridin-2-yl]-1,2,4-

oxadiazol;

3-[5-(3,3-difloazetidin-1-yl)-4-(2,2,2-trifloetoxy)pyridin-2-yl]-5-propan-2-yl-

1,2,4-oxadiazol;

1-[3-[5-(3,3-difloazetidin-1-yl)-4-(2,2,2-trifloetoxy)pyridin-2-yl]-1,2,4-oxadiazol-
5-yl]xyclopropan-1-ol;

3-[5-(3,3-difloazetidin-1-yl)-4-(2,2,2-trifloetoxy)pyridin-2-yl]-5-(3-metyloxetan-
- 3-yl)-1,2,4-oxadiazol;

S-tert-butyl-3-[5-xyclopropyl-4-[(2S)-1,1,1-triflopropan-2-yl]Joxypyridin-2-yl]-

1,2,4-oxadiazol;

S-tert-butyl-3-[ 5-xyclopropyl-4-[(2R)-1,1, 1 -triflopropan-2-yl]oxypyridin-2-yl]-

1,2,4-oxadiazol;

3-[5-(3,3 _difloazetidin-1 -yl)-4-(2,2,2-trifloetoxy)pyridin-2-yl]-5-(1-
metylxyclopropyl)-1,2,4-oxadiazol;
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3-tert-butyl-5-[5-xyclopropyl-4-[(2R)-1,1,1-triflopropan-2-yl|Joxypyridin-2-yl]-

1,2,4-oxadiazol;

3-tert-butyl-5-[5-xyclopropyl-4-[(2S)-1,1,1-triflopropan-2-ylJoxypyridin-2-yl]-

1,2,4-oxadiazol;

S-tert-butyl-3-[5-xyclopropyl-4-[ (4-flophenyl)metoxy]pyridin-2-yl]-1,2,4-

oxadiazol;
5-tert-butyl-3-[5-xyclopropyl-4-(oxetan-3-yloxy)pyridin-2-yl]-1,2,4-oxadiazol;

5-tert-butyl-3-[5-xyclopropyl-4-[ (3-metyloxetan-3-yl)metoxy]pyridin-2-yl]-1,2,4-

oxadiazol;

5-tert-butyl-3-[5-xyclopropyl-4-(oxolan-2-ylmetoxy)pyridin-2-yl]-1,2,4-

oxadiazol;

5-tert-butyl-3-[5-xyclopropyl-4-[[(2S)-1-metylpyrolidin-2-ylJmetoxy]pyridin-2-
yl]-1,2,4-oxadiazol;

5-tert-butyl-3-[5-xyclopropyl-4-(oxetan-2-ylmetoxy)pyridin-2-yl]-1,2,4-

oxadiazol;

5-tert-butyl-3-[S-xyclopropyl-4-(1-metylpyrolidin-3-yl)oxypyridin-2-yl]-1,2,4-

oxadiazol

3-[3-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-1,2,4-oxadiazol-5-

yl]oxetan-3-amin;

5-tert-butyl-3-[5 -xyclopropyl-4-(4-ﬂophenoxy)pyridin—2-yl] -1,2,4-oxadiazol;
S-tert-butyl-3-[5-xyclopropyl-4-(oxolan-3-yloxy)pyridin-2-yl]-1,2,4-oxadiazol;
5-tert-butyl-3-[5-xyclopropyl-4-(oxan-4-yloxy)pyridin-2-yl]-1,2,4-oxadiazol;

2-(5-tert-butyl-1H-imidazol-2-yl)-5-(3,3-difloazetidin-1-yl)-4-(2,2,2-
trifloetoxy)pyridin;

5-tert-butyl-2-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-1,3-oxazol;
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2-[5-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin-2-yl]-4-metyl-4-propan-2-yl-1H-

imidazol-5-on;
5-tert-butyl-3-[5-metylsulfonyl-4-(2,2,2-trifloetoxy)pyridin-2-yl]-1,2,4-oxadiazol;

2-[5-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin-2-yl]-4-etyl-4-metyl-1H-imidazol-

5-on;

2-[5-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin-2-yl]-4-metyl-4-(2-metylpropyl)-

1H-imidazol-5-on;

2-[5-bromo-4-(2,2,2-trifloetoxy)pyridin-2-yl]-4-metyl-4-propan-2-yl-1H-

imidazol-5-on;
S-tert-butyl-3-[5-clo-4-(2,2,2-trifloetoxy)pyridin-2-yl]-1,2,4-oxadiazol;
3-[5-clo-4-(2,2,2-trifloetoxy)pyridin-2-yl]-5-xyclopropyl-1,2,4-oxadiazol;

5-xyclopropyl-3-[5-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin-2-y1]-1,2,4-

oxadiazol;
1-[2-(5-tert-butyl-1,2,4-oxadiazol-3-yl)-5-xyclopropylpyridin-4-yl]pyrolidin-3-ol;

5-tert-butyl-3-[5-xyclopropyl-4-(3,3,4,4-tetraflopyrolidin-1-yl)pyridin-2-yl]-1,2,4-

oxadiazol;

5-tert-butyl-3-[5-xyclopropyl-4-(4-metylsulfonylphenoxy)pyridin-2-yl]-1,2,4-

oxadiazol;

7-[2-(5-tert-butyl-1,2,4-oxadiazol-3-yl)-5-xyclopropylpyridin-4-yl}-2-oxa-7-

azaspiro[3.4]octan;

5-tert-butyl-3-[5-xyclopropyl-4-(3,3-diflopyrolidin-1-yl)pyridin-2-yl]-1,2,4-

oxadiazol;
4-[2-(5-tert-butyl-1,2,4-oxadiazol-3-yl)-5-xyclopropylpyridin-4-ylJmorpholin;

5-tert-butyl-3-(5-xyclopropyl-4-pyrolidin-1-ylpyridin-2-yl)-1,2,4-oxadiazol,
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S-tert-butyl-3-(5-xyclopropyl-4-xyclopropylsulfonylpyridin-2-yl)-1,2,4-oxadiazol;

S-tert-butyl-3-[ 5-xyclopropyl-4-(3-metoxyazetidin-1-yl)pyridin-2-yl]-1,2,4-

oxadiazol;

6-[2-(5-tert-butyl-1,2,4-oxadiazol-3-yl)-5-xyclopropylpyridin-4-yl]-2-oxa-6-
azaspiro[3.3]heptan;

S-tert-butyl-3-[5-xyclopropyl-4-(2-etoxyetoxy)pyridin-2-yl]-1,2,4-oxadiazol,

5-tert-butyl-3-[S-xyclopropyl-4-(1-metoxybutan-2-yloxy)pyridin-2-yl]-1,2,4-

oxadiazol;

5-tert-butyl-3-[5-xyclopropyl-4-[2-[(2-metylpropan-2-yl)oxy]etoxy]pyridin-2-yl]-

1,2,4-oxadiazol;

5-tert-butyl-3-[5-xyclopropyl-4-[ 1-[ (2-metylpropan-2-yl)oxy]propan-2-
yloxy|pyridin-2-yl]-1,2,4-oxadiazol;

5-tert-butyl-3-[5-xyclopropyl-4-(1-metoxypropan-2-yloxy)pyridin-2-yl]-1,2,4-

oxadiazol;
5-tert-butyl-3-[5-xyclopropyl-4-(oxan-3-yloxy)pyridin-2-yl]-1,2,4-oxadiazol;
S-tert-butyl-3-[5-xyclopropyl-4-(3-metoxybutoxy)pyridin-2-yl]-1,2,4-oxadiazol;

5-tert-butyl-3-[ 5-xyclopropyl-4-(oxetan-3-ylmetoxy)pyridin-2-yl]-1,2,4-

oxadiazol;

5-xyclopropyl-3-[5-xyclopropyl-4-[(2S)-1,1,1-triflopropan-2-ylJoxypyridin-2-yl]-

1,2,4-oxadiazol;

5-tert-butyl-3-[5-xyclopropyl-4-(1-etylpyrolidin-3-yl)oxypyridin-2-yl]-1,2,4-

oxadiazol;

S-tert-butyl-3-[5-xyclopropyl-4-(1-propan-2-ylpyrolidin-3-yl)oxypyridin-2-yl]-

1,2,4-oxadiazol;
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5-tert-butyl-3 -[5-xyclopropy1-4-(2-pyrolidin- 1-yletoxy)pyridin-2-yl]-1,2,4-

oxadiazol;

5-tert-butyl-3-[5-xyclopropyl-4-(2-piperidin-1-yletoxy)pyridin-2-yl]-1,2,4-

oxadiazol;

S-tert-butyl-3-[5-xyclopropyl-4-(1-piperidin-1-ylpropan-2-yloxy)pyridin-2-yl]-

1,2,4-oxadiazol;

S-tert-butyl-3-[5-xyclopropyl-4-[(1-metylpiperidin-2-yl)metoxy]pyridin-2-yl]-

1,2,4-oxadiazol;
2-tert-butyl-5-[ 5-xyclopropyl-4-(oxan-4-yloxy)pyridin-2-yl]-1,3,4-oxadiazol;

5-tert-butyl-3-[5-xyclopropyl-4-(1-metylpiperidin-3-yl)oxypyridin-2-yl]-1,2,4-

oxadiazol;

5-tert-butyl-3-[5-xyclopropyl-4-(1-etylpiperidin-3-yl)oxypyridin-2-yl]-1,2,4-

oxadiazol;

2-[2-(5-tert-butyl-1,2,4-oxadiazol-3-yl)-5-xyclopropylpyridin-4-ylJoxy-N,N-

dietylpropan-1-amin;

3-[[2-(5-tert-butyl-1,2,4-0xadiazol-3-yl)-5-xyclopropylpyridin-4-
yl]oxymetyllmorpholin;

4-[2-[2-(5-tert-butyl-1,2,4-oxadiazol-3-yl)-5-xyclopropylpyridin-4-
yl]oxyetyl]morpholin;

5-tert-butyl-3-(5-xyclopropyl-4-piperidin-3-yloxypyridin-2-yl)-1,2,4-oxadiazol;

S-tert-butyl-3-[5-xyclopropyl-4-[(3-flooxetan-3-yl)metoxy]pyridin-2-yl]-1,2,4-

oxadiazol;

5-tert-butyl-3-[5-xyclopropyl-4-[(2,5-dimetyl-1,3-oxazol-4-yl)metoxy]pyridin-2-
yl]-1,2,4-oxadiazol;

5-tert-butyl-3-[5-xyclopropyl-4-[ (5-metyl-1,2-0xazol-3-yl)metoxy]|pyridin-2-yl]-

1,2,4-oxadiazol;
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S-tert-butyl-3-[5-xyclopropyl-4-(3-metylsulfonylphenoxy)pyridin-2-yl]-1,2,4-

oxadiazol;

5-tert-butyl-3-[5-(3-flooxetan-3-yl)-4-(oxan-4-yloxy)pyridin-2-yl]-1,2,4-

oxadiazol;

S-tert-butyl-3-[5-(3-flooxetan-3-yl)-4-(4-flophenoxy)pyridin-2-yl]-1,2,4-

oxadiazol;

3-[2-[5-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin-2-yl]-4-metyl-5H-1,3-oxazol-4-
yl]-5-metyl-1,2,4-oxadiazol,

5-tert-butyl-3-(6-clo-5-xyclopropyl-4-(4-flobenzyloxy)pyridin-2-yl)-1,2,4-

oxadiazol;
2-tert-butyl-5-[ 5-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin-2-yl]-1,3,4-oxadiazol;

5-tert-butyl-3-[6-clo-5-xyclopropyl-4-(oxan-4-yloxy)pyridin-2-yl]-1,2,4-

oxadiazol;
5-tert-butyl-3-[5-xyclopropyl-4-(2,2-difloetoxy)pyridin-2-yl]-1,2,4-oxadiazol;
S-tert-butyl-3-[5-xyclopropyl-4-(2-floetoxy)pyridin-2-yl]-1,2,4-oxadiazol; va

5-tert-butyl-3-[ 5-xyclopropyl-4-(pyridin-2-ylmetoxy)pyridin-2-yl]-1,2,4-

oxadiazol.

Cu thé, sang ché dé cap dén hop chit ¢6 cong thirc (I) duoc chon tir:
5-tert-butyl-3-[5-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin-2-yl]-1,2,4-oxadiazol;
3-tert-butyl-5-[5-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin-2-yl]-1,2,4-oxadiazol;

5-tert-butyl-3-[ 5-xyclopropyl-4-[(3-metyloxetan-3-yl)metoxy|pyridin-2-yl]-1,2,4-

oxadiazol;

5-tert-butyl-3-[5-xyclopropyl-4-(oxolan-2-ylmetoxy)pyridin-2-yl]-1,2,4-

oxadiazol;
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5-tert-butyl-3-[5-xyclopropyl-4-(4-flophenoxy)pyridin-2-yl]-1,2,4-oxadiazol;
5-tert-butyl-3-[S-xyclopropyl-4-(oxolan-3-yloxy)pyridin-2-yl]-1,2,4-oxadiazol;
5-tert-butyl-3-[5-xyclopropyl-4-(oxan-4-yloxy)pyridin-2-yl]-1,2,4-oxadiazol;
S-tert-butyl-3-[5-xyclopropyl-4-(2-etoxyetoxy)pyridin-2-yl]-1,2,4-oxadiazol;

5-tert-butyl-3-[5-xyclopropyl-4-(3-metoxybutoxy)pyridin-2-yl]-1,2,4-oxadiazol;

va

5-tert-butyl-3-[5-xyclopropyl-4-(oxetan-3-ylmetoxy)pyridin-2-yl]-1,2,4-

oxadiazol.
Séang ché con dé cap cu thé dén hop chat c6 cdng thtre (I) dugc chon tir:

5-tert-butyl-3-[5-xyclopropyl-4-[(5-flopyridin-2-yl)metoxy]pyridin-2-yl]-1,2,4-

oxadiazol;

5-tert-butyl-3-[5-xyclopropyl-4-(pyridin-3-ylmetoxy)pyridin-2-yl]-1,2,4-

oxadiazol;

2-tert-butyl-5-[5-xyclopropyl-4-[(2S)-1,1,1-triflopropan-2-yl]oxypyridin-2-yl]-

1,3,4-oxadiazol;

3-tert-butyl-5-(5-xyclopropyl-4-(tetrahydro-2H-pyran-4-yloxy)pyridin-2-yl)-

1,2,4-oxadiazol;

3-tert-butyl-5-[ 5-xyclopropyl-4-[[(2S)-1-metylpyrolidin-2-ylJmetoxy]pyridin-2-
yl]-1,2,4-oxadiazol; va

3-tert-butyl-5-(5-xyclopropyl-4-(2,2-difloetoxy)pyridin-2-yl)-1,2,4-oxadiazol.
Sang ché con dé cép cu thé dén hop chét co cong thte (I) duoc chon tir

5-tert-butyl-3-[ 5-xyclopropyl-4-[(5-flopyridin-2-yl)metoxy]pyridin-2-yl]-1,2,4-

oxadiazol;
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3-tert-butyl-5-(5-xyclopropyl-4-(tetrahydro-2H-pyran-4-yloxy)pyridin-2-yl)-

1,2,4-oxadiazol; va
3-tert-butyl-5-(5-xyclopropyl-4-(2,2-difloetoxy)pyridin-2-yl)-1,2,4-oxadiazol.

Qua trinh téng hop hop chét c6 cong thire (I) ¢6 thé, vi du, dugc thuc hién theo

cac so do sau.

Trir khi ¢6 quy dinh khéc, R* dén R® va A trong céc so dd sau c¢6 nghia nhu duoc
xé4c dinh trén day. Trong cac so do tir so dd 1 dén so dd 15, R 1a hydro; trong so dd
16, R' 1a halogen.

Theo quy trinh theo so' d6 1, hop chat AA c6 thé duoc st dung lam nguyén li€u
ban diu. AA mua dugc trén thi truong, duge mo ta trong tai liéu séng ché hodc c6 thé

duoc tong hop badi ngudi ¢é hidu biét trung binh trong linh vuc.

Hop chéit AB c6 thé dugc didu ché tir AA bing cach cho phan tmg véi ruou duoc
thé thich hop nhu dugc md ta trong cac diém yéu ciu bao ho, voi su ¢6 mit cia bazo,
vi du, natri hydrua, c6 hodc khong c6 dung méi khong phan tng, vi du,
dimetylformamit, & nhiét d6 nam trong khoang tir nhiét do trong phong dén nhiét do

hd1 lvu cta dung méi (budc a).

Su bién ddi clia hop chat AB thanh hop chit AC c6 thé duoc thuc hién bing cach
li€n hop céc loai kim loai xycloalkyl duoc thé thich hop (vi du, trifloborat [BF;]'K",
axit boronic B(OH), hodc pinacol este ctia axit boronic) (budc b), vi du, mudi
organotrifloborat kali v&i su c6 mit ctia chat xtc tic paladi nhu paladi(IT)axetat/butyl-
1-adamantylphosphin va bazo nhu xesi cacbonat trong dung méi khong phan rng nhu
toluen & nhiét d6 ndm trong khoang tir 50°C dén nhiét do s6i cua dung moi, hodc axit
arylboronic hodc este ctia axit arylboronic vai sy ¢6 mat clia chét xtic tac thich hop, cu
thé 1 chit xtic tic paladi va cu thé hon 1a hdn hop paladi(I)axetat/triphenylphosphin
hodc phirc chit paladi(Il)clorua-dppf (1,1'-bis(diphenylphosphino)feroxen) va bazo
nhu trietylamin, natri cacbonat hodc kali phosphat trong dung méi khong phan tng nhu

dimetylformamit, toluen, tetrahydrofuran, axetonitril hodc dimetoxyetan.
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AA AB AC AD AE
h e
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R | N R | N
N/ NH, N (0]
AG | AF
N OH
i OH f
R® R®
R? R? N
N_ _R* | — N_ _R*
N N Tf
N_. O O _N
AGIInt] oH AF[Int] o
R R®
2 2
R N R N
’ | pZ R* 1 | 7 -R*
R N~ A2 R N~ a1

AC ¢6 thé duoc halogen héa chon loc & vi tri 2 dé tao ra AD vi du, béng cach xu
ly N,N-dimetyletanolamin bang butyl lithi trén AC, sau d6 1a bd sung ngudn brom, vi

du, 1,2-dibromotetracloetan (budc c).

Hop chit AE c6 thé dugc didu ché tir AD bing cach bd sung ngudn xyanua, vi
du, ké€m xyanua hodc déng Xyanua v&i su ¢6 mit clla chit xuc tac paladi nhu paladi
triphenylphosphin tetrakis hodc tris(dibenzylidenaxeton)dipaladi(0) va dppf, trong
dung moéi nhu DMF hoic dioxan va dugc hdi lwu dén nhiét d6 diém s6i dung moi
(budce d).

Viéc thuy phan hgp chit AE tao ra duoc axit picolinic AF va cé thé duoc thuc
hién trong méi truong axit hoic bazo di biét d6i voi ngudi cé hidu biét trung binh
trong linh vuc, vi du, bang dung dich nuéc chira axit clohydric & nhiét 46 100°C (budc

e).
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Hop chét c6 cong thic 1 véi Al, ¢6 thé duoc didu ché tir hop chit c¢6 cong thirc
AF béng phuong phap lién hop amit d4 biét dbi voi ngudi ¢6 hidu biét trung binh trong
linh vue, véi hydroxyamidin duoc thé thich hop mua dugc trén thi truong thu duoc san
pham trung gian AF[Int](budc f), sau do la gia nhiét d& déng vong thanh vong

oxadiazol trong dung méi c6 diém s6i cao nhu DMF(budc g).

Hop chit AE c6 thé duoc bién dbi thanh AG bang cach xir ly bang hydroxylamin

hydroclorua véi su ¢6 mat cua bazo nhu trietylamin (budc h).

Déng vong thanh hop chat I biang A2 c6 thé duogc thuc hién bang phuong phap
lién hop amit d& biét dbi v6i nguoi c6 hidu biét trung binh trong linh vuc, véi axit
carboxylic duoc thé thich hop mua duogc trén thi truong dé tao ra san phdm trung gian
AG[Int](budc i), sau d6 la gia nhiét dé déng vong thanh vong oxadiazol trong dung

mdi c6 diém s6i cao nhu DMF (budc j).

Theo mét cach khac, theo quy trinh theo so dd 2, hop chit BA c6 thé duoc didu
ché tir AC bang cach oxy héa bing chit phan mg oxy hoéa thich hgp trong cac diéu
kién da biét dbi véi ngudi c6 hiéu biét trung binh trong linh vuc, vi du, bing cach xi Iy

bang axit 3-clo perbenzoic trong diclometan ¢ nhiét d6 méi trudng (budc a).

Sodd 2
R R’
2 R2
R SN X
b —
—
N N
N NN
AC AE

Sau d6, hop chit AE c6 thé duoc didu ché tir BA bang phuong phap xyanua hoa
da biét dbi v6i ngudi c6 hidu biét trung binh trong linh vuc, nhu xit ly bing
trimetylsilancacbonitril, sau d6 la bd sung dimetylcarbamic clorua trong dung méi nhu

DCM.

Hop chit AE c6 thé dugc bién ddi tiép thanh hop chit I bing Al hodc A2, nhu

duoc md ta trong so dd 1, bude e va f hodc gvah.
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Theo mét cach khac, theo so db 3, cu thé 12 khi R? 1a phén ttr thé nhay vdi su oxy
hda nhu cac nhém cé nito, hop chit CA c6 thé duge diéu ché tir AB bang cach oxy hoéa
v6i chét phan tmg oxy hoéa thich hop trong cac diéu kién da biét di voi ngudi c6 hidu
biét trung binh trong linh vuc (budc a), vi du, bing céch xit 1y bing axit 3-clo

perbenzoic trong diclometan & nhiét d moi trudng.

So d6 3
R® R’ R’ R’
Br 2
Br\(ﬁ h Br\fﬁ\ R\(%\
X e — | —_—
a 2 b — c >
= N
N N N N
N é_ NN NN
AB CA CB AE

Hop chit CB sau do c6 thé dugc didu ché tr CA bing phuong phép xyanua hoa
da biét doi voéi ngudi ¢ hiéu biét trung binh trong linh vwe, nhu xir Iy bing
trimetylsilancacbonitril, sau d6 1a bd sung dimetylcarbamic clorua trong dung moi nhu

DCM (budc b).

Hop chit AE c6 thé thu duoc tur hop chit CB bing céach thé bang amin hodc mudi
ctia amin nhu difloazetidin hydroclorua, st dung cac diéu kién phan ing Buchwald da
biét ddi véi ngudi ¢6 hidu biét trung binh trong linh vuc (bude ¢), nhu Cs,CO, paladi

axetat va BINAP trong dung mdi nhu toluen trong diéu kién hdi luu.

Hop chét AE c6 thé con dugc bién dbi thanh hop chit I bing A1 hodc A2, nhu

dugc mo té trong so dd 1, bude e va f hodc g va h.

Theo mét cach khac, theo quy trinh theo so db 4, hop chit DA ¢6 thé duoc diéu
ché tir CB bang cach xu ly bang hydroxylamin hydroclorua véi sy ¢6 mat ciia bazo nhu

trietylamin trong dung moi nhu DCM (budc a).
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So do 4
R® R’ R’ 3 3
R R
Br Br
Br A N N Br R%

—_— I I H 4 X P — X
| Pz NH, = N R l 4 | 4
P a N ] b N | T c R d J_ R

Ny N N O NV R'” N7 Az
CB DA OH DA[Int] OH DB |

Qué trinh dong vong cta hop chat DA thanh hop chit DB bing di vong loai A2
c6 thé duge thuc hién bing phwong phap lién hop amit da biét déi véi ngudi c6 hiéu
biét trung binh trong linh vuc, véi axit carboxylic duoc thé thich hop mua duoc trén thi
truong dé tao ra san phim trung gian DA[Int](budc b), sau d6 1a gia nhiét dé dong

vong thanh vong oxadiazol trong dung mdi cé diém s6i cao nhu DMF (budc c).

Hop chét 1 c6 thé thu duoc tir hop chit DB bing cach thé bing amin hodc mudi
cia amin nhu difloazetidin hydroclorua, st dung cac diéu kién phan ing Buchwald da
biét dbi v6i ngudi c6 hiéu biét trung binh trong linh vuc (bude d), nhu Cs,COs, paladi

axetat va BINAP trong dung mdi nhu toluen trong diéu kién hdi luu.

Hop chét AE c6 thé dugc bién dbi tiép thanh hop chit I bing di vong loai A2
bang cach lién hop R?, trong d6 R* 1a mach alkyl sir dung phuong phéap tuong tu nhu
duoc mo ta trong so dd 1 bude b; hodc R? 1a amin hodc mudi tuong tmg st dung cac

diéu kién phan tmg Buchwald nhu duoc mé ta trong so dd 3 budc c.

Theo quy trinh theo so d6 5, hop chit EA c6 thé duge ding lam nguyén li€u ban
dau. EA mua duoc trén thi truong, duoc mo ta trong tai liéu sang ché hoic c6 thé duoc

téng hop boi ngudi c6 hidu biét trung binh trong linh vyc.

Hop chét EB c6 thé thu dugc tir hop chét EA (budc a) bing cach lién hop voéi
mach alkyl st dung phuong phép tuong tu nhu duoc mo ta trong so d6 1 bude b.

Hop chit EC c6 thé dwoc didu ché tir EB bing phuong phap phan Ung xyanua
hoa, vi dy, kém xyanua hodc déng Xyanua véi sy ¢d mit ciia chét xuc tac paladi nhu
paladi triphenylphosphin tetrakis hodc tris(dibenzylidenaxeton)dipaladi(0) va dppf,
trong dung méi nhu DMF hoic dioxan va duoc hdi luu dén nhiét d6 diém sbi dung mai
(budc b). |
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Hop chét EC c¢6 thé dugc bién dbi thanh ED béng cach xur Iy bing hydroxylamin
hydroclorua véi su ¢ mét clla bazo nhu trietylamin trong dung mé6i nhu DCM (budc

C).

Qud trinh déng vong ctia hop chat ED thanh hop chit EE bing di vong loai A2 c6
thé dugc thuc hién bing phuong phép lién hop amit da biét dbi v6i nguoi 6 hiéu biét
trung binh trong linh vue, véi axit carboxylic dugc thé thich hop mua duogc trén thi
trudng d€ tao ra san phdm trung gian ED[Int] (budc d), sau d6 1a gia nhiét dé déng

vong thanh vong oxadiazol trong dung mdi c6 diém séi cao nhu DMF (budc e).

So dd 5
Cl Cl
2
Br SN R N
| — a | —
N Cl N
EA EB
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Hop chat I ¢6 thé thu duoc tir hop chit EE (budc f) bang phéan tng voi ruou dugc
thé thich hop nhu duoc moé ta trong cac diém yéu ciu bao hd, voi su c6 mit cia bazo,
vi duy, natri hydrua, c6 hodc khéng c6 dung mdi khdong phan Ung, vi du,
dimetylformamit, & nhiét d6 nim trong khoang tir nhiét d6 trong phong dén nhiét do
héi luu cta dung méi; hodc bang phan ung v&i amin duge thé thich hop bing cach sir
dung bazo nhu Cs,CO; trong dung mdi c¢6 diém s6i cao nhu etylen glycol hoic theo
mot cach khac st dung cac diéu kién phéﬁ mg Buchwald da biét déi véi ngudi c6 hidu
biét trung binh trong linh vuc, nhu Cs,CO;, paladi axetat va BINAP trong dung moi

nhu toluen trong didu kién hoi Iuru.

Hop chét AE c6 thé dugc diéu ché tir hop chit EC (budc g) bing phan tng voi
ruou dugc thé thich hop nhu dugc mo ta trong céac diém yéu cau bao ho, vdi su c6 mit
cua bazo, vi du, natri hydrua, c6 hodc khong c6 dung méi khéng phéan tng, vi du,
dimetylformamit, & nhiét d6 nim trong khoang tir nhiét d¢ trong phong dén nhiét do

ho1 luu cia dung méi.

Thily phén hop chét AE tao ra axit picolinic AF va c¢6 thé dwoc thuc hién trong
diéu kién axit hogc bazo da biét d6i véi ngudi c6 hidu biét trung binh trong linh vuc, vi

du, v6i dung dich nudce cua axit clohydric ¢ nhiét d6 100°C (budc h).

Hop chit c¢6 cong thitc EF c6 thé dugc didu ché tir hop chét c6 cong thic AF
bang phuong phép lién hop amit da biét dbi voi nguoi c6 hidu biét trung binh trong
linh vuc, véi hydrazit duge thé thich hop mua duoc trén thi truong, trong dung méi
thich hop (budc i).

Qua trinh déng vong cia hop chit EF thanh hop chét I bing di vong loai A8 c6
thé duoc thuc hién bang phuong phéap khir nude (bude j) da biét dbi voi nguoi c6 hidu
biét trung binh trong linh vue, vi du, xi Iy hop chit EF bing hdn hop phan ung cua
anhydrit triflometansulfonic va triphenylphosphin oxit trong dung méi nhu DCM.

Theo quy trinh theo so dd 6 (budc a), hop chit FA c6 thé thu dugc tir hop chét
AA bing céch lién hop R?, trong d6 R? 14 mach alkyl st dung phuong phép tuong tu

nhu duoc mé ta trong so dd 1 budce b.
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Hop chit FA c6 thé duoc cacbonyl héa chon loc & vi tri 2 dé tao ra hop chit FB
bang phuong phép di biét ddi véi ngudi c6 hidu biét trung binh trong linh vuc, vi du,
bang cach xtr Iy N,N-dimetyletanolamin bang butyl lithi trén AC, sau d6 1a bd sung

ngudn cacbon dioxit, vi du, d4 kho (budce b).

Hop chit FC (v6i Al), ¢6 thé duge diéu ché tir hop chit FB bing phuong phap
lién hop amit dd biét dbi véi nguoi co hiéu biét trung binh trong linh vuc, véi
hydroxyamidin dugc thé thich hop mua dugc trén thi truong dé tao ra san phdm trung
gian FB[Int] (budc c), sau d6 1a gia nhiét dé déng vong thanh vong oxadiazol trong

dung méi c6 diém sbi cao nhu DMF (bude d).

So dd 6

cl Cl ¢
2 R
Br R? NS o
= 0]
_ a _ b N c N Y
AA FA g OH FB[Int] HO
jd
R® cl
R RA
R4 e R4
~ / = ~
R N~ A1 N~ A1
I FC

Hop chéit I (voi Al) c6 thé duge diéu ché tur hop chit FC bing phan ung véi rugu

duoc thé thich hop nhu dugc md ta trong cac diém yéu cu bao hd, voi su c6 mat cua
bazo, vi duy, natri hydrua, cé hodc khong cé dung mdi khong phan (g, vi dy,
dimetylformamit, & nhiét d6 nam trong khoang tir nhiét d¢ trong phong dén nhiét do

hdi lvu ctia dung moéi (bude e).

Theo quy trinh theo so d6 7 (budc a), hop chit GA c¢6 thé thu dugc tur hop chét
EA bing cach lién hop voi oxetan-3-on sit dung phuong phép phan ing Grignard da
biét dbi voi ngudi c6 hiéu biét trung binh trong linh vuc, vi du, phitc chét isopropyl

magie clorua lithi clorua trong dung méi nhu THF.
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Hop chat GB c6 thé dugc didu ché tr GA bang phuong phap phan tng xyanua
héa, vi dy, kém xyanua hodc ddng xyanua véi su ¢6 mit cia cht xdc tac paladi nhu
paladi triphenylphosphin tetrakis hodc tris(dibenzylidenaxeton)dipaladi(0) va dppf,
trong dung mdi nhu DMF hoic dioxan va dugc hoi luu dén nhiét 46 diém sbi dung mdi
(budce b).

So dd 7

Br N N AN _»R AN
N~ cl N~ cl AN NT Xy,
EA GA GB GC |4

Cl Cl

3
R Cl 2 2
Rz R2 R |\ R ’\
H
N T T s SRR e LA,
PNV AR L (A A
R' N~ A2 N~ A2
N. O
I GE OH

| GD[int]

Hop chit GC c6 thé dugc didu ché tir GB bing cach bién dbi hydroxy thanh flo
st dung chat phan tng flo héa, nhu DAST (budce c).

Hop chit GC c¢6 thé dugce bién dbi thanh GD bang cach xir ly bang hydroxylamin
hydroclorua v6i su ¢6 miét ciia bazo nhu trietylamin trong dung méi nhu DCM (budc
d).

Qud trinh déng vong cta hop chat GD tao ra hop chit GE bang di vong loai A2
c6 thé dugc thuc hién bang phuong phap lién hop amit da biét dbi véi ngudi ¢é hiéu
biét trung binh trong linh vuc, véi axit carboxylic dugc thé thich hgp mua dugc trén thi
truong dé tao ra san phim trung gian GD[Int] (budc e), sau d6 1a gia nhiét dé dong

vong thanh vong oxadiazol trong dung moi c6 diém sbi cao nhu DMF (bude f).

Hop chét I (v6i A2) c6 thé thu duge tir hop chit GE (budc g) bing phan tng véi
ruou duogc thé thich hop nhu duwoc mé ta trong cc diém yeu cau bao ho, voi su c6 mit

cua bazo, vi du, natri hydrua, c6 hodc khong c6 dung méi khong phan tmg, vi du,
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dimetylformamit, & nhiét d6 ndm trong khoang tir nhiét do trong phong dén nhiét do

hoi lvu cua dung moi.

Theo quy trinh theo so d6 8, hop chit HA c6 thé dugc dung lam nguyén liéu ban
d4u. HA hoic mua duoc trén thi truong, duge mo ta trong tai liéu sdng ché hodc c6 thé

duoc tong hop bdi ngudi c6 hidu biét trung binh trong linh vuec.

Hop chit HB c6 thé dugc diéu ché tir HA bing phan tmg v6i mach alkyl dugc thé
thich hop véi nhém roi chuyén, vi du, halogen hoac triflat, véi s ¢ mat cua bazo, vi
du, natri hydrua, trong dung moéi, vi du, dimetylformamit, & nhiét o nim trong khodng

tir nhiét do trong phong dén nhiét d6 hoi luu cua dung méi (budc a).

So dd 8
OH R® R® R®
o] N cl N Cl N Cl N
/ a 7 b — =
N~ el N el NN © N :
\N N|
HA HB HC HD . ~OH
_ 3 _
R3
= _ Cl N
N 4 T | — H R4
R e N
= yd
R N~ A2 | \g/
I HD[Int] ~OH

Hop chit HC c6 thé duoc diéu ché tir HB bang phuong phép phan Urng Xyanua
hoa da biét ddi voi ngudi co hiéu bibt trung binh trong linh vuc, vi du, kém xyanua
hoic ddng xyanua véi sy c6 mit ciia chit xuc tac paladi nhu paladi triphenylphosphin
tetrakis hodc tris(dibenzylidenaxeton)dipaladi(0) va dppf, trong dung méi nhu DMF

hodc dioxan va dugc héi luu dén nhiét d6 diém so6i dung moi (bude b).

Hop chat HC c6 thé dugc bién dbi thanh HD béng cach xi Iy bang hydroxylamin
hydroclorua véi sur ¢6 mdt cia bazo nhu trietylamin trong dung modi nhu DCM (budc

C).
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Qud4 trinh déng vong ctia hgp chat HD tao ra hop chét I, bing di vong loai A2 va
R® = clo, ¢6 thé dugc thuc hién bing phuong phap lién hop amit da biét déi véi ngudi
¢6 hiéu biét trung binh trong linh vuc, véi axit carboxylic duoc thé thich hop mua duoc
trén thi truomg dé tao ra san phim trung gian HD[Int] (budc d), sau d6 1a gia nhiét dé

dong vong thanh vong oxadiazol trong dung méi c¢é diém sdi cao nhu DMF (budc e).

Theo quy trinh theo so d 9, hop chét JA c6 thé thu duogc tir hop chit AF béng
phuong phap lién hop amit da biét ddi vdi nguoi c6 hiéu biét trung binh trong linh vuec,
véi amin dugc thé thich hop mua duoc trén thi truong, trong dung moi thich hgp nhu
DCM (budc a).

So 69
R® R’ s
2 R2 R
R X X R2
—_— H 44— N
_— O a ~ N R b RS
N N R® 1 — /
o) R N A3

AF JA I

Qua trinh déng vong ctia hop chit JA tao ra hop chét I bang di vong loai A3 ¢6
thé dugc thuc hién bing phuong phap khir nude (budc b) da biét ddi v6i ngudi c6 hiéu
biét trung binh trong linh vuc, vi du, st dung chét phan ung khir nudc nhe nhu chét
phan tng Burgess trong dung mo6i nhu THF.

Theo quy trinh theo so d5 10 (bude a), hop chit KA c6 thé thu duge tir hop chat
AF bing phuong phép lién hop amit d4 biét ddi v6i ngudi c6 hidu biét trung binh trong
linh vuc, v6i amin dugc thé thich hop mua duoc trén thi trudng, trong dung méi thich
hop nhu DCM (budc a).
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So dd 10

Viéc tao hop chit KA dé tao ra hop chit I béng di vong loai A4 cé thé duoc thuc
hién bang phuong phap ngung tu da biét d6i voi ngudi co hidu biét trung binh trong

linh vue, nhu st dung axit metansulfonic, trong dung méi nhu DCM (budc b).

Theo quy trinh theo so d 11 (budc a), hop chit LA c6 thé thu dugc tir hop chét
AE bang phuong phép tao amidin da biét d6i voi ngudi c6 hiéu biét trung binh trong
linh vue, vi du, hop chit bing hdn hop phan tng cua trimetyl nhém trén amoni clorua

trong dung moi nhu toluen.

Sodd 11
_ . _
3 R® R
R ) R2 R®
R2 R AN AN 2
| N —_— —_— | P NH = R X
P a N/ NH b N (0] c | R*
N > 1 = -
Xy " HN\)J\ RN As
AE LA 2 LA[Int] R* |

Viéc bién ddi hop chit LA thanh hop chit I bang di vong loai AS c6 thé duoc
thuc hién bang phuong phép lién hop véi alpha halogeno keton duoc thé thich hop da
biét d6i v6i ngudi 6 hidu biét trung binh trong linh vue, vi du, sit dung bazo nhu DBU
trong dung méi nhu etanol dé tao ra san pham trung gian LA[Int] (budc b), va gia nhiét

dé dong vong (budc c).

Theo quy trinh theo so d6 12, hop chit MA c¢6 thé thu dugc tir hop chit AF (budc
a) bang phuong phap lién hop amit da biét dbi véi nguoi cé hiéu biét trung binh trong
linh vuc, v&i amin duoc thé thich hop, trong dung méi thich hgp nhu THF (budc a).
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So do 12

R® R’
2 R2 R
R AN X . Rz
> — H R R* ?
R’
OH N0
AF MA 2

A/
\

AB

Viée bién d6i hop chdt MA thanh hop chat I bing di vong loai A6 (budc b) c6 thé
duogc thuc hién béng cach dong vong béng cach st dung bazo, vi du, kali hydroxit

trong dung méi nhu THF & nhiét d6 hdi luu ctia dung moi.

Theo quy trinh theo so d6 13 (budc a), hop chit NA c6 thé thu duge tir hop chit
AF bing phuong phap lién hop amit da biét ddi voi ngudi c6 hiéu biét trung binh trong
linh vue, voi rugu alpha amino dugc thé thich hop, trong dung méi thich hop nhu
DCM (budc a).

So dd 13

R3 R3 RG ,
) R2 Rz R
R A AN AN R2
— L8 —=1 H — X
N/ o a N b N C ] I — /R4
o o ) 5 , R N~ A7
AF Na  HO R NB 0" R |

Hop chét NB c¢6 thé duoc didu ché tir NA bang cach oxy hoa véi chét phéan ing
oxy hoa thich hop dé biét dbi véi nguoi co hidu biét trung binh trong linh vuc (bude b),
vi du, bing cach xir Iy bang Dess-Martin periodinan trong dung méi nhu DCM.

Viéc bién d6i hop chit NB thanh hop chét I bing di vong loai A7 (bude c) c6 thé
dugc thuc hién bang phuong phéap déng vong da biét dbi voi ngudi ¢ hiéu biét trung
binh trong linh vyc, vi du, bing cach xir Iy bing hexacloetan va triphenylphosphin

trong dung mdéi nhu axetonitril.

Theo quy trinh theo so d6 14, hop chit OA c6 thé thu dugc tir hop chit DB bing
céch thé bang alkylthiol, vi du, metanthiol va gia nhiét trong dung moéi thich hgp nhu
DMF (budc a).
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So db 14
R® il? R® R®
Br S R2
AN ; A . A )
~ /R4 a = /R4 b 1 = R
N~ TA2 N~ A2 R N~ A2

Viéc bién ddi thanh hop chét I ¢6 thé dugc thuc hién bing cach oxy héa hop chat
OA bing chét phan ing oxy hoa thich hop trong céc diéu kién da biét dbi véi nguoi cd
hiéu biét trung binh trong linh vuc (budc b), vi du, bing cach xu ly bing axit 3-clo

perbenzoic trong diclometan ¢ nhiét dd mdi truong.

Theo quy trinh dugc mo ta trong so d 15, hop chit PA c¢6 thé thu duge tir hop
chat AF bing phuong phép lién hop amit da biét ddi véi ngudi cé hiéu biét trung binh
trong linh vuec, béng amin duoc thé thich hop, duoc diéu ché truse day bdi nguoi cé
hiéu biét trung binh trong linh vuc héa hoc, trong dung méi thich hop nhu DCM (bude
a).

So db 15

2
R N ;%if\
N
AF OH ;

Z

2
A N=
/

;s
PC o

N\
Q"
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Hop chat PA c6 thé duoc bién dbi thanh hop chit PB (budc b) bing phuong phap
khir benzen d4 biét d6i v6i nguodi c6 hidu biét trung binh trong linh vuc, vi dy, xt ly
bang dung dich BBr; trong DCM.

Hop chit PC c6 thé dugc didu ché tix hop chét PB bang phwong phép tosyl hoa, vi
du, 4-metylbenzen-1-sulfonyl clorua v&i kali cacbonat véi sy c6 mit cua

dimetylaminopyridin trong dung méi nhu' DCM.

Hop chat PC c6 thé duoc dong vong thanh hop chat I bang di vong loai A3, bing

cach gia nhiét v&i sy c6 mét clia bazo, vi duy, trietylamin, trong dung mdi nhu DMF.

Theo mdt cach khéc, theo quy trinh theo so db 14, hop chét QA c6 thé dugc didu
ché tir hop chit I bing cach oxy héa voi chat phan tmg oxy héa thich hop trong cac
didu kién da biét ddi véi ngudi c6 hiéu biét trung binh trong linh vue, vi du, bing cach

xtt ly bang axit 3-clo perbenzoic trong diclometan (budc a).

So db 16

R3
R2
e .
A~ b . .R
R N~ TA

Hop chat I ¢6 thé duge diéu ché tir QA bing phuong phép clo héa da biét déi voi
ngudi ¢é hiéu biét trung binh trong linh vuc, nhu xir ly bang oxalyl clorua trong dung
moi nhu DCM.

Séang ché con dé cap dén quy trinh diéu ché hop chat ¢ cong thire (I) nhu dugce

xac dinh trén day bao gom mot trong cic budc sau:

(a) gia nhiét hop chit c6 cong thic (A)
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2
R A
— KII R*
N
g
O _N
HO (A);
(b) gia nhiét hop chét c6 cong thire (B)
RS
2
R X
H

N A2 (C)

véi su ¢ mat cua haloazetidin hOETl‘C 6-oxa-1-aza-spiro[3.3]heptan, bazo va chét

xuc tac paladi,

(d) phan mg ctia hop chét c¢6 cong thire (D)

V01 sy ¢6 mét cua anhydrit triflometansulfonic va triphenylphosphin oxit;

() phan tmg cta hop chét c6 cong thirc (E1) hoic (E2)
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Ci Cl
2 2
R N R |\
4 4
/ /R = /R
NT AT g, NT AT gy

véi su ¢6 mit clia HOR, haloazetidin, 6-oxa-1-aza-spiro[3.3]heptan hoic HSO,R

va bazo;

(f) gia nhiét hop chét c6 cong thire (F):

R3
2
R N 4

A NS R

R
N
OHojL
(F)

voi sy ¢6 mit ctia chat phan ing Burgess;

(g) gia nhiét hop chit c6 cong thirc (G):

R3
2
H
N/ N
}RG
HO R4

vGi su c6 mat cla axit metansulfonic;

(h) gia nhiét hop chit c6 cong thirc (H):

R3
2
R X
= NH
N (0]
HN\)J\R4
(H)
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(j) gia nhiét hop chat c6 cong thuc (J):

R
2
R N 7
H R
N7 NiR“
HN" 0 0):
(k) gia nhiét hop chat c6 cong thuc (K):
RS
2
R X
H
~ N
N
© o~ ~RrR*
X)

véi su ¢ mat cua hexacloetan, bazo va phosphin;

(1) phan ting ctia hop chat ¢ cong thic (L):

Il? R
S X
4
s /R
N" "AZ
voi su 6 mit cla chét oxy hoa;
(m) gia nhiét hop chat c6 cong thirc (M)
R3
2
R X N4<
H =~ /O
/
N N
@] /

(M)
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vO1 su ¢6 mat cua bazo;

(n) phan tmg ctia hop chét c6 cong thire (N):

voi sy ¢6 mét cta chat clo hdéa va DMF; hodc

(0) phan tng ctia hop chat c6 cong thire (C) nhu duoc xac dinh trén day vdi su co

mdt cua HSR va bazo, va sau d6 1a chat oxy hoa;

trong d6 A, A1 dén A8 va R' dén R* 1a nhu dugc xé4c dinh trén day va trong d6 R
la alkyl.

Bude (a) vi du, dugc thuc hién & nhiét d6 120°C.

Budce (b) vi du, dugc thuc hién & nhiét @6 130°C.

Budec (¢) vi du, dugce thuc hién ¢ nhiét d6 130°C.

Budc (d) duge thuc hién, vi du, & nhiét do trong phong.
Trong budc (e), bazo 1a, vi du, natri .hydrua.

Chét phan tmg Burgess thuong da biét dbi voi ngudi ¢ hiéu biét trung binh trong

linh vue, va la metyl N-(trietylamonisulfonyl)carbamat.
Budc (g) vi dy, dugc thuc hién ¢ nhiét d6 40°C.
Budce (h) vi du, duogc thuc hién & nhiét d6 120°C.
Budc (j) vi dy, dugce thuc hién & nhiét d6 70°C.

Trong budce (k), bazo 14, vi du, trietylamin. Phosphin 1a, vi duy, triphenylphosphin.
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Bude (1) ¢ thé duge thue hién véi axit 3-clo perbenzoic, vi du, trong diclometan,

cu thé 14 & nhiét 46 méi truong.

Bué6c (m) vi dy, duoc thuc hién ¢ nhiét 46 80°C, vi du, trong DMF. Bazo trong

budc (m) 14, vi dy, trietylamin.
Chét clo hoa 13, vi du, oxalyl clorua.

Sang ché mé ta viéc st dung hop chét c6 cong thie (I) dé didu tri hodc phong
ngtra chimg dau, bénh xo vita dong mach, bénh thoai hoa diém vang do tudi tac, bénh
vong mac tiéu duong, chimg ting nhin ap, chimg tic tinh mach vong mac, bénh vong
mac & tré sinh non, h¢i ching thiéu méu cuc b & mit, chimg teo thé dia ly, bénh dai
thdo duong, chung viém, bénh viém rudt, tdn thuong thiéu méau cuc bo-tai tudi mau,
bénh suy gan cép tinh, bénh xo hdéa gan, bénh xo hoa phéi, bénh xo hoa thin, bénh xo
hoa toan than, ching thai loai manh ghép khéc loai cp tinh, bénh than do manh ghép
khéc loai man tinh, bénh than do tiéu duong, bénh than tidu ciu, bénh co tim, bénh suy
tim, bénh thiéu mau cuc bd co tim, bénh nhéi mau co tim, bénh xo cimg toan than, tén
thuong do nhiét, bong, seo phi dai, seo 131, sbt do viém loi, xo gan hodc u gan, diéu
hoa khéi lugng xuong, bénh xo cing teo co mdt bén, bénh da xo cung, bénh
Alzheimer, bénh Parkinson, dft quy, con thiéu méau cuc bd thodng qua hodc ching

viém mang mach nho;

Séng ché mo ta viée su dung hop chét c6 cong thire (I) d& bao ché thube dé didu
tri hodc phong ngira chiing dau, bénh xo vita dong mach, bénh thoai hoa diém vang do
tudi tac, bénh vong mac tidu duong, chimg ting nhin &p, ching tic tinh mach vong
mac, bénh vong mac & tré sinh non, hoi ching thiéu méau cuc bd & mét, ching teo thé
dia ly, bénh dai thao dudng, chimg viém, bénh viém ruét, tdn thwong thiéu mau cuc
bd-tai tudi mau, bénh suy gan cép tinh, bénh xo hoa gan, bénh xo hoa phéi, bénh xo
héa thin, bénh xo hda toan than, chimg thai loai manh ghép khac loai cép tinh, bénh
than do manh ghép khac loai man tinh, bénh than do tiéu dudng, bénh than tiéu ciu,
bénh co tim, bénh suy tim, bénh thiéu méu cuc bg co tim, bénh nhdi mau co tim, bénh
X0 cung toan thén, tdn thuong do nhiét, bong, seo phi dai, seo 10i, sét do viém loi, xo

gan hodc u gan, diéu hoa khoi lugng xuong, bénh xo cung teo co mdt bén, bénh da xo
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ciimg, bénh Alzheimer, bénh Parkinson, dt quy, con thiéu méu cuc bd thoang qua hoac

ching viém mang mach nho;

Hop chét c6 cong thire (I) dé didu tri hodc phong nglra chung dau, bénh xo vita
doéng mach, bénh thoai héa diém vang do tudi tac, bénh vong mac tiéu dudng, chung
tdng nhén ap, chiing tdc tinh mach vOng mac, bénh vong mac & tré sinh non, hdi chirng
thiéu mau cuc bo & mit, chimg teo thé dia 1y, bénh dai thdo dudng, ching viém, bénh
viém rudt, tn thuong thiéu mau cuc bd-tai tudi mau, bénh suy gan cép tinh, bénh xo
héa gan, bénh xo héa phdi, bénh xo hoa thin, bénh xo héa toan than, ching thai loai
manh ghép khéc loai cép tinh, bénh thén.do manh ghép khac loai man tinh, bénh thin
do tiéu duong, bénh than tidu ciu, bénh co tim, bénh suy tim, bénh thiéu mau cuc bd
co tim, bénh nhdi mau co tim, bénh xo climg toan than, tén thuong do nhiét, bdng, seo
phi dai, seo 161, sét do viém loi, xo gan hoac u gan, diéu hoa khoi lugng xuong, bénh
X0 cung teo co mot bén, bénh da xo cling, bénh Alzheimer, bénh Parkinson, dot quy,

con thi€u miu cuc bd thodng qua hodc chiing viém mang mach nho; va

Séang ché con mo ta phuong phap didu tri hodc phong ngura chimg dau, bénh xo
vita dong mach, bénh thoai hoa diém vang do tudi tic, bénh vong mac tidu dudng,
chung tang nhén ap, ching tic tinh mach vdng mac, bénh vong mac & tré sinh non, hoi
chimg thiéu mau cuc bd & mit, chiing teo thé dia ly, bénh déi thdo dudng, ching viém,
bénh viém rudt, tbn thuong thiéu méau cuc bd-tai tudi mau, bénh suy gan ca‘ip tinh, bénh
x0 hda gan, bénh xo hoa phéi, bénh xo hda than, bénh xo hda toan than, ching thai
loai manh ghép khac loai cép tinh, bénh thdn do manh ghép khéac loai man tinh, bénh
than do tiéu duong, bénh than tiéu ciu, bénh co tim, bénh suy tim, bénh thiéu mau cuc
bo co tim, bénh nhdi mau co tim, bénh xo cimg toan than, tdn thuong do nhiét, bong,
seo phi dai, seo 161, sbt do viém loi, xo gan hodc u gan, diéu hoa khdi lugng xuong,
bénh xo cung teo co mdt bén, bénh da xo cing, bénh Alzheimer, bénh Parkinson, dot
quy, con thiéu mau cuc bd thodng qua hodc ching viém mang mach nho, trong d6
phuong phéap nay bao gdm viéc cho bénh nhan can didu tri bénh ding lwong hitu hiéu

ctia hop chét c6 cong thire (I).

Cu thé, sang ché d& cap dén hop chit co cong thirc (I) dé& diéu tri hodc phong
ngura tdn thuong do thiéu méu cuc bd, tai tudi mau, bénh xo héa gan hodc bénh xo hda

than, cu thé 1a ton thuong do thiéu méau cuc bd hoic tai tudi mau.
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Cu thé, sang ché dé cap dén hop chat c6 cong thirc (I) dé didu tri hodc phong

ngura bénh nhoi mau co tim.

Sang ché con dé cap cu thé dén hop chét co cong thuc (I) dé diéu tri hoac phong
ngira bénh thodi hoa diém vang do tubi tic, bénh véng mac tiéu duong, chimg ting
nhan 4p, ching tic tinh mach vdng mac, bénh vdng mac & tré sinh non, hdi ching

thi€u mau cuc b & mat, ching teo thé dia ly hoac ching viém mang mach nho.

Sang ché con d& cap cu thé dén hop chit c6 cong thire (I) dé didu tri hodc phong

ngtra bénh xo cing teo co mdt bén hodc bénh da xo cliing.

Séang ché con dé cap dén hop chét co cong thire (I), hop chat nay dugce didu ché
theo quy trinh ctia sang ché.

Theo mot phuong an khéc, sang ché dé xuit dugc phdm hogc thudc chira hop
chét theo sang ché va chat mang khéng cé tic dung didu tri bénh, chit pha lodng hoic
ta4 duoc, cling nhu phuong phép sit dung cac hop chét theo sang ché dé bao ché duoc
phdm va thubc nay. Trong mdt vi du, hop chét ¢ cong thirc (I) c6 thé dugc phdi tron
bang céch trén & nhiét d6 mdi truong & d6 pH thich hop, va & d tinh khiét mong
mudn, voi chit mang chip nhan dwoc vé mit sinh ly, tic 13, cac chat mang ma khong
doc dbi véi ddi tuong nhan & céac lidu luong va céc néng d6 duoc dung ¢ dang dung y
ly. b6 pH cua ché phém chu yéu phu thudc vao viéc st dung cu thé va néng do cua
hop chat, nhung tt hon 14 ndm trong khoang bét ky trong khoang tir khoang 3 dén 8.
Theo mdt phuong én, hop chét ¢ cong thire (I) duge diéu ché trong chit dém axetat, &
d6 pH=5. Theo phuong an khac nita, hop chit ¢6 cong thire (I) 14 v6 tring. Hop chét
c6 thé duoc bao quan, vi du, duéi dang hop phén rén hodc v6 dinh hinh, dudi dang ché

phém duoc 1am khé lanh hodc dudi dang dung dich chira nudc.

Duoc phém duoc bao ché, dinh lidu, va dugc dung theo cach thich hop véi thue
hanh thubc tét. Cac yéu t can can nhic trong ngit cinh nay bao gdm rdi loan cu thé
can dugc diéu tri, dong vat co vi cu thé can diéu tri, tinh trang bénh ly 1dm sang cla
ting bénh nhan, nguyén nhan gay rdi loan, vi tri phan phdi thude, phuong phép dung,

lich dung, va cac y€u to khac da bict doi vai bac si.
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Céc hop chét theo sang ché co thé duoc dung qua dudng dung thich hop bat ky,
bao gdbm dudng miéng, khu trii (bao gdm trong miéng va dudi ludi), truc trang, am
dao, qua da, ngoai duong tiéu héa, duéi da, trong bung, trong phdi, trong da, trong tay
mac va ngodi mang cung va trong mi, va, néu muén dé ding khu trt, ding tai vi tri
tén thuong. Viée truyén ngoai dudng tiéu hoa bao gdm dung trong co, trong tinh mach,

trong dong mach, trong bung, hodc dudi da.

Céc hop chét theo sang ché c6 thé dugc dung & dang thuan loi bét ky, vi du, vién
nén, bdt, vién nang, dung dich, chit lam phén tan, huyén phu, sird, thubc xit, thube
dan, gel, nhil twong, cao dan, v.v.. Cac ché pham nay c6 thé chira cac thanh phin thong
thudng trong ché phdm duoc, vi du, céc chét pha lodng, cdc chit mang, céc chét bién

ddi do pH, céc chét tao ngot, chét tao khéi, va cac chét hoat tinh khac.

Ché phdm thuong duoc diéu ché bing cach tron hop chét theo sang ché va chit
mang hoac ta duge. Cac chét mang va ta dugc thich hop da dugc biét 13 dbi véi nguoi
c¢6 hiéu biét trung binh v& linh vuc twong tmg va duoc mé ta chi tiét trong, vi du,
Ansel, Howard C., et al., Ansel’s Pharmaceutical Dosage Forms and Drug Delivery
Systems. Philadelphia: Lippincott, Williams & Wilkins, 2004; Gennaro, Alfonso R., et
al. Remington: The Science and Practice of Pharmacy. Philadelphia: Lippincott,
Williams & Wilkins, 2000; va Rowe, Raymond C. Handbook of Pharmaceutical
Excipients. Chicago, Pharmaceutical Press, 2005. Cac ché phdm nay ciing c6 thé bao
gdm mot hodc nhiéu chit dém, chét lam 6n dinh, chat hoat dong bé mat, chit tao 4m,
chit lam tron, chit nhii hoa, chit tao huyén phu, chét bao quan, chét chéng oxi hoa,
chit lam mo, chit gy truot, chét trg xu-ly, cac chit mau, cac chit tao ngot, chét tao
huong thom, chit tao mui, cic chit pha lodng va cc chit phu gia da biét khac tao ra
thudc c6 vé ngoai d& nhin (tirc 13, hop chét theo sing ché hodc duoc phim chira no)

hodc chét hd tro trong viéc bao ché dugc phém (tire 14, thude).

Bay gi0 sang ché s& dugc minh hoa bang cac vi du thuc hién dudi ddy ma khong

¢ nghia gi¢i han pham vi bao ho cta sang ché.
Vi du thue hién séng ché

Chir viét tat
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MPLC= sic ky 1ong 4p suét trung binh, kiéu Combiflash Companion ctaTELEDYNE
ISCO; MS = phd khéi; ESI = phun dién tir; BINAP= 2,2'-bis(diphenylphosphino)-1,1'-
binaphtyl; CDI = 1,1'-cacbonyldiimidazol; Cs,CO; = xesi cacbonat; DCM =
diclometan; DIPEA =  N-etyl-N-isopropylpropan-2-amin; DBU = 18-
Diazabixyclo[5.4.0Jundec-7-en; DMF = dimetylformamit; DMSO = dimetyl-sulfoxit;
dppf = 1,1'-bis(diphenylphosphino)feroxen; EtOH = etanol;, HATU = 2-(3H-
[1,2,3]triazolo[4,5-b]pyridin-3-yl)-1,1,3,3-tetrametylisouroni hexaflophosphat(V);
HBTU = O-benzotriazol-N,N,N’,N’-tetrametyl-uroni-hexaflo-phosphat; HPLC = LC =
sic ky long cao 4p; m-CPBA = axit meta-cloperoxybenzoic; MeOH= metanol;
NaHCO; = natri hydrocacbonat; Na,SO, = natri sulfat; Pd(OAc), = paladi(Il) axetat;
RT = nhiét 46 trong phong; TBTU = O-(benzotriazol-1-yl)-N,N,N’,N’-tetrametyl-
uroni-tetrafloborat; TBME = metyl tert-butylete, THF = tetrahydrofuran; TFA = axit
trifloaxetic; TLC = sic ky 16p mong; TMS-CN= trimetylsilyl Xyanua.

Vidul
5-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-3-metyl-1,2,4-oxadiazol

a) 3-bromo-4-(xyclopropylmetoxy)pyridin

%

0 | N
Br N
Bb sung xyclopropylmetanol (CAS 2516-33-8) (3,15g, 3,45mL, 43,6mmol, duong
luong: 1,05) va NaH theo phan (1,75g, 43,6mmol, duong luong: 1,05) vao dung dich
chtra 3-bromo-4-clopyridin (CAS 36953-42-1) (8g, 41,6mmol, duong lugng: 1,00)
trong DMF kho (100mL) trong mdi trudng khi argon & nhiét d6 trong phong. Hon hop
phan tng thu duge duoc khudy & nhiét d6 trong phong cho dén khi dung thoat khi. Sau
d6, hdn hop phan tng dugc khudy & nhiét d6 100°C trong 3 gid va duoc kiém soat
bang TLC. Hdn hop phan tmg duoc lam ngudi xudng nhiét do trong phong, dugc dimg
bang cach bd sung nudc va ¢6 hdn hop trong méi trudng chan khong. Phin cin dugc
hoa tan lai trong etyl axetat, chiét bang dung dich nudc NaHCO; 1M, pha hitu co duge
lam kh6 trén Na,SO,, loc va lam bay hoi dén kho. She ky nhanh béng cdt 120g SiO,,
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v&i hén hop rira gidi cta heptan va etyl axetat dé tao ra 8,25 g diu mau vang nhat (hiéu
sudt: 87%). MS (ESI, m/z): 228,2 (M).

b) 3-xyclopropyl-4-(xyclopropylmetoxy)pyridin

Bé sung kali xyclopropyltrifloborat (CAS 1065010-87-8) (5,52g, 37,3mmol, duong
luong: 1,05), Cs,CO; (23,1g, 71,Qmmol, duong luong: 2,0), butyldi-1-
adamantylphosphin (382mg, 1,07mmol, dwong lugng: 0,03) va Pd(OAc), (159mg,
710pmol, duong lwgng: 0,02) vao dung dich chta 3-bromo-4-
(xyclopropylmetoxy)pyridin (8,1g, 35,5mmol, duong lugng: 1,00) trong hén hop cua
toluen (150mL) va nuée (18mL). Hon hop phan tng duoc khudy & nhiét do 125°C
trong 7 gid. Hon hop phan tng duoc lam ngudi va rét vao phdu tach, bd sung etyl
axetat va nudc. Sau khi chiét hdn hop, pha hitu co dugce thu gom, 1am kho trén Na,SO4
va lam bay hoi dén khd. Sic ky nhanh bing c6t 120g SiO,, va hdn hop rira giai cia
heptan va etyl axetat dé tao ra 4,6g san phim mong mudn (hiéu suit 68%). MS (ESI,
m/z): 190,3 (MH").

¢) 2-bromo-5-xyclopropyl-4-(xyclopropylmetoxy)pyridin

N Br

Bb sung tir tir BuLi 1,6M trong hexan (15,9mL, 25,4mmol, duong lugng: 6,0) vao
dung dich chtra N,N-dimetyletanolamin (1,13g, 1,28mL, 12,7mmol, duong lugng: 3,0)
trong hexan (9mL) trong didu kién khi argon & nhiét do -15°C va hdn hop phéan tng
dugc khudy & nhigt d6 -15°C trong 15 phat. BS sung 3-xyclopropyl-4-
(xyclopropylmetoxy)pyridin (0,8g, 4,23mmol, duong luong: 1,00) trong toluen khd
(5mL) vao phan tmg & nhiét d6 -15°C, sau d6 1a khudy & nhiét d6 -15°C trong 1 gid.
Sau d6, 1am lanh hdn hop phan tmg xuéng nhiét d -78°C va bd sung dung dich chta
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1,2-dibromotetracloetan (4,13g, 12,7mmol, duong luong: 3,0) trong toluen kho (6mL)
vao. Sau d6, khudy huyén phit mau tring thu duoc trong 1 gid & nhi¢t d6 -78°C va
duoc kiém soat bing LC-MS. Sau d6 dimg phan ung bing nudc, ¢ 4m 1én dén nhiét
do6 trong phong va pha loing bang etyl axetat. Rt hdn hop vao phdu tach, chiét bing
dung dich nuéc NaHCO; 1M. Pha hitu co dugc lam kho trén Na,SO,4 va lam bay hoi
dén kho. Séic ky nhanh bing ¢t 70g SiO,, va hdn hop rira giai cta heptan va etyl
axetat thu dugc 980mg dau khong mau (hidu suit 77%). MS (ESL m/z): 268,1 (M).

d) 5-xyclopropyl-4-(xyclopropylmetoxy)picolinonitril

B6 sung ddng (I) xyanua (1,31g, 14,6mmol, duong luong: 4,0), tetraectylamoni xyanua
(570mg, 3,65mmol, duong luong: 1,00), dppf (323mg, 583umol, duong luong: 0,16)
va Pdy(dba); (134mg, 146pmol, duong luong: 0,04) vao dung dich chira 2-bromo-5-
xyclopropyl-4-(xyclopropylmetoxy)pyridin (1,15g, 3,65mmol, dwong luong: 1,00)
trong dioxan (25mL) trong diéu kién khi argon. Hdn hop phan tng thu duoc duoc
khudy & nhiét d6 110°C trong 4 gid. Loc hdn hop phan tmg trén tAm Celite, va rét dich
loc vao phéu tach. Sau khi pha lodng bing etyl axetat, chiét bing dung dich nudc
NaHCOj; 1M, pha hitu co duge thu gom, lam khé va lam bay hoi dén kho. Sic ky
nhanh bing ct 50g SiO,, va hén hop rira gidi ctua heptan va etyl axetat thu dugc
392mg san phdm mong muén (hiéu suit 50%). MS (ESI, m/z): 215,3 (MH").

e) axit 5-xyclopropyl-4-(xyclopropylmetoxy)picolinic

OH

B6 sung kali hydroxit (786mg, 14,0mmol, duong lwong: 15,0) vao dung dich chira 5-
xyclopropyl-4-(xyclopropylmetoxy)picolinonitril (200mg, 933umol, duong luong:
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1,00) trong nude (4mL). Hon hop phan tmg dugc khudy & nhiét ¢6 110°C qua dém va
giam sit bang TLC. Trung hoa KOH bing céach st dung dung dich nude HCI va didu
chinh d¢ pH dén khoang tir 1 dén 2. Sau do, tién hanh chiét bing DCM/MeOH (4:1) va
pha hitu co duoc thu gom, lam kho va lam bay hoi dung mdi. Nguyén liéu thé duoc
tinh ché bang MPLC ISCO trén ct SiO, d& tao ra 200mg hop chit & dang bdt mau
trang (hidu suit 92%). MS (ESI, m/z): 234,6 (MH").

f) 5-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-3-metyl-1,2,4-oxadiazol

N
O

O—\

Trong lo vi séng c¢6 DMF (1,5mL), ké hop axit 5-xyclopropyl-4-
(xyclopropylmetoxy)picolinic (46,7mg, 200umol, duwong luong: 1,00) véi CDI
(32,4mg, 200pmol, duong luong: 1,0). Hon hop phin timg dugce khudy trong 30 phut &
nhiét d trong phong trong diéu kién khi argon. Bb sung N'-hydroxyaxetimidamit
(CAS 22059-22-9) (14,8mg, 200pmol, dwong lugng: 1,0) vao. Hon hop phan tng duoc
khudy trong 1 gid, va sau d6 gia nhiét dén nhiét do 130°C bang vi séng trong 1 gidy
nita. Theo d&i phan tng biang LC-MS thé hién su bién d6i hoan toan. Han hop phéan
tng dugc tinh ché tryc tiép bing HPLC didu ché ma khong c6 bat ky xt Iy nao. MS
(ESI, m/z): 272,5 (MH+).

Vidu2

5-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-3-phenyl-1,2,4-oxadiazol

J
B

O—y

Hop chit néu & dé muc duoc téng hop tuong tu nhu hop chit néu & Vi du 1f, st dung
axit 5-xyclopropyl-4-(xyclopropylmetoxy)picolinic va N'-hydroxybenzimidamit (CAS
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613-92-3) lam nguyén liéu ban ddu, va tinh ché truc tiép bang HPLC diéu ché ma
khéng c6 bit ky xir Iy ndo. MS (ES, m/z): 334,5 (MH+).

Vidu3

3-xyclopropyl-5-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-1,2,4-oxadiazol

J

N/ /N />”4

O—

Hop chét néu & d& muc duoc tdng hop twong tw nhu hop chit néu & Vi du 1f, st dung
axit 5-xyclopropyl-4-(xyclopropylmetoxy)picolinic va N'-
hydroxyxyclopropancarboximidamit (CAS 51285-13-3) lam nguyén liéu ban du, va
tinh ché truc tiép bing HPLC diéu ché ma khong c6 bat ky xi Iy nao thém nita. MS
(ESI, m/z): 298,5 (MH+).

Vidu4

3-xyclopentyl-5-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-1,2,4-oxadiazol

¥
S

O—y

Hop chit néu & dé muc duoc tdng hop tuong tw nhu hop chat néu & Vi du 1f, sir dung
axit 5-xyclopropyl-4-(xyclopropylmetoxy)picolinic va N'-
hydroxyxyclopentancarboximidamit (CAS 99623-12-8) lam nguyén liéu ban du, va
tinh ché truc tiép bang HPLC diéu ché ma khong c6 bit ky xir Iy nao thém nita. MS
(ESIL, m/z): 326,3 (MH+).

Vidu5

3-benzyl-5-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-1,2,4-oxadiazol
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J
S, P

O—y

Hop chét néu & d& muc duoc tdng hop twong tu nhu hop chét néu & Vi du 1f, sit dung
axit 5-xyclopropyl-4-(xyclopropylmetoxy)picolinic va N'-hydroxy-2-
phenylaxetimidamit (CAS 19227-11-3) lam nguyén liéu ban d4u, va tinh ché truc tiép
béng HPLC didu ché ma khong c6 bét ky xit I ndo thém nita. MS (ESL, m/z): 348,2
(MH+).

Vidub6

3-tert-butyl-5-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-1,2,4-oxadiazol

o—

Hop chit néu & @& muc duoc téng hop twong tu nhu hop chét néu & Vi du 1f, sir dung
axit 5-xyclopropyl-4-(xyclopropylmetoxy)picolinic va N'-hydroxypivalimidamit (CAS
42956-75-2) lam nguyén liéu ban dau, va tinh ché truc tiép bang HPLC didu ché ma
khong c6 bat ky xir Iy nao thém nita. MS (ESI, m/z): 314,2 (MH+).

Vidu7
3-xyclopropyl-5-[5-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin-2-yl]-1,2,4-oxadiazol

a) 3-bromo-4-(2,2,2-trifloetoxy)pyridin
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B& sung 2,2,2-trifloetanol (CAS 75-89-8) (19,5g, 195mmol, duong luong: 1,5) va kali
tert-butoxit (21,9g, 195mmol, duong luong: 1,5) vao dung dich chira 3-bromo-4-
clopyridin (CAS 36953-42-1) (25g, 130mmol, duong lugng: 1,00) trong DMF
(333mL). Hon hop phan tng dugc khudy qua dém & nhiét do 110°C. Dung méi dugc
1am bay hoi timg phan va dwoc phan bd gitta hon hop cta dung dich nudec NaHCO,
bdo hoa va etyl axetat. Lép hitu co duge lam kho trén Na,SO4 va lam bay hoi. San
phém dugc st dung dudi dang san phém tho (hiu suit 85%). MS (ESI, m/z): 257,3
(MH+).

b) 3-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin

Bé sung kali xyclopropyltrifloborat (CAS 1065010-87-8) (14,5g, 97,8mmol, duong
lugng: 1,1), paladi (II) axetat (798mg, 3,55mmol, duong luong: 0,04), butyldi-1-
adamantylphosphin (1,27g, 3,55mmol, duong luong: 0,04) va Cs,CO; (72.,4g,
222mmol, duong lugng: 2,5) vao dung dich chira 3-bromo-4-(2,2,2-trifloetoxy)pyridin
(28,44¢g, 88,9mmol, duong luong: 1,00) trong hdn hop cia toluen (275mL) va nuéc
(32,5mL) trong diéu kién khi argon. Hon hop phan tng duoc khudy qua dém & nhiét
d6 115°C va duoc kiém soat bang TLC. Han hop phén tng dugc chiét bing etyl axetat
va nudce. Pha hitu co dugc 1am kho trén Na,SO4 va lam bay hoi dén kho. Nguyén liéu
thé dugc tinh ché bing MPLC ISCO trén ct SiO, véi gradien cia heptan trong etyl
axetat dé tao ra diu nhét mau vang (hiéu sut 72%). MS (ESI, m/z): 218,5 (MH+).

c) 3-xyclopropyl-4-(2,2,2-triﬂoetoxy)pyridin 1-oxit
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B sung m-CPBA (16,6g, 95,9mmol, duong luong: 1,5) vao dung dich chira 3-
xyclopropyl-4-(2,2,2-trifloetoxy)pyridin (13,89g, 64mmol, duong luong: 1,00) trong
DCM (355mL). Hon hop phan ting duoc khudy qua dém & nhiét d6 trong phong. Chiét
bang dung dich nudc NaHCO; bdo hoa va DCM. Lép hitu co duge lam khd trén
Na,SO4 va lam bay hoi. Cot trén SiO, sit dung MPLC ISCO v6i gradien DCM/MeOH
(hiéu suat 68%). MS (ESI, m/z): 234,5 (MH).

d) 5-xyclopropyl-4-(2,2,2-trifloetoxy)picolinonitril

Hoa tan 3-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin 1-oxit (10,20g, 43,7mmol, dwong
luong: 1,00) trong DCM (163mL). Sau d6, bd sung timg giot trimetylsilancacbonitril
(CAS 7677-24-9) (5,64g, 7,11mL, 56,9mmol, duong lugng: 1,3), sau do6 la
dimetylcarbamic clorua (7,06g, 6,03mL, 65,6mmol, duong lwong: 1,5) vao. Hon hop
phan tmg duoc khudy & nhiét do trong phong qua dém. B6 sung ciing véi khudy dung
dich nuéc NaHCO; bdo hoa (20mL). Rét hdn hop phan tng vao DCM va chiét bing
H,O. Céc 16p hitu co duoc lam khd trén Na,SO, va cb trong mdi trudng chan khong.
Nguyén liéu thd duoc tinh ché bang séc ky nhanh trén SiO, st dung MPLC ISCO véi
gradien cua heptan trong etyl axetat (hi¢u suit 64%). MS (ESL, m/z): 243,5 (MH+).

e) axit 5-xyclopropyl-4-(2,2,2-trifloetoxy)picolinic

OH

Hoa tan 5-xyclopropyl-4-(2,2,2-trifloetoxy)picolinonitril (6,87g, 28,4mmol, duong
lugng: 1,00) trong sol khi nuéc chira HCI 25% (170mL, 1,4mol, dwong luong: 50,0).
Phan tng dugc gia nhiét ¢ nhigt d6 110°C. Sau 3 gid, phan ing hoan thanh. Lam mat
hén hop phan ung xubéng RT. Trung hoa HCI bang cach sir dung dung dich nudc
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NaOH 6M, sau d6 14 bang cac vién NaOH. Sau do, diéu chinh d6 pH dén khoang tir 1
dén 2 béng HCI 2M. Phén két tia tao ra duoc loc dé tao ra hop chit néu & dé muc (hiéu
suit 99%). MS (ESL, m/z): 262,5 (MH+).

f) 3-xyclopropyl-5-[5-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin-2-yl]-1,2,4-oxadiazol

| = N
MW

B sung CDI (34,1mg, 211umol, duong lwong: 1,1) vao dung dich chira axit 5-
xyclopropyl-4-(2,2,2-trifloetoxy)picolinic (50mg, 191pmol, duong Iugng: 1,00) trong
DMF khé (1,5mL) va hdn hop phan tmg dugce khudy trong 30 phut & nhiét do trong
phong. B sung N'-hydroxyxyclopropancarboximidamit (CAS 51285-13-3) (211umol,
duong luong: 1,1) vao, khudy trong 1 gior & nhiét do trong phong va sau d6 qua dém &
nhiét d6 120°C. Kiém soat hdn hop phan tmg bing LC-MS. Hon hop phan tmg duoc
tinh ché truc tiép bang HPLC diéu ché ma khong c6 thém bat ky xir ly nao khac. MS
(ESL, m/z): 326 (MH+).

Vidu8

5-[5-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin-2-yl]-3-(triflometyl)-1,2,4-oxadiazol

FoF

¥
0
| X
F
=
N /N/>,,<»F
o~y F

Hop chit néu & dé muc duoc tdng hop twong tu nhu hop chét néu & Vi du 7f, sit dung
axit 5-xyclopropyl-4-(2,2,2-trifloetoxy)picolinic va 2,2,2-triflo-N'-
hydroxyaxetimidamit (CAS 4314-35-6) lam nguyén lidu ban dau, va tinh ché truc tiép
bing HPLC diéu ché ma khong c6 thém bit ky xtt 1y ndo khac. MS (ESI, m/z): 354
(MH+).

Vidu9
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5-xyclopropyl-3-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-1,2,4-oxadiazol

a) 5-xyclopropyl-4-(xyclvopropylmetoxy)-N'-hydroxypicolinimidamit

B6 sung hydroxylamin hydroclorua (126mg, 1,82mmol, duong luong: 1,00) va
trietylamin (184mg, 254pL, 1,82mmol, duong lugng: 1,00) vao dung dich chia 5-
xyclopropyl-4-(xyclopropylmetoxy)picolinonitril (qué trinh tdng hop dugc moé ta trén
déy nhu Vi du 1d) (390mg, 1,82mmol, duong lugng: 1,00) trong EtOH (4mL). Hon
hop phéan ung dugc khudy & nhiét 46 70°C trong 4 gidy va dugc kiém soat bing LC-MS
cho thdy su bién dbi hoan toan thanh san phdm mong mudn. Hn hop phan Ung duogc
pha loding bing etyl axetat, r6t vao ph&u tach, rira biang nude, va pha hitu co dugce lam
kho trén Na,SO, va lam bay hoi dén khd. Sic ky nhanh bing cot 20g SiO,, hdn hop
rira giai cia DCM va MeOH dé tao ra 418mg san phim mong mudn (hiéu suit 88%).
MS (ESI, m/z): 248,2 (MH+).

b) 5-xyclopropyl-3-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-1,2,4-
oxadiazol
X

B6 sung CDI (28,9mg, 179umol, duong luong: 1,05) vao dung dich chta axit
xyclopropancarboxylic (CAS 1759-53-1) (179umol, dwong lugng: 1,05) trong DMF
khé (1,0mL) va hdn hop phan tng thu duoc dugc khudy & nhiét d6 trong phong trong
45 ophut, sau d6 1a bd sung 5-xyclopropyl-4-(xyclopropylmetoxy)-N'-
hydroxypicolinimidamit (42,0mg, 170pumol, duong lugng: 1,00). Sau d6, hén hgp phan
tmg duge khudy & nhiét d6 trong phong trong 2 gitr va duoc kidm soat bing LC-MS
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cho thiy sur tiéu thu hoan toan nguyén liéu ban diu dé tao ra san phim trung gian. Sau
d6, hdn hop phan tmg dwoc gia nhiét & hhiét dd 130°C trong vi song trong 45 pht,
kiém so4t bing LC-MS. Hdn hop phén tng dugc tinh ché truc tiép bang HPLC diéu
ché ma khong c6 bat ky xtt 1y nao thém nita. MS (ESI, m/z): 298,4 (MH-+).

Vidu 10

5-tert-butyl-3-[ 5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-1,2,4-oxadiazol

A
K

Hop chit néu & dé muc duoc téng hop twong tu nhu hop chit néu & Vi du 9b, str dung
axit pivalic (CAS  75-98-9) va S -xyclopropyl-4-(xyclopropylmetoxy)-N'-
hydroxypicolinimidamit 1am nguyén liéu ban dau, va tinh ché truc tiép bang HPLC

diéu ché ma khong c6 bt ky xir Iy nao thém nira. MS (ESL, m/z): 354 (MH-+).
Vidull
2-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-4,4-dietyl-5H-1,3-oxazol

a) 5-xyclopropyl-4-(xyclopropylmetoxy)-N-(3-(hydroxymetyl)pentan-3-yl)picolinamit

OY
X
| sz/
Pz N
N
o)
HO

B sung 4-(4,6-dimetoxy[1.3.5]triazin-2-yl)-4-metylmorpholini clorua hydrat (CAS
3945-69-5) (69,5mg, 0,236mmol, duong luong: 1,1) vao dung dich chira axit 5-
xyclopropyl-4-(xyclopropylmetoxy)picolinic (dugc mé ta trén ddy nhu Vi du le)
(50mg, 0,214mmol, duong lugng: 1,00) trong DCM (2mL). Hon hop phan ung duogc
khudy trong 30 phut & nhiét d6 trong phong. Sau d6, bd sung 2-amino-2-etylbutan-1-ol
(27,6mg, 0,236mmol, duong lugng: 1,1) (CAS 39884-49-6) vao va hon hop phan tng
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dugc khudy & nhiét d6 trong phong qua dém. LC-MS thé hién phan tmg hoan thanh.
Chiét bing dung dich nudc NaHCO; bdo hoa va cot trén SiO, vaéi gradien cla
heptan/etyl axetat dé tao ra 30mg hop chit néu & d& muc (hiéu suit 42%). MS (ESI,
m/z): 333,3 (MH+).

b) 2-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-4,4-dietyl-5H-1,3-oxazol

B sung chat phan tmg Burgess (25,6mg, 107umol, duong luong: 1,05) vao dung dich
chira 5-xyclopropyl-4-(xyclopropylmetoxy)-N-(3-(hydroxymetyl)pentan-3-
yDpicolinamit (34mg, 102umol, duong luong: 1,00) (lam khd cin than) trong THF
khé. Hdn hop phan ting dwoc khudy & nhiét do trong phong trong diéu kién khi argon
qua dém. LC-MS thé hién phan tmg hoan thanh. Dung mo6i dugc lam bay hoi va duoc
chiét bing dung dich nuéc NaHCO; bdo hoa va etyl axetat. Lop hitu co dugc lam kho
trén Na,SO, va lam bay hoi. Cot trén SiO, véi gradien ctia heptan/etyl axetat (hiéu suit
62%). MS (ESI, m/z): 315,2 (MH+).

Vidy 12

3-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-5-(metoxymetyl)-1,2,4-

Rel
N/. N\\N:>_,/

Hop chit néu & dé& muc duoc téng hop theo cach tuong tu nhu hop chit néu & Vi du

oxadiazol

9b, str dung 5-xyclopropyl-4-(xyclopropylmetoxy)-N'-hydroxypicolinimidamit v&i kali
cacbonat (duong lugng: 1,0) va 2-metoxyaxetyl clorua (CAS 38870-89-2) lam nguyén
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liéu ban dAu va, tinh ché truc tiép bing HPLC diéu ché ma khong c6 bat ky xir Iy ndo
thém nita. MS (ESI, m/z): 302,3 (MH+).

Vidu 13

3-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-5-etyl-1,2,4-oxadiazol

X
| = N
R Bt

Hop chét néu & & muc duoc tdng hop theo cach tuong tw nhu hop chét néu & Vi du
9b, sir dung 5-xyclopropyl-4-(xyclopropylmetoxy)-N'-hydroxypicolinimidamit véi kali
cacbonat (dwong lugng: 1,0) va propionyl clorua (CAS 79-03-8) lam nguyén liéu ban
d4u, va tinh ché truc tiép bang HPLC diéu ché ma khong co bat ky xir 1y ndo thém nita.
MS (ESI, m/z): 286,2 (MH+).

Vidu 14

3-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-5-propan-2-yl-1,2,4-oxadiazol

Hop chit néu & d& muc duge téng hop theo céach tuong tu nhu hop chit néu & Vi du
9b, st dung 5-xyclopropyl-4-(xyclopropylmetoxy)-N'-hydroxypicolinimidamit véi kali
cacbonat (duong luong: 1,0) va isobutyryl clorua (CAS 79-30-1) 1am nguyén liéu ban
dAu, va tinh ché truc tiép bang HPLC diéu ché ma khong c6 bét ky xir 1y ndo thém nita.
MS (ESI, m/z): 300,3 (MH+).

Vidul5
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3-xyclopropyl-5-[5-(3,3-difloazetidin-1-yl)-4-(2,2,2-trifloetoxy)pyridin-2-yl]-1,2,4-

oxadiazol

a) 3-bromo-4-(2,2,2-trifloetoxy)pyridin 1-oxit

F

Bb sung theo phﬁn m-CPBA (19,6g, 87,4mmol, duong lugng: 1,3) vao dung dich chua
3-bromo-4-(2,2,2-trifloetoxy)pyridin (dugc moé ta trén day nhu Vi du 7a) (21g,
67,3mmol, duong lwong: 1,00) trong DCM (400mL). Sau d6, hdn hgp phan ing dugc
khudy qua hét tudn & nhiét d6 trong phong va theo ddi bing LC-MS. Rét hdn hop phén
ng vao phéu tach va chiét bing dung dich nuéc NaHCO; 1M. Pha nu6c duoc chiét lai
bing hdn hop clia etyl axetat va két hop cac pha hitu co, 1am khé trén Na,SO4 va lam
bay hoi dén khé. Séc ky nhanh bang cot 330g SiO,, hdn hop rira giai ciia DCM va
MeOH tao ra 16,2g san phdm mong muén (hiéu suit 88%). MS (ESI, m/z): 272,3 (M).

b) 5-bromo-4-(2,2,2-trifloetoxy)picolinonitril

Két hop 3-bromo-4-(2,2,2-trifloetoxy)pyridin 1-oxit (21,5g, 79mmol, duong luong:
1,00) voi DCM (344mL). Sau do, bd sung timg giot trimetylsilancacbonitril (11,8g,
14,8mL, 119mmol, duong lugng: 1,5), sau d6 la dimetylcarbamic clorua (12,7g,
10,9mL, 119mmol, dwong luong: 1,5) vao. Hon hgp phéan tung duoc khudy & nhiét do
trong phong qua dém. B sung dung dich nuéc NaHCO; bdo hoa (20mL) cling véi
khudy. R6t hdn hop phan tmg vao DCM va chiét bang H,0. Céc 16p hitu co dugc lam

kho trén Na,SO, va cd trong mdi truong chan khong. Nguyén li¢u thd dugc tinh ché
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béng séc ky nhanh trén SiO, str dung MPLC ISCO vé6i gradien rira giai cua heptan/etyl
axetat (hiéu sudt 27%). MS (ESI, m/z): 281,3 (M).

¢) 5-(3,3-difloazetidin-1-yl)-4-(2,2,2-trifloetoxy)picolinonitril

z
/7

B sung 3,3-difloazetidin hydroclorua (CAS 288315-03-7) (298mg, 2,3mmol, duong
luong: 1,1), Cs,CO; (1,36g, 4,18mmoi, duong luong: 2,0), Pd(OAc), (46,9mg,
209umol, duong lugng: 0,1) va BINAP (130mg, 209umol, duong lugng: 0,1) vao
dung dich chira 5-bromo-4-(2,2,2-trifloetoxy)picolinonitril (587mg, 2,09mmol, duong
luong: 1,00) trong toluen kho (10,4mL) trong 6ng c6 nhanh. Hén hop phan tmg dugc
gia nhiét dén nhiét 46 120°C va khudy trong 1 gio. Loc hdn hop phén ung trén tAm
Celite, pha lodng bing etyl axetat, pha hitu co duoc chiét bang dung dich nuéc
NaHCO; bdo hoa, 1am khd trén Na,SO,4 va lam bay hoi dén kho. Nguyén ligu tho dugc
tinh ché bing sic ky nhanh (SiO,, 50g, gradien etyl axetat trong heptan) thu dugc
480mg (hiéu suit 78%) hop chit mong mudn. MS (ESI, m/z): 294,2 (MH+).

d) axit 5-(3,3-difloazetidin-1-yl)-4-(2,2,2-trifloetoxy)picolinic

B6 sung dung dich nuéc KOH 4M (651mg, 11,6mmol, duong lugng: 5,0) vao dung
dich chira  5-(3,3-difloazetidin-1-yl)-4-(2,2,2-trifloetoxy)picolinonitril ~ (680mg,
2.32mmol, duong luong: 1,00) trong EtOH (7,73mL) trong bng c6 nhanh. Hon hop
phan Gng duoc gia nhiét dén nhiét d6 105°C va khudy trong 2 git. Rét hdn hop phan
tng trong phéu tach cing véi hdn hop cia etyl axetat va HCl 6,9M (2,69mL,

18,6mmol, duong luong: 8,0) va nudc, chiét, pha hitu co dugc thu gom, lam khd trén
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Na,SO, va lam bay hoi xudng d& tao ra 397mg san phdm mong muén dudi dang chat

rdn mau tring nhat (hiéu suit 54%). MS (ESI, m/z): 311,2 (MH-).

e) 3-xyclopropyl-5-[5-(3,3-difloazetidin-1-yl)-4-(2,2,2-trifloetoxy)pyridin-2-yl]-1,2,4-

oxadiazol

X

IN/ N
=<
=N

Trong lo bit kin thé tich SmL, két hop axit 5-(3,3-difloazetidin-1-yl)-4-(2,2,2-
trifloetoxy)picolinic (100mg, 320umol, duong lugng: 1,00) va CDI (54,5mg, 336pumol,
duong luong: 1,05) véi DMF (1,5mL). Hon hop phan tng dugc khudy & nhiét d6 trong
phong trong 30 phut. B6 sung N'-hydroxyxyclopropancarboximidamit (CAS 51285-13-
3) (336pmol, dwong lwong: 1,05) vao va khudy hdn hop & nhiét d trong phong trong 1
gidr. Sau d6, hdn hop phan tmg dugc gia nhiét dén nhiét d6 120°C trong 4 gid. Rét hdn
hop phan tng vao EtOAc va chiét bing dung dich nuéc NaHCO; bdo hoa Céc 16p hitu
co dugc lam kho trén Na,SO,4 va ¢6 trong moi truong chdn khong. Nguyén li¢u tho
duoc tinh ché bang séc ky nhanh (SiO,, 10g, v6i gradien etyl axetat trong heptan) aé
tao ra 33,6mg hop chét néu & dé muc (hidu suét 27%). MS (ESL, m/z): 377,4 (MH™).

Vidul6

5-[5-(3,3-difloazetidin-1-yl)-4-(2,2,2-trifloetoxy)pyridin-2-yl]-3-metyl-1,2,4-oxadiazol

| X
N N=N
5 )—
~N

Hop chit néu & d&& muc duogc téng hgp tuong tu nhu hgp chit néu & Vi du 15e, sit dung
axit 5-(3,3-difloazetidin-1-yl)-4-(2,2,2-trifloetoxy)picolinic va N'-hydroxyaxetimidamit
(CAS 22059-22-9) lam nguyén liéu ban dAu, va tinh ché truc tiép bing sdc ky nhanh
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(Si0,, 10g, gradien etyl axetat trong heptan) dé tao ra 26mg hop chét mong muén (hiéu
suit 23%). MS (ESI, m/z): 351,2 (MH+).

Vidu 17

3-tert-butyl-5-[5-(3,3-difloazetidin- 1-yl)-4-(2,2,2-trifloetoxy)pyridin-2-yl}-1,2,4-

oxadiazol

Hop chit néu & dé muc duoc téng hop tuong tu nhu hop chit néu & Vi du 15e, str dung
axit 5-(3,3-difloazetidin-1-yl)-4-(2,2,2-trifloetoxy)picolinic va N'-
hydroxypivalimidamit (CAS 42956-75-2) lam nguyén li€u ban dAu, va tinh ché truc
tiép bang sic ky nhanh (SiO,, 10g, gradien etyl axetat trong heptan & tao ra 55mg hop
chit mong mudn (hiéu sudt 44%). MS (ESI, m/z): 393,3 (MH+).

Vidu 18

[3-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-1,2,4-oxadiazol-5-yl|metanol

-0
l A
= N
N “ 0
N\
HO

Hop chat néu & dé muc duoc tdng hop theo cach twong tu nhu hop chit néu & Vi du
9b, st dung 5-xyclopropyl-4-(xyclopropylmetoxy)-N'-hydroxypicolinimidamit cting
v6i kali cacbonat (duong luong: 1,00) va 2-metoxyaxetyl clorua (CAS 38870-89-2)
lam nguyén liéu ban diu va sau khi gia nhiét vi song, bd sung dung dich nwéc NaOH

4M (duong lugng: 1,5) vao. Hon hop phéan tmg dugc khudy qua dém & nhiét do 80°C
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va tinh ché truc tiép bing HPLC diéu ché ma khong c6 bat ky xir ly ndo thém nita. MS
(ESI, m/z): 288,1 (MH+).

Vidu 19

3-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-5-(triflometyl)-1,2,4-oxadiazol

Hop chit néu & d& muc duoc téng hop theo cach twong tu nhu hop chit néu & Vi du
9b, st dung S5-xyclopropyl-4-(xyclopropylmetoxy)-N'-hydroxypicolinimidamit véi
trietylamin (dwong luong: 1,1) va anhydrit 2,2,2-trifloaxetic (CAS 407-25-0) lam
nguyén liéu ban du trong DCM va gia nhiét ¢ nhiét do 70°C bang vi séng. Loai bd
dung méi trong méi trudong chan khong, phin cin dugc hoa tan lai trong DMF va tinh
ché truc tiép bing HPLC diéu ché dé tao ra hop chit mong muén. MS (ESI, m/z):
326,2 (MHH).

Vidu 20

(4S)-4-tert-butyl-2-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-4,5-dihydro-

)

0]

1,3-oxazol

X

e
0
Hop chét néu & dé muc dugc tdng hop twong tw nhu hop chit néu & Vidu 11, sir dung
axit 5-xyclopropyl-4-(xyclopropylmetoxy)picolinic (duge mo ta trén day nhu Vi du le)

va (S)-2-amino-3,3-dimetylbutan-1-ol (CAS 112245-13-3) lam nguyén liéu ban dau
cho budc thir nhat. MS (ESI, m/z): 315,2 (MH+).

Vidu2l
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2-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-4-etyl-4,5-dihydro-1,3-oxazol

)

| X
N

=
N =
DN
Hop chit néu & dé muc duoc téng hop tuong tu nhu hop chit néu & Vi du 11, sir dung
axit 5-xyclopropyl-4-(xyclopropylmetoxy)picolinic (dugc md ta trén day nhu Vi du le)
va 2-aminobutan-1-0l (CAS 96-20-8) lam nguyén liéu ban d4u cho budc thit nhat. MS
(ESIL, m/z): 287,2 (MH+).

Vidu 22

2-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-3-oxa-1-azaspiro[4.5]dec-1-en

)

0

X

l
N
£X0
Hop chét néu & dé muc duoc tong hop twong tw nhu hop chét néu & Vi du 11, st dung
axit 5-xyclopropyl-4-(xyclopropylmetoxy)picolinic (dugc mé ta trén day nhu Vi du le)

va (1-aminoxyclohexyl)metanol (CAS 4313-56-8) lam nguyén liéu ban dau cho budc
tht nhit. MS (ESL, m/z): 327,3 (MH+).

Vidu 23

1-[3-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-1,2,4-oxadiazol-5-
yl]xyclopropan-1-ol
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Hop chit néu ¢ d& muc dugc tdng hop twong tu nhu hop chat néu & Vi du 9b, sir dung
axit 1-hydroxyxyclopropancarboxylic (CAS 17994-25-1) va 5-xyclopropyl-4-
(xyclopropylmetoxy)-N'-hydroxypicolinimidamit lam nguyén liéu ban dAu, va tinh ché
truc tiép bing HPLC diéu ché ma khong c6 bt ky xtt Iy ndo thém nita. MS (ESL, m/z):
314,0 (MH+).

Vi du 24

3-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-5-(1-metylxyclopropyl)-1,2,4-

oxadiazol

Hop chit néu & d& muc duogc tong hop twong tu nhu hop chét néu & Vi du 9b, sir dung
axit 1-metylxyclopropancarboxylic ~(CAS  6914-76-7) va  5-xyclopropyl-4-
(xyclopropylmetoxy)-N'-hydroxypicolinimidamit 1am nguyén li¢u ban dAu, va tinh ché
truc tiép bing HPLC diéu ché ma khong c6 bat ky xir 1y nao thém nira. MS (ESI, m/z):
312,1 (MH+).

Vidu 25

1-[3-[5 -xyclopropyl-4-(xyclopropylmetoXy)pyridin-2-y1] -1,2,4-oxadiazol-5-

yl]xyclopropan-1-carboxamit

X
I = N
N =\

Hop chét néu & && muc duoc tong hop twong tu nhu hop chét néu & Vi du 9b, sit dung
axit 1-carbamoylxyclopropancarboxylic (CAS 6914-74-5) va S5-xyclopropyl-4-
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(xyclopropylmetoxy)-N'-hydroxypicolinimidamit lam nguyén liéu ban dAu, va tinh ché
truc tiép bing HPLC didu ché ma khong c6 bét ky xir Iy nao thém nita. MS (ESI, m/z):
341,1 (MHH).

Vidu 26

2-[3-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-1,2,4-oxadiazol-5-yl]propan-
2-ol

Hop chit néu & dé muc duoc téng hop twong tu nhur hop chét néu & Vi du 9b, sir dung
axit  2-hydroxy-2-metylpropanoic ~ (CAS  594-61-6) va  5-xyclopropyl-4-
(xyclopropylmetoxy)-N'-hydroxypicolinimidamit 1am nguyén li¢u ban dAu, va tinh ché
truc tiép bing HPLC didu ché ma khong c6 bit ky xtt Iy nao thém nita. MS (ESI, m/z):
316,2 (MH+).

Vi du 27

2-[5-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin-2-yl]-4,4-dietyl-5H-1,3-oxazol

Hop chét néu & dé muc duoc téng hop twong tu nhu hop chit néu & Vidu 11, str dung
axit S-xyclopropyl-4-(2,2,2-trifloetoxy)picolinic (dugc md ta trén day nhu Vi du 7e) va
2-amino-2-etylbutan-1-ol (CAS 39884-49-6) lam nguyén li€u ban dau cho budc thu
nhét. MS (ESL m/z): 343,2 (MH+).

Vidu 28
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3-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-5-(3-metyloxetan-3-yl)-1,2,4-

oxadiazol

Hop chit néu & d& muc duoc tdng hop tuong tu nhu hop chit néu & Vi du 9b, sir dung
axit  3-metyloxetan-3-carboxylic =~ (CAS  28562-68-7) va  5-xyclopropyl-4-
(xyclopropylmetoxy)-N'-hydroxypicolinimidamit lam nguyén liéu ban déu, va tinh ché
truc tiép bing HPLC diéu ché ma khong c6 bat ky xir Iy nao thém nita. MS (ESI, m/z):
3283 (MHH+).

Vidu 29

5-(azetidin-3-yl)-3-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-1,2,4-oxadiazol

)

X

| N A\E}_,CNH

Hop chét néu & d& muc duoc téng hop twong tu nhu hop chét néu & Vi du 9b, st dung
axit  1-(tert-butoxycacbonyl)azetidin-3-carboxylic ~(CAS  142253-55-2) va 5-
xyclopropyl-4-(xyclopropylmetoxy)-N'-hydroxypicolinimidamit lam nguyén li€u ban
dAu, sau d6 1a khir bao vé nhom Boc bing cach lam bay hoi DMF, san phim thd duoc
hoa tan lai trong TFA. Hon hgp phan tmg dugc khudy & nhiét d6 trong phong trong 30
phut, cac chét bay hoi dugc loai bo trong moi truong chan khong va phﬁn cdn dugc hoa
tan lai trong etyl axetat. Pha hitu co duoc chiét béng dung dich nuéc NaOH 1M, lam
kho trén Na,SO, va lam bay hoi dén kho. Tinh ché san phim thé bing HPLC diéu ché.
MS (ESI, m/z): 313,1 (MH+).

Vidu 30
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2-[5-(3,3-difloazetidin-1-yl)-4-(2,2,2-trifloetoxy)pyridin-2-yl]-4,4-dietyl-5H-1,3-

oxazol

Hop chét néu & && muc dugc tong hop theo cach twong tu nhu hop chét néu & Vi du
11, st dung axit 5-(3,3-difloazetidin-1-yl)-4-(2,2,2-trifloetoxy)picolinic (dugc mé ta
trén ddy nhu Vi du 15d) va 2-amino-2-etylbutan-1-ol (CAS 39884-49-6) lam nguyén
liu ban du cho budc thir nhat. MS (ESI, m/z): 394,0 (MH+).

Vidu3l

2-[5-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin-2-yl]-3-oxa-1-azaspiro[4.5]dec-1-en

Hop chit néu & dé muc duoc téng hop tuong tu nhu hop chit néu & Vi du 11, st dung
axit 5-xyclopropyl-4-(2,2,2-triﬂoetoxy)piéolinic (duoc mo ta trén day nhu Vi du 7e) va
(1-aminoxyclohexyl)metanol (CAS 4313-56-8) lam nguyén li¢u ban dau cho budc thi
nhét. MS (ESI, m/z): 355,5 (MH+).

Vidu 32

5-tert-butyl-3-[4-(xyclopropylmetoxy)-5-(3,3-difloazetidin-1-yl)pyridin-2-yl]-1,2,4-

oxadiazol

a) 3-bromo-4-(xyclopropylmetoxy)pyridin 1-oxit

-66-



Trong binh hinh qua 1& thé tich 250mL, két hop 3-bromo-4-(xyclopropylmetoxy)
pyridin, duge mo ta trén day nhu Vi du la, (3,7g, 16,2mmol, duong luong: 1,00) voi
DCM (81,1mL) dé tao ra dung dich khong mau. Bb sung m-CPBA (5,45g, 24,3mmol,
duong luong: 1,5) vao. H3n hop phan tmg dugc khudy & nhiét d¢ trong phong trong 2
gid. Rot hdn hop phan tng vao 250mL DCM va chiét bang NaHCO; 1M. Céc 16p hitu
co duoc lam khd trén Na,SO4 va ¢d trong moi truong chan khdng. Nguyén liéu tho
duoc tinh ché bing sic ky nhanh (SiO,, 120g, gradien MeOH trong DCM) dé tao ra
3,39g hop chit néu & d&& muc dudi dang chit rin mau tréng (hiéu suit 85%). MS (ESI,
m/z): 244,2 (M).

b) 5-bromo-4-(xyclopropylmetoxy)picolinonitril

Bb sung tur tr TMS-CN (5,79g, 7,83mL, 458,4mmol, duong lugng: 1,5), vao dung dich
chira 3-bromo-4-(xyclopropylmetoxy)pyridin 1-oxit (9,5g, 38,9mmol, duong luong:
1,00) trong DCM khé (160mL) dwoc lam lanh xudng nhiét d6 0°C, sau d6 1a bd sung
dimetylcarbamoyl clorua (6,28g, 5,37mL, 58,4mmol, duong luong: 1,5) va trong mdi
trudong khi argon. Sau d6, hdn hop phan tmg dugc khudy & nhiét d@ trong phong qua
dém va theo ddi bang LC-MS cho thiy su tiéu thu hoan toan nguyén liéu ban dau. BS
sung dung dich nudc Na,CO3 2M va khudy hén hop trong 10 phut, sau d6 rot vao phéu
tach, bd sung nudc va chiét. Pha hitu co duoc thu gom, lam khd trén Na,SO4 va 1am
bay hoi dén kho. Séc ky nhanh bang ct 120g SiO,, hdn hop rira giai cta heptan va etyl
axetat d& tao ra 3,52g chit déng phan mong mudn (hiéu sudt 36%). MS (ESI, m/z):
253,4 (M).

¢) 5-bromo-4-(xyclopropylmetoxy)-N'-hydroxypicolinimidamit
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B6 sung hydroxylamin hydroclorua (309mg, 4,44mmol, dwong Iuong: 1,5) va
trietylamin (450mg, 620uL, 4,44mmol, duong lugng: 1,5) vao dung dich chira 5-
bromo-4-(xyclopropylmetoxy)picolinonitril (0,75g, 2,96mmol, duong lugng: 1,00)
trong EtOH (8mL). Sau d6, hdn hop phan tmg duge khudy & nhiét & 70°C trong 45
phut trong diéu kién birc xa vi séng va theo ddi phan ung bang TLC (dung méi rira
giai: etyl axetat). R6t hdn hop phan tng vao phéu tach, pha lodng bing etyl axetat,
chiét bf‘ing nudc NaHCO; IM. Pha hitu co duoc lam kho trén Na,SO,4 va lam bay hoi
dén kho. Sic ky nhanh bang cot 50g SiO,, hdn hop rira giai cta heptan va etyl axetat
d8 tao ra 482mg san phdm mong mudn (hidu suit 57%). MS (ESI, m/z): 286,3 (M).

d) 3-(5-bromo-4-(xyclopropylmetoxy)pyridin-2-yl)-5-tert-butyl-1,2,4-oxadiazol

)

0]

| X
N/ \N\> %
N—
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Bb sung kali cacbonat (1,12g, 8,07mmol, dwong lugng: 1,1), sau d6 1a bd sung tir tir
pivaloyl clorua (CAS 3282-30-2) (929mg, 948uL, 7,71mmol, duong lugng: 1,05) vao
dung dich chita 5-bromo-4-(xyclopropylmetoxy)-N'-hydroxypicolinimidamit (2,1g,
7,34mmol, duong luong: 1,00) trong DMF kho (25mL) trong moi trudng khi argon &
nhiét do 0°C. Hn hop phén tmng thu duge duge khudy trong 15 phiit & nhiét d6 0°C va
sau do khudy trong 30 phut & nhiét do trong phong, theo ddi phan tng bang LC-MS.
Sau dé, hdn hop phan ung duge khqu 0 nhiét d6 130°C trong didu kién birc xa vi séng
trong 30 phut va duoc kiém soat bing LC-MS cho thdy su bién d6i hoan toan thanh san
phiAm mong mudn. Loai bd DMF trong mdi trudng chén khéng, phan cin duge hoa tan
lai trong etyl axetat va rét dung dich vao phéu tach. Chiét bing dung dich nudc

NaHCO; 1M, pha hitu co duoc 1am kho trén Na,SO, va lam bay hoi dén kho. Sic ky
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nhanh bing c6t 70g SiO,, hdn hop rira giai clia heptan va etyl axetat dé tao ra 2,4g san
pham mong mudn (hiéu suit 93%). MS (ESIL, m/z): 352,4 (M).

e) S-tert-butyl-3-[4-(xyclopropylmetoxy)-5-(3,3-difloazetidin-1-yl)pyridin-2-yl]-1,2,4-

oxadiazol

0 J

| Nj YL
B

] N-o
B& sung 3,3-difloazetidin hydroclorua (CAS 288315-03-7) (24,3mg, 187umol, dwong
lwong: 1,1), Pd(OAc), (3,82mg, 17,0pmol, duong luong: 0,1), BINAP (10,6mg,
17,0pumol, duong lugng: 0,1) va Cs,CO; (111mg, 341umol, duong luong: 2,0) vao
dung dich chita 3-(5-bromo-4-(xyclopropylmetoxy)pyridin-2-yl)-5-tert-butyl-1,2,4-
oxadiazol (0,06g, 170umol, duong lugng: 1,00) trong toluen khé (ImL) trong mdi
trudong khi argon. Hon hop phén tmg duge khudy & nhiét d6 130°C trong 60 phut trong
didu kién buc xa vi séng va theo ddi bang LC-MS. Loc hén hop phan tng trén tAm
Celite, dich loc dugc 1im bay hoi va hoa tan trong 1mL DMSO. Tién hanh tinh ché
bing HPLC diéu ché ma khéng c6 bat ky su xi 1y nao trude. MS (ESI, m/z): 365,5
(MH+).

Vidu 33
5-tert-butyl-3-[5 -Xyclopropy1-4-(2,2,2-triﬂ0etoxy)pyridin-?.-yl] -1,2,4-oxadiazol

a) 5-xyclopropyl-N'-hydroxy-4-(2,2,2-trifloetoxy)picolinimidamit

B6 sung hydroxylamin hydroclorua (465mg, 6,69mmol, duong luong: 1,0) va
trietylamin (677mg, 932pL, 6,69mmol, dwong lugng: 1,0) vao dung dich chira 5-
xyclopropyl-4-(2,2,2-trifloetoxy)picolinonitril, dugc md ta trén ddy nhw Vi du 7d,
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(1,62g, 6,69mmol, dwong lugng: 1,00) trong EtOH (13,0mL). Hdn hop phan tmg dugce
khudy trong 3 gid' & nhiét d§ 70°C va theo doi bing LC-MS. B6 sung 0,5 duong lugng
hydroxylamin hydroclorua khac nita (232mg) va trietylamin (465uL) vao khi khong
x4y ra su bién dbi hoan toan. Hon hop phan tng duoc khudy trong 3 gio nita & nhiét do
70°C. Rét hdn hop phan ung vao phéu tich, bd sung etyl axetat va chiét hdn hop béng
dung dich nudc NaHCO; 1M. Pha hitu co dugc lam khé trén Na,SOy4 va ¢6 trong moi
truong chin khong. Nguyén liéu thd duoc tinh ché bing sic ky nhanh trén SiO,, 20g,
gradien etyl axetat trong heptan dé tao ra 650mg hop chat néu & dé muc duéi dang bot

mau tréng (hiéu sult 35%). MS (ESI, m/z): 276,5 (MH+).

b) 5-tert-butyl-3-[5-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin-2-yl]-1,2,4-oxadiazol

F
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Bd sung K,CO3 (40,2mg, 291pmol, duong luong: 1,0), vao dung dich chira 5-
xyclopropyl-N'-hydroxy-4-(2,2,2-trifloetoxy)picolinimidamit (0,080g, 291pmol, duong
lwong: 1,00) trong DMF khd (1,29mL) trong mdi truong khi argon, sau do la b6 sung
pivaloyl clorua (CAS 3282-30-2) (35,0mg, 35,8uL, 291umol, duong luong: 1,0). Hon
hop phan tng duoc khudy & nhiét d6 trong phong trong 45 phit va duoc kiém soat
bang LC-MS cho thdy su bién d6i hoan toan thanh san phém trung gian. Hon hop phan
tmg duoc khudy qua dém & nhiét @6 120°C va duogc kiém soét bing LC-MS cho thiy
su bién dbi hoan toan thanh san phim mong muén. Hon hop phan tmg dugc pha lodng
béng etyl axetat, rot vao phéu tach va chiét bing nude. Pha hitu co duge lam kho trén
Na,SO, va lam bay hoi dén kho. Nguyén liéu thd duge tinh ché bang séc ky nhanh
(SiO,, 10g, gradien etyl axetat trong heptan) dé tao ra 55mg hop chét néu & d& muc
dudi dang chat réin sap mau vang nhat (hiéu suit 55%). MS (ESI, m/z): 342,5 (MH+).

Vidu 34

3-[5-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin-2-yl]-5-(1-metylxyclopropyl)-1,2,4-

oxadiazol
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Hop chit néu & dé& muc duogc téng hop twong tu nhu hop chit néu & Vi du 9b, sir dung
axit 1-metylxyclopropancarboxylic (CAS 6914-76-7) va 5-xyclopropyl-N'-hydroxy-4-
(2,2,2-trifloetoxy)picolinimidamit, duwoc mé ta nhu Vi du 33a, lam nguyén li€u ban
dAu, va tinh ché truc tiép bing HPLC didu ché ma khong c6 bat ky xi Iy nao thém nita.
MS (ESI, m/z): 340,4 (MH+).

Vidu 35

1-[6-(5-tert-butyl-1,2,4-oxadiazol-3-yl)-4-(xyclopropylmetoxy)pyridin-3-yl]-6-oxa-1-
azaspiro[3.3]heptan

Y
(0] = N
K

Hop chét néu & dé muc duoc téng hop tuong tu nhu hgp chit néu & Vi du 32e, sir dung
3-(5-bromo-4-(xyélopropylmetoxy)pyridin-Z-yl)-5-tert-butyl—1,2,4-oxadiazol va 6-oxa-
1-azaspiro[3.3]heptan hemioxalat (CAS 1359655-43-8) lam nguyén li¢u ban dau, va
tinh ché bang HPLC diéu ché. MS (ESI, m/z): 371,4 (MHH).

Vidu 36

3-[5-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin-2-yl]-5-propan-2-yl-1,2,4-oxadiazol

-71-



20930

Hop chét néu & && muc dugc téng hop tuong tu nhu hop chit néu & Vi du 33b, sir dung
5-xyclopropyl-N'-hydroxy-4-(2,2,2-trifloetoxy)picolinimidamit va isobutyryl clorua
(CAS 79-30-1) 1am nguyén liéu ban diu, va tinh ché bang sic ky nhanh. MS (ESI,
m/z): 328,1 (MH+).

Vi du 37

1-[3-[5-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin-2-yl]-1,2,4-oxadiazol-5-
yl]xyclopropan-1-ol

Fj\:/F

(0]

X
N/ /N‘o

N
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Hop chit néu & dé muc duoc téng hop tuong tur nhu hop chét néu & Vi du 9b, st dung
axit 1-hydroxyxyclopropancarboxylic (CAS 17994-25-1) va 5-xyclopropyl-N'-
hydroxy-4-(2,2,2-trifloetoxy)picolinimidamit (dwgc mo ta nhu Vi du 33a) lam nguyén
liéu ban dAu, va tinh ché truc tiép bing HPLC didu ché ma khong c6 bat ky xir ly nao
thém nita. MS (ESI, m/z): 342,1 (MH+).

Vidu38

3-[5-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin-2-yl]-5-(3-metyloxetan-3-yl)-1,2,4-

oxadiazol

F
Fj/F
o
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—
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Hop chét néu & d& muc duge tdng hop twong tu nhu hop chét néu & Vi du 9b, sir dung

axit 3-metyloxetan-3-carboxylic (CAS 28562-68-7) va 5-xyclopropyl-N'-hydroxy-4-

(2,2,2-trifloetoxy)picolinimidamit (dwgc md ta nhu Vi du 33a) lam nguyén liéu ban

d4u, va tinh ché bing sic ky nhanh. MS (ESI, m/z): 356,5 (MH+).
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Vi du 39

3-[5-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin-2-yl]-1,2,4-oxadiazol

5-xyclopropyl-N'-hydroxy-4-(2,2,2-trifloetoxy)picolinimidamit, dugc mo t4 nhu Vi du
33a, (60mg, 218pumol, dwong lwong: 1,00) duoc két hop véi DCM (2,6mL) va xtt ly
bang trietyl orthoformat (129mg, 145uL, 872umol, duwong lugng: 4,0) trong moi
trudng nito. Sau d6, xir Iy dung dich thu dugc bing bo triflorua eterat (3,09mg,
2,76uL, 21,8umol, dwong lugng: 0,1) va khudy trong 2 gid & nhiét do trong phong. Bb
sung 0,5 duong lugng trietyl orthoformat nita (16,Img) va 0,1 duong lugng bo
triflorua eterat (0,773mg) va khudy hdn hop qua dém. Hén hop dugc dua dén do pH
bazo bing NaHCO; va chiét bing DCM. Sau d6, chiét 16p nudc bing etyl axetat hai
lAn. Céc 16p hitu co duoc két hop, 1am kho va cd trong mdi truong chan khong.
Nguyén liéu thé dugce tinh ché bang sic ky nhanh (SiO,, 10g, gradien etyl axetat trong
heptan) d& tao ra 48mg hop chit néu & d muc dudi dang chét rin mau tring (hidu suit
77%). MS (ESI, m/z): 286,4 (MH+).

Vidu 40

3-tert-butyl-5-[5-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin-2-yl]-1,2,4-oxadiazol

F

N =
V
O\N: / :

Hop chit néu & dé muc duogc téng hop tuong tu nhu hop chét néu & Vi du 7f, st dung
axit 5-xyclopropyl-4-(2,2,2-trifloetoxy)picolinic va N'-hydroxypivalimidamit (CAS
42956-75-2) 1am nguyén lidu ban diu, va tinh ché truc tiép bing HPLC diéu ché ma
khong c6 bét ky xir Iy nao thém nira. MS (ESL, m/z): 342,5 (MH+).
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Vi du 41

2-[5-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin-2-yl]-5,5-dimetyl-4H-1,3-oxazol

Hop chit néu & d& muc duoc téng hop theo cach tuong tu nhu hop chét néu & Vi du
11, st dung axit 5-xyclopropyl-4-(2,2,2-trifloetoxy)picolinic (dugc mo ta trén day nhu
Vi du 7e) va 1-amino-2-metylpropan-2-ol (CAS 2854-16-2) lam nguyén li€u ban dau
cho budc th nhit. Bude thir hai khac nhu sau: bd sung axit metansulfonic (59uL,
0,9mmol, duwong lugng: 5,0) vao dung dich chtta 5-xyclopropyl-N-(2-hydroxy-2-
metylpropyl)-4-(2,2,2-trifloetoxy)picolinamit (60mg, 0,181mmol, duong luong: 1,00)
trong DCM (900uL). Phan ing dugc gia nhiét ¢ nhiét 4o 40°C trong 2 gio. LC-MS thé
hién phan mg hoan thanh. Chiét bing DCM/dung dich nuéc NaHCO; bdo hoa, 16p
hitu co dugc lam khd trén MgSO,4 va lam bay hoi. Cot trén SiO, véi gradien cua
heptan/etyl axetat. MS (ESI, m/z): 315,5 (MH+) d8 tao ra 5,9mg hop chit néu & dé

muc dudi dang dau nhot khéng mau.
Vi du 42

5-[5-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin-2-yl]-3-propan-2-yl-1,2,4-oxadiazol

F

N = : <
V.
O\N

Hop chit néu & d& muc duoc téng hop tuong tu nhu hop chit néu & Vi du 7f, st dung
axit 5-xyclopropyl-4-(2,2,2-trifloetoxy)picolinic va N'-hydroxyisobutyrimidamit (CAS
35613-84-4) lam nguyén liéu ban dau, va tinh ché truc tiép bang HPLC didu ché ma
khong c6 bit ky xir Iy nao thém nita. MS (ESL, m/z): 328,4 (MH+).

Vidu43
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5-tert-butyl-3-[4-(xyclopropylmetoxy)-5-metylsulfonylpyridin-2-yl]-1,2,4-oxadiazol

a) 5-tert-butyl-3-(4-(xyclopropylmetoxy)-5-(metylthio)pyridin-2-yl)-1,2,4-oxadiazol

J
/S | A
W \N>’<T
N—

(0]

B4 sung metanthiol, mudi natri (CAS 5188-07-8) (19,4mg, 273umol, dwong luong:
1,2) vao dung dich chita 3-(5-bromo-4-(xyclopropylmetoxy)pyridin-2-yl)-5-tert-butyl-
1,2,4-oxadiazol, dugc mé ta trén diy nhu Vi du 324, (0,08g, 227umol, duong lugng:
1,00) trong DMF khé (1,5mL) trong mdi trudong khi argon va hdn hop phan tmg thu
duoc duoc khqu & nhiét @6 100°C qua dém va duogc kiém soat béng TLC. Ré6t hdn
hop phan tmg vao phéu tich, pha lodng bing etylxetat, chiét bang dung dich nuéc
NaHCO; IM. Pha nudc duge chiét lai bing etyl axetat, két hop pha hitu co, lam kho
trén Na,SO, va lam bay hoi dén khé. Sic ky nhanh bing ¢t 10g SiO,, hdn hop ria
giai cua heptan va etyl axetat dé tao ra 49mg san phidm mong mubn (hiéu suit 67%).

MS (ESL, m/z): 319,9 (MH+).

b) 5-tert-butyl-3-[4-(xyclopropylmetoxy)-5-metylsulfonylpyridin-2-yl]-1,2,4-oxadiazol

O\\s/,o
7~ | AN
= N
N ( AN
N

B6 sung m-CPBA (63,1mg, 282umol, duong lugng: 2,0) vao dung dich chira 5-tert-
butyl-3-(4-(xyclopropylmetoxy)-5-(metylthio)pyridin-2-yl)-1,2,4-oxadiazol ~ (0,045g,
141pmol, dwong lugng: 1,00) trong DCM (1mL). Hon hop phéan tmg duoc khudy &
nhiét d6 trong phong qua dém va dugc kiém soét béng LC-MS. Chi bién dbi mot phﬁn
thanh sulfon va khong c6 thém nguyén liéu ban d4u nhung san phdm chinh 14 sulfoxit.
B6 sung m-CPBA (12,2mg, 70,4pumol, dwong lugng: 0,5) vao hdn hop phan tng dugc
khudy & nhiét d6 trong phong trong 2 gio, kidm soét bing LC-MS thé hién sy thay dbi

vé su bién ddi nhung khong hoan toan. Ding phéan Gmg bang moi cach. Lam bay hoi
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céc chit bay hoi va phin can dugc hoa tan lai trong DMSO d tinh ché biang HPLC
didu ché ma khong c6 bt ky xir Iy nao thém nita d& tao ra 18,3mg san phim mong

mudn (hiéu suét 37%). MS (ESI, m/z): 352,5 (MH+).
Vidu 44

5-tert-butyl-3-[5-(3,3-difloazetidin-1-y1)-4-(2,2,2-trifloetoxy)pyridin-2-yl]-1,2,4-

oxadiazol

a) 5-(3,3-difloazetidin-1-yl)-N'-hydroxy-4-(2,2,2-trifloetoxy)picolinimidamit

B sung hydroxylamin hydroclorua (261mg, 156uL, 3,75mmol, duong luong: 1,1) va
trietylamin (380mg, 524uL, 3,75mmol, duong luong: 1,1) vao dung dich chira 5-(3,3-
difloazetidin-1-yl)-4-(2,2,2-trifloetoxy)picolinonitril, dugc mé ta trén diy nhu Vi du
15¢, (1g, 3,41mmol, duong lugng: 1,00) trong EtOH (16,6mL). Hon hop phan tmg
dugc gia nhiét lén dén nhiét do 70°C va giit nguyén trong ntta gio. LC-MS thé hién
phan tng di hoan thanh. Rét hdn hop phan ing vao ph&u tach, b6 sung etyl axetat vao
va chiét hdn hop biang dung dich nuéc NaHCO; 1M bdo hoa. Pha hitu co dugc lam
khé trén Na,SO, va lam bay hoi dén kho dé tao ra 1,09g hop chit mong mudn & dang
bot mau tring (hidu sudt 98%). MS (ESI, m/z): 327,2 (MH+).

b) 5-tert-butyl-3-[5-(3,3-difloazetidin-1-yl)-4-(2,2,2-trifloetoxy)pyridin-2-yl]-1,2,4-

oxadiazol
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B sung K,COs (37,3mg, 270umol, duong luong: 1,1), sau d6 la pivaloyl clorua (CAS
3282-30-2) (32,5mg, 33,2uL, 270pumol, duong luong: 1,1) vao dung dich chira 5-(3,3-
difloazetidin-1-yl)-N'-hydroxy-4-(2,2,2-trifloetoxy)picolinimidamit (0,08g, 245umol,
duong lugng: 1,00) trong DMF khé (1,09mL) trong mdi truong khi argon. Hon hop
phan tng duoc khudy & nhiét d trong phong trong 45 phut va duoc kiém soat bing
LC-MS cho thdy su bién dbi hoan toan thanh san pham trung gian. Hon hop phan tng
duoc khudy qua dém & nhiét d6 120°C va dugc kiém soat bing LC-MS cho thiy su
bién ddi hoan toan thanh san phdm mong muén. Hon hop phan tmg dugc pha lodng
bing etyl axetat, rét vao phéu tach va chiét bing nude. Pha hitu co duge 1am kho trén
Na,SO, va lam bay hoi dén kho. Nguyén liéu tho dugc tinh ché bang sic ky nhanh
(SiO,, gradien etyl axetat trong heptan) dé tao ra 44mg hop chit néu & @& muc dudi
dang bt mau trang (hiéu suét 45%). MS (ESI, m/z): 393,1 (MH+).

Vidu 45

3-[5-(3,3-difloazetidin-1-yl)-4-(2,2,2-trifloetoxy)pyridin-2-yl]-5-propan-2-yl-1,2,4-

oxadiazol
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Hop chit néu & d& muc duoc téng hop twong tu nhu hop chit néu & Vi du 44b, st dung
5-(3,3-difloazetidin-1-y])-N'-hydroxy-4-(2,2,2-trifloetoxy)picolinimidamit va
isobutyryl clorua (CAS 79-30-1) lam nguyén lidu ban diu, va tinh ché bang sdc ky
nhanh. MS (ESI, m/z): 379,1 (MH+).

Vi du 46

1-[3-[5-(3,3-difloazetidin-1-y1)-4-(2,2,2-trifloetoxy)pyridin-2-yl]-1,2,4-0xadiazol-5-
yl]xyclopropan-1-ol
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Bb sung CDI (43,7mg, 270umol, duong lugng: 1,1) vao dung dich chira axit 1-
hydroxyxyclopropancarboxylic (CAS 17994-25-1) (27,5mg, 270umol, duong luong:
1,1) trong DMF (1,44mL) va hdn hop phan tng thu dugc duge khudy & nhiét do trong
phong trong 45 phut, sau d6 la bd sung 5-(3,3-difloazetidin-1-yl)-N'-hydroxy-4-(2,2,2-
trifloetoxy)picolinimidamit, dugc md ta trén ddy nhu Vi du 44a, (80mg, 245umol,
duong lwong: 1,00) vao. Sau d6, hdn hop phan img dugc khudy & nhiét d trong phong
trong 2 gio va theo ddi bing LC-MS cho thy su tiéu thu hoan toan nguyén liéu ban
dAu dé tao ra san pham trung gian. Sau d6, hdn hop phan tng dugc gia nhiét dén nhiét
dd6 130°C va khudy qua dém. Hon hop phén tmg dugc pha lodng bang etyl axetat va
chiét bang nuédc. Cac 16p hitu co duge lam kho trén Na,SOy4 va ¢6 trong mdi trudng
chan khong. Nguyén liéu tho dugc tinh ché bang sic ky nhanh (SiO,, 10g, gradien etyl
axetat trong heptan) dé tao ra 41,7mg hop chit néu & d& muc dudi dang bot mau tréng
(hidu suét 43%). MS (ESI, m/z): 393,4 (MHH).

Vidu47

3-[5-(3,3-difloazetidin-1-yl)-4-(2,2,2-trifloetoxy)pyridin-2-yl]-5-(3-metyloxetan-3-yl)-

1,2,4-oxadiazol
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Hop chit néu & dé& muc duoc téng hop tuong tu nhu hop chit néu & Vi du 46, sir dung
axit 3-metyloxetan-3-carboxylic (CAS 28562-68-7) va 5-(3,3-difloazetidin-1-yl)-N'-
hydroxy-4-(2,2,2-trifloetoxy)picolinimidamit lam nguyén liéu ban du, va tinh ché
bing sic ky nhanh. MS (EST, m/z): 407,5 (MH+).
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Vi du 48

5-tert-butyl-3-[5-xyclopropyl-4-[(25)-1,1,1-triflopropan-2-yl]oxypyridin-2-yl]-1,2,4-

oxadiazol

a) 2,4-diclo-5-xyclopropylpyridin

B6 sung Pd(OAc), (431mg, 1,92mmol, duong lugng: 0,02), butyldi-1-
adamantylphosphin (1,03g, 2,88mmol, duong lugng: 0,03), kali xyclopropyltrifloborat
(CAS 1065010-87-8) (14,9g, 101mmol, dwong luong: 1,05) va Cs,CO3; (62,6g,
192mmol, duong luong: 2,0) vao dung dich chira 5-bromo-2,4-diclopyridin (CAS
849937-96-8) (22,95g, 96,1mmol, duong lugng: 1,00) trong toluen (352mL) va nudc
(48,0mL). Hon hop phan tmg thu duoc dugc khudy & nhiét d6 110°C qua d&m va duoc
kidm so4t bang TLC. Phat hién thay phan tmg chi hoan thanh mét phén, vi vay bd sung
0,5 duong luong (7,5g) kali xyclopropyltriflorat nita (3 lan). HOn hop phan tmg duoc
cb trong mdi trudng chin khdng, sau dé pha lodng bang etyl axetat va rét dung dich
vao ph&u tach. Chiét bing dung dich nudc NaHCOs bdo hoa, pha hitu co duge lam kho
trén NaSO, va lam bay hoi dén kho. Sic ky nhanh bing c6t 330g SiO,, hdn hop ria
giai cua heptan va etyl axetat dé tao ra 7,39g san phim mong muén (hiéu suét 40%).

MS (ESI, m/z): 188,2 (M).

b) 4-clo-5-xyclopropylpicolinonitril

Bd sung dppf (1,73g, 3,13mmol, duong luong: 0,08), vao dung dich chira 2,4-diclo-5-
xyclopropylpyridin (7,35g, 39,1mmol, duong luong: 1,00) hoa tan trong DMF kho
(130mL) sau do la bd sung dixyano kém (2,75g, 23,5mmol, duong lugng: 0,6) va
Pd,dba; (1,95mmol, dwong lugng: 0,05). Hén hop phan tng duoc khudy & nhiét do
100°C trong 2 gid, kiém soat bang TLC. Loc hdn hop phén tng trén tAm Celite, pha
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loang dich loc bing etyl axetat, chiét bang nudc, pha nuéde dugc chiét lai bing etyl
axetat, pha hitu co dugc lam khd trén Na,SO4 va ¢d trong moéi truong chén khong.
Tinh ché bang cot 330g SiO,, hdn hop rira giai ctia Heptan va EtOAc d tao ra 6,82¢
hop chat néu & d& muc dudi dang chét rin mau vang (hiéu suit 97%). MS (ESI, m/z):
179,2 (MH+).

¢) 4-clo-5-xyclopropyl-N'-hydroxypicolinimidamit

Bb sung hydroxylamin hydroclorua (1,87g, 26,9mmol, dwong luong: 1,5) va
trietylamin (5mL, 35,8mmol, duwong luong: 2,0) vao dung dich chura 4-clo-5-
xyclopropylpicolinonitril (3,2g, 17,9mmol, duong luong: 1,00) trong EtOH (120mL).
Phan tmg dugc gia nhiét ¢ nhiét do 90°C va theo doi bing LC-MS. Rét hdn hop phan
tmg vao phéu tach, pha lodng bing DCM va chiét hdn hop bing dung dich nudc
NaHCO; bdo hoa. Pha hitu co dugce lam kho trén Na,SO4 va c6 trong moi trudng chén
khong dé tao ra chat rfn két tinh mau trdng (hiéu suat 96%). MS (ESI, m/z): 212,5
(MH+).

d) 5-tert-butyl-3-(4-clo-5-xyclopropylpyridin-2-yl)-1,2,4-oxadiazol
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B sung pivaloyl clorua (CAS 3282-30-2) (2,7g, 2,75mL, 22,4mmol, duong lugng:
1,3) va trietylamin (4,79mL, 34,4mmol, duong luong: 2,0) vao dung dich chita 4-clo-
5-xyclopropyl-N'-hydroxypicolinimidamit (3,64g, 17,2mmol, duong lugng: 1,00) trong
DMEF khé (115mL). Hon hop phan tng dugc khudy & nhiét d6 trong phong trong 30
phut. LC-MS thé hién sy hinh thanh cta san phdm trung gian. Sau d6, hdn hop phan
tmg duoc gia nhiét & nhiét d§ 110°C qua dém. Dung moi dugc lam bay hoi ting phan,
san phdm thd dugc chiét bang etyl axetat va dung dich nuéc NaHCO; bao hoa. Lop

hitu co dugc lam khd trén Na,SO, va lam bay hoi. Tao cot trén cot SiO, béng cach s
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dung MPLC ISCO véi gradien etyl axetat trong heptan dé tao ra san phim néu & d&
muc dudi dang diu nhét mau vang (hidu suit 77%). MS (ESI, m/z): 278,6 (MH+).

e) S-tert-butyl-3- [5 -xyclopropyl-4-[(2S)-1,1,1-triflopropan-2-yl]oxypyridin-2-yl]-1,2,4-

oxadiazol
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B6 sung (S)-1,1,1-triflopropan-2-ol (CAS 3539-97-7) (30,8mg, 270umol, duong
luong: 1,5) vao dung dich chtra 5-tert-butyl-3-(4-clo-5-xyclopropylpyridin-2-yl)-1,2,4-
oxadiazol (0,05g, 180umol, duong lugng: 1,00) trong DMF khé (1,5mL) sau do la bd
sung NaH (10,8mg, 270umol, duong lugng: L1,5). Hén hop phan tmg dugc khudy &
nhiét d6 trong phong trong 15 phut, sau do6 khudy trong diéu kién birc xa vi séng trong
30 phit & nhiét do 100°C va theo ddi bing LC-MS. Dimg hdn hop phan tng bing
nuéc va tinh ché tryc tiép bing HPLC diéu ché ma khéng c6 bat ky xir Iy nao thém nira

dé tao ra 44,2mg san phim mong muén (hiéu suit 69%). MS (ESI, m/z): 356,5 (MH+).
Vidu 49

5-tert-butyl-3-[5-xyclopropyl-4-[(2R)-1,1,1-triflopropan-2-ylJoxypyridin-2-yl]-1,2,4-

oxadiazol
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Hop chit néu & d muc duge tdng hop tuong tu nhu hop chit néu & Vi du 48e, st dung
5-tert-butyl-3-(4-clo-5-xyclopropylpyridin-2-yl)-1,2,4-oxadiazol va R)-1,1,1-
triflopropan-2-ol (75% trong TBME) (CAS 17628-73-8) lam nguyén li¢u ban dau, va
tinh ché bing HPLC didu ché ma khong c6 bét ky x1 Iy nao thém nita. MS (ESI, m/z):
356,5 (MH+).
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Vidu 50

3-[5-(3,3-difloazetidin-1-yl)-4-(2,2,2-trifloetoxy)pyridin-2-yl]-5-(1-metylxyclopropyl)-

1,2,4-oxadiazol

F
F—b (o)
N
|

F
Fj/F
X
=

N
N o

N}
Hop chit néu & d& muc duoc téng hop tuong tu nhu hop chit néu & Vi du 46, sir dung
axit 1-metylxyclopropancarboxylic (CAS 6914-76-7) va 5-(3,3-difloazetidin-1-y])-N'-

hydroxy-4-(2,2,2-trifloetoxy)picolinimidamit lam nguyén li¢u ban ddu, va tinh ché
béng séc ky nhanh. MS (ESL, m/z): 391,1 (MH+).

Vidu 51

3-tert-butyl-5-[5-xyclopropyl-4-[(2R)-1,1,1-triflopropan-2-ylJoxypyridin-2-yl]-1,2,4-

oxadiazol

a) 4-clo-3-xyclopropylpyridin

B4 sung kali xyclopropyltrifloborat (CAS 1065010-87-8) (8,41g, 38,7mmol, duong
lugng: 1,05), paladi (I) axetat (331mg, 1,48mmol, duong luong: 0,04), xesi cacbonat
(30,1g, 92,2mmol, duong luong: 2,5) va butyldi-1-Adamantylphosphin (661mg,
1,84mmol, duong lwong: 0,05) vao dung dich chita 3-bromo-4-clopyridin (7,1g,
36,9mmol, duong luong: 1,00) trong toluen/nudc (153mL/18mL). Hon hop phan mg
duoc khuéy & nhiét dd 115°C qua dém trong diéu kién khi argon. LC-MS thé hién san
phim. Chiét bing nudc/etyl axetat (3 1an). L6p hitu co duge lam kho trén MgSO, va
lam bay hoi. C6t trén SiO, véi gradien ciia heptan/etyl axetat thu dugc 3,8g hop chat
mong mudn & dang ddu mau vang (hiéu sut 67%). MS (ESI, m/z): 154,0 (MH-).

-82-



20930

b) Axit 4-clo-5-xyclopropyl-pyridin-2-carboxylic

Cl

X

7 0
N

OH

B6 sung tir tir BuLi 1,6M trong hexan (30,5mL, 48,8mmol, duong lugng: 5,0) vao
dung dich chita N,N-dimetyletanolamin (2,18g, 2,46mL, 24,4mmol, duong lugng: 2,5)
trong hexan & nhiét d6 -15°C trong diéu kién khi argon. Hon hop phén tmg dugc khudy
& nhiét do -15°C trong 20 phut. Hén hop phan tmg dugce lam ngudi xubng nhiét do -
78°C trude khi bd sung 4-clo-3-xyclopropylpyridin (1,5g, 9,77mmol, duong luong:
1,0) vao. Hon hop phan tng dugc khudy trong 1 gid' & nhiét do -78°C trude khi bd
sung cac vién d4 khd vao. Phan tng duoc dé tir tr dén nhiét do -20°C. LC-MS xac
nhan viéc hinh thanh san phim. Dimg phan tng bing nudc va khudy trong 5 pht.
Chiét bang dung dich nuéc HCI 4M va etyl axetat (3 14n). Lop hitu co duge 1am kho
trén MgSO, va lam bay hoi dé tao ra diu mau vang. Dietyl ete dugc rot 1én trén san
phém tho, thu duogc huyén phu mau tréng, va dat trong ta lanh. Loc va rua béng ete.
Dung dich nudc céi dugce cd va bd sung ete mot 1an nira. Loc phan két tha va lam kho
trong moi truong chan khong cao d8 tao ra 850mg hop chit néu & d& muc duéi dang
bot mau tréng (hiu suit 44%). MS (ESL, m/z): 196,0 (MH-).

¢) 3-tert-butyl-5-(4-clo-5-xyclopropylpyridin-2-yl)-1,2,4-oxadiazol

Cl

A

2 N

N =
V.
O\N: / :

B6 sung CDI (369mg, 2,28mmol, duong lugng: 1,5) vao dung dich chia axit 4-clo-5-
xyclopropylpicolinic (300mg, 1,52mmol, dwvong luong: 1,00) trong DMF kh6 (6mL) va
hdn hop phan ung duoc khudy trong 30 phut & nhiét d6 trong phong. Sau d6 bd sung
N'-hydroxypivalimidamit (CAS 42956-75-2) (265mg, 2,28mmol, dwong lugng: 1,5)
vao, khudy trong 1 gid & nhiét do trong phong va gia nhiét dén nhiét d6 100°C qua
dém. Kiém soat hdn hop phan tmg bing LC-MS. Hon hop phan ting dugc c6 va hoa
tan phan cin trong etyl axetat. Hoan thanh viéc chiét bing NaHCO; 1M, lam kho trén
Na,SO, va co. Nguyeén lidu thd duoc tinh ché bing sic ky nhanh (SiO,, 10g, dung méi
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rira giai: heptan/etyl axetat) dé tao ra 100mg hop chét néu ¢ dé muc dudi dang chét

16ng mau vang nhat (hidu suit 23%). MS (ESI, m/z): 278,4 (MH+).
d) 3-tert-butyl-5-[5-xyclopropyl-4-[(2R)-1,1,1-triflopropan-2-yl]oxypyridin-2-yl]-
1,2,4-oxadiazol

F

thp
o}
nel
A
i

Bé sung (R)-1,1,1-triflopropan-2-ol (84,5mg, 518umol, dwong luong: 3,0) (CAS
17628-73-8) va NaH (20,7mg, 518umol, duong lugng: 3,0) vao dung dich chira 3-tert-
butyl-5-(4-clo-5-xyclopropylpyridin-2-yl)-1,2,4-oxadiazol (48mg, 173umol, duong
luong: 1,00) trong DMF khé (100mL) va hdn hop phan tmg dugce khudy & nhiét do
trong phong trong 30 phut. Sau d6, hdn hop phan ing duoc gia nhiét dén nhiét do
100°C trong 30 phiit trong vi séng. Hén hop phan tmg dugc tinh ché truc tiép bing
HPLC diéu ché ma khong c6 bét ky xir 1y ndo thém nita dé tao ra hop chét néu & dé

muc dudi dang chit rdn mau tring. MS (ESI, m/z): 356,3 (MH+).
Vidu 52

3-tert-butyl-5-[ 5-xyclopropyl-4-[(2S)-1,1,1-triflopropan-2-yl]oxypyridin-2-yl]-1,2,4-

oxadiazol

qu
0 e,
I X
I~ N
N =
Hop chit néu & dé muc duoc téng hop tuong tu nhu hop chit néu & Vi du 51d, str dung
3-tert-butyl-5-(4-clo-5-xyclopropylpyridin-2-yl)-1,2,4-oxadiazol va (S)-1,1,1-

triflopropan-2-ol (CAS 3539-97-7) lam nguyén li¢u ban dAu, va tinh ché bing HPLC
didu ché ma khong c6 bét ky xir Iy nao thém nira. MS (ESL, m/z): 356,4 (MH+).

Vidu 53
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5-tert-butyl-3-[5-xyclopropyl-4-[(4-flophenyl)metoxy]pyridin-2-yl]-1,2,4-oxadiazol

F

A\é\(
i = N
N \ N

N—

Hop chit néu & d&& muc dugc téng hop twong tu nhu hop chét néu & Vi du 48e, str dung
5-tert-butyl-3-(4-clo-5-xyclopropylpyridin-2-yl)-1,2,4-oxadiazol va (4-
flophenyl)metanol (CAS 459-56-3) lam nguyén lidu ban diu, va tinh ché bang HPLC
diu ché ma khong c6 bit ky xtr Iy nao thém nita. MS (ESI, m/z): 368,6 (MH+).

Vi du 54
5-tert-butyl-3-[5-xyclopropyl-4-(oxetan-3-yloxy)pyridin-2-yl]-1,2,4-oxadiazol
%\(
| = N
N \ AN\

Hop chét néu & d& muc dugce tdng hop twong tw nhu hop chét néu & Vi du 48e, str dung
5-tert-butyl-3-(4-clo-5-xyclopropylpyridin-2-yl)-1,2,4-oxadiazol va oxetan-3-ol (CAS
7748-36-9) lam nguyén lidu ban dAu, va tinh ché bing HPLC diéu ché ma khong c6 bat
ky xtt Iy nao thém nita. MS (ESL, m/z): 316,5 (MH+).

Vidu 55

5-tert-butyl-3-[5-xyclopropyl-4-[(3-metyloxetan-3-yl)metoxy|pyridin-2-yl]-1,2,4-

oxadiazol
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Hop chét néu & d&& muc duoc téng hop tuong tu nhu hop chit néu ¢ Vi du 48e, st dung
5-tert-butyl-3-(4-clo-5-xyclopropylpyridin-2-yl)-1,2,4-oxadiazol va (3-metyloxetan-3-
yDmetanol (CAS 3143-02-0) lam nguyén lidu ban dAu, va tinh ché bing HPLC diéu
ché ma khong c6 bét ky xir Iy nao thém nita. MS (ESI, m/z): 344,5 (MH+).

Vidu 56

5-tert-butyl-3-[5-xyclopropyl-4-(oxolan-2-ylmetoxy)pyridin-2-yl]-1,2,4-oxadiazol

Hop chét néu & d& muc dugc tdng hop tuong tu nhu hop chét néu & Vi du 48e, sir dung
5-tert-butyl-3-(4-clo-5-xyclopropylpyridin-2-yl)-1,2,4-oxadiazol va (tetrahydrofuran-2-
yD)metanol (CAS 97-99-4) lam nguyén liéu ban dAu, va tinh ché bing HPLC diéu ché
ma khong c6 bat ky xir Iy ndo thém nita. MS (ESL, m/z): 344,6 (MH+).

Vidu 57

5-tert-butyl-3-[5-xyclopropyl-4-[[(2S)-1-metylpyrolidin-2-ylJmetoxy]pyridin-2-yl]-

1,2,4-oxadiazol

Hop chét néu & d& muc duoc tdng hop twong tu nhu hop chat néu & Vi du 48e, st dung
5-tert-butyl-3-(4-clo-5-xyclopropylpyridin-2-yl)-1,2,4-oxadiazol va (S)-(1-
metylpyrolidin-2-yl)metanol (CAS 34381-71-0) lam nguyén liéu ban dAu, va tinh ché
bing HPLC diéu ché ma khéng c6 bat ky xtt Iy nao thém nita. MS (ESI, m/z): 357,2
(MH+).

Vidu 58
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5-tert-butyl-3-[5-xyclopropyl-4-(oxetan-2-ylmetoxy)pyridin-2-yl]-1,2,4-oxadiazol

Hop chit néu & dé muc duoc téng hop twong tu nhu hop chit néu ¢ Vi du 48e, st dung
5-tert-butyl-3-(4-clo-5-xyclopropylpyridin-2-yl)-1,2,4-oxadiazol va oxetan-2-ylmetanol
(CAS 61266-70-4) 1am nguyén lidu ban ddu, va tinh ché bing HPLC diéu ché ma
khéng c6 bat ky xir Iy ndo thém nita. MS (ESI, m/z): 330,5 (MHH).

Vidu 59

5-tert-butyl-3-[5-xyclopropyl-4-(1-metylpyrolidin-3-yl)oxypyridin-2-yl]-1,2,4-

oxadiazol

/

N,
P,
|\
bz
N
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Hop chit néu & d& muc duoc tdng hop twong tu nhu hgp chat néu & Vi du 48e, st dung
5-tert-butyl-3-(4-clo-5-xyclopropylpyridin-2-yl)-1,2,4-oxadiazol va 1-metylpyrolidin-
3-0l (CAS 13220-33-2) lam nguyén liéu ban du, va tinh ché bang HPLC diéu ché ma
khong co bét ky xir Iy nao thém nita. MS (ESI, m/z): 343,5 (MH+).

Vidu 60

3-[3-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-1,2,4-oxadiazol-5-yl]oxetan-

3-amin

a) N-(3-(3-(5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl)-1,2,4-oxadiazol-5-
yl)oxetan-3-yl)-2,2,2-trifloaxetamit
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Hop chit néu & & muc dugc tng hop twong tw nhu hop chét néu & Vi du 9b, sir dung
axit 3-(2,2,2-trifloaxetamido)oxetan-3-carboxylic (CAS 1392072-19-3) va >5-
xyclopropyl-4-(xyclopropylmetoxy)-N'-hydroxypicolinimidamit lam nguyén liéu ban
dau. Lam bay hoi DMF, phan cin duogc hoa tan lai trong etyl axetat va rét vao phéu
tach, chiét bﬁng dung dich nuédc NaHCO; 1M, pha hitu co dugc lam kho trén Na,SO,
va lam bay hoi dén kho. Sic ky nhanh bing c6t SiO,, hdn hop rira giai cua heptan va
etyl axetat. MS (ESL, m/z): 425,2 (MH+).

b) 3-[3-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-1,2,4-oxadiazol-5-

yl]oxetan-3-amin

)

0]

| t N
N '\}\mo

Khudy vao dung dich chita N-(3-(3-(5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-
yl)-1,2,4-oxadiazol-5-yl)oxetan-3-yl)-2,2,2-trifloaxetamit  (0,06g, 141umol, duong
luong: 1,00) trong amoniac 7N trong MeOH (1,01mL, 7,07mmol, duong luong: 50,0)
duoc khudy & nhiét dd 100°C trong 30 phit trong diéu kién birc xa vi séng va theo ddi
phan Ung bang LC-MS. Khi phan tng hoan thanh, cac chét bay hoi duoc loai bo trong
moi truong chan khong va phin cin duoc hoa tan lai trong DMF. Tién hanh tinh ché
bing HPLC diéu ché ma khong c6 quy trinh xtr Iy bat ky va thu duoc 9mg san pham
mong mudn. MS (ESI, m/z): 329,4 (MH+).

Vidu61l

5-tert-butyl-3-[5-xyclopropyl-4-(4-flophenoxy)pyridin-2-yl]-1,2,4-oxadiazol
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Hop chit néu & dé& muc duoc téng hop tuong tu nhu hop chét néu & Vi du 48e, st dung
5-tert-butyl-3-(4-clo-5-xyclopropylpyridin-2-yl)-1,2,4-oxadiazol va 4-flophenol (CAS
371-41-5) lam nguyén lidu ban dau, va tinh ché bing HPLC diéu ché ma khong c6 bat
ky xt Iy nao thém nita. MS (ESI, m/z): 354,5 (MH+).

Vi du 62

5-tert-butyl-3-[5-xyclopropyl-4-(oxolan-3-yloxy)pyridin-2-yl]-1,2,4-oxadiazol

§
[e]
|\
N \*%—47
N—

(0]

Hop chit néu & d&& muc dugc tng hop twong tu nhu hop chat néu & Vi du 48e, sir dung
5-tert-butyl-3-(4-clo-5-xyclopropylpyridin-2-yl)-1,2,4-oxadiazol va tetrahydrofuran-3-
ol (CAS 453-20-3) 1am nguyén liéu ban dAu, va tinh ché bing HPLC diéu ché ma
khéng c6 bat ky xit Iy ndo thém nita. MS (ESI, m/z): 330,5 (MH+).

Vidu 63

5-tert-butyl-3-[5-xyclopropyl-4-(oxan-4-yloxy)pyridin-2-yl]-1,2,4-oxadiazol
O

0]
nel
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N
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Hop chit néu & d& muc duoc téng hop tuong tu nhu hop chit néu & Vi du 48e, sir dung
5-tert-butyl-3-(4-clo-5-xyclopropylpyridin-2-yl)-1,2,4-oxadiazol ~va tetrahydro-2H-
pyran-4-ol (CAS 2081-44-9) 1am nguyén liéu ban dAu, va tinh ché bing HPLC diéu
ché ma khong c6 bit ky xir 1y nao thém nita. MS (ESL m/z): 344,5 (MH+).
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Vi du 64
2-(5-tert-butyl-1H-imidazol-2-yl)-5-(3,3-difloazetidin- 1-yl)-4-(2,2,2-trifloetoxy)pyridin

a) 5-(3,3-difloazetidin-1-yl)-4-(2,2,2-trifloetoxy)picolinimidamit

NH,

B sung trimetyl nhom (443pL, 887pumol, dwong lugng: 2,0) vao dung dich chira
amoni clorua (47,4mg, 887umol, duong lugng: 2) trong toluen (0,56mL) ¢ nhi€t dd
0°C trong 10 phut. Sau d6 dua phan ung dén nhiét do trong phong trong 20 phut. Sau
d6, bd sung 5-(3,3-difloazetidin-1-yl)-4-(2,2,2-trifloetoxy)picolinonitril  (130mg,
443 pmol, duong luong: 1,00), dwoc moé ta trén day nhu Vi du 15¢ dé dugc hoa tan
trong toluen va hon hgp phan tng duoc gia nhiét 1én dén nhiét d6 80°C va khudy trong
1 gid. Sau d6, hdn hop phan Umg dugc lam ngudi xubng nhiét d§ trong phong, dung
bing nudc va rét vao DCM/huyén phu dic silic oxit. Sau do, loc hdn hop nay va rua
béng metanol d8 tao ra 250mg chét rin mau vang. Nguyén liéu tho dugc tinh ché bang
séc ky nhanh trén SiO,, 10g, gradien metanol trong DCM d8 tao ra 21mg hop chét néu
& dé muc dudi dang bot mau vang nhat (higu sudt 15%). MS (ESL, m/z): 311,4 (MH+).

b) 2-(5-tert-butyl-1H-imidazol-2-yl)-5-(3,3-difloazetidin-1-yl)-4-(2,2,2-
trifloetoxy)pyridin

5-(3,3-difloazetidin-1-yl)-4-(2,2,2-trifloetoxy)picolinimidamit ~ (20mg, 64,5 pumol,
duong luwong: 1,00), 1-bromo-3,3-dimetylbutan-2-on (24,2mg, 18,2ul, 135pmol,
duong luong: 2,1) va DBU (49,1mg, 48,6uL, 322umol, duong lugng: 5,0) duge két
hop vai etanol (0,77mL). Hon hgp phan tmg duoc gia nhiét 1én dén nhiét d6 115°C va
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khudy qua dém. Nguyén liéu tho duoc tinh ché bang HPLC diéu ché dé tao ra Smg hop
chét néu & dé muc dudi dang bot mau tring (hidu suit 19%). MS (ESI, m/z): 391,5
(MH-+).

Vidu 65
5-tert-butyl-2-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-1,3-oxazol

a) 5-xyclopropyl-4-(xyclopropylmetoxy)-N-(2-hydroxy-3,3-dimetylbutyl)picolinamit

)

o
X

H
Pz N
N
[0)
oy

B4 sung HATU (158mg, 1,03mmol, duong luong: 1,2) va DIPEA (449uL, 2,57mmol,
duong luwong: 3,00 vao dung dich chia axit  S-xyclopropyl-4-
(xyclopropylmetoxy)picolinic, dugc md ta trén day nhu Vi du le, (200mg, 0,857mmol,
duong luong: 1,00) trong 8,5mL DCM. Hon hop phéan tung duoc khudy trong 15 phtt &
nhiét do 40°C, sau d6 bd sung 1-amino-3,3-dimetylbutan-2-ol hydroclorua (158mg,
1,03mmol, duong lugng: 1,2) (CAS 1438-15-9) vao. Hon hop phan tmg duoc khudy
trong 2 gio & nhiét &6 40°C. Chiét bing DCM/dung dich nuéc NaHCO; bio hoa. Lép
hitu co dugc lam khd trén natri sulfat va 1am bay hoi. Cot trén SiO, voi gradien cua
heptan/etyl axetat thu dugc 126mg hop chat néu & d& myc dudi dang dau nhét khong
mau (hiéu sut 44%). MS (ESI, m/z): 333,5 (MH).

b) 5-xyclopropyl-4-(xyclopropylmetoxy)-N-(3,3-dimetyl-2-oxobutyl)picolinamit

B& sung Dess-Martin periodinan (181mg, 0,414mmol, duong luong: 1,1) vao dung
dich chura 5-xyclopropyl-4-(xyclopropylmetoxy)-N-(2-hydroxy-3,3-
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dimetylbutyl)picolinamit (125mg, 0,376 mmol, duong luong: 1,00) trong DCM
(3,8mL) va hdn hop phan tmg dugc khudy qua dém & nhiét do trong phong. LC-MS
thé hién phan mg hoan thanh. B6 sung dung dich natri thiosulfat vao san phim tho va
khudy trong 10 phut trudc khi chiét bang dung dich nuéc NaHCO; bdo hoa va DCM.
Cot trén SiO, v6i gradien cta heptan/etyl axetat thu duoc 116mg hop chit néu o dé
muc dudi dang chét rin sap mau tring (hiéu suit 93%). MS (ESI, m/z): 331,5 (MH+).

¢) 5-tert-butyl-2-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-1,3-oxazol

Hoa tan hexacloetan trong axetonitril khan. Sau do, bd sung S-xyclopropyl-4-
(xyclopropylmetoxy)-N-(3,3-dimetyl-2-oxobutyl)picolinamit ~ duoc hoa tan trong
axetonitril. Lam lanh hdn hop phan ing xudng nhiét 46 0°C va b sung trietylamin, sau
d6 1a bd sung triphenylphosphin vao. Loai bd bé d4 va hdn hop phan ung duoc khudy
trong 2 gio. LC-MS thé hién con lai mot it SM. B6 sung 3 duong lugng hexacloetan
nita, trietylamin va cubi cing 1a triphenylphosphin vao & nhiét do 0°C. Lam bay hoi
axetonitril va san pham thd dugc chiét bang DCM/nuéc mudi 3 1an. Lép hitu co duge
]Jam kho trén Na,SO, va 1am bay hoi. Cot trén SiO, voi gradien clia heptan/etyl axetat
d& tao ra 14mg hop chét néu & dé muyc (hiéu suét 60%). MS (ESI, m/z): 313,5 (MH™).

Vi du 66

2-[5-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin-2-yl] -4-metyl-4-propan-2-yl-1H-

imidazol-5-on
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B6 sung thionyl clorua (68,3mg, 41,9uL, 574umol, duong luong: 1,5) vao axit 5-
xyclopropyl-4-(2,2,2-trifloetoxy)picolinic, dugc mé ta trén day nhu Vi du 7e, (100mg,
383umol, duong luong: 1,00) trong 1,2-dicloetan (1,91mL). Hdn hop phan tng dugc
gia nhiét 1én dén nhiét d6 90°C va dé hdi luu trong 3 gid. Hon hop phan tng dugc ¢d
trong mdi truong chan khong. San phim duoc st dung ngay trong budc tiép theo va
hoa tan trong THF (526uL). B6 sung hdn hop ctia 2-amino-2,3-dimetylbutanamit
(46,6mg, 358umol, duong lugng: 1,00) va trietylamin (36,2mg, 49,8uL, 358umol,
duong luong: 1,0) trong 130pL tetrahydrofuran vao va hdn hop phan ung duoc khudy
trong 4 gio ¢ nhi¢t d§ trong phong. Rét hdn hop phan tmg vao nudc, chiét bang etyl
axetat va cac 16p hitu co duoc két hop, 1am kho, va c6 trong méi truong chan khong dé
tao ra chét rén, chit nay dwoc str dung ngay trong budc tiép theo va hoa tan trong THF
(536uL). B6 sung hdn hop nay vao dung dich chira kali hydroxit (40,3mg, 718umol,
duong lugng: 2,0) va nude (15pL) va phan mg dugc hdi luu trong 2 gid. Rét hdn hop
vao nudce va chiét bang etyl axetat. Céac 16p hitu co duge két hop trude khi lam khd trén
Na,SOy4 va c6 trong mdi trudng chan khong. Nguyén liéu thé dugce tinh ché bang sic
ky nhanh (SiO,, 10g, gradien etyl axetat trong heptan) dé tao ra 43mg hop chét néu &
dé muc dudi dang chit rin mau tring (hiéu sudt 34%). MS (ESI, m/z): 356,1 (MH+).

Vidu 67
5-tert-butyl-3-[ S-metylsulfonyl-4-(2,2,2-trifloetoxy)pyridin-2-yl]-1,2,4-oxadiazol

a) 2-(5-tert-butyl-1,2,4-oxadiazol-3-yl)-5-(metylsulfonyl)pyridin-4-ol
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B4 sung dung dich BBr; 1M trong DCM (1,88mL, 1,88mmol, duong luong: 2,0) vao
dung dich chtra 5-tert-butyl-3-(4-(xyclopropylmetoxy)-5-(metylsulfonyl)pyridin-2-yl)-
1,2,4-oxadiazol, dugc md tad nhu Vi du 43, (330mg, 939umol, duong lugng: 1,00)
trong DCM kho (SmL) trong didu kién khi argon. Hon hop phan tng dugc khudy &
nhiét do trong phong qua dém va theo ddi bing LC-MS cho dén khi bién ddi hoan
toan. Ding hdn hop phan ung bing cach bd sung nudc, khudy trong 10 phit va sau d6
r6t hdn hop vao phdu tach va diéu chinh d6 pH dén 7 va chiét bing DCM va sau d6 1a
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etyl axetat. Lam kho tat ca cac 16p hitu co trén Na,SO, va lam bay hoi dén kho dé tao
ra 140mg hop chit néu & d& muc dudi dang chat rin mau tring (hiéu suat 50%). MS
(ESI, m/z): 296,4 (MH-).

b) 5-tert-butyl-3-[5-metylsulfonyl-4-(2,2,2-trifloetoxy)pyridin-2-yl]-1,2,4-oxadiazol

9 o
—HN
ol/ N
N 7N
N

B sung Cs,CO; (65,7mg, 202umol, duong luong: 1,5) va 2,2,2-trifloetyl
triflometansulfonat (CAS 6226-25-1) (62,4mg, 38,8uL, 269umol, duong luong: 2,0)
vao dung dich chtta 2-(5-tert-butyl-1,2,4-oxadiazol-3-yl)-5-(metylsulfonyl)pyridin-4-ol
(40mg, 135umol, duong lugng: 1,00) trong DMF (1mL). Phan tng duoc gia nhiét &
nhiét do 90°C trong 1,5 gid trong vi séng va tinh ché bang HPLC diéu ché ma khong
c6 bat ky xir Iy nao thém nita. MS (ESI, m/z): 380,5 (MH+).

Vidu 68

2-[5-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin-2-yl]-4-etyl-4-metyl-1H-imidazol-5-on

Hop chét néu & dé& muc duoc tdng hop theo cach twong tw nhu hop chét néu & Vi du
66, str dung axit 5-xyclopropyl-4-(2,2,2-trifloetoxy)picolinic (dwong luong: 1,0), duoc
mo t& trén day nhu Vi du 7e, voi CDI (duong lugng: 1,1), DIPEA (duong lugng: 2,2)
va 1-amino-2-metyl-1-oxobutan-2-amini clorua (CAS 18305-22-1) lam nguyén li€u

ban du cho budc lién hop amit. MS (ESI, m/z): 342,1 (MH+).

Vi du 69
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2-[5-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin-2-yl]-4-metyl-4-(2-metylpropyl)-1H-

imidazol-5-on

Hop chét néu & & muc duge tong hop twong tu nhu hop chét néu ¢ Vi du 68, st dung
axit S-xyclopropyl-4-(2,2,2-trifloetoxy)picolinic (duong luong: 1,0), dugc mé ta trén
day nhu Vi du 7e, v6i CDI (duong luong: 1,1), DIPEA (duong lugng: 2,2) va 2-amino-
2,4-dimetylpentanamit (CAS 113509-60-7) lam nguyén liéu ban diu cho bude lién hop
amit. MS (ESI, m/z): 370,5 (MH+).

Vidu 70
5-tert-butyl-3-[5-clo-4-(2,2,2-trifloetoxy)pyridin-2-yl]-1,2,4-oxadiazol

a) 2,5-diclo-4-(2,2,2-trifloetoxy)pyridin

F_F

oy

N Cl

B6 sung xesi cacbonat (14,9g, 45,7mmol, duong luong: 1,5) va 2,2,2-trifloetyl
triflometansulfonat (6,59mL, 45,7mmol, duong luong: 1,5) vao dung dich chira 2,5-
diclopyridin-4-ol (CAS 847664-65-7) (5g, 30,5mmol, duong luong: 1,00) trong DMF
(51mL). Phan (mg dugc gia nhiét ¢ nhiét d6 90°C qua dém. Loc hdn hop phan tng dé
loai bd Cs,CO; (rira banh loc bang etyl axetat) va lam bay hoi dung mdi. San phim tho
duoc chiét bing cach sir dung etyl axetat/nude. Lop hitu co dugce 1lam kho trén Na,SO,4
va lam bay hoi. Cot trén SiO, st dung MPLC Isco voi gradien ciia heptan/etyl axetat
thu duoc 6,64g hop chit néu & dé muc dudi dang chit rdn mau tréng nhat (hi€u suét
88%). MS (ESI, m/z): 246,3 (MH+).

b) 5-clo-4-(2,2,2-trifloetoxy)picolinonitril
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Két hop 2,5-diclo-4-(2,2,2-trifloetoxy)pyridin (4g, 16,3mmol, duong luong: 1,00),
Dixyano kém (2,1g, 17,9mmol, duong lugng: 1,1), 1,1'-bis(diphenylphosphino)feroxen
(721mg, 1,3mmol, duong luong: 0,08) va Pd,(dba); (744mg, 0,813mmol, duong
lugng: 0,05) trong DMF va phan ung dugc gia nhiét ¢ nhiét 4o 100°C trong 2 ngay.
Lam bay hoi dung mai, chiét bang etyl axetat/dung dich nudc NaHCO; bdo hoa, 16p
hitu co dugce 1am kho trén natri sulfat va lam bay hoi. Cot trén SiO, véi MPLC Isco véi
gradien cia heptan/etyl axetat thu dwoc 2;1g hop chét néu & d& muc dudi dang chét rin

mau tring (hiéu suat 54%). MS (ESI, m/z): 237,3 (MH).

¢) 5-clo-N-hydroxy-4-(2,2,2-trifloetoxy)picolinimidamit

B6 sung hydroxylamin hydroclorua (65mg, 0,93mmol, dwong luwong: 1,1) va
trietylamin (128mg, 177uL, 1,27mmol, duong lugng: 1,5) vao dung dich chira 5-clo-4-
(2,2,2-trifloetoxy)picolinonitril (200mg, 0,845mmol, duong luong: 1,00) trong EtOH
(5,6mL). Phan ng duoc gia nhiét bing vi séng trong 30 phut & nhiét do 80°C va theo
doi bing LC-MS. Rét hdn hop phan tmg vao phéu tach, bd sung DCM vao va chiét
hén hop bing dung dich nuéc NaHCO; béo hoa. Pha hitu co dugc lam khd trén
Na,SO4 va c6 trong modi truong chén khong d2 tao ra 223mg hop chét néu & dé muc
dudi dang bdt mau tréng (hidu sudt 97%). MS (ESL, m/z): 270,4 (MH+).

d) 5-tert-butyl-3-[5-clo-4-(2,2,2-trifloetoxy)pyridin-2-yl]-1,2,4-oxadiazol
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B& sung DIPEA (130uL, 742umol, duong luong: 2,0), sau d6 1a pivaloyl clorua (CAS
3282-30-2) (53,7mg, 54,8uL, 445umol, duong luong: 1,2) vao dung dich chira 5-clo-
N-hydroxy-4-(2,2,2-trifloetoxy)picolinimidamit (0,1g, 371pmol, duong luong: 1,00)
trong DMF kho (2,5mL) trong méi truomg khi argon. Hon hop phén ing dugce khudy &
nhiét do trong phong trong 45 phut va dugc kiém soat bing LC-MS cho thiy su bién
d6i hoan toan thanh san phdm trung gian. Hon hop phén tmg dugc gia nhiét bang vi
séng trong 30 phut & nhiét 6 120°C va duogc kiém soat bing LC-MS cho thdy su bién
d6i hoan toan thanh san phim mong mudn. Lam bay hoi dung méi va pha loéng san
phim thd béng etyl axetat, r6t vao phéu tich va chiét bang dung dich nudc NaHCOs;
bdo hoa. Pha hitu co dugc lam khé trén Na,SO4 va lam bay hoi dén kho. Nguyén liéu
thd duoc tinh ché bing sic ky nhanh (SiO,, 20g, gradien etyl axetat trong heptan) dé
tao ra 92mg hop chit néu & d& muc dudi dang bdt mau trdng (hiéu sudt 73%). MS
(ESIL, m/z): 336,4 (MH+).

Vidu71

3-[5-clo-4-(2,2,2-trifloetoxy)pyridin-2-yl]-5-xyclopropyl-1,2,4-oxadiazol

Hop chit néu & d& muc duoc téng hop tuong tu nhu hop chit néu & Vi du 70d, st dung
5-clo-N—hydroxy—4-(2,2,2-triﬂoetoxy)picolinimidafnit va axit xyclopropancarboxylic
(CAS 1759-53-1) lam nguyén li€éu ban dau, voi HATU (duong luong: 1,2) va DIPEA
(dwong luong: 2,0), va gia nhiét bang vi séng trong 30 phut & nhiét d6 120°C. MS
(ESIL, m/z): 320,4 (MH-+).

Vidu 72
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5-xyclopropyl-3-[5-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin-2-yl]-1,2,4-oxadiazol

FoF

Hop chét néu & && muc dugc téng hop twong tu nhu hop chit néu & Vi du 33b, st dung
5-xyclopropyl-N'-hydroxy-4-(2,2,2-trifloetoxy)picolinimidamit va
xyclopropancacbonyl clorua (CAS 4023-34-1) 1am nguyén lidu ban ddu, va tinh ché
bing sic ky nhanh. MS (ESI, m/z): 326,6 (MH+).

Vidu73

1-[2-(5-tert-butyl-1,2,4-oxadiazol-3-yl)-5-xyclopropylpyridin-4-yl]pyrolidin-3-ol
OH

o

N—go

Hop chit néu & d& muc dugc tong hop twong tu nhu hop chét néu ¢ Vi du 48e, st dung
5-tert-butyl-3-(4-clo-5-xyclopropylpyridin-2-yl)-1,2,4-oxadiazol va 3-pyrolidinol (CAS
40499-83-0) (duong luong: 2,0) lam nguyén li€u ban dau trong NMP véi K,CO;
(duong lugng: 3,0), gia nhiét trong 1 gio 30 phut & nhiét 46 200°C béng vi séng, va
tinh ché bang HPLC diéu ché ma khong c¢6 bat ky xtt Iy nao thém nita. MS (ESI, m/z):
329,6 (MH+).

Vidu 74

5-tert-butyl-3-[5-xyclopropyl-4-(3,3,4,4-tetraflopyrolidin-1-yl)pyridin-2-yl]-1,2,4-
oxadiazol
FEOFe
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Hop chét néu & d& muc duoc téng hop tuong tu nhu hop chét néu & Vi du 48e, sir dung
5-tert-butyl-3-(4-clo-5-xyclopropylpyridin-2-yl)-1,2,4-oxadiazol va 3,3,4,4-
tetraflopyrolidin hydroclorua (CAS 1810-13-5) (duwong luong: 2,0) lam nguyén liéu
ban dau trong Sulfolan véi K,CO5 (dwong lugng: 3,0), gia nhiét trong 2 gi¢y & nhiét do
180°C bing vi séng, va tinh ché bang HPLC diéu ché ma khong co bat ky xir 1y nao
thém nita. MS (ESI, m/z): 385,6 (MH+).

Vidu 75
5-tert-butyl-3-[5-xyclopropyl-4-(4-metylsulfonylphenoxy)pyridin-2-yl]-1,2,4-oxadiazol
O,
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Hop chit néu & dé muc duge téng hop twong tu nhu hop chét néu & Vi du 48e, st dung
5-tert-butyl-3-(4-clo-5-xyclopropylpyridin-2-yl)-1,2,4-oxadiazol va 4-
metylsulfonylphenol (CAS 14763-60-1) (duong luong: 1,2) lam nguyén liéu ban dau
trong NMP, gia nhiét trong 1 gio & nhiét d6 180°C bing vi séng, va tinh ché béng
HPLC diéu ché ma khong c6 bit ky xir Iy nao thém nita. MS (ESI, m/z): 414,6 (MH™).

Vidu76
7-[2-(5-tert-butyl-1,2,4-oxadiazol-3-yl)-5-xyclopropylpyridin-4-yl]-2-oxa-7-
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azaspiro[3.4]octan

Hop chét néu & dé muc duoc téng hop twong tu nhu hop chét néu & Vi du 48e, sir dung
5-tert-butyl-3-(4-clo-5-xyclopropylpyridin-2-yl)-1,2,4-oxadiazol va 2-oxa-6-
azaspiro[3.4]octan (CAS 220290-68-6) (dwong luong: 2,0) lam nguyén liéu ban dau
trong NMP véi K,CO; (duong lugng: 3,0), gia nhiét trong 1 gio 30 phut ¢ nhi€t do
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200°C bing vi séng, va tinh ché bang HPLC diéu ché ma khéng c6 bat ky xir Iy nao
thém nita. MS (ESI, m/z): 355,6 (MH+).

Vidu 77

5-tert-butyl-3-[5-xyclopropyl-4-(3,3-diflopyrolidin-1-yl)pyridin-2-yl]-1,2,4-oxadiazol
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Hop chit néu & dé muc duogc téng hop tuong tu nhu hop chit néu & Vi du 48e, sir dung
5-tert-butyl-3-(4-clo-5-xyclopropylpyridin-2-yl)-1,2,4-oxadiazol va 3,3-diflopyrolidin
hydroclorua (CAS 163457-23-6) (duong luong: 2,0) lam nguyén li€u ban dAu trong
Sulfolan véi K,CO; (duong lugng: 3,0), gia nhiét trong 30 phut ¢ nhiét d6 220°C bing
vi séng, va tinh ché bang HPLC diéu ché ma khong c6 bat ky xtt ly ndo thém nita. MS
(ESI, m/z): 349,6 (MH-+).

Vidu78
4-[2-(5-tert-butyl-1,2,4-oxadiazol-3-yl)-5-xyclopropylpyridin-4-ylJmorpholin
(0]
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Hop chét néu & dé muc duoc téng hop tuong tu nhu hop chét néu ¢ Vi du 48e, st dung
5-tert-butyl-3-(4-clo-5-xyclopropylpyridin-2-yl)-1,2,4-oxadiazol va morpholin (CAS
110-91-8) (dwong luong: 1,2) lam nguyén liéu ban dau trong DMSO véi CsF (duong
luong: 1) va trietylamin (dwong lugng: 2,0), gia nhiét trong 24 gi¢ ¢ nhiét d6 150°C,
va tinh ché bing HPLC didu ché ma khong c6 bét ky xir ly nao thém nita. MS (ESI,
m/z): 329,6 (MH+).

Vidu 79
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5-tert-butyl-3-(5-xyclopropyl-4-pyrolidin-1-ylpyridin-2-yl)-1,2,4-oxadiazol
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Hop chit néu & d& muc duoc téng hop tuong tw nhu hop chit néu ¢ Vi du 48e, sir dung
5-tert-butyl-3-(4-clo-5-xyclopropylpyridin-2-yl)-1,2,4-oxadiazol va pyrolidin (CAS
123-75-1) (dwong lugng: 2) lam nguyén liéu ban dau trong NMP véi K,CO; (duong
luong: 3,0), gia nhiét trong 1 gi¢' 30 phut & nhi¢t d6 200°C bing vi séng, va tinh ché
bing HPLC didu ché ma khong c6 bat ky xir ly nao thém nita. MS (ESI, m/z): 313,3
(MH+).

Vidu 80

5-tert-butyl-3-(5-xyclopropyl-4-xyclopropylsulfonylpyridin-2-yl)-1,2,4-oxadiazol
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B sung natri xyclopropansulfinat (CAS 910209-21-1) (46,1mg, 0,36mmol, duong
lwong: 2,0) va DMAP (44mg, 0,36mmol, duong luong: 2,0) vao dung dich chura 5-tert-
butyl-3-(4-clo-5-xyclopropylpyridin-2-yl)-1,2,4-oxadiazol (50mg, 0,1 8mmol), dugc md
ta trén day nhu Vi du 48d, trong DMA (2mL) trong lo vi séng. Bit kin dng va phan tmg
duoc gia nhiét trong 2 ngay ¢ nhiét do 140°C. Lam bay hoi DMA. Sau d6, san phém
tho dugc chiét bang etyl axetat/dung dich nuéc NaHCO; bdo hoa. Lép hitu co dugce
lam kho trén Na,SO, va lam bay hoi. Cot trén SiO, véi gradien etyl axetat/heptan thu
duoc 37mg hop chét néu & d& muc duéi dang diu nhét khong mau (hiéu suét 59%).
MS (ESI, m/z): 348,6 (MH+).

Vidu 81

5-tert-butyl-3-[5-xyclopropyl-4-(3-metoxyazetidin-1-yl)pyridin-2-yl]-1 ,2,4-oxadiazol
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Hop chit néu & d& muc duogc téng hop tuong tu nhu hop chit néu & Vi du 48e, st dung
5-tert-butyl-3-(4-clo-5-xyclopropylpyridin-2-yl)-1,2,4-oxadiazol va 3-metoxyazetidin
(CAS 110925-17-2) (duong lugng: 2,0) lam nguyén liéu ban dau trong etylen glycol
véi Cs,CO5 (duong luong: 3,0), gia nhiét trong 6 gio' & nhiét do 100°C, va tinh ché
bang HPLC diéu ché sau khi loc. MS (ESL m/z): 329,6 (MH+).

Vi du 82
6-[2-(5-tert-butyl-1,2,4-oxadiazol-3-yl)-5-xyclopropylpyridin-4-yl]-2-oxa-6-
azaspiro[3.3]heptan
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Hop chét néu & dé muc duoc téng hop twong tu nhu hop chét néu & Vi du 48e, st dung
5-tert-butyl-3-(4-clo-5-xyclopropylpyridin-2-yl)-1,2,4-oxadiazol va 2-o0xa-6-
azaspiro[3.3]heptan (CAS 174-78-7) (duong luong: 2) lam nguyén li€u ban dau trong
etylen glycol voi Cs,CO; (duong lugng: 3), gia nhiét trong 6 gid & nhiét d6 100°C, va
tinh ché bing HPLC diéu ché sau khi loc. MS (ESI, m/z): 341,6 (MHH).

Vidu 83

5-tert-butyl-3-[5-xyclopropyl-4-(2-etoxyetoxy)pyridin-2-yl]-1 ,2,4-oxadiazol
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Hop chit néu & dé& muc duoc téng hop tudng tu nhu hop chit néu & Vi du 48e, sir dung
5-tert-butyl-3-(4-clo-5-xyclopropylpyridin-2-yl)-1,2,4-oxadiazol ~ va  2-etoxyetanol
(CAS 110-80-5) lam nguyén liéu ban ddu, va tinh ché bang HPLC diéu ché ma khong
c6 bt ky xir 1y nao thém nita. MS (ESI, m/z): 332,6 (MH+).

Vi du 84
5-tert-butyl-3-[ 5-xyclopropyl-4-(1-metoxybutan-2-yloxy)pyridin-2-yl]-1,2,4-oxadiazol
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Hop chit néu & d& muc dugc téng hop tudng tu nhu hop chit néu & Vi du 48e, sir dung
5-tert-butyl-3-(4-clo-5-xyclopropylpyridin-2-yl)-1,2,4-oxadiazol va 1-metoxybutan-2-
ol (CAS 53778-73-7) lam nguyén liéu ban d4u, va tinh ché bing HPLC diéu ché ma
khong c6 bit ky xtr Iy ndo thém nita. MS (ESL, m/z): 346,6 (MH+).

Vidu 85

5-tert-butyl-3-[5-xyclopropyl-4-[2-[(2-metylpropan-2-yl)oxy]etoxy]pyridin-2-yl]-1,2,4-

oxadiazol
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Hop chit néu & d& muc dugc téng hop teong tw nhu hop chit néu & Vi du 48e, st dung
5-tert-butyl-3-(4-clo-5-xyclopropylpyridin-2-yl)-1,2,4-oxadiazol ~va etylen glycol
mono-tert-butyl ete (CAS 7580-85-0) lam nguyén lidu ban dau, va tinh ché bing HPLC
diéu ché ma khong c6 bét ky xir Iy ndo thém nita. MS (ESI, m/z): 360,7 (MH+).

Vidu 86
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5-tert-butyl-3-[5-xyclopropyl-4-[ 1-[(2-metylpropan-2-yl)oxy]propan-2-yloxy]pyridin-
2-yl]-1,2,4-oxadiazol
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Hop chét néu & && muc dugc téng hop twong tu nhu hop chét néu & Vi du 48e, str dung
5-tert-butyl-3-(4-clo-5-xyclopropylpyridin-2-yl)-1,2,4-oxadiazol ~ va  1-tert-butoxy-
propan-2-ol (CAS 57018-52-7) 1am nguyén liéu ban dau, va tinh ché biang HPLC diéu
ché ma khong c6 bét ky xir Iy nao thém nira. MS (ESI, m/z): 374,8 (MH+).

Vi du 87

5-tert-butyl-3-[5-xyclopropyl-4-(1-metoxypropan-2-yloxy)pyridin-2-yl]-1,2,4-

oxadiazol

Hop chit néu & @ muc duoc téng hop tuong tu nhu hop chit néu & Vi du 48e, st dung
5-tert-butyl-3-(4-clo-5-xyclopropylpyridin-2-yl)-1,2,4-oxadiazol va 1-metoxy-propan-
2-ol (CAS 107-98-2) lam nguyén liéu ban dAu, va tinh ché bang HPLC diéu ché ma
khong c6 bat ky xir Iy nao thém nita. MS (ESI, m/z): 332,7 (MHH).

Vidu 88

5-tert-butyl-3-[5-xyclopropyl-4-(oxan-3-yloxy)pyridin-2-yl]-1,2,4-oxadiazol
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Hop chat néu & dé muc duge tbng hop twong tu nhur hop chét néu & Vi du 48e, sit dung
5-tert-butyl-3-(4-clo-5-xyclopropylpyridin-2-yl)-1,2,4-oxadiazol va tetrahydro-pyran-3-
ol (CAS 19752-84-2) lam nguyén lidu ban déu, va tinh ché bing HPLC diéu ché ma
khong c6 bat ky xir Iy nao thém nita. MS (ESL, m/z): 344,6 (MH+).

Vidu 89

5-tert-butyl-3-[5-xyclopropyl-4-(3-metoxybutoxy)pyridin-2-yl]-1,2,4-oxadiazol
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Hop chit néu & dé muc duogc téng hop tuong tu nhu hop chit néu & Vi du 48e, str dung
5-tert-butyl-3-(4-clo-5-xyclopropylpyridin-2-yl)-1,2,4-oxadiazol va 3-metoxy-butanol
(CAS 2517-43-3) 1am nguyén lidu ban ddu, va tinh ché bang HPLC diéu ché ma khong
c¢6 bt ky xtr Iy nao thém nita. MS (ESL, m/z): 346,6 (MH-).

Vidu 90

5-tert-butyl-3-[ 5-xyclopropyl-4-(oxetan-3-ylmetoxy)pyridin-2-yl]-1,2,4-oxadiazol
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Hop chit néu & dé muc duogc téng hop tuong tu nhu hop chit néu & Vi du 48e, st dung

5-tert-butyl-3-(4-clo-5-xyclopropylpyridin-2-yl)-1,2,4-oxadiazol  va 3-oxetanmetanol
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(CAS 6246-06-6) 1am nguyén liéu ban diu, v tinh ché bing HPLC diéu ché ma khong
c6 bét ky xir Iy nao thém nira. MS (ESI, m/z): 330,6 (MH).

Vidu9l

5-xyclopropyl-3-[5-xyclopropyl-4-[(2S)-1,1,1-triflopropan-2-ylJoxypyridin-2-yl]-1,2,4-

oxadiazol

Hop chét néu & dé muc duge téng hop twong tu nhu hop chét néu & Vi du 33b, st dung
(S,Z)-5-xyclopropyl-N'-hydroxy-4-(1,1,1-triflopropan-2-yloxy)picolinimidamit ~ (dugc
didu ché twong tw nhu Vi du 33a nhung véi (S)-1,1,1-triflopropan-2-ol cho Vi du 7a
trudc tién) va isobutyryl clorua (CAS 79-30-1) lam nguyén li€u ban dAu, va tinh ché
bing sic ky nhanh. MS (ESI, m/z): 340,1 (MH+).

Vidu 92

5-tert-butyl-3-[ 5-xyclopropyl-4-(1-etylpyrolidin-3-yl)oxypyridin-2-yl]-1,2,4-oxadiazol
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Hop chit néu & d& muc dugc tdng hop tuong tw nhu hop chit néu & Vi du 48e, sir dung
5-tert-butyl-3-(4-clo-5-xyclopropylpyridin-2-yl)-1,2,4-oxadiazol va 1-etyl-3-
pyrolidinol (CAS 30727-14-1) lam nguyén liéu ban ddu, va tinh ché bing HPLC diéu
ché ma khéng c6 bét ky xir Iy nao thém nita. MS (ESL m/z): 357,6 (MH+).

Vi du 93

5-tert-butyl-3-[ 5-xyclopropyl-4-(1-propan-2-ylpyrolidin-3-yl)oxypyridin-2-yl]-1,2,4-

oxadiazol
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Hop chét néu & && muc dugc tdng hop tuong tw nhu hop chét néu & Vi du 48e, sir dung
5-tert-butyl-3-(4-clo-5-xyclopropylpyridin-2-yl)-1,2,4-oxadiazol ~ va 1-isopropyl-
pyrolidinol (CAS 42729-56-6) lam nguyén liéu ban dAu, va tinh ché bang HPLC diéu
ché ma khéng co bt ky xtr Iy nao thém nita. MS (ESI, m/z): 371,7 (MH+).

Vidu 94

5-tert-butyl-3-[5-xyclopropyl-4-(2-pyrolidin-1-yletoxy)pyridin-2-yl]-1,2,4-oxadiazol
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Hop chét néu & && muc dugc téng hop tuong tu nhu hop chét néu & Vi du 48e, str dung
5-tert-butyl-3-(4-clo-5-xyclopropylpyridin-2-yl)-1,2,4-oxadiazol va 1-(2-
hydroxyetyl)pyrolidin (CAS 2955-88-6) lam nguyén liéu ban dAu, va tinh ché bang
HPLC diéu ché ma khong c6 bt ky xir 1y ndo thém nita. MS (ESI, m/z): 357,6 (MH+).

Vidu 95

5-tert-butyl-3-[5-xyclopropyl-4-(2-piperidin-1-yletoxy)pyridin-2-yl]-1,2,4-oxadiazol
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Hop chit néu & d& muc duoc téng hop tuong tu nhu hop chit néu & Vi du 48e, st dung
5-tert-butyl-3-(4-clo-5-xyclopropylpyridin-2-yl)-1,2,4-oxadiazol va 1-(2-
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hydroxyetyl)piperidin (CAS 3040-44-6) lam nguyén li¢u ban d4u, va tinh ché bang
HPLC diéu ché ma khong c6 bét ky xtr Iy nao thém nita. MS (ESI, m/z): 371,7 (MH+).

Vidu 96

5-tert-butyl-3-[5-xyclopropyl-4-(1-piperidin-1-ylpropan-2-yloxy)pyridin-2-yl]-1,2,4-

oxadiazol
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Hop chét néu & d& muc duge tbng hop twong tw nhu hop chét néu & Vi du 48e, sir dung
5-tert-butyl-3-(4-010-5-xyclopropylpyridiﬁ-Z-yl)-1,2,4-oxadiazol va alpha-metyl-1-
piperidinetanol (CAS 934-90-7) lam nguyén liéu ban dAu, va tinh ché bing HPLC diéu
ché ma khong c6 bt ky xtt 1y ndo thém nita. MS (ESI, m/z): 385,7 (MH+).

Vidu97

5-tert-butyl-3-[5-xyclopropyl-4-[(1-metylpiperidin-2-yl)metoxy]pyridin-2-yl]-1,2,4-
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Hop chét néu & d& muc duge tong hop tudng ty nhu hop chéat néu & Vi du 48e, st dung
5-tert-butyl-3-(4-clo-5-xyclopropylpyridin-2-yl)-1,2,4-oxadiazol va 1-metyl-2-
piperidinmetanol (CAS 20845-34-5) lam nguyén liéu ban dau, va tinh ché bing HPLC
diéu ché ma khong c6 bét ky xir Iy nao thém nita. MS (ESI, m/z): 371,7 (MHH).

Vidu 98

2-tert-butyl-5-[ 5-xyclopropyl-4-(oxan-4-yloxy)pyridin-2-yl]-1,3,4-oxadiazol
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a) 5-xyclopropyl-4-(tetrahydro-2H-pyran-4-yloxy)picolinonitril

B& sung NaH (60% trong déu, 73,9mg, 1,85mmol, duong luong: 1,1) vao dung dich
chira 4-clo-5-xyclopropylpicolinonitril (300mg, 1,68mmol, duong luong: 1,00), dugc
md ta trén ddy nhu Vi du 48b, trong DMF khd (11mL) voéi tetrahydro-2H-pyran-4-ol
(CAS 2081-44-9) (189mg, 176puL, 1,85mmol, duong luong: 1,1). Hon hop phén g
dugc khudy & nhiét do trong phong trong 15 phit, sau d6 1a 30 phut ¢ nhiét d6 110°C
bang vi séng. Dung moi dugc lam bay hoi timg phdn. Chiét bing etyl axetat/dung dich
nuéc NaHCO; bdo hoa, 16p hitu co dugce 1am kho trén Na,SO,4 va lam bay hoi. Cot trén
SiO, st dung MPLC ISCO véi gradien ctia heptan/etyl axetat thu duge 245mg hop
chit néu & dé muc dudi dang bot mau tring nhat (hidu suit 59%). MS (ESI, m/z):
245,6 (MHH).

b) axit 5-xyclopropyl-4-(tetrahydro-2H-pyran-4-yloxy)picolinic

i

o]

Hoa tan  S5-xyclopropyl-4-(tetrahydro-2H-pyran-4-yloxy)picolinonitril ~ (240mg,
0,982mmol, duwong luong: 1,00) trong dung dich nuéc HCI 25% (9mL). Phéan ing
duoc gia nhiét & nhiét @ 110°C. Sau 3 gid, phan (mg hoan thanh va lam ngudi xubng
RT. Trung hoa HCI bing dung dich nuéc NaOH 6M, sau d6 1a bang céc vién NaOH.
Sau d6, didu chinh d6 pH dén khoang tir 1 dén 2 bing HCI 2M. Phan két tua tao ra
duoc loc dé tao ra 140mg hop chit néu & d& muc dudi dang bot mau vang nhat (hiéu

sudt 54%). MS (ESI, m/z): 264,6 (MH).

¢) 5-xyclopropyl-N'-pivaloyl-4-(tetrahydro-2H-pyran-4-yloxy)picolinohydrazit
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B4 sung thionyl clorua (47,4mg, 29,1uL, 399umol, dwong lugng: 1,5) vao axit 5-
xyclopropyl-4-(tetrahydro-2H-pyran-4-yloxy)picolinic (70mg, 266pumol, duong luong:
1,00) trong 1,2-dicloetan (1,33mL). Hdn hop phan tmg duoc gia nhiét 1én dén nhiét do
90°C va d& hdi luu trong 3 gid. Phan tmg hoan thanh va hdn hop phéan ung duge cd
trong moi trudng chan khéng. San phdm duoc st dung ngay trong bude tiép theo va
hoa tan trong THF (391pL) dé cho phan tmg véi pivalohydrazit (35,0mg, 292pumol,
duong luong: 1,1) va trietylamin (40,4mg, 55,6uL, 399umol, duong luong: 1,5) &
nhiét do trong phong qua dém. Sau d6, hdn hop phan ung dugc pha lodng bang etyl
axetat, rét vao dung dich nuéc NaHCO; (1M). Sau d6 chiét hdn hop bing etyl axetat
va cac 16p hitu co duoc két hop, 1am kho, va co trong méi trudng chan khong dé sur

dung 1am san pham tho. MS (ESI, m/z): 362,6 (MH+).

d) 2-tert-butyl-5-[5-xyclopropyl-4-(oxan-4-yloxy)pyridin-2-yl]-1,3,4-oxadiazol
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B4 sung tir tir anhydrit triflometansulfonic (97,7mg, 58,5uL, 346umol, duong luong:
1,5) vao dung dich chura triphenylphosphin oxit (193mg, 692umol, duong lugng: 3,0)
trong DCM kh6 (0,231mL) & nhiét d§ 0°C. Hén hgp phan ung duoc khudy trong 5
phit & nhiét do nay trudc khi diéu chinh dén nhiét do trong phong va bd sung 5-
xyclopropyl-N'-pivaloyl-4-(tetrahydro-2H-pyran-4-yloxy)picolinohydrazit ~ (83,4mg,
231umol, duong lugng: 1,00), trude tién duoc lam kho theo phwong phap ddng sbi
béng toluen. Sau d6, hdn hop phan tng dugc khudy trong 30 phut nita & nhiét do trong
phong trude khi giam sat thong qua LC-MS thé hién phan tmg hoan thanh. Sau d6, hén
hop phan mg dugc pha lodng bing DCM va rét vao dung dich nudc NaHCOj; bdo hoa
va chiét bang DCM. Sau d6, 16p nuée duoc chiét lai bang DCM trudc khi céc 16p hiru
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co dugc két hop, 1am kho, va ¢b trong méi trudong chin khong. Nguyén liéu tho duge
tinh ché bing sic ky nhanh (SiO,, 10g, gradien etyl axetat trong heptan) dé tao ra
33,9mg hop chit néu & d& muc (hiéu suat 42%). MS (ESI, m/z): 344,6 (MH+).

Vidu 99

5-tert-butyl-3-[ 5-xyclopropyl-4-(1-metylpiperidin-3-yl)oxypyridin-2-yl]-1,2,4-

oxadiazol
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Hop chit néu & d& muc duoc téng hop twong tu nhu hop chit néu & Vi du 48e, str dung
5-tert-butyl-3-(4-clo-5-xyclopropylpyridin-2-yl1)-1,2,4-oxadiazol ~ va  3-hydroxy-N-
metylpiperidin (CAS 3554-74-3) 1am nguyén liéu ban diu, va tinh ché bang HPLC
diu ché ma khong c6 bt ky xir Iy nao thém nita. MS (ESL, m/z): 357,7 (MH).

Vidu 100

5-tert-butyl-3-[5-xyclopropyl-4-(1-etylpiperidin-3-yl)oxypyridin-2-yl]-1,2,4-oxadiazol
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Hop chit néu & d& muc duge téng hop twong tu nhu hop chét néu & Vi du 48e, sir dung
5-tert-butyl-3-(4-clo-5-xyclopropylpyridin-2-yl)-1,2,4-oxadiazol ~ va  3-hydroxy-N-
etylpiperidin (CAS 13444-24-1) lam nguyén liéu ban d4u, va tinh ché bang HPLC diéu
ché ma khong c6 bit ky xir Iy nao thém nita. MS (ESL, m/z): 371,7 (MH+).

Vidu 101

2-[2-(5-tert-butyl-1,2,4-oxadiazol-3-yl)-5-xyclopropylpyridin-4-yljoxy-N,N-

dietylpropan-1-amin
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Hop chit néu & dé muc duoc téng hop tuong tu nhu hgp chit néu & Vi du 48e, st dung
5-tert-butyl-3-(4-clo-5-xyclopropylpyridin-2-yl)-1,2,4-oxadiazol va 1-dietylamino-2-
propanol (CAS 4402-32-8) lam nguyén liéu ban dAu, va tinh ché bang HPLC diéu ché
ma khdng c6 bat ky xur 1y nao thém nita. MS (ESI, m/z): 373,7 (MH+).

Vidu 102

3-[[2-(5-tert-butyl-1,2,4-oxadiazol-3-yl)-5-xyclopropylpyridin-4-
yl]oxymetylJmorpholin
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Hop chit néu & d& muc duoc tdng hop tuong tu nhu hop chét néu & Vi du 48e, str dung
5-tert-butyl-3-(4-clo-5-xyclopropylpyridin-2-yl)-1,2,4-oxadiazol va 3-
hydroxymetylmorpholin (CAS 103003-01-6) lam nguyén li€u ban d4u, va tinh ché
bing HPLC didu ché ma khong c6 bit ky xir Iy nao thém nita. MS (ESL, m/z): 359,6
(MH-).

Vidu 103

4-[2-[2-(5-tert-butyl-1,2,4-oxadiazol-3-yl)-5-xyclopropylpyridin-4-
yl]JoxyetylJmorpholin
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Hop chét néu & d& muc dugc tdng hop twong tu nhur hgp chét néu & Vi du 48e, st dung
5-tert-butyl-3-(4-clo-5-xyclopropylpyridin-2-yl)-1,2,4-oxadiazol va N-(2-
hydroxyetyl)morpholin (CAS 622-40-2) lam nguyén liéu ban dAu, va tinh ché bing
HPLC diéu ché ma khong c6 bat ky xir Iy nao thém nita. MS (ESI, m/z): 373,7 (MH+).

Vidu 104
5-tert-butyl-3-(5-xyclopropyl-4-piperidin-3-yloxypyridin-2-yl)-1,2,4-oxadiazol
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Hop chét néu & d& muc duoc tong hop twong tu nhu hop chét néu ¢ Vi du 48e, st dung
5-tert-butyl-3-(4-clo-5-xyclopropylpyridin-2-yl)-1,2,4-oxadiazol ~ va  (R,S)-Boc-3-
hydroxypiperidin (CAS 85275-45-2) lam nguyén li€u ban d4u. Sau d6 hdn hop phan
ung dugc pha lodng béang etyl axetat va rira bang nude. Lop hitu co duge 1am kho trén
Na,SO, va lam bay hoi. San phém duogc s dung dudi dang san phém th6é va hoa tan
truc tiép trong HCI (4M) trong dioxan va khudy & nhiét do trong phong trong 2 gio.
Hbn hop phan tmg dugc tinh ché bang HPLC diéu ché sau khi lam bay hoi dung moi.
MS (ESI, m/z): 343,7 (MH+).

Vidu 105

5-tert-butyl-3-[ 5-xyclopropyl-4-[(3-flooxetan-3-yl)metoxy]pyridin-2-yl]-1,2,4-

oxadiazol
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Hop chit néu & dé muc dugc téng hop tuong tur nhu hop chit néu & Vi du 48e, sir dung
5-tert-butyl-3-(4-clo-5-xyclopropylpyridin-2-yl)-1,2,4-oxadiazol ~ va  (3-flo-oxetan)
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metanol (CAS 865451-85-0) lam nguyén liéu ban dau, va tinh ché bing HPLC diéu
ché ma khong c6 bit ky xir Iy nao thém nita. MS (ESI, m/z): 348,5 (MH+).

Vidu 106

5-tert-butyl-3-[5-xyclopropyl-4-[(2,5-dimetyl-1,3-0xazol-4-yl)metoxy]pyridin-2-yl]-

1,2,4-oxadiazol
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Hop chét néu & dé muc duoc téng hop twong tw nhu hop chét néu & Vi du 48e, sir dung
5-tert-butyl-3-(4-clo-5-xyclopropylpyridin-2-yl)-1,2,4-oxadiazol va (2,5-
dimetyloxazol-4-yl)metanol (CAS 92901-94-5) lam nguyén liéu ban ddu, va tinh ché
bing HPLC diéu ché ma khong c6 bét ky xit 1y nao thém nita. MS (ESI, m/z): 369,6
(MH+).

Vidu 107

5-tert-butyl-3-[5-xyclopropyl-4-[(5-metyl-1,2-0xazol-3-yl)metoxy]pyridin-2-yl]-1,2,4-
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Hop chét néu & d& muc duoc téng hop tudng tu nhu hop chét néu & Vi du 48e, st dung
5-tert-butyl-3-(4-clo-5-xyclopropylpyridin-2-yl)-1,2,4-oxadiazol va (S-metylisoxazol-
3-yl)metanol (CAS 35166-33-7) 1am nguyén lidu ban dau, va tinh ché bing HPLC diéu
ché ma khong c6 bat ky xir Iy ndo thém nita. MS (ESL, m/z): 355,6 (MH+).

Vidu 108
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5-tert-butyl-3-[5-xyclopropyl-4-(3-metylsulfonylphenoxy)pyridin-2-yl]-1,2,4-oxadiazol
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Hop chit néu & dé muc duoc téng hop twong tu nhu hop chit néu & Vi du 48e, sir dung
5-tert-butyl-3-(4-clo-5-xyclopropylpyridin-2-yl)-1,2,4-oxadiazol va 3-
(metylsulfonyl)phenol (CAS 14763-61-2) 1am nguyén li¢u ban dau véi Cs,CO; (duong
luong: 1,5), va tinh ché bing HPLC diéu ché ma khong c6 bit ky xtr Iy ndo thém nita.
MS (ESI, m/z): 414,5 (MH+).

Vidu 109
5-tert-butyl-3-[5-(3-flooxetan-3-yl)-4-(oxan-4 -yloxy)pyridiri—Z-yl] -1,2,4-oxadiazol
a) 3-(4,6-diclopyridin-3-yl)oxetan-3-ol
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Bb sung phuc chét isopropyl magie clorua, lithi clorua (53,4mL, 69,4mmol, duong
lwong: 1,05) vao dung dich chia 5-bromo-2,4-diclopyridin (15g, 66,1mmol, duong
luong: 1,00) (CAS 849937-96-8) trong THF kho6 (300mL) duge lam lanh xubng nhiét
d6 -15°C trong diéu kién khi argon va khudy hdn hop & nhiét do -15°C trong 1 gio. B
sung tir tir oxetan-3-on nguyén chét (5,24g, 72,7mmol, duong luong: 1,1) vao hdn hop
phan tng dugc lam lanh & nhiét do -15°C va dé hén hop phan tng 4m 1én dén nhigt d
trong phong qua dém. Theo ddi phan ing bing LC-MS. Dung phén tng bing cach bd
sung nudc va chuyén vao phéu tach. Pha lodng bing etyl axetat, chiét bang dung dich
nuéc NH,Cl1 bdo hoa va pha hitu co dugc thu gom. Pha nude duge chiét lai bang etyl
axetat; két hop cac pha hitu co, lam kho trén Na,SO4 va lam bay hoi dén kho. Séc ky
nhanh béng c6t 330g SiO,, hdn hop rira giai cua heptan va etyl axetat dé tao ra 10,5g
san phim mong mudn dudi dang chit rin mau tréng (hiéu suat 72%). MS (ESL, m/z):

220,4 (MH).
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b) 4-clo-5-(3-hydroxyoxetan-3-yl)picolinonitril

B6 sung dixyano kém (1,47g, 12,5mmol, duong luong: 0,55), dppf (1,26g, 2,27mmol,
duong lugng: 0,1) va Pdy(dba); (1,04g, 1,14mmol, duong luong: 0,05) vao dung dich
chtra 3-(4,6-diclopyridin-3-yl)oxetan-3-ol (5,0g, 22,7mmol, duong lugng: 1,00) trong
DMF kh6 (100mL) trong mdi truong khi argon. Hon hop phan ung dugc khudy & nhiét
d6 100°C trong 2 gid va theo ddi bing LC-MS. Lam bay hoi DMF, pha loang phén cin
béng etyl axetat va rét vao phéu téch. Chiét bang dung dich nuéc NH4Cl bdo hoa. Keo
Pd duoc tao ra va dugc loai bd bé‘lng cach loc qua Celite. Pha hitu co dugc thu gom;
pha nude duoc chiét lai bang etyl axetat. Két hop céc pha hitu co, 1am kho trén Na,SO4
va 1am bay hoi dén kho. Séc ky nhanh bing cdt 120g SiO,, hdn hop rira giai cia heptan
va etyl axetat d8 tao ra 4,1g san phim mong mudn (hiéu suit 86%). MS (ESI, m/z):
209,0 (MH-).

¢) 4-clo-5-(3-flooxetan-3-yl)pyridin-2-cacbonitril

B4 sung DAST (161mg, 132uL, 997umol, duong lugng: 1,05) vao dung dich chira 4-
clo-5-(3-hydroxyoxetan-3-yl)picolinonitril (0,2g, 950umol, duong lugng: 1,00) trong
DCM khb (6mL) dugc lam lanh xuéng nhiét do -78°C. Hn hop phan tmg dwoc khudy
& nhiét d6 -78°C trong 15 phut, d& 4m 1én dén 0°C va khudy & nhiét do 0°C trong 1
gi®. Sau d6 dimg phan ung bing cach bd sung dung dich nudc Na,COs5 2M, khudy hdn
hop & nhiét do trong phong trong 15 phut va rot vao phéu tach. Chiét, pha hitu co duge
thu gom, 1am kho trén Na,SO, va 1am bay hoi xuéng dén khé. Séc ky nhanh bang cot
20g SiO,, hdn hop rira giai cua heptan va etyl axetat d8 tao ra 184mg san phdm mong
muén (hiéu suit 91%). MS (ESL, m/z): 213,0 (MH+).

d) 4-clo-5-(3-flooxetan-3-yl)-N'-hydroxypyridin-2-carboximidamit
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B6 sung hydroxylamin hydroclorua (196mg, 2,82mmol, dwong luong: 1,2) va
trietylamin (476mg, 656uL, 4,7mmol, duong lugng: 2,0) vao dung dich chira 4-clo-5-
(3-flooxetan-3-yl)picolinonitril (500mg, 2,35mmol, duong lugng: 1,00) trong etanol
(15mL). Hon hop phén tng dugc gia nhiét dén nhiét do 50°C va khudy trong 3 gio.
Lam bay hoi cac chét bay hoi, phén cin duogc hoa tan lai trong etyl axetat, rot vao phéu
tach va chiét bing dung dich nudc NaHCO; 1M, céc 16p hitu co duge lam kho trén
Na,SO, va lam bay hoi dén khé. Sic ky nhanh bang cdt 20g SiO,, hdn hop rira giai cla
heptan va etyl axetat d8 tao ra 490mg hop chit mong muén (hiéu suit 84%). MS (ESI,
m/z): 246,4 (MH+).

e) 5-tert-butyl-3-[4-clo-5-(3-flooxetan-3-yl)pyridin-2-yl]-1,2,4-oxadiazol
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B6 sung K,CO; (358mg, 2,59mmol, duong luong: 1,3) vao dung dich chira 4-clo-5-(3-
flooxetan-3-yl)-N'-hydroxypicolinimidamit (490mg, 1,99mmol, duong luong: 1,00)
trong DMF khé (7mL) trong moéi truong khi argon va bd sung tir tir pivaloyl clorua
(CAS 3282-30-2) (265mg, 270uL, 2,19mmol, duong luong: 1,1). Hon hop phan tng
duoc khudy trong 1 gio & nhiét do trong phong va duoc kiém soat bang LC-MS. Sau
d6, hon hop phan ung dugce khudy & nhiét do 130°C trong 1 gio 30 phut va theo doi
bing LC-MS. Rét hén hgp phan tng vao ph8u tach, pha lodng bing EtOAc va chiét
béng dung dich nuéc NaHCO; 1M. Lép hitu co duogce lam khé trén Na,SO4 va 1am bay
hoi dén kho. Tinh ché bing sic ky nhanh d8 tao ra 374mg hop chét néu & dé muc (hiéu
suéit 54%). MS (ESL, m/z): 312,5 (MH+).

f) 5-tert-butyl-3-[5-(3-flooxetan-3-yl)-4-(oxan-4-yloxy)pyridin-2-yl]-1,2,4-oxadiazol
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B6 sung NaH (6,35mg, 159umol, duong lugng: 1,1) va tetrahydropyran-4-ol (16,2mg,
159umol, duong lugng: 1,1) (CAS 2081-44-9) vao dung dich chira 5-tert-butyl-3-(4-
clo-5-(3-flooxetan-3-yl)pyridin-2-yl)-1,2,4-oxadiazol (50mg, 144pmol, duong luong:
1,00) trong DMF kh6 (1mL). Hdn hop phan tng duge khudy & nhiét d6 trong phong
trong 15 phit va sau d6 khudy & nhiét d6 110°C trong 30 phit trong diéu kién buc xa
vi séng, theo ddi phan Ung bing LC-MS. Dumng phén g bing cach bd sung mot vai
giot nuéce, va hdn hop duogc tinh ché truc tiép bing HPLC diéu ché véi quy trinh xi Iy
bét ky dé tao ra 43mg hop chét néu & d& myc. MS (ESL, m/z): 378,6 (MH+).

Vidu 110

5-tert-butyl-3-[5-(3-flooxetan-3-yl)-4-(4-flophenoxy)pyridin-2-yl]-1,2,4-oxadiazol

N-o

Hop chét néu & d& muc duoc tong hop tuong tu nhu hop chit néu & Vi du 109f, st
dung 5-tert-butyl-3-(4-clo-5-(3-flooxetan-3-yl)pyridin-2-yl)-1,2,4-oxadiazol va 4-
flophenol (CAS 371-41-5) lam nguyén li¢u ban dAu, va tinh ché bing HPLC diéu ché
ma khong co bt ky xir Iy nao thém nira. MS (ESI, m/z): 388,5 (MH+).

Vidu 111

3-[2-[5-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin-2-yl]-4-metyl-5SH-1,3-0xazol-4-yl]-5-

metyl-1,2,4-oxadiazol

a) N-(1-(benzyloxy)propan-2-yliden)-2-metylpropan-2-sulfinamit
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B6 sung 2-metylpropan-2-sulfinamit (2,79g, 23,0mmol, duong luong: 1,05) (CAS
146374-27-8) va titan(IV) etoxit (5,25g, 4,83mL, 23,0mmol, duong lugng: 1,05) vao
dung dich chita 1-(benzyloxy)propan-2-on (4,0g, 21,9mmol, duong luong: 1,00) (CAS
22539-93-1) trong THF kho6 (100mL) trong méi trudong khi argon. Hon hop phan tng
duoc khudy & nhiét d6 70°C qua dém. Lam ngudi phan tmg xudng RT va khudy trong
khi dung phéan tmg bang cach b sung 10mL dung dich nuéc NaCl béo hoa. Khudy hén
hop khong ddng nhat trong 20 phit, sau d6 loc qua tAm Celite va cudi cung 1a c6 dich
loc, pha lodng bang etyl axetat va chiét bang dung dich nuéc NaCl bdo hoa. Pha hiru
co duge thu gom, lam kho trén Na, SOy va 1am bay hoi dén khd. Séc ky nhanh bing cot
120g SiO,, hdn hop rira giai clia heptan va etyl axetat, thu dugc 2,62g hop chét néu &
dé muc dudi dang ddu mau vang (hiéu suét 45%). MS (ESL, m/z): 268,6 (MH+).

b) N-(1-(benzyloxy)-2-xyanopropan-2-yl)-2-metylpropan-2-sulfinamit
0
I
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Bb sung CsF (1,62g, 10,7mmol, duong luong: 1,1), vao dung dich chira N-(1-
(benzyloxy)propan-2-yliden)-2-metylpropan-2-sulfinamit  (2,6g, 9,72mmol, duong
luong: 1,00) trong THF kho (45mL) trong moi trudng khi argon sau d6 1a bd sung
trimetylsilyl xyanua (1,06g, 1,43mL, 10,7mmol, dwong luong: 1,1). Hon hop phén tng
duoc khudy & nhiét do trong phong qua dém va giim sat bang TLC (etyl axetat, chét
phan tmg phun KMnO,). C6 trong méi truong chan khong, pha loang bing etyl axetat,
chiét bang nudc, pha hitu co duge ngdm nude mudi trude khi lam kho trén Na,SO,4 va
lam bay hoi dén kho. Séc ky nhanh béang cot 70g SiO,, hdn hop rira gii clia heptan va
etyl axetat, thu dwgc 2,55g san phim mong muén (hiéu suat 89%). MS (ESI, m/z):
295,5 (MHH).

¢) 3-(benzyloxy)-2-(1,1 -dimetyletylsulfinamido)-N'-hydroxy-2-metylpropanimidamit
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Bé sung hydroxylamin hydroclorua (858mg, 12,3mmol, duong luong: 1,05) vao huyén
phti chira kali cacbonat (2,44g, 17,6mmol, duong luong: 1,5) trong etanol kh6 (40mL)
trong mdi truong khi argon va khuAy hén hop & nhiét do trong phong trong 20 phut. B
sung dung dich chta N-(1-(benzyloxy)-2-xyanopropan-2-yl)-2-metylpropan-2-
sulfinamit (3,46g, 11,8mmol, duong luong: 1,00) trong etanol kh6 (30mL) vao hdn
hop phan ting truée. Hon hop phén tng dugc khudy & nhiét d6 55°C qua dém va giam
sat bang TLC (etyl axetat, UV 254nm va chét phan tng phun KMnOy). Lam bay hoi
céc chét bay hoi, phan cin duoc tao huyén phu trong etyl axetat, chiét bang dung dich
nudc Na,COs; 2M, pha nuéc duoc chiét lai bing etyl axetat, két hop pha hitu co, lam
kho trén Na,SO, va lam bay hoi dén kho. Séc ky nhanh bang cot 50g SiO,, hon hop
ria giai cia DCM va metanol, thu duoc 3,1g hop chit néu & d& muc dudi dang chét rén
mau tring (hiéu suit 81%). MS (ESL, m/z): 328,6 (MH+).

d)  N-(1-(benzyloxy)-2-(5-metyl-1,2,4-oxadiazol-3 -yl)propan-2-yl)-2-metylpropan-2-

sulfinamit

%J@
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Bb sung kali cacbonat (1,57g, 11,4mmol, dwong luong: 1,2) vao dung dich chira 3-
(benzyloxy)-2-(1,1-dimetyletylsulfinamido)-N'-hydroxy-2-metylpropanimidamit (3,1g,
9,47mmol, duong luong: 1,00) trong DMF khé (50mL) trong mdi trudng khi argon va
anhydrit axetic (967mg, 893uL, 9,47mmol, dwong luong: 1,0). Hén hop phan tng
dugc khudy & nhiét d6 trong phong trong 1 gid va theo ddi bing LC-MS @ kiém soat
su hinh thanh ctia san pham trung gian dugc axetyl hoa. Sau do, hdn hop phan tng
duoc khudy & nhiét do 120°C trong 2 gid, tién hanh theo ddi bang LC-MS. Lam bay
hoi céc chét bay hoi, phin cin dugc hoa tan lai trong etyl axetat, chiét bang dung dich

nuéc NaHCO; 1M, pha nudc duoc chiét lai bang etyl axetat, két hop cic pha hitu co,
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lam kho trén Na,SO, va lam bay hoi dén kho. Sic ky nhanh bing cot 120g SiO,, hon
hop rlra giai cua heptan va etyl axetat, thu duoc 2,25g hop chit néu & d&& muc dudi

dang ddu mau vang (hiéu suit 68%). MS (ESI, m/z): 352,6 (MH™).

e) 1-(benzyloxy)-2-(5-metyl-1,2,4-oxadiazol-3-yl)propan-2-amin
NH,
2
'@
L

B sung HCl 4M trong dioxan (4,8mL, 19,2mmol, duong luong: 3,0) vao dung dich
chira N-(1-(benzyloxy)-2-(5-metyl-1,2,4-oxadiazol-3-yl)propan-2-yl)-2-metylpropan-2-
sulfinamit (2,25g, 6,4mmol, duong luong: 1,00) trong MeOH (25mL). Hén hop phan
g duoc khudy & nhiét do trong phong trong 1 gior va theo dai bang L.C-MS. Lam bay
hoi cac chét bay hoi, phan cin duge hoa tan lai trong etyl axetat, chiét bang dung dich
nudc Na,CO3; 2M. Pha nudc dugce chiét lai bang etyl axetat va két hop céc pha hitu co,
Jam khé trén Na,SO, va lam bay hoi dén kho. Séic ky nhanh biang ¢t 50g SiO,, hén
hop rira gidi cua heptan va etyl axetat, thu dugc 1,52g san phdm mong mubn & dang
diu mau vang nhat (hidu suit 96%). MS (ESI, m/z): 248,6 (MH+).

f)  N-(1-(benzyloxy)-2-(5-metyl-1,2,4-oxadiazol-3-yl)propan-2-yl)-5-xyclopropyl-4-
(2,2,2-trifloetoxy)picolinamit
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B6 sung TBTU (516mg, 1,6 1mmol, duong lugng: 1,05) va trietylamin (186mg, 256pL,
1,84mmol, duong luwong: 1,2) vao dung dich chwa axit 5-xyclopropyl-4-(2,2,2-
trifloetoxy)picolinic (0,4g, 1,53mmol, dwong luong: 1,00), dugc mo6 ta trén day nhu Vi
du 7e, trong DMF kho (10mL) trong moéi trudong khi argon. Hdn hop phan tmg dugc
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khudy & nhiét do trong phong trong 30 phut va sau d6 bd sung 1-(benzyloxy)-2-(5-
metyl-1,2,4-oxadiazol-3-yl)propan-2-amin (398mg, 1,6 1mmol, duong lugng: 1,05) vao
phéan mg. Sau d6, hén hgp phan tng dugc khudy & nhiét d trong phong qua dém va
theo ddi bing LC-MS. Lam bay hoi DMF. Phan cin dugc hoa tan lai trong etyl axetat
va chiét bang dung dich nuéc NaHCO; 1M. Pha hitu co duge lam kho trén Na,SO,4 va
lam bay hoi dén khé. Sic ky nhanh bing ct 50g SiO,, hdn hop rira giai ctia heptan va
etyl axetat thu duoc 805mg san phdm mong mudn (hiéu sudt 93%). MS (ESI, m/z):
491,5 (MH+).

g) 5-xyclopropyl-N-(1-hydroxy-2-(5-metyl-1,2,4-oxadiazol-3-yl)propan-2-yl)-4-(2,2,2-

trifloetoxy)picolinamit

B6 sung dung dich BBr3 1,0M trong DCM (224uL, 224pmol, duong lugng: 1,1) vao
dung dich chira N-(1-(benzyloxy)-2-(5-metyl-1,2,4-oxadiazol-3-yl)propan-2-yl)-5-
xyclopropyl-4-(2,2,2-triﬂoetoxy)picolinamit (0,1g, 204pmol, duong luong: 1,00) trong
DCM kh6 (1mL) dugce lam lanh xubng nhiét d6 0°C trong mdi trudong khi argon. Hon
hop phan ung dugc khudy & nhiét d6 0°C trong 15 phut va sau d6 khudy & nhiét do
trong phong trong 1 gio, theo ddi phan ung bing LC-MS. Pha lodng phéan mg bing
DCM, dimg phan tng bing céch bd sung dung dich nuéc Na,CO; 2M va khudy hdn
hop trong 10 phit. Rt hdn hop vao phéu tach, pha hitu co duoc thu gom, pha nudce
duoc chiét lai bﬁng DCM, két hop cac pha hitu co, 1am khd trén Na,SO4 va lam bay
hoi dén kho. Séc ky nhanh bing cot 10g SiO,, hdn hop rira giai clia heptan va etyl
axetat, thu dugc 80mg san phém mong mubn (hiéu sudt 92%). MS (ESI, m/z): 401,5
(MH+).

h) 2-(5-xyclopropyl-4-(2,2,2-trifloetoxy)picolinamido)-2-(5-metyl-1 ,2,4-oxadiazol-3-
yl)propyl 4-metylbenzensulfonat
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Bb sung DMAP (15,3mg, 125umol, duong lugng: 0,5), K,CO;5 (48,3mg, 350umol,
duong luong: 1,4), sau do la bd sung 4-metylbenzen-1-sulfonyl clorua (47,6meg,
250pumol, duong luwong: 1,0) vao dung dich chira 5-xyclopropyl-N-(1-hydroxy-2-(5-
metyl-1,2,4-oxadiazol-3-yl)propan-2-yl)-4-(2,2,2-trifloetoxy)picolinamit (0,1g,
250umol, duong lugng: 1,00) trong DCM kh6 (2mL). Hdn hop phan g duoc khudy
& nhiét do trong phong qua dém va theo doi bang LC-MS. Hdn hop phan tmg dugc pha
long bing DCM va nude, rét vao phéu téch, chiét va pha hitu co duge thu gom. Pha
hitu co duoc lam khd trén Na,SO,4 va lam bay hoi dén khé. Str dung san phém tho cho

budc tiép theo ma khong c6 su tinh ché bat ky. MS (ESI, m/z): 555,4 (MH+).

i) 3-(2-(5-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin-2-yl)-4-metyl-4,5-dihydrooxazol-4-
yl)-5-metyl-1,2,4-oxadiazol

B6 sung trietylamin (16,4mg, 22,6uL, 162pmol, dwong luong: 1,5) va 3,3-difloazetidin
hydroclorua (CAS 288315-03-7) (16,8mg, 130pumol, duong lugng: 1,2) vao dung dich
chita 2-(5-xyclopropyl-4-(2,2,2-trifloetoxy)picolinamido)-2-(5-metyl-1,2,4-oxadiazol-
3-yl)propyl 4-metylbenzensulfonat (0,06g, 108pmol, duong luong: 1,00) trong DMF
khé (1mL). H3n hop phan tmg dugc khudy & nhiét d 80°C trong 45 phut trong diéu
kién birc xa vi séng va theo doi phan tmg bing LC-MS ma thé hién su bién d6i thanh
san phdm phu do viéc déng vong ndi phén tir thanh oxazolidin. Hon hop phan ung
duoc tinh ché truc tiép bang HPLC didu ché ma khong co sy tinh ché bat ky va thu
duoc 6,2mg hop chit néu & d&& muc. MS (ESI, m/z): 383,5 (MH-).
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Vidu 112
5-tert-butyl-3-(6-clo-5-xyclopropyl-4-(4-flobenzyloxy)pyridin-2-yl)-1,2,4-oxadiazol

a) 2-(5-tert-butyl-1,2,4-oxadiazol-3-yl)-5-xyclopropyl-4-(4-flobenzyloxy)pyridin 1-oxit

. F

B sung m-CPBA (459mg, 1,33mmol, duong luong: 1,5) vao dung dich chtra 5-tert-
butyl-3-(5-xyclopropyl-4-(4-flobenzyloxy)pyridin-2-yl)-1,2,4-oxadiazol (326mg,
887umol, duong luong: 1,00), dugc md ta trén ddy nhu Vi du 53, trong DCM khd
(4,93mL) va hdn hop phéan tng dugc khudy qua dém & nhiét do trong phong. Chiét
bing NaHCOy/DCM. Lép hitu co dugce lam khd trén NaySO, va 1am bay hoi. Tinh ché
bang sic ky nhanh trén cot SiO, véi gradien DCM va metanol dé tao ra 445mg hop
chét néu & d& muc (hiéu suit 78%). MS (ESI, m/z): 384,6 (MH).

b) 5-tert-butyl-3-(6-clo-5-xyclopropyl-4-(4-flobenzyloxy)pyridin-2-yl)-1,2,4-oxadiazol

F

Hoa tan 2-(5-tert-butyl-1,2,4-oxadiazol-3-yl)-5-xyclopropyl-4-(4-flobenzyloxy)pyridin
1-oxit (123mg, 321umol, duong luong: 1,00) trong hén hop cia DCM/DMF: 1/1
(2,8mL). Lam lanh hdn hop xubng nhiét d6 0°C va bd sung tir tlr oxalyl clorua (204mg,
139uL, 1,6mmol, duong lugng: 5,0) vao. Hon hop phan tng duoc khuéy & nhiét d6
0°C trong 30 phit va sau d6 cho phép nhiét do giam xubng RT va phan (mg qua dém.
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Ho6n hop phan mg dugc 1am ngudi xubng 0°C va dimg phan tng bing cach bd sung
dung dich nuéc Na,CO; va khudy trong 15 phut & nhiét d6 0°C. Pha lodng hén hop
béng etyl axetat va chiét bang dung dich nudc Na,COs. Pha hitu co duge thu gom; pha
nude duoc chiét lai bing etyl axetat. Két hop cic pha hitu co, 1am khé trén Na,SO, va
lam bay hoi dén khd. Nguyén liéu thd duge tinh ché bang sic ky nhanh trén SiO, st
dung MPLC ISCO véi gradien cua heptah/etyl axetat dé tao ra 15mg hop chét néu & dé
muc dudi dang dau nhét khong mau. MS (ESI, m/z): 402,5 (MH+).

Vidu 113
2-tert-butyl-5-[S-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin-2-yl]-1,3,4-oxadiazol

a) 5-xyclopropyl-N'-pivaloyl-4-(2,2,2-trifloetoxy)picolinohydrazit

B4 sung oxalyl clorua (50puL, 0,574mmol, duong luong: 1,5) va DMF (2pL,
0,019mmol, duong lugng: 0,05) vao axit 5-xyclopropyl-4-(2,2,2-trifloetoxy)picolinic
(100mg, 383mmol, duong lugng: 1,00), dwoc mo ta trén déy nhu Vi du 7e, trong DCM
(1,91mL). Phan tng dugc cho la dd hoan thanh va hdn hop phan tng dugc cd trong
mdi treong chan khong. San pham dugc st dung ngay trong budc tiép theo va hoa tan
trong THF (563uL) dé cho phan ung véi pivalohydrazit (55,0mg, 459umol, duong
lwong: 1,2) (CAS 42826-42-6) va trietylamin (58,1mg, 80,0uL, 574umol, duong
lugng: 1,5) & nhiét d6 trong phong qua dém. Sau do, hdn hop phan ting duge pha loang
bang etyl axetat, rét vao dung dich NaHCO; IM. Sau d6 chiét hdn hop bang etyl axetat
va céc 16p hitu co duge két hop, 1am khd, va c6 trong méi truong chan khong dé tao ra
130mg hop chit néu & d& muc duoc dung lam nguyén liéu thd (hiéu suit 94%). MS
(ESL, m/z): 360,6 (MH+).

b) 2-tert-butyl-5-[5 -xyclopropyl-4-(2,2,2-friﬂoetoxy)pyridin—2-yl] -1,3,4-oxadiazol
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B4 sung tir tlr anhydrit triflometansulfonic (153mg, 91,7pL, 543pmol, dwong luong:
1,5) vao dung dich chua triphenylphosphin oxit (302mg, 1,09mmol, duong lugng: 3,0)
trong DCM khé (0,231mL) & nhiét 46 0°C. Hén hop phan tng duge khudy trong 5
phit & nhiét d6 nay trudc khi diéu chinh dén nhiét d6 trong phong va bd sung 5-
xyclopropyl-N'-pivaloyl-4-(2,2,2-trifloetoxy)picolinohydrazit ~ (130mg,  362umol,
duong luong: 1,00) dugce lam khé theo phuong phap ddng s6i véi toluen. Sau d6, hdn
hop phan tng duoc khudy trong 30 phut nita & nhiét d§ trong phong trudce khi giam sat
thong qua LC-MS thé hién phan tmg d4 hoan thanh. Sau dé hdn hop phan ung duge
pha lodng bang DCM va 16t vao dung dich nude NaHCOj; bdo hoa va chiét bang DCM.
Sau d6, 16p nude duoc chiét lai bang DCM trude khi céc 16p hiru co dugce két hop, 1am
kho, va cb trong moi trudong chan khong. Nguyén liéu tho duogc tinh ché bing sic ky
nhanh (SiO,, 10g, gradien etyl axetat trong heptan) d8 tao ra 56mg san phim néu & dé
muc dudi dang chét rén mau tring (hidu sult 45%). MS (ESI, m/z): 342,6 (MH+).

Vidull4
5-tert-butyl-3-[6-clo-5-xyclopropyl-4-(oxan-4-yloxy)pyridin-2-yl]-1,2,4-oxadiazol

a) 2-(5-tert-butyl-1,2,4-oxadiazol-3-yl)-5-xyclopropyl-4-(tetrahydro-2H-pyran-4-
yloxy)pyridin 1-oxit

B4 sung m-CPBA (96,5mg, 280umol, dwong lugng: 1,5) vao dung dich chira 5-tert-
butyl-3-(5-xyclopropyl-4-(tetrahydro-2H-pyran-4-yloxy)pyridin-2-yl)-1,2,4-oxadiazol
(64mg, 186pmol, duong lugng: 1,00), duge md ta trén ddy nhu Vi du 63, trong DCM
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kho (1,04mL). H8n hop phan tng dugc khudy trong 1 gid' & nhiét do trong phong.
Chiét NaHCO;/DCM. Lép hitu co duoc lam kho trén Na,SOy va lam bay hoi. Tinh ché
bing sic ky nhanh (SiO,, 70g, dung mdi rira giai: etyl axetat/heptan) dé tao ra 59mg
hop chit mong muén (hidu sudt 88%). MS (ESI, m/z): 360,6 (MH™).

b) 5-tert-butyl-3-[6-clo-5-xyclopropyl-4-(oxan-4-yloxy)pyridin-2-yl]-1,2,4-oxadiazol

Hoa tan 2-(5-tert-butyl-1,2,4-oxadiazol-3-yl)-5-xyclopropyl-4-(tetrahydro-2H-pyran-4-
yloxy)pyridin 1-oxit (56mg, 0,156mmol, duong luong: 1,00) trong hén hop cta
DCM/DMF: 1/1 (1,3mL). Lam mét hdn hop xuéng 0°C va bd sung tir tir oxalyl clorua
(98,9mg, 67,3uL, 779umol, duong luong: 5,0) vao. Hén hop phan tmg duge khudy o
nhiét dd 0°C trong 20 phit va sau d6 cho phép nhiét do dat dén nhiét d6 trong phong
va phan ung qua dém. B6 sung 1,5 duong luong khac cua oxalyl clorua vao va khudy
trong 1,5 gio. Sau d6 lam ngudi phan Umg xubng nhiét 6 0°C va dung phan ing béng
cach bd sung dung dich nudc Na,CO; va khqu trong 15 phat & nhiét 4o 0°C. Pha
lodng hdn hop bing etyl axetat va chiét bang dung dich nuéc Na,COs. Pha hitu co
dugc thu gom; pha nudc duge chiét lai bang etyl axetat. Két hop céc pha hitu co, lam
kho trén Na,SO, va 1am bay hoi dén kho. Nguyén liéu thé dwgc tinh ché bang sic ky
nhanh (SiO,, 5g, etyl axetat/heptan) d8 tao ra 21mg hop chét néu & dé muc duédi dang
dau khong mau (hiéu suit 35%). MS (ESI, m/z): 378,5 (MH).

Vidu 115
5-tert-butyl-3-[5-xyclopropyl-4-(2,2-difloetoxy)pyridin-2-yl]-1,2,4-oxadiazol

a) 5-xyclopropyl-4-(2,2-difloetoxy)picolinonitril
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B6 sung natri hydrua (123mg, 3,08mmol, duong lugng: 1,1) vao dung dich chua 4-clo-
5-xyclopropylpicolinonitril (500mg, 2,8mmol, duong lugng: 1,00), duoc mo ta trén
day nhu Vi du 48b, va 2,2-difloetanol (253mg, 3,08mmol, duong luong: 1,1) (CAS
359-13-7) trong DMF (10mL) & nhiét d6 trong phong va khudy trong 3 gid. B sung 5
1An thé tich nudc, sau d6 1a chiét bing EtOAc, rira bing nudc mubi. Lop hitu co duge
lam kho trén MgSQy, cb trong mdi truong chan khong va sic ky trén SiO, voi DCM dé
tao ra 508mg hop chit néu & & muc dudi dang chit rin mau vang dam (hiéu suét

80%). MS (ESL, m/z): 225,2 (MH+).

b) 5-tert-butyl-3-[5-xyclopropyl-4-(2,2-difloetoxy)pyridin-2-yl]-1,2,4-oxadiazol

J

(o)

| >
_
N | N\> é
N—

0]

F_F

Bb sung trietylamin (149uL, 1,07mmol, duong luong: 2,0) va hydroxylamin
hydroclorua (55,8mg, 0,803mmol, duong luong: 1,5) vao dung dich chira 5-
xyclopropyl-4-(2,2-difloetoxy)picolinonitril (120mg, 0,535mmol, duong lugng: 1,00)
trong EtOH (3,5mL) va gia nhiét hdn hop trong 30 phut & nhiét &6 90°C bang vi séng.
B4 sung NaHCO; 1M vao va chiét bang DCM. Lam kh6 trén MgSO, va c6 trong moi
truong chan khong dé tao ra 60mg hop chit dudi dang chét rin mau vang nhat, hop
chit nay dugc st dung ma khong can tinh ché thém va hoa tan trong DMF (2,00mL).
Sau d6 bd sung trietylamin (29,0mg, 40,0uL, 287pmol, duong luwong: 1,2) va pivaloyl
clorua (31,4mg, 32uL, 260umol, duong luong: 1,1) vao & nhi¢t do trong phong va sau
d6 khudy 30 phut, gia nhiét dung dich & nhiét do 130°C bang vi séng trong 30 phut.
Pha lodng hén hop bing nuéc va chiét bing etyl axetat, rira bing nudc mudi, lam khd

trén MgSO, va ¢ trong méi trudng chan khong, sau d6 la sdc ky cot (SiO,, etyl axetat
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trong heptan) dé tao ra 45mg hop chét néu & d& muc (hiéu suit 59%). MS (ESI, m/z):
324.5 (MH+).

Vidull6

5-tert-butyl-3-[5-xyclopropyl-4-(2-floetoxy)pyridin-2-yl]-1,2,4-oxadiazol

J/F
(o]
l\
N \N»/é
N-o

Hop chét néu ¢ d&& muc duoc téng hop tuwong tir nhu hop chit néu & Vi du 115, stt dung
4-clo-5-xyclopropylpicolinonitril, dugc md ta trén ddy nhu Vi du 48b, va 2-floetanol
(CAS 371-62-0) lam nguyén liéu ban dau. MS (ESI, m/z): 306,5 (MH+).

Vidu 117

5-tert-butyl-3-[5-xyclopropyl-4-(pyridin-2-ylmetoxy)pyridin-2-yl]-1,2,4-oxadiazol

Hop chit néu & d& muc duoc tdng hop twong tu nhu hgp chit néu ¢ Vi du 48e, str dung
5-tert-butyl-3-(4-clo-5-xyclopropylpyridin-2-yl)-1,2,4-oxadiazol va 2-
(hydroxymetyl)pyridin (CAS 586-98-1) lam nguyén li€u ban dAu, gia nhiét trong 30
phut & nhiét d 120°C béng vi song va tinh ché bing HPLC diéu ché ma khong c6 bat
ky x1r Iy nao thém nita. MS (ESI, m/z): 351,6 (MH+).

Vidull8

5-tert-butyl-3-[5-xyclopropyl-4-[(5-flopyridin-2-yl)metoxy]pyridin-2-yl]-1,2,4-

oxadiazol
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Hop chit néu & dé muc duoc téng hop tuong tu nhu hop chit néu & Vi du 48e, st dung
5-tert-butyl-3-(4-clo-5-xyclopropylpyridin-2-yl)-1,2,4-oxadiazol va 5-flo-2-
hydroxylmetylpyridin (CAS 802325-29-7) lam nguyén li¢u ban dAu, gia nhiét trong 30
phtt ¢ nhiét d6 110°C trong diéu kién buc xa vi séng. Pha loang hdn hop bang etyl
axetat va chiét béng dung dich nudc NayCO;. Pha hitu co duoc thu gom va pha nude
duoc chiét lai bing etyl axetat. Két hop cic pha hitu co, lam kho trén Na,SO4 va lam
bay hoi dén kho. Nguyén lidu thd dugc tinh ché bing sic ky nhanh (SiO,, 5g, etyl
axetat/heptan). MS (ESI, m/z): 369,6 (MH+).

Vidul19

5-tert-butyl-3-[5-xyclopropyl-4-(pyridin-3-ylmetoxy)pyridin-2-yl]-1,2,4-oxadiazol

Hop chét néu & dé muc dugc tdng hop twong tu nhur hop chét néu & Vi du 48e, sir dung
5-tert-butyl-3-(4-clo-5-xyclopropylpyridin-2-yl)-1,2,4-oxadiazol va 3-
(hydroxymetyl)pyridin (CAS 100-55-0) lam nguyén li€u ban dAu, gia nhiét trong 30
phat ¢ nhiét d6 110°C trong diéu kién btic xa vi séng. Pha lodng hdn hop bing etyl
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axetat va chiét bang Na,CO; nudc. Pha hitu co dugc thu gom va pha nude duge chiét
lai bing etyl axetat. Két hop céc pha hitu co, lam khd trén Na,SO, va lam bay hoi dén
khé. Nguyén liéu thdé duoc tinh ché bang sic ky nhanh (SiO,, 5g, etyl axetat/heptan).
MS (ESI, m/z): 351,6 (MH+).

Vidu 120

2-tert-butyl-5-[5-xyclopropyl-4-[(2S)-1,1, 1 -triflopropan-2-yl]oxypyridin-2-yl]-1,3,4-

oxadiazol

F

X
.
N\J’%

Hop chit néu & d& muc duge tbng hop theo cach twong tu nhu hop chét ndu & Vi du
98, st dung nitril  5-xyclopropyl-4-((S)-2,2,2-triflo-1-metyl-etoxy)-pyridin-2-
cacbonitril twong ing dugc tao ra tir (S)-1,1,1-triflopropan-2-ol (CAS 3539-97-7) theo
vi du 7a-d. MS (ESI, m/z): 356,6 (MH+).

Vi du 121

3-tert-butyl-5-(5-xyclopropyl-4-(tetrahydro-2H-pyran-4-yloxy)pyridin-2-yl)-1,2,4-

oxadiazol

[
(o)
l X
_ N
N =
K
O\N

Hop chit néu & @& muc duogc tdng hop tuong tw nhu hop chét néu & Vi du 51c, sir dung

axit S-xyclopropyl-4-(tetrahydro-2H-pyran-4-yloxy)picolinic tir vi du 98b. MS (ESI,
m/z): 344,5 (MH+).

Vidu 122
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3-tert-butyl-5-[ 5-xyclopropyl-4-[[(2S)-1-metylpyrolidin-2-ylJmetoxy]pyridin-2-yl]-

1,2,4-oxadiazol

a) tert-butyl (2S)-2-[[2-(3-tert-butyl-1,2,4-0xadiazol-5-yl)-5-xyclopropylpyridin-4-
yl]Joxymetyl]pyrolidin-1-carboxylat

YTy

/)

O—y

Hop chét néu & dé muc duoc téng hop twong tw nhu hop chét néu & Vi du 51d st dung
Boc-L-prolinol (CAS 69610-40-8). MS (ESI, m/z): 443,7 (MH+).

b)  3-tert-butyl-5-[5-xyclopropyl-4-[[(2S)-pyrolidin-2-yl]metoxy]pyridin-2-yl]-1,2,4-

N. S
o]
A\Ei/
— N
N e
D

Hoa tan tert-butyl (2S)-2-[[2-(3-tert-butyl-1,2,4-oxadiazol-5-yl)-5-xyclopropylpyridin-

oxadiazol

4-ylloxymetyl]pyrolidin-1-carboxylat (364mg, 823umol, dwong luong: 1,00) trong
dung dich 4M chta axit clohydric trong 1,4-dioxan (19,5mL, 78,1mmol, duong luong:
95) va sau d6 khudy & nhiét do trong phong trong 1,5 gio va theo dai bang LC-MS.
Lam bay hoi dung méi va hdn hop phan ung duoc pha lodng bang etyl axetat va rua
bing NaHCO; va pha hitu co dugc thu gom, lam khé trén Na,SO4 va lam bay hoi.
Nguyén lidu thé duoc tinh ché bang sdc ky nhanh (SiO,, 20g, etyl axetat/heptan) dé tao
ra 104mg hop chit néu ¢ d& muc dudi dang bdt mau vang nhat (hiéu sudt 37%). MS
(ESI, m/z): 343,6 (MH+).
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c) 3-tert-butyl-5-[5-xyclopropyl-4-[[(2S)-1-metylpyrolidin-2-yl|metoxy]pyridin-2-yl]-

(e}
Aii'/
7 N
N =
s
N

O—

1,2,4-oxadiazol

B4 sung natri triaxetoxyborohydrua (300mg, 1,42mmol, duong lugng: 5,1) vao dung
dich chua 3-tert-butyl-5-[S—Xyclopropy1¥4-[[(2S)-pyrolidin—Z-yl]metoxy]pyridin-2-yl]-
1,2,4-oxadiazol (95mg, 277umol, duong luong: 1,00) va formaldehyt (295mg, 360uL,
3,63mmol, dwong luong: 13,1) trong diclometan (1,8mL). Hon hop phan tng dugce
khudy trong 3 gi& & nhiét do trong phong, va theo ddi bing LC-MS. Pha loing hon hop
bing diclometan va rira bang NaOH IN. Pha hitu co dugc lam kho trén Na,SO, va lam
bay hoi. Nguyén li¢u thé duoc tinh ché béng sic ky nhanh (SiO,, 10g, etyl
axetat/heptan) dé tao ra 54mg hop chit néu & d& muc dudi dang dau mau vang nhat
(hidu suét 54%). MS (ESI, m/z): 357,6 (MH+).

Vidu 123
3-tert-butyl-5-(5-xyclopropyl-4-(2,2-difloetoxy)pyridin-2-yl)-1,2,4-oxadiazol
a) axit 5-xyclopropyl-4-(2,2-difloetoxy)picolinic

Hoa tan 5-xyclopropyl-4-(2,2-difloetoxy)picolinonitril (350mg, 1,56mmol, duong
lwong: 1,00, dugc md ta trén day nhu Vi du 115a, trong HCI nu6e 25% (16,8g, 15mL,
115mmol, duong lugng: 73,8). Phan timg dugc gia nhiét ¢ nhiét do 110°C trong 1 gio
va sau d6 1am ngudi xubng rt. Trung hoa HCI bang céch st dung sol khi nuéc NaOH
6M. Sau d6 diéu chinh d6 pH dén khoang tir 1 dén 2 bang HCI 2M. Sau d6 loc phin
két tia duoc tao ra. Mudi con lai duoc két taa bfmg etanol va duoc loc dé tao ra hop

chét néu & dé muc dudi dang chit rdn mau vang nhat. MS (ESI, m/z): 244,3 (MH+).

b) 3-tert-butyl-5-(5-xyclopropyl-4-(2,2-difloetoxy)pyridin-2-yl)-1,2,4-oxadiazol
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Hop chét néu & dé muc duoc tong hop tuong tu nhu hop chét néu & Vi du 51c, stir dung
axit 5-xyclopropyl-4-(2,2-difloetoxy)picolinic. MS (ESI, m/z): 324,6 (MH+).

Vidu 124
Thir nghi€ém dugc ly

Cac thit nghiém du6i day duoc thuc hién dé xac dinh hoat tinh cta cic hop chit c6

cong thtrc I:
Thir nghiém gén két phdi tir phong xa

Viéc xac dinh ai luc cia cac hop chét theo séng ché dbi véi cac thu thé canabinoit
CB1 duoc thuc hién béng cach st dung luong dugc khuyén nghi cta ché phérn mang
(PerkinElmer) tir cac t& bao phoi than ngudi (HEK) biéu hién céc thu thé CNR1 hodc
CNR2 & ngudi két hop 1an luot véi 1,5 hodc 2,6 nM [3H]-CP-55,940 (Perkin Elmer)
lam phéi tir phong xa. Viéce gén két dugc thuc hién trong chit dém gén két (Tris 50
mM, MgCl, 5 mM, EDTA 2,5 mM, va BSA 0,5% khéng c6 axit béo (khéi luong/thé
tich), d6 pH=7,4 dbi véi thu thé CB1 va Tris 50 mM, MgCl, 5 mM, EGTA 2,5 mM, va
BSA 0,1% khong chtra axit béo (khdi lugng/thé tich), d6 pH=7,4 dbi véi thu thé CB2)
véi tdng thé tich 1a 0,2 ml trong 1 gid & 30°C két hop lac. Dimg phan tng nay bang
cach loc nhanh qua céc dia vi loc pht polyetylenimin 0,5% (dia loc UniFilter GF/B;
Packard). Hoat tinh phong xa lién két dugc x4c dinh bang Ki bang céach str dung phép
phéan tich hdi quy phi tuyén tinh (Activity Base, ID Business Solution, Limited), véi
gia tri Kd cho [3H]CP55,940 x4c dinh dugc tlr cac thir nghiém bao hoa. Cac hop chét
cé cong thirc (I) co i luc cao dbi véi thu thé CB2 ¢6 4i luc dudi 10 uM, cu thé hon 1a

tir 1nM dén 3 uM va cu thé nhét 14 tir InM dén 100 nM.

Thir nghiém cAMP
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Céac t& bao CHO biu hién cac thu thé CBI1 hodc CB2 & nguodi dugc gieo mam
trong khoang thoi gian tir 17 dén 24 gid trude khi thir nghiém voi 50000 té bao trong
mdi 16 trong dia c6 96 16 mau den, c6 day phing trong subt (Corning Costar #3904)
trong DMEM (Invitrogen No. 31331), 1x chét bd sung HT, véi huyét thanh bao thai bé
10% va & & didu kién CO, 5% va nhiét d6 37°C trong td G 4m. Thay méi trudng sinh
trudng bang dung dich dém bicarbonat Krebs Ringer c6 IBMX 1 mM va U & nhiét do
30°C trong 30 phut. Bd sung cac hop chét vao dé thé tich thir nghiém cudi cing 1a 100
ul va 0 trong 30 phit ¢ nhiét d6 30°C. Str dung b0 kit phat hién cAMP-Nano-TRF, dé
dimng thr nghiém (Roche Diagnostics) béng céch bd sung 50 ul chét phan tmg phéan
giai (Tris, NaCl, Triton 1,5% X100, NP40 2,5%, NaN; 10%) va 50 pl dung dich phat
hién (20 pM mADb Alexa700-cAMP 1:1, va 48 uM Ruteni-2-AHA-cAMP) va dugc lic
trong 2 gio ¢ nhiét d§ trong phong. Viéc truyén nang lugng duge phan giai theo thoi
gian bang bd doc TRF (Evotec Technologies GmbH), dugc trang bi laze ND:YAG lam
ngudn kich thich. Pia nay duge do hai 14n bang bude séng kich thich & 355 nm va phat
xa v6i do tr& 1a 100 ns va cong 1a 100 ns, téng thoi gian tiép xtic 1an luot 10 gidy & 730
(d6 rong dai 30 nm) hodc 645 nm (d6 rong dai 75 nm). Tin hi¢u FRET duoc tinh nhu
sau: FRET = T730-Alexa730-P (T645-B645) véi P = Ru730-B730/Ru645-B6435, trong
d6 T730 14 16 thir nghiém dugc do ¢ 730 nm, T645 la 16 thir nghiém duge do & 645 nm,
B730 va B645 1a ddi chung sir dung dém lan lugt duge do & bude song & 730 nm va
645 nm. Ham luong cAMP dugc xé4c dinh tir ham cla duong cong ti€u chuén kéo dai

tir 10 uM dén 0,13 nM cAMP.

Gia tri ECsy duogc xac dinh bing cach sit dung phan tich Activity Base (ID
Business Solution, Limited). Gia tri ECsy dugc xac dinh cho nhiéu chit chu van
Canabinoit tinh dugc tir budc thir nghiém nay 1a pht hgp voi cac gia tri da dugce cong

b trong tai liéu khoa hoc chuyén nganh.

Céc hop chat theo sang ché 1a chit chu van CB2 c¢6 ECso nho hon 0,5 uM va c6
dd chon loc cao hon so vai CB1 trong thir nghiém tuwong Ung it nhéit 12 10 1in. Hop
cht cu thé theo sang ché 13 chét chil van thu thé CB2 c6 ECso nho hon 0,05 uM va c6

dd chon loc cao hon so véi CB1 trong thir nghiém twong tng it nhét 1a 500 lan.

Vi duy, cac hop chat dudi day co gid tri ECsp khi thir nghiém & nguoi trong thir
nghiém cAMP chtc nang nhu dugc néu 6 trén (theo uM):
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Vidu

10

11

12

13

14

15

16

17

18

CB2 ¢
nguoi

EC50
0,0257
0,0231
0,0012
0,0021
0,0691
0,001
0,0111
0,0213
0,0158
0,0008
0,0006
0,0466
0,0319
0,0037
0,0198
0,3426
0,0205

0,1104
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CBl ¢

nguoi

EC50

>10

>10

>10

>10

>10

0,0092

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10
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Vidu

63

64

65

66

67

69

70

71

72

73

74

75

76

77

78

79

80

CB2 ¢
nguoi

EC50
0,0043
0,0875
0,0017
0,009
0,4343
0,0726
0,009
0,0057
0,2795
0,0454
0,0572
0,0047
0,2877
0,0193
0,0021
0,0422
0,009

0,0475

CBl ¢
nguoi

EC50
>10
>10
0,17031
>10
>10
>10
>10
>10
>10
>10
>10
>10
>10
>10
>10
>10
>10

>10



19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

0,0137

0,0037

0,07

0,0042

0,0352

0,0043

0,135

0,0308

0,0035

0,016

0,7967

0,0026

0,0194

0,0086

0,0069

0,0147

0,0328

0,0209

0,2359

0,1283

0,4344

>10

>10

>10
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3,67542

>10

0,58087

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10
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81

82

83

84

85

86

87

38

89

90

91

92

93

94

95

96

97

98

99

100

101

0,0211

0,0379

0,0301

0,0501

0,0356

0,0482

0,1127

0,0529

0,0162

0,0118

0,6412

0,0751

0,0119

0,0602

0,0261

0,0759

0,019

0,042

0,3174

0,5179

0,1423

>10

>10

>10

>10

1,33751

1,40191

>10

>10

>10

>10

>10

0,76771

0,23504

>10

>10

1,01189

>10

>10

>10

>10

>10



40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

0,0022

0,0539

0,0023

0,0409

0,0159

0,0778

0,1798

0,1659

0,019

0,0515

0,0458

0,0618

0,0131

0,0014

0,0331

0,0077

0,0447

0,0134

0,0156

0,0481

0,4476

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10
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0,05506

>10

>10

>10

>10

>10

>10

>10
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102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

0,0718

0,0289

0,0698

0,0291

0,1279

0,0958

0,0698

0,162

0,103

0,0576

0,0048

0,0225

0,0037

0,002

0,0155

0,0539

0,035

0,047

0,063

0,001

0,146

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

0,07317

>10

0,45539

>10

>10

>10

>10

>10

>10

>10

>10
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61 0,0062 >10 123 0,002  >10
62 0,0178 >10
Vidu A

Vién nén dugc bao mang chira cac thanh phan sau cé thé dugc bao ché theo

phuong phap thong thuodng:

Céc thanh phan Cho mdi vién nén

Nhaén:

Hop chét c¢6 cong thirc (I) .110,0 mg 200,0 mg
Xenluloza vi tinh thé 23,5 mg 43,5 mg
Lactoza ngdm nudc 60,0 mg 70,0 mg
Povidone K30 12,5 mg 15,0 mg
Natri tinh bot glycolat 12,5 mg 17,0 mg
Magie stearat 1,5 mg 4,5 mg
(Trong luong nhan) 120,0 mg 350,0 mg
Mang bao:

Hydroxypropyl metyl 3,5 mg 7,0 mg
xenluloza A

Polyetylen glycol 6000 0,8 mg 1,6 mg
Bot talc 1,3 mg 2,6 mg
Sét oxit (mau vang) 0,8 mg 1,6 mg
Titan dioxit 0,8 mg 1,6 mg
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Thanh phan hoat tinh dwgc sang qua rdy va dugc tron véi xenluloza vi tinh thé va
hdn hop nay dugc tao hat véi dung dich chita polyvinylpyrolidon trong nude. Hat nay
sau d6 duoc trdn vaGi natri tinh bdt glycolat va magie stearat va dugc ép dé tao ra cac
nhan 1an luot c6 khdi luong 120 hodc 350 mg. Cac nhan nay duoc phu dung

dich/huyén phi chira nuée chira thanh phén bao mang néu trén.
ViduB

Céc vién nang chira cic thanh phan sau c6 thé duoc bao ché theo phuong phap

thong thudng:
Cac thanh phan Cho mdi vién nang
Hop chét c¢6 cong thic (I) 25,0 mg
Lactoza 150,0 mg
Tinh bdt ngd 20,0 mg
Bot talc 5,0 mg

Céc thanh phan nay duoc sang qua ray va dugc tron va dugc nap vao céc vién

nang co kich c& 2.
ViduC

Cac dung dich ding d& tiém c6 thé c6 thanh phén sau:

Hop chat c6 cong thire (I) 3,0 mg

Polyetylen glycol 400 | 150,0 mg

Axit axetic B4 sung vira da d&én d6 pH=5,0
Nudc cho cac dung dich tiém Diéu chinh dén 1,0 ml

Thanh phin hoat tinh dugc hoa tan trong hdn hop cua polyetylen glycol 400 va

nuée dé tiém (phan). Do pH duoc didu chinh dén 5,0 bing cach bd sung axit axetic.
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Thé tich duoc diéu chinh dén 1,0 ml bang cach bd sung lwong nude du. Dung dich nay

dugc loc, dugce nap vao cac 1o nho sir dung vo bao thich hop va dugc vo trung.
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YEU CAUBAO HQ
1. Hop chét c¢6 cong thirc (1)
R3

2

R X
4

1 bz R

R ONT AT

trong d6

Ala Al, A2, A3, A4 AS, A6, A7 hoac A8

N N N 0]

7 N 4 5 6
T T U

A1 A2 A3 A4

H N O 0

N 7 7
«y W W
N H 0

A5 A6 A7 A8

R'1a hydro hodc halogen;

R* 1a halogen, xycloalkyl, haloazetidinyl, 6-oxa-1-aza-spiro[3.3]heptyl hodc
alkylsulfonyl;

R’ 1a-OR%, pyrolidinyl, halopyrolidinyl, hydroxypyrolidinyl, ~morpholinyl,
xycloalkylsulfonyl, alkoxyazetidinyl, 2-oxa-6-aza-spiro[3.3Jheptyl hodc 2-
oxa-7-azaspiro[3.4]heptyl;

R*lahydro, alkyl, hydroxyalkyl, alkoxyalkyl, haloalkyl, xycloalkyl,
hydroxyxycloalkyl, alkylxycloalkyl, aminocacbonylxycloalkyl, phenyl,

phenylalkyl, alkyloxetanyl, azetidinyl hodc aminooxetanyl;

R’ 12 hydro, alkyl hoic alkyloxadiazolyl;
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= 4 \ 5 \ r A , \ ’ < \
hodc R™ va R’, cing v&i nguyén tir cacbon ma chung duoc gin vao, tao ra

xycloalkyl;
R® 13 alkyl;
R 1a alkyl; va

R® 12 haloalkyl, alkoxyalkyl, xycloalkylalkyl, haloalkyl, halophenyl, oxetanyl,
oxetanylalkyl, alkyloxetanylalkyl, tetrahydrofuranyl, tetrahydrofuranylalkyl,
alkylsulfonylphenyl, alkylpyrolidinyl, alkylpyrolidinylalkyl, azetidinyl,
morpholinylalkyl, tetrahydropyranyl, pyrolidinylalkyl, piperidinyl,
piperidinylalkyl, alkylpiperidinylalkyl, alkylpiperidinyl, dialkylaminoalkyl,
pyridinylalkyl, halooxetanylalkyl, dialkyloxazolylalkyl, alkyloxazolylalkyl
halopyridinylalkyl hodc morpholinyl;

hodc mubi dugc dung ciia né.
2. Hop chét theo diém 1, trong d6 A 1a A1 hozic A2.
3. Hop chét theo diém 1 hodc 2, trong d6 R' 1a hydro hodc clo.
4. Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 3, trong d6 R' 13 hydro.
5. Hop chét theo diém bat ky trong sd cac diém tir 1 dén 4, trong d6 R* 14 xycloalkyl.
6. Hop chét theo diém bat ky trong s céc diém tir 1 dén 5, trong d6 R 1a xyclopropyl.
7.qup chit theo diém bét ky trong sb cac diém tir 1 dén 6, trong d6 R’ 1a -OR®.
8. Hop chét theo didm bét ky trong s6 céc diém tir 1 dén 7, trong d6 R* 14 alkyl.
9. Hop chit theo diém bt ky trong 5O céc. diém tir 1 dén 8, trong d6 R* 14 butyl.

10. Hop chét theo diém bét ky trong sb cac diém tir 1 dén 9, trong d6 R 1a hydro, etyl
hodc metyloxadiazolyl, hodc R* va R®, cung v&i nguyén tir cacbon ma ching dugc gin

vao, tao ra xyclohexyl.

11. Hop chét theo diém bAt ky trong sb cac didm tir 1 dén 10, trong d6 R® 1a metyl.
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12. Hop chét theo diém bét ky trong s cac diém tir 1 dén 11, trong d6 R’ 1a metyl hoic
isopropyl.

13. Hop chét theo diém bt ky trong sb cac diém tir 1 dén 12, trong d6 R® 14 haloalkyl,
alkoxyalkyl, halophenyl, alkyloxetanylalkyl, oxetanylalkyl, tetrahydrofuranyl,
tetrahydrofuranylalkyl, tetrahydropyranyl, halopyridinylalkyl hodc morpholinyl.

14. Hop chét theo diém bt ky trong sé cac diém tir 1 dén 13, trong d6 R® 12 triflometyl,
etoxyetyl, metoxybutyl, flophenyl, oxetanylmetyl, metyloxetanylmetyl,
tetrahydrofuranyl, tetrahydrofuranylmetyl, tetrahydropyranyl, difloetyl,
flopyridinylmetyl hodc morpholinyl.

15. Hop chét theo diém bét ky trong s cac diém tir 1 dén 14 dugc chon tir:

5- [5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl] -3-metyl-1,2,4-oxadiazol;
5-[S-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-3-phenyl-1,2,4-oxadiazol;
3-xyclopropyl-5-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-1,2,4-oxadiazol;
3-xyclopentyl-5-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-1,2,4-oxadiazol;
3-benzyl-5-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-1,2,4-oxadiazol;
3-tert-butyl-5-[ 5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-1,2,4-oxadiazol;
3-xyclopropyl-5-[5-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin-2-yl]-1,2,4-oxadiazol;
5-[5-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin-2-yl]-3-(triflometyl)-1,2,4-oxadiazol;
5-xyclopropyl-3-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-1,2,4-oxadiazol;
5-tert-butyl-3-[5 -Xyclopropyl-4-(xycloprof)ylmetoxy)pyridin-2-yl] -1,2,4-oxadiazol;
2-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-4,4-dietyl-5H-1,3-oxazol;

3-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-5-(metoxymetyl)-1,2,4-

oxadiazol,

3-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-5-etyl-1,2,4-oxadiazol;
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3-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-5-propan-2-yl-1,2,4-oxadiazol;

3-xyclopropyl-5-[5-(3,3-difloazetidin-1-yl)-4-(2,2,2-trifloetoxy)pyridin-2-yl]-1,2,4-

oxadiazol;
5-[5-(3,3-difloazetidin-1-yl)-4-(2,2,2-trifloetoxy)pyridin-2-yl]-3-metyl-1,2,4-oxadiazol;

3-tert-butyl-5-[5-(3,3-difloazetidin-1-y1)-4-(2,2,2-trifloetoxy)pyridin-2-yl]-1,2,4-

oxadiazol;
[3-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-1,2,4-oxadiazol-5-yl]metanol;
3-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-5-(triflometyl)-1,2,4-oxadiazol;

(4S)-4-tert-butyl-2-[ 5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-4,5-dihydro-

1,3-oxazol;
2-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-4-etyl-4,5-dihydro-1,3-oxazol;
2-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-3-oxa-1-azaspiro[4.5]dec-1-en;

1-[3-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-1 ,2,4-oxadiazol-5-
yl]xyclopropan-1-ol;

3-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-5-(1 -metylxyclopropyl)-1,2,4-

oxadiazol;

1-[3-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-1 ,2,4-oxadiazol-5-

yl]xyclopropan-1-carboxamit;

2-[3-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-1 ,2,4-oxadiazol-5-yl]propan-
2-ol;

2-[5-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin-2-yl]-4,4-dietyl-5H-1,3 -0xazol;

3-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl}-5-(3 -metyloxetan-3-yl)-1,2,4-

oxadiazol;
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5-(azetidin-3-yl)-3-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-1,2,4-

oxadiazol;

2-[5-(3,3-difloazetidin-1-yl)-4-(2,2,2-trifloetoxy)pyridin-2-yl]-4,4-dietyl-5SH-1,3-

oxazol;
2-[5-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin-2-yl]-3-oxa-1-azaspiro[4.5]dec-1-en;

5-tert-butyl-3-[4-(xyclopropylmetoxy)-5-(3,3-difloazetidin-1-yl)pyridin-2-yl]-1,2,4-

oxadiazol;
5-tert-butyl-3-[5-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin-2-yl]-1,2,4-oxadiazol;

3-[5-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin-2-yl]-5-(1-metylxyclopropyl)-1,2,4-

oxadiazol;

1-[6-(5-tert-butyl-1,2,4-oxadiazol-3 -yl)-4;(xyclopropylmetoxy)pyridin-3 -yl]-6-oxa-1-
azaspiro[3.3]heptan;

3-[5-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin-2-yl]-5-propan-2-yl-1,2,4-oxadiazol;

1-[3-[5-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin-2-yl]-1,2,4-oxadiazol-5-
yl]xyclopropan-1-ol;

3-[5-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin-2-yl]-5-(3-metyloxetan-3-y1)-1,2,4-

oxadiazol,;

3-[5-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin-2-yl]-1,2,4-oxadiazol;
3-tert-butyl-5-[5-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin-2-yl]-1 2, 4-oxadiazol;
2-[5-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin-2-yl]-5,5-dimetyl-4H-1,3-oxazol;
5-[5-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin-2-yl]-3-propan-2-yl-1,2,4-oxadiazol;
5-tert-butyl-3-[4-(xyclopropylmetoxy)-5-metylsulfonylpyridin-2-yl]-1 ,2,4-oxadiazol;

5-tert-butyl-3-[5-(3,3-difloazetidin-1-y1)-4-(2,2,2-trifloetoxy)pyridin-2-yl]-1,2,4-

oxadiazol;
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3-[5-(3,3-difloazetidin-1-yl)-4-(2,2,2-trifloetoxy)pyridin-2-yl]-5-propan-2-yl-1,2,4-

oxadiazol;

1-[3-[5-(3,3-difloazetidin-1-y1)-4-(2,2,2-trifloetoxy)pyridin-2-yl]-1,2,4-oxadiazol-5-
yl]xyclopropan-1-ol;

3-[5-(3,3-difloazetidin-1-yl)-4-(2,2,2-trifloetoxy)pyridin-2-yl]-5-(3-metyloxetan-3-yl)-

1,2,4-oxadiazol;

5-tert-butyl-3-[5-xyclopropyl-4-[(2S)-1,1,1-triflopropan-2-ylJoxypyridin-2-yl]-1,2 4~

oxadiazol;

5-tert-butyl-3-[5-xyclopropyl-4-[(2R)-1,1,1-triflopropan-2-ylJoxypyridin-2-yl]-1,2,4-

oxadiazol;

3-[5-(3,3-difloazetidin-1-y1)-4-(2,2,2-trifloetoxy)pyridin-2-yl]-5-(1-metylxyclopropyl)-

1,2,4-oxadiazol;

3-tert-butyl-5-[5-xyclopropyl-4-[(2R)-1,1,1-triflopropan-2-ylJoxypyridin-2-yl]-1,2,4-

oxadiazol;

3-tert-butyl-5-[5-xyclopropyl-4-[(2S)-1,1,1-triflopropan-2-ylJoxypyridin-2-yl]-1,2,4-

oxadiazol;
5-tert-butyl-3-[5-xyclopropyl-4-(oxetan-3-yloxy)pyridin-2-yl]-1,2,4-oxadiazol;

5-tert-butyl-3-[5-xyclopropyl-4-[(3-metyloxetan-3-yl)metoxy]pyridin-2-yl]-1,2,4-

oxadiazol;

5-tert-butyl-3-[5-xyclopropyl-4-(oxolan-2-ylmetoxy)pyridin-2-yl]-1,2,4-oxadiazol;

5-tert-butyl-3-[5-xyclopropyl-4-[[(2S)-1-metylpyrolidin-2-ylJmetoxy]pyridin-2-yl]

1,2,4-oxadiazol;
5-tert-butyl-3-[ 5-xyclopropyl-4-(oxetan-2-ylmetoxy)pyridin-2-yl]-1,2,4-oxadiazol;

5-tert-butyl-3-[5-xyclopropyl-4-(1-metylpyrolidin-3-yl)oxypyridin-2-yl]-1,2,4-

oxadiazol
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3-[3-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-1,2,4-oxadiazol-5-yl]oxetan-

3-amin;

5-tert-butyl-3-[5-xyclopropyl-4-(4-flophenoxy)pyridin-2-yl]-1,2 ,4-oxadiazol;
5-tert-butyl-3-[ 5-xyclopropyl-4-(oxolan-3-yloxy)pyridin-2-yl]-1,2,4-oxadiazol;
5-tert-butyl-3-[ 5-xyclopropyl-4-(oxan-4-yloxy)pyridin-2-yl]-1,2,4-oxadiazol;

2-(5-tert-butyl-1H-imidazol-2-yl)-5-(3,3-difloazetidin-1-yl)-4-(2,2,2-
trifloetoxy)pyridin;

5-tert-butyl-2-[5-xyclopropyl-4-(xyclopropylmetoxy)pyridin-2-yl]-1,3-oxazol;

2-[5-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin-2-yl]-4-metyl-4-propan-2-yl-1H-

imidazol-5-on;
5-tert-butyl-3-[5-metylsulfonyl-4-(2,2,2-trifloetoxy)pyridin-2-yl]-1,2,4-oxadiazol;
2-[5-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin-2-yl]-4-etyl-4-metyl-1H-imidazol-5-on;

2-[5-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin-2-yl]-4-metyl-4-(2-metylpropyl)-1H-

imidazol-5-on;

2-[5-bromo-4-(2,2,2-trifloetoxy)pyridin-2-yl]-4-metyl-4-propan-2-yl-1H-imidazol-5-

on;

5-tert-butyl-3-[5-clo-4-(2,2,2-trifloetoxy)pyridin-2-yl]-1,2,4-oxadiazol;
3-[5-clo-4-(2,2,2-trifloetoxy)pyridin-2-yl]-5-xyclopropyl-1,2,4-oxadiazol;
5-xyclopropyl-3-[5-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin-2-yl]-1,2,4-oxadiazol;
1-[2-(5-tert-butyl-1 ,2,4-oxadiazol-3-yl)-Sfxyclopropylpyridin-4-yl]pyrolidin-3-01;

5-tert-butyl-3-[5-xyclopropyl-4-(3,3,4,4-tetraflopyrolidin-1-yl)pyridin-2-yl]-1,2,4-

oxadiazol,

5-tert-butyl-3-[ 5-xyclopropyl-4-(4-metylsulfonylphenoxy)pyridin-2-yl}-1,2,4-

oxadiazol;
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7-[2-(5-tert-butyl-1,2,4-oxadiazol-3-yl)-5-xyclopropylpyridin-4-yl]-2-oxa-7-

azaspiro[3.4]octan;
5-tert-butyl-3-[5-xyclopropyl-4-(3,3-diflopyrolidin-1-yl)pyridin-2-yl]-1,2,4-oxadiazol;
4-[2-(5-tert-butyl-1,2,4-oxadiazol-3-yl)-5-xyclopropylpyridin-4-yl]morpholin;
5-tert-butyl-3-(5-xyclopropyl-4-pyrolidin-1-ylpyridin-2-yl)-1,2,4-oxadiazol;
5-tert-butyl-3-(5-xyclopropyl-4-xyclopropylsulfonylpyridin-2-yl)-1,2,4-oxadiazol;
5-tert-butyl-3-[ 5-xyclopropyl-4-(3-metoxyazetidin-1-yl)pyridin-2-yl]-1,2,4-oxadiazol;

6-[2-(5-tert-butyl-1,2,4-oxadiazol-3-yl)-5-xyclopropylpyridin-4-yl]-2-oxa-6-
azaspiro[3.3 Jheptan;

5-tert-butyl-3-[ 5-xyclopropyl-4-(2-etoxyetoxy)pyridin-2-yl]-1,2,4-oxadiazol;
5-tert-butyl-3-[ 5-xyclopropyl-4-(1-metoxybutan-2-yloxy)pyridin-2-yl]-1,2,4-oxadiazol;

5-tert-butyl-3-[ 5-xyclopropyl-4-[2-[(2-metylpropan-2-yl)oxy]etoxy]pyridin-2-yl]-1,2,4-

oxadiazol;

5-tert-butyl-3-[ 5-xyclopropyl-4-[ 1-[(2-metylpropan-2-yl)oxy]propan-2-yloxy]pyridin-
2-yl]-1,2,4-oxadiazol;

5-tert-butyl-3-[ 5-xyclopropyl-4-(1-metoxypropan-2-yloxy)pyridin-2-yl]-1,2,4-

oxadiazol;
5-tert-butyl-3-[5-xyclopropyl-4-(oxan-3-yloxy)pyridin-2-yl]-1,2,4-oxadiazol;
5-tert-butyl-3-[ 5-xyclopropyl-4-(3-metoxybutoxy)pyridin-2-yl]-1,2,4-oxadiazol;
5-tert-butyl-3-[5-xyclopropyl-4-(oxetan-3-ylmetoxy)pyridin-2-yl]-1,2,4-oxadiazol,

5-xyclopropyl-3-[5-xyclopropyl-4-[(2S)-1,1,1-triflopropan-2-ylJoxypyridin-2-yl]-1,2,4-

oxadiazol;

5-tert-butyl-3-[5-xyclopropyl-4-(1-etylpyrolidin-3-yl)oxypyridin-2-yl]-1,2,4-oxadiazol;
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5-tert-butyl-3-[5-xyclopropyl-4-(1-propan-2-ylpyrolidin-3-yl)oxypyridin-2-yl}-1,2,4-

oxadiazol;
5-tert-butyl-3-[5-xyclopropyl-4-(2-pyrolidin-1-yletoxy)pyridin-2-yl]-1,2 ,4-oxadiazol;
5-tert-butyl-3-[5-xyclopropyl-4-(2-piperidin-1-yletoxy)pyridin-2-yl]-1,2,4-oxadiazol;

5-tert-butyl-3-[5-xyclopropyl-4-(1-piperidin- 1-ylpropan-2-yloxy)pyridin-2-yl]-1,2,4-

oxadiazol;

5-tert-butyl-3-[5-xyclopropyl-4-[(1-metylpiperidin-2-yl)metoxy]pyridin-2-yl]-1,2,4-

oxadiazol;
2-tert-butyl-5-[ 5-xyclopropyl-4-(oxan-4-yloxy)pyridin-2-yl]-1,3,4-oxadiazol,

5-tert-butyl-3-[5-xyclopropyl-4-(1-metylpiperidin-3-yl)oxypyridin-2-yl]-1,2,4-

oxadiazol;
5-tert-butyl-3-[5-xyclopropyl-4-(1-etylpiperidin-3-yl)oxypyridin-2-yl]-1,2,4-oxadiazol;

2-[2-(5-tert-butyl-1,2,4-oxadiazol-3-yl)-5-xyclopropylpyridin-4-yl]oxy-N,N-

dietylpropan-1-amin;

3-[[2-(5-tert-butyl-1,2,4-oxadiazol-3-yl)-5-xyclopropylpyridin-4-
ylJoxymetyl|morpholin;

4-[2-[2-(5-tert-butyl-1,2,4-oxadiazol-3-yl)-5-xyclopropylpyridin-4-
yl]oxyetylJmorpholin;

5-tert-butyl-3-(5-xyclopropyl-4-piperidin-3-yloxypyridin-2-yl)-1,2,4-oxadiazol;

5-tert-butyl-3-[5-xyclopropyl-4-[ (3-flooxetan-3-yl)metoxy]pyridin-2-yl]-1,2,4-

oxadiazol;

5-tert-butyl-3-[5-xyclopropyl-4-[(2,5-dimetyl-1,3-oxazol-4-yl)metoxy]pyridin-2-yl]-

1,2,4-oxadiazol;

5-tert-butyl-3-[5-xyclopropyl-4-[(5-metyl-1,2-0xazol-3-yl)metoxy]pyridin-2-yl]-1,2,4-

oxadiazol;
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5-tert-butyl-3-[5-xyclopropyl-4-(3-metylsulfonylphenoxy)pyridin-2-yl]-1,2,4-

oxadiazol,

3-[2-[5-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin-2-yl]-4-metyl-5H-1,3-oxazol-4-yl]-5-

metyl-1,2,4-oxadiazol;
2-tert-butyl-5-[5-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin-2-yl]-1,3,4-oxadiazol;
5-tert-butyl-3-[6-clo-5-xyclopropyl-4-(oxan-4-yloxy)pyridin-2-yl]-1,2,4-oxadiazol;
5-tert-butyl-3-[5-xyclopropyl-4-(2,2-difloetoxy)pyridin-2-yl]-1,2,4-oxadiazol;
5-tert-butyl-3-[5-xyclopropyl-4-(2-floetoxy)pyridin-2-yl]-1,2,4-oxadiazol;
5-tert-butyl-3-[5-xyclopropyl-4-(pyridin-2-ylmetoxy)pyridin-2-yl]-1,2,4-oxadiazol;

5-tert-butyl-3-[5-xyclopropyl-4-[(5-flopyridin-2-yl)metoxy]pyridin-2-yl]-1,2,4-

oxadiazol;
5-tert-butyl-3-[5 -Xyclopropy1-4-(pyridin—3 -ylmetoxy)pyridin-2-yl]-1,2,4-oxadiazol;

2-tert-butyl-5-[5-xyclopropyl-4-[(2S)-1,1,1-triflopropan-2-ylJoxypyridin-2-yl]-1,3,4-

oxadiazol;

3-tert-butyl-5-(5-xyclopropyl-4-(tetrahydro-2H-pyran-4-yloxy)pyridin-2-yl)-1,2,4-

oxadiazol;

3-tert-butyl-5-[5-xyclopropyl-4-[[(2S)-1-metylpyrolidin-2-ylJmetoxy]pyridin-2-yl]-

1,2,4-oxadiazol; va
3-tert-butyl-5-(5-xyclopropyl-4-(2,2-difloetoxy)pyridin-2-yl)-1,2,4-oxadiazol.
16. Hop chét theo diém bt ky trong sb cac diém tir 1 dén 15 duge chon tir
5-tert-butyl-3-[5-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin-2-yl]-1,2,4-oxadiazol;
3-tert-butyl-5-[5-xyclopropyl-4-(2,2,2-trifloetoxy)pyridin-2-yl]-1,2,4-oxadiazol;

5-tert-butyl-3-[5-xyclopropyl-4-[(3-metyloxetan-3-yl)metoxy]pyridin-2-yl]-1,2,4-

oxadiazol,
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5-tert-butyl-3-[5-xyclopropyl-4-(oxolan-2-ylmetoxy)pyridin-2-yl]-1,2,4-oxadiazol,
5-tert-butyl-3-[5-xyclopropyl-4-(4-flophenoxy)pyridin-2-yl]-1,2,4-oxadiazol,
5-tert-butyl-3-[5-xyclopropyl-4-(oxolan-3-yloxy)pyridin-2-yl]-1,2,4-oxadiazol;
5-tert-butyl-3-[5-xyclopropyl-4-(oxan-4-yloxy)pyridin-2-yl]-1,2,4-oxadiazol;
5-tert-butyl-3-[5-xyclopropyl-4-(2-etoxyetoxy)pyridin-2-yl]-1,2,4-oxadiazol;
5-tert-butyl-3-[5-xyclopropyl-4-(3-metoxybutoxy)pyridin-2-yl]-1,2,4-oxadiazol,
S-tert-butyl-3-[5 -xyclopropyl-4-(oxetan;3 -ylmetoxy)pyridin-2-yl]-1,2,4-oxadiazol;

5-tert-butyl-3-[5-xyclopropyl-4-[(5-flopyridin-2-yl)metoxy]pyridin-2-yl]-1,2,4-

oxadiazol;

3-tert-butyl-5-(5-xyclopropyl-4-(tetrahydro-2H-pyran-4-yloxy)pyridin-2-yl)-1,2,4-

oxadiazol; va

3-tert-butyl-5-(5 -xyclopropyl-4-(2,2-diﬂoétoxy)pyridin-2-yl)- 1,2,4-oxadiazol.

17. Hop chét dugc chon tir:
5-tert-butyl-3-[5-xyclopropyl-4-[(4-flophenyl)metoxy]pyridin-2-yl]-1,2,4-oxadiazol;
5-tert-butyl-3-[5-(3-flooxetan-3-yl)-4-(oxan-4-yloxy)pyridin-2-yl]-1,2,4-oxadiazol;
5-tert-butyl-3-[5-(3-flooxetan-3-yl)-4-(4-flophenoxy)pyridin-2-yl]-1,2,4-oxadiazol; va
5-tert-butyl-3-(6-clo-5-xyclopropyl-4-(4-flobenzyloxy)pyridin-2-yl)-1,2,4-oxadiazol.

18. Quy trinh didu ché hop chit c6 cong thire (1) theo diém bét ky trong s6 cac diém tir

1 dén 17, quy trinh nay bao gdm mdt trong cac budc sau:

(a) gia nhiét hop chét c6 cong thie (A):

151
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R3
2
R AN

| H
mNY

R4
|
OHO/N
(A);

(b) gia nhiét hop chét ¢ cong thirc (B):

R3
2
R N
— H R4
N
Bt
AN
(B)

(c) phan tng cua hop chét c6 cong thuc (C):

>

Br N

NT AZ/R
©)

vOi su c6 mit cia haloazetidin hodc 6-oxa-1-aza-spiro[3.3]heptan, bazo va chét xuc tac

paladi;

(d) phan Umg ctia hgp chét c6 cong thirc (D):

D)
v6i su ¢b mit ctia anhydrit triflometansulfonic va triphenylphosphin oxit;

(e) phan tng cuia hop chét c6 cong thire (E1) hodc (E2):
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R% R%
X X
l R* I R*
s e ~ v

véi su ¢6 mat cua HOR, haloazetidin, 6-oxa-1-aza-spiro[3.3]heptan hodc HSO,R va

bazo;

(f) gia nhiét hop chit c6 cong thic (F):

R
2
R X )
H R
N NjLRs
OHO
3]
v6i su ¢6 mit cia chit phan ing Burgess;
(¢) gia nhiét hop chit c6 cong thirc (G):
R3
2
R X
H
= N
N
o) R
HO™ “g#
R ©

vOi su ¢ mit cla axit metansulfonic;

(h) gia nhiét hop chét c6 cong thirc (H):
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(j) gia nhiét hop chét ¢ cong thirc (J):

R?
2
R AN
| H
g7 N
N
0 o7 g
X)
vai su ¢d mat cua hexacloetan, bazo va phosphin;
(1) phan tmg ctia hop chét c6 cong thie (L):
R
S | X
4
= R
N A2 (L)
v&i su ¢6 mat ctia chét oxy hoéa;
(m) gia nhiét hop chit c6 cong thire (M):
R?
2
R A N?<
— H ~ 2
N | N
@) /
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véi su ¢6 mét cia bazo;

(n) phan tng cta hop chit c6 cong thirc (N):

véi su c6 mét cda chat clo hoa va DMF; hodc

(o) phan tmg ctuia hop chét c¢6 cdng thirc (C) nhu duge xac dinh trén day véi sy c6 mat

cuia HSR va bazo, va sau do 1a chat oxy hoa;

trong do A, Al va A2 vaR' dén R* 1a nhu duoc x4c dinh trong diém bét ky trong s6
cac diém tir 1 dén 14 va trong d6 R 14 alkyl.

19. Dugc phim chira hop chét theo diém bét ky trong s6 cac didm tir 1 dén 17 va chat

mang khong c6 tic dung diéu tri bénh.
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