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Linh vue ky thuit dwge dé cap

Sang ché dé cap dén cac hop chit hitu co ¢6 tac dung ding dé didu tri va/hoic
phong nglra bénh & dong vat c6 v, va cu th8 cac hop chit nay 1a chat chi van

chiém wu thé cta thy thé Cannabinoit 2.
Tinh trang k¥ thuit cia sing ché

Céc thu thd cannabinoit 1a mot nhém thu thé mang € bao thudc siéu ho thy thé
bét cip protein G. Hién ¢ hai nhém phuy da biét, dugc goi 14 thu thé Cannabinoit 1
(CB1) v thy thé Cannabinoit 2 (CB2). Thu thé CB1 chu yéu duoc biéu hién trong
hé than kinh trung wong (tc 13 trong hanh nhin tiéu nfo, hai ma) va c6 mit véi
luogng it hon & ngoai bién. CB2, ma dugc ma héa bdi gen CNR2, dugc biéu hién
phén 16n & ngoai vi, trén cac t€ bao cta 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 théng da day rudt non (Wright, K. L. et al. BrJ
Pharmacol 2008, 153(2), 263-70). Thu thé CB2 ciing dugc phén bé rong khip trong
ndo, & d6 né duogc tim thay chit yéu trén t& bao vi than kinh dém va khong phai céc

noron (Cabral, G. A. et al. Br J Pharmacol 2008, 153(2): 240-51).

Su quan tim d6i v&i cac chit cht van thu thé CB2 vén tiép tuc gia ting trong
thap ky qua (hi¢n nay c6 tir 30 dén 40 don xin cip patent/ndm) do trén thyc t&, mot
vai hop chét truGc d6 d3 dugc chi ra 1a ¢6 tdc dung c6 1gi trén cac md hinh tién 1am
sang d6i v6i nhidu bénh & ngudi bao gdm chimg dau man tinh (Beltramo, M. Mini
Rev Med Chem 2009, 9(1), 11-25), chitng xo vita dong mach (Mach, F. et al. J
Neuroendocrinol 2008, 20 Suppl 1, 53-7), didu hoa khédi lugng xuong (Bab, L et al.
Br J Pharmacol 2008, 153(2), 182-8), viém than kinh (Cabral, G. A. et al. J Leukoc
Biol 2005, 78(6), 1192-7), ton thuong do thiéu mau cuc bd/tai tudi méau (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
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Rheumatology (Oxford) 2009, 48(9), 1050-6), bénh xo hoa gan (Julien, B. et al.
Gastroenterology 2005, 128(3), 742-55; Munoz-Luque, J. et al. J Pharmacol Exp
Ther 2008, 324(2), 475-83).

Tén thuong do thiéu mau cuc bd/tai tudi mau (I/R) 1a nguyén nhén chinh gy
phé hiy mo xudt hién & c4c tinh trang bénh ly nhu dot quy, bénh nhdi méu co tim,
béc cAu r& nhanh tim phdi va cac phiu thust mach khac, va cly ghép co quan, ciing
nhu 13 co ché chinh giy phd hlty co quan sinh tir, gy bién chimg sbc tudn hoan &
nhiéu cin bénh khéc nhau. Tét ca céc tinh trang bénh ly nay duoc dic trung bdi pha
v& hé théng cung cip mau binh thuong, din dén viéc cung cip oxy cho mo khong
da. Viéc cung cép lai oxy, vi du tai tudi mau la giai phap diéu tri cudi cing dé khai
phuc viéc cung cip oxy cho md binh thudng. Tuy nhién, méu thiéu oxy va céc
dudng chit din t6i céc tinh trang bénh trong d6 néu phuc hdi tudn hoan s& dan dén
gdy ton thuong cho mo. Tén thwong tai tuéi mau mot phan la do dap ung viém cua
céc md ton thuong. Céc té bio méu tring, dugc cung cAp cho ving nay khi méu
tuAn hoan tré lai, s& giai phéng chit mang yéu t§ viém nhu intolokin cfing nhu cac
gbc tur do @& dap tmg véi viéc mo bi tén thuong. Viéc khoi phuc dong chay clia mau
s& dua oxy trd lai cac té bao, gy t6n thuong cho protein té bao, ADN, va mang sinh

chét.

Hién tuong tién thich nghi trong chimg thiéu méu cyc b (RIPC) 14 co ché bao
vé ndi tai cla co thé chéng lai t6n thuong do chiing thiéu méau cuc bo va su tai tudi
méu giy ra. N6 md ta hién tuong ddng quan tdm trong d6 ching thiéu méau cuc bd
va t4i tudi méu thoang qua khong gy chét xay ra trong mot co quan hodc mot md,
tao ra tinh d& khang v6i cac thuong tén do tai tudi méu va thiéu méu cuc bo “gay
chét” trong co quan hodc md tir cach xa noi xay ra hi¢n tuong nay. Co ché thuc su
ma thong qua dé ching thiéu méu cuc bd va tai tudi mau thoang qua dién ra & co
quan ho#ic mé tao ra kha nang bao vé hién chua duoc biét dén mic du mot vai gia

thuyét da duoc dua ra.

Gia thuyét vé& thé dich cho ring cac chét noi sinh (nhu adenosin, bradykinin,
opioit, CGRP, endocannabinoit, Angiotensin I hodc mét s6 chat khac nhu yéu t thé
dich chua xac dinh dugc) dugc tao ra trong co quan hodc mo6 tir xa di vao dong mau

va hoat hoa thu thé tuong ng trong mé dich va do d6 khoi phuc cac qua trinh bao
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vé tim mach khéc nhau trong t€ bao ma thuong xuat hién cung v6i hién tuong tién

thich nghi trong chimg thiéu méu cyc bd.

Cac sb lidu gan day cho thdy cic endocannabinnoit va cac thu thé ctia chung,
cu thé CB2 13 c6 thé c6 lién quan dén hién tuong tién thich nghi nay va gép phén
ngan ngua ton thuong do tai tuéi méu giy ra bang cach diéu hoa giam dap tmg viém
(Pacher, P. et al. Br J Pharmacol 2008, 153(2), 252-62). Cu th8, cac nghién ctru gan
day sir dung chat chi van cong cu CB2 da chimg td hidu luc ciia chét chi van nay
trong viéc 1am giam thuong tdn 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 nam gin d4y, ngdy cang ¢ nhiéu tai lidu chi ra ring
CB2 ciing c6 thé dang quan tAm trong viéc thiét 14p tién man tinh va man tinh. Viéc
didu hoa ting dic hidu dbi véi CB1 va CB2 c6 lién quan trong md hinh dong vét
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) v6i biéu hién CB2 lién quan trong cc nguyén bao xo co, cdc té bao

nay chiu trach nhiém cho tién trinh xo héa.

Trén thuc té, viéc hoat hoa thyu thé CB2 béng chét chi vAn CB2 chon loc da
dugc chi ra 1a tao ra tac dung chéng x0 hoa & bénh xo0 cling toan than lan toa
(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 hoéa da th nghiém
(Akhmetshina, A. et al. Arthritis Rheum 2009, 60(4), 1129-36) va trong sinh ly
bénh & gan, bao gébm ching xo hoa 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; Lotersztajn, 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
thu thé trén CB1 thép hon.

Bin chit k§ thuit ciia sing ché
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Cu thé, muc dich ctia sang ché dé cap dén hop chét c6 cong thic (I):
R? R®
R1 : : :
@
trong do:

R! 1a xyclopropyl, alkyl hodc haloazetidinyl;

R2 14 xyclopropylmetoxy, alkoxy, haloalkoxy, halopyridinyl, alkylpyrazolyl
hodc halopyrolidinyl;

v6i diu kién 13 it nhdt mot trong s6 R! va R? 1a xyclopropyl hoic
xyclopropylmetoxy;

R? 14 -C(0)-NH-C(R*R%)-RS, -C(0)-R” hoic RS;

R4 va RS doc 1ap duge chon tir hydro, alkyl, xycloalkyl, xycloalkylalkyl,
alkylsulfonylalkyl va alkyloxetanyl;

hoic R4 va RS clng véi nguyén tir cacbon ma chung gin vao tao thanh

oxetanyl hodc dioxothietanyl;

RS 14 aminocarbonyl, 5-metyl-1,2,4-oxadiazol-3-yl, hydroxyalkyl, thiazolyl,
alkoxycarbonyl, carboxy, difloazetidinylcarbonyl, 5-amino-1,2,4-

oxadiazol-3-yl, alkylaminocarbonyl hodc aminocarbonylalkyl;

R7 1a (aminocarbonyl)(diflo)pyrolidinyl hodc aminocarbonyl)azaspiro[2,4]
heptyl; va

RS8 1a 3-alkyl-1,2,4-oxadiazol-5-yl hodc 5-alkyl-1,2,4-oxadiazol-3-yl;
hodc mudi duge dung hoic este ctia nod.

Hop chét c6 cong thic (I) 1a dic biét hitu ich trong viéc diéu tri hodc phong
ngira vi du chimg dau, chimg xo vita dong mach, thodi hoa diém vang do tudi tac,

bénh than do déi thdo dudng, bénh glécom, bénh tic tinh mach vong mac, bénh
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vdng mac & tré sinh non, hoi ching thidu méu cuc bd & mit, teo thé dia 1y, bénh tiéu
duodng, viém, bénh viém rudt, tdn thuong do thiéu méu cuc bo-tai tudi mau, suy gan
cép, bénh xo hoda gan, bénh xo hoa phéi, bénh xo héa thin, bénh xo hda toan than,
bénh thai bé manh ghép cép tinh, bénh than ghép man, bénh than dai thio dudng,
bénh thén tiéu cAu, bénh co tim, suy tim, ching thiéu méau cuc b co tim, bénh nhdi
mau co tim, xo hda toan than, tdn thuong do nhiét, bong, seo phi dai, u sui, sbt viem
loi, xo gan hodc u gan, didu hoa khéi luong xuong, thoai héa thin kinh, bénh xo
cung teo co mdt bén, dot quy, con thiéu mau cuc bd thoang qua hodc viém mang

mach nho.

Hop chét ¢6 cong thic (I) dic biét c6 tac dung dé diéu tri hodc phong ngira
bénh thin do dai thdo duong, bénh tic tinh mach vdng mac hodc viém mang mach

nho.
Mo ta chi tiét sdng ché

Trong ban md ta ndy, thuat ngit “alkyl”, ding mot minh hodc két hop véi
nhém khéc, dung dé chi nhém alkyl mach thing hogc mach nhénh ¢6 1 dén 8
nguyén tir cacbon, cu thé 1a nhém alkyl mach théng hodc mach nhénh c6 1 dén 6
nguyén tir cacbon va cu thé hon 13 nhém alkyl mach théng ho#c mach nhanh c6 1
dén 4 nguyén ti cacbon. Cac vi du v& cac nhém C1-Cs alkyl mach thing va mach
nhénh 1& metyl, etyl, propyl, isopropyl, butyl, isobutyl, tert.-butyl, cac pentyl ddng
phén, cac hexyl ddng phan, cac heptyl ddng phén va cac octyl ddng phan, cu thé 13
metyl, etyl, propyl, butyl va pentyl cu thé hon 1a metyl, etyl, propyl, isopropyl,
isobutyl, tert.-butyl va isopentyl. Cic vi du cu thé vé alkyl 1a metyl, etyl, propyl,
isopropyl, butyl va tert.-butyl.

Thuét ngit “xycloalkyl”, ding mot minh hoéc két hop v6i nhoém khac, ding aé
chi vong xycloalkyl c6 tir 3 dén 8 nguyén tir cacbon va cu thé 1 vong xycloalkyl c6
tr 3 dén 6 nguyén tir cacbon. Cac vi du vé xycloalkyl 13 xyclopropyl, xyclobutyl,
xyclopentyl va xyclohexyl, xycloheptyl va xyclooctyl. Mot vi du cu thé vé
“xycloalkyl” 1a xyclopropyl.

Thuét ngit “alkoxy”, démg mét minh hodic két hop voi nhom khéc, dung dé chi

nhém c6 cong thirc alkyl-O- trong d6 thuét ngir "alkyl" c6 nghia dwoc néu trude
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day, nhu metoxy, etoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy va

tert-butoxy. “Alkoxy” cu thé 1a metoxy, etoxXy va iSopropoxy.

Thuat ngit “oxy”, démg mot minh hodc két hop v6i nhém khéc, dung dé chi
nhom -O-.

Céc thuat ngit “halogen” hodc “halo”, dimg mét minh hodc két hop véi nhém
khac, dung dé chi flo, clo, brom hoic iot va cu thé 14 flo, clo ho#c brom, cu thé hon
1a flo v clo. Thuat ngit “halo”, két hop v6i nhém khic, ding dé chi sy thay thé cia
nhém néu trén béng it nhat mot halogen, cu thé 1a duoc thé béng mdt dén nim
halogen, cu thé 1a mot dén bdn halogen, tirc 14 mot, hai, ba hodc bdn halogen.

“Halogen” cu thé 1a flo trong R! dén R’

Thust ngit “haloalkoxy”, ding mét minh hodc két hop vo6i nhém khéc, dung
dé chi nhém alkoxy duoc thé béng it nhit mot halogen, cu thé 1a duoc thé béng mot
dén nam halogen, cu thé 13 mdt dén ba halogen, cu thé 13 mot dén ba flo.

“Haloalkoxy” cu thé 12 floetyloxy, difloetyloxy va trifloetyloxy.

Céc thuat ngit “hydroxyl” va “hydroxy”, dimg mdt minh hodc két hop véi
nhém khac, ding dé chi nhém -OH.

Thuét ngit “carbonyl”, dimg mdt minh hodc két hop voi nhém khac, dung aé
chi nhém -C(O)-.

Thuét ngit “amino”, dimg mot minh hodc két hop v6i nhém khac, ding dé chi
nhém amino bac mot (-NHz), nhém amino bac hai (-NH-), hodc nhém amino bac ba

(-N-).

Thuét ngit “sulfonyl”, démg mot minh hoc két hop véi nhém khéc, dung dé
chi nhém -SO»-.

Thuat ngft “cac mudi duoc dung” @& cap dén cac mubi gitt dugc hidu qua sinh
hoc va céc tinh chét cia céc bazo tu do hoic céc axit ty do, ma cé hiéu qua sinh hoc
va hi€u qué mong mubn khac. Cac mudi duoc tao ra véi cdc axit vé co nhu axit
clohydric, axit bromhydric, axit sulfuric, axit nitric, axit phosphoric, cu thé 13 axit

clohydric, va céc axit hitu co nhu axit axetic, axit propionic, axit glycolic, axit
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pyruvic, axit oxalic, axit maleic, axit malonic, axit suxinic, 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, cac
mudi nay c6 thé dwoc didu ché bing cach cong bazo v6 co hodc bazo hitu co véi
axit tu do. Cac mubi thu dugc tlr bazo vo co bao gbm, nhung khéng giéi han &, cac
mudi natri, kali, lithi, amoni, canxi, magie. Céc mudi thu duge tir cac bazo hitu co
bao g@)m, nhung khong gidi han & céc mudi clia cadc amin bac mot, bac hai va bic
ba, cac amin dugc thé bao gém cac amin dugc thé c6 trong tur nhién, cdc amin vong
va nhua trao dbi ion bazo, nhu nhya isopropylamin, trimetylamin, dietylamin,
trietylamin, tripropylamin, etanolamin, lysin, arginin, N-etylpiperidin, piperidin,
polyamin. Hop chét c6 cong thie (I) cling c6 thé c6 mit & dang ion ludng tinh. Céc
mubi duge dung duge uu tién dic biét cta cac hop chét ¢6 cong thirc (I) 1a cac mudi
clia axit clohydric, axit bromhydric, axit sulfuric, axit phosphoric va axit

metansulfonic.

"Céc este duge dung" nghia 13 hop chat c6 cong thic chung (I) c6 thé duoc
dAn xuAt & cic nhom chite dé tao ra cac din xuét ma c6 kha ning chuyén héa thanh
cac hop chit gbc in vivo. Céc vi du vé& céc hop chét nay bao gdm cac din xuéit este
c6 thé chép nhén vé mit sinh 1y va khong bén vé mit chuyén hoéa, nhu cac este
metoxymetyl, cac este metylthiometyl va cic este pivaloyloxymetyl. Ngoai ra, cdc
chit tuong duong c6 thé chip nhan vé mit sinh 1y bat ky ctia hop chit c6 cong thirc
chung (I), twong tu voi céc este khong bén vé& mat chuyén héa, ma c6 kha ning tao
ra c4c hop chét gbc c6 cong thie chung (I) in vivo, nim trong pham vi ctia sang ché

nay.

~ Néu mdt trong cac nguyén liéu ban dAu hodc cac hop chat c6 cong thire (1)
chtra mot hodc nhiéu nhém chirc ma khong én dinh hodc d& phan tmg trong cac diéu
kién phan mg ctia mot hodc nhiéu budc phan tmg, thi cdc nhém bao vé thich hop
(nhu dwoc mod ta vi du trong “Protective Groups in Organic Chemistry” béi T. W.
Greene and P. G. M. Wuts, 3" Ed., 1999, Wiley, New York) c6 thé dugc dua vao
truge bude quyét dinh dp dung cac phuong phéap da duoc biét 13 trong linh vuc. Céc
nhém bao vé nay c6 thé duoc loai bd & giai doan sau ciia qui trinh tdng hop bang

cach st dung cac phuong phép chuan duge md ta trong tai liéu. Céc vi du vé cac



35840

nhém bao vé 14 tert-butoxycarbonyl (Boc), 9-fluorenylmetyl carbamat (Fmoc), 2-
trimetylsilyletyl ~ carbamat  (Teoc),  carbobenzyloxy  (Cbz) va  p-
metoxybenzyloxycarbonyl (Moz).

Hop chét c6 cong thirc (1) c6 thé chira mdt vai tim khong ddi xtmg va c6 thé
¢6 mit & dang cta cac chit dong phan d6i anh tinh khiét quang hoc, cac hén hop
clia cac chét d(‘Sng phén ddi anh nhu, vi du, cac raxemat, cic hdn hop cua cic chét
ddng phan khong dbi quang, cac raxemat ddng phéan khéng ddi quang hoic cac hon

hop ctia c4c raxemat dong phan khong d6i quang.

Thuit nglt “nguyén tir cacbon khong d6i xtmg” nghia 1a nguyén t cacbon ¢
bdn phn tir thé khac nhau. Theo quy udc Cahn-Ingold-Prelog, nguyén tir cacbon

khong ddi xtmg c6 thé c6 cAu hinh “R” hoic “S”.
Nhu vay, sang ché cu thé dé cap dén:
Hop chét c6 cong thirc (I), trong d6 R! 14 xyclopropyl;

Hop chit c6 cong thic (I), trong d6 R? 1a xyclopropylmetoxy, alkoxy,
haloalkoxy hodc halopyrolidinyl;

Hop chit ¢6 cong thic (I), trong d6 R? 1a xyclopropylmetoxy, propyloxy,
floetoxy, trifloetoxy hodc diflopyrolidinyl;

Hop chét c6 cong thuc (I), trong d6 R* va R® doc 1ap duoc chon tr hydro,
alkyl, xycloalkyl va xycloalkylalkyl;

Hop chit c¢6 cong thic (I), trong d6 R* va R5 doc 1ap duge chon tir hydro,
metyl, butyl, xyclopropyl va xyclopropylmetyl;

Hop chét c6 cong thuc (I), trong d6 RS la aminocarbonyl, 5-metyl-1,2,4-
oxadiazol-3-yl, hydroxyalkyl hodc alkylaminocarbonyl;

Hop chit c¢6 cong thic (I), trong d6 R® 1a aminocarbonyl, 5-metyl-1,2,4-
oxadiazol-3-yl, hydroxymetyl hodc metylaminocarbonyl;

Hop chét c6 cong thirc (I), trong d6 R7 1a (aminocarbonyl)(diflo)pyrolidinyl;

va
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Hop chét ¢6 cong thirc (I), trong d6 R® 1a 3-tert.butyl-1,2,4-oxadiazol-5-yl, 5-
tert.butyl-1,2,4-oxadiazol-3-yl hodc 5-metyl-1,2,4-oxadiazol-3-yl.

Sang ché con d cap dén hop chét c6 cong thire (I) dugc chon tir:

(R)-N-(1-amino-4-metyl-1-oxopentan-2-yl)-3-(xyclopropylmetoxy)-4-

metylbenzamit;

3-(xyclopropylmetoxy)-4-metyl-N-[2-(5-metyl-1,2,4-oxadiazol-3-yl)propan-2-

yl]benzamit;

4-xyclopropyl-3-(xyclopropylmetoxy)-N-[2-(5-metyl-1,2,4-oxadiazol-3-yl)propan-

2-yl]benzamit;

N2-[4-xyclopropyl-3-(xyclopropylmetoxy)benzoyl]-L-leuxinamit;
4-xyclopropyl-3-(xyclopropylmetoxy)-N-(1-hydroxy-2 -metylpropan-2-yl)benzamit;
4-xyclopropyl-3-(xyclopropylmetoxy)-N- [2-(1,3-thiazol-2-yl)propan-2-yl]benzamit;
etyl 2-[4-xyclopropyl-3-(xyclopropylmetoxy)benzamido]-2-etylbutanoat;

Axit 2-[4-xyclopropyl-3-(xyclopropylmetoxy)benzamido]-2-etylbutanoic;

4-xyclopropyl-3-(xyclopropylmetoxy)-N-[3-(3,3-difloazetidin-1-carbonyl)pentan-3-

yl]benzamit;

3-(xyclopropylmetoxy)-4-(3,3-difloazetidin-1-y1)-N-[2-(5-metyl-1 ,2,4-oxadiazol-3-
yl)propan-2-yl]benzamit;

N-[2-(5-amino-1,2,4-oxadiazol-3-yl)propan-2-yl]-3 -(xyclopropylmetoxy)-4-(3,3-

difloazetidin-1-yl)benzamit;

N2-[3-(xyclopropylmetoxy)-4-(3,3-difloazetidin-1-yl)benzoyl]-N-metyl-L-

leuxinamit;

3-(xyclopropylmetoxy)-4-(3,3-difloazetidin-1-yl)-N-[(25)-1 -hydroxy-4-

metylpentan-2-yl]benzamit;
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3-tert-butyl-5-[4-xyclopropyl-3-(xyclopropylmetoxy)phenyl]-1,2,4-oxadiazol;

N-[3 -(2-amino-2-oxoetyl)oxetan-3-yl]-4-xyclopropyl-3-(xyclopropylmetoxy)

benzamit;

N-[3-(2-amino-2-oxoetyl)-1,1-dioxothietan-3-yl]-4-xyclopropyl-3-

(xyclopropylmetoxy)benzamit;
1-[4-xyclopropyl-3-(xyclopropylmetoxy)benzoyl]-4,4-diflo-L-prolinamit;
N-(3-carbamoylpentan-3-yl)-4-xyclopropyl-3-(xyclopropylmetoxy)benzamit;
N2-[4-xyclopropyl-3-(xyclopropylmetoxy)benzoyl]-N-metyl-L-leuxinamit;

4-xyclopropyl-3-(xyclopropylmetoxy)-N-[(2S)-1-(metansulfonyl)-2-(5 -metyl-1,2,4-
oxadiazol-3-yl)propan-2-yl]benzamit;

4-xyclopropyl-3-(xyclopropylmetoxy)-N-[(2R)-1-(metansulfonyl)-2-(5 -metyl-1,2,4-
oxadiazol-3-yl)propan-2-yl]benzamit;

5-[4-xyclopropyl-3-(xyclopropylmetoxy)benzoyl]-5-azaspiro[2,4]heptan-6-

carboxamit;
5-tert-butyl-3-[4-xyclopropyl-3-(2,2,2-trifloetoxy)phenyl]-1,2,4-oxadiazol;
5-tert-butyl-3-[4-xyclopropyl-3-(2,2-difloetoxy)phenyl]-1 ,2,4-oxadiazol;

4-xyclopropyl-N-[(2R)-1-xyclopropyl-2-(5-metyl-1,2,4-oxadiazol-3-yl)propan-2-
yl]-3-(2,2,2-trifloetoxy)benzamit;

4-xyclopropyl-N-[(2S)-1-xyclopropyl-2-(5-metyl-1 ,2,4-oxadiazol-3-yl)propan-2-yl]-
3-(2,2,2-trifloetoxy)benzamit;

N-[3-(2-amino-2-oxoetyl)-1,1-dioxo-thietan-3-yl]-4-xyclopropyl-3-(2,2,2-

trifloetoxy)benzamit;

4-xyclopropyl-N-[(2R)-1-(metansulfonyl)-2-(5-metyl-1,2,4-oxadiazol-3 -yl)propan-
2-y1]-3-(2,2,2-trifloetoxy)benzamit;
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4-xyclopropyl-N-[(2S)-1-(metansulfonyl)-2-(5-metyl-1,2,4-oxadiazol-3-yl)propan-
2-y1]-3-(2,2,2-trifloetoxy)benzamit;

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

4-xyclopropyl-N-[(2R)-1-xyclopropyl-2-(5-metyl-1,2,4-oxadiazol-3-yl)propan-2-
yl]-3-(2,2-difloetoxy)benzamit;

4-xyclopropyl-N-[(2S)-1-xyclopropyl-2-(5-metyl-1,2,4-oxadiazol-3-yl)propan-2-yl]-
3-(2,2-difloetoxy)benzamit;

4-xyclopropyl-N-[(2R)-1-xyclopropyl-2-(5-metyl-1,2,4-oxadiazol-3-yl)propan-2-
yl]-3-(2-floetoxy)benzamit;

4-xyclopropyl-N-[(2S)-1-xyclopropyl-2-(5-metyl-1,2,4-oxadiazol-3 -yl)propan-2-yl]-
3-(2-floetoxy)benzamit;

N-[(2S)-4-amino-2-xyclopropyl-4-oxobutan-2-yl]-4-xyclopropyl-3-(2,2,2-

trifloetoxy)benzamit;

N-[(2R)-4-amino-2-xyclopropyl-4-oxobutan-2-yl]-4-xyclopropyl-3-(2,2,2-

trifloetoxy)benzamit;

4-xyclopropyl-N-[(2S)-3,3-dimetyl-1-(metylamino)-1 -oxobutan-2-yl]-3-[(propan-2-
yl)oxy]benzamit;

4-xyclopropyl-N-[(28)- 1-xyclopropyl-2-(5-metyl-1,2,4-oxadiazol-3-yl)propan-2 -yl]-
3-[(propan-2-yl)oxy]benzamit;

4-xyclopropyl-N-[(2S)-3,3-dimetyl-1-(metylamino)-1 -oxobutan-2-yl]-3-(2-

floetoxy)benzamit;
1-[4-xyclopropyl-3-(2-floetoxy)benzoyl]-4,4-diflo-L-prolinamit;

4-xyclopropyl-N-[(2S)-3,3-dimetyl-1-(metylamino)-1-oxobutan-2 -yl]-3-(2,2,2-

trifloetoxy)benzamit;

1-[4-xyclopropyl-3-(2,2,2-trifloetoxy)benzoyl] -4,4-diflo-L-prolinamit;
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N-[(2S)-4-amino-2-xyclopropyl-4-oxobutan-2-yl]-4-xyclopropyl-3-[(propan-2-

yl)oxy]benzamit;

N-[(2R)-4-amino-2-xyclopropyl-4-oxobutan-2-yl]-4-xyclopropyl-3-[(propan-2-
yl)oxy]benzamit;

N-[(2R)-4-amino-2-xyclopropyl-4-oxobutan-2-yl]-4-xyclopropyl-3-(2-

floetoxy)benzamit;

3-tert-butyl-5- {4-xyclopropyl-3-[(propan-2-yl)oxy]phenyl}-1,2,4-oxadiazol;
3-tert-butyl-5-[4-xyclopropyl-3-(3,3-diflopyrolidin-1-yl)phenyl]-1,2,4-oxadiazol;
1-{4-xyclopropyl-3-[(propan-2-yl)oxy]benzoyl}-4,4-diflo-L-prolinamit;

4-xyclopropyl-N-[(2R)-1-xyclopropyl-2-(5-metyl-1,2,4-oxadiazol-3-yl)propan-2-
yl]-3-[(propan-2-yl)oxy]benzamit;

4-xyclopropyl-N-[(2R)-1-xyclopropyl-2-(5-metyl-1,2,4-oxadiazol-3-yl)propan-2-
yl]-3-(6-flopyridin-3-yl)benzamit;

N-[(2S)-4-amino-2-xyclopropyl-4-oxobutan-2-yl]-4-xyclopropyl-3-(2,2,2-

trifloetoxy)benzamit; |

N-[(2R)-4-amino-2-xyclopropyl-4-oxobutan-2-yl]-4-xyclopropyl-3-(6-flopyridin-3-

yl)benzamit;

N-[(2S)-4-amino-2-xyclopropyl-4-oxobutan-2-yl]-4-xyclopropyl-3-(6-flopyridin-3-

yl)benzamit;

N-[(2S)-4-amino-2-xyclopropyl-4-oxobutan-2-yl]-4-xyclopropyl-3-(2-floetoxy)

benzamit;
1-[4-xyclopropyl-3-(1-metyl-1H-pyrazol-5-yl)benzoyl]-4,4-diflo-L-prolinamit;

4-xyclopropyl-N-[(2S)-3,3-dimetyl-1-(metylamino)-1-oxobutan-2-yl]-3-(1 -metyl-
1H-pyrazol-5-yl)benzamit;

1-[4-xyclopropyl-3-(6-flopyridin-3-yl)benzoyl]-4,4-diflo-L-prolinamit;
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4-xyclopropyl-N-[(2S)-3,3-dimetyl-1-(metylamino)-1-oxobutan-2-yl]-3-(6-
flopyridin-3-yl)benzamit;

4-xyclopropyl-N-[(2S)-1-xyclopropyl-2-(5-metyl-1,2,4-oxadiazol-3-yl)propan-2-yl]-
3-(1-metyl-1H-pyrazol-5-yl)benzamit;

4-xyclopropyl-N-[(2S)- 1-xyclopropyl-2-(5-metyl-1,2,4-oxadiazol-3-yl)propan-2-yl]-
3-(6-flopyridin-3-yl)benzamit;

N-[(2R)-4-amino-2-xyclopropyl-4-oxobutan-2-yl]-4-xyclopropyl-3-(3,3-
diflopyrolidin-1-yl)benzamit;

N-[(2S)-4-amino-2-xyclopropy1-4-0xobutan-2-yl]-4-Xyclopropy1-3-(3,3-
diflopyrolidin-1-yl)benzamit;

4-xyclopropyl-N-[(2R)-1-xyclopropyl-2-(5-metyl-1,2,4-oxadiazol-3-yl)propan-2-
yl]-3-(3,3-diflopyrolidin-1-yl)benzamit;

4-xyclopropyl-N-[(2S)-1-xyclopropyl-2-(5-metyl-1,2,4-oxadiazol-3 -yl)propan-2-yl]-
3-(3,3-diflopyrolidin-1-yl)benzamit;

1-[4-Xyclopropy1-3-(3,3-diﬂopyrolidin-1-yl)benzoyl]-4,4-diﬂo-L-prolinamit;

4-xyclopropyl-3-(3,3-diflopyrolidin-1-yl)-N-[(25)-3,3 -dimetyl-1-(metylamino)-1-

oxobutan-2-yl]benzamit;

4-xyclopropyl-N-[(5-metyl-1,2,4-oxadiazol-3-yl)(3-metyloxetan-3 -yDmetyl]-3-
(2,2,2-trifloetoxy)benzamit;

4-xyclopropyl-N-[(5-metyl-1,2,4-oxadiazol-3-y1)(3 -metyloxetan-3-yl)metyl]-3-
[(propan-2-yl)oxy]benzamit;

N-[3-amino-1-(3-metyloxetan-3-yl)-3-oxopropyl]-4 -xyclopropyl-3-(2,2,2-

trifloetoxy)benzamit; va

4-xyclopropyl-3-(2-floetoxy)-N-[(5-metyl-1,2,4-oxadiazol-3-yD)(3 -metyloxetan-3-
yl)metyl]benzamit.
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Sang ché con d& cap dén hop chét c6 cong thic (I) duge chon tir
N2-[4-xyclopropyl-3-(xyclopropylmetoxy)benzoyl]-L-leuxinamit;
4-xyclopropyl-3-(xyclopropylmetoxy)-N-(1-hydroxy-2-metylpropan-2-yl)benzamit;
3-tert-butyl-5-[4-xyclopropyl-3-(xyclopropylmetoxy)phenyl]-1,2,4-oxadiazol;

N-[3-(2-amino-2-oxoetyl)oxetan-3-yl]-4-xyclopropyl-3-(xyclopropylmetoxy)

benzamit;

N-[3-(2-amino-2-oxoetyl)-1,1-dioxothietan-3-yl]-4-xyclopropyl-3-
(xyclopropylmetoxy)benzamit;

1-[4-xyclopropyl-3-(xyclopropylmetoxy)benzoyl]-4,4-diflo-L-prolinamit;
5-tert-butyl-3-[4-xyclopropyl-3-(2-floetoxy)phenyl]-1,2,4-oxadiazol;

N-[(2S)-4-amino-2-xyclopropyl-4-oxobutan-2-yl]-4-xyclopropyl-3-(2,2,2-

trifloetoxy)benzamit;

4-xyclopropyl-N-[(2S)-3,3-dimetyl-1-(metylamino)-1-oxobutan-2-yl]-3-[(propan-2-
yl)oxy]benzamit;

4-xyclopropyl-N-[(2S)-1-xyclopropyl-2-(5-metyl-1,2,4-oxadiazol-3 -yl)propan-2-yl]-
3-[(propan-2-yl)oxy]benzamit; va

N-[(2R)-4-amino-2-xyclopropyl-4-oxobutan-2-yl]-4-xyclopropyl-3-[(propan-2-
yl)oxy]benzamit.

Vide didu ché hop chit ¢6 cong thirc (I) theo sang ché c6 thé dugc thyc hién
theo phuong phap téng hop 1an lugt hodc ddng thoi. Viéc téng hop cac hop chat
theo sang ché dugc thé hién trong céc so @b dusi day. Cac k¥ ning can thiét dé tién
hanh céc phan ng va tinh ché cdc san pham tao ra la da biét ddi véi ngudi ¢ ky
ning trung binh trong linh vuc nay. Cac phdn tir thé va cac chi s6 duoc st dung
trong phan mé ta dudi day cho cac quy trinh c6 nghia dugc néu ¢ trén trong ban mo6
ta & trén tri khi ¢6 quy dinh trai nguoc h#n. Chi tiét hon, cac hop chét c6 cong thirc

(D) c6 thé duoc didu ché theo cac phuong phap duoc néu dudi day, theo cac phuong
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phap dugc néu trong vi du thuc hién hodc theo cac phuong phép tuong tu. Cac diéu
kién phan tmg thich hgp cho cac budc phan tng riéng 1a da biét dbi v&i nguoi c6 k§
ning trung binh trong linh vuc nay. Ngoai ra, cac diéu kién phan tmg anh hudng
dén cac phan tmg dugc md ta trong tai liéu chuyén nganh vi du: Comprehensive
Organic Transformations: A Guide to Functional Group Preparations, 2nd Edition,
Richard C. Larock. John Wiley & Sons, New York, NY. 1999). Céc tac gid sang ché
phat hién r%mg sé& thuén lgi hon néu thuc hién phan tng khi c6 mit hodc khong cé
mit dung mé6i. Khong c6 gidi han cu thé vé ban chét ctia dung mdi duge st dung
mién 13 cac dung mdi khong c6 tac dong xAu dén phan tng hodc chit phan img c6
lién quan va né c6 thé hoa tan cac chit phan tmg, it nhat dén mot mtrc d6 ndo do.
Cac phan tmg dugc mo ta ¢ thé dién ra trong khoang nhiét do rong, va nhiét do
phan tmg chinh xéc khong phéi 1a yéu t6 quyét dinh d&i v6i sang ché. Thuén loi néu
thue hién phan ng dugc md ta trong khoang nhi€t do ndm trong khoang tir -78°C
dén nhiét d6 hoi luu. Thoi gian can cho phan tmg cling c6 thé thay d6i trong khoang
- rong, tuy thudc vao nhidu yéu t6, cht yéu 1a nhiét 6 phan tmg va ban chit ctia cac
chét phan tmg. Tuy nhién, khoang thoi gian tir 0,5 gi¢r dén vai ngay thudng s& du dé
tao ra cac chét trung gian va cac hop chit duoc mé ta. Trinh tu phan ing khong gisi
han & trinh ty dugc thé hién trong cic so dd, tuy nhién, tiry thudc vao nguyén liéu
ban dau va kha ning phan tng tuong mg cla ching, trinh tu clia cic budc phan
g c6 thé dugc thay ddi thy y. Céac nguyén liéu ban dAu hoic c6 thé duge ban trén
thi trudng hodc ¢b thé duge didu ché bang cic phuong phdp tuong tw véi cic
phuong phép duoc néu dudi ddy, theo cac phuong phap duoc md ta trong céc tai
liéu vién dan duoc néu trong ban mo td hodc trong cac vi du thuc hién, hodc theo

cé4c phuong phap di biét trong linh vye.

Céc hop chét clia sang ché c6 thé duoc didu ché, vi dy, bang céc quy trinh téng

hop chung duoc mo ta dudi day.

Trong ban md ti va cdc so do dudi ddy, RI-R® c6 nghia nhu dugc xac dinh &

trén trir khi ¢6 quy dinh khac.

Theo quy trinh theo so dd 1, hop chit AA c6 thé duge dung lam nguyén ligu
ban diu (R = H, metyl, etyl, isopropyl, tert-butyl hoic nhém bao vé thich hop khac

duoc md ta vi du trong T.W. Greene et al., Protective Groups in Organic Chemistry,

-16-



35840

John Wiley and Sons Inc. New York 1999, xuét ban 1an thw 3). AA hogc ¢6 ban trén
thi truong, dugc mo ta trong tai liéu chuyén nganh, ¢ thé duogc téng hop boi nguoi
¢6 trinh d6 trung binh thudc linh vue k§y thudt nay hodc nhu duge md ta trong phan

thir nghiém.
Sodd 1
: 2 2' 2'
, OH REX - of . of HNRS o OF
R AB R R AE R
—_— —_— —_— \
Or a Op b OH c NHR®
0 o) o] o)
AA AC AD |
1
g Rbm
AH
OH R?
Br 2 o
R=X Br
0 AB
R——/—— 0.
0 a' R
o}
AF AG

Hop chit AC c6 thé duge didu ché tir hop chit AA bang cach cho phan ung
v6i alkoxy hodc dAn xuit haloalkoxy dugc thé thich hop c6 cong thic R¥-X AB
(R = xyclopropylmetyl, alkyl, haloalkyl; X = Cl, Br hodc nhém roi chuyén thich
hop khéc) khi c6 mat cta bazo, vi du kali cacbonat, trong dung moéi nhu DMF, &
nhiét do tét hon 1a nim trong khoéang tir nhiét do trong phong dén 50°C (budc a).

X4 phong héa este c¢6 cong thie chung AC (R # H) béng cac phuong phap da
duge biét 13 boi nguodi 6 trinh d§ trung binh thude linh vuc nay - bang céch sir
dung vi du dung dich nudc LiOH, NaOH hodc KOH trong tetrahydrofuran / etanol
hodc dung moi thich hop khac & nhiét do ndm trong khoang tir 0°C dén nhiét do hdi

Iwu cia dung mdi duge st dung - tao ra axit c6 cong thirc chung AD (budc b).

Hop chét I ¢6 thé dugc diéu ché tir axit AD va amin tuong tmg NH2-R* AE
(NH,-R¥ 1a NH,-C(R*R5)-R® hogic H-R7) bing cac phan Ung tao thanh lién két amit
thich hop (budc ¢). Cac phan Umg nay duge biét 18 trong linh vuc. Vi du céc chét
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két hop nhu N, N’-carbonyl-diimidazol (CDI), N, N -dixyclohexylcarbodiimit (DCC),
1-(3-dimetylaminopropyl)-3-etylcarbodiimit hydroclorua (EDCI), 1-
[bis(dimetylamino)-metylen]-/H-1,2,3-triazolo[4,5-b]pyridini-3-oxit

hexaflophosphat (HATU), 1-hydroxy-1,2,3-benzotriazol (HOBT), O-benzotriazol-
1-yl-N,N, N’, N’-tetrametyluroni tetrafloborat (TBTU), va O-benzotriazol-N,N,N’,N’-
tetrametyl-uroni-hexaflo-phosphat (HBTU) c6 thé dugc st dung dé tac dong dén su
bién dbi nay. Mot phuong phép thudng duge sir dung vi du HBTU va bazo, vi du N-
metylmorpholin trong dung méi khong phan Gng nhu vi du dimetylformamit ¢ nhiét
do trong phong. Céc amin AE c6 bén trén thi trudong, dugc mé ta trong tai li€u
chuyén nganh, c6 thé dugc tdng hop bdi ngudi c6 trinh d9 trung binh trong linh vuc

k¥ thuit nay hodc nhu dugc md ta trong phan thir nghiém.

Theo cach khéc, hop chit AF ¢6 thé dugc dung 1am nguyén liéu ban dau (R =
H, metyl, etyl, isopropyl, tert-butyl hodc nhém bao v¢ thich hop khac duge m6 ta vi
du trong tai liéu: T.W. Greene et al., Protective Groups in Organic Chemistry, John
Wiley and Sons Inc. New York 1999, xuét ban 1an thit 3). AF hoidc c6 ban trén thi
truomg, duoc mo ta trong tai liéu chuyén nganh, cé thé duogc tong hop boi ngudi c6
trinh do trung binh thudc linh vuc k¥ thuat nay hodc nhu duge md ta trong phén tha

nghiém.

Hop chit AG c6 thé duoc diéu ché tir AF bang cach cho phan tmg v6i dan
xuét alkoxy hodc haloalkoxy dugc thé thich hop R?-X AB (R? = xyclopropylmetyl,
alkyl, haloalkyl; X = CI, Br hodc nhém roi chuyén thich hop khéc) khi c6 mit cta
bazo, vi du kali cacbonat, trong dung mdi nhu DMF, & nhiét do t5t hon 13 ndm trong

khoang tlr nhiét d¢ trong phong dén 50°C (budc a*).

Su chuyén héa ciia hop chit AG thanh hop chit AC ¢6 thé duoc diéu ché bang
cach két hop céc loai kim loai xycloalkyl dugc thé thich hop R-M AH (vi du
trifloborat [BF3]'K*, axit boronic B(OH)2 hodc este pinacol clia axit boronic) v6i su
c6 mit cta chit xuc tac thich hgp, cu thé 1a chét xtc tac paladi va cu thé hon 13 hdn
hop paladi(Il)axetat / triphenylphosphin hodc butyl-1-adamantylphosphin va bazo
nhu xesi cacbonat trong hén hop dung mdi khéng phan Gmg nhu toluen/nude t6t
hon 14 & nhiét d6 hdi luu ctia hdn hop dung moi (bude d). Theo céch khéc, hop chét

AG c6 thé duge chuyén héa thanh céc din xudt amino AC béng céch xir Iy bing
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amin R-M AH (M 1a H) stt dung cac phuong phdp da duoc biét 15 trong linh vuc
(budc d), vi du bing céch sir dung phan tmg amin héa duge xuc tién bing paladi véi
paladi(Il)axetat / 2-(dixyclohexylphosphino)biphenyl lam hé xtc tac khi c6 mét ctia

bazo nhu kali cacbonat trong dioxan trong céc diéu kién hdi huu.

Néu mdt trong cac nguyén liéu ban dAu, cac hop chét ¢ cic cong thiuc AA,
AB, AE, AF hoic AH, chira mot hodc nhiéu nhém chtrc ma khong bén hoéc co kha
ning phan Ung trong cac diéu kién phan tmg clia mdt hodc nhiéu budc phan tmg,
cac nhém bao vé thich hop (P) (nhu duwoc md ta vi du trong T.W. Greene et al.,
Protective Groups in Organic Chemistry, John Wiley and Sons Inc. New York
1999, xuét ban 1an thir 3) c¢6 thé dugc dua vao trude budce quyét dinh st dung cac
phuong phap da duge biét o trong linh vuc. Cac nhém bao vé nay c6 thé duge loai
bd & giai doan sau ctia qué trinh tbng hop bang cach st dung céc phuong phip

chuén da biét trong linh vyc.

Néu mdt hojc nhidu hop chit c¢6 céc cong thic AA dén AH chta céc tAm
khong ddi xtmg, céc phenyl c6 cong thirc I c6 thé thu duoc du6i dang céc chit dong
phan khéng d8i quang hodc cac chét ddng phén dbi anh, ma c6 thé duoc tich ra
bing cic phwong phap da duogc biét rd trong linh vue, vi du (khéng d6i xing)
HPLC hoic két tinh. Céc hop chét raxemic vi du c6 thé duge tach ra thanh cac thé
d6i quang ctia chiing thong qua cic mudi ddng phan khéng ddi quang béng cach két
tinh hodc biang cach tach cic th8 ddi quang bing cic phuong phép séc ky dic biét
bang cach st dung hodc chit hip phu khong ddi xtmg hogc cht rira giai khong d6i

xung.

Theo quy trinh theo so dd 2, hop chit BA c6 thé dugc dung lam nguyén ligu
ban dau (Y = Br, I; R = H, metyl, etyl, isopropyl, tert-butyl hodc nhém bao v¢ thich
hop khéc dugc md ta vi du trong T.W. Greene et al., Protective Groups in Organic
Chemistry, John Wiley and Sons Inc. New York 1999, xuAt ban 14n thtr 3). BA hoic
c6 ban trén thi truong, duge md ta trong tai liéu chuyén nganh, cd thé dugc tong
hop bdi ngudi 6 trinh d§ trung binh thude linh vue k¥ thuét nay hodc nhu dugc md

t4 trong phan thir nghiém.
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Su chuyén héa ctia hop chit BA thanh hop chét BB c6 thé dugc diéu ché bing
cach két hop cac loai kim loai xycloalkyl dugc thé thich hop R!-M AH (vi du
trifloborat [BFs]’K*, axit boronic B(OH). hodc este pinacol ctia axit boronic ) hodc

amin R!-M AH (M = H) nhu dugc md ta trong bude d cua so dd 1 (budc a).

Qua4 trinh brom hoéa ctia phenyl BB theo cic quy trinh dd dugc biét r6 dbi véi
ngudi ¢ trinh do trung binh trong linh vuc k§ thuét nay, vi du béng cach xir Iy bing
N-bromosuxinimit khi c6 mit cua axit trifloaxetic & nhiét do6 khoang 50°C, tao ra

brom BC (budc b).

Hop chit BE c6 thé dugc didu ché tir BC bing cach két hop cac loai kim loai
aryl hodc heteroaryl duoc thé thich hgp R2-M c6 cdng thie BD (budc ¢), vi du mudi
trifloborat kali hitu co khi c6 mat cta chét xuc tac paladi nhu paladi(IT)axetat /
butyl-1-adamantylphosphin va bazo nhu xesi cacbonat trong dung mdi khong phan
tmg nhu toluen & nhiét 6 nim trong khoang tir 50°C dén nhiét d6 s6i ctia dung
mdi, hodc este cia axit arylboronic hodc axit arylboronic v6i sy c6 mdt ciia chét xuc
tac thich hop, cu thé 1a chit xtc tac paladi va cu thé hon 14 cac hdn hop cla
paladi(IT)axetat / triphenylphosphin hodc cdc phue chét paladi(IT)clorua-dppf (1,1°-
bis(diphenylphosphino)feroxen) va bazo nhu trietylamin, natri cacbonat hogc kali
phosphat trong dung méi khong phan Ung nhu dimetylformamit, toluen,
tetrahydrofuran, axetonitril hodc dimetoxyetan. Tuy y 1a, hop chat BD (M = H) ciing
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¢6 thé 13 amin ma duge két hop voi BC bang céc phuong phap da dugc biét r5 ddi
v6i ngudi c6 trinh do thudce linh vuc ky thuat nay (bude c), vi du béng cach st dung
chit xuc tac paladi nhu tris(dibenzylidenaxeton)dipaladi / dimetylbisdiphenyl-
phosphinoxanten va bazo nhu xesi cacbonat trong dung méi nhu 1,4-dioxan, uu tién

1a & diém sdi ctia dung moi.

X4 phong hoéa este c6 cong thuc chung BE (R # H) bing cac phuong phéap di
duoc biét rd bdi ngudi c6 trinh d§ trung binh thudc linh vuc nay - bang céch sir
dung vi du dung dich nuéc LiOH, NaOH hodc KOH trong tetrahydrofuran / etanol
ho#c dung mdi thich hop khac & nhiét do ndm trong khoang tr 0°C dén nhiét do hoi

luu cta dung mdi dugce sir dung - tao ra axit ¢6 cong thirc chung BF (budc d).

Hop chét I c6 thé dugc diéu ché tir axit BF va amin tuong tmg NH2-R* AE
(NHz-R3' 13 NH,-C(R*R%)-R6 hoiic H-R7) biing cdc phan tmg tao thanh lién két amit
thich hgp (budc e). Cac phan g nay duoc biét & trong linh vuc. Vi du cic chét
két hop nhu N,N’-carbonyl-diimidazol (CDI), N, N -dixyclohexylcarbodiimit (DCC),
1-(3-dimetylaminopropyl)-3-etylcarbodiimit hydroclorua (EDCI), 1-
[bis(dimetylamino)-metylen]-/H-1,2,3-triazolo[4,5-b]pyridini-3 -oxit
hexaflophosphat (HATU), 1-hydroxy-1,2,3-benzotriazol (HOBT), O-benzotriazol-
1-yl-N,N,N’, N’-tetrametyluroni tetrafloborat (TBTU), va O-benzotriazol-N,N,N’,N’-
tetrametyl-uroni-hexaflo-phosphat (HBTU) c6 thé duoc st dung dé tac dong dén su
bién ddi nay. M6t phuong phép thudng dugc sir dung vi du HBTU va bazo, vi du N-
metylmorpholin trong dung moi khéng phan tmg nhu vi du dimetylformamit ¢ nhiét
d6 trong phong. Cac amin AE hodc c6 ban trén thi truong, dugc mo ta trong tai ligu
chuyén nganh, c6 thé dugc tdng hop bdi ngudi 6 trinh d trung binh thudc linh vie
k¥ thuat nay hodc nhu dugc md ta trong phf?m thir nghiém.

Néu mét trong cac nguyén liéu ban dAu, cac hop chét c6 cac cong thic BA,
AH, BD hoiic AE chira m¢t hodc nhidu nhém chitc ma khong bén hogc c6 kha ning
phan ung trong cac diéu kién phan Umg clia mdt hodc nhiéu budc phin Ung, cic
nhém bao vé thich hop (P) (nhu dugc mé ta vi du trong T.W. Greene et al.,
Protective Groups in Organic Chemistry, John Wiley and Sons Inc. New York
1999, xuit ban lan tht 3) ¢6 thé duoc dua vao trude bude quyét dinh st dung céc

phuong phép da duoc biét rd trong linh vuc. Cac nhém bdo vé nay c6 thé duoc loai
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bd & giai doan sau cta qua trinh tdng hop bang cach st dung cac phuong phap

chuén d4 biét trong linh vuc.

Néu mét hodc nhidu hop chét c6 cac cong thirc BA dén BF, AH hoic AE chira
céc tAm khong ddi ximg, cac phenyl c6 cong thire I ¢6 thé thu dugc dudi dang cac
chit ddng phan khong dbi quang hogc cac chit ddng phan déi anh, ma c6 thé duoc
tach ra bang cic phuong phap da dugc biét 13 trong linh vuc, vi du (khong di
xtng) HPLC hodc két tinh. Cac hop chét raxemic vi du c6 thé dugc tach ra thanh
céc thé d6i quang ctia ching thong qua cic mudi déng phan khong d6i quang bang
cach két tinh hogic bing cach tach céc thé dbi quang bang céc phuong phap sdc ky
dic biét bang cach st dung hodc chit hip phu khéng dbi xting hogc chét rira giai

khong d6i xtmg.

Theo quy trinh theo so dd 3, hop chit CA (R¥ = alkyl) c6 thé duoc dung lam
nguyén li€u ban diu. CA hoic c6 ban trén thi trudng, duoc md ta trong tai liu
chuyén nganh, c6 thé dugc tbng hop bdi ngudi c6 trinh d§ trung binh thudc linh vue
k¥ thuat nay hogc nhu dugc moé ta trong phén thir nghiém.

So dd 3
RZ
R‘l
OH
O 1 R2
. . N-OH R
R=N — R4 _¢c _
a NH, b /N\)/Rs'
o-n
CA CB |

Hop chit CB c6 thé thu dugc bang cach cho nitril ¢6 cong thirc CA phén g
véi hydroxylamin ap dung céc phuong phép da dugc biét r6 dbi voi ngudi c6 trinh
d6 trung binh trong linh vuc k¥ thudt nay (budc a), vi du théng qua phan Umg voi
hydroxylamin hydroclorua khi c6 mt clia bazo nhu kali cacbonat trong dung moi
nhu etanol & nhiét 6 ndm trong khoang tir 0°C dén nhiét d hdi luu clia dung mdi,

uu tién 1a & nhiét d¢ moi trudong.
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Phan Ung ngung tu axit CB (gibng hét voi hop chit AD trong so d6 1 hoic
hop chit BF trong so dd 2) véi hydroxyimit amit CB vi du khi ¢ mit cia
carbonyldiimidazol trong dung mdi nhu N,N-dimetylformamit ¢ nhiét d6 khoang
100°C tao ra hop chat I (budc b).

Néu céc nguyén liéu ban dAu, hop chét c¢6 cic cong thirc CC chira mét hodc
nhidu nhém chitc ma khéng bén hogic c6 kha nang phan Gng trong céc didu kién
phan ting cua mot hodc nhiéu budc phan tng, cdc nhém bao vé thich hop (P) (nhu
duge mo ta vi du trong T.W. Greene et al., Protective Groups in Organic Chemistry,
John Wiley and Sons Inc. New York 1999, xuAt ban 1an tht 3) c6 thé duge dua vao
trude budc quyét dinh st dung cac phuwong phap da duge biét 15 trong linh vuc. Céc
nhém bao vé nay cé thé dugc loai bd & giai doan sau clia qua trinh tdng hop bang

cach str dung cac phuong phap chuén d4 biét trong linh vuc.

Néu mot hodc nhidu hop chét cé céc cong thae CA dén CC chira cac tdm
khong déi ximg, cac phenyl c6 cong thirc I ¢6 thé thu duoc dudi dang céc chét dong
phén khéng d8i quang hodc cac chét ddng phan d6i anh, ma c6 thé duoc tach ra
bing cic phuong phép da dugc biét rd trong linh vuc, vi du (khéng d6i xtmg)
HPLC hosc két tinh. Céc hop chét raxemic vi du c6 thé dugc tich ra thanh céc thé
d6i quang ctia chiing thong qua cac mudi ddng phén khéng ddi quang béng cach két
tinh hogc bang cich tach cac thé dbi quang bang cac phuong phép séc ky dic biét
bang cach st dung hodc chat hip phu khéng ddi xtmg hodc chét rira giai khong déi

xung.

Theo quy trinh theo so dd 4, hop chét DA c6 thé dugc dung lam nguyén liéu
ban du (R = metyl hofic nhém bao vé thich hgp khac dugc md ta vi du trong tai
lieu: T.W. Greene et al., Protective Groups in Organic Chemistry, John Wiley and
Sons Inc. New York 1999, xuét ban 1in th@ 3). DA hodc c6 ban trén thi truong,
dugc md ta trong tai liéu chuyén nganh, c6 thé duoc tdng hop boi ngudi ¢6 trinh do

trung binh thuc linh vuc k¥ thuét nay hodc nhu dugc m6 ta trong phan thir nghiém.
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So db 4
8’_(0
R
R
o-R 0 OH oR
Br Br DC Br
a NH, b N RB‘
Noo N-0
DA DB DD
RLM
AH
R2 2' R
0” R—X , ©oH .o
R' AB R R
N 8' d N 8
N 8 e R
R (O a 3R
VY TN~
Vo N-0 N-0
I DF DE

Hop chit DB c6 thé dugc didu ché tir DA bing cach xir Iy bang hydroxylamin
hydroclorua khi c6 mat ciia bazo nhu trietylamin trong dung moi nhu etanol tuong

tu v6i quy trinh dugc mo ta trong budce a cia so dd 3 (budc a).

Bu6c déng vong cia hop chit DB thanh hop chit DD c6 thé dugc thuc hién
bang cic phuong phap két hop amit da duoc biét d6i voi nguoi c6 trinh 4 trung
binh trong linh vue, véi axit carboxylic ¢6 trén thi truong dugce thé thich hop DC
(R¥ = alkyl), tiép theo 1a gia nhiét dé déng vong vong oxadiazol trong dung mdi c6
diém s6i cao nhu DMF vi du twong tu v6i quy trinh duge md ta trong budce b cia so
d6 3 (bude b).

Su chuyén héa ctia hop chét DD thanh hop chit DE ¢6 thé dugc didu ché bang
cach két hop cac loai kim loai xycloalkyl duoc thé thich hop R-M AH (vi du
trifloborat [BF3]’K*, axit boronic B(OH)2 hodc este pinacol cua axit boronic ) voi sy
c6 mit ctia chit xuc tac thich hop, cu thé 1a chét xtc tac paladi va cu thé hon 12 hdn
hop paladi(Il)axetat / triphenylphosphin hodc butyl-1-adamantylphosphin va bazo
nhu xesi cacbonat trong hn hop dung moi khoéng phan g nhu toluen/nude t6t

hon 14 & nhiét do hdi luu cta hén hop dung méi (budc c). Theo céch khéac, hop chét
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DD ¢6 thé dugc chuyén héa thanh cic din xudt amino DE béng cach xir Iy bang
amin R!-M AH (M 1a H) st dung cac phuong phap di dugc biét r6 trong linh vuc
(budc ), vi du bang cach sir dung phan tng amin hoa dugce xtc tién bang paladi voi
paladi(Il)axetat / 2-(dixyclohexylphosphino)biphenyl lam h¢ xuc tdc khi c6 mét cua

bazo nhu kali cacbonat trong dioxan trong céc diéu kién hdi luu.

Hop chit DE c6 thé duoc chuyén héa thanh hop chét phenol tuong tmg DF ép
dung cac phuong phap loai bao vé di duoc biét d6i voi ngudi ¢ trinh d§ trung binh
trong linh vuc, nhu axit Lewis manh (vi du BBr3) trong dung méi thich hop nhu
diclometan & nhiét do trong phong dbi véi R bang metyl (budc d).

Hop chét I c6 thé dugc didu ché tir DF bang céch cho phan tng véi din xuat
alkoxy hodc haloalkoxy dugc thé thich hop R¥-X AB (R¥ = xyclopropylmetyl,
alkyl, haloalkyl; X = Cl, Br hodc nhém roi chuyén thich hop khac) khi c6 mit ctia
bazo, vi du kali cacbonat, trong dung mdi nhu DMF, ¢ nhiét do nam trong khoang

t6t hon 1a tir nhiét do trong phong dén 50°C (budc a).

Néu mdt trong cac nguyén lidu ban dau, cic hop chét ¢ cac cong thirc DC,
AH hoidc AB chita mdt hodc nhiéu nhém chirc ma khong bén hoic c6 kha ning
phan Ung trong cédc diéu kién phan tmg cia mdt hodc nhiéu budc phan tng, cic
nhém bao vé thich hop (P) (nhu duoc md ta vi du trong T.W. Greene et al,,
Protective Groups in Organic Chemistry, John Wiley and Sons Inc. New York
1999, xuét ban 1an tht 3) co thé duoc dua vao trudc bude quyét dinh st dung céc
phuong phép da dugc biét 8 trong linh vurc. Cac nhém béo vé ndy c6 thé duoc loai
bd & giai doan sau cua qué trinh tbng hop bang cach st dung céc phwong phap

chudn da biét trong linh vyc.

Néu mét hodc nhidu hop chit c6 céc cong thiuc DC dén DF, AH hoic AB
chira cac tm khong ddi xtmg, cac phenyl c6 cong thic I c6 thé thu duoc dudi dang
hdn hop ctia cac chét ddng phéan khong d6i quang hoic cac chét ddng phan dbi anh,
ma c6 thé duoc tach ra bang cac phuong phap da duoc biét 13 trong linh vuc, vi du
(khong d6i xtmg) HPLC hoic két tinh. Céc hop chat raxemic vi du c6 thé dugc tach
ra thanh cac thé dbi quang ctia chiing thong qua cac mubi ddng phan khong déi

quang bing cich két tinh hodc bing cach tach cac thé dbi quang bang cac phuong
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phép séc ky dic biét bang céch st dung hodc chit hip phu khéng ddi xtng hosc

chét rira giai khong ddi ximg.
Nhu viy, sang ché con @ cap dén quy trinh diéu ché hop chat c6 cong thirc
(D), quy trinh nay bao gdm mdt trong céc budc sau:

(2) Phan tmg ctia hop chat c6 cong thirc (A):

O

R2

OH
1
R (A)

khi ¢6 mit ctia HoN-C(R*R%)-RS, tac nhan két hop va bazo, trong d6 R? 1a
xyclopropylmetoxy, alkoxy hoéc haloalkoxy;

(b) Phan tng ctia hop chat c6 cong thiic (A) nhu duge xac dinh & trén khi c6
mit caa H-R7, tac nhan két hop va bazo, trong d6 R? 1a xyclopropylmetoxy,
alkoxy hodc haloalkoxy;

(c) Phan tng cta hgp chét c¢6 cong thic (A) nhu duge x4c dinh & trén khi ¢6
mit ctia hop chit c6 cong thirc (B):

N/OH

Rs')J\N H,

B)
va carbonydiimidazol, trong d6 R¥ 1a metyl hodc tert.-butyl; hodc

(d) Phan ting cua hop chit c6 cong thic (C):

R
N§<
HO \N/O
1
R ©)
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khi c6 mit cia R¥-X, trong d6 R?’ 1a xyclopropylmetyl, alkyl hodc haloalkyl,
R¥ 1a metyl hoc tert.-butyl va X 1a nhém r0i chuyén.

Trong cac budc (a) va (b), tac nhan két hop nay vi du 1a N,N’-carbonyl-
diimidazol (CDI), N, N -dixyclohexylcarbodiimit (DCC), 1-(3-dimetylaminopropyl)-
3-etylcarbodiimit hydroclorua (EDCI), 1-[bis(dimetylamino)-metylen]-7/4-1,2,3-
triazolo[4,5-b]pyridini-3-oxit ~ hexaflophosphat ~ (HATU),  1-hydroxy-1,2,3-
benzotriazol (HOBT), O-benzotriazol-1-yl-N,N,N’,N’-tetrametyluroni tetrafloborat
(TBTU) hodc O-benzotriazol-N,N,N’, N -tetrametyl-uroni-hexaflo-phosphat
(HBTU). Bazo nay 1a vi du N-metylmorpholin. Mot phuong phdp thudng duoc st
dung vi du HBTU va bazo, vi du N-metylmorpholin trong dung mdi khong phan

tng nhu vi du dimetylformamit ¢ nhiét 6 trong phong.
Trong budc (d), nhém roi chuyén vi du 1a clo hogc brom.

Sang ché con dé cap dén hop chat c6 cong thic (D), hop chét nay duoc didu
ché theo quy trinh ctia sang ché.

Cu th8, sang ché con dé cap dén:
Hop chét c6 cong thie (1) @8 ding 1am chét c6 tac dung diéu tri bénh;

Duoc phdm chira hop chit c6 cong thuc (I) va chit mang khong c6 tac dung

diéu tri bénh;

Sang ché mo ta viéc sit dung hop chét ¢6 cong thirc (I) dé didu trji hogc phong
ngira chimg dau, chimg xo vita dong mach, thoai hoa diém vang do tubi tic, bénh
than do dai thao dudng, bénh glocdm, bénh tic tinh mach vong mac, bénh vng mac
& tré sinh non, hoi chmg thiéu méu cuc bd & mét, teo thé dia ly, bénh tiéu dudng,
viém, bénh viém rudt, tdn thwong do thiu mau cuc bo-tai tudi mau, suy gan cép,
bénh xo hda gan, bénh xo hdéa phéi, bénh xo hoa than, bénh xo hoa toan than, bénh
thai bd manh ghép cip tinh, bénh than ghép mén, bénh than déi thdo dudng, bénh
than tiéu cdu, bénh co tim, suy tim, ching thiéu mau cuc bd co tim, bénh nhdi méu
co tim, xo hoa toan than, tdn thuong do nhiét, bong, seo phi dai, u sti, sbt viem loi,

X0 gan hodc u gan, didu hoa khéi luong xuong, thoai hoa than kinh, bénh xo ctimg
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teo co mdt bén, dot quy, con thieu mau cuc b thodng qua hodc vi€m mang mach

nho;

Sang ché mo ta viéc st dung hop chét theo cong thire (I) dé bao ché thube dé
diéu tri hodc phong ngira ching dau, chimg xo vita dong mach, thoéi hoa diém vang
do tudi tac, bénh than do dai thdo dudng, bénh glocom, bénh tic tinh mach vong
mac, bénh véng mac & tré sinh non, hdi chimg thiéu mau cuc bo & mit, teo thé dia
Iy, bénh tiéu dudng, viém, bénh viém rudt, ton thuong do thiéu méau cuc bd-tai tusi
mau, suy gan cép, bénh xo héa gan, bénh xo hoa phéi, bénh xo hoa than, bénh xo
héa toan than, bénh thai bé manh ghép cép tinh, bénh than ghép mén, bénh thin dai
thdo duong, bénh thin tiéu cAu, bénh co tim, suy tim, ching thiéu mau cuc b co
tim, bénh nhdi mau co tim, xo hoa toan thin, tén thuong do nhiét, bong, seo phi dai,
u sui, sdt viém loi, xo gan hodc u gan, didu hoa khéi luong xuong, thodi héa than
kinh, bénh xo cing teo co mdt bén, dot quy, con thiéu méu cuc bo thoang qua hodc

viém mang mach nho;

Hop chit c6 cong thirc (I) d8 dung dé diéu tri hodc phong nglra chimg dau,
chimg xo vita dong mach, thodi héa diém vang do tudi tac, bénh than do dai théo
duong, bénh glocom, bénh tac tinh mach véng mac, bénh vdng mac & tré sinh non,
hoi chimg thiéu mau cuc bd & mét, teo thé dia 1y, bénh tiéu dudng, viém, bénh viém
ruot, tdn thuong do thiéu mau cyc bo-tai tudi mau, suy gan cip, bénh xo héa gan,
bénh xo hda phéi, bénh xo héa than, bénh xo hoa toan thin, bénh thai bé méanh ghép
¢ép tinh, bénh than ghép mén, bénh than d4i thio duong, bénh than tiéu cau, bénh
co tim, suy tim, ching thiéu mau cuc bd co tim, bénh nhdi méau co tim, xo héa toan
than, tdn thuong do nhiét, bong, seo phi dai, u sui, s6t viém loi, xo gan hodc u gan,
didu hoa khéi lugng xuong, thoai hoa than kinh, bénh xo cing teo co mdt bén, dot

quy, con thiéu mau cuc bd thoang qua hodc viém mang mach nho; va

Sang ché md ta phuong phap diéu tri hodc phong nglra chting dau, chimg xo
vita ddng mach, thodi hoa diém vang do tudi tac, bénh than do d4i thdo duong, bénh
glocom, bénh téc tinh mach vong mac, bénh vdng mac & tré sinh non, hoi chiing
thidu mau cuc bo & mét, teo thé dia 1y, bénh tiéu dudng, viém, bénh viém rudt, ton
thuong do thiu mau cuc bo-tai tudi mau, suy gan cép, bénh x0 hda gan, bénh xo

hoa phéi, bénh xo hoa than, bénh xo hoa toan thin, bénh thai bo manh ghép cap
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tinh, bénh than ghép man, bénh than déi théo dudng, bénh than tiéu cau, bénh co
tim, suy tim, chung thiéu mau cuc bd co tim, bénh nhdi méau co tim, xo héa toan
than, tdn thuwong do nhiét, bong, seo phi dai, u sui, s6t viém loi, xo gan hodc u gan,
didu hoa khdi luvong xuwong, thoéi hoa than kinh, bénh xo ctimg teo co mot bén, dot
quy, con thiéu mau cuc bd thoang qua hoic viém mang mach nho, phuong phép nay
bao gdm viée dimg mét luong cho hiéu qua ctia hgp chit ¢ cong thirc (I) cho bénh

nhén can diéu tri.

Cu thé sang ché nay dé cap dén hop chét ¢6 cong thic (1) d8& diéu tri hoic
phong ngtra chimg thiéu mau cuc bd, ton thuong tai tudi mau, bénh xo héa gan
ho#c bénh x0 hoa than, cu thé 1a ching thiéu mau cuc bo hodc tdn thuong tai tudi

mau.

Cu thé séng ché con d& cap dén hop chit c6 cong thie (I) d€ dicu tri hodc
phong nglra bénh than do dai thdo duong, bénh tic tinh mach vdng mac hodc viém

mang mach nho.

Sang ché con d& cap dén hop chét c6 cong thire (), hop chét nay khi duoc didu
ché theo quy trinh cua séng ché.

Mot phuong 4n khic cla sang ché d& xuét dugc pham hodc thudc chira hop
chit theo séng ché va chit mang khong c6 tic dung didu tri bénh, chét pha lodng
hodic t4 duge, cling nhu phuong phép st dung cac hop chét theo sang ché dé bao
ché duoc phdm va thubc nay. Trong mdt vi du, hop chét c¢6 cong thic (1) c6 thé
dugc phéi tron bing cach tron & nhiét do moi truong & do pH thich hop, va & do
tinh khiét mong mubn, véi chdt mang chip nhan duoc v& mit sinh ly, tirc 13, cac
chit mang ma khong doc dbi v6i ddi tuong nhan & cac lidu luong va cac ndng do
duoc dung & dang dung y ly. D6 pH cua ché phém chu yéu phu thudc vao viéc su
dung cu thé va ndng d6 ctia hop chat, nhung t&t hon 14 nim trong khoang bét ky
trong khoang tir khoang 3 dén 8. Theo modt phuong 4n, hop chét ¢6 cong thuc (I)
duge didu ché trong chit dém axetat, & d pH=5. Theo phuong 4n khéc nita, cac
hop chét c6 cong thie (I) 13 v6 trang. Hop chét c6 thé duoc bao quan, vi du, dudi
dang hop phﬁn rén hodc v6 dinh hinh, dudi dang ché phém duogc 1am kho lanh hodc

duéi dang dung dich chira nude.
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Dugc phim dugc bao ché, dinh lidu, va dugc dung theo cach thich hop véi
thue hanh thube tét. Cac yéu t6 cin can nhéc trong ngit canh nay bao gém rdi loan
cu thé can duogc diéu tri, dong vat c6 vu cu thé can diéu tri, tinh trang bénh ly 1am
sang cua timg bénh nhan, nguyén nhan gy rbi loan, vi trf phan phéi thudc, phuong

phép ding, lich ding, va céc yéu t6 khac da biét dbi voi béc si.

Céc hop chét theo séng ché c6 thé duge dung theo duong dung thich hop bét
k¥, bao gdm dudng miéng, cuc bd (bao gdm trong miéng va dudi ludi), truc trang,
am dao, qua da, ngoai dudng ti€u héa, dudi da, trong bung, trong phdi, trong da,
trong tlly mac va ngodi mang cung va trong mii, va, néu mubn dé ding cuc bo,
dung trong thuong tén. Viéc truyén ngoai dudng tiéu hoa bao gdm dung trong co,
trong tinh mach, trong dong mach, trong bung, hodc dudi da. Cac hop chét clia sang

ché c6 thé duge ding cu thé bang cach dung trong thuy tinh thé.

Céc hop chét theo séng ché c6 thé duoc ding & dang thuan loi bét ky, vi du,
cac vién nén, thudc bot, vién nang, dung dich, chét 1am phan tan, huyén phu, sird,
thubc xit, thuc vién dan, gel, nhil tuong, cao dan, v.v. Cac ché pham nay c6 thé
chira cac thanh phén théng thuong trong ché phim duoc, vi dy, cac chét pha lodng,
cac chit mang, cic chét bién dbi do pH, cac chét tao ngot, chét tao khéi, va céc chét

hoat tinh khac.

Ché phim dién hinh dugc bao ché bang cach trdn hop chit theo sang ché va
chit mang hoic t4 duge. Cac chit mang va ta dugc thich hop di dugc biét 15 dbi véi
ngudi ¢6 trinh d trung binh trong linh vyc va dugc mo 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 pham nay ciing c6 thé
bao gém mot hodc nhidu chit dém, chét lam dn dinh, chat hoat dong bé mat, tac
nhéan lam &m, chat bdi tron, chat nhil héa, chit tao huyén phu, chit bio quan, chat
chéng oxi hoa, chit 1am mo, chét gdy truot, chét tro xir 1y, cac chAt mau, cac chét

tao ngot, chét tao huong thom, chit tao mui, c4c chit pha lodng va cac chét phy gia
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d4 bidt khac tao ra thubc c6 vé ngoai d& nhin (tirc 13, hop chat theo sang ché hogc
duoc phém chtra nd) hoac chét trg trong viéc bao ché dugc phém (tc 1a, thube).

Bay gio sang ché s& duoc minh hoa béng cac vi du thuc hién dudi ddy ma

khoéng c6 nghia gidi han pham vi béao hf cta sang ché.
Vi du thyc hién sing ché
Céc tir viét tat

MS = phd khéi; EI = ion héa dién tir; ESI = phun dién tir; CAN = S6 dang ky CAS;
CDI = 1,1-carbonyl diimidazol; DCM = diclometan; DIEA = N-etyl-N-
isopropylpropan-2-amin; DBU = 1,8-Diazabixyclo[5,4,0Jundec-7-en; DMF =
dimetylformamit; DMSO = dimetyl-sulfoxit; EtOAc = etyl axetat; HPLC = LC =
sac ky 1ong cao 4p; iPrOAc = isopropyl axetat; TBME = metyl fert-butylete; TBTU
= O-(benzotriazol-1-yl)-N,N,N’,N "tetrametyl-uroni-tetrafloborat; ~ THF = =
tetrahydrofuran; tlc = séc ky 16p mong.

Vidul

N-[(2S)-1-amino-4-metyl-1-oxopentan-2-yl]-3 -(xyclopropylmetoxy)-4-

metylbenzamit

A (0] NH
I \I\;)z\
H

a) Metyl 3-(xyclopropylmetoxy)-4-metylbenzoat

Metyl 3-hydroxy-4-metylbenzoat (CAN 3556-86-3; 1 g, 6,02 mmol) dugc hoa tan

trong DMF (10 mL). (Bromometyl)xyclopropan (CAN 7051-34-5, 894 mg, 579 pL,
6,62 mmol) va kali cacbonat (1,66 g, 12,0 mmol) dugc bd sung vao. Hon hgp phan
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ung nay duoc khqu trong 20 gid, duge rét vao 25 mL 1 M HCI va duge chiét béng
iPrOAc (2 x 25 mL). Céc 16p hitu co nay dugc rira bang d4/nudc mubdi (2 x 20 mL),
duoc 1am kho bang NapSO4 va dugc ¢ trong chén khong dé tao ra 1,1 g ddu mau
vang nhat. Nguyén li¢u th6 nay dugc tinh ché bing cach chay sic ky nhanh (20 g
silica gel, 0 dén 10% heptan/iPrOAc) dé tao ra 880 mg (3,99 mmol, 66%) hop chét
& @& muc dudi dang diu khong mau. MS: m/e = 221,3 [M+H]".

b) Axit 3-(xyclopropylmetoxy)-4-metylbenzoic

AN o
i:[::TJLOH
Metyl 3-(xyclopropylmetoxy)-4-metylbenzoat (880 mg, 4 mmol) duoc hoa tan trong
THF (8,8 mL) va nudc (4,4 mL). Lithi hydroxit monohydrat (201 mg, 4,79 mmol)
dugc bd sung vao. Hon hop phén tng nay dugc khudy trong 60 gi® & nhiét 6 mdi
truong, duoc rét vao 1 M HCI (100 mL) va duge chiét bang i/ProAc) (200 mL).
Lép hitu co duge rira bang nudc d4 /mudce/NaCl bio hoa (3 x 100 mL), duge lam

kho bing NaxSO4 va dugc cd trong chan khong dé tao ra 830 mg (4 mmol, dinh
luong) hop chét & d& muc dudi dang chit rin khong mau. MS = 204,9 [M-HJ~.

c) N-[(2S)-1-amino-4-metyl-1-oxopentan-2-yl]-3-(xyclopropylmetoxy)-4-

metylbenzamit

Hdn hop cia axit 3-(xyclopropylmetoxy)-4-metylbenzoic (20 mg, 97,0 umol), (R)-
2-amino-4-metylpentanamit hydroclorua (CAN 80970-09-8; 17,8 mg, 107 pmol), 2-
(3H-[1,2,3]triazolo[4,5-b]pyridin-3-y1)-1,1,3,3 -tetrametylisouroni

hexaflophosphat(V) (73,7 mg, 194 umol) va N-etyl-N-isopropylpropan-2-amin
(37,6 mg, 50,8 pL, 291 pmol) trong DMF (235 pL) duge khudy trong 18 git & nhiét
d6 mdi trudng. HOn hop phan img nay duoc rét 1én trén 1 M HCl/nude da/nude (1x
20 mL), dugc chiét bing iPrOAc (2 x 25 mL) va dugc ria bang nudce da/nude (2 x
25 mL) dén d6 pH = 6. Cac 16p hitu co duge lam kho bang Na>SO4 va duge lam bay
hoi dudi 4p suét giam. Nguyén lidu thd duogc tinh ché bing TLC diéu ché (silica gel,
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2,0 mm, heptan/iPrOAc 1:2), duoc rira giai béng iPrOAc, dugc loc ra va dugc lam
bay hoi d& tao ra 21 mg hop chat & dé muc nay. MS: 319,1 [M+H]".

Vidu2

3-(Xyclopropylmetoxy)-4-metyl-N-[2-(5 -metyl-1,2,4-oxadiazol-3-yl)propan-2-

yl]benzamit

AN o

Hbn hop cua axit 3-(xyclopropylmetoxy)-4-metylbenzoic (Vi du 1b; 20 mg, 97,0
pmol), 2-(5-metyl-1,2,4-oxadiazol-3-yl)propan-2-amin hydroclorua (CAN 1240526-
27-5; 17,2 mg, 97,0 umol), TBTU (46,7 mg, 145 umol) va N,N-diisopropyletylamin
(62,7 mg, 83,0 pL, 485 pmol) trong DMF (647 pL) duoc khudy trong argon trong
18 gid ¢ nhi¢t do mdi trudng. Hbn hop phan tmg nay duogc rét vao 30 mL nudc
da/nude, duoc chibt bing iPrOAc (2 x 40 mL) va dugc rira bang 30 mL nudc
da/mude mudi. Céc 16p hitu co duge két hop, dugc 1am kho bing NaxSO4 va dugc
c6 trong chan khong d2 tao ra 45 mg dau mau niu nhat. Nguyén liéu thd nay duoc
tinh ché bing TLC diéu ché (silica gel, 2,0 mm, iPrOAc) va rira giai béng
iPrOAc/DCM 1:1 d tao ra 28 mg hop chit & dé muc nay dudi dang chét rin mau
trdng. MS: 330,1 [M+H]".

Vidu3

4-Xyclopropyl-3-(xyclopropylmetoxy)-N-[2-(5-metyl-1 ,2,4-oxadiazol-3-yl)propan-
2-yl]benzamit

3 (0]
° N\><Y’No
H N:<

a) Este etyl ctia axit 4-bromo-3-xyclopropylmetoxy-benzoic
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S

O]@)LO/\

Br
Hodn hop cua etyl 4-bromo-3-hydroxybenzoat (CAN 33141-66-1; 4,85 g, 19,8
mmol) (bromometyl)xyclopropan (CAN 7051-34-5, 3,21 g, 2,27 mL, 23,7 mmol) va
kali cacbonat (6,56 g, 47,5 mmol) trong N,N-dimetylformamit (50 mL) duoc gia
nhiét dén 50°C trong 19 gid. Hn hop phan tmg nay dugce rét vao H20 (200 mL) va
duoc chiét bang iPrOAc (2 x 200 mL). Céc 16p hitu co nay dugc rua bang nude
d4/NaCl bdo hoa (2 x 150 mL), dugc lam kho béng Na,SOs va duge ¢ trong chén
khong dé tao ra 6,35 g chét 16ng mau vang nhat. 500 mg duoc tinh ché bang cach
chay sic ky nhanh @8 tao ra 293 mg hop chit & d& muc nay dudi dang chét long
khong mau. MS: 301,0 [M+H]".

b) Etyl 4-xyclopropyl-3-(xyclopropylmetoxy)benzoat

Paladi(Il) axetat (7,5 mg, 33,4 pmol), butyl-1-adamantylphosphin (18,0 mg, 50,1
umol), kali xyclopropyltrifloborat (CAN 1065010-87-8; 250 mg, 1,69 mmol) va
xesi cacbonat (1,63 g, 5,01 mmol) duogc Kkét hop dé tao ra chét rén mau tréng. B
sung dung dich cta este etyl cua axit 4-bromo-3-xyclopropylmetoxy-benzoic (500
mg, 1,67 mmol) trong toluen (12,6 mL) va nude (1,4 mL) (dugc tao chan khong va
duoc x6i sach bing argon) vao chét rén nay qua nip vo tring. Hon hop phén tmg
ndy duoc gia nhiét dén 120°C trong 20 gio. Sau khi d€ ngudi xubng nhiét ¢ moi
truong, san phim thd dugc pha lodng bang H,O (10 mL). Hon hop phan tmg nay
dugc rét 1én trén 100 mL nude da/nude mudi va duoc chiét bang iPrOAc (2 x 200
mL). Céc 16p hitu co dugc két hop duoc ria bang nudc da/nude mudi (100 mL),

dwoc 1am kho bing NazSO4 va duge ¢b trong chan khong. San phim thé nay dugc
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tinh ché bang cach chay sic ky nhanh bang gradien heptan/iPrOAc dé tao ra 283 mg
hop chit & d& muc nay. MS: m/e = 261,3 [M+H]".

¢) Axit 4-xyclopropyl-3-(xyclopropylmetoxy)benzoic

AL o

0
OH

Etyl 4-xyclopropyl-3-(xyclopropylmetoxy)benzoat (311 mg, 1,19 mmol) va lithi
hydroxit hydrat (60,2 mg, 1,43 mmol) dugc két hop v6i THF (2,5 mL) va nude (625
ul) dé tao ra dung dich mau vang, dung dich nay dugc khudy trong 24 gid & nhiét
d6 mdi truong. Lithi hydroxit hydrat (60,2 mg, 1,43 mmol) duoc bd sung vao va
viéc khudy duoc tiép tuc trong 24 gio. Hon hop phéan Gng nay duoc rét 1én trén
nuée da/nude/IN NaOH (20 mL) va duge chiét bing TBME (2 x 30 mL). Cac chét
chiét két hop duoc rira bing nude da/nude (20 mL), duge lam kho bing Na;SOs4 va
duoc ¢6 trong chan khong dé tao ra 49 mg dau mau vang. Lép nude dugce axit hoa
béng HCI1 IN (3 mL). Chét két tia tao thanh duoc loc ra dé tao ra 166 mg chét rén
mau ndu nhat. Lép chtra nuée duge chiét nguoc lai bing EtOAc (2 x 30 mL). Céc
16p hitu co nay duoc rira bang nudc da/nude (20 mL), duge két hop, dugc lam khd
bing Na»S04 va duge cb trong chén khong d8 tao ra 20 mg hop chit & d& muc nay
duéi dang chit ran mau vang. MS(ESI): m/e = 231,3 [M-H]-.

d) 4-Xyclopropyl-3-(xyclopropylmetoxy)-N- [2-(5-metyl-1,2,4-0xadiazol-3-
yl)propan-2-yl]benzamit

Hon hop ctia axit 4-xyclopropyl-3-(xyclopropylmetoxy)benzoic (10 mg, 43,1 pmol),
2-(5-metyl-1,2,4-oxadiazol-3-yl)propan-2-amin hydroclorua (CAN 1240526-27-5;
8,41 mg, 47,4 pmol), TBTU (20,7 mg, 64,6 pmol) va N,N-diisopropyletylamin
(27,8 mg, 36,8 pL, 215 pmol) trong DMF (287 pL) duge khudy trong argon trong
18 gid ¢ nhiét do mdi truong. Hdn hop phan Umg nay duge rét vao 30 mL nude
d4/nude va duoc chiét bing iPrOAc (2 x 40 mL). Céc chét chiét két hop duge rira

bang 30 mL nudc da/nude/nude mubi, duoc lam kho bang Na;SO4 va dugc co trong
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chan khong dé tao ra 45 mg dau mau nau. Nguyén ligu thd dugc tinh ché bang TLC
didu ché (silica gel, 2 mm, iPrOAc) va dugc rira giai trong DCM/iPrOAc 1:1 dé tao
ra 6 mg hop chit & dé myc nay dudi dang chét rén mau vang nhat. MS: 356,1
[M+H]".

Vidu4

N2-[4-xyclopropyl-3-(xyclopropylmetoxy)benzoyl]-L-leuxinamit

Hop chit & d& muc nay duoc tbng hop twong tu v6i Vi du 3d, st dung axit 4-
xyclopropyl-3-(xyclopropylmetoxy)benzoic ~ va (S)-2-amino-4-metylpentanamit
hydroclorua (CAN 10466-61-2) lam nguyén li¢u ban déu, va duoc tinh ché truc tiép
bing HPLC diu ché ma khong can bét ky xi ly ndo. MS (ESL m/z): 345,1 [M+H]".

Vidu5

4-Xyclopropy1—3-(xyclopropyhnetoxy)-N—(l-hydroxy-2-metylpropan—2-yl)benzamit

N 5V

H

Hop chit & d& muc nay duoc tbng hop tuong ty v6i Vi du 3d, st dung axit 4-
xyclopropyl-3-(xyclopropylmetoxy)benzoic va 2-amino-2-metylpropan-1-ol (CAN
124-68-5) 1am nguyén liéu ban ddu, va duge tinh ché tryc tiép bang HPLC diéu ché
ma khéng can bit ky xir Iy nao. MS (ESL, m/z): 304,1 [M+H]".

Vidu6

4-Xyclopropyl-3-(xyclopropylmetoxy)-N-[2-(1,3 -thiazol-2-yl)propan-2-yl]benzamit
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AN o

Hop chit & d& muc nay duoc tdng hop twong tu v6i Vi du 3d, st dung axit 4-
xyclopropyl-3-(xyclopropylmetoxy)benzoic va 2-(thiazol-2-yl)propan-2-amin (CAN
1082393-38-1) lam nguyén liéu ban dau. Hbn hop phan ung ndy dugc rét vao 20
mL nuéde da/nude, duoe chiét bang iPrOAc (2 x 30ml) va dugc rira bang 20 mL
nude da/nude/nude mudi. Cac 16p hitu co duge két hop, duoc lam khd béng
Na;SOs va duoc cd trong chin khong dé tao ra 29 mg chit rin mau vang nhat.
Nguyén liéu thoé dugc tinh ché bing TLC didu ché (silica gel, 2 mm, heptan/iPrOAc,
1:1) va duoc rua giai trong DCM/iPrOAc 1:1 @ tao ra 15 mg hop chit & d& muc
nay dudi dang chét rin mau tring. MS (ESL, m/z): 357,1 [M+H]*.

Vidu7

Etyl 2-[4-xyclopropyl-3-(xyclopropylmetoxy)benzamido]-2-etylbutanoat

Hop chit & d& muc nay duoc téng hop twong tw v&i Vi du 3d, st dung axit 4-
xyclopropyl-3-(xyclopropylmetoxy)benzoic ~ va  etyl 2-amino-2-etylbutanoat
hydroclorua (CAN 1135219-29-2) lam nguyén li¢u ban dau. HOn hop phan tmg nay
duoc khudy trong 4 ngdy & nhiét do moéi truong, rét 1én trén 1 M HCl/nuéce
da/nudc/mude mudi (25 mL) va duge chiét bang EtOAc (2 x 30 mL). Cac 16p hiru
co duoc két hop va duogc ria b%ng nude da/mude/nude mudi (25 mL), duge 1am khod
bing NaySO4 va duge b trong chan khong d2 tao ra 122 mg chét rdn mau vang.
Nguyén lidu thd duoc tinh ché bing TLC diéu ché (silica gel, 2 x 2,0 mm,
heptan/EtOAc 4:1) va dugc rira giai trong DCM/EtOAc 1:1 dé tao ra 30 mg hop
chét & d muc ny duéi dang chét rén mau tring. MS: 374,3 [M+H]*,
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Vidu8

Axit 2-[4-xyclopr0pyl—3-(xyclopropylmetoxy)benzamido]-2-etylbutanoic

Hon hop cua etyl 2-[4-xyclopropyl-3-(xyclopropylmetoxy)benzamido]-2-
etylbutanoat (Vi du 7; 25 mg, 66,9 pmol) va natri hydroxit (268 pL, 268 pmol)
trong THF (266 pL) va MeOH (266 pL) dugc khudy & 100°C trong 40 gio. Hon
hop phan ting ndy dugc rét 1én trén nuée da/nude/nude mubi/HCl IN (25 mL) va
duoc chiét bang EtOAc (2 x 30 mL). Cac chét chiét két hop dugce ria bang nudc
da/nude/mude mudi (25 mL), duge lam khd béng Na>SO4 va dugc ¢b trong chan
khong d tao ra 22 mg hop chit & d& muc nay dudi dang chét rin mau vang nhat.

MS: 3443 [M-H]".
Vidu9

4-Xyclopropyl-3-(xyclopropylmetoxy)-N-[3-(3,3 -difloazetidin-1-carbonyl)pentan-3-

yl]benzamit

HOon hop cua axit 2-(4-xyclopropyl-3-(xyclopropylmetoxy)benzamido)-2-
etylbutanoic (Vi du 8; 12 mg, 34,7 pmol), 3,3-difloazetidin hydroclorua (CAN
288315-03-7; 5,4 mg, 41,7 pmol), 1-hydroxybenzotriazol hydrat (10,6 mg, 69,5
umol) va DIEA (18 mg, 23,8 pL, 139 pmol) trong DMF (120 pL) duge khudy trong
20 gid ¢ nhiét d6 moi truong. Hdn hop phan tmg nay dugc rét 1én trén nudc
da/mude mudi/l mL 1 N HCI (20 mL) va dugc chiét bang EtOAc (2 x 30 mL). Céc

chét chiét két hop duoc rira bang nude da/nude/mnudec mudi (20 mL), duoc lam kho
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bang Na>SO4 va dugc cd trong chan khong d8 tao ra 22 mg chét rin mau vang nhat.
Nguyén liéu thé duoc tinh ché bing TLC diéu ché (silica gel, 1 mm, heptan/EtOAc
1:1) va duoc ria giai trong DCM/EtOAc 1:1 d2 tao ra 7 mg hop chit & d& muc nay
duéi dang chét rin mau tring. 421,2 [M+H]".

Vidul0

3-(Xyclopropylmetoxy)-4-(3,3-difloazetidin-1-yl)-N- [2-(5-metyl-1,2,4-0xadiazol-3-
yl)propan-2-yl]benzamit

A o
beg gty
N

7

a) Este metyl ctia axit 4-bromo-3-xyclopropylmetoxy-benzoic

Br
Hop chit & d& muc nay dugc tbng hop tuong tu v6i Vi du 3a, sit dung metyl 4-

bromo-3-hydroxybenzoat (CAN 106291-80-9) va (bromometyl)xyclopropan (CAN
7051-34-5). MS: 285,0 [M+H]".

b) Este metyl cua axit 3-xyclopropylmetoxy-4-(3,3-diflo-azetidin-1-yl)-benzoic

o

F

Metyl 4-bromo-3-(xyclopropylmetoxy)benzoat (500 mg, 1,75 mmol) dugc hoa tan
trong toluen (28 mL). 3,3-Difloazetidin hydroclorua (CAN 288315-03-7; 250 mg,
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1,93 mmol), xesi cacbonat (1,43 g, 438 mmol), raxemic-2,2'-
bis(diphenylphosphino)-1,1'-binaphtyl (76,4 mg, 123 pmol) va paladi (II) axetat
(19,7 mg, 87,7 umol) dugc bd sung vio trong mdi trudng argon. Hon hop phan ung
tao ra duoc gia nhiét dén 110°C trong 16 gid. Sau khi lam ngudi xudng nhiét do
trong phong, EtOAc (40 mL) dugc bd sung vao. Hon hop nay duoc rét 1én trén
nuéc da/HC1 IN/nuée mudi (80 mL) va duge chiét bing EtOAc. Céc 16p hitu co
duoc rira ngugc lai bang nude mudi, dugc lam khé bing NaxSOs, dugc loc va dugce
b trong chan khéng. Nguyén liéu thé nay duge tinh ché biang cach chay sac ky
nhanh (silica gel, 50 g, gradien ctia EtOAc trong heptan).

¢) Axit 3-(xyclopropylmetoxy)-4-(3,3-difloazetidin-1-yl)benzoic

AN o
© D)L OH
Wy
F

Metyl 3-(xyclopropylmetoxy)-4-(3,3-difloazetidin-1-yl)benzoat (356 mg, 1,2 mmol)
duoc két hop voi tetrahydrofuran (21 mL) va nuéc (7 mL) dé tao ra dung dich
khong mau. Lithi hydroxit monohydrat (151 mg, 3,59 mmol) dugc bd sung vao va
h3n hop phan tmg tao ra dugc khudy trong diéu kién hdi luu trong 24 giv. Sau khi
lam ngudi xubng nhiét do trong phong, nude (10 mL) duge bd sung vao. Hon hop
phan tng nay dugc axit héa bing HCI IN (pH=2) va dugc chiét bang TBME (100
mL). L6p chira nuée duge chiét nguoc lai bing TBME. Cac pha hitu co dugce két
hop dugc 1am kho trén Na2SO4 va dugc ¢ trong chén khong dé tao ra 320 mg hop
chét & @ muc nay duéi dang chét rén mau tréng nhat. MS: 284,3 [M+H]*.

d) 3-(Xyclopropylmetoxy)-4-(3,3-difloazetidin-1-yl)-N- [2-(5-metyl-1,2,4-
oxadiazol-3-yl)propan-2-yl]benzamit

Hon hop cua axit 3-(xyclopropylmetoxy)-4-(3,3-difloazetidin-1-yl)benzoic (50 mg,
177 pmol), DIEA (114 mg, 154 pL, 883 pmol), TBTU (62,3 mg, 194 pmol) va 2-
(5-metyl-1,2,4-oxadiazol-3-yl)propan-2-amin (CAN 1153 831-97-0; 27,4 mg, 194
umol) trong DMF (2 mL) dugc khudy & nhiét d6 moi truong qua dém. Sau khi c6
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trong chan khong (mdi truong chan khong cao, 40°C, 30 phut) phan cin nay duoc
hoa tan trong EtOAc (3 mL). 2N NaOH duoc bd sung vao. Hon hop nay dugc
khudy trong 1 phut va rét vao 10 g cot Varian chemElut. Sau 10 phut, cot nay duoc
rtra bing EtOAc (40 mL) va dung dich ndy dugc c6 trong chan khong. Nguyén liéu
thé nay dugc tinh ché bang cach chay sic ky nhanh (silica gel, 10 g, gradien cua
EtOAc trong heptan) d8 tao ra hop chét & dé muc nay. MS: 407,18 [M+H]*.

Vidull

N-[2-(5-Amino-1,2,4-oxadiazol-3 -yl)propan-2-yl]-3-(xyclopropylmetoxy)-4-(3,3-

difloazetidin-1-yl)benzamit

N 0
H 1 S—NH,
N N-0
F\%:J
F

Hop chét & d& myc nay duoc tbng hop tuwong ty véi Vi du 10d, st dung axit 3-
(xyclopropylmetoxy)-4-(3,3-diﬂoazetidin—l-yl)benzoic (Vi du 10c) va 1-(5-amino-
[1,2,4]oxadiazol-3-yl)-1-metyl-etyl-amoni clorua (CAN 1415899-80-7) lam nguyén
liéu ban diu. Hon hop phan tmg thdé dugc cd trong chén khong. Phin cin ndy duoc
khudy v6i EtOAc (3 mL). 2N NaOH dugc bd sung vao. Metanol (1 mL) duogc bd
sung vao 16p EtOAc d8 hoa tan chét ran sau khi tdch. Pha hitu co dugc lam kho
bing NaySOs, dugc loc va duge cd trong chan khong. San pham thd nay dugc Khudy
v6i BtOAc & diu kién hdi luu va 1am lanh tir tir dén nhiét 6 trong phong. Hop chat
& d& muc két ttia dugc thu gom bing cach loc. MS: 408,18 [M+H]".

Vidul2

N2-[3-(xyclopropylmetoxy)-4-(3,3-difloazetidin-1 -yl)benzoyl]-N-metyl-L-

leuxinamit
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Hop chit & d& muc nay duoc téng hop tuong tu v6i Vi du 10d, st dung axit 3-
(xyclopropylmetoxy)-4-(3,3-difloazetidin-1-yl)benzoic (Vi du 10c) va (S)-2-amino-
N,4-dimetylpentanamit hydroclorua (CAN 99145-71-8) lam nguyén liéu ban dau.
San phim thé niy dugc cd trong chan khéng (chan khong cao, 40°C). Phén cin nay
duoc hoa tan trong EtOAc (3 mL). 2N NaOH dugc bd sung vao. Hon hop nay duoc
khudy trong 1 phut va rét vao 10 g cot Varian chemElut. Sau 10 phut, ¢4t nay dugc
rira bing BtOAc (40 mL). Hon hop thd nay dugc cd trong chén khong va dugce tinh
ché bang cach chay sic ky nhanh (silica gel, 10 g, gradien ctia EtOAc trong heptan)
8 tao ra 35 mg hop chat & d& muc nay du6i dang chat rdn mau tréng. MS: 410,22
[M+H]".

Vidul3

3-(Xyclopropylmetoxy)-4-(3,3-difloazetidin-1-yl)-N-[(25)-1 -hydroxy-4-
metylpentan-2-yl|benzamit

RSV,
feeag!

Hop chét & d& myc nay duogc tbng hop tuong tu v6i Vi du 10d, st dung axit 3-
(xyclopropylmetoxy)-4-(3,3-diﬂoazetidin—l-yl)benzoic (Vi du 10c) va (S)-2-amino-
4-metylpentan-1-ol (CAN 7533-40-6) lam nguyén liéu ban d4u. Hon hop thd nay
duoc c6 trong chan khéng (mdi trudong chén khong cao, 40°C). Phén cin nay duge
hoa tan trong EtOAc (3 mL). 2N NaOH duoc bd sung vao. Dung dich nay dugc
khudy 1 phut va rét vao 10 g cot Varian chemElut. Sau 10 phit, cot nay dugc rua

bing EtOAc (40 mL). Dung mdi dugc lam bay hoi trong chan khong va nguyén liéu
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thd duge tinh ché bang cach chay sdc ky nhanh (silica gel, 10 g, gradien ctia EtOAc
trong heptan) dé tao ra 37 mg hop chét & d& muyc nay dudi dang chét rin mau tring.

MS: 383,21 [M+H]".
Vidu 14

3-tert-Butyl-5-[4-xyclopropyl-3 -(xyclopropylmetoxy)phenyl]-1,2,4-oxadiazo}

B6 sung CDI (15,7 mg, 96,9 pmol) vao dung dich cua axit 4-xyclopropyl-3-
(xyclopropylmetoxy)benzoic (Vi du 3c; 15 mg, 64,6 pmol) trong DMF khd (0,643
mL). Hén hop nay dugc khudy trong 30 phit & nhiét d0 moi truong. (E)-N'-
hydroxypivalimidamit (CAN 1240301-71-6; 11,3 mg, 96,9 pmol) dugc bd sung vao
va tiép tuc khudy & nhiét d6 mdi truong trong 1 gio. Nhiét do duoc ting 1én dén
100°C. Sau 72 gid, hdn hop nay duge d8 ngudi xubng nhiét do trong phong va dugce
tinh ché truc tiép bang HPLC didu ché ma khong cn bit ky xur Iy nao dé tao ra 13
mg hop chét & dé muc nay. MS (ESI) m/e = 313,5 [M+H]".

Vidu 15

N-[3-(2-Amino-2-oxoetyl)oxetan-3-yl] -4-xyclopropyl-3-

(xyclopropylmetoxy)benzamit

PP RS
O N NH
H

2

Hop chit & d¢& muc nay duoc tdng hop tuong tu v6i Vi du 3d, st dung axit 4-
xyclopropyl-3-(xyclopropylmetoxy)benzoic (Vi du 3c) va 2-(3-amino-oxetan-3-yl)-
axetamit (CAN 1417638-25-5) lam nguyén liéu ban dAu khi c¢6 mit cia DIEA trong
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THF. Hdn hop phan ting nay duoc rét 1én trén nude dd/nuéc/HCI IN (20 mL) va
duoc chiét bing EtOAc (2 x 40 mL). Cac 16p hitu co duoc két hop duge rira bang
nude da/mude (20 mL), duge lam kho bang NaxSO4 va dugc cd trong chin khong dé
tao ra 22 mg chét rin mau tréng. Nguyén liéu thd dugc tinh ché bang TLC diéu ché
(silica gel, 1,0 mm, heptan/EtOAc 1:1) va dugc rtra giai trong CH2CL/EtOAc 1:1 dé
tao ra 10 mg hop chit & d& muc nay dudi dang chét rin mau tring. MS(ESI): m/e =
345,2 [M+H]".

Vidu 16

N-[3-(2-Amino-2-oxoetyl)-1,1-dioxothietan-3-yl]-4-xyclopropyl-3-
(xyclopropylmetoxy)benzamit

0. .0
© N NH
H

2

Hop chét & d& muc nay dugc tdng hop twong tu voi Vi du 3d, st dung axit 4-
xyclopropyl-3-(xyclopropylmetoxy)benzoic (Vi du 3c) va 2-(3-amino-1,1-dioxo-
thietan-3-yl)axetamit (CAN 1613239-56-7) lam nguyén li€u ban d4u. Hon hop phan
ung nay dugc khudy trong 1 ngdy & nhiét d6 moéi truong. Hon hop phén Gng nay
duoc rét 1én trén nude da/nude/HCL 1M (20 mL) va dugc chiét bang EtOAc (2 x 30
mL). Céc chit chiét két hop dugc ria bing nuéc da/nude/nude mudi (20 mL), duge
lam kho bing Na,SO4 va dugce cd trong chan khong d tao ra 39 mg chit rdn mau
tréing nhat. Nguyén liéu tho dugc tinh ché bing HPLC diéu ché dé tao ra 18 mg hop
chét & d& muc nay. MS (ESI) m/e = 393,7 [M+H]*.

Vidu 17

1-[4-Xyclopropyl-3-(xyclopropylmetoxy)benzoyl] -4,4-diflo-L-prolinamit



Hop chit & dé& muyc nay dugc téng hop tuong ty v&i Vi du 3d, st dung axit 4-
xyclopropyl-3-(xyclopropylmetoxy)benzoic (Vi du 3c) va (2S)-4,4-difloprolinamit
(CAN 719267-96-6) 1am nguyén liéu ban dAu khi c6 mit ctia DIEA trong THF. Hon
hop phan tng nay dugc khudy trong 1 ngay & nhiét do mdi truong. Hoén hop phan
{mg nay duoc rét 1én trén nude da/nuée/HCI IN (20 mL) va duge chiét bang EtOAc
(2 x 40 mL). Céc chat chiét két hop dugc rira bing nude da/nude (20 mL), duge
lam kho bing Na»SO4 va dugc cd trong chin khong dé tao ra 11 mg diu khong
mau. Nguyén liéu thd nay dugc tinh ché bang TLC (silica gel, heptan/EtOAc 1:1) va
dugc rira giai trong CH2CL/EtOAc 1:1 dé tao ra 4 mg hop chét & d& muc dudi dang
dAu khong mau. MS(ESI): m/e = 365,3 [M+H]".

Vidu 18

N-(3-Carbamoylpentan-3-yl)-4-xyclopropyl-3-(xyclopropylmetoxy)benzamit

e

Hop chit & d& myc nay dugc tbng hop tuong ty v6i Vi du 3d, st dung axit 4-
xyclopropyl-3-(xyclopropylmetoxy)benzoic (Vi du 3c) va 2-amino-2-etylbutyramit
hydroclorua (CAN 17704-75-5) 1am nguyén li€u ban dau khi c¢6 mit cia DIEA
trong THF. H6n hop phan ung nay dugc khudy trong 2 ngay & nhiét d6 mdi truong,
6t 18n trén nudc da/nude/HCI IN (20 mL) va duge chiét biang EtOAc (2 x 40 mL).
Céc chit chiét két hop duge rira bing nuéc dé/nude (20 mL), duge lam kho béng
NazSOs va duoc ¢6 trong chan khong dé tao ra 24 mg chit rin mau tring. Nguyén

lidu thd duge tinh ché bing TLC didu ché (silica gel, 1,0 mm heptan/EtOAc 1:1 va
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duoc rira giai trong CH2CL/EtOAc 1:1 d2 tao ra 11 mg hop chit & dé myc nay duéi
dang chét rin mau tring. MS(ESI): m/e = 345,7 [M+H]*.

Vidu 19

N2-[4-xyclopropyl-3-(xyclopropylmetoxy)benzoyl] -N-metyl-L-leuxinamit

| Q H
0] N N_
H

)

Hop chit & d& muc nay dugc téng hop twong ty v&i Vi du 3d, st dung axit 4-
xyclopropyl-3-(xyclopropylmetoxy)benzoic (Vi du 3c) va (S)-2-amino-N,4-
dimetylpentanamit hydroclorua (CAN 99145-71-8) lam nguyén liéu ban dau khi cé
mit cua DIEA trong THF. Hén hop phén tng nay duoc khudy trong 1 ngay & nhiét
d6 moéi trudng, rét 1én trén nudc da/mnude/HCI IN (20 mL) va duoc chiét bang
EtOAc (2 x 40 mL). Céc chét chiét két hop duoc rira bing nude da/mude (20 mL),
duoc 1am kho bing NaySOs va dugc ¢d trong chan khong. Nguyén liéu thd nay
duoc tinh ché bang HPLC d8 tao ra 11 mg hop chét & dé muc nay dudi dang chét
rén mau tréng. MS(ESI): m/e = 359,2 [M+H]".

Vidu20

4-Xyclopropyl-3-(xyclopropylmetoxy)-N-[(25)-1 -(metansulfonyl)-2-(5-metyl-1,2,4-
oxadiazol-3-yl)propan-2-yl]benzamit

Hop chit & d& muc nay dugc tbng hop twong tu v6i Vi du 3d, st dung axit 4-
xyclopropyl-3-(xyclopropylmetoxy)benzoic (Vi du 3c) va (S)-2-(5-metyl-1,2,4-
oxadiazol-3-yl)-1-(metylsulfonyl)propan-2-amin (CAN 1613239-21-6) lam nguyén
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lidu ban dAu khi c6 mit ctia DIEA trong dioxan. Hon hop phan tmg nay dugc khudy
trong 1 ngdy & nhiét & moi truong, rét 1én trén nuée d4/HC1 0,1N (25 mL) va dugce
chiét bing EtOAc (2 x 25 mL). Cac chét chiét két hop duogc rira bing nude da/mnude
mubi (25 mL) dén o pH = 6, dugc lam kho bang NaySOs va duge ¢d dudi ap suét
giam dé tao ra 34 mg chét 1ong mau da cam. Nguyén liéu th6 duogc tinh ché bing
TLC didu ché (silica gel, 2,0 mm, heptan/AcOEt 1:2) va rira giai bang EtOAc dé tao
ra 6 mg hop chit & & muc nay. MS (ESI) m/e = 434,3 [M+H]*.

Vidu 21

4-Xyclopropyl-3-(xyclopropylmetoxy)-N-[(2R)-1-(metansulfonyl)-2-(5-metyl-1,2,4-
oxadiazol-3-yl)propan-2-yl]benzamit

I
JAN N_ N
0 ¥/

o) .
N7\

I
H
o=?=o

Hop chét & d& muc nay dugc tbng hop twong tw v&i Vi du 3d, str dung axit 4-
xyclopropyl-3-(xyclopropylmetoxy)benzoic (Vi du 3c) va (R)-2-(5-metyl-1,2,4-
oxadiazol-3-yl)-1-(metylsulfonyl)propan-2-amin (CAN 1613239-20-5) lam nguyén
liéu ban dau khi c6 mit cia DIEA trong dioxan. Hén hop phan tmg nay duoc khudy
trong 1 ngay & nhiét 6 méi truong, rét lén trén nuée da/HCL 0,1N (25 mL) va duoc
chiét bing EtOAc (2 x 25 mL). Céc chit chiét két hop duge ria bang nuéce
da/nude/nude mudi (25 mL) dén do pH = 6, duogc 1am kho bang NaxSOs va dugc ¢d
du6i p suét giam. Nguyén liéu thé duge tinh ché bing TLC diéu ché (silica gel, 2,0
mm, heptan/AcOEt 1:2) va rira giai bing EtOAc d€ tao ra 10 mg hop chat & dé muc
nay. MS (ESI) m/e = 434,3 [M+H]".

Vidu22

5-[4-Xyclopropyl-3-(xyclopropylmetoxy)benzoyl]-5-azaspiro [2,4]heptan-6-

carboxamit
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Hop chét & d& muc nay dugc tbng hop tuong tu voi Vi du 3d, st dung axit 4-
xyclopropyl-3-(xyclopropylmetoxy)benzoic (Vi du 3c) va 5-azaspiro[2,4]heptan-6-
carboxamit hydroclorua (CAN 1613115-26-6) lam nguyén li€u ban dau khi c6 mat
ctia DIEA trong dioxan. Hon hgp phéan Gmg nay duoc khudy trong 4 ngay & nhiét do
moi truong, rét 1én trén nude da/HC1 0,1N (25 mL) va duge chiét bang EtOAc (2 x
25 mL). Céc chét chiét két hop dugce rira bang nudc dd/nudc/nude mudi (25 mL)
dén do pH = 6, dugc lam khd bing NaxSOs va duge co dudi 4p sudt giam. San
phim thd nay duge tinh ché biing HPLC diéu ché dé tao ra 5 mg hop chit ¢ dé myc
nay. MS (ESI) m/e = 355,3 [M+H]".

Vidu23

5-tert-Butyl-3-[4-xyclopropyl-3-(2,2,2-trifloetoxy)phenyl]-1,2,4-oxadiazol

a) (Z)-4-Bromo-N'-hydroxy-3-metoxybenzimidamit

o~
Br

B4 sung hydroxylamin hydroclorua (344 mg, 4,95 mmol) va trietylamin (920 pL,
6,6 mmol) vao dung dich cta 4-bromo-3-metoxybenzonitril (CAN 120315-65-3;
700 mg, 3,3 mmol) trong EtOH (16,5 mL). Hon hop phéan tng nay dugc khudy &

-48-



35840

60°C qua dém. DCM (60 mL) dugc bd sung vao va hdn hop nay dugc ria bing
dung dich nuéc NaHCO; béo hoa. Pha nude duge chiét nguoc lai bang etyl axetat.
Céc 16p hitu co duoc két hop duge 1am kho trén Na»SOs va dugc lam bay hoi dén
khé. San phim thd niay dugc dung truc tiép trong budc phan tng tiép theo ma
khong cén tinh ché thém. MS (ESI) m/e = 247,1 [M+H]".

b) 3-(4-Bromo-3-metoxyphenyl)-5-tert-butyl-1,2,4-oxadiazol

o/
Br
N
$oc
N-o

B sung pivaloyl clorua (543 pL, 4,41 mmol) va trietylamin (946 pL, 6,78 mmol)
vao dung dich cua (Z)-4-bromo-N'-hydroxy-3-metoxybenzimidamit (875 mg, 3,39
mmol) trong DMF khé (22,6 mL). Hon hop phan tng nay duoc khudy & nhiét do
moi trudng trong 30 phut. Nhiét do ting 1€n dén 110°C va tiép tuc khudy qua dém.
Hon hop nay duoc c6 dudi ap suit giam. Etyl axetat va dung dich NaHCO; chua
nude bio hoa dugc bd sung vao va céac 16p duge tach ra. Lop hitu co duoc lam kho
trén NapSOs va duoc 1am bay hoi dén khd. Chay sic ky cot trén silica gel st dung
MPLC ISCO véi gradien cua heptan/etyl axetat tao ra hop chét & d& muc nay. MS
(EST) m/e = 311,1 [M+H]".

¢) 5-tert-butyl-3-(4-xyclopropyl-3-metoxyphenyl)-1 ,2,4-oxadiazol

O/
N
Zk\Iii]\ﬁ'%y-{%
N-o

B sung kali xyclopropyltrifloborat (217 mg, 1,47 mmol), paladi (I) axetat (11 mg,
0,048 mmol), xesi cacbonat (995 mg, 3,05 mmol) va butyldi-1-adamantylphosphin
(26 mg, 0,073 mmol) vao dung dich cta 3-(4-bromo-3-metoxyphenyl)-5-tert-butyl-
1,2,4-oxadiazol (380 mg, 1,22 mmol) trong toluen /nudc (5,4 mL / 0,7 mL) trong
mdi trudng argon. Hon hop phan tmg nay dugce khudy & 120°C qua dém. Etyl axetat
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va / dung dich NaHCOs chita nuéc bdo hoa duge bd sung vao. Cac 16p duoc tach
ra. Lop hitu co duge 1am kho trén Na2SOs va duoc lam bay hoi dén kho. San phim
thé nay dugc tinh ché bing céch chay sic ky cot trén silica gel st dung MPLC
ISCO véi gradien cta heptan/etyl axetat tao ra hop chit & d& muc nay. MS (ESI)
m/e =273,2 [M+H]".

d) 5-(5-tert-Butyl-1,2,4-oxadiazol-3-yl)-2-xyclopropylphenol

OH
A@N
S
N-o

B& sung dung dich 1,0 M cta BBr;3 trong CH>Cla (1,65 mL, 1,65 mmol) vao dung
dich cta 5-tert-butyl-3-(4-xyclopropyl-3-metoxyphenyl)-1,2,4-oxadiazol (300 mg,
1,1 mmol) trong CH2Clz khé (4,5 mL) trong mo6i trudng argon. Hon hgp phan tng
nay dugc khuéy & nhiét dd moéi trudng trong 12 gid, dugc ding béng cach thém
nuée va khudy trong 10 phut. Dung dich NH4Cl chtta nu6e béo hoa duoc bb sung
vao va céc 16p duoc tach ra. Pha chira nude duge chiét nguoc lai bang CH2Cl. Cac
pha hitu co dugc két hop, duoc lam kho bing MgSO4 va dugc lam bay hoi dén kho
dé tao ra 255 mg hop chit & d& muc nay. MS (ESI) m/e = 259,2 [M+H]".

e) 5-tert-Butyl-3-[4-xyclopropyl-3-(2,2,2-trifloetoxy)phenyl]-1 ,2,4-oxadiazol

B sung xesi cacbonat (166 mg, 0,511 mmol) va 2,2,2-trifloetyl triflometansulfonat
(CAN 6226-25-1; 35 pL, 0,256 mmol) vao dung dich cua 5-(5-tert-butyl-1,2,4-
oxadiazol-3-yl)-2-xyclopropylphenol (44 mg, 0,17 mmol) trong DMF khé (1,1 mL).
Hon hop nay duge khudy trong 4 git & nhiét d6 moi trudng. Dung mdi duoc loai bd
mdt phan dudi 4p sudt giam. Nudc va etyl axetat dugc bd sung vao, cac 16p duge
tach ra va 16p hitu co nay dugce lam kho bang MgSOs. Lam bay hoi dung moi tiép
theo 1a chay séc ky cot trén silic oxit béng gradien cua heptan/etyl axetat dé tao ra
hop chét & dé muc nay duéi dang dau nhét khong mau. MS (ESI) m/e = 341,2
[M+H]".

Vidu 24
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5-tert-Butyl-3-[4-xyclopropyl-3-(2,2-difloetoxy)phenyl]-1,2,4-oxadiazol

F__F

J

Hop chit & d& muc nay duoc tdng hop tuong tu voi Vi du 23e, st dung S-(5-tert-
butyl-1,2,4-oxadiazol-3-yl)-2-xyclopropylphenol (Vi du 23d) va 2,2-difloetyl
triflometansulfonat (CAN 74427-22-8) lam nguyén liéu ban dAu dé tao ra diu nhét
khong mau. MS (ESI) m/e = 323,3 [M+H]".

Vidu25

(-)-4-Xyclopropyl-N-[ 1-xyclopropyl-2-(5-metyl-1,2,4-oxadiazol-3 -yl)propan-2-yl]-
3-(2,2,2-trifloetoxy)benzamit

F F
¥
(o]
Br
O\/
(0]

B sung xesi cacbonat (8,34 g, 25,6 mmol) va 2,2, 2-trifloetyl triflometansulfonat
(CAN 6226-25-1; 1,28 mL, 9,38 mmol) vao dung dich cta etyl 4-bromo-3-
hydroxybenzoat (CAN 33141-66-1; 2,09 g, 8,53 mmol) trong DMF (57 mL). Phan
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ung nay duoc khudy trong 8 gitr & nhiét d6 moi truong. Dung moi dugce loai bé dudi
ap suét giam. Phin cin nay duogc hoa tan trong DCM va duge rua bang dung dich
NaHCO5 chira nuéc bdo hoa. Cac 16p duge tach ra, 16p hitu co ndy dugc lam khd
bing MgSO4 va duge dé dén kho. San phim thd nay dugc tinh ché bang céch chay
sic ky cot trén silica gel st dung gradien clia heptan/etyl axetat dé tao ra 2,7 g hop
chét & d& muc nay. MS m/e = 326 [M]*.

b) Etyl 4-xyclopropyl-3-(2,2,2-trifloetoxy)benzoat

B sung kali xyclopropyltrifloborat (1,34 g, 9,02 mmol), paladi (II) axetat (67,5 mg,
0,301 mmol), xesi cacbonat (6,13 g, 18,8 mmol) va butyldi-1-adamantylphosphin
(162 mg, 0,451 mmol) vao dung dich cta etyl 4-bromo-3-(2,2,2-trifloetoxy)benzoat
(2,46 g, 7,52 mmol) trong toluen /nude (33 mL / 4,4 mL) trong moi truong argon.
Hon hop nay dugc khudy & 120°C trong 12 gid. Etyl axetat va dung dich nudc
NaHCO; bdo hoa duoc bd sung vao. Céc 16p dugce tach ra. Lép hitu co duge lam
khd trén NaxSO4 va dugce bay hoi. Phén cin nay dugc tinh ché b?mg cach chay sic
ky cot trén silica gel v6i heptan/etyl axetat @ tao ra hop chit & d& muc nay. MS
(ESD) m/e = 289,2 [M+H]".

¢) Axit 4-xyclopropyl-3-(2,2,2-trifloetoxy)benzoic

F__F
I
0
OH
o)

B4 sung LiOH x H20 (476 mg, 11,3 mmol) vao dung dich cta etyl 4-xyclopropyl-3-
(2,2,2-trifloetoxy)benzoat (1,635 g, 5,67 mmol) trong dioxan/nuéc 1/1 (38 mL).
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Hon hop nay dugc khudy & nhiét @6 moi truong trong 12 gio. Dung dich nuée HCI
1M va etyl axetat/etanol (3/1) duoc bd sung vao. Cac 16p duge tach ra. Lép hitu co
duoc 1am kho trén MgSO4 va dugc bay hoi. Phan cin ndy dugce tinh ché bf?mg cach
chay séc ky cot trén silica gel sit dung MPLC ISCO bang gradien clia heptan/etyl
axetat dé tao ra hop chét & d& muc nay. MS (ESI) m/e = 259,1 [M-HJ-.

d) (-)-4-Xyclopropyl-N-[1 -xyclopropyl-2-(5-metyl-1 ,2,4-oxadiazol-3-yl)propan-2-
yl]-3-(2,2,2-trifloetoxy)benzamit

B4 sung DIEA (134 pL, 0,769 mmol) va TBTU (148 mg, 0,461 mmol) vao dung
dich cua axit 4-xyclopropyl-3-(2,2,2-trifloetoxy)benzoic (100 mg, 0,384 mmol)
trong DMF (2,5 mL). H3n hop nay dugc khudy trong 5 phut & nhiét 6 moi truong.
1,2,4-Oxadiazol-3-metanamin, a-(xyclopropylmetyl)-a,5-dimetyl-,  hydroclorua
(CAN 1415900-39-8; 92 mg, 0,423 mmol dugc bd sung vao va viée khudy dugc
tip tuc trong 3 gid. Dung mdi dugc loai bo dudi ap sut giam. Phin cin dugc hoa
tan trong etyl axetat va dugc rira béng dung dich nudc NaHCO3 béo hoa. Cac 16p
duge tach ra. L6p hiru co duge 1am kho trén Na2SO4 va duge 1am bay hoi dén kh.
Phin cin duoc tinh ché bang cach chay sic ky cot trén silica gel vdi gradien cta
heptan/etyl axetat. Cac chit ddng phan déi anh duogc tach ra bing HPLC diéu ché
khong dbi xtmg dé tao ra hop chét & dé muyc nay. MS (ESI) m/e = 424,3 [M+H]".

Vidu26

(+)-4-Xyclopropyl-N-[1-xyclopropyl-2-(5 -metyl-1,2,4-oxadiazol-3-yl)propan-2-yl]-
3-(2,2,2-trifloetoxy)benzamit

N
> ,O

Hop chét & dé muc nay dugc tdng hop tuong ty v6i Vi du 25d, sir dung axit 4-
xyclopropyl-3-(2,2,2-trifloetoxy)benzoic (Vi du 25¢) va 1,2,4-oxadiazol-3-
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metanamin, o-(xyclopropylmetyl)-a,5-dimetyl-, hydroclorua (CAN 1415900-39-8)
lam nguyén liéu ban dAu. Cac chat ddng phén déi anh dugc tach ra bing HPLC diéu
ché khong déi xtng dé tao ra hop chit & d& muc nay. MS (ESD) m/e = 4243
[M+H]".

Vidu 27

N-[3-(2-Amino-2-oxoetyl)-1,1-dioxothietan-3 -yl]-4-xyclopropyl-3-(2,2,2-

trifloetoxy)benzamit

X
H
N NH,
ST

07>
Hop chit & d muc nay dugc téng hop twong ty véi Vi du 25d, st dung axit 4-
xyclopropyl-3-(2,2,2-trifloetoxy)benzoic (Vi du 25¢) va 2-(3-amino-1,1-dioxo-
thietan-3-yl)axetamit (CAN 1613239-56-7) lam nguyén liéu ban d4u. San phdm tho
nay duoc tinh ché bang cach chay béng sic ky nhanh trén silica gel st dung gradien
cua heptan/etyl axetat d2 tao ra hop chit & dé muc nay. MS (ESI) m/e = 421,2
[M-+H]".

Vidu 28

4-Xyclopropyl-N-[(2R)-1-(metansulfonyl)-2-(5 -metyl-1,2,4-oxadiazol-3-yl)propan-
2-y1]-3-(2,2,2-trifloetoxy)benzamit

H Nﬁ(o
N)'/gN‘
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Hop chit & & muc nay dugc tbng hop tuwong ty voi Vi du 25d, st dung axit 4-
xyclopropyl-3-(2,2,2-trifloetoxy)benzoic (Vi du 25¢) va (R)-2-(5-metyl-1,2,4-
oxadiazol-3-yl)-1-(metylsulfonyl)propan-2-amin (CAN 1613239-20-5) lam nguyén
liéu ban d4u. San phim thd nay dugc tinh ché bang cach chay bing séc ky nhanh
trén silica gel st dung gradien cuia heptan/etyl axetat @2 tao ra hop chét ¢ d&& muc
nay. MS (ESI) m/e = 462,2 [M+H]".

Vidu29

4-Xyclopropyl-N-[(2S)-1-(metansulfonyl)-2-(5 -metyl-1,2,4-oxadiazol-3-yl)propan-
2-y1]-3-(2,2,2-trifloetoxy)benzamit

Hop chét & d& muc nay duoc téng hop tuong ty véi Vi du 25d, st dung axit 4-
xyclopropyl-3-(2,2,2-trifloetoxy)benzoic (Vi du 25¢) va (S)-2-(5-metyl-1,2,4-
oxadiazol-3-yl)-1-(metylsulfonyl)propan-2-amin (CAN 1613239-21-6) lam nguyén
liéu ban dau. San phim thd nay duoc tinh ché bing cach chay béng sic ky nhanh
trén silica gel sir dung gradien ciia heptan/etyl axetat @ tao ra hop chét & d& muc

nay. MS (ESI) m/e = 462,2 [M+H]".
Vidu 30

5-tert-Butyl-3-[4-xyclopropyl-3-(2-floetoxy)phenyl]-1 ,2,4-oxadiazol
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Hop chét & dé muc nay dugc tdng hop tuong tw voi Vi du 23e, st dung 5-(5-tert-
butyl-1,2,4-oxadiazol-3-yl)-2-xyclopropylphenol (Vi du 23d) va 1-flo-2-iodoetan
(CAN 762-51-6) lam nguyén liéu ban dau. MS (ESI) m/e = 305,2 [M+H]".

Vidu 31

(-)-4-Xyclopropyl-N-[ 1-xyclopropyl-2-(5-metyl-1 ,2,4-oxadiazol-3-yl)propan-2-yl]-
3-(2,2-difloetoxy)benzamit

Hop chit & d& muc nay duogc téng hop tuwong tu v6i Vi du 25d, sir dung axit 4-
xyclopropyl-3-(2,2-difloetoxy)benzoic, dugc didu ché trude day twong tu v6i Vi du
25 st dung etyl 4-bromo-3-hydroxybenzoat (CAN 33141-66-1) va 2,2-difloetyl
triflometansulfonat (CAN 74427-22-8) trong budc a, va 1,2,4-oxadiazol-3-
metanamin,o-(xyclopropylmetyl)-a,5-dimetyl-, hydroclorua (CAN 1415900-3 9-8)
lam nguyén liéu ban d4u. San phim tho nay dugc tinh ché bing cach chay bing séc
ky nhanh trén silica gel st dung gradien cuia heptan/etyl axetat dé tao ra hdn hop
clia cic chit ddng phéan ddi anh. Téch céc chit ddng phén ddi anh biang HPLC didu
ché khong ddi xtmg tao ra hop chit & dé& muyc nay. MS (ESI) m/e = 406,2 [M+H]".

Vidu 32

(+)-4-Xyclopropyl-N-[1-xyclopropyl-2-(5-metyl-1 ,2,4-oxadiazol-3-yl)propan-2-yl]-
3-(2,2-difloetoxy)benzamit

-56-



Hop chét & d& muc nay duogc tbng hop tuong tu v6i Vi du 31, sit dung axit 4-
xyclopropyl-3-(2,2-difloetoxy)benzoic va 1,2,4-oxadiazol-3-metanamin,o.-
(xyclopropylmetyl)-a,5-dimetyl-, hydroclorua (CAN 1415900-39-8) lam nguyén
litu ban dAu. San phdm thd nay dugc tinh ché bang cach chay bing sic ky nhanh
trén silica gel sir dung gradien cua heptan/etyl axetat 8 tao ra hdn hop clia cac chit
ddng phan di anh. Téch céc chit ddng phan di anh bang HPLC diéu ché khong
d6i xtmg tao ra hop chét & d& muc nay. MS (ESI) m/e = 406,2 [M+H]".

Vidu33

(-)-4-Xyclopropyl-N-[(1-xyclopropyl-2-(5 -metyl-1,2,4-oxadiazol-3-yl)propan-2-yl]-
3-(2-floetoxy)benzamit

Hop chit & d&& muc nay dugc tong hop tuong tu v6i Vi du 25d, st dung axit 4-
xyclopropyl-3-(2-floetoxy)benzoic, dugc didu ché trude day twong tw véi Vi du 25
stt dung etyl 4-bromo-3-hydroxybenzoat (CAN 33141-66-1) va 1-flo-2-iodoetan
(CAN  762-51-6) trong budc a, va 1,2,4-oxadiazol-3-metanamin,o-
(xyclopropylmetyl)-0,5-dimetyl-, hydroclorua (CAN 1415900-39-8) lam nguyén
liu ban dAu. San phém thd nay dugc tinh ché bing cach chay bing sic ky nhanh

trén silica gel st dung gradien ctia heptan/etyl axetat dé tao ra hdn hop cla cac chat
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ddng phan déi anh. Tach céc chit ddng phan ddi anh bang HPLC diéu ché khong
d5i xtmg tao ra hop chit & d& muc nay. MS (EST) m/e = 388,2 [M+H]".

Vidu 34

(+)-4-Xyclopropyl-N-[1 -xyclopropyl-2-(5-metyl-1,2,4-oxadiazol-3 -yl)propan-2-yl]-
3-(2-floetoxy)benzamit

F

J

o}
L

O
L s

"4

Hop chit & d muc nay dugc téng hop tuwong tu véi Vi du 33, st dung axit 4-
xyclopropyl-3-(2-floetoxy)benzoic va 1,2,4-oxadiazol-3-metanamin,o.-
(xyclopropylmetyl)-0,5-dimetyl-, hydroclorua (CAN 1415900-39-8) lam nguyén
liéu ban dau. San phim thd nay dugc tinh ché bing cach chay bing sic ky nhanh
trén silica gel sir dung gradien cua heptan/etyl axetat 2 tao ra hdn hop clia cac chat
ddng phan dbi anh. Tach céc chdt ddng phan déi anh bing HPLC diéu ché khong
d6i xtmg tao ra hop chit & d& muc nay. MS (ESI) m/e = 388,2 [M+H]".

Vidu35

(-)-N-[4-Amino-2-xyclopropyl-4-oxobutan-2-yl] -4-xyclopropyl-3-(2,2,2-

trifloetoxy)benzamit

e

H
N

NH,
I @O{

(0]
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Hop chit & d& muc nay duoc tbng hop tuong tu voi Vi du 25d, st dung axit 4-
xyclopropyl-3-(2,2,2-trifloetoxy)benzoic (Vi du 25¢) va 3-amino-3-xyclopropyl-
butanamit (CAN 1534510-01-4) lam nguyén liéu ban d4u. San phim thd ndy duoe
tinh ché bing cach chay bing séc ky nhanh trén silica gel sir dung gradien cua
heptan/etyl axetat 8 tao ra hdn hop cia cac chat ddng phéan d6i anh. Té4ch cac chét
ddng phén ddi anh bing HPLC diéu ché khong dbi xtmg tao ra hop chit & d& muc
nay. MS (ESI) m/e = 385,2 [M+H]".

Vidu36

(+)-N- [4-amino-2-xyclopropyl-4-oxobutan-2-yl]-4-xyclopropyl-3-(2,2,2-

trifloetoxy)benzamit

¥

H
oy
o] "”[: 0

Hop chit & d& muc nay duge tbng hop tuong ty v6i Vi du 25d, st dung axit 4-
xyclopropyl-3-(2,2,2-trifloetoxy)benzoic (Vi du 25c¢) va 3-amino-3-xyclopropyl-
butanamit (CAN 1534510-01-4) 1am nguyén liéu ban dAu. San pham thd nay dugce
tinh ché bang cach chay bing sic ky nhanh trén silica gel st dung gradien clia
heptan/etyl axetat dé tao ra hdn hop cua céc chat ddng phén d6i anh. Tach cac chat
ddng phén d6i anh bang HPLC diéu ché khong d6i xtmg tao ra hop chit & d& muc
nay. MS (ESI) m/e = 385,2 [M+H]".

Vidu 37

4-Xyclopropyl-N-[(2S)-3,3-dimetyl-1-(metylamino)-1 -oxobutan-2-yl]-3-[(propan-2-
yl)oxy]benzamit
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B4 sung propan-2-ol (2 mL, 25,96 mmol), triphenylphosphin (6,83 g, 25,96 mmol)
va diisopropyl azodicarboxylat (DIAD; 5,14 mL, 25,96 mmol) vao dung dich di
khudy ctia metyl 4-bromo-3-hydroxybenzoat (CAN 106291-80-9; 4 g, 17,3 mmol)
trong THF (100 mL), & 25°C. Hon hop phén g nay dugc khudy & 25°C trong 15
gio. Cac chét bay hoi ctia phan timg nay dugc loai bo dudi ap sut giam dé tao ra san
phém tho, san phém nay dugc tinh ché béng cach chay séc ky cot st dung etyl
axetat trong hexan 10% lam cac chét rira giai dé thu dugc hop chét & d& muc nay (4

g, 85%) dudi dang chét 16ng mau d6 nhat.

b) Metyl 4-xyclopropyl-3-(propan-2-yloxy)benzoat

Metyl  4-bromo-3-(propan-2-yloxy)benzoat 3 g 10,98 mmol), axit
xyclopropylboromc (1,2 g, 14,27 mmol) va K3POs (5,83 g, 27,45 mmol) dugc hoa
tan trong toluen-nudc (60 mL / 2,5 mL) va hdn hop nay duge khir khi bang nito
trong 30 phuit. Paladi(I)axetat (250 mg, 1,09 mmol) va trixyclohexylphosphin (308
mg, 1,09 mmol) duoc bd sung vao. Hon hop nay dugc khir khi béng argon trong 20
phut va sau d6 duoc gia nhiét dén 100°C trong 15 gid. Hon hop phan tmg nay dugc
pha lodng bang nude (50 mL) va duge chiét bang etyl axetat (3 x 100 mL). Cac 16p
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hitu co dugc két hop duge ria bing nudc mudi va 1lam kho bing NazSO4 khan.
Dung moi dugc loai bo dudi ap sudt giam d tao ra san phém thd, san phdm nay
duoc tinh ché bang cach chay sdc ky cot combiflash str dung etyl axetat trong hexan
15% 1am céc chét rira giai dé tao ra hop chit & d muc nay (2 g, 78%) dudi dang

chét 16ng mau vang nhat.

¢) Axit 4-xyclopropyl-3-(propan-2-yloxy)benzoic

U
>

B sung LiOH x H,O (753 mg, 17,94 mmol) vao dung dich di khudy cta metyl 4-
bromo-3-(propan-2-yloxy)benzoat (2,1 g, 8,97 mmol) trong dioxan/nudc 1/1 (60
mL) & 25°C. Hon hop phéan tmg ndy duoc khudy & 25°C trong 15 gid va sau d6
duoc dua dén @6 pH=2-3 béng cach thém dung dich nuéc HCI 1M. Chiét bﬁng etyl
axetat (3 x 50 mL) tiép theo 14 rira cac 16p hitu co da thu gom béng nudc mudi va
Jam kho biing Na;SOs. Loai bo dung moi dudi ap sult giam tao ra san pham thd, san
phim nay dugc tinh ché bing cach chay séc ky cot combiflash st dung etyl axetat
trong hexan 40% lam cac chét rira giai dé tao ra hop chit & d& muc nay (1,4 g, 71%)
du6i dang chét rén mau tring nhat. MS (ESI) m/e = 219,0 [M-H]-.

d) 4-Xyclopropyl-N-[(25)-3,3-dimetyl-1-(metylamino)-1-oxobutan-2-yl]-3-
[(propan-2-yl)oxy]benzamit

B sung DIEA (0,3 mL, 1,81 mmol) va 2-clo-1-metylpyridini iodua (290 mg, 1,13
mmol) vao dung dich da khudy ciia axit 4-xyclopropyl-3-(propan-2-yloxy)benzoic
(100 mg, 0,45 mmol) trong DMF (2,5 mL). Hon hop nay duge khudy trong 1,5 gio
& 25°C. (2S)-2-amino-N,3,3-trimetylbutanamit (CAN 89226-12-0; 78,7mg,
0,55mmol) dugc bd sung vao va tiép tuc khudy & 25°C trong 16 gio. Hon hop phén
ung nay dugc pha lodng bang nude (20 mL) va duge chiét bang etyl axetat (2 x 50
mL). Céc 16p hitu co duogc két hop duogc rua bang nudc mudi (50 mL), duoc lam

kho bing Na,SOs khan va duge cb trong chén khong 8 tao ra san phim thd, phim
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th6 nay dugc tinh ché qua HPLC didu ché dé thu duoc hop chit & d& muc nay (13,5
mg, 9%) dudi dang chit rdn mau tring nhat. MS (ESI) m/e = 347,1 [M+H]".

Vidu38

4-Xyclopropyl-N-[(2S)-1-xyclopropyl-2-(5-metyl-1 ,2,4-oxadiazol-3-yl)propan-2-
yl]-3-[(propan-2-yl)oxy]benzamit hodc chét déng phan d6i anh

o/L\
H > e N
N [\} \>’__
0 -0

a) 2-Xyclopropyl-N-metoxy-N-metylaxetamit

B6 sung timg phin CDI (70 g 431,6 mmol) vao dung dich d3 khudy cta
xyclopropyl-axit axetic (40 g, 400 mmol) trong DCM (400 mL) va hdn hop phén
ung nay dugc khudy trong 2 gio & 25°C. O,N-dimetyl-hydroxylamin hydroclorua
(39,76 g, 407,6 mmol) duge bd sung vao thanh mét phan. Hon hop phan tng nay
dwoc khudy trong 12 gitr & 25°C, dugc rét vao nude lanh nhu d4 (300 mL) va dugc
chiét biing DCM (2 x 200 mL). Lép DCM dé két hop duge ria bing nude mudi
(200 mL), dugc lam kho bing Na,SOs khan va dugc c6 dudi ap suit giam. San
phim thd ndy dugc tinh ché bing cach chay séc ky cot combiflash dé tao ra hop
chit & d& muc nay (45 g, 79%) dudi dang chét 16ng khong mau.

b) 1-Xyclopropylpropan-2-on

"y

o)

B sung metyl lithi (dung dich 1,6 M trong ete; 120 mL, 192,3 mmol) vao dung
dich da khudy cta 2-xyclopropyl-N-metoxy-N-metylaxetamit (25 g, 174,9 mmol)
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trong dietyl ete kho (125 mL) ¢ -15°C trong hon 30 phit. Hon hop phéan tmg nay
dugc khudy trong 1,5 gi & 0°C, dung bing dung dich nudec NH4Cl bio hoa (100
mL) va duge chiét bing dietyl ete (2 x 300 mL). Lép hitu co da két hop duge ria
bing dung dich nude mudi (200 mL), duoc 1am khd bang Na>SO4 khan va dugc ¢b
dudi 4p sudt giam dé tao ra hop chit & d& muc thd (52 g) dudi dang chit 16ng mau

vang nhat, cht niy dugc st dung trong budc tiép theo ma khong cAn tinh ché thém.

¢) 2-Amino-3-xyclopropyl-2-metylpropannitril

ZED SN
\N

N

B sung NH4OH (25% trong nudc; 360 mL) ¢ 25°C va amoni clorua (20 g, 374
mmol) vao dung dich da khudy ctia 1-xyclopropylpropan-2-on (36 g, 367 mmol)
trong etanol (360 mL). Hon hop phan tmg nay dugc khudy & 25°C trong 1 gid. Kali
xyanua (37 g, 572 mmol) duoc bd sung vao timg phan va viéc khudy duoc tiép tuc
trong 12 gid. Hon hop nay duoc c6 dudi ap sudt giam, pha lodng bang nude (500
mL) va dugc chiét bing etyl axetat (3 x 200 mL). Pha hitu co da tap hop dugc rua
bang dung dich sit sulphat bdo hoa (3 x 300 mL) va nude mudi (200 mL), dugc 1am
kho bang Na»SO4 khan va dugc c6 dudi dp sudt giam dé thu duoc hop chit & dé
muc thé (25 g) dudi dang diu mau vang, dau nay dugc st dung trong budc tiép theo

ma khong cin tinh ché thém. MS m/e = 123 [M-H]~.

d) Benzyl N-(1-xyano-2-xyclopropyl-1-metyletyl)carbamat

~)

NH
)/.—o
0

=N

Bd sung DIEA (70 mL, 426 mmol) va benzyl carbonocloridat (50% trong toluen;
79,2 mL, 232 mmol) vao dung dich da khudy cta 2-amino-3-xyclopropyl-2-
metylpropannitril (24 g, 194 mmol) trong THF kh6 (570 mL) & 25°C. Hon hop nay
duogc khudy & 45°C trong 18 gid va duoc cd dudi ap suét giam. Phan cin ndy dugc

hoa tan trong etyl axetat (300 mL) va duge rira bing dung dich nugc NaHCO; 1 M
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(250 mL). Céc 16p duoc tach ra. Lép nude duge chiét bang etyl axetat (2 x 200
mL). Pha hitu co da tdp hop duogc rua bang nudc mudi (200 mL), duoc lam kho
bing Na»SO4 khan va dugc lam bay hoi dén khd. San phim thé nay dugc tinh ché
béng cach chay sic ky cot combiflash, duge rira giai bing etyl axetat trong hexan
10% dé thu dugc hop chét & d& muc nay (42 g, 44%) dudi dang dau khong mau. MS
m/e =258,9 [M]".

e) Benzyl N-[2-xyclopropyl-1-(N-hydroxycarbamimidoyl)-1 -metyletyl]carbamat

HN  H
N
OH
NH
o
o

Bb sung trietylamin (25 mL, 179,1 mmol) va hydroxylamin hydroclorua (11,3 g,
162,5 mmol) vao dung dich da khudy cta benzyl N-(1-xyano-2-xyclopropyl-1-
metyletyl)carbamat (42 g, 162,8 mmol) trong etanol (520 mL). Hon hop phén tng
nay duoc khudy & 60°C trong 18 gio. Cac chét d& bay hoi duge loai bo dudi ap suat
giam. Phan c#n nay dugc pha lodng béng etyl axetat (300 mL) va dung dich nudc
NaHCO3 (200 mL). Céc 16p duoc téch ra. Lép nude dugc chiét bing etyl axetat (2 x
200 mL). Lép hitu co dé tdp hop dugc lam kho bing Na>SO4 khan va dugce lam bay
hoi dén kho. San phém th6 nay dugc tinh ché béng cach chay séc ky cot combiflash,
duoc rira giai bang etyl axetat trong hexan 15-20% @ thu dugc hop chit & & muyc
nay (40 g, 84%) dudi dang chit rén mau tring. MS (EST) m/e = 292,2 [M+H]".

f) Benzyl N-[(2S)-1-xyclopropyl-2-(5-metyl-1,2,4-oxadiazol-3-yl)propan-2-

yl]carbamat
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B4 sung 1,1 dimetoxy-N,N-dimetyletanamin (47,6 g, 357,4 mmol) vao dung dich di
khudy cua benzyl N-[2-xyclopropyl-1-(N-hydroxycarbamimidoyl)-1-
metyletyl]carbamat (26 g, 89,3 mmol) trong ruou isopropylic (466 mL). Hén hop
phan ung nay dugc khudy trong 17 gi¢ & 25°C. Sau khi lam lanh xudng 0°C, bd
sung timg giot axit clohydric 4 M trong dioxan (112 mL, 447 mmol). Viéc khudy
duoc tiép tuc trong 2 gi & 0°C. Btyl axetat (300 mL) duoc bd sung vao va hén hop
ndy dugc rira bang dung dich nudc natri cacbonat ZM (500 mL). Lép nuée duge
chiét bing etyl axetat (2 x 300 mL). Pha hitu co da tap hop duoc rira bang nudc
mudi (200 mL), duge lam kho bing NaxSOs khan va dugc 1am bay hoi dén kho. San
phim thd nay dugc tinh ché bang cach chay sdc ky cot combiflash, dugc rira gidi
béng etyl axetat trong hexan 20-30% dé thu duoc raxemic benzyl N-[1-xyclopropyl-
2-(5-metyl-1,2,4-oxadiazol-3-yl)propan-2-yl]carbamat (25 g, 85%) dudi dang dau
dinh khong mau. Viéc tich khong d6i xtmg tao ra hop chit & dé muc nay (11,5 g,
46%) duéi dang dau dinh khong mau. MS (EST) m/e = 315,9 [M+H]".

2) (2 S)-1-Xyclopropyl-2—(5-metyl-1,2,4-oxadiazol-3-yl)propan-2-amin

N

o

B4 sung BCls (dung dich 1 M trong DCM; 186 mL) vao dung dich d& khudy ctia
benzyl N-[(28)-1-xyclopropyl-2-(5-metyl-1,2,4-oxadiazol-3 -yl)propan-2-
yl]carbamat (11,5 g, 36,5 mmol) trong DCM khé (250 mL) & 0°C trong mdi trudong
nito. Hon hop phan tng nay dugc khudy & 25°C trong 1,5 gio. Dung dich nay dugc
dimg bing metanol (30 mL) va H20 (10 mL). Dung méi duoe loai bd dudi ap suat
giam. Phan cin nay duoc hép phu trong nude (100 mL), duge bazo hoa bang dung
dich natri bicacbonat bdo hoa va dugc chiét baing DCM (2 x 200 mL). Céc chét
chiét két hop dugce rira bang nudc mubi (100 mL), dugc lam khd béng NaSO4 khan
va duoc lam bay hoi dén kho dé tao ra hop chét & d& muc nay (5,4 g, 82%) dudi

dang chét 16ng mau ndu nhat.

h) (28)-1-Xyclopropyl-2-(5-metyl-1 .2,4-oxadiazol-3-yl)propan-2-amin hydroclorua
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Bb sung timg giot dung dich 4 M cua axit clohydric trong dioxan (37 mL, 149
mmol) vao dung dich da khudy ctia (2S)-1-xyclopropyl-2-(5-metyl-1,2,4-oxadiazol-
3-yl)propan-2-amin (5,4 g, 29,8 mmol) trong metanol (50 mL) & 0°C. Dung dich
nay dugc khudy trong 2 gitr & 25°C. Céc chét d& bay hoi duoc loai bo dudi dp suét
giam. Pdng chung cht v6i toluen (2 14n) tiép theo 1a dong kho 8 thu dugc hop chat
& d& muc nay (6,2 g, 96%) dudi dang chét rin mau tréng nhat.

i) 4-Xyclopropyl-N-[(25)-1 -xyclopropyl-2-(5-metyl-1,2,4-oxadiazol-3-yl)propan-2-
yl]-3-[(propan-2-yl)oxy]benzamit hodc chit ddng phén dbi anh

Hop chit & dé& muc ndy dugc tbng hop tuong tw voi Vi du 37d tur axit 4-
xyclopropyl-3-(propan-2-yloxy)benzoic (Vi du 37¢; 110 mg, 0,5 mmol) va (2S)-1-
Xyclopropyl-Z-(S-metyl-l,2,4-0xadiazol-3-yl)propan—2-amin hydroclorua (109 mg,
0,5 mmol) dudi dang chit rin mau tring nhat (46 mg, 24%). MS (ESI) m/e = 384,1
[M+H]".

Vidu39

4-Xyclopropyl-N-[(2S)-3,3-dimetyl-1 -(metylamino)-1-oxobutan-2-yl]-3-(2-

floetoxy)benzamit

NH

Hop chét & d& muyc nay dugc tdng hop tuong tw voi Vi du 37d tir axit 4-
xyclopropyl-3-(2-floetoxy)benzoic (Vi du 33; 100 mg, 0,45 mmol) va (25)-2-
amino-N,3,3-trimetylbutanamit (CAN 89226-12-0; 66,5 mg, 0,46 mmol) dudi dang
chét rin mau tring nhat (110 mg, 70%). MS (ESI) m/e = 350,9 [M+H]".
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Vidu 40

1-[4-Xyclopr0py1—3-(2-ﬂoetoxy)benzoyl]-4,4-diﬂo-L-prolinamit

s
0
F
F
N
0
0% SNH,

Hop chit & d& muc ndy duoc tbng hop twong ty voi Vi du 37d tr axit 4-
xyclopropyl-3-(2-floetoxy)benzoic (Vi du 33; 100 mg, 0,45 mmol) va (25)-4,4-
diflopyrolidin-2-carboxamit hydroclorua (CAN 426844-51-1; 86 mg, 0,46 mmol)
dudi dang chét rén mau tring nhat (63 mg, 46%). MS (ESI) m/e =356,9 [M+H]".

Vidu4l

4-Xyclopropyl-N-[(2S)-3,3-dimetyl-1 -(metylamino)-1-oxobutan-2-yl]-3-(2,2,2-

trifloetoxy)benzamit
F
F
0 /ﬁ/
" |
H NH
N
o}
o

Hop chét & d& muc nay dugc téng hop twong tw véi Vi du 37d tir axit 4-
xyclopropyl-3-(2,2,2-trifloetoxy)benzoic (Vi du 25c¢; 100 mg, 0,38 mmol) va (25)-
2-amino-N,3,3-trimetylbutanamit (CAN 89226-12-0; 67 g, 0,46 mmol) dudi dang
chét rin mau tring nhat (49 mg, 70%). MS (ESI) m/e = 386,8 [M+H]".

Vidu42

1-[4-Xyclopropyl-3-(2,2,2-triﬂoetoxy)benzoyl]-4,4-diﬂo-L-prolinamit
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Hop chit & d& muc nay duoc tbng hop twong tw véi Vi du 37d tu axit 4-
xyclopropyl-3-(2,2,2-trifloetoxy)benzoic (Vi du 25¢; 100 mg, 0,38 mmol) va (2S)-
4,4-diflopyrolidin-2-carboxamit hydroclorua (CAN 426844-51-1; 86,1 mg, 0,46

mmol) dudi dang chét rén mau tring nhat (55 mg, 37%). MS (ESI) m/e = 393,1
[M+H]J".

Vidu43

N—[(2S)-4-amino—2-xyclopropyl-4-oxobutan-Z-yl]-4-xyclopropy1—3-[(propan-2-
yl)oxy]benzamit

Hop chit & d& muc nay dugc tdng hop tuong tw véi Vi du 37d tur axit 4-
xyclopropyl-3-(propan-2-yloxy)benzoic (Vi du 37c; 100 mg, 0,45 mmol) va (3S)-3-
amino-3-xyclopropylbutanamit hydroclorua (97 mg, 0,54 mmol) dudi dang chit rén
mau tring nhat (56 mg, 36%). (3S)-3-Amino-3-xyclopropylbutanamit hydroclorua
dugc  didu ché twong ty v6i axit 3-xyclopropyl-3-[(2-metylpropan-2-
sulfinyl)amino]butanoic (CAN 15345 10-01-4) bit dau tir (R)-2-metylpropan-2-
sulfinamit (CAN 196929-78-9) va 1-xyclopropyl-etanon (CAN 765-43-5). MS
(ESI) m/e = 345,0 [M+H]".

Vidu44
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N-[(2R)-4-amino-2-xyclopropyl-4-oxobutan-2-yl] -4-xyclopropyl-3-[(propan-2-
yl)oxy]benzamit

N o

Hop chit & d& muc nay duoc tbng hop twong tu voi Vi du 37d tu axit 4-
xyclopropyl-3-(propan-2-yloxy)benzoic (Vi du 37c; 100 mg, 0,45 mmol) va (3R)-3-
amino-3-xyclopropylbutanamit hydroclorua (97 mg, 0,54 mmol) du6i dang chit rén
mau tring nhat (45 mg, 29%). (3R)-3-Amino-3-xyclopropylbutanamit hydroclorua
dwoc didu ché tuong tw VoI axit 3-xyclopropyl-3-[(2-metylpropan-2-
sulfinyl)amino]butanoic (CAN 1534510-01-4) bit diu tir (S)-2-metylpropan-2-
sulfinamit (CAN 343338-28-3) va 1-xyclopropyl-etanon (CAN 765-43-5). MS
(ESI) m/e = 345,0 [M+H]".

Vidu45

N-[(2R)-4-Amino-2-xyclopropy1-4-oxobutan—2-yl]-4-xyclopropyl-3-(2-

floetoxy)benzamit

F

J
A\©T N:{H

Hop chit & d muc nay duoc téng hop twong tw v6i Vi du 37d tu axit 4-
xyclopropyl-3-(2-floetoxy)benzoic (Vi du 33; 100 mg, 0,45 mmol) va (3R)-3-
amino-3-xyclopropylbutanamit hydroclorua (Vi du 44; 96 mg, 0,54 mmol) dudi
dang chit rin mau tring nhat (60 mg, 39%). MS (ESI) m/e = 348,8 [M+H]".

Vidu46

-69-



35840

3-tert-Butyl-5 -{4-xyclopropyl-3-[(propan—2-yl)0xy]pheny1}-1,2,4-0xadiazol

o
&

B4 sung N,N'-dixyclohexylcarbodiimit (54 mg, 0,33 mmol) vao dung dich da khudy
ctia axit 4-xyclopropyl-3-(propan-2-yloxy)benzoic (Vi du 37c; 50 mg, 0,22 mmol)
trong DMF kh6 (3 mL). Hon hop nay dugce khudy trong 30 phat ¢ 25°C. (E)-N'-
Hydroxy-2,2-dimetylpropimidamit (39 mg, 0,33 mmol) dugc bd sung vio va viée
khuéy dugc tiép tuc trong 1 gio & nhiét d6 25°C. Nhiét do duogc tang 1én dén 100°C
trong 72 gid. Sau khi lam lanh xubng nhiét do trong phong, hdn hop thd d3 c6 duoc
tinh ché bang HPLC diéu ché d& tao ra hop chét & & muyc nay (34 mg, 51%) dudi
dang cht 16ng khong mau. MS (ESI) m/e = 331,2 [M+H]".

Vidu47
3-tert-Butyl-5-[4-xyclopropyl-3-(3,3-diflopyrolidin-1 -yl)phenyl]-1,2.4-oxadiazol

FF

-

a) Metyl 4-xyclopropyl-3-(3,3-diflopyrolidin-1 -yl)benzoat
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Bb sung 3,3-diflopyrolidin hydroclorua (1,1 g, 7,84 mmol) va natri tert-butoxit
(1,88 g, 19,6 mmol) vao dung dich da khudy ctia metyl 3-bromo-4-
xyclopropylbenzoat (CAN 1131615-05-8; 1 g, 3,92 mmol) trong dioxan (10 mL).
Hon hop nay duge khir khi bang nito trong 10 phat. Ru-Phos (220 mg, 0,47 mmol)
va Brett-Phos palladocycle (188 mg, 0,23 mmol) dugc bd sung vao. Huyén phi ndy
dugc khir khi 5 phut, duge khudy & 100°C trong 45 gid va loc qua dém xelit. Chét
loc da ¢6 duogc tinh ché qua TLC didu ché @ thu duge hop chit & d&& muc nay (200
mg, 19%) du6i dang chat rdn mau tring nhat. MS (EST) m/e =282,2 [M+H]".

b) Axit 4-xyclopropyl-3-(3,3-diflopyrolidin-1-yl)benzoic

F

F
t‘ OH
N (0]

Hop chit & d& myc nay duoc tdng hop tuong tu voi quy trinh duge md ta trong Vi
du 37c¢, bit dau tir metyl 4-xyclopropyl-3-(3,3-diflopyrolidin-1-yl)benzoat (200 mg,
0,71 mmol) st dung LiOH x H2O (60 mg, 1,42 mmol) dudi dang chét rén mau tring
nhat (150 mg, 79%). MS (ESI) m/e = 268,1 [M+H]".

¢) 3-tert-Butyl-5-[4-xyclopropyl-3-(3,3-diflopyrolidin-1 -yl)phenyl]-1,2,4-oxadiazol

Hop chét & dé muc nay duge téng hop twong ty voi Vi du 46 tir axit 4-xyclopropyl-
3-(3,3-diflopyrolidin-1-yl)benzoic (50 mg, 0,18 mmol) va (E)-N'-hydroxy-2,2-
dimetylpropimidamit (32 mg, 0,28 mmol) dudi dang chét 1ong khong mau (23 mg,
35%). MS (ESI) m/e = 348,3 [M+H]".

Viduy 438

1-{4-Xyclopropyl-3-[(propan-2-yl)oxy]benzoyl} -4,4-diflo-L-prolinamit
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Hop chét & d& muc niy duoc téng hop twong tu véi Vi du 37d tir axit 4-
xyclopropyl-3-(propan-2-yloxy)benzoic (Vi du 37¢; 100 mg, 0,45 mmol) va (25)-
4,4-diflopyrolidin-2-carboxamit hydroclorua (CAN 426844-51-1; 102 mg, 0,54
mmol) duéi dang chat rin mau tring nhat (18 mg, 11%). MS (ESI) m/e = 353,1
[M+H]".

Vidu 49

4-Xyclopropyl-N-[(2R)-1-xyclopropyl-2-(5-metyl-1 ,2,4-oxadiazol-3-yl)propan-2-
yl]-3-[(propan-2-yl)oxy]benzamit

2 Z<r

H N

N N
A\©\O’( '\}‘oy_-—

a) Benzyl N-[(2R)-1-xyclopropyl-2-(5-metyl-1,2,4-oxadiazol-3-yl)propan-2-

yl]carbamat

0 N
@ H S
N-0

Bb sung 1,1 dimetoxy-N,N-dimetyletanamin (47,6 g, 357,4 mmol) vao dung dich da
khudy cla benzyl N-[2-xyclopropyl-1-(N-hydroxycarbamimidoyl)-1-
metyletyl]carbamat (26 g, 89,3 mmol) trong rugu isopropylic (466 mL). Hdn hop
phan Gng nay dugc khudy trong 17 gio & 25°C. Sau khi lam lanh xubng 0°C, bd
sung timg giot axit clohydric 4 M trong dioxan (112 mL, 447 mmol). Viéc khudy
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duoc tiép tuc trong 2 gid & 0°C. Etyl axetat (300 mL) dugc b sung vao va hdn hop
nay duoc rira bing dung dich nudc natri cacbonat 2M (500 mL). Lép nude duge
chiét bing etyl axetat (2 x 300 mL). Pha hitu co da tap hop duoc rira biang nudc
mubi (200 mL), dugc 1am khd bing Na2SO4 khan va dugc lam bay hoi dén kho. San
phim tho nay dugc tinh ché bing cach chay séc ky cot combiflash rira giai béng etyl
axetat trong hexan 20-30% dé thu duoc raxemic benzyl N-[1-xyclopropyl-2-(5-
metyl-1,2,4-oxadiazol-3-yl)propan-2-yljcarbamat (25 g, 85%) du6i dang diu dinh
khong mau. Viéc tdch khong d6i xtmg tao ra hop chit & d& muc nay (10,5 g, 42%)
duéi dang dau dinh khong mau. MS (ESI) m/e =316,1 [M+H]".

b) (2R)-1-Xyclopropyl-2-(5-metyl-1 ,2,4-oxadiazol-3-yl)propan-2-amin

N-o

Hop chit & d& muc nay (5,7 g, 99%) duogc tong hop tuong tu véi Vi du 38g bét dau
tur benzyl N-[(2R)-1-xyclopropyl-2-(5 -metyl-1,2,4-oxadiazol-3-yl)propan-2-

yl]carbamat duéi dang chét 16ng mau nau nhat.

¢) (2R)-1-Xyclopropyl-2-(5-metyl-1 .2,4-oxadiazol-3-yl)propan-2-amin hydroclorua

CIH N
HoN 1 \>___
N-o

Hop chét & d& muc nay (6,3 g, 92%) dugc tong hop tuong tw v6i Vi du 38h b4t dau
tr (2R)-1-xyclopropyl-2-(5-metyl-1,2,4-oxadiazol-3 -yl)propan-2-amin dudi dang

chat ran mau trang nhat.

d) 4-Xyclopropyl-N-[(2R)-1-xyclopropyl-2-(5 -metyl-1,2,4-oxadiazol-3-yl)propan-2-
y1]-3-[(propan-2-yl)oxy]benzamit
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Hop chit & d& muc nay dugc tdbng hop twong tw voi Vi du 37d tur axit 4-
xyclopropyl—3-(propan—2-y10xy)benzoic (Vi du 37¢; 110 mg, 0,5 mmol) va (2R)-1-
xyclopropyl-2-(5-mety1—l,2,4-0xadiazol-3-yl)propan-Z-amin hydroclorua (109 mg,
0,5 mmol) dudi dang chét rén mau tring nhat (31 mg, 16%). MS (ESI) m/e = 3839
[M+H]".

Vidu 50

4-Xyclopropyl-N-[(2R)-1-xyclopropyl-2-(5 -metyl-1,2,4-oxadiazol-3-yl)propan-2-
y1]-3-(6-flopyridin-3-yl)benzamit

F
SN
‘ g ;/
N
N
H 05—
0 N-0

a) Metyl 4-xyclopropyl-3-(6-flopyridin-3-yl)benzoat

F__N

z o~

X 0

Hop chit & d& muc nay dugc tong hop tuong tu v6i Vi du 37b bét du tir metyl 3-
bromo-4-xyclopropylbenzoat (CAN 1131615-05-8; 2,0 g, 7,84 mmol) va axit (6-
flopyridin-3-yl)boronic (2,8 g, 19,6 mmol) dudi dang chét rin mau tring (1,4 g,
66%). MS m/e =271 [M]".

b) Axit 4-xyclopropyl-3 -(6-flopyridin-3-yl)benzoic
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Hop chét & & muyc nay duoc téng hop twong tu v&i quy trinh duge md ta trong Vi
du 37c, bit dau tir metyl 4-xyclopropyl-3-(6-flopyridin-3-yl)benzoat (1,4 g, 5,2
mmol) st dung LiOH x H>0 (433 mg, 10,3 mmol) dudi dang chit rin mau tring
(1,3 g, 98%). MS (ESI) m/e = 257,9 [M+H]".

¢) 4-Xyclopropyl-N-[(2R)-1-xyclopropyl-2-(5-metyl-1 ,2,4-oxadiazol-3-yl)propan-2-
yl]-3-(6-flopyridin-3-yl)benzamit

Hop chit & d& muc ndy dugc tbng hop twong tw voi Vi du 37d tu axit 4-
xyclopropyl-3-(6-flopyridin-3-yl)benzoic (110 mg, 0,43 mmol) va (2R)-1-
xyclopropyl-2-(5-metyl-l,2,4-oxadiazol-3-yl)propan—2-amin hydroclorua (Vi du
49¢; 93 mg, 0,43 mmol) du6i dang chat rén mau tring nhat (62 mg, 34%). MS (ESI)
m/e = 421,0 [M+H]".

Vidu 51

N-[(2 S)—4-Amino-2-xyclopropyl—4-oxobutan—2—y1]-4-xyclopropy1—3-(2,2,2-

trifloetoxy) benzamit

Hop chit & d& muc ndy duge téng hop tuong ty véi Vi du 37d tir axit 4-
Xyclopropy1-3-(2,2,2-triﬂoetoxy)benzoic (Vi du 25¢; 100 mg, 0,38 mmol) va (35)-
3-amino-3-xyclopropylbutanamit hydroclorua (Vi du 43; 82 mg, 0,46 mmol) dudi
dang chét rin mau tréng nhat (50 mg, 34%). MS (ESI) m/e = 384,8 [M+H]".
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Vidu 52

N-[(2R)-4-Amino-2-xyclopropyl-4-oxobutan-2-yl] -4-xyclopropyl-3-(6-flopyridin-3-

F
2N
S I
o NH2
H
N
o)

Hop chit & d& muc nay duoc tbng hop tuong tu voi Vi du 37d tur axit 4-
xyclopropyl-3-(6-flopyridin-3-yl)benzoic (Vi du 50b; 80 mg, 0,31 mmol) va (3R)-3-

yl)benzamit

amino-3-xyclopropylbutanamit hydroclorua (Vi du 44; 67 mg, 0,37 mmol) dudi
dang chat rén mau tring nhat (65 mg, 55%). MS (ESI) m/e =381,9 [M+H]".

Vidu 53

N-[(2S)-4-Amino-2-xyclopropyl-4-oxobutan-2-yl] -4-xyclopropyl-3-(6-flopyridin-3-

yl)benzamit

Hop chdt & dé muc ndy dugc téng hop tuong ty v&i Vi du 37d tu axit 4-
xyclopropyl-3-(6-flopyridin-3-yl)benzoic (Vi du 50b; 80 mg, 0,31 mmol) va (3S)-3-
amino-3-xyclopropylbutanamit hydroclorua (Vi du 43; 67 mg, 0,37 mmol) dudi
dang chét rin mau tring nhat (68 mg, 57%). MS (ESI) m/e = 381,8 [M+H]".

Vidu 54
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N—[(2S)-4-Amino-2-xyclopropyl-4-oxobutan-2—y1]-4-xyclopropyl-3-(2-

floetoxy)benzamit

Hop chit & d& muc ndy dugc téng hop tuong tw voi Vi du 37d tr axit 4-
xyclopropyl-3-(2-floetoxy)benzoic (Vi du 33; 100 mg, 0,45 mmol) va (3S)-3-
amino-3-xyclopropylbutanamit hydroclorua (Vi du 43; 96 mg, 0,53 mmol) dudi
dang chét rén mau tring nhat (75 mg, 42%). MS (ESI) m/e = 349,2 [M+H]".

Vidu 55

1-[4-Xyclopropyl-3-(1 -metyl-IH-pyrazol-S-yl)benzoyl]-4,4-diﬂo-L-prolinamit

=N
N~
" F
5
o)

07 NH,
a) Metyl 4-xyclopropyl-3-(3,3-diflopyrolidin-1 -yl)benzoat

N<n” o~
y N

= 0

Hop chit & d& muc nay duoc tong hop tuong tu véi Vi du 37b bét dau tir metyl 3-
bromo-4-xyclopropylbenzoat (CAN 1131615-05-8; 2 g, 7,84 mmol) va 1-metyl-5-
(tetrametyl—1,3,2—dioxaborolan-2-y1)-IH-pyrazol (2,4 g, 11,8 mmol) dudi dang dau
mau nau nhat (1,4 g, 70%). MS m/e = 256,5 [M]*.
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b) Axit 4-xyclopropyl-3-(1-metyl- 1H-pyrazol-5-yl)benzoic

HO
o

/
N-N
|/

Hop chét & & myc nay dugc tdng hop tuong tu véi quy trinh duge md ta trong Vi
du 37c, bt dau tir metyl 4-xyclopropyl-3-(1-metyl-1H-pyrazol-5-yl)benzoat Qg
7,8 mmol) st dung LiOH x F20 (655 mg, 15,6 mmol) dudi dang chét rén mau tring
nhat (1,2 g, 63%). MS (ESI) m/e = 241,0 [M-HJ-.

¢) 1-[4-Xyclopropyl-3-(1-metyl-1 H-pyrazol-5-yl)benzoyl] -4 4-diflo-L-prolinamit

Hop chit & d& muc nay duoc tbng hop tuwong tw véi Vi du 37d tu axit 4-
xyclopropy1-3—(1-metyl—1H-pyrazol-5-yl)benzoic (80 mg, 0,33 mmol) va (25)-4,4-
diflopyrolidin-2-carboxamit hydroclorua (CAN 426844-51-1; 57 mg, 0,4 mmol)
duéi dang chat rAn mau tréng nhat (50 mg, 40%). MS (ESI) m/e =375,1 [M+H]".

Vidu 56

4-Xyclopropyl-N-[(25)-3,3-dimetyl-1 ~(metylamino)-1-oxobutan-2-yl]-3-(1 -metyl-
1H-pyrazol-5-yl)benzamit

=
L N—
Aé\(d;#m
N
) (e}

Hop chét & 48 muc nay dugc tong hop twong tu véi Vi du 37d tu axit 4-
xyclopropyl-3-(1—metyl-lH-pyrazol-S-yl)benzoic (Vi du 55b; 80 mg, 0,33 mmol) va
(2S)-2-amino-N,3,3-trimetylbutanamit (CAN 89226-12-0; 57 g, 0,39 mmol) dudi
dang chét rén mau tring nhat (72 mg, 59%). MS (ESI) m/e = 369,2 [M+H]".

Vidu 57

-78-



35840

1-[4—Xyclopropy1—3—(6-ﬂopyridin—3-yl)benzoyl]-4,4-diﬂo-L-prolinamit

F
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07 >NH,

Hop chit & d& muc nay duoc tbng hop twong tw véi Vi du 37d tur axit 4-
Xyclopropy1-3-(6-ﬂopyridin—3-yl)benzoic (Vi du 50b; 100 mg, 0,39 mmol) va (25)-
4,4-diflopyrolidin-2-carboxamit hydroclorua (CAN 426844-51-1; 87 mg, 0,46
mmol) duéi dang chét rén mau tring nhat (65 mg, 43%). MS (ESI) m/e = 390,1
[M+H]*.

Vidu 58

4-Xyclopropyl-N-[(2S)-3,3-dimetyl-1 -(metylamino)-1-oxobutan-2-yl]-3-(6-
flopyridin-3-yl)benzamit

F
Z>N
)
|
H NH
N
0
0

Hop chit & dé muc nay dugc tdng hop twong tw voi Vi du 37d tir axit 4-
xyclopropyl-3-(6-flopyridin-3-yl)benzoic (Vi du 50b; 100 mg, 0,39 mmol) va (25)-
2-amino-N,3,3-trimetylbutanamit (CAN 89226-12-0; 67 mg, 0,46 mmol) dudi dang
chét rén mau tring nhat (70 mg, 47%). MS (ESI) m/e = 384,2 [M+H]".

Vidu 59

4-Xyclopropyl-N-[(2S)-1-xyclopropyl-2-(5 -metyl-1,2,4-oxadiazol-3-yl)propan-2-
yl1]-3-(1-metyl-1H-pyrazol-5-yl)benzamit
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Hop chit & d& muc nay duoc tbng hop tuwong tw voi Vi du 37d tir axit 4-
xyclopropyl-3-(1-metyl-1H-pyrazol-5-yl)benzoic (Vi du 55b; 110 mg, 0,45 mmol)
va (2S)-1-xyclopropyl-2-(5-metyl-1,2,4-oxadiazol-3-yl)propan-2-amin hydroclorua
(Vi du 38h; 99 mg, 0,45 mmol) du6i dang cht rén mau trang nhat (73 mg, 40%).
MS (ESI) m/e = 404,2 [M-HJ".

Vidu 60

4-Xyclopropyl-N-[(2S)-1-xyclopropyl-2-(5-metyl-1 ,2,4-oxadiazol-3-yl)propan-2-
yl]-3-(6-flopyridin-3-yl)benzamit

F
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Hop chit & d& muc niy dugc téng hop tuwong tw véi Vi du 37d tir axit 4-
xyclopropyl-3-(6-flopyridin-3-yl)benzoic (Vi du 50b; 110 mg, 0,43 mmol) va (25)-
1-xyclopropyl-2-(5-metyl-1,2,4-oxadiazol-3-yl)propan-2-amin hydroclorua (Vi du
38h; 93 mg, 0,43 mmol) duéi dang cht rn mau tring nhat (49 mg, 27%). MS
(ESI) m/e = 420,9 [M+H]".

Vidu6l

N-[(2R)-4-Amino-2-xyclopropyl-4-oxobutan-2-yl] -4-xyclopropyl-3-(3,3-
diflopyrolidin-1-yl)benzamit
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Hop chit & d& muc nay dugc tbng hop twong ty voi Vi du 37d tur axit 4-
xyclopropyl-3-(3,3-diﬂopyrolidin—1-yl)benzoic (65 mg, 0,24 mmol) va (BR)-3-

amino-3-xyclopropylbutanamit hydroclorua (Vi du 44; 52 mg, 0,29 mmol) dudi
dang chat rin mau tring nhat (19 mg, 20%). MS (ESI) m/e =392,1 [M+H]".

Vidu 62

N-[(2 S)-4-Amin0-2-xyclopropyl—4-oxobutan—2-y1]-4-xyclopropyl-3-(3,3-
diflopyrolidin-1-yl)benzamit

Hop chét & 4 muc nay dugc téng hop tuong tu véi Vi du 37d tu axit 4-
xyclopropy1-3-(3,3-diﬂopyrolidin—1-y1)benzoic (60 mg, 0,22 mmol) va (3S)-3-
amino-3-xyclopropylbutanamit hydroclorua (Vi du 43; 40 mg, 0,22 mmol) dudi
dang chét rén mau tring nhat (24 mg, 27%). MS (ESI) m/e =391,7 [M+H]".

Vidu 63

4-Xyclopropyl-N-[(2R)-1-xyclopropyl-2-(5 -metyl-1,2,4-oxadiazol-3-yl)propan-2-
y1]-3-(3,3-diflopyrolidin-1-yl)benzamit
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Hop chit & d& muc nay duoc tbng hop twong tu véi Vi du 37d tu axit 4-
xyclopropyl-3-(3,3-diflopyrolidin-1-yl)benzoic (60 mg, 0,22 mmol) va (ZR)-1-
xyclopropyl—2-(5—metyl-1,2,4-oxadiazol-3-yl)propan—Z-amin hydroclorua (Vi du
49¢; 49 mg, 0,22 mmol) dudi dang chét rén mau tréng nhat (35 mg, 36%). MS (ESI)
m/e =428,8 [M-H]J".

Vidu 64

4-Xyclopropyl-N-[(2S)-1-xyclopropyl-2-(5 -metyl-1,2,4-oxadiazol-3-yl)propan-2-
y1]-3-(3,3-diflopyrolidin-1-yl)benzamit ’

Hop chit & d& muc nay dugc tbng hop twong tw voi Vi du 37d tur axit 4-
Xyclopropyl-3-(3,3-diﬂopyrolidin-1-yl)benzoic (65 mg, 0,24 mmol) va (2S)-1-
xyclopropyl-Z-(S—metyl-l,2,4-0xadiazol-3-yl)propan-Z-amin hydroclorua (Vi du
38h; 63 mg, 0,3 mmol) dudi dang chét rin mau tring nhat (44 mg, 42%). MS (ESI)
m/e =431,2 [M+H]*.

Vidu 65

1-[4-Xyclopropyl-3-(3,3-diflopyrolidin-1 -yl)benzoyl]-4,4-diflo-L-prolinamit
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Hop chét & d8 muc nay duoc téng hop tuwong tw voi Vi du 37d tu axit 4-
xyclopropy1-3-(3,3-diﬂopyrolidin—1-yl)benzoic (50 mg, 0,18 mmol) va (25)-4,4-
diflopyrolidin-2-carboxamit hydroclorua (CAN 426844-51-1; 42mg, 0,22 mmol)
du6i dang chat rén mau tring nhat (50 mg, 67%). MS (ESI) m/e =400,1 [M+H]".

Vidu 66

4-Xyclopropyl-3-(3,3-diﬂopyr01idin-1-yl)-N-[(ZS)-3,3-dimetyl-l-(metylamino)-l-

oxobutan-2-yl]benzamit
F! F
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Hop chit & d8 muc nay dugc téng hop twong tw véi Vi du 37d tu axit 4-
xyclopropyl-S-(3,3-diﬂopyrolidin—1-y1)benzoic (50 mg, 0,18 mmol) va (2S)-2-
amino-N,3,3-trimetylbutanamit (CAN 89226-12-0; 32 mg, 0,22 mmol) dudi dang
chét rin mau tréng nhat (20 mg, 28%). MS (ESI) m/e = 394,3 [M+H]".

Vidu 67

4-Xyclopropyl-N-[(5-metyl-1,2,4-oxadiazol-3 -yl)(3-metyloxetan-3-yl)metyl]-3-
(2,2,2-trifloetoxy)benzamit
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Dung dich ctia 3-metyl-oxetan-3-carbaldehyt (15 g, 149,8 mmol), 2-metylpropan-2-
sulfinamit (18 g, 149,8 mmol) va Ti(OEt)4 (63 mL, 299.6 mmol) trong THF (300
mL) dugc hdi luu trong 16 gio. H3n hop phan tng nay dugc 1am lanh xubng 25°C,
duoc dimg bing nuée mudi (800 mL), va dugc chiet bing EtOAc (3 x 300 mL). Pha
hitu co da tdp hop dugc rua béng nuéce mudi (400 mL), dugc lam kho béng NaxSOq4
khan, loc, va bay hoi trong chén khong. San phim thd nay dugc tinh ché bang cach
chay séc ky cot combiflash st dung EtOAc 30% trong hexan lam céac chét rira giai
8 thu duoc hop chét & d& muc nay (20 g, 66%) dudi dang dAu mau vang. MS (ESI)
m/e =203,9 [M+H]".

b) [Xyano-(3-metyl—oxetan—3-yl)-mety1]-amit cuia axit 2-metyl-propan-2-sulfinic

O

>(S\NH
~
N/>E\o

B4 sung xesi florua (3,6 g, 23,6 mmol) va trimetyl silyl xyanua (3,1 mL, 23,6 mmol)
vao dung dich da khudy ctia 1-(3-metyl-oxetan-3-yl)-met-(E)-ylidenamit cua axit 2-
metyl-propan-2-sulfinic (4 g, 19,68 mmol) trong THF (100 mL) & 25°C trong moi
truong nito. Hon hop phéan tmg nay duoc khudy trong 4 gior & nhiét 46 25°C. Cac
chéit d& bay hoi duoc loai bo trong chan khéng. Hon hop tho nay dugc pha lodng
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béang etyl axetat (50 mL) va nuéce (50 mL). Cac 16p duge tach ra. Lop nude duge
chiét bing EtOAc (2 x 50 mL). Pha hiru co da tép hop duoc rira béng nude mudi
(20 mL), duoc lam kho bang Na»SO4, loc va lam bay hoi. San phim tho nay dugc
tinh ché bing cach chay sic ky ct combiflash d8 thu dugc hop chét & d& myc nay
dudi dang chat rén mau vang (3,5 g, 78%). MS (EST) m/e =231,0 [M+H]".

¢) 2-Amino-2-(3-metyloxetan-3-yl)axetonitril

N

\\\?QNHZ

o

B4 sung dung dich ctia HCI 4 M trong dioxan (2,4 mL) vao dung dich nuéc lanh
nhu da da khudy cta [xyano-(3-metyl-oxetan-3-yl)-metyl]-amit ctia axit 2-metyl-
propan-2-sulfinic (1,5 g, 6,51 mmol) trong metanol (35 mL). Hon hop phan tng nay
duoc khudy trong 2 git & 0°C. Trietylamin dugc bd sung vao (1,8 mL, 13,03 mmol)
& 0°C. Céc chit d& bay hoi dugc loai bo dudi ap suét giam dé thu duoc hop chét &
dé muc tho (800 mg), chét nay dugc st dung trong budc tiép theo ma khong can

tinh ché thém.

d) N-[Xyano-(3 -metyl-oxetan-3-yl)-metyl]-4-xyclopropyl-3 -(2,2,2-triflo-etoxy)-

benzamit

B6 sung DIEA (0,33 mL, 2,1 mmol) va 2-clo-1-metylpyridini iodua (336 mg, 1,3
mmol) vao dung dich da khudy cua axit 4-xyclopropyl-3-(2,2,2-triflo-etoxy)-
benzoic (Vi du 25¢; 134 mg, 0,51 mmol) trong DMF (1,0 mL). Hon hop nay duoc
khudy & 25°C trong 1,5 gio. 2-amino-2-(3-metyloxetan-3-yl)axetonitril thd (130 mg,
1,03 mmol) trong DMF (2,0 mL) dugc bb sung vao va viéc khudy duoc tiép tuc
trong 15 gid & nhiét do 25°C. Hdn hop phan tmg nay duoc pha loang bang nudc (10

-85-



35840

mL) va dugc chiét bing EtOAc (3 x 20 mL). Cac 16p hitu co dugce két hop duoc rira
bing nude (10 mL), dung dich nuéc NaHCO3 béo hoa (10 mL) va nu6c mudi (10
mL), dugc 1am kho bing Na;SO4 khan va duoc b trong chan khong. San phim thd
nay dugc tinh ché bang cach chay sic ky cot combiflash d2 thu duoc hop chit & dé
muc ndy dudi dang chit rin mau tring nhat (150 mg, 40%). MS (ESI) m/e = 368.9
[M+H]*.

e) 4-Xyclopropyl-N-[(N -hydroxycarbamimidoyl)-(3-metyl-oxetan-3-yl) -metyl]-3-
(2,2,2-triflo-etoxy)-benzamit

O
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o
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B4 sung trietylamin (61 mL, 0,45 mmol) va hydroxylamin hydroclorua (28 mg,
0,407 mmol) vao dung dich da khudy ctia N-[xyano-(3-metyl-oxetan-3-yl)-metyl]-4-
xyclopropyl-3-(2,2,2-triflo-etoxy)-benzamit (150 mg, 0,407 mmol) trong etanol (2
mL). Hn hop phéan tng nay duge khudy & 25°C trong 18 gid. Dung méi dugc loai
bo dudi ap sudt giam. Phén cin dugc hoa tan véi metanol 10% trong DCM (20 mL).
Dung dich nuée bio hoa ciia NaHCOs (20 mL) dugc bd sung vao. Lép hitu co nay
duoc tach ra va 16p nudc dugc chiét bing metanol 10% trong DCM (2 x 20 mL).
Céc 16p hitu co dugc két hop duoc lam kho béng Na;SO4 khan va duge cb trong
chan khong. San phim thd dugc tinh ché bing cach chay séc ky cot combiflash sir
dung EtOAc 90% trong hexan lam cac chét rira giai dé tao ra hop chét & & muc nay

dudi dang chit rén dinh mau tring (100 mg, 61%). MS (ESD) m/e = 402,1 [M+H]".

f) 4-Xyclopr0pyl—N—[(S-metyl-1,2,4-oxadiazol-3-yl)(3—metyloxetan—3-yl)metyl]-3-
(2,2,2-trifloetoxy)benzamit

B4 sung (1,1-dimetoxy-etyl)-dimetyl-amin (265 mg, 1,99 mmol) vao dung dich di
khudy cua 4-xyclopropy1—N—[(N—hydroxycarbamimidoyl)—(3-metyl-oxetan-3-y1)-
metyl]-3-(2,2,2-triflo-etoxy)-benzamit (100 mg, 0,25 mmol) trong rugu isopropylic
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(2,0 mL) & 25°C. Ho6n hop phén ng nay duoc khudy & 25°C trong 17 gio. Nudc
(20 mL) va metanol 10% trong DCM (20 mL) dugc bd sung vao. Lép hitu co nay
duoc tach ra va 16p nuée duge chiét bing metanol 10% trong DCM (3 x 20 mL).
Céc 16p hitu co dugc két hop duoc rua bang nudc mubi (10 mL), duoc 1am kho
bang NaySOs va dugce cb trong chén khong d2 tao ra san phdm tho, san phim tho
nay dugc tinh ché bing cach chay séc ky cot combiflash st dung EtOAc lam chét
rira giai, tiép theo 1 rira bang pentan va cudi cung 1am kho va lam dong kho dé thu
duoc hop chit & @& muc nay (20,0 mg, 19%) dudi dang chét rin mau tréng nhat. MS
(ESI) m/e = 426,0 [M+H]".

Vidu 68

4-Xyclopropyl-N-[(5-metyl-1,2,4-oxadiazol-3 -yl)(3-metyloxetan-3-yl)metyl]-3-
[(propan-2-yl)oxy]benzamit

O/k

Hop chit & d& myc nay duoc tbng hop twong tu v6i quy trinh duge mo ta trong Vi
du 67d tur axit 4-xyclopropyl-3-(propan-2-yloxy)benzoic (Vi du 37c; 174 mg, 0,79
mmol) va hgp chét 2-amino-2-(3-metyloxetan-3-yl)axetonitril thé (Vi du 67c; 200
mg, 1,58 mmol) dudi dang chét rén mau tréng nhat (250 mg, 48%). MS (ESI) m/e =
329,0 [M+H]*.
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b)  4-Xyclopropyl-N-[(N-hydroxycarbamimidoyl)-(3 -metyl-oxetan-3-yl)-metyl]-3-

isopropoxy-benzamit

| N o
HoN” S H
0

Hop chit & d& muc nay dugc tdng hop tuong tu voi quy trinh duge md ta trong Vi
du 67e tir N-[xyano-(3-metyl-oxetan-3 -yl)-metyl]-4-xyclopropyl-3-isopropoxy-
benzamit (250 mg, 0,76 mmol) dudi dang chét rin mau tring nhat (200 mg, 84%).
MS (ESI) m/e = 362,3 [M+H]".

¢) 4-Xyclopropyl-N-[(5-metyl-1,2,4-0xadiazol-3 -yl)(3-metyloxetan-3-yl)metyl]-3-
[(propan-2-yl)oxy]benzamit

Hop chit & d& myc nay duoc tdng hop tuong tu véi quy trinh duge mo ta trong Vi
du 67f tur 4-xyclopropyl-N-[(N ~hydroxycarbamimidoyl)-(3-metyl-oxetan-3-yl)-
metyl]-3-isopropoxy-benzamit (200 mg, 0,55 mmol) duéi dang cht rén mau tring

nhat (48 mg, 23%). MS (ESI) m/e = 386,1 [M+H]".
Vi du 69

N-[3-Amino-1-(3-metyloxetan-3-yl)-3 -oxopropyl]-4-xyclopropyl-3-(2,2,2-

trifloetoxy)benzamit

F__F

JT
O
H 0
A@N
0 (0]
NH,

a) Este benzyl ca axit 3-metyl-oxetan-3-carboxylic
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B sung DBU (7,1 mL, 47,4 mmol) va benzyl bromua (5,5 mL, 45,6 mmol) vao
dung dich cfla axit 3-metyl-oxetan-3-carboxylic (5 g, 43,1 mmol) trong CH3CN
(100 mL). Hon hop phan tng nay dugc khudy trong 18 gi¢' & nhiét d6 25°C. Dung
moi duge loai bd dudi ap suét giam. Etyl axetat (100 mL) va HCI 1N (20 mL) dugc
b sung vio. Lép hitu co nay dugc tach ra, duge lam kho bing natri sulphat va duoc
c6 trong chin khong. San phim thd nay duoc tinh ché bang cach chay sdc ky cot
combiflash st dung EtOAc 10% trong hexan lam céc chét rira giai dé thu duoc hop
chét & d& muc ndy dudi dang chit 16ng khong mau (5,4 g. 61%). MS (ESI) m/e =
386,1 [M+NH4]".

b) 3-(3-metyl-oxetan-3-yl)-3-oxo-propionitril

—
NA%
(0]

B6 sung CH3CN (1,08 g, 26,47 mmol) vao dung dich lanh nhu da cua kali tert-
butoxit (2,97 g, 26,47 mmol) trong THF (40 mL). Hon hop nay duge khudy trong
10 phut & 0°C. Dung dich ctia este benzyl cua axit 3-metyl-oxetan-3-carboxylic (5,2
g, 25,21 mmol) trong THF (10 mL) dugc bd sung vao. Hon hop phan tmg nay duge
d8 4m dén 25°C va khudy trong 3 gid. Sau khi 1am lanh xudng 0°C, dung dich nudc
TICI 2N (20 mL) duoc bd sung vao va hén hop nay duoc chiet bang CHCL (2 x
100 mL). Pha hitu co dé tép hop duge rira béng nudc mubi (10 mL), duge 1am kho
béng natri sulphat va dugc c6 dudi ap sudt giam. Nguyén liéu thd nay dugce tinh ché
bang céach chay sic ky cot combiflash st dung EtOAc 10% trong hexan lam cac
chit rira giai dé thu duge hop chit & d& muc nay dudi dang dau mau vang nhat (1,7

g, 47%). MS (EST) m/e = 138,1 [M-HI.

C) (Z)-3-[(Benzo[1,3]dioxol-5-y1mety1)-amino]-3-(3-metyl-oxetan—3-yl)-acrylonitril
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Hbn hop ciia 3-(3-metyl-oxetan-3-yl)-3-oxo-propionitril (1,7 g, 12,21 mmol), 2H-
1,3-benzodioxol-5-ylmetanamin (1,84 g, 12,26 mmol) va titan(TV)isopropoxit (4,56
mL, 15,27 mmol) trong THF (15 mL) dugc khudy & 25°C trong 1 gio. Nuée (50
mL) va EtOAc (100 mL) dugc bd sung vao. Hon hgp nay duoc loc qua dém xelit va
duoc rira bang EtOAc (50 mL). Lop hitu co nay dugc tach ra, rira bing nudc mudi
(20 mL), duoc lam kho bing Na>SOs4 va dugc cb trong chan khong. San phim thd
nay dugc tinh ché bang cach chay sic ky cot combiflash @& thu dugc hop chit & dé
muc nay dudi dang chét rén mau vang nhat (1,9 g, 57%). MS (ESD) m/e =271,2 [M-
H]-.

d) 3-[(Benzo[1,3]dioxol-5 -ylmetyl)-amino]-3-(3 -metyl-oxetan-3-yl)-propionitril
NEH o>
N 0
O

NaBH:CN (650 mg, 10,47 mmol) dugc bd sung vao dung dich cua (Z)-3-
[(benzo[l,3]dioxol—S-yhnetyl)-amino]-3-(3-metyl-oxetan-3-yl)-acrylonitril (1,9 g,
6,98 mmol) trong AcOH (15 mL). Hon hop phan Gmg nay duoc khudy & 25°C trong
3 gid. Hon hop nay dugc pha lodng bang nude (50 mL) va duoc chiét bang EtOAc
(3 x 50 mL). Pha hitu co da tap hop duoc rira bing dung dich nudec NaHCO3 béo
hoa va nude mudi (10 mL), duge 1am kho bing NaSO4 va duge cd trong chén
khong. San phim tho ndy dugc tinh ché bing cach chay sic ky cot combiflash sir
dung EtOAc 30% trong hexan lam céc chét rira giai dé tao ra hop chét & d& muc nay
duéi dang chét rin dang gébm khong mau (1,5 g, 78%). MS (ESI) m/e = 275,0
[M+H]J".

e) 3-[(Benzo[1,3]dioxol-5 -ylmetyl)-amino]-3-(3 -metyl-oxetan-3-yl)-propionamit
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B& sung K»COs (3,59 g, 26,1 mmol) va bd sung timg giot H202 30% (31 mL) vao
dung dich cua 3-[(benzo[1,3]dioxol—S-ylmetyl)-amino]-3-(3-metyl—oxetan—3-y1)-
propionitril (4,2 g, 15,3 mmol) trong DMSO (50 mL). Hon hop phan tng nay duoc
khudy & 25°C trong 17 gio. Nuée (200 mL) duge bd sung vao va huyén phu nay
duoc chiét bing CHzCL (2 x 100 mL). Céc chét chiét két hop duoc rira bang nude
(50 mL) va nuéce mudi (50 mL), duge 1lam kho bang Na,SOs4, va dugc ¢d trong chan
khong. San phim th6 nay dugc tinh ché bang cach chay sdc ky cot combiflash s
dung MeOH 5% trong DCM lam cac chit rira giai dé thu dugc hop chit & d& muc
nay dudi dang chét 1ong dang gdm mau tréng nhat (2,35 g, 52%). MS (ESD) m/e =
293,0 [M+H]*.

f) 3-Amino-3-(3-metyl-oxetan-3-yl)-propionamit

oo

N° "0

Dung dich cua 3-[(benzo[1,3]dioxol—S-ylmetyl)—amino]—3-(3-mety1—oxetan—3-yl)-
propionamit (1 g, 3,42 mmol) trong MeOH (70 mL) duoc xdi sach béng argon trong
30 phut. PA(OH)/C 20% (2 g) duge bd sung vao. Hon hop nay duoc xbi sach bang
nito trong 30 phut, khudy trong 18 gi¢y & nhiét d6 25°C trong ap luc ctia binh cu H,
va duoc loc qua dém xelit. Bém xelit dugc rira bang MeOH 10% trong CH2CLz (2 x
20 mL). Phdn dich loc dugc thu gom dugce cd trong chén khong. San phim tho nay
duoc nghién min voi ete (2 x 20 mL) dé tao ra hop chit & dé& muc thd dudi dang
chét 1ong khong mau (550 mg) chit nay duoc st dung trong budc tiép theo ma

khéng can bat ¢t su tinh ché nao thém nita.

2) N-[3-amino-1-(3-metyloxetan-3-yl)-3 -oxopropyl]-4-xyclopropyl-3-(2,2,2-

trifloetoxy)benzamit
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Bb sung DIEA (0,13 mL, 0,78 mmol) va 2-clo-1-metylpyridini iodua (122,8 mg,
0,48 mmol) vao dung dich cua axit 4-xyclopropyl-3-(2,2,2-trifloetoxy)benzoic (Vi
du 25¢; 50 mg, 0,192 mmol) trong DMF (2 mL). Hon hop phan tng nay duoc
khudy trong 1,5 gi¢ ¢ nhiét do 25°C. Hop chét thd (3-amino-3-(3-metyloxetan-3-
yl)propanamit (45,6 mg, 0,288 mmol) trong DMF (1,0 mL) dugc bd sung vao. Viéc
khudy dugc tiép tuc trong 16 gio & nhigt do 25°C. Hon hop nay duge pha lodng
bang nudce (20 mL) va duge chiét bing etyl axetat (2 x 50 mL). Pha hitu co d& tép
hop dugc rira bing nude mudi (20 mL), duoc lam kho bang Na»SO4 khan va duoc
b dudi 4p sudt giam. Nude (10 mL) dugce bd sung vao. Huyén phu nay duoc loc.
Chit rén mau tréng nhat thu dugc dugc tinh ché bang cach chay sic ky cot
combiflash sir dung EtOAc lam cAt rira giai dé thu dugc hop chit & d& muc nay

(23,5 mg, 31%) dudi dang chét rdn mau tring nhat. MS (ESI) m/e = 400,9 [M+H]".
Vidu70

4-Xyclopropyl-3-(2-floetoxy)-N-[(5-metyl-1 ,2,4-oxadiazol-3-yl)(3-metyloxetan-3-
yDmetyl]benzamit

a) N-[Xyano-(3 -metyl—oxetan-3-yl)—metyl]-4-xyc10propy1—3-(2-ﬂo-etoxy)—benzamit

O
@)

N N
S\ j\
F
0]
Hop chit & d& muc nay duoc tdng hop twong tw v6i quy trinh dugc mo ta trong Vi
du 67d tir axit 4-xyclopropyl-3-(2-floetoxy)benzoic (Vi du 33; 240 mg, 1,07 mmol)
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va 2-amino-2-(3-metyloxetan-3-yl)axetonitril thé (Vi du 67¢c; 270 mg, 1,07 mmol)
dudi dang chit rin mau tring nhat (250 mg, 35%). MS (ESI) m/e =333,1 [M+H]".

b) 4-Xyclopropyl-3-(2-flo-etoxy)-N-[(N -hydroxycarbamimidoyl)-(3-metyl-oxetan-
3-yl)-metyl]-benzamit

Hop chit & dé muyc nay duoc tbng hop twong tu voi quy trinh duge mo ta trong
Vi du 67e tir N-[xyano-(3-metyl-oxetan-3 -yl)-metyl]-4-xyclopropyl-3-(2-flo-etoxy)-
benzamit (250 mg, 0,75 mmol) dudi dang chét rén mau tring nhat (200 mg, 73%).
MS (ESI) m/e = 365,9 [M+H]".

¢) 4-Xyclopropyl-3-(2-floetoxy)-N-[(5-metyl-1 ,2,4-oxadiazol-3-yl)(3-metyloxetan-
3-yl)metyl]benzamit

Hop chit & d& myc nay duoc tdng hop tuong tw voi quy trinh duge md ta trong
Vi du 67f tir 4-xyclopropyl-3-(2-flo-etoxy)-N-[(N -hydroxycarbamimidoyl)-(3-
metyl-oxetan-3-yl)-metyl]-benzamit (200 mg, 0,55 mmol) va (1,1-dimetoxy-etyl)-
dimetyl-amin (583 mg, 4,38 mmol) dudi dang chét rin mau tring nhat (168 mg,
79%). MS (ESI) m/e = 390,0 [M+H]".

Vidu71
Thtr nghiém dugce ly

Céc thir nghiém sau dugc thuc hién dé x4c dinh hoat tinh cta céc hop chét c6 cong

thic I:
Thir nghiém gén két phdi tir phong xa

Viéc xé4c dinh 4i luc ctia cac hgp chét theo sang ché d6i voi cic thu thé
cannabinoit CB1 dugc thuc hién béng cach st dung cac lugng bao cao cua che

phém mang (PerkinElmer) tir céc t& bao phodi than ngudi (HEK) bidu hién cac thu
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thé CNR1 hoic CNR2 & ngudi két hop véi 1,5 hodc 2,6 nM [3H]-CP-55,940
(Perkin Elmer) lam phdi tir phong xa twong tng. Viée gin két duge tién hanh trong
chit dém gén két (Tris 50 mM, MgCL, 5 mM, EDTA 2,5 mM, va BSA 0,5% khong
c6 axit béo (khéi lugng/thé tich), do pH=7,4 dbi véi thy thé CB1 va Tris 50 mM,
MgCl, 5 mM, EGTA 2,5 mM, va BSA 0,1% khong chira axit béo (khéi hIQ*ng/thé
tich), do pH=7,4 dbi v6i thy thé CB2) véi tdng thé tich 12 0,2 ml trong 1 git' § 30°C
két hop lac. Dimg phan Ung nay bing cach loc nhanh qua céc dia vi loc phu
polyetylenimin 0,5% (dia loc UniFilter GF/B; Packard). Hoat tinh phong xa duoc
x4c dinh bang Ki bing cach st dung phép phén tich hdi quy khong tuyén tinh
(Activity Base, ID Business Solution, Limited), v6i gia tri Kd cho [3H]CP55.940
duoc x4c dinh tir cdc thir nghiém bao hoa. Cac hop chéit c6 cong thic (1) ¢6 ai luc
ca0 dbi véi thu thé CB2 voi gid tri dusi 10 pM, cu thé hon 1a tir 1 nM dén 3 pM va
cu th nhAt 13 tir 1nM dén 100 nM.

Thir nghiém cAMP

Céc té bao CHO biéu hién cac thu thé CB1 hoic CB2 ¢ nguoi dugc gieo mam
trong khoang thoi gian tr 17 dén 24 gid trude khi thir nghiém véi mic d6 50.000 té
bao vao mdi I3 trong dia c6 96 15 mau den c6 ddy phéng trong sudt (Corning Costar
#3904) trong DMEM (Invitrogen No. 31331), 1x chét b6 sung HT, v6i huyét thanh
bao thai bé 10% va 1t & didu kién 5% COz va nhiét 46 37°C trong tu i 4m. Thay moi
trudng sinh trudng bang dung dich dém Krebs Ringer Bicarbonat ¢6 IBMX 1 mM
va U & nhiét dd 30°C trong 30 phut. B6 sung cac hop chit vao dé thé tich thir
nghiém cubi cing 13 100 pl va 0 trong 30 phit & nhiét d6 30°C. Str dung b kit phat
hién cAMP-Nano-TRF, dé dimg thtr nghiém (Roche Diagnostics) bing cich bb
sung 50 pl chit phan tng phan giai (Tris, NaCl, 1,5% Triton X100, 2,5% NP40,
10% NaN3) va 50 pl dung dich phat hién (20 pM mAD Alexa700-cAMP 1:1, va 48
uM Ruteni-2-AHA-cAMP) va dugc l4c trong 2 gid & nhiét do trong phong. Nang
luong duoc chuyén dugc phén giai theo thoi gian bang bo doc TRF (Evotec
Technologies GmbH), dugc trang bi laze ND:YAG lam ngudn kich thich. Pia nay
duoc do hai 14n bang budc séng kich thich ¢ 355 nm va phat xa voéi do tré 14 100 ns
va codng 1a 100 ns, tbng thoi gian tiép xtic 1an luot 10 gidy ¢ 730 (d0 rong dai 30
nm) hozc 645 nm (d0 rong dai 75 nm). Tin hiéu FRET duoc tinh nhu sau: FRET =
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T730-Alexa730-P(T645-B645) voi P = Ru730-B730/Ru645-B645, trong d6 T730 la
15 thtr nghiém dugc do & 730 nm, T645 la 156 thir nghiém duge do & 645 nm, B730
va B645 1a ddi chimg st dung dém lan luot duoc do & bude séng ¢ 730 nm va
645 nm. Ham lugng cAMP duge xé4c dinh tir ham ctia dudng cong tiéu chuin kéo

dai tir 10 pM dén 0,13 nM cAMP.

Gia tri ECso duogc x4c dinh bing cach str dung phan tich Activity Base (ID
Business Solution, Limited). Gia tri ECso dugc x4c dinh cho nhiéu chit cha van
cannabinoit tinh dugc tir bude thir nghiém nay 1a phi hop véi cac gia tri da dugc

cong b trong tai liéu khoa hoc chuyén nganh.

Céc hop chat theo sang ché 1a chat chi van CB2 c6 ECso nho hon 0,5 pM va
¢6 d6 chon loc cao hon so véi CBI trong thtr nghiém tuong Ung it nhét 1a 10 lan.
Hop chét cu thé ciia sang ché 1a chat chit vén thu thé CB2 6 ECso nh6 hon 0,05 pM
va c¢6 do chon loc cao hon so v6i CB1 trong thir nghiém tuong ung thép nhét 1a 500

lan.

Vi du, cac hop chit duéi day c6 gi tri ECso & nguoi trong thr nghiém cAMP

chitc ning nhu néu dudi day:

CB2 ¢ CB1 ¢ CB2 ¢ CB1 ¢
Vidu nguoi ECso ngudi ECso Vidu ngudi ECso ngudi ECso
(uM) (uM) (uM) (uM)
1 0,13611 >10 36 0,03388 >10
2 0,49179 >10 37 0,00533 >10
3 0,12205 >10 38 0,02662 >10
4 0,01804 >10 39 0,01151 1,55816
5 0,12961 >10 40 0,21552 >10
6 0,02604 0,53879 41 0,010025  0,585855
7 0,00144 >10 42 0,13441 >10
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10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

2,1742

0,00756

0,03294

0,09872

0,06641

0,02182

0,02328

0,03409

0,00265

0,00051

0,23258

0,0196

0,03128

0,29716

0,0281

0,02589

0,01546

0,040295

0,03631

0,09796

0,07985

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10
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43

44

45

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

0,03084

0,002905

0,00742

0,005

0,37708

0,04212

0,05368

0,08084

0,00976

0,18363

0,23085

1,91253

0,14008

0,27384

0,01177

0,28233

0,09837

0,0025

0,02594

0,00383

0,00108

>10

1,0894

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

>10

0,38833

>10

>10

1,78648

>10

0,87196

>10
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29 0,14868 >10 65 0,01813 >10
30 0,03834 >10 66 0,00048 0,042115
31 0,01662 >10 67 0,26284 >10
32 0,01005 >10 68 0,26368 >10
33 0,059395 >10 69 1,18458 >10
34 0,05695 >10 70 0,50609 >10
35 0,00856 >10
Vidu A

Vién nén duge bao mang chira céc thanh phan sau ¢6 the duge bao ché theo

phuong phap thudng:
Céc thanh phan Cho mdi vién nén
Nhén:
Hop chit c6 cong thuc (1) 10,0 mg 200,0 mg
Xenluloza vi tinh thé 23,5 mg 43,5 mg
Lactoza ngdm nudc 60,0 mg 70,0 mg
Povidon K30 12,5 mg 15,0 mg
Natri tinh bdt glycolat 12,5 mg 17,0 mg
Magie stearat 1,5 mg 4,5 mg
(Trong luong nhan) 120,0 mg 350,0 mg
Bao mang:
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Hydroxypropyl metyl 3,5 mg 7,0 mg
xenluloza

Polyetylen glycol 6000 0,8 mg 1,6 mg
Bot talc 1,3 mg 2,6 mg
S4t oxit (mau vang) 0,8 mg 1,6 mg
Titan dioxit 0,8 mg 1,6 mg

Thanh phﬁn hoat tinh dugc sang qua rdy va dugc tron v6i xenluloza vi tinh thé
va hdn hop nay dugc tao hat véi dung dich cua polyvinylpyrolidon trong nudc. Hat
nay sau d6 dugc tron voi natri tinh bot glycolat va magie stearat va dugc ép dé tao
ra céc nhan I4n luot c6 khéi lugng 120 hodc 350 mg. Cac nhan nay dugc bao dung

dich/huyén phu chita nudc chira thanh phan bao mang néu trén.
ViduB

Céc vién nang chira cac thanh phan sau c6 thd dugc bao ché theo phuong phap

thuong:
Céc thanh phan Cho mdi vién nang
Hop chét c6 cong thuc (I) 25,0 mg
Lactoza 150,0 mg
Tinh bdt ngd 20,0 mg
Bot tale 5,0 mg

Céc thanh phin nay dugc sang qua ry va dugc tron va duogc nap vao cac vién nang

¢6 kich ¢& 2.
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ViduC

Céc dung dich dung & tiém c6 thé c6 thanh phan sau:

Hop chit c6 cong thice (1) 3,0 mg

Polyetylen glycol 400 150,0 mg

Axit axetic bd sung vira da dén d6 pH=5,0
Nudc cho cic dung dich tiém Diéu chinh dn 1,0 ml

Thanh phén hoat tinh dugc hoa tan trong hdn hop cua polyetylen glycol 400 va
nuéc dé tiém (phan). Do pH dugc didu chinh dn 5,0 bang cach bd sung axit axetic.
Thé tich duoc diéu chinh dén 1,0 ml bang cach bd sung lugng nude du. Dung dich

nay duoc loc, dugc nap vao céc lo nhd stt dung vo bao thich hgp va duoc vo trung.
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YEU CAU BAO HO

Hop chit c6 cong thue (1)

trong do
R! 13 xyclopropyl, alkyl hodc haloazetidinyl;

R2 13 xyclopropylmetoxy, alkoxy, haloalkoxy, halopyridinyl, alkylpyrazolyl
hodc halopyrolidinyl;

véi didu kién 13 it nhit mot trong s6 R! va R? l1a xyclopropyl hodc

xyclopropylmetoxy;
R3 12 -C(0)-NH-C(R*R%)-R®, -C(0)-R” hodc R?;

R4 va RS doc 1ap dugc chon tir hydro, alkyl, xycloalkyl, xycloalkylalkyl,
alkylsulfonylalkyl va alkyloxetanyl;

hodc R* va RS cling véi nguyén tir cacbon ma chung gan vao tao thanh

oxetanyl hodc dioxothietanyl;

RS 13 aminocarbonyl, 5-metyl-1,2,4-oxadiazol-3-yl, hydroxyalkyl, thiazolyl,
alkoxycarbonyl, ~carboxy, difloazetidinylcarbonyl, 5-amino-1,2,4-

oxadiazol-3-yl, alkylaminocarbonyl hodc aminocarbonylalkyl;

R’ 14 (aminocarbonyl)(diflo)pyrolidinyl hodc (aminocarbonyl)
azaspiro[2.4]heptyl; va

RS 13 3-alkyl-1,2,4-oxadiazol-5-yl hodc 5-alkyl-1,2,4-oxadiazol-3-yl;
hogc mubi dugc dung hodc este ctia né.

Hop chét theo diém 1, trong d6 R! 1a xyclopropyl.
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3. Hop chit theo diém 1 hodc 2, trong d6 R? 1a xyclopropylmetoxy, alkoxy,
haloalkoxy hodc halopyrolidinyl.

4. Hop chit theo diém bét ky trong sé cac diém tr 1 dén 3, trong d6 R? la
xyclopropylmetoxy, propyloxy, floetoxy, trifloetoxy hodc diflopyrolidinyl.

5. Hop chét theo diém bat ky trong sb cac diém tir 1 dén 4, trong d6 R* va R3 doc
1ap dugc chon tir hydro, alkyl, xycloalkyl va xycloalkylalkyl.

6.  Hop chat theo diém bAt ky trong s6 cac didm tir 1 dén 5, trong d6 R* va R’ doc
1ap dugc chon tir hydro, metyl, butyl, xyclopropyl va xyclopropylmetyl.

7. Hop chét theo diém bat ky trong sé cac didm tir 1 dén 6, trong d6 RE Ia
aminocarbonyl, 5-metyl-1,2,4-oxadiazol-3-yl, hydroxyalkyl hodc

alkylaminocarbonyl.

8. Hop chét theo diém bit ky trong sb cic diém tur 1 dén 7, trong 46 RO 1a
aminocarbonyl, 5-metyl-1,2,4-oxadiazol-3-yl, hydroxymetyl hodc

metylaminocarbonyl.

9. Hop chit theo diém bét k¥ trong s cac diém tr 1 dén 8, trong d6 R7 is
(aminocarbonyl)(diflo)pyrolidinyl.

10. Hop chit theo diém bat ky trong sb cac diém tir 1 dén 9, trong d6 R® 1a 3-
tert.butyl-1,2,4-oxadiazol-5-yl, 5-tert.butyl-1,2,4-oxadiazol-3-yl hodc 5-metyl-1,2,4-

oxadiazol-3-yl.
11. Hop chét theo diém bét ky trong sd cac didm tir 1 dén 10 duge chon tir:

(R)-N-(1-amino-4-metyl-1-oxopentan-2-yl)-3 -(xyclopropylmetoxy)-4-

metylbenzamit;

3-(xyclopropylmetoxy)-4-metyl-N- [2-(5-metyl-1,2,4-0xadiazol-3-yl)propan-2-

yl]benzamit;

4-xyclopropyl-3-(xyclopropylmetoxy)-N- [2-(5-metyl-1,2,4-oxadiazol-3-
yl)propan-2-yl]benzamit;
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N2-[4-xyclopropyl-3-(xyclopropylmetoxy)benzoyl]-L-leuxinamit;

4-xyclopropyl-3-(xyclopropylmetoxy)-N-(1-hydroxy-2 -metylpropan-2-

yl)benzamit;

4-xyclopropyl-3-(xyclopropylmetoxy)-N- [2-(1,3-thiazol-2-yl)propan-2-

yl]benzamit;
etyl 2-[4-xyclopropyl-3 -(xyclopropylmetoxy)benzamido]-2-etylbutanoat;
axit 2-[4-xyclopropyl-3-(xyclopropylmetoxy)benzamido] -2-etylbutanoic;

4-xyclopropyl-3-(xyclopropylmetoxy)-N-[3-(3,3 -difloazetidin-1-

carbonyl)pentan-3-yl]benzamit;

3-(xyclopropylmetoxy)-4-(3,3-difloazetidin-1-y1)-N- [2-(5-metyl-1,2,4-
oxadiazol-3-yl)propan-2-yl]benzamit;

N-[2-(5-amino-1,2,4-oxadiazol-3 -yl)propan-2-yl]-3-(xyclopropylmetoxy)-4-
(3,3-difloazetidin-1-yl)benzamit;

N2-[3-(xyclopropylmetoxy)-4-(3,3-difloazetidin-1 -yl)benzoyl]-N-metyl-L-

leuxinamit;

3-(xyclopropylmetoxy)-4-(3,3-difloazetidin-1 -yl)-N-[(2S)-1-hydroxy-4-

metylpentan-2-yl]benzamit;
3-tert-butyl-5-[4-xyclopropyl-3 -(xyclopropylmetoxy)phenyl]-1,2,4-oxadiazol;

N-[3-(2-amino-2-oxoetyl)oxetan-3-yl] -4-xyclopropyl-3-

(xyclopropylmetoxy)benzamit;

N-[3-(2-amino-2-oxoetyl)-1,1-dioxothietan-3 -yl]-4-xyclopropyl-3-

(xyclopropylmetoxy)benzamit;
1-[4-xyclopropyl—3-(xyclopropylmetoxy)benzoyl]-4,4-diﬂ0-L-pr01'1namit;

N-(3-carbamoylpentan-3 —yl)-4-xyclopropy1—3-(xyclopropyhnetoxy)benzamit;
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N2-[4-xyclopropyl-3 ~(xyclopropylmetoxy)benzoyl] -N-metyl-L-leuxinamit;

4-xyclopropyl-3-(xyclopropylmetoxy)-N-[(2S)-1 -(metansulfonyl)-2-(5-metyl-
1,2,4-oxadiazol-3-yl)propan-2-yl]benzamit;

4-xyclopropyl-3-(xyclopropylmetoxy)-N- [(2R)-1-(metansulfonyl)-2-(5-metyl-
1,2 4-oxadiazol-3-yl)propan-2-yl]benzamit;

5-[4-xyclopropyl-3 -(xyclopropylmetoxy)benzoyl]-S-azaspiro[2,4]heptan—6-

carboxamit;
5-tel“c-butyl-3-[4-xyclopropyl-3-(2,2,2-triﬂoetoxy)phenyl]-1,2,4-0xadiazol;
5-tert-butyl-3-[4-xyclopropyl-3 -(2,2-difloetoxy)phenyl]-1,2,4-oxadiazol;

4-xyclopropyl-N-[(2R)-1-xyclopropyl-2-(5 -metyl-1,2,4-oxadiazol-3-yl)propan-
2-y1]-3-(2,2,2-trifloetoxy)benzamit;

4-xyclopropyl-N-[(2S)-1-xyclopropyl-2-(5 -metyl-1,2,4-oxadiazol-3-yl)propan-
2-y1]-3-(2,2,2-trifloetoxy)benzamit;

N-[3-(2-amino-2-oxoetyl)-1,1-dioxo-thietan-3-yl] -4-xyclopropyl-3-(2,2,2-

trifloetoxy)benzamit;

4-xyclopropyl-N-[(2R)-1 -(metansulfonyl)-2-(5-metyl-1 ,2,4-oxadiazol-3-
yl)propan—2-y1]-3-(2,2,2-triﬂ0etoxy)benzamit;

4-xyclopropyl-N-[(25)-1 ~(metansulfonyl)-2-(5-metyl-1 ,2,4-oxadiazol-3-
yl)propan-2-yl]-3—(2,2,2-triﬂoetoxy)benzamit;

5 -tert-butyl-3-[4-xyclopropy1—3-(2-ﬂoetoxy)phenyl]-l,2,4-oxadiazol;

4-xyclopropyl-N-[(2R)-1-xyclopropyl-2-(5 -metyl-1,2,4-oxadiazol-3-yl)propan-
2-yl]-3-(2,2-difloetoxy)benzamit;

4-xyclopropyl-N-[(2S)-1-xyclopropyl-2-(5 -metyl-1,2,4-oxadiazol-3-yl)propan-
2-y1]-3-(2,2-difloetoxy)benzamit;
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4-xyclopropyl-N-[(2R)-1-xyclopropyl-2-(5-metyl-1 ,2,4-oxadiazol-3-yl)propan-
2-yl]-3-(2-floetoxy)benzamit;

4-xyclopropyl-N-[(2S)-1-xyclopropyl-2-(5-metyl-1 ,2,4-oxadiazol-3-yl)propan-
2-yl]-3-(2-floetoxy)benzamit;

N-[(2S)-4-amino-2-xyclopropyl-4-oxobutan-2-yl] -4-xyclopropyl-3-(2,2,2-

trifloetoxy)benzamit;

N—[(2R)-4-amino-2-xyclopropyl-4-oxobutan-Z-yl]—4-xyclopropy1—3-(2,2,2—

trifloetoxy)benzamit;

4-xyclopropyl-N-[(28)-3,3-dimety1-1-(metylamino)-1—oxobutan-2-y1]-3-
[(propan-2-yl)oxy]benzamit;

4-xyclopropyl-N-[(2S)-1-xyclopropyl-2-(5-metyl-1 ,2,4-oxadiazol-3-yl)propan-
2-yl1]-3-[(propan-2-yl)oxy]benzamit;

4-xyclopropyl-N-[(2S)-3,3-dimetyl-1-(metylamino)-1 -oxobutan-2-yl]-3-(2-

floetoxy)benzamit;
1-[4-Xyclopropyl-3-(2-ﬂoetoxy)benzoyl]-4,4-diﬂo-L-prolinamit;

4-xyclopropy1—N—[(28)—3,3-dimety1-1-(metylamino)-1-oxobutan—Z-yl]-3-(2,2,2-

trifloetoxy)benzamit;
1-[4-xyclopropy1-3—(2,2,2-triﬂoetoxy)benzoyl]-4,4-diﬂo-L-prolinamit;

N-[(2S)-4-amino-2-xyclopropyl-4-oxobutan-2-yl] -4-xyclopropyl-3-[(propan-2-
yhoxy]benzamit;

N-[(2R)-4-amino-2-xyclopropyl-4-oxobutan-2-yl] -4-xyclopropyl-3-[(propan-
2-yl)oxy]benzamit;

N- [(2R)-4-amino-2—xyclopropy1—4-oxobutan—2-yl] -4-xyclopropyl-3-(2-

floetoxy)benzamit;

3-tert-butyl-5-{4-xyclopropyl-3-[(propan—2-yl)oxy]phenyl}-1,2,4-oxadiazol;
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3-tert-butyl-5-[4-xyclopropyl-3-(3,3-diflopyrolidin-1-yl)phenyl]-1,2,4-

oxadiazol;
1-{4-xyclopropyl-3-[(propan-2-yl)oxy]benzoyl} -4,4-diflo-L-prolinamit;

4-xyclopropyl-N-[(2R)-1-xyclopropyl-2-(5-metyl-1,2,4-oxadiazol-3-yl)propan-
2-yl]-3-[(propan-2-yl)oxy]benzamit;

4-xyclopropyl-N-[(2R)-1-xyclopropyl-2-(5-metyl-1,2,4-oxadiazol-3-yl)propan-
2-yl]-3-(6-flopyridin-3-yl)benzamit;

N-[(2S)-4-amino-2-xyclopropyl-4-oxobutan-2-yl]-4-xyclopropyl-3-(2,2,2-

trifloetoxy)benzamit;

N-[(2R)-4-amino-2-xyclopropyl-4-oxobutan-2-yl]-4-xyclopropyl-3-(6-
flopyridin-3-yl)benzamit;

N-[(2S)-4-amino-2-xyclopropyl-4-oxobutan-2-yl]-4-xyclopropyl-3-(6-
flopyridin-3-yl)benzamit;

N-[(2S)-4-amino-2-xyclopropyl-4-oxobutan-2-yl]-4-xyclopropyl-3-(2-
floetoxy)benzamit;

1-[4-xyclopropyl-3-(1-metyl-1H-pyrazol-5-yl)benzoyl]-4,4-diflo-L-prolinamit;

4-xyclopropyl-N-[(2S)-3,3-dimetyl-1-(metylamino)- 1-oxobutan-2-yl]-3-(1-
metyl-1H-pyrazol-5-yl)benzamit;

1-[4-xyclopropyl-3-(6-flopyridin-3-yl)benzoyl]-4,4-diflo-L-prolinamit;

4-xyclopropyl-N-[(2S)-3,3-dimetyl-1-(metylamino)-1 -oxobutan-2-yl]-3-(6-
flopyridin-3-yl)benzamit;

4-xyclopropyl-N-[(2S)-1-xyclopropyl-2-(5-metyl-1,2,4-oxadiazol-3-yl)propan-
2-yl]-3-(1-metyl-1H-pyrazol-5-yl)benzamit;

4-xyclopropyl-N-[(2S)-1-xyclopropyl-2-(5-metyl-1,2,4-oxadiazol-3-yl)propan-
2-yl]-3-(6-flopyridin-3-yl)benzamit;
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N-[(2R)-4-amino-2-xyclopropyl-4-oxobutan-2-yl] -4-xyclopropyl-3-(3,3-
diflopyrolidin-1-yl)benzamit;

N-[(2 S)-4-amino-2-xyclopropyl-4-oxobutan-2-yl]-4-xyclopropyl-3-(3,3-
diflopyrolidin-1-yl)benzamit;

4-xyclopropyl-N-[(2R)-1-xyclopropyl-2-(5-metyl-1,2 ,4-oxadiazol-3-yl)propan-
2-yl]-3-(3,3-diflopyrolidin-1-yl)benzamit;

4-xyclopropyl-N-[(2S)-1-xyclopropyl-2-(5-metyl-1 ,2,4-oxadiazol-3-yl)propan-
2-y1]-3-(3,3-diflopyrolidin-1-yl)benzamit;

1-[4-xyclopropyl-3-(3,3-diﬂopyrolidin—1-yl)benzoyl]-4,4-diﬂo-L-prolinamit;

4-xyclopropyl-3-(3,3-diflopyrolidin-1-y1)-N-[(25)-3,3-dimetyl-1-

(metylamino)-1-oxobutan-2-yl|benzamit;

4-xyclopropyl-N-[(5-metyl-1,2,4-oxadiazol-3-y1)(3 -metyloxetan-3-yl)metyl]-3-
(2,2,2-trifloetoxy)benzamit;

4-xyclopropyl-N-[(5-metyl-1,2,4-oxadiazol-3-y1)(3 -metyloxetan-3-yl)metyl]-3-
[(propan-2-yl)oxy]benzamit;

N-[3-amino- 1-(3-metyloxetan-3-yl)-3-oxopropyl]-4-xyclopropyl-3 -(2,2,2-

trifloetoxy)benzamit; va

4-xyclopropyl-3-(2-floetoxy)-N-[(5-metyl-1 ,2,4-oxadiazol-3-yl)(3-
metyloxetan-3-yl)metyl]benzamit.

Hop chét theo diém bat k¥ trong sb cic diém tir 1 dén 11 dugce chon tir:
N2-[4-xyclopropyl-3-(xyclopropylmetoxy)benzoyl] -L-leuxinamit;

4—Xyclopropyl-3-(xyclopropylmetoxy)-N—(1-hydroxy-2-metylpropan-2-

yl)benzamit;

3-tert-butyl-5-[4-xyclopropyl-3 ~(xyclopropylmetoxy)phenyl]-1,2,4-oxadiazol;
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N-[3-(2-amino-2-oxoetyl)oxetan-3-yl] -4-xyclopropyl-3-(xyclopropylmetoxy)

benzamit;

N-[3-(2-amino-2-oxoetyl)-1,1-dioxothietan-3-yl]-4-xyclopropyl-3-

(xyclopropylmetoxy)benzamit;
1-[4-xyclopropyl-3 -(xyclopropylmetoxy)benzoyl]-4,4-diflo-L-prolinamit;
5-tert-butyl-3-[4-xyclopropyl-3-(2-floetoxy)phenyl]-1 ,2,4-oxadiazol;

N-[(2S)—4-amino-2-xyclopropy1-4-0xobutan-2-yl]-4-xyclopropyl—3-(2,2,2-

trifloetoxy)benzamit;

4-xyclopropyl-N-[(2S)-3,3-dimetyl-1-(metylamino)-1 -oxobutan-2-yl]-3-
[(propan-2-yl)oxy]benzamit;

4-xyclopropyl-N-[(2S)-1-xyclopropyl-2-(5-metyl-1 ,2,4-oxadiazol-3-yl)propan-
2-y1]-3-[(propan-2-yl)oxy]benzamit; va

N-[(2R)-4-amino-2-xyclopropyl-4-oxobutan-2-yl]-4-xyclopr0pyl-3-[(propan—
2-yl)oxy]benzamit.

13. Quy trinh didu ché hop chit theo diém bt ky trong s6 cac diém tir 1 dén 12,

quy trinh nay bao gbém mdt trong cac budc sau:
(a) Phan tng cta hop chét c6 cong thic (A):

O

R2

OH

1
R @A)

khi ¢6 mit cia HoN-C(R*R)-RS, tac nhén két hop va bazo, trong d6 R? 1a
xyclopropylmetoxy, alkoxy hodc haloalkoxys;

(b) Phan tng cta hop chét ¢6 cong thirc (A) nhu duge xac dinh ¢ trén khi ¢d
mit ctia H-R7, tic nhan két hop va bazo, trong d6 R? 1a xyclopropylmetoxy,
alkoxy hodc haloalkoxy;
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(c) Phan ung cta hop chét c6 cong thic (A) nhu duoc xac dinh ¢ trén khi co
mat cta hop chat ¢6 cong thirc (B):

Whely

RB'/JL\NH2

(B)
va carbonydiimidazol, trong d6 R¥ 1a metyl hodc tert.-butyl; hodc

(d) Phan tmg ctia hop chét c6 cong thirc (C):

R®
N5<
HO \N/O
1
R ©)

khi c6 mit ctia R¥-X, trong d6 R?' 1a xyclopropylmetyl, alkyl hodc haloalkyl,
R 12 metyl hoic tert.-butyl va X 1a nhém roi chuyén.

14. Duoc phim chira hop chét theo diém bat ky trong sb céc diém tir 1 dén 12 va
chit mang khdng c6 tac dung diéu tri bénh.
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