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Linh vue ki thuit dwoc dé cap

Sang ché dé cap dén cac hop chit ma hoat dong nhu céc chét d6i khang hozc chét

chti van nguogc cta thu thé glucagon, cac dugc phim chira cac hop chét nay.
Tinh trang k§ thuit ciia sang ché

Bénh dai thdo duong 14 van dé sirc khoe cong dong nghiém trong va tic dong dén
hang triéu nguoi trén thé gidi. Hai hormon chinh, insulin va glucagon, didu hoa trang
thai cAn bang ndi méi ctia dudng trong mau, déng vai trd quan trong trong bénh dai thdo
dudng. Glucagon duoc tiét ra béi cac té bao alpha tuyén tuy va c6 thé kich thich su phan
hiy glicogen va sy tao thanh glucoza. Ngoai ra, viéc truyén tin hiéu ctia glucagon c6 thé
con tac dong dén su chuyén hoéa lipit, su hép thu thirc dn, hé tim mach va khéi lugng md
md. Su d6i khang ctia viée truyén tin hiéu ctia glucagon dugc thyc hién nhu 1a liéu phap
didu tri tiém ning cho bénh d4i thdo dudong trong mot khoang thoi gian dai. R4t nhiéu
trong s chung dugc thuc hién bang cich can thiép vao lién két thu thé-phdi tir. Thu thé
glucagon 1a thu thé tao cip protein G 16p B va dugc bidu hién chi yéu & gan va biéu hién
it hon & cac mo khac. Sy dbi khang cta thu thé glucagon bang cac phan tir nhd 1am giam
c4c phén tr truyén tin th hai xudi dong bao gébm cAMP va ion canxi ma dan dén su biéu
hién ctia c4c gen hinh thanh glucoza va su ting 1én cua duong trong méu sau d6. Chudt
c6 thy thé glucagon -/- thé hién sy khang lai bénh béo phi do ché do 3n va bénh dai thao
duong do streptozotocin. Mot s& chét d6i khang thu thé glucagon phan tir nho da duoc
thir nghiém 1am sang va thé hién sy giam xubng dang ké ctia duong trong mau so véi gia
duge. Su dbi khang thy thé glucagon con ¢ thé ¢6 ich cho bénh tim mach nhd bao vé té
bao co tim. Trong md hinh chudt bi bét hoat béi thu thé glucagon, cac con vat thé hién

ty 1€ sOng s6t cao hon va sy suy tim thap hon sau khi bi nhdi mau co tim.

Can thiét phai phat trién chét diéu hoa thy thé glucagon méi ma c6 it tac dung phu

va céc tac dung phu it ¢ hai dé st dung trong diéu tri.
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Ban chét ky thuit cia sang ché

Sang ché d& cap dén mot s6 hop chit amit nhu chat didu hoa thu thé glucagon dé
didu tri cac rdi loan lién quan dén glucagon. Ngoai mong doi, cac hop chét nay, hoat
dong nhu céac chét d6i khang hodc chat chil van ngugc cua thy thé glucagon, tao ra higu
luc cao hon trong viée didu hoa thu thé glucagon dé 1am giam muc dudng huyét, so véi

cac duge chit da biét.

Theo mdt khia canh, sang ché d& cap dén cac hop chét c6 cong thuc (I) dudi day

va cac mudi dugc dung cua chung:

L AN
JORDY
R1 \Rz

@)

(D).

— Ry
N -0 N
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YRs .l PRs , )R l/Q
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I
Trong cong thirc nay, Ry la }{L

R4
S
hodc 32\

o : Ry 13 -CH2CH2CO2R5 hodc -CH2CH2SO3H; L 1a —X-CH(Re)- hodc
—CH(Rg)-X-, X 1a NH hozc O; va Z la C hodc N, trong d6 Rs 1a Ci-6 alkyl, aryl, hodc
heteroaryl, Ci.¢ alkyl tiy y dugc thé bing mot dén ba gbc halo va mdi aryl va heteroaryl
tuy y dugc thé bang mot dén ba gbc duoc chon tir nhom bao gdm Ci- alkyl, Cs-10
xycloalkyl, aryl, Ci-6 alkyl dugc thé bang halogen, C1.¢ alkoxy, va halo; Ra thé hién mot
dén ba gdc duge chon tir H, halo, hydroxyl, xyano, amino, Ci-s alkyl, Cis alkoxy, Ci-
alkyl dugc thé bing halogen, va Cs.io xycloalkyl; Rs 1a H, Ci. alkyl, Cs.10 xycloalkyl
hoic Ci.6 alkyl duoc thé bang halogen; va Re 1a Ci.6 alkyl, Cs.10 xycloalkyl, hodc Ci-10
heteroxycloalkyl, Ci.6 alkyl tuy y dugc thé bang mot dén ba gdc dugc chon tir halo,
hydroxyl, Ci.6 alkoxy, va aryl, va mdi Cs.10 xycloalkyl va Ci.10 heteroxycloalkyl tuy y
duoc thé béng mot dén hai géc dugc chon tir nhém bao gé)m Ci-6 alkyl, Ci-6 alkoxy, va

halo.
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Thuét ngit “alkyl” trong bdn mo ta nay d& cap dén nhom hydrocacbon mach thing
hodc mach nhanh, bao gdm 1-20 (vi dy, 1-10 va 1-6) nguyén tit cacbon. Vi du metyl,
etyl, n-propyl, i-propyl, n-butyl, i-butyl, va ¢-butyl.

Thuét ngit “xycloalkyl” dé cap dén nhém hydrocacbon mot vong, hai vong, ba
vong, hodc bbn vong no va khong no mot phan ¢6 3-12 (vi dy, 3-10 va 3-8) nguyén tur
cacbon. Vi du xyclopropyl, xyclobutyl, xyclopentyl, xyclopentenyl, xyclohexyl,
xyclohexenyl, xycloheptyl, va xyclooctyl.

Thuét ngit “heteroxycloalkyl” d& cap dén hé vong khong thom mot vong 5-8 canh,
hai vong 8-12 canh, hodc ba vong 11-14 canh c6 mot hodc nhiéu nguyén tir khac loai (vi
du, O, N, P, va S). Vi du piperazinyl, imidazolidinyl, azepanyl, pyrolidinyl,
dihydrothiadiazolyl, dioxanyl, morpholinyl, tetrahydropuranyl, va tetrahydrofuranyl.

Thuét ngir “alkoxy” dé cap dén nhém —O—alkyl. Vi du metoxy, etoxy, propoxy,

va iSopropoxy.

Thudt nglt “halo” dé cap dén gbc flo, clo, bromo, hoic iodo. Thuat ngit “amino”
dé cap dén gdc thu duge tir amin, ma khong thé hoic dugc thé mot/hai phén tit véi alkyl,

aryl, xycloalkyl, heteroxycloalkyl, hodc heteroaryl.

Thuat ngir “aryl” dé céap dén hé vong thom mot vong 6-cacbon, hai vong 10-
cacbon, ba vong 14-cacbon. Cac vi du vé nhom aryl bao gébm phenyl, naphtyl, va

anthraxenyl.

Thuét ngir “heteroaryl” dé cap dén hé vong mot vong 5-8 canh thom, hai vong 8-
12 canh, hodc ba vong 11-14 canh c6 mot hodc nhiéu nguyén t khac loai (vi dﬁ, O, N,
P, va S). Vi du triazolyl, oxazolyl, thiadiazolyl, tetrazolyl, pyrazolyl, pyridyl, furyl,
imidazolyl, benzimidazolyl, pyrimidinyl, thienyl, quinolinyl, indolyl, thiazolyl, va

benzothiazolyl.

Alkyl, xycloalkyl, heteroxycloalkyl, alkoxy, aryl, va heteroaryl duoc dé cép trong
ban md ta nay bao gdbm gbc dugc thé va gbc khong duoc thé. Cac nhém thé ¢6 thé trén
xycloalkyl, heteroxycloalkyl, alkoxy, aryl, va heteroaryl bao gbm, nhung khong gi6i han
&, C1-Cio alkyl, C2-Cyo alkenyl, C2-Cyo alkynyl, C3-Cao xycloalkyl, C3-Cao xycloalkenyl,



35174

C1-Ca0 heteroxycloalkyl, Ci-Cy heteroxycloalkenyl, Ci-Cio alkoxy, aryl, aryloxy,
heteroaryl, heteroaryloxy, amino, C-Cy alkylamino, Ci-Cyo dialkylamino, arylamino,
diarylamino, Ci-Cyo alkylsulfonamino, arylsulfonamino, Ci-Cio alkylimino, arylimino, Ci-
Cyo alkylsulfonimino, arylsulfonimino, hydroxyl, halo, thio, Ci-Cio alkylthio, arylthio,
Ci-Ci alkylsulfonyl, arylsulfonyl, axylamino, aminoacyl, aminothioacyl, amido,
amidino, guanidin, ureido, thioureido, xyano, nitro, nitroso, azido, axyl, thioacyl,
axyloxy, carboxyl, va carboxylic este. Mat khac, cac phéan tir thé co thé c6 trén alkyl bao
gdm toan bd cac phén tir thé duge mo ta trén ddy ngoai trir C-Cio alkyl. Xyc.loalkyl,

heteroxycloalkyl, aryl, va heteroaryl cling ¢ thé dugc ngung tu véi nhau.

Ngoai cac hop chét c6 cong thie (I) duge md ta trén déy, mudi va solvat dugc
dung cta chung, néu ¢ thé, ciing dugc bao gbm trong sang ché nay. Mubi c6 thé duge
tao ra gifta anion va nhoém mang dién tich duong (vi du, amino) trén hop chét. Cac vi du
vé anion phu hop bao gém clorua, bromua, iodua, sulfat, nitrat, photphat, xitrat,
metanesulfonat, trifloaxetat, axetat, malat, tosylat, tartrat, fumurat, glutamat, glucuronat,
lactat, glutarat, va maleat. Mubi ciing c¢6 thé dugc tao ra giita cation va nhém mang dién
tich Am. Céc vi du vé cation phu hop bao gém ion natri, ion kali, ion magie, ion canxi,
va cation amoni nhu ion tetrametylamoni. Mubdi bao gbm thém nhiing thanh phan ¢6
chira nguyén tir nito bac bbn. Solvat d& cap dén phirc hgp dugc tao ra giita hoat chét va
dung mdi dugc dung. Cac vi du vé dung moi dugc dung bao gdbm nude, etanol,
isopropanol, etyl axetat, axit axetic, va etanolamin.

Theo khia canh khéc, sang ché dé cap dén duoc phém dé diéu tri cac r6i loan lién
quan dén glucagon, nhu rdi loan chuyén hoéa lién quan dén glucagon (vi dy, bénh dai
thao duong typ I, bénh dai thdo duong typ II).

Duoc phim nay chira mot trong cac hop chét ¢ cong thic (I) duge mo ta trén
day hodc mudi dugc dung va chit mang dugc dung cia né.

Sang ché nay ciing mo ta viéc st dung ché phim nay dé san xuét thubc dé didu tri

céc roi loan (vi du, roi loan chuyén hoa) lién quan dén glucagon.
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Ché phim dugc st dung qua dudng miéng co thé 1a dang lidu dung duoc dung
dugc stt dung qua dudng miéng bét k¥ bao gdbm vién nang, vién nén, nhil trong va huyén
phil nuée, hon dich, va dung dich. Ddi v6i truong hop vién nén, cac chit mang thuong
duoc st dung bao gdm lactoza va tinh bt ngo. Chét lam tron, nhu magie stearat, cling
thuong duoc bd sung vao. Pé sir dung bang dudng miéng & dang vién nang, cac chét pha
lodng hitu dung bao gbm lactoza va tinh bot ngd kho. Khi huyén phii hodc nhil twong
nude duge dung qua duong miéng, thanh phan hoat tinh c6 thé dugc tao huyén phi hozc
duoc hoa tan trong pha dau két hop véi chét nhii twong héa hodc chét tao huyén pht.
Néu mubn, mdt sb chit 1am ngot, chét didu vi, hodc chit mau c6 thé duoc bd sung vao.
Dang bao ché rén ding qua dudng miéng c6 thé dugc diéu ché bing ky thuat siy phun;

ép din néng chay, micron hoa, va céng nghé phay nano (nano miling technologies).

Ché pham dang sol khi hogc hit dung qua dudng miii c6 th dwoc didu ché theo
cac k¥ thuat da biét rd trong linh vuc dugc phim. Vi du, ché phim nay c6 thé dugc didu
ché nhu dung dich nudce mudi, st dung ruou benzylic hodc cac chét bao quan, chét lam
tang hép thu, flocacbon thich hgp khéc, va/hoac cac chit hoa tan hodc phén tan khac da
biét trong linh vurc nay. Ché pham c6 hoat cht ciing c6 thé duge st dung & dang thude

dan dé str dung qua duodng tryc trang.

Chét mang trong dugc pham con phai 1a "chip nhan dugc" theo nghia 12 né twong
thich véi thanh phan hoat tinh ctia ché phdm (va tét hon 14, c6 kha nang 1am on dinh
thanh phﬁn hoat tinh) va khong c6 hai cho dbi tuong can duoc diéu tri. Mot hoic nhiéu
chit hoa tan c6 thé duge sit dung nhu ta dugce dé phan phéi hoat chét. Cac vi du vé céc
chét mang khéc bao gém silicon oxit keo, magie stearat, xenluloza, natri lauryl sulfat, va

vang D&C #10 (D&CYellow #10).

Sang ché mb ta phuong phép diéu tri cac rdi loan (vi du, rdi loan chuyén héa) lién
quan dén glucagon.

Phuong phap nay bao gbm viéc cho dbi twong can dugc diéu tri dung luong c6

tac dung ctia hgp chét c6 cong thire (T) hodc mudi dugc dung ctia né.
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Céc hop chat duoc md ta trén day hoic dugce pham chira mot hodc nhiéu hop chét
d6 c6 thé duogc st dung cho dbi tugng qua duong miéng, ngoai dudng tiéu hoa, bang
cach xit hit, tai chd, dudng truc trang, dudng mii, duong tuyén miéng, hoic qua mot b
chtra dugc cdy ghép dudi da. Thuét ngit “ngoai dudng tiéu hoa” nhu dugc sir dung trong
ban md ta nay bao gdbm cac k¥ thuat tiém hodc truyén dudi da, trong da, trong tinh mach,
trong co, trong khép, trong dong mach, trong hoat dich, trong xuong e, trong ndi tuy
mac, trong ton thuong, va trong hop so.

Thuét ngit “diéu tri” d& cap dén viéc ung dung hoic viéc stt dung hop chét nay
cho dbi tugng voi muc dinh dé chira khoi, lam giam bét, 1am diu, thay ddi, khic phuc,
cai thién, hodc tac dong dén bénh, triéu ching, hodc khuynh huéng cua bénh. “Luong
c6 tac dung” @& cap dén lwong hop chét cAn thiét dé tao ra tac dung mong mudn trén ddi
tuong. Luong c6 tac dung thay dbi, nhu dwoc nhan biét bai ngudi 6 hidu biét trung binh
trong linh vuc nay, tiy thudc vao duong dung, viéc st dung ta duge, va kha nang déng
str dung véi cac phuong phéap didu tri bénh khac nhu st dung céc hoat chit khéc.

Chi tiét v& mot hodc nhiéu phuong 4n cia séng ché duoc néu trong phan mo ta
dudi day. Céac dac diém, muyc dich va vu diém ctia sdng ché & r3 rang nhd phan mo ta
va phén yéu ciu bao hd.

M0 ta chi tiét sang ché

Duoc md ta trong chi tiét dudi day 1a cac hop chit c6 cong thire (I) va mudi duge

LN
Lj z
Ri 7

(D,

trong d6 mbi bién s6 Ry, Ra, L, va Z dugce xac dinh nhu trong phan ban chat k§ thuét cua

dung cia chung:

séang ché.
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o L
Theo modt phuwong an, moi hop chat c6 cong thuc (I) c6 Ry la

-0
N -N
| ) Rs Q >rq
N , hodc N . Thong thuong, Rz 1a -CH2CH2CO2Rs; L 1a —X-CH(Re)-

N ;: L 18 -CH(R¢)-X-, X 1a NH hodc O; va Z 1a C. L cling c6 thé 14 —X-CH(Re)-
, X 1a NH hodc O. Luu y rang theo phuong én ndy, R3 c6 thé 1a C1.6 alkyl, phenyl hodc
pyridinyl dugc thé ty ¥; va R thuong 1a Cr.s alkyl.
N-N N-©
. . 37‘)1\ ) Rs %l\ P~ Rs
Hop chat ¢6 cong thitc (I) dién hinh c6 R; Ia o , N , hodc
-N
Lo
N : Ry 1 -CH,CH2CO2Rss; L 13 —X-CH(Rs)- hodc —CH(R6)-X-; va Z 1a C, trong
do6 Rs 1a Ci6 alkyl, phenyl hodc pyridinyl dugc thé tuy ¥, Rs 12 H hodc Ci alkyl, Re 1a
Ci-6 alkyl, va X 1a NH.
— R,
NN/
o i
Trong mdt phuong 4n khéac, moi hop chat ¢é cong thire (I) c6 Ri 1a S

R4
S
hoidc 2\

~ . R4 thuong 1a H. Mot 14n nita, Rz ¢6 thé 13 -CH,CH,CO2Rs; L ¢6 thé
14 —X-CH(Re)- hosic —~CH(Re)-X-, X 12 NH va R¢ 12 C1.6 alkyl; va Z c6 thé 1a C hogc N.

— Ry
N \ 7/
Theo phuong 4n nay, hop chét co6 cong thuc (1) dién hinh c6 Ry 12 }’*)\S hodc
R4
W@
}7-)\0 : Ry 1a -CH,CH2CO2Rs; L 1a —X-CH(Rs)- hodc —CH(Re)-X-; va Z 1a C,
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trong d6 R4 1a H, Rs 12 H hodc Ci alkyl, Re 1& Ci1- alkyl, va X 1a NH. Theo phuong an

— Ry R,
i )
nay, hop chét c6 cong thirc (I) dién hinh khac c6 Ry 1a }F)\S Z/LO

: Ry 13 -CH2,CH>CO2Rs; L 1a —X-CH(Re)- hodc —CH(R¢)-X-; va Z 1a N, trong d6 R4 1a H,
Rs 1a H hodc Ci-6 alkyl, Re 1a C1.6 alkyl, va X 1a NH.

hodc

Theo cac phuong &n da ndi ¢ trén, R3 ¢d thé 14 Ci. alkyl, aryl, hoic heteroaryl 6
canh, Ci.¢ alkyl tuy y dugce thé bang mot dén ba gdc halo va mdi aryl va heteroaryl 6
canh ty ¥ dugc thé bing mot dén ba gbc duge chon tir nhém bao gbém metyl, triflometyl,

etyl, propyl, isopropyl, butyl, tert-butyl, F va Cl.

Theo cac phuong an da ndi & trén, Re ¢ thé 14 Ci.6 alkyl hodc Cs-10 xycloalkyl,
C1.¢ alkyl tiiy ¥ duoc thé bing mot dén ba gdc duge chon tir nhém bao gbm flo, hydroxyl,

metoxy, va phenyl.

Dé cap dén nhom bién ddi L trong cong thirc (I), cacbon ma gén vao ca X va Re
6 thé c6 cAu hinh ddng phén 1ap thé ciia R hodc S, va hop chét nay c6 thé c6 luong du
chét ddng phan d6i quang 14 90% hogc cao hon (vi du, > 95% va > 99%).

Ciing nam trong sang ché nay 12 dugc phdm dé didu tri céc rdi loan lién quan dén
glucagon, nhu 1di loan chuyén héa lién quan dén glucagon (vi du, bénh déi thdo dudng
typ I, va bénh dai thdo duong typ II), ché phim chira mdt trong cac hop chét c6 cong

thirc (I) dugc chi ra trén day hodc mubi duge dung clia n6 va chit mang duge dung.

Sang ché nay con mo ta phuong phap dé didu tri cac rdi loan lién quan dén
glucagon, phuong phép nay bao gdm viéc cho d6i tuong can dugc diéu tri dung luong
c6 tac dung ctia hop chit c6 cong thie (I) hodc mudi dugc dung ctia né.

Theo sang ché, ddi tuong dugce nodi & trén coO thé 1a dong vat cé vu, vi dy, con
nguoi.

Theo sang ché, cac bénh, tinh trang hodc rdi loan lién quan dén glucagon c6 thé
13, vi du, bénh ting duong huyét, bénh déi thao duong typ I1, hdi chimg chuyén hoa, hoi

chung ri loan dung nap glucoza, glucoza niéu, bénh than do dai thdo duong, bénh than
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kinh do déi thdo dudng, bénh vong mac do dai thao dudng, tinh trang tdng insulin huyét,
hdi chimg khang insulin, duc thuy tinh thé, bénh béo phi, bénh rdi loan m& mau, bénh
tang huyét 4p va bénh nhdi méau co tim. Tuy nhién, séng ché khong chi gi6i han & do, va
cac hop chét hogc mubi dugc dung cta chiing theo sang ché c6 thé duge st dung cho
c4c bénh, tinh trang hodc rdi loan khac bét k¥ lién quan dén con dudng truyén tin hiéu
cua glucagon. Trong mdt khia canh cta sang ché, c4c bénh, tinh trang hozc rdi loan lién
quan dén glucagon 14 bénh tang dudng huyét, bénh dai thio duong typ IL, hoi chung rbi
loan dung nap glucoza, hoi ching khéng insulin va bg¢nh béo phi. Trong mot khia canh
khac cua sang ché, cac bénh, tinh trang hogc rdi loan lién quan dén glucagon 1a bénh dai

thdo duong typ II.

Theo mdt phuong 4n cua sang ché, hop chét c6 thé 12 hop chit bét ky duoc chon
tir nhém bao gdm céc hop chét tir 1-1 dén 1-62, céc hop chét tir 2-1 dén 2-48, céc hop
chét tir 3-1 dén 3-15, céc hop chét tr 4-1 dén 4-30, cac hop chét tir 5-1 dén 5-8, cac hop
chét tir 6-1 dén 6-2, va cac hop chét tir 7-1 dén 7-4 dugc liét ké trong cac Bang tir 1 dén
7 duéi day. Trong mot khia canh clia séng ché, hop chit theo sang ché c6 thé 1a hop chat
bét ky dugc chon tir nhom bao gdm hop chét 1-2, hop chét 1-38, hop chét 1-39, hop chét
1-41, hop chit 1-43, hop chét 1-45, hop chit 1-47, hop chét 1-49, hop chét 2-18, hop
chét 2-19, hop chét 2-27, hop chét 2-28, va céc hop chét tir 4-27 dén 4-30.

Céac phuong phéap tbng hop céc hop chét c6 cong thic (1) da biét rd trong linh vuc
k§ thuat ndy. Xem, vi du, tai liéu cia R. Larock, Comprehensive Organic
Transformations (2" Ed., VCH Publishers 1999); P. G. M. Wuts and T. W. Greene,
Greene’s Protective Groups in Organic Synthesis (4™ Ed., John Wiley and Sons 2007);
L. Fieser and M. Fieser, Fieser and Fieser’s Reagents for Organic Synthesis (John Wiley
and Sons 1994); L. Paquette, ed., Encyclopedia of Reagents for Organic Synthesis (2™
ed., John Wiley and Sons 2009); P. Roszkowski, J.K. Maurin, Z. Czarnocki
“Enantioselective synthesis of (R)-(—)-praziquantel (PZQ)” Tetrahedron: Asymmetry 17
(2006) 1415-1419; and L. Hu, S. Magesh, L. Chen, T. Lewis, B. Munoz, L. Wang
“Direct inhibitors of keapl-nrf2 interaction as antioxidant inflammation

modulators,” W02013/067036.

-10-
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Do d6, cac hop chét c6 cong thire (1) dugc didu ché c6 thé duge sang loc ban dau
bang cach str dung céc thir nghiém in vitro, vi dy, thir nghiém trc ché glucagon cAMP va
thir nghiém lién két I'*-glucagon duge md ta trong Vi du 6 duéi day, cho hiéu lyc ctia
chung trong viéc lién két véi thu thé glucagon va viéc Gic ché xudi dong cAMP. Tiép
theo, chung c6 thé dugc danh gia bang cach st dung cac thit nghiém in vivo da biét trong
linh vuc k¥ thudt nay. Cac hop chét dugc chon c6 thé duoc kidm tra thém dé kiém tra dé
x4c dinh hiéu luc cua chung trong cdc mo hinh hiéu qua lién quan dén bénh va tac dong

phu. Dua trén céac két qua, khoang liéu va duong dung thich hop ¢6 thé duoc x4c dinh.

Khéng can phai xay dung thém, dugc tin rang ngudi c6 hidu biét trung binh trong
linh vuc ndy c6 thé sir dung sang ché nay dén murc t6i da dwa vao phan mo ta trén day.
Do @6, cac vi du cu thé dué6i day, vi dy, céc vi du tir 1dén 7, duoc hiéu 1a chi dé minh
hoa, va khong lam giéi han phan con lai clia sang ché theo cach bét ky. Tt ca cac cong

bd dugc trich dan trong ban md ta nay dugc dua vao day dé tham khdo.

Trong sb céc vi du cu thé nay, cac vi du 1-5 néu cac quy trinh didu ché mot sb
chét trung gian va 172 hop chét c6 cong thic (1) dién hinh, ciing nhu sd liéu phan tich
dbi vé6i cac hop chét dugc diu ché; va cac vi du 6 va 7 néu céc cach thuc dé kiém tra

céc hop chat ndy.

Pugc md ta dudi day 1a cac quy trinh dugce s dung dé tong hop 172 hop chat

dién hinh d3 duoc mb ta trén day.

Trir khi c6 quy dinh khéc, tAt ca vat liéu ban dau duoc sir dung déu c6 ban trén thi
truomg va duge st dung nhu duoc cung cAp. Céc phan tng can diéu kién khan duoc thyuc
hién trong d6 thiy tinh dugc sdy kho bang ngon lira va dugc lam ngudi trong khi quyén
agon hoic nito. Trit khi ¢6 quy dinh khac, cic phan (mg dugc thuc hién trong khi agon
hoic khi nito va dugc theo ddi bang sic ky 16p mong phén tich thuc hién trén cac tAm
lung kinh (5 cm_10 cm) dugc phu silica gel 60 F254 nhu dugc cung cip bdi Merck. Viéc
hién thi cac séc ky dd duoc thyuc hién bing cach quan sat dudi dén tia cyc tim (L = 254
nm), sau d6 12 nhung trong dung dich nBuOH ctia Ninhydrin (0,3% trong luong/thé tich)
chira axit axetic (3% thé tich/thé tich) hodc dung dich etanol cua axit photphomolybdic

(2,5% trong lwong/thé tich) va cacbon hoa bang stng bin nhiét. Cac dung mdi cho cac
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phéan Gng dugc 1am kho trong khi quyén agon hodc nito trwée khi sir dung nhur sau: THF,
Toluen, va DCM dugc lam kho bing cot sang phan tir khd 5A (Dried molecular Sieve
5A) (LC technology solution Inc) va DMF tir canxi hydrua hodc dang khan c6 ban trén
thi trudng. Sic ky ¢t nhanh duge sit dung thudng xuyén dé tinh ché va tach hdn hop
san phim bang cach st dung cdt nhanh ding mot lan Silica Gel RediSep Rf (RediSep
Rf Silica Gel Disposable Flash Columns), Gold® 20-40 / 40-60 micron silica gel va ¢t
pha d4o c6 thé sir dung lai RediSep Rf Gold® C18, 20-40 micron dugc cung cAp béi
RediSep. Cac hé dung moi rira giai dugc dua ra trong ndng do thé tich/thé tich. Phd 13C
va 'H NMR dugc ghi lai trén Bruker AVIII (400 MHz). Cloroform-d hodc dimetyl
sulfoxit-d6 va CD3;0D duogc st dung nhu dung mdi va TMS (8 0,00 ppm) nhu chuén noi.
Céc gié tri chuyén dich hoa hoc dugce bdo céo trong ppm (parts per million - mot phén
mot triéu) so véi TMS trong don vi delta (§). Cac d9 bdi dinh dugce ghilas (vach don),
br s (vach don rong), d (vach ddi), t (vach ba), q (vach bbn), dd (vach d6i cua vach doi),
dt (vach d6i cia vach ba), m (nhiéu vach). Héng s6 tao cap (J) duoc biéu hién trong Hz.
Khéi phd tia dién (ESMS - Electrospray mass spectra) dugc ghi lai bang cach st dung
khdi quang phd ké Thermo LTQ XL. S liéu phd dugc ghi la cac gia tri m/z.

Vi du thye hién sang ché
Vi du 1: Téng hop cac hop chét dugc thé hién trong Bang 1 dudi day
So dd duéi day dugc theo ddi dé tong hop cac hop chét tir 1-1 dén 1-62.

Soddl
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-N -N
-0 . -0 ;
TsCl ° °
— > nBu HN

Decabran
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Buéec I: Phan tng Grignard

nBu

OH

Dung dich ctia metyl 4-formylbenzoat (9,84 g, 60,0 mmol) trong tetrahydrofuran
(30 ml) dugc lam lanh xubng -78°C. Dung dich nay duoc bd sung tirng giot butylmagie
clorua 2M (30 ml) trong thoi gian 20 phut. Phan g duoc khudy & -78°C trong 2 gio.
Sau d6 dung phan tng bang cach thém dung dich nude amoni clorua bédo hoa. Hon hop
nay duoc chiét béng etyl axetat. Lop hitu co duge 1am khd qua magie sulfat, dugc loc va
dwoc ¢o dic. Tinh ché bang sic ky silica gel tao ra metyl 4-(1-hydroxypentyl)benzoat I-
1. DAu khong mau, hiéu sut (4,80 g, 36%).

Budc II: Tao ra hydrazin
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nBu

Dung dich ciua metyl 4-(1-hydroxypentyl)benzoat (4,80 g, 21,59 mmol) trong
EtOH tuyét déi (30 ml) duge bd sung hydrazin monohydrat (2,50 g, 50 mmol) & nhiét
d6 trong phong. Hon hop phan ung dugc gia nhiét cho hdi luvu qua dém, sau d6 duge lam
ngudi xudng nhiét do trong phong va duge co dac dudi ap sudt giam. Phan cin dugc tao
huyén phu trong 60 ml H>O, duge loc, duge rira bang H20 (2x50 ml) va EtOH (2x40

ml) dé tao ra hop chit néu & d& muc I-2 du6i dang chit rin mau tring nho (3,83 g, 80%).

Budc III: Amit hoa

nBu (@]
OH -3

Dung dich cta I-2, axit benzoic (0,67 g, 5,5 mmol), EDCI (1,44 g, 7.5 mmol) va
HOBt (1,15 g, 7,5 mmol) trong 20 ml DMF. Phan tng dugc khudy & nhiét do trong
phong qua dém sau d6 dugc co dic trong chan khong. Nudce dugce bd sung vao phan cin
va 16p nude duge chiét bang etyl axetat. Co dic tiép trong chan khong dé tao ra san phdm

chét rin mau tring I-3 (1,04 g, 64%).

Budge IV: Két thanh vong

nBu

OH
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Céc hop chét I-3 (1,04 g, 3,2 mmol), TsCl (0,91 g, 4,8 mmol), va TEA (1,5 ml,
9,6 mmol) dugc tron trong ACN (20 ml) dugce khudy & nhiét d6 trong phong trong 1 gio.
Dung dich phan irng nay duoc cd déc 8 loai bd metanol va duoc chiét bang EtOAc. L6p
hitu co duoc rira bang nudce va dugc 1am khd qua magie sulfat khan. N6 dugc loc, dung
mdi dugc lam bay hoi dudi ap sudt giam. Tinh ché phdn cin dau thd bing sic ky cot

(EA:Hex =30:100) thu dugc san pham chét rin mau tring I-4 (0,80 g, 81%).

Budc V: Oxy hoa

San phadm tho dugc hoa tan trong DCM (20 ml) va pyridinium clocromat (0,30 g,
1,4 mmol) dugc bd sung. Phan tmg dugc khudy & nhiét do trong phong trong 2 gi¢. Dung
dich duge loc bang xelit va dugc cb dac trong chan khong. Phén cdn dugc tinh ché bing
sdc ky cot nhanh trén silica gel (EA:Heaxan = 10:100). San pham duéi dang hop chét
rin mau tring I-5 (0,30 g, 100%).

Budc VI: Amin hoa khir
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Dung dich ctiaI-5 (0,17 g, 0,58 mmol) trong metanol (5 ml) dugc bd sung etyl 4-
aminobenzoat (0,09 g, 0,53 mmol), va decaboran (0,04 g, 0,32 mmol) dugc khqu qua
dém. Phan ing dugc theo doi bing TLC. Khi nguyén liéu ban dau duoc tiéu thu, sau do
duoc chiét b?mg EtOAc va H2O, duoc l1am kho b??mg NaxSO4 va duge ¢b dac dudi ép suét
giam. Phén cin thu dugc dugc tinh ché bing sic ky silica gel, rira giai bing EA:Heaxan

=20:100 d& thu duoc 0,36 g chét rin mau tring I-6.

Budc VII: Thuy phan

nBu

Hop chit1-6 (0,45 g, 1,0 mmol) dugc hoa tan trong dioxan (20 ml) sau d6 b sung
2M / LiOH (dung dichy 20 ml. Hdn hop phan tng dugc gia nhiét dén 60°C trong 1 gid. Phan
ung dugc theo doi bang TLC. Hoan thanh phén tng, dung mdi dugc loai bd bang phuong
phap bay hoi quay va duoc bd sung HCl(dung dich) dén khi pH = 4~5. Hon hop duge chiét
bang EtOAc. Lép hitu co két hop dugc 1am kho bang MgSOs4 khan va duge cd dic trong
chan khéng dé tao ra chét tho rin mau trang I-7 (0,42 g, 100%).

Budce VIII: Amit hoa
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-8

Dung dich ctia hop chat I-7 (426 mg, 1 mmol), B-alanin etyl estehydroclorua (230
mg, 1,5 mmol), EDCI (288 mg, 1,5 mmol), EtsN (304 mg, 3 mmol) va HOBt (229 mg,
1,5 mmol) trong THF kho6 (20 ml). Phan Gng dugc khudy & nhiét do trong phong qua
dém sau d6 dugce cd dac trong chan khong. Nude duge bd sung vao phin cin va 16p nude
duoc chiét bang etyl axetat. Co dic tiép trong chan khong dé tao ra phan cin. Tinh ché
phan can dau tho bang séc ky cot (EA:Hex = 60:100) san pham dau khong mau thu dugce
I-8.

Budc IX: Thuy phin

-9

Hop chit I-8 (0,52 g, 1 mmol) dugc hoa tan trong THF (20 ml) sau d6 bd sung 20
ml ctia 2M LiOH dung dichy- HOn hop phan Gmg dugc khudy & nhiét d6 trong phong trong
2 gi¢. Phan tng dugc theo doi bang TLC. Hoan thanh phan tng, dung mdi dugc loai bo
bang phuong phép bay hoi quay va duoc bb sung HCl(dung dich) dén khi pH = 4~5. Hon
hop dugc chiét bang EtOAc. Lép hitu co két hop duoc lam kho bang MgSOs khan va
dugce c6 dic trong chén khong dé tao ra san phém dau mau nau I-9 (0,21 g, 43%, hiéu

suét 2 budc).
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Hop chét 1-1.
Axit 3-(4-((2-metyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenyl)propyl)amino)
benzamido)propanoic

N-N

Ry
o]
HN
H
\©\WNWOH
o (o)

'H NMR (400 MHz, DMSO-d6): § 12,11 (br. s., 1H), 8,04-8,13 (m, 4H), 7,98 (t,
T = 5,6 Hz, 1H), 7,58-7,67 (m, SH), 7,50 (d, ] = 8,4 Hz, 2H), 6,68 (d, J = 8,0 Hz, 1H),
6,58 (d, J = 8,8 Hz, 2H), 4,28 (t, T = 7,6 Hz, 1H), 3,35-3,46 (m, 2H), 2,43 (t, J=7,2 Hz,
2H), 2,05 (m, 1H), 1,04 (d, J = 6,0 Hz, 3H), 0,83 (d, J = 6,0 Hz, 3H).MS(M+1): 485.

Hop chét 1-2.

Metyl 3-(4-((2-metyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenyl)propyl)amino)
benzamido)propanoat

N-N

'H NMR (400 MHz, CDCL): & 8,09-8,16 (m, 4H), 7,52-7,57 (m, SH), 7,47 (d, ]
= 8.4 Hz, 2H), 6,61 (t, I = 6,0 Hz, 1H), 6,50 (d, J = 8,0 Hz, 2H), 4,48-4,65 (m, 1H), 4,28
(br. s., 1H), 3,64-3,71 (m, SH), 2,61 (t, ] = 6,0 Hz, 2H), 2,08-2,21 (m, 1H), 1,05 (d,J =
6,8 Hz, 3H), 0,98 (d, J = 6,8 Hz, 3H).; MS(M+1): 499.

Hop chat 1-3.
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Etyl 3-(4-((2-metyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenyl)propyl)amino)

benzamido)propanoat

=z

S

N-
|
(o]

HN\@T

H

N\/\H/OEt
0 0

'H NMR (400 MHz, DMSO-d6): § 8,09-8,15 (m, 2H), 8,06 (d, J = 8,3 Hz, 2H),
7,99 (t, J = 5,6 Hz, 1H), 7,56-7,68 (m, 5H), 7,49 (d, J = 8,8 Hz, 2H), 6,69 (d,J = 7,8 Hz,
1H), 6,57 (d, J = 8,8 Hz, 2H), 4,29 (t, ] = 7,6 Hz, 1H), 4,02 (q, ] = 7.3 Hz, 2H), 3,34-
3,42 (m, 2H), 2,45-2,49 (m, 2H), 2,05 (d, ] = 6,8 Hz, 1H), 1,09-1,19 (m, 3H), 1,04 (d, J
= 6,4 Hz, 3H), 0,82 (d, ] = 6,8 Hz, 3H). MS(M+1): 513. HPLC: 99,6%

Hop chat 1-4.

Axit 3-(4-((2-metyl-1-(4-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)phenyl)propyl)

amino)benzamido)propanoic

N-N
ISents
HN
H
\©\”/N\/\H/OH
(o) o}

' NMR (400 MHz, DMSO-d6): 8 7,95-8,04 (m, 3H), 7,62 (d, J = 8,0 Hz, 2H),
7,49 (d, T = 8,0 Hz, 2H), 6,63-6,77 (m, 1H), 6,56 (d, J = 8,0 Hz, 2H), 4,30 (br. s., 1H),
3,30 (br. 5., 2H), 2,42 (t, ] = 7,2 Hz, 2H), 2,04 (m, 1H), 1,03 (d, ] = 6,4 Hz, 3H), 0,81 (d,
J = 6,4 Hz, 3H). MS(M+1): 477.

Hop chat 1-5.
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Axit 3-(4-((3-metyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenyl)butyl)amino)
benzamido)propanoic

\(\(©/“\0\>\©

(o] o)

H NMR (400 MHz, DMSO-d6): & 7,95-8,16 (m, 5H), 7,56-7,70 (m, 5H), 7,50
(d,J= 8,4 Hz, 2H), 6,75 (d, T = 8,0 Hz, 1H), 6,56 (d, J = 8,8 Hz, 2H), 4,47-4,64 (m, 1H),
3,50 (t, J = 6,6 Hz, 2H), 2,39 (t, T = 6,6 Hz, 2H), 1,63-1,88 (m, 2H), 1,36-1,59 (m, 1H),
0,97 (d, T = 6,4 Hz, 3H), 0,91 (d, J = 6,4 Hz, 3H).MS(M+1): 499.

Hop chit 1-6.
Etyl 3-(4-((1-(4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenyl)butyl)amino)benzamido)
propanoat
-N

W@*?‘@

SN
0 0

'H NMR (400 MHz, DMSO-d6): 5 8,11 (d, J = 7,8 Hz, 2H), 8,06 (d, ] = 8,3 Hz,
2H), 7,95-8,03 (m, 1H), 7,62 (m, SH), 7,49 (d, I = 8,8 Hz, 2H), 6,77 (d, ] = 8,8 Hz, 1H),
6,54 (d, J = 8,8 Hz, 2H), 4,47-4,59 (m, 1H), 4,02 (¢, J = 7,3 Hz, 2H), 3,35-3,41 (m, 2H),
1,64-1,87 (m, 2H), 1,28-1,50 (m, 2H), 1,14 (t, J = 7,1 Hz, 3H), 0,91 (t, ] = 7.3 Hz, 3H).
MS(M-+1): 513.

Hop chét 1-7.

Axit 3-(4-((1-(4-(5-Phenyl-1,3,4-oxadiazol-2-yl)phenyl)butyl)amino)

benzamido)propanoic
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NN
o
HN
H
\©\WN\/\H/OH
o) 0

'H NMR (400 MHz, DMSO-d6): § 8,11 (dd, J =7,6, 2,2 Hz, 2H), 8,06 (d, J= 8,3
Hz, 2H), 7,99 (t, ] = 5,4 Hz, 1H), 7,58-7,69 (m, 5H), 7,50 (d, J = 8,8 Hz, 2H), 6,77 (d, ]
=173 Hz, 1H), 6,54 (d, ] = 8,8 Hz, 2H), 4,53 (d, ] = 6,4 Hz, 1H), 2,41 (t, J=7,1 Hz, 2H),
1,63-1,88 (m, 2H), 1,28-1,50 (m, 2H), 0,91 (t, J = 7,3 Hz, 3H).

Hop chit 1-8.

Axit 3-(4-((1-(4-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)phenyl)butyl)amino)
benzamido)propanoic

N-N

\/Ygl'\o\)-ca
HN
I NMR (400 MHz, DMSO-d6): & 7,96-8,04 (m, 3H), 7,63 (d, ] = 8,4 Hz, 2H),
7,50 (d, 7 = 8,8 Hz, 2H), 6,77 (d, T = 8,0 Hz, 1H), 6,52 (d, J = 8,4 Hz, 2H), 4,50-4,58 (m,

1H), 3,21-3,46 (m, 2H), 2,43 (t, T = 6,0 Hz, 2H), 1,75-1,88 (m, 1H), 1,61-1,74 (m, 1H),
1,22-1,54 (m, 2H), 0,83-1,01 (m, 3H).MS(M-+1): 477.

Hop chit 1-9.

Axit 3-(4-((3-metyl-1-(4-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)phenyl)butyl)

amino)benzamido)propanoic

-21-



35174

N-N

AT
HN
\/\n/
(0] (o)
'H NMR (400 MHz, DMSO-d6): & 7,96-8,05 (m, 3H), 7,65 (d, J = 8,8 Hz, 2H),
7,51 (d, ] = 8,8 Hz, 2H), 6,76 (d, ] = 7,2 Hz, 1H), 6,55 (d, T = 8,8 Hz, 2H), 4,54-4,63 (m,

1H), 3,22-3,47 (m, 2H), 2,43 (¢, J = 6,0 Hz, 2H), 1,65-1,82 (m, 2H), 1,34-1,56 (m, 1H),
0,96 (d, J = 6,8 Hz, 3H), 0,91 (d, J = 6,4 Hz, 3H). MS(M+1): 491.

Hop chat 1-10.

Etyl 3-(4-((2-metyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenyl)butyl)amino)

benzamido)propanoat

4

<

N

Oy

(o) (o)

ZI

'H NMR (400 MHz, CDCls): & 8,08-8,13 (m, 2H), 8,06 (d, J = 8,0 Hz, 2H), 7,47-
7,56 (m, 5H), 7,43 (dd, T = 8,4, 1,6 Hz, 2H), 6,52-6,60 (m, 1H), 6,46 (dd, ] = 8,4, 1,2 Hz,
2H), 4,39-4,46 (m, 1H), 4,10 (d, T = 7,2 Hz, 2H), 3,58-3,67 (m, 2H), 2,52-2,58 (m, 2H),
1,75-1.92 (m, 1H), 1,45-1,71 (m, 2H), 1,18-1,32 (m, 3H), 0,83-0,97 (m, 6H).; MS(M+1):
527.

Hop chét 1-11.

Axit 3-(4-((2-metyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenyl)butyl)amino)

benzamido)propanoic
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'H NMR (400 MHz, DMSO-d6): & 8,08-8,15 (m, 2H), 8,06 (d, J = 8,4 Hz, 2H),
7,97 (s, 1H), 7,58-7,67 (m, 5H), 7,48-7,51 (m, 2H), 6,51-6,74 (m, 3H), 4,33-4,45 (m,
1H), 3,33 (¢, ] = 6,8 Hz, 2H), 2,42 (t, ] = 6,8 Hz, 2H), 1,79-1,91 (m, 1H), 1,22-1,44 (m,
1H), 1,07-1,19 (m, 1H), 0,71-1,00 (m, 6H).MS(M-+1): 499.

Hop chat 1-12.

Axit 3-(4-((1-(4-(5-(tert-butyl)-1,3,4-oxadiazol-2-yl)phenyl)-3-metylbutyl)

amino)benzamido)propanoic

e
N

I NMR (400 MHz, DMSO-d6): § 7,98 (s, 1H), 7,92 (d, ] = 8,4 Hz, 2H), 7,58 (d,
J = 8.4 Hz, 2H), 7,49 (d, J = 8,8 Hz, 2H), 6,73 (d, T = 7,6 Hz, 1H), 6,54 (d, ] = 8,8 Hz,

2H), 4,51-4,57 (m, 1H), 3,32 (t, T = 7,2 Hz, 2H), 2,42 (t, J = 7,2 Hz, 2H), 1,62-1,81 (m,
2H), 1,44-1,57 (m, 1H), 1,40 (s, 9H), 0,88-1,00 (m, 6H).MS(M+1): 479.

Hop chét 1-13.

Axit 2-(4-((1-(4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenyl)pentyl)amino)

benzamido)etan-1-sulfonic
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-N
=
w °
HN
N
~"s0,H

(o]

'H NMR (400 MHz, DMSO-d6): & 8,02-8,13 (m, 5H), 7,59-7,66 (m, SH), 7,44
(d,J = 8,8 Hz, 2H), 6,77 (d, ] = 7,6 Hz, 1H), 6,55 (d, J = 8,8 Hz, 2H), 4,43-4,59 (m, 1H),
3,43 (m, 2H), 2,60 (t, J = 7,2 Hz, 2H), 1,78-1,92 (m, 1H), 1,59-1,76 (m, 1H), 1,22-1,46
(m, 4H), 0,86 (t, T = 7,2 Hz, 3H). MS(M+1): 535.

Hop chat 1-14.

Axit 3-(4-((1-(4-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)phenyl)pentyl Jamino)

benzamido)propanoic

N-N

/\/\/©/MO>QCFG
HN
[o] \/\ﬂ/
(o]
IH NMR (400 MHz, DMSO-d6): § 12,13 (br. s., 1H), 7,87-8,11 (m, 3H), 7,63 (d,
J = 8,8 Hz, 2H), 7,49 (d, J = 8,8 Hz, 2H), 6,40-6,87 (m, 3H), 4,42-4,63 (m, 1H), 3,35-

3,49 (m, 2H), 2,42 (t, ] = 7,2 Hz, 2H), 1,61-1,94 (m, 2H), 1,16-1,54 (m, 4H), 0,74-0,98
(m, 3H). MS(M+1): 491.

Hop chét 1-15.

Etyl 3-(4-((1-(4-(5-(pyridin-2-yl)-1,3 ,A-oxadiazol-2-yl)phenyl)pentyl)amino)

benzamido)propanoat
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N-N

N
/\/\KQ/QOW
HN
\/Y
0 0

'H NMR (400 MHz, Axeton-d6): & 8,77-8,83 (m, 1H), 8,27-8,31 (m, 1H), 8,03-
8,13 (m, 3H), 7,69 (d, J = 8,4 Hz, 2H), 7,55-7,63 (m, 3H), 7,34 (t, ] = 5,6 Hz, 1H), 6,63
(d, ] = 8,4 Hz, 2H), 6,08 (d, ] = 7,2 Hz, 1H), 4,61 (m, 1H), 4,06 (d, ] = 6,0 Hz, 2H), 3,51-
3,63 (m, 2H), 2,55 (t, J = 6,8 Hz, 2H), 1,80-1,99 (m, 2H), 1,30-1,62 (m, 4H), 1,14-1,24
(m, 3H), 0,89 (t, J = 7,2 Hz, 3H). MS(M+1): 528. D¢ tinh khiét: 98,3% |

Hop chét 1-16.

Axit 3-(4-((1-(4-(5-(Pyridin-2-yl)-1,3,4-oxadiazol-2-yl)phenyl)pentyl)amino)
benzamido)propanoic

N-N

N=—
HN
\/ﬁr

(o] (o]
'H NMR (400 MHz, DMSO-d6): & 8,79-8,82 (m, 1H), 8,25 (d, J = 8,0 Hz, 1H),
7,96- 8,09 (m, 4H), 7,60-7,68 (m, 3H), 7,50 (d, ] = 8,8 Hz, 2H), 6,77 (d, ] = 7,2 Hz, 1H),
6,54 (d, J = 8,8 Hz, 2H), 4,51 (m, 1H), 3,23-3,43 (m, 2H), 2,42 (t, J = 7,2 Hz, 2H), 1,79-
1,91 (m, 1H), 1,61-1,78 (m, 1H), 1,22-1,47 (m, 4H), 0,82-0,91 (m, 3H). ; MS(M+1):
500.

Hop chat 1-17.

Etyl 3-(4-((1-(4-(5-(4-flophenyl)-1,3,4-oxadiazol-2-yl)phenyl)-2-metylpropyl)

amino)benzamido)propanoat

-25-
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-N

N
(0]
HN
o

IH NMR (400 MHz, DMSO-d6): & 8,13-8,23 (m, 2H), 8,05 (m, 2H), 7,96-8,02
(m, 1H), 7,56-7,64 (m, 2H), 7,48 (d, ] = 4,4 Hz, 4H), 6,64-6,73 (m, 1H), 6,51-6,62 (m,
2H), 4,23-4,35 (m, 1H), 4,02 (d, T = 6,8 Hz, 2H), 3,35-3,42 (m, 2H), 2,48 (m, 2H), 1,99-
2,11 (m, 1H), 1,14 (t, ] = 7,1 Hz, 3H), 1,04 (d, T = 6,8 Hz, 3H), 0,82 (d, ] = 6,8 Hz, 3H).
MS(M+1): 531.

o)

Hop chét 1-18.
Axit 3-(4-((1-(4-(5-(4-Fluorophenyl)-1,3,4-oxadiazol-2-yl)phenyl)-2-
metylpropyl)amino) benzamido)propanoic

N-N

/iji:j)LQ*ﬂ<:>-F

(o] (0]

'H NMR (400 MHz, DMSO-d6): § 8,13-8,23 (m, 2H), 8,06 (m, 3H), 7,60 (d,J =
8.3 Hz, 2H), 7,48 (t, ] = 4,4 Hz, 4H), 6,62-6,73 (m, 1H), 6,57 (d, T = 8,8 Hz, 2H), 4,22
4,34 (m, 1H), 2,34-2,43 (m, 2H), 1,99-2,11 (m, 1H), 1,04 (d, J = 6,4 Hz, 3H), 0,82 (d, ]
— 6,8 Hz, 3H). MS(M+1): 503. HPLC: 100,0%

Hop chat 1-19.

Etyl 3-(4-((1-(4-(5-(tert-butyl)-1,3,4-oxadiazol-2-yl)phenyl)pentyl)amino)

benzamido)propanoat

-26-
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-N
Lo~
o

HN@W

H

N\/\H/OEt
0 o

'H NMR (400 MHz, DMSO-d6): & 8,00 (s, 1H), 7,92 (d, J = 8,4 Hz, 2H), 7,56 (d,
T = 8,4 Hz, 2H), 7,48 (d, J = 8,8 Hz, 2H), 6,75 (d, ] = 7,2 Hz, 1H), 6,51 (d, J = 8,8 Hz,
2H), 4,39-4,56 (m, 1H), 4,03 (q, T = 6,8 Hz, 2H), 3,39 (m, 2H), 2,44-2,49 (m, 2H), 1,62-
1,89 (m, 2H), 1,22-1,45 (s, 10H), 1,14 (t, J = 7,2 Hz, 3H), 0,85 (t, J = 7,2 Hz, 3H).
MS(M+1): 507.

Hop chét 1-20.

Axit 3-(4-((1-(4-(5-(tert-butyl)-1,3 ,4-oxadiazol-2-yl)phenyl)pentyl)amino)

benzamido)propanoic

-N
Lo
o)

HN
H
[ j\ N OH
\/\n/
o (¢}

'H NMR (400 MHz, DMSO-d6): § 7,98 (s, 1H), 7,92 (d, J = 8,4 Hz, 2H), 7,57 (d,
T = 8.4 Hz, 2H), 7,49 (d, J = 8,8 Hz, 2H), 6,74 (d, ] = 7,8 Hz, 1H), 6,51 (d, ] = 8,4 Hz,
2H), 4,40-4,55 (m, 1H), 3,36-3,24 (m, 2H), 2,42 (t, J = 7,2 Hz, 2H), 1,75-1,89 (m, 1H),
1,60-1,75 (m, 1H), 1,40 (m, 10H), 1,21-1,35 (m, 4H), 0,85 (t, J = 7,2 Hz, 3H). MS(M+1):
479.

Hop chét 1-21.

Etyl 3-(4-((1-(4-(5-(tert-butyl)-1,3,4-oxadiazol-2-yl)phenyl)-2-metylbutyl)

amino)benzamido)propanoat

-27-
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-N
o~
W°
HN
H
(o] (o}

'H NMR (400 MHz, DMSO-d6): & 7,95-8,03 (m, 1H), 7,92 (dd, J = 8,4, 1,6 Hz,
2H), 7,55 (dd, J = 8,4, 6,0 Hz, 2H), 7,47 (dd, J = 8,8, 3,2 Hz, 2H), 6,45-6,69 (m, 3H),
426 -4,46 (m, 1H), 4,03 (q, ] = 7,2 Hz, 2H), 3,38 (m, 2H), 2,45-2,52 (m, 2H), 1,73-1,91
(m, 1H), 1,40 (s, 9H), 1,14 (¢, I =7,1 Hz, 5H), 0,67-1,02 (m, 6H). MS(M+1): 507.

Hop chat 1-22.

Axit 3-(4-((1-(4-(5-(tert-butyl)-1,3,4-oxadiazol-2-yl)phenyl)-2-metylbutyl)

amino)benzamido)propanoic
-N
s
SVen
HN
H
\©\'(N\/\[rOH
[0} o

'H NMR (400 MHz, DMSO-d6): 7,97 (br. s., 1H), 7,88-7,94 (m, 2H), 7,55 (dd,
T=28.0, 5,6 Hz, 2H), 7,48 (dd, J = 8,8, 3,2 Hz, 2H), 6,50-6,70 (m, 3H), 4,25-4,45 (m,
1H), 3,22-3,42 (m, 2H), 2,42 (t, I = 7,2 Hz, 2H), 1,71-1,92 (m, 1H), 1,40 (s, 9H), 1,17
(m, 2H), 0,65-1,01 (m, 6H). MS(M-+1): 479.

Hop chat 1-23.

Etyl 3-(4-((1-(4-(5-(tert-butyl)-1,3,4-oxadiazol-2-yl)phenyl)-2-metylpropyl)

amino)benzamido)propanoat

-28-
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-N
L~
*KO&
HN
H
\©\H/N\/\{]/0Et
o o]

'H NMR (400 MHz, DMSO-d6): & 7,99 (t, 1H), 7,92 (d, J = 8,3 Hz, 2H), 7,55 (d,
=83 Hz, 2H), 7,47 (d, ] = 8,8 Hz, 2H), 6,66(d, 1H), 6,55 (d, J = 8,8 Hz, 2H), 4,25(t,
1H), 4,03 (d, J = 6,8 Hz, 2H), 3,38 (d, ] = 5,9 Hz, 2H), 1,96-2,09 (m, 1H), 1,40 (s, 9H),
1,14 (t, T = 7,1 Hz, 3H), 1,03 (d, J = 6,4 Hz, 3H), 0,80 (d, J = 6,8 Hz, 3H). MS(M+1):
493.

Hop chit 1-24.

Axit 3-(4-((1-(4-(5-(tert-butyl)-1,3,4-oxadiazol-2-yl)phenyl)-2-metylpropyl)

amino)benzamido)propanoic

-N
L
0o

HN
H
N OH
O\’( \/\”/
(0] (o)

I NMR (400 MHz, DMSO-d6): & 7,96 (s, 1H), 7,92 (d, J = 8,3 Hz, 2H), 7,55 (d,
] =83 Hz, 2H), 7,48 (d, J = 8,8 Hz, 2H), 6,66 (d, J = 7,8 Hz, 1H), 6,55 (d, ] = 8,8 Hz,
2H), 4,25 (s, 1H), 2,42 (t, T =7,1 Hz, 2H), 1,40 (s, 8H), 1,03 (d, T =6,4 Hz, 3H), 0,80 (d,
J = 6,4 Hz, 3H). MS(M+1): 465.

Hop chét 1-25.

Etyl 3-(4-((1-(4-(5-(4-metoxyphenyl)-1,3,4-oxadiazol-2-yl)phenyl)-2-

metylpropyl)amino)benzamido)propanoat
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o<

;—(: :}——(0 |
N\

HN N-N
;—NH

(o}

(o]
o —

'H NMR (400 MHz, DMSO-d6): 3 8,04 (dd, ] = 8,6, 4,2 Hz, 7TH), 7,59 (d, ] = 8,3
Hz, 3H), 7,48 (d, T = 8,8 Hz, 3H), 7,17 (d, T = 8,8 Hz, 3H), 6,64-6,74 (m, 1H), 6,57 (d, J
— 8,8 Hz, 3H), 4,21-4,35 (m, 1H), 4,02 (d, J = 7,3 Hz, 3H), 3,86 (s, 4H), 3,34-3,42 (m,
3H), 2,48 (s, 3H), 1,98-2,12 (m, 1H), 1,14 (t, ] = 7,3 Hz, 4H), 1,04 (d, ] = 6,8 Hz, 5H),
0,82 (d, J = 6,4 Hz, 4H). MS(M+1): 543. |

Hop chét 1-26.

Axit 3-(4-((1-(4-(5-(4-metoxyphenyl)-1,3,4-oxadiazol-2-yl)phenyl)-2-

metylpropyl)amino)benzamido)propanoic

;—(: >_<0 |
\Y

HN N-N
;—NH

(o)

o<

OH
o

'H NMR (400 MHz, DMSO-d6): § 8,01-8,08 (m, 7H), 7,97 (t, J = 5,6 Hz, 2H),
7,59 (d, J = 8,3 Hz, 3H), 7,49 (d, T = 8,8 Hz, 3H), 7,12-7,22 (m, 3H), 6,68 (d, ] = 7,8 Hz,
1H), 6,57 (d, T = 8,8 Hz, 3H), 4,28 (1, ] = 7,6 Hz, 1H), 3,86 (s, 3H), 2,42 (t, ] = 7,1 Hz,
2H), 2,05 (d, ] = 6,8 Hz, 1H), 1,04 (d, J=6,8 Hz, 3H), 0,82 (d, ] = 6,8 Hz, 3H). MS(M+1):
515.

Hop chét 1-27.
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Etyl 3-(4-((1-(4-(5-(4-flophenyl)-1,3,4-oxadiazol-2-yl)phenyl)-3 -metylbutyl)
amino)benzamido)propanoat
\ﬁ/@/[:%@“’
HN
H\/\R/OEt
(o}
'"H NMR (400 MHz, DMSO-d6): & 8,11-8,24 (m, 2H), 7,95-8,06 (m, 3H), 7,58-
7,68 (m, 2H), 7,49 (d, ] = 9,2 Hz, 4H), 6,70-6,83 (m, 1H), 6,48-6,61 (m, 2H), 4,48-4,66
(m, 1H), 4,02 (q, J = 7,2 Hz, 2H), 3,35-3,38 (m, 2H), 2,46-2,51 (m, 2H), 1,59-1,86 (m,
2H), 1,39-1,59 (m, 1H), 1,11-1,29 (m, 3H), 0,83-0,99 (m, 6H). MS(M+1): 545.

Hop chat 1-28.

Axit 3-(4-((1-(4-(5-(4-flophenyl)-1,3,4-oxadiazol-2-yl)phenyl)-3-metylbutyl)
amino)benzamido)propanoic

©y

H
N OH
\/\g/

(o]

'H NMR (400 MHz, DMSO-d6): 812,14 (br. s., 1H), 8,17 (br. 5., 2H), 8,05 (d, J
=172 Hz, 2H), 7,99 (br. s., 1H), 7,63 (d, T = 7,2 Hz, 2H), 7,39-7,56 (m, 4H), 6,76 (d,J =
6.8 Hz, 1H), 6,56 (d, ] = 7,8 Hz, 2H), 4,48-4,68 (m, 1H), 3,33 (br. s., 2H), 2,42 (br. 5.,
2H), 1,62-1,84 (m, 2H), 1,42-1,61 (m, 1H), 0,84-1,06 (m, 6H). MS(M+1): 517.

Hop chat 1-29.

Etyl 3-(4-((1-(4-(5-(4-flophenyl)-1,3,4-oxadiazol-2-yl)phenyl)-2-metylbutyl)

amino)benzamido)propanoat
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N
5O
Wo
HN
@\(n\/\roa
o

L

'H NMR (400 MHz, DMSO-d6): & 8,14-8,20 (m, 2H), 7,97-8,07 (m, 3H), 7,60
(dd, T = 8,4, 6,0 Hz, 2H), 7,44-7,51 (m, 4H), 6,55-6,71 (m, 3H), 4,29-4,49 (m, 1H), 3,99-
4,05 (m, 2H), 3,38 (m, 2H), 2,46-2,51 (m, 2H), 1,59-1,95 (m, 2H), 1,20-1,32 (m, 1H),
1,08-1,19 (m, 3H), 0,75-1,00 (m, 6H). MS(M+1): 545.

Hop chét 1-30.

Axit 3-(4-((1-(4-(5-(4-flophenyl)-1,3,4-oxadiazol-2-yl)phenyl)-2-metylbutyl)

amino)benzamido)propanoic

NN
\/K(©/“\o>§©~‘:
HN
\©\[0]/H\/\[]/OH
'H NMR (400 MHz, DMSO-d6): § 12,13 (br. s., 1H), 8,14-8,20 (m, 2H), 7,95-
8,07 (m, 3H), 7,60 (dd, J = 8,4, 6,0 Hz, 2H), 7,44-7,52 (m, 4H), 6,47-6,81 (m, 3H), 4,24~

4,50 (m, 1H), 3,24-3,43 (m, 2H), 2,37-2,47 (m, 2H), 1,79-1,89 (m, 1H), 1,24-1,43 (m,
1H), 1,03-1,20 (m, 1H), 0,72-1,01 (m, 6H). MS(M+1): 517.

(o)

Hop chit 1-31.

Etyl 3-(4-((2-metyl-1-(4-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)phenyl)butyl)

amino)benzamido)propanoat
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N-N

F
A\
HN
\/\n/
(o] (o]

'H NMR (400 MHz, CDCly): 8,03 (d, J = 8,3 Hz, 2 H), 7,56-7,42 (m, 4H), 6,60
(br. s., 1H), 6,49-6,37 (m, 2H), 4,62-4,45 (m, 1H), 4,45-4,28 (m, 1H), 4,10 (q, J = 7,3
Hz, 2H), 3,62 (q, J = 5,5 Hz, 2H), 2,54 (t, J = 5,4 Hz, 2H), 1,92-1,77 (m, 1H), 1,49 (td, J
=70, 13,8 Hz, 1H), 1,32-1,16 (m, 4H), 0,98-0,83 (m, 6H). MS(M+1): 519.

Hop chat 1-32.

Axit 3-(4-((2-metyl-1-(4-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)phenyl)butyl)
amino)benzamido)propanoic

N-N

F
\
! O>\<F‘F

HN
H
N OH
\©\g/ \/\n/
(o}

'H NMR (400 MHz, CDCL;): & 8,04-7,97 (m, 2H), 7,51-7,40 (m, 4H), 6,82-6,75
(m, 1 H), 6,45-6,36 (m, 2H), 4,42-4,24 (m, 1H), 3,65-3,50 (m, 2H), 2,62-2,50 (m, 2H),
1,90-1,77 (m, 1H), 1,62-1,40 (m, 1H), 1,29-1,12 (m, 1H), 0,96-0,80 (m, 6H). MS(M+1):
591.

Hop chét 1-33.

Etyl 3-(4-((1-(4-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)phenyl)pentyl)amino)

benzamido)propanoat
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-N

N
I Y—c
/\/\D/‘\o} i
HN
H
\©\H/N\/\H/OH
(o] (o]

'H NMR (400 MHz, DMSO-d6): & 7,96-8,07 (m, 3H), 7,63 (d, J = 8,3 Hz, 2H),
7,49 (d, J = 9,3 Hz, 2H), 6,78 (d, T = 7,8 Hz, 1H), 6,52 (d, ] = 8,8 Hz, 2H), 4,52 (q, 1H),
4,03 (q, T = 6,8 Hz, 2H), 3,39 (d, ] = 5,9 Hz, 2H), 1,64-1,91 (m, 2H), 1,21-1,50 (m, 4H),
1,14 (t, 7= 7,1 Hz, 3H), 0,86 (t, 3H). MS(M+1): 519.

Hop chit 1-34.

Etyl 3-(4-(((1S)-2-metyl-1-(4-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)phenyl)

butyl)amino)benzamido)propanoat

N-N

F
\
HN
SN B
Y
(o] (o}

IH NMR (400 MHz, DMSO-d6): § 7,97-8,04 (m, 3H), 7,62 (dd, J = 8,4, 6,0 Hz,
2H), 7,48 (dd, J = 8,8, 3,6 Hz, 2H), 6,53-6,72 (m, 3H), 4,29-4,52 (m, 1H), 4,00-4,06 (m,
1H), 4,00-4,05 (m, 2H), 3,38 (m, 2H), 2,45-2,49 (m, 2H), 1,21-1,92 (m, 3H), 1,08-1,19
(m, 3H), 0,64-1,01 (m, 6H). MS(M+1): 518.

Hop chét 1-35.

Etyl 3-(4-(((1R)-2-metyl-1-(4-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)phenyl)

butyl)amino)benzamido)propanoat



35174

N-N F
\
HN
\/\n/
o 0

IH NMR (400 MHz, DMSO-d6):  7,93-8,08 (m, 3H), 7,62 (dd, ] = 8,4, 6,0 Hz,
2H), 7,48 (dd, T = 8,8, 3,2 Hz, 2H), 6,47-6,76 (m, 3H), 4,31-4,49 (m, 1H), 4,03 (q, ] =
7.2 Hz, 2H), 3,38-3,50 (m, 2H), 2,46-2,48 (m, 2H), 1,21-1,90 (m, 3H), 1,14 (t, ] = 6,0
Hz, 3H), 0,79-1,02 (m, 6H). MS(M-+1): 518,

Hop chét 1-36.

Axit 3-(4-(((1S)-2-metyl-1-(4-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)phenyl)
butyl)amino)benzamido)propanoic

N-N

F
\
HN
(o} \/\ﬂ/
o

'H NMR (400 MHz, DMSO-d6): § 7,90-8,08 (m, 3H), 7,62 (dd, J = 8,4, 6,4 Hz,
2H), 7,49 (dd, T = 8,8, 3,2 Hz, 2H), 6,64-6,71 (m, 3H), 4,45 (t, J = 7,2 Hz, 1H), 3,34-
3,43 (m, 2H), 2,37-2,47 (m, 2H), 1,04-1,91 (m, 3H), 0,80-0,99 (m, 6H). MS(M+1): 491.

Hop chat 1-37.

Axit 3-(4-(((1R)-2-metyl-1-(4-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)phenyl)

butyl)amino)benzamido)propanoic
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N-N

F
\
\/\n/
(o] (o]

'H NMR (400 MHz, DMSO-d6): § 7,90-8,08 (m, 3H), 7,62 (dd, J = 8,0, 6,0 Hz,
2H), 7,49 (dd, J = 8,8, 3,2 Hz, 2H), 6,48-6,64 (m, 3H), 4,45 (t, J = 7,2 Hz, 1H), 3,36-
3,41 (m, 2H), 2,36-2,47 (m, 2H), 1,11-1,93 (m, 3H), 0,62-1,04 (m, 6H). MS(M+1): 491.

Hop chét 1-38.

Metyl 3-(4-((1-(4-(5-(pyridin-2-y1)-1,3,4-oxadiazol-2-yl)phenyl)pentyl)amino)

benzamido)propanoat

/
OMe
(o] (o]

'H NMR (400 MHz, DMSO-d6): & 8,78-8,86 (dt, 1H), 8,23-8,28 (d, 1H), 8,06 (m,
1 =83 Hz, 4H), 7,64 (m, 3H), 7,49 (d, ] = 8,8 Hz, 2H), 6,77 (d, 1H), 6,54(d, 2H), 4,53
(g 1H), 3,38 (q, 2H), 1,66-1,90 (m, 2H), 1,37-1,50 (m, 1H), 1,32 (s, 3H), 0,87 (t, 3H).
MS(M+1): 514.

Hop chét 1-39.

(S)-etyl 3-(4-(2-metyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenyl)propylamino)

benzamido)propanoat
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I'H NMR (DMSO-d6): § 8,08-8,15 (m, 2H), 8,06 (d, J = 8,8 Hz, 2H), 7,99 (t, J =
5,6 Hz, 1H), 7,56-7,67 (m, 5H), 7,49 (d, ] = 8,8 Hz, 2H), 6,53-6,73 (m, 3H), 4,28 (t, ] =
7,6 Hz, 1H), 4,02 (g, J = 7,2 Hz, 2H), 3,38 (q, ] = 6,8 Hz, 2H), 2,43-2,50 (m, 2H), 2,00-
2,13 (m, 1H), 1,10-1,17 (m, 3H), 1,04 (d, J = 6,4 Hz, 3H), 0,82 (d, J = 6,8 Hz, 3H).
MS(M+1): 513.

Hop chat 1-40.

(R)-etyl 3-(4-(2-metyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenyl)

propylamino)benzamido)propanoat

-N

NN
J\/(j)\o
HN
H
\©\”/N\/\H/OEt
(o] o

'H NMR (400 MHz, DMSO-d6): & 8,09-8,14 (m, 2H), 8,06 (d, J = 8,4 Hz, 2H),
7,96- 8,03 (m, 1H), 7,56-7,66 (m, SH), 7,49 (d, ] = 8,8 Hz, 2H), 6,57 (m, 3H), 4,20-4,35
(m, 1H), 4,02 (d, J = 7,2 Hz, 2H), 3,34-3,47 (m, 2H), 2,40-2,53 (m, 2H), 1,97-2,12 (m,
1H), 1,14 (t, ] =7,2 Hz, 3H), 1,04 (d, 1 = 6,8 Hz, 3H), 0,82 (d, J = 6,8 Hz, 3H). MS(M+1):
513.

Hop chat 1-41.

Axit (S)-3-(4-(2-metyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenyl)

propylamino)benzamido)propanoic

\/\H/OH

(o]

X
4
o g
2T
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IH NMR (400 MHz, DMSO-d6): & 8,09-8,14 (m, 2H), 8,06 (d, J = 8,4 Hz, 2H),
7,97 (t,J = 5,6 Hz, 1H), 7,57-7,67 (m, 5H), 7,50 (d, ] = 8,8 Hz, 2H), 6,48-6,75 (m, 3H),
4,29 (t, 1 = 7,6 Hz, 1H), 3,27-3,42 (m, 2H), 2,42 (t, ] = 7,2 Hz, 2H), 2,00-2,14 (m, 1H),
1,04 (d, T = 6,4 Hz, 3H), 0,75-0,90 (d, J = 6,4 Hz, 3H). MS(M+1): 485.

Hop chat 1-42.

Axit (R)-3-(4-(2-metyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenyl)

propylamino)benzamido)propanoic

N-N

'H NMR (400 MHz, DMSO-d6): 5 8,08-8,14 (m, 2H), 8,06 (d, ] = 8,4 Hz, 2H),
7.97 (t, J = 5,6 Hz, 1H), 7,57-7,67 (m, 5H), 7,49 (d, ] = 8,8 Hz, 2H), 6,46-6,76 (m, 3H),
428 (t, 1 = 7,6 Hz, 1H), 3,33-3,42 (m, 2H), 2,42 (t, J = 7,2 Hz, 2H), 2,00-2,13 (m, 1H),
1,04 (d,J = 6,4 Hz, 3H), 0,82 (d, ] = 6,8 Hz, 3H). MS(M+1): 485.

Hop chit 1-43.

Etyl (S)-3-(4-((1-(4-(5 -(pyridin-2-yl)-1,3,4-oxadiazol-2-yl)phenyl)pentyl)

amino)benzamido)propanoat

N-N N=
\

bW

HN
\©\n/ﬂ OEt

\/\n/

(o} (o}

-38-



35174

'H NMR (400 MHz, DMSO-d6): & 8,79-8,82 (m, 1H), 8,24-8,27 (m, 1H), 7,99-
8,09 (m, 4H), 7,60-7,67 (m, 3H), 7,49 (d, ] = 8,8 Hz, 2H), 6,78 (d, ] = 7,2 Hz, 1H), 6,54
(d, T = 8,8 Hz, 2H), 4,44-4,59 (m, 1H), 4,02 (q, I = 6,8 Hz, 2H), 3,38 (d, J = 6,4 Hz, 2H),
2,45-2,49 (m, 2H), 1,62-1,92 (m, 2H), 1,23-1,46 (m, 4H), 1,14 (t, = 7,1 Hz, 3H), 0,81-
0,89 (m, 3H). MS(M+1): 528.

Hop chat 1-44.

Etyl (R)-3-(4-((1-(4-(5-(pyridin-2-yl)-1,3,4-oxadiazol-2-yl)phenyl)pentyl)

amino) benzamido)propanoat

N-N  N=

\/\Ir
(o] o

'H NMR (400 MHz, DMSO-d6): & 8,70-8,91 (m, 1H), 8,17-8,34 (m, 1H), 7,92-
8,13 (m, 4H), 7,58-7,75 (m, 3H), 7,49 (d, ] = 8,8 Hz, 2H), 6,42-6,84 (m, 3H), 4,42-4,64
(m, 1H), 4,02 (q, J = 6,8 Hz, 2H), 3,38 (d, ] = 6,4 Hz, 2H), 2,37-2,60 (m, 2H), 1,24-1,93
(m, 6H), 1,14 (t, J = 7,2 Hz, 3H), 0,79-0,94 (m, 3H). MS(M+1): 528.

Hop chét 1-45.

Axit (S)-3-(4-((1-(4-(5-(pyridin-2-y1)-1,3,4-oxadiazol-2yl)phenyl)pentyl)
amino)benzamido)propanoic

N—N

N=
/\/Y©/l0\>\@
HN
o W

[0)
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'H NMR (400 MHz, DMSO-d6): & 8,81 (dt, J = 4,9, 1,2 Hz, 1H), 8,18-8,32 (m,
1H), 8,02-8,14 (m, 3H), 7,98 (t, J = 5,6 Hz, 1H), 7,56-7,71 (m, 3H), 7,42-7,56 (m, J =
8,8 Hz, 2H), 6,77 (d, ] = 7,3 Hz, 1H), 6,43-6,62 (m, J = 8,8 Hz, 2H), 4,43-4,61 (m, 1H),
3,34-3,44 (m, 3H), 2,42 (t, J = 7,3 Hz, 2H), 1,83 (td, ] = 8,4, 4,2 Hz, 1H), 1,62-1,77 (m,
1H), 1,39-1,51 (m, 1H), 1,19-1,39 (m, 3H), 0,78-0,96 (m, 3H).

Hop chat 1-46.

Axit (R)-3-(4-((1-(4-(5-(pyridin-2-yl)-1,3,4-oxadiazol-2-yl)phenyl)pentyl)
amino)benzamido)propanoic

N-N N=

Hﬁ y
QJNVTOH
'"H NMR (400 MHz, DMSO-d6): § 8,70-8,82 (m, 1H), 8,19-8,32 (m, 1H), 8,02-
8,13 (m, 3H), 7,98 (t, J = 5,6 Hz, 1H), 7,58-7,70 (m, 3H), 7,50 (d, J = 8,8 Hz, 2H), 6,44-

6,87 (m, 3H), 4,42-4,60 (m, 1H), 3,32-3,46 (m, 2H), 2,42 (t, ] = 7,2 Hz, 2H), 1,19-1,92
(m, 6H), 0,78-0,94 (m, 3H). MS(M-+1): 500.

Hop chét 1-47.

Etyl 3-(4-(((1S)-2-metyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenyl)butyl)
amino)benzamido)propanoat

N-N

I\
\/k‘/©/LO
HN
H
\©\(N\/\n/0Et
(o} [0}

'H NMR (400 MHz, CDCL): 5 8,14-8,08 (m, 2 H), 8,06 (d, ] = 7,8 Hz, 2 H), 7,57-
7,48 (m, 5 H), 7,43 (dd, J = 2,0, 8,3 Hz, 2 H), 6,62-6,53 (m, 1 H), 6,51-6,42 (m, 2 H),
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4,54-4.27 (m, 2 H), 4,14-4,05 (m, 2 H), 3,67-3,58 (m, 2 H), 2,60-2,50 (m, 2 H), 1,86 (dt,
T =42, 62 Hz, 1 H), 1,64-144 (m, 3 H), 1,30-1,17 (m, 4 H), 0,98-0,86 (m, 6 H).
MS(M+1): 527.

Hop chét 1-48.

Etyl 3-(4-(((1R)-2-metyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenyl)butyl)
amino) benzamido)propanoat

N—N

I\
\)\/Ej/l\o
HN
H
Q/NWOEt
(o} [0}

'H NMR (400 MHz, CDCls): & 8,12-8,09 (m, 2 H), 8,06 (d, J = 8,3 Hz, 2 H), 7,53-
7.47 (m, 5 H), 7,43 (dd, T = 1,5, 8,3 Hz, 2 H), 6,56 (br. 5., 1 H), 6,49-6,41 (m, 2 H), 4,50-
4,29 (m, 2 H), 4,10 (q, J = 7,3 Hz, 2 H), 3,66-3,59 (m, 2 H), 2,58-2,52 (m, 2 H), 1,85
(dd, J = 2.9, 6,4 Hz, 1 H), 1,60-1,44 (m, 1 H), 1,35-1,18 (m, 4 H), 0,98-0,88 (m, 6 H).
MS(M+1): 527.

Hop chét 1-49.

Axit 3-(4-(((18)-2-metyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenyl)butyl)
amino)benzamido)propanoic

-N

o [0}

I NMR (400 MHz, CDCls): § 8,09 (dd, J = 2,2, 7,6 Hz, 2H), 8,04 (dd, T = 1.2,
8.6 Hz, 2H), 7,53-7,45 (m, SH), 7,41 (dd, T = 2,0, 8,3 Hz, 2H), 6,73-6,63 (m, 1H), 6,43
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(dd, J = 2,0, 8,8 Hz, 2H), 4,42-4,28 (m, 1H), 3,64-3,56 (m, 2H), 2,61-2,56 (m, 2H), 1,90-
1,79 (m, 1H), 1,65-1,43 (m, 1H), 1,29-1,17 (m, 1H), 0,95-0,85 (m, 6H). MS(M+1): 499.

Hop chit 1-50.

Axit 3-(4-(((1R)-2-metyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenyl)butyl)
amino)benzamido)propanoic

-N

NN
wo
HN
H
©W”Vﬁr°”
0 0

'H NMR (400 MHz, CDCls): & 8,11-8,06 (m, 2H), 8,05-8,00 (m, 2H), 7,53-7,44
(m, 5H), 7,41 (dd, T = 1,5, 8,3 Hz, 2H), 6,72 (br. s., 1H), 6,42 (dd, J = 2,0, 8,8 Hz, 2 H),
4,41-4,25 (m, 1H), 3,63-3,54 (m, 2H), 2,57 (t, J = 4,6 Hz, 2H), 1,89-1,78 (m, 1 H), 1,63-
1,42 (m, 1H), 1,28-1,15 (m, 1H), 0,96-0,83 (m, 6H). MS(M-+1): 499.

Hop chét 1-51.

Etyl (S)-3-(4-((1-(4-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)phenyl)pentyl)amino)
benzamido)propanoat

N-N

/\/\(©/lo>‘c':3
HN
\/\n/
0 )
'"H NMR (400 MHz, CDCl3): & 8,07-8,00 (m, 2 H), 7,54-7,44 (m, 4 H), 6,59 (t,]
=6,1 Hz, 1 H), 6,48-6,37 (m, 2 H), 4,52-4,36 (m, 2 H), 4,11 (q, J=7,0 Hz, 2 H), 3,66-

3,56 (m, 2 H), 2,59-2,51 (m, 2 H), 1,81 (dt, ] = 2,7, 6,0 Hz, 2 H), 1,46-1,27 (m, 4 H),
1,22 (t, 7 =7,1 Hz, 3 H), 0,92-0,84 (m, 3 H). MS(M+1): 519.

-42-



35174

Hop chat 1-52.

Etyl (R)-3-(4-((1-(4-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)phenyl)pentyl)amino)

benzamido)propanoat

o~
! C
/\/\/©/I\o>‘ "
HR
H
\©\H/N\/\“/0Et
(o) (o}

'H NMR (400 MHz, CDCls): § 8,09-7,97 (m, 2 H), 7,54-7,44 (m, 4 H), 6,59 (t, ]
=59 Hz, 1 H), 6,47-6,38 (m, 2 H), 4,50-4,36 (m, 2 H), 4,11 (q, J = 7,0 Hz, 2 H), 3,67-
3,55 (m, 2 H), 2,60-2,49 (m, 2 H), 1,87-1,72 (m, 2 H), 1,44-1,27 (m, 4 H), 1,26-1,17 (m,
3 H), 0,91-0,81 (m, 3 H). MS(M+1): 519.

Hop chat 1-53.

Axit (S)-3-(4-((1-(4-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)phenyl)pentyl)
amino)benzamido)propanoic

N-N

;N
/\/Y©)\ 0>_CF3
HN
H
\©\"/N\/\H/OH
(o} (o}

'H NMR (400 MHz, CDCls): & 8,08-7,97 (m, 2H), 7,47 (dd, ] = 1,7, 8,6 Hz, 4H),
6,66 (t, ] = 6,1 Hz, 1H), 6,47-6,37 (m, 2H), 4,40 (t, J = 6,8 Hz, 1H), 3,66-3,50 (m, 2H),
2,59 (t, ] = 5,9 Hz, 2H), 1,92-1,75 (m, 2H), 1,46-1,27 (m, 4H), 0,91-0,80 (m, 3H),
MS(M+1): 491.

Hop chat 1-54.

Axit (R)-3-(4-((1-(4-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)phenyl)pentyl)

amino)benzamido)propanoic
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I'H NMR (400 MHz, CDCLs): & 8,08-7,93 (m, 2H), 7,51-7,43 (m, 4H), 6,82-6,64
(m, 1 H), 6,44-6,37 (m, 2H), 4,39 (t, = 6,6 Hz, 1H), 3,64-3,51 (m, 2H), 2,57 (q, T=5,5
Hz, 2H), 1,92-1,68 (m, 2H), 1,42-1,24 (m, 4H), 0,86 (dt, ] = 1,7, 7,0 Hz, 3H). MS(M+1):
491.

Hop chat 1-55.

Etyl (S)-3-(4-((2-metyl-1-(4-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)phenyl)
propyl)amino)benzamido)propanoat

N-N

/H/Ej/l O>‘CF3
HN
H
\Q( N \/\ﬂ/OEt
(o} 0

I'H NMR (400 MHz, DMSO-d6): & 8,05-7,99 (m, 3H), 7,62 (d, J = 6 Hz, 2H),
7,47 (d, J = 6 Hz, 2H), 6,69(d, J = 6 Hz, 1H), 6,56(d, T = 6 Hz, 2H), 4,30 (t, ] = 6 Hz,
1H), 4,03 (d, J=7,3 Hz, 2H), 3,35-3,43 (m, 2H), 1,96-2,10 (m, 1H), 1,14 (t, ] = 7,1 Hz,
3H), 1,03 (d, J = 6,4 Hz, 3H), 0,81 (d, ] = 6,4 Hz, 3H). MS(M+1): 505.

Hop chét 1-56.

Etyl (R)-3-(4-((2-metyl-1-(4-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)phenyl)

propyl)amino)benzamido)propanoat
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N-N

| A\
INenll
Y

IH NMR (400 MHz, DMSO-d6): § 7,94-8,07 (m, 3H), 7,60-7,64 (m, 2H), 7,45-
7,53 (m, 2H), 6,65-6,73 (m, 1H), 6,52-6,60 (m, 2H), 3,99-4,07 (m, 2H), 1,97-2,11 (m,
3H), 1,14 (s, 4H), 1,00-1,06 (m, 3H), 0,77-0,86 (m, 3H). MS(M+1): 505.

Hop chit 1-57.

Axit (S)-3-(4-((2-metyl-1-(4-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)phenyl)

propyl)amino)benzamido)propanoic

-N
HN
\/\n/
(o] (0]
'H NMR (400 MHz, DMSO-d6): 5 8,02 (d, J = 8,3 Hz, 2H), 7,98 (t, ] = 5,4 Hz,
1H), 7,62 (d, J = 8,3 Hz, 2H), 7,48 (d, ] = 8,8 Hz, 2H), 6,68 (d, ] = 7,8 Hz, 1H), 6,55 (d,

T=8,8 Hz, 2H), 4,30 (t, ] = 7,6 Hz, 1H), 2,41 (t, ] = 7,1 Hz, 2H), 1,98-2,11 (m, 1H), 1,03
(d, J = 6,4 Hz, 3H), 0,81 (d, ] = 6,8 Hz, 3H). MS(M+1): 477.

Hop chit 1-58.

Axit (R)-3-(4-((2-metyl-1-(4-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)phenyl)

propyl)amino)benzamido)propanoic
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N-N

e
HI
Y

'H NMR (400 MHz, DMSO-d6): § 8,00-8,07 (m, 2H), 7,95-7,99 (m, 1H), 7,59-
7,66 (m, 2H), 7,44-7,53 (m, 2H), 6,64-6,72 (m, 1H), 6,51-6,58 (m, 2H), 4,26-4,36 (m,
1H), 2,39-2,46 (m, 2H), 1,98-2,11 (m, 1H), 1,00-1,08 (m, 3H), 0,76-0,84 (m, 2H).
MS(M+1): 477.

Hop chét 1-59.

Etyl (S)-3-(4-((3-metyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenyl)butyl)

amino)benzamido)propanoat

-N
) < >
YY©*°
HN@W
H
N\/\n/oEt
o) (o]

'H NMR (400 MHz, CDCL): § 8,14-8,03 (m, 4H), 7,56-7,40 (m, 7H), 6,60 (s,
1H), 6,49-6,42 (m, 2 H), 4,46 (d, T = 5,4 Hz, 2H), 4,10 (q, ] = 7,0 Hz, 2H), 3,67-3,57 (m,
2H), 2,60-2,51 (m, 2H), 1,79-1,56 (m, 3H), 1,27-1,16 (m, 3H), 0,97 (dd, J = 6,1, 18,3
Hz, 6H). MS(M+1): 527.

Hop chét 1-60.

Etyl (R)-3-(4-((3-metyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenyl)butyl)

amino)benzamido)propanoat
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vﬁﬁ@
L

H
N

OEt
Y

IH NMR (400 MHz, CDCl3):  8,15-8,00 (m, 4H), 7,55-7,42 (m, 7H), 6,60 (d, J
= 5.4 Hz, 1H), 6,51-6,42 (m, 2H), 4,54-4,39 (m, 2H), 4,10 (q, J = 7,3 Hz, 2H), 3,62 (q, ]
— 6,2 Hz, 2H), 2,59-2,49 (m, 2H), 1,80-1,57 (m, 3H), 1,25-1,17 (m, 3H), 0,96 (dd, J =
5,9, 18,1 Hz, 6H). MS(M+1): 527.

Hop chét 1-61.

Axit (S)-3-(4-((3-metyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenyl)butyl)

amino)benzamido)propanoic

a
'H NMR (400 MHz, CDCls): & 8,13-7,97 (m, 4H), 7,55-7,38 (m, 7H), 6,83 (dd, J

=5.4, 14,2 Hz, 1H), 6,43 (d, ] = 8,8 Hz, 2H), 4,47-4,42 (m, 2H), 3,62-3,55 (m, 2H), 2,59-
2,54 (m, 2H), 1,76-1,51 (m, 3H), 0,98-0,88 (m, 6H). MS(M+1): 499.

Hop chét 1-62.

Axit (R)-3-(4-((3-metyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenyl)butyl)

amino)benzamido)propanoic
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'H NMR (400 MHz, CDCL): § 8,05 (dddd, ] = 1,7, 3,9, 6,0, 19,7 Hz, 4H), 7,55-
7,40 (m, 7H), 6,77 (dt, J=5,6, 11,4 Hz, 1H), 6,50-6,38 (m, 2H), 4,48-4,42 (m, 2H), 3,63-
3,55 (m, 2H), 2,61-2,54 (m, 2H), 1,80-1,53 (m, 3H), 0,99-0,89 (m, 6H). MS(M+1): 499.

Hop chét 1-63.

Metyl (S)-3-(4-((2-metyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenyl)propyl)
amino)benzamido)propanoat

N-N

D)
x(@”"
HN
H
\©\WN\/\H/OMe
(@] (@]

'H NMR (400 MHz, DMSO-d6): & 8,09-8,14 (m, 2H), 8,06 (d, J = 8,8 Hz, 2H),
8,00 (t, J = 5,6 Hz, 1H), 7,57-7,67 (m, SH), 7,49 (d, J = 8,8 Hz, 2H), 6,69 (d, ] =7,8 Hz,
1H), 6,57 (d, J = 8,8 Hz, 2H), 4,28 (t, J = 7,3 Hz, 1H), 3,56 (s, 3H), 3,29-3,45 (m, 2H),
1,99-2,12 (m, 1H), 1,04 (d, J = 6,8 Hz, 3H), 0,82 (d, J = 6,8 Hz, 3H). MS(M+1): 499.

Hop chét 1-64.

Axit (S)-2-(4-((2-metyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenyl)propyl)

amino)benzamido)etan-1-sulfonic
N ~
SO,H
0]

I'H NMR (400 MHz, DMSO-d6): 5 8,09 - 8,14 (m, 2H), 8,00-8,08 (m, 3H), 7,58-
7,66 (m, SH), 7,44 (d, T = 8,8 Hz, 2H), 6,74 (d, ] = 7,8 Hz, 1H), 6,58 (d, T = 8,8 Hz, 2H),
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4,28 (t, T = 7,6 Hz, 1H), 3,39-3,47 (m, 2H), 2,60 (t, ] = 6,8 Hz, 2H), 2,00-2,11 (m, 1H),
1,04 (d, J = 6,4 Hz, 3H), 0,82 (d, J = 6,8 Hz, 3H). MS(M-+1): 521.

Vi du 2: Téng hop cac hop chét dugc thé hién trong Bang 2 duéi day

So dd duéi day duge theo doi dé tdng hop cac Hop chét tir 2-1 dén 2-48.

So dd I
(o}
"
- p )
Hj‘/@/ Cs€0; 7 Mgt jYO
0 CHzclz THF khé MeOH

HN__O

N-OH
CN |
CN )Y©/ NH, Axit benzoic
TFAA, Et;N HOBt, EDCI
jY©/ 3 WM. O TFAA, Et;N
\f DCM

NH, DCM DMF, Nhiét d6
CF; CF, trong phong dén
-3 -4 -5 100°C
O
' / N-O N-O

0 8 30
6N/ HC|(dung dich) N TfO N
Pd(OAc),, BINAP, LiOH(dung dich)
dioxan, 100°C R E——T dioxan
toluen
II-6 -7 11-8 OFt

(o]
NaO
-0 5 L) L)
H,N OEt N
EDCI, HOBt, Et3 LlOH(dung dich)
OEt
-9 O 11-10 O -1 O o
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NH,
-3

0
/©)J\ OBn
TfO
Pd(OAc),, BINAP,Cs ,CO;

toluen

P W m

EDCI, HOBT, Et;N
THF N

-4 O

N-O

:Lr(:rL)‘ﬁz
T:jm/\”m/w<

l-16

CN
I

Os-N
=S

/r\ li-1

Dung dich cta 4-formylbenzonitril (7,27 g, 55,5 mmol), (S)-(+)-tert-
butanesulfinamit (8,06 g, 66,5 mmol), va Cs2CO;3 (21,68 g, 66,5 mmol) dugc trdn trong
DCM (200 ml) dugc gia nhiét cho hdi luu trong 1 gid. Dung dich phan tng nay, dugc
cd dac dé loai bé metanol va dugc chiét bang EtOAc. Lép hitu co dugc rira bang nudc

va dugc 1am kho qua magie sulfat khan. N6 duge loc, dung moi dugce lam bay hoi dudi

\/\g/OK

/>*CF3
socl, _
Q{ EtOH

- 17 11-18

35174

(o)

|
NH,
NH,OH, Na,CO, j\(©)\ ean
—_——
etanol \@\W/

jYQ/L />~CF3
e

ap suét giam d8 tao ra san pham chét rin mau trang 11-1 (13,6 g, 100%).
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WCN
Os . NH

=S
-2

Dung dich ctia hop chit II-1 (6,80 g, 29,0 mmol) trong tetrahydrofuran (100 ml)
duge 1am lanh xubng -78°C. Dung dich nay dugc bd sung timg giot sec-butylmagie
clorua 1,2M (25 ml) trong thoi gian 20 phat. Phan ing dugc khudy & -78°C trong 2 gio.
Sau d6 dung phan ing bang cach thém dung dich nuéc amoni clorua bao hoa. Hon hop
nay dugc chiét bang etyl axetat. L6p hitu co duge lam khd qua magie sulfat, dugc loc va
duoc cd dac. Tinh ché bang sic ky silica gel tao ra hop chit II-2. Chét ran khong mau,
hiéu suét (7,2 g, 85%).

m‘“
NH,
-3

Hop chat 11-2 (2,00 g, 6,84 mmol) dugce tao huyén phu trong 2M / HCI trong
MeOH (30 ml) & nhiét d trong phong trong 1 gid. Sau khi lam bay hoi, HCI du thira
dugc trung hoa bang cach bd sung timg giot NaHCO3(dung dich) dén khi pH = 10. Sau d6
n6 dugc chiét bang EA va nuéce. Lop hitu co két hop duge 1am kho bing MgSO4 khan

va dugc co dic. Tinh ché bing sac ky silica gel dé tao ra san pham tho II-3.

CN
HNYO
CFs
-4
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Trifloaxetic anhydrua (1,0 ml, 6,84 mmol) dugc bb sung ting giot vao dung dich
anilin (1,30 g, 6,84 mmol), trietylamin (1,0 ml, 6,84 mmol) trong CH2Cl>. Phén tng
dugce dé cho 4m 1én dén nhiét do trong phong trong khoang thoi gian 30 phit. Sau khi
lam bay hoi cic dung mdi dudi ap sudt giam, hdn hop thu duge duge rira bing nude va

EA, 16p hitu co dugc 1am khd qua MgSOa. Tao ra san phém tho 11-4.

Hydroxylamin hydroclorua (1,66 g, 23,94 mmol) va natri cacbonat (1,50 g, 13,68
mmol) dugc bd sung vao dung dich II-4 (1,94 g, 6,84 mmol) trong etanol (20 ml) dugc
hdi lvu trong 1 gio. Phan tng dugc lam ngudi xubng nhiét d trong phong va duoc cd
dac trong chan khéng. Hon hop nay dugc chiét bang etyl axetat va nuéc. Lop hitu co
duoc lam khd qua magie sulfat dé tao ra san phim tho II-5 (d4u khong mau) dugc st

dung cho budc tiép theo ma khong cn tinh ché tiép.

0
N
HN\(O
CFs 16

Dung dich cta axit benzoic (0,84 g, 6,84 mmol), HOBt (1,26 g, 8,21 mmol) va
EDCI (1,44 g, 7,53 mmol) trong DMF & nhiét d¢ trong phong trong 30 phut. B6 sung
dung dich ctia benzamidin (300 mg, 2,20 mmol, 1,00 duong lugng) trong DMF (abs, 2
ml) vao hdn hop phan tng trong 10 phit ¢ nhiét do trong phong, sau d6 duoc hdi luu 3
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gio. Khi nguyén li€u ban dAu d4 hét, nude duge bd sung vao phan cin va 16p nude dugce
chiét bang etyl axetat. Co dic tiép trong chan khong dé tao ra phan can. Tinh ché phén
cdn dau thd bing sic ky cot (EA:Hex = 10:90) thu dugce san phim chit rin mau tring II-
6 (1,8 g, 65%). Hiéu sudt = 1,80/ 2,7593 = 65%

-0

’ V7,
N

-7

NH,

I1-6 (1,80 g, 4,46 mmol) dugc hoa tan trong dioxan (30 ml) sau do bd sung 6M
HCl(dung dichy 30 ml. Hdn hop phén tng dugce khudy & 100°C qua dém. Phan tmg dugc
theo ddi bang TLC. Hoan thanh phan mg, dung moi dugc loai bd bang phuong phap
bay hoi quay. Hdn hgp dugc chiét bang EtOAc va nuéc. Lép hitu co két hop duogc 1am
kho biang MgSO4 khan va duge c6 dic trong chan khong d8 tao ra san phdm tho (dau
mau vang) I1-7 (1,4 g, 100%).

-0

N

|,

N
HN\Q(

OEt
-8 0

Pd(OAc): (0,11 g, 0,5 mmol), BINAP (0,62 g, 1 mmol), Xesi cacbonat (2,91 g,
8,92 mmol), etyl 4-(triflometylsulfonyloxy)benzoat (1,60 g, 5,35 mmol), va R-ANU-
NH: (1,40 g, 4,46 mmol) trong 30 ml toulen dugc x6i bang khi nito trong 30 phut. Hon
hop duogc khudy trong bé diu & 80°C qua dém. Lam ngudi hdn hop xubng nhiét d6 xung
quanh, pha lodng v6i EtOAc, loc qua rira Xelit voi EtOAc. Hén hop dugce rira bang nudce
va nuéc mudi, 16p hitu co dugc 1am khd qua MgSOa, va dugc co dic dé thu dugc hdn
hop thé. Tinh ché phin can dau thd bing sic ky cot (EA:Hex = 8:92) thu dugc san phdm
chét rin mau trang I1-8 (1,1 g, 54%).
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HN

I1-8 (0,5 g, 1,09 mmol) dugc hoa tan trong dioxan (20 ml) sau d6 bd sung 2M
LiOH (dung dichy 20 ml. H6n hop phan tmg dugc khudy & 60°C trong 3 gio. Phan ting dugc
theo doi bang TLC. Hoan thanh phan tng, dung mdi dugc loai bd bang phuong phap
bay hoi quay va dugc bd sung HCl(dung dichy dén khi pH = 4~5. Hon hop dugc chiét bang
EtOAc. Lép hitu co két hop duge 1am kho bang MgSO4 khan va dugc ¢ dic trong chan
khong dé tao ra san pham tho 11-9 (0,43 g, 89%).

HN
N OEt
0o 0

-10

Dung dich cta II-9 (1,0 g, 2,34 mmol), beta-alanin etyl este. HCI (0,54 g, 3,51
mmol), EDCI (0,67 g, 3,51 mmol), EtN (0,71 g, 7,02 mmol) va HOBt (0,54 g, 3,51
mmol) trong 30ml THF khd. Phan tng dugc khudy & nhiét do trong phong qua dém sau
do6 dugc c6 dic trong chan khong. Nude dugc bd sung vao phan cin va 16p nude duge
chiét bang etyl axetat. Co dic tiép trong chan khong dé tao ra phén can. Tinh ché phan
can dau thd biang sic ky cot (EA:Hex = 30:70) thu dugc san pham chét rin mau trang I1-
10 (0,9 g, 73%).
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-1

Hop chat I1-10 (0,6 g, 1,14 mmol) dugc hoa tan trong THF (20 ml) sau d6 b sung
2M / LiOH (dung dichy 20 ml. Hon hgp phan tng dugc khudy & nhiét do trong phong trong
3 gi¢. Phan tng dugc theo doi bang TLC. Hoan thanh phan tng, dung mdi dugc loai bo
bang phuong phap bay hoi quay va dugc bb sung HCl(dung dich) dén khi pH = 4~5. Hon
hop duge chiét bang EtOAc. Lép hitu co két hop dugce 1am kho bing MgSOs4 khan va
dugc cb dic trong chan khong. Tinh ché phén cin dau thd bang sic ky cot (EA:Hex =
45:50) thu dugc san pham chét rdn mau trang I1-11(0,3 g, 53%).

)Y©/CN
HN
\©\"/08n

12 ¢

Dung dich cta II-11 (1,9 g, 10 mmol), BINAP (3,1 g, 5 mmol), benzyl 4-
(((triflometyl)sulfonyl)oxy)benzoat (4,36 g, 12 mmol) va CsCOs3 (6,57 g, 20 mmol)
trong 70 ml Tol dugc x61 bang khi nito trong 30 phut. PA(OAc)2 (0,57 g, 2,5 mmol) dugce
bd sung vao hdn hop. Hon hop duge khudy trong bé dau & 80°C qua dém. Lam ngudi
hdn hop xudng nhiét do xung quanh, pha loang v6i EtOAc, loc qua rira Xelit v EtOAc.
Hon hop hitu co duge rira bang nudc va nudce mudi, 16p hitu co dugc lam khod qua
MgSQs4, va dugce co dic dé thu dugc hon hop thd. Tinh ché phan can diu tho bing 40 g
sic ky cot véi 10% EA trong hexan dé thu dugc I1-12 (2,6 g, 65%).
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HN
@YOH

13 ¢

I1-12 (2,6 g, 6,5 mmol) dugc hoa tan trong 50 ml MeOH, sau d6 bd sung Pd/C.
Hdn hop phan tng dugc khudy & nhiét d6 trong phong trong 1 gid. Phan tng dugc theo
doi béng TLC. Loai b6 chét xuc tac b%mg xelit va dugc ¢6 dac trong chan khong dé tao

ra san pham tho I1-13 (2 g, 99%).

@WHWOK

li-14 o)
Dung dich cua II-13 (2,0 g, 6,5 mmol), tert-butyl 3-aminopropanoat hydroclorua
(1,76 g, 10 mmol), EDCI (2,5 g, 13 mmol), DIPEA (2,5 g, 13 mmol) va HOBt (2,0 g, 13
mmol) trong THF kho (30 ml). Phan ung dugc khudy & nhiét do trong phong qua dém
sau d6 duoc cd dic trong chan khong. Nudc duoc bd sung vao phan cin va 16p nudce

duge chiét bang etyl axetat. Co dic tiép trong chan khong d8 tao ra san pham tho I1-14
(1,97 g, 70%).

Nl,OH
NH,
HN
11-15 0 \/\[O( j<
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Hydroxylamin hydroclorua (1,1 g, 15 ,8 mmol) va natri cacbonat (0,96 g, 9 mmol)
duoc bd sung vao dung dich II-14 (1,97 g, 4,5 mmol) trong etanol (20 ml) dugc hdi luu
trong 1 gi¢. Phan Gng dugc 1am ngudi xubng nhiét do trong phong va dugc co dic trong
chan khong. Hon hop nay dugc chiét bang etyl axetat va nu6c. L6p hitu co dugc lam
kho qua magie sulfat d8 tao ra san phdm tho II-15 (d4u khong mau) dugc st dung cho

bude tiép theo ma khong can tinh ché tiép.

N-Q
I />~CF3
N
HN
11-16 ) o] \‘<

Dung dich ctia II-15 (1,94 g, 4,5 mmol) trong THF kh6 20 ml dugc bd sung timg
giot TFAA (1,03 g, 4,9 mmol). Dung dich mau vang nhat dugc khudy & nhiét do trong
phong duéi khi quyén tro trong 2 gio. Hon hop phéan tng duoc két tu trong chan khong.
San phim tho dugc rira bing EtOAc (100 ml) dé thu dugc I1-16 (1,68 g, 2 bude 68%).

N-Q
! />‘CF3
N
HN
17 o \/\g/

Dung dich ctia I1-16 (1,1 g, 2 mmol) trong DCM (10 ml), va TFA (1,5 ml) duogc
bd sung. Hon hgp phan tng dugc khudy & nhiét do trong phong trong 2 gio. Hdn hop
duoc chia tach gitta DCM va H20. Lam khd (MgSOs) va c6 dac dé tao ra san pham II-
17 (0,6 g, 61%).
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N-O
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Dt

11-18

I1-17 (0,5 g, 1 mmol) dugc hoa tan trong 10 ml EtOH va SOCl (1 ml) duoc bd
sung. Hon hop phan ung duge khudy & nhiét d6 trong phong trong 15 phut. Hoén hop
duoc chia tach gitta EA va H20. Lam kho (MgSO4) va cd déc dé tao ra san phim II-18
(0,45 g, 87%).

Hop chét 2-1.

Etyl 3-(4-((1-(4-(5-(tert-butyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-metylpropyl)

amino)benzamido)propanoat

w

N\/\COZEt
o)

ChAt rén mau tring. 'H NMR (400 MHz, CDCls): § 7,99 (d, ] =7,8 Hz, 2H), 7,48
(d,J=7,8 Hz, 2H), 7,35 (d, J = 7,8 Hz, 2H), 6,54 (t, ] = 7,8 Hz, 1H), 6,45 (d, ] = 7,8 Hz,
2H), 4,2 (d, J = 5.9 Hz, 1H), 4,11 (q, ] = 6,8 Hz, 1H), 3,61 (q, ] = 6,3 Hz, 2H), 2,55(t, J
= 6,3 Hz, 2H), 2,09-2,02 (m, 1H), 1,45 (s, 9H), 1,22 (t, J = 6,8 Hz, 3H), 0,99 (d, J = 6,3
Hz, 3H), 0,92 (d, ] = 6,3 Hz, 3H). MS(M+1): 493.

Hop chét 2-2.

Axit 3-(4-((1-(4-(5-(tert-butyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-metylpropyl)

amino)benzamido)propanoic
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Chét rén mau tring. 'H NMR (400 MHz, DMSO-d6): 8 7,97 (t, ] = 5,6 Hz, 1H),
7,91 (d, J = 8,8 Hz, 2H), 7,53-7,47 (m, 4H), 6,65 (d, ] = 8,3 Hz, 1H), 6,55 (d, ] = 8,8 Hz,
2H), 4,23 (t, = 5,6 Hz, 1H), 3,38 (q, ] = 6,8 Hz, 2H), 2,42 (t, ] = 6,8 Hz, 2H), 2,03-2,01
(m, 1H), 1,45 (s, 9H), 1,02 (d, J = 6,3 Hz, 3H), 0,80 (d, J = 6,3 Hz, 3H). MS(M+1): 465.

Hop chit 2-3.

Etyl 3-(4-((1-(4-(5-(tert-butyl)-1,2,4-oxadiazol-3-yl)phenyl)pentyl)amino)
benzamido)propanoat

N-Q
¢
N
H

Ty

o]

Ncoset

Chét rin mau tring. "H NMR (400 MHz, DMSO-d6): § 8,02(d, J = 8,3 Hz, 2H),
7,51 (d, ] = 8,3 Hz, 2H), 7,41 (d, ] = 8,3 Hz, 2H), 6,58 (t, J = 5,8 Hz, 1H), 6,47 (d, T =
8,3 Hz, 2H), 4,46-4,38 (m, 2H), 4,13 (q, J = 6,8 Hz, 2H), 3,65 (q, ] = 6,3 Hz, 2H), 2,58(t,
J=6,3 Hz, 2H), 1,84-1,81 (m, 2H), 1,38-1,31 (m, 4H), 1,48 (s, 9H), 1,24 (t, ] = 6,8 Hz,
3H), 0,88 (t, J = 6,5 Hz, 3H). MS(M+1): 507.

Hop chat 2-4.

Axit 3-(4-((1-(4-(5-(tert-butyl)-1,2,4-oxadiazol-3-yl)phenyl)pentyl)amino)

benzamido)propanoic
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N
~"co,H

ot
S

o
ChAt rin mau tring. 'H NMR (400 MHz, DMSO-d6): 5 7,98 (t, J = 5,6 Hz, 1H),
7,92 (d, J = 8,8 Hz, 2H), 7,54-7,48 (m, 4H), 6,73 (d,J = 8,8 Hz, 1H), 6,51 (d, ] = 8,8 Hz,
2H), 4,47-4,44 (m, 1H), 3,35 (q, J = 6,8 Hz, 2H), 2,40 (t, ] = 6,8 Hz, 2H), 1,85-1,75 (m,
1H), 1,75-1,68 (m, 1H), 1,42 (s, 9H), 1,33-1,28 (m, 4H), 0,85 (t, J = 6,5 Hz, 3H).
MS(M+1): 479.

Hop chét 2-5.

Etyl 3-(4-((1-(4-(5-(tert-butyl)-1,2,4-oxadiazol-3-yl)phenyl)-3-metylbutyl)

amino)benzamido)propanoat

N-Q
| )\é
N
HN
N
~"C0,Et
o}

Chét rin mau tréng. "H NMR (400 MHz, CDCls): 8 7,80 (d, J = 7,8 Hz, 2H), 7,49
(d, =78 Hz, 2H), 7,39 (d, T = 7,8 Hz, 2H), 6,55 (t, ] = 7,8 Hz, 1H), 6,46 (d, ] = 7,8 Hz,
2H), 4,45-4,37 (m, 2H), 4,11 (q, J = 6,3 Hz, 2H), 3,63 (q, ] = 6,3 Hz, 2H), 2,56 (t, ] =
6,3 Hz, 2H), 1,74-1,59 (m, 3H), 1,46 (s, 9H), 1,22 (t, ] = 6,8 Hz, 3H), 0,98 (d, ] = 6,3
Hz, 3H), 0,93 (d, ] = 6,3 Hz, 3H). MS(M+1): 507.

Hop chét 2-6.

Axit 3-(4-((1-(4-(5-(tert-butyl)-1,2,4-oxadiazol-3-yl)phenyl)-3-metylbutyl)

amino)benzamido)propanoic
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N-O,
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N
HN
N
~">COo,H
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Chét rin mau tréng. "H NMR (400 MHz, DMSO-d6): 3 7,98 (t, J = 5,6 Hz, 1H),
7,91 (d, ] = 8,8 Hz, 2H), 7,55 (d, ] = 8,8 Hz, 2H), 7,49 (d, J = 8,8 Hz, 2H), 6,73 (d, ] =
8,8 Hz, 1H), 6,53 (d, J = 8,8 Hz, 2H), 4,54-4,49 (m, 1H), 3,35 (q, ] = 6,8 Hz, 2H), 2,42
(t, J = 6,8 Hz, 2H), 1,75-1,67 (m, 2H), 1,50-1,47 (m, 1H), 1,42 (s, 9H), 0,95 (d, ] = 6.3
Hz, 3H), 0,90 (d, ] = 6,3 Hz, 3H). MS(M+1): 479.

Hop chit 2-7.

Etyl 3-(4-((1-(4-(5-phenyl-1,2,4-oxadiazol-3-yl)phenyl)pentyl)amino)

benzamido)propanoat
N-O
30
N

N\/\002Et
0

Chét rén mau tring. '"H NMR (400 MHz, CDCls): 5 8,19 (d, J = 8,3 Hz, 2H), 8,10
(d, T = 8,3 Hz, 2H), 7,61-7,48 (m, 5H), 7,41 (d, ] = 8,3 Hz, 2H), 6,59 (t,J = 5,8 Hz, 1H),
6,46 (d, J = 8,3 Hz, 2H), 4,40 (t, J = 6,8 Hz, 1H), 4,11 (q, T = 6,8 Hz, 2H), 3,63 (q, ] =
6,3 Hz, 2H), 2,55 (t, ] = 6,3 Hz, 2H), 1,84-1,81 (m, 2H), 1,38-1,33 (m, 4H), 1,22 (t, ] =
6,8 Hz, 3H), 0,88 (t, J = 6,5 Hz, 3H). MS(M+1): 527

Hop chét 2-8.

Axit 3-(4-((1-(4-(5-phenyl-1,2,4-oxadiazol-3 -yl)phenyl)pentyl)amino)

benzamido)propanoic
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Chét rin mau tring. 'H NMR (400 MHz, DMSO-d6): & 8,17 (d, J = 8,8 Hz, 2H),
8,03-7,98 (m, 3H), 7,75-7,72 (m, 1H), 7,68-7,64 (m, 2H), 7,58 (d, J = 8,8 Hz, 2H), 7,50
(d, T = 8,8 Hz, 2H), 6,76 (d, J = 8,8 Hz, 1H), 6,53 (d, J = 8,8 Hz, 2H), 4,48 (4, ] = 6,8
Hz, 1H), 3,35 (q, J = 6,8 Hz, 2H), 2,42 (t, ] = 6,8 Hz, 2H), 1,84-1,82 (m, 1H), 1,74-1,70
(m, 1H), 1,42-1,27 (m, 4H),0,86 (t, J = 6,5 Hz, 3H). MS(M+1): 499.

Hop chét 2-9.

Etyl 3-(4-((3-metyl-1-(4-(5-phenyl-1,2,4-0xadiazol-3-yl)phenyl)butyl)amino)

benzamido)propanoat

ey
N
HN
s
~C0o,E

[0}
Chét rén mau tring. "H NMR (400 MHz, CDCls): & 8,19 (d, J = 8,3 Hz, 2H), 8,10
(d, ] = 8,3 Hz, 2H), 7,61-7,49 (m, 5H), 7,44 (d, ] = 8,3 Hz, 2H), 6,56 (t, ] = 5,8 Hz, 1H),
6,48 (d, J = 8,3 Hz, 2H), 4,47-4,40 (m, 2H), 4,11 (q, ] = 6,8 Hz, 2H), 3,63 (g, = 6,3 Hz,
2H), 2,55 (t, J = 6,3 Hz, 2H), 1,76-1,62 (m, 3H), 1,22 (t, ] = 6,8 Hz, 3H), 1,00 (t, ] = 6,5
Hz, 3H), 0,94 (t, ] = 6,5 Hz, 3H). MS(M+1): 527.

Hop chét 2-10.

Axit 3-(4-((3-metyl-1-(4-(5-phenyl-1,2,4-o0xadiazol-3-yl)phenyl)butyl)amino)

benzamido)propanoic
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Chét rin mau tring. 'H NMR (400 MHz, DMSO-d6): § 8,17 (d, J = 8,8 Hz, 2H),
8,03-8,01 (m, 3H), 7,75-7,58 (m, 5H), 7,50 (d, J = 8,8 Hz, 2H), 6,76 (d, J = 8,8 Hz, 1H),
6,55 (d, J = 8,8 Hz, 2H), 4,54 (q, T = 6,8 Hz, 1H), 3,35 (q, ] = 6,8 Hz, 2H), 2,39 (t, ] =
6,8 Hz, 2H), 1,78-1,68 (m, 2H), 1,53-1,48 (m, 1H), 0,96 (t, ] = 6,5 Hz, 3H), 0,90 (t, ] =
6,5 Hz, 3H). MS(M+1): 499

Hop chét 2-11.

Etyl 3-(4-((2-metyl-1-(4-(5-(thiophen-2-yl)-1,2,4-oxadiazol-3-yl)phenyl)propyl)

amino)benzamido)propanoat

Chét rdn mau tring. "H NMR (400 MHz, CDCl): § 8,06 (d, ] = 8,3 Hz, 2H), 7,93-
7,92 (m, 1H), 7,64-7,62 (m, 1H), 7,49 (d, J = 8,3 Hz, 2H), 7,39 (d, J = 8,3 Hz, 2H), 7,21-
7,18 (m, 1H), 6,54 (t, J = 5,8 Hz, 1H), 6,46 (d, ] = 6,4 Hz, 1H), 4,22 (t, ] = 6,8 Hz, 1H),
4,11 (q, T = 6,8 Hz, 2H), 3,63 (q, ] = 6,3 Hz, 2H), 2,55 (t, ] = 6,3 Hz, 2H), 2,15-2,05 (m,
1H), 1,22 (t, J=6,8 Hz, 3H), 1,00 (d, ] = 6,5 Hz, 3H), 0,93 (d, ] = 6,5 Hz, 3H). MS(M-+1):
519.

Hop chét 2-12.

Axit 3-(4-((2-metyl-1-(4-(5-(thiophen-2-yl)-1,2,4-oxadiazol-3-yl)phenyl)propyl)

amino)benzamido)propanoic
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Chét rin mau tring. 'H NMR (400 MHz, DMSO-d6): & 8,11-8,06 (m, 2H), 7,99-
7,96 (m, 3H), 7,55 (d, J = 8,6 Hz, 2H), 7,49 (d, ] = 8,6 Hz, 2H), 7,37-7,35 (m, 1H), 6,67
(d,J = 8,8 Hz, 1H), 6,56 (d, ] = 8,6 Hz, 2H), 4,26 (1, ] = 7,6 Hz, 1H), 3,41-3,37 (m, 2H),
2,42 (t, T = 6,8 Hz, 2H), 2,06-2,01 (m, 1H), 1,03 (d, ] = 6,3 Hz, 3H), 0,82 (d, ] = 6,3 Hz,
3H). MS(M+1): 491

Hop chit 2-13.
Axit 3-(4-((1-(4-(5-(thiophen-2-yl)-1,2,4-oxadiazol-3-yl)phenyl)pentyl)
amino)benzamido)propanoic

N-O,

¥Ry
N

N\/\COZH
o

Chét rén mau tréng. 'H NMR (400 MHz, DMSO-d6): & 8,11-8,06 (m, 2H), 7,99-
7.97 (m, 3H), 7,57 (d, J = 8,6 Hz, 2H), 7,50 (d, ] = 8,6 Hz, 2H), 7,6 (t, J = 4,4 Hz, 1H),
6,75 (d, T = 8,8 Hz, 1H), 6,53 (d, J = 8,6 Hz, 2H), 4,48 (q, T = 6,8 Hz, 1H), 3,38-3,33 (m,
2H), 2,41 (t, T = 6,8 Hz, 2H), 1,85-1,79 (m, 1H), 1,73-1,70 (m, 1H), 1,43-1,39 (m, 1H),
1,36-1,23 (m, 3H), 0,86 (t, ] = 6,5 Hz, 3H). MS(M+1): 505.

Hop chat 2-14.

Axit 3-(4-((3-metyl-1-(4-(5-(thiophen-2-yl)-1,2,4-oxadiazol-3 -yl)phenyl)butyl)

amino)benzamido)propanoic
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Chét rén mau tring. '"H NMR (400 MHz, DMSO-d6): § 8,10-8,08 (m, 1H), 8,07-
7,97 (m, 3H), 7,58 (d, ] = 8,6 Hz, 2H), 7,50 (d, J = 8,6 Hz, 2H), 7,35 (dd, ] = 4,9, 3,4 Hz,
1H), 6,75 (d, J = 8,8 Hz, 1H), 6,55 (d, J = 8,6 Hz, 2H), 4,54 (q, ] = 6,8 Hz, 1H), 3,38-
3,33 (m, 2H), 2,41 (t, ] = 6,8 Hz, 2H), 1,78-1,68 (m, 2H), 1,53-1,48 (m, 1H), 0,95 (d, J
= 6,3 Hz, 3H), 0,90 (d, J = 6,3 Hz, 3H). MS(M+1): 505

Hop chét 2-15.

Axit 3-(4-((xyclopentyl(4-(5-phenyl-1,2,4-oxadiazol-3-yl)phenyl)metyl)

amino)benzamido)propanoic

N\/\COZH
o

ChAt rén mau tring. "H NMR (400 MHz, CDCl3): 3 8,16 (d, ] = 8,7 Hz, 2H), 8,01-
7,98 (m, 3H), 7,73-7,59 (m, 5H), 7,50 (d, J = 8,2 Hz, 2H), 6,78 (d, J = 8,2 Hz, 1H), 6,56
(d, J= 8,7 Hz, 2H), 4,26 (t, ] = 6,8 Hz, 1H), 3. 36 (q, ] = 6,3 Hz, 2H), 2,42 (t, ] = 6,3 Hz,
2H), 2,25-2,19 (m, 1H), 1,97-1,93 (m, 1H), 1,64-1,41 (m, 5H), 1,26-1,21 (m, 2H).
MS(M+1): 511.

Hop chét 2-16.

Etyl 3-(4-((xyclohexyl(4-(5-phenyl-1,2,4-oxadiazol-3-yl)phenyl)metyl)

amino)benzamido)propanoat
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N

N
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0

ChAt rin mau tring. "H NMR (400 MHz, DMSO-d6): § 8,21 (d, J = 8,6 Hz, 2H),
8,11 (d, ] = 8,6 Hz, 2H), 7,63-7,49 (m, SH), 7,41 (d, J = 8,6 Hz, 2H), 6,56 (t, ] = 6,8 Hz,
1H), 6,48 (d, J = 8,6 Hz, 2H), 4,53 (d, J = 5,4 Hz, 1H), 4,24 (t, ] = 5,4 Hz, 1H), 4,13 (q,
T =54 Hz, 2H), 3. 64 (q, J = 6,3 Hz, 2H), 1,92-1,88 (m, 1H), 1,80-1,69 (m, 4H), 1,27-
1,06 (m, 8H). MS(M+1): 553

Hop chat 2-17.

Axit 3-(4-((xyclohexyl(4-(5-phenyl-1,2,4-oxadiazol-3-yl)phenyl)metyl)

amino)benzamido)propanoic

Chét rén mau tréng. "H NMR (400 MHz, DMSO-d6): & 8,17 (d, J = 8,6 Hz, 2H),
8,02-7,95 (m, 3H), 7,75-7,71 (m, 1H), 7,66 (t, ] = 8,6 Hz, 2H), 7,55 (d, J = 8,6 Hz, 2H),
748 (d, J = 8,6 Hz, 2H), 6,71 (d, J = 8,8 Hz, 1H), 6,56 (d, J = 8,6 Hz, 2H), 4,28 (t, ] =
6,8 Hz, 1H), 3,38-3,33 (m, 2H), 2,42 (t, ] = 6,8 Hz, 2H), 2,01-2,00 (brs, 1H), 1,74-1,61
(m, 4H), 1,37-1,34 (m, 1H), 1,22-0,97 (m, 5H). MS(M+1): 525.

Hop chat 2-18.

Etyl 3-(4-(((1S)-2-metyl-1-(4-(5-phenyl-1,2,4-oxadiazol-3 -yl)phenyl)butyl)

amino)benzamido)propanoat
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N-O

0
N
HN
H
\@rNWOEt
(o) o}

'H NMR (400 MHz, DMSO-d6): § 8,13-8,23 (m, 2H), 7,94-8,09 (m, 3H), 7,62-
7,79 (m, 3H), 7,57 (dd, T = 8,0, 5,6 Hz, 2H), 7,49 (dd, ] = 8,8, 3,2 Hz, 2H), 6,58-6,72 (m,
3H), 4,27-4,45 (m, 1H), 3,95-4,10 (m, 2H), 3,39 (d, J = 6,8 Hz, 2H), 2,40-2,55 (m, 2H),
1,76-1,93 (m, 1H), 1,04 -1,73 (m, 5H), 0,76-0,97 (m, 6H). MS(M+1): 527.

Hop chét 2-19.

Axit 3-(4-(((1S)-2-metyl-1-(4-(5-phenyl-1,2,4-oxadiazol-3-yl)phenyl)butyl)

amino)benzamido)propanoic

'H NMR (400 MHz, DMSO-d6): & 8,18 (d, ] = 6,8 Hz, 2H), 7,89-8,10 (m, 3H),
7,61-7,80 (m, 3H), 7,40-7,61 (m, 4H), 6,58-6,68 (m, 3H), 4,41 (m, 1H), 3,33-3,43 (m,
2H), 2,42 (t, T = 7,2 Hz, 2H), 1,76-1,95 (m, 1H), 1,12-1,66 (m, 2H), 0,75-1,03 (m, 6H).
MS(M+1): 499.

Hop chét 2-20.

Etyl 3-(4-(((1R)-2-metyl-1-(4-(5-phenyl-1,2,4-oxadiazol-3-yl)phenyl)butyl)

amino)benzamido)propanoat
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N-O.

v,
N
Q
H
N\/\H/OEt
) 0

'H NMR (400 MHz, DMSO-d6): & 8,12-8,22 (m, 2H), 7,92-8,08 (m, 3H), 7,69-
7,79 (m, 1H), 7,62-7,69 (m, 2H), 7,56 (dd, J = 8,0, 5,6 Hz, 2H), 7,49 (dd, J = 8,8, 3,2 Hz,
2H), 6,56-6,70 (m, 3H), 4,26-4,49 (m, 1H), 3,94-4,13 (m, 2H), 3,39 (d, J = 6,8 Hz, 2H),
2,42-2,53 (m, 2H), 1,57 -1,89 (m, 1H), 1,06-1,49 (m, 2H), 0,75-0,97 (m, 6H). MS(M+1):
527.

Hop chit 2-21.

Axit 3-(4-(((1R)-2-metyl-1-(4-(5-phenyl-1,2,4-oxadiazol-3-yl)phenyl)butyl)

amino)benzamido)propanoic

N-O
Ul
\/\n/
(0] (o]
I'H NMR (400 MHz, DMSO-d6): & 8,09-8,24 (m, 2H), 7,92-8,07 (m, 3H), 7,70-
7,80 (m, 1H), 7,62-7,70 (m, 2H), 7,57 (dd, J = 8,4, 5,6 Hz, 2H), 7,49 (dd, J = 8,8,3,2 Hz,

2H), 6,51-6,68 (m, 3H), 4,32 (m, 1H), 3,31-3,42 (m, 2H), 2,35-2,47 (m, 2H), 1,75- 1,92
(m, 1H), 1,05-1,47 (m, 2H), 0,76-1,01 (m, 6H). MS(M-+1): 499.

Hop chét 2-22.

Etyl (R)-3-(4-((2-metyl-1-(4-(5-phenyl-1,2,4-oxadiazol-3-yl)phenyl)propyl)

amino)benzamido)propanoat
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'H NMR (400 MHz, DMSO-d6): & 8,12-8,24 (m, 2H), 7,93-8,07 (m, 3H), 7,60-
7,79 (m, 3H), 7,57 (d, ] = 8,4 Hz, 2H), 7,43-7,53 (m, 2H), 6,51-6,68 (m, 3H), 4,26 (1, ]
= 7.6 Hz, 1H), 4,02 (q, ] = 7,2 Hz, 2H), 3,34-3,45 (m, 2H), 2,39-2,55 (m, 2H), 2,05 (m,
1H), 1,14 (t, ] =7,2 Hz, 3H), 1,04 (d, ] = 6,4 Hz, 3H), 0,82 (d, ] = 6,4 Hz, 3H). MS(M+1):
513.

Hop chét 2-23.

Axit (R)-3-(4-((2-metyl-1-(4-(5-phenyl-1,2,4-oxadiazol-3-yl)phenyl)propyl)

amino)benzamido)propanoic

N-O
30
N
HN
H
\@(NWOH
(o] (o]

'H NMR (400 MHz, DMSO-d6): § 8,11-8,26 (m, 2H), 7,90-8,07 (m, 3H), 7,70-
7.80 (m, 1H), 7,62-7,70 (m, 2H), 7,57 (d, ] = 8,4 Hz, 2H), 7,45-7,53 (m, ] = 8,8 Hz, 2H),
6.47-6,67 (m, 3H), 4,26 (t, J = 7,6 Hz, 1H), 3,35 (t, ] = 7,2 Hz, 2H), 2,42 (, T =72 Hz,
2H), 1,96-2,12 (m, 1H), 1,04 (d, J = 6,4 Hz, 3H), 0,82 (d, T = 6,8 Hz, 3H). MS(M+1):
485.

Hop chét 2-24.

Etyl 3-(4-((1-(4-(5-(4-flophenyl)-1,2,4-oxadiazol-3 -yl)phenyl)-2-metylpropyl)

amino)benzamido)propanoat
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N

N\/\COzEt
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ChAt rén mau tring. '"H NMR (400 MHz, DMSO-d6): § 8,22-8,19 (m, 2H), 8,08
(d,J = 8,8 Hz, 2H), 7,5 (d, ] = 8,8 Hz, 2H), 7,40 (d, J = 8,8 Hz, 2H), 7,23-7,20 (m, 3H),
6,69 (d, J = 8,8 Hz, 1H), 6,55 (t, ] = 8,6 Hz, 1H), 6,47 (d, J = 8,6 Hz, 2H), 4,47 (d, ] =
5.4 Hz, 1H), 4,23 (t, ] = 5,4 Hz, 1H), 4,11 (q, J = 6,8 Hz, 2H), 3,65-3,61 (m, 2H), 2,55
(t, = 6,8 Hz, 2H), 2,12-2,07 (m, 1H), 1,01 (t, J = 6,8 Hz, 3H), 0,94 (d, ] = 6,8 Hz, 3H),
0,82 (d, J = 6,8 Hz, 3H). MS(M+1): 531

Hop chét 2-25.

Axit 3-(4-((1-(4-(5-(4-flophenyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-metylpropyl)

amino)benzamido)propanoic

HN
N
~""CO,H

Chét rin mau tring. '"H NMR (400 MHz, DMSO-d6): § 7,46-7,43 (m, 2H), 7,25
(d, T = 8,8 Hz, 2H), 6,70 (d, ] = 8,8 Hz, 4H), 6,54 (t, ] = 8,8 Hz, 2H), 5,77 (d, ] = 8,8 Hz,
2H), 3,241 (d, J = 5,4 Hz, 1H), 2,75-2,71 (m, 2H), 1,75 (t, ] = 6,8 Hz, 2H), 1,31-1,26 (m,
1H), 1,23 (t, I = 6,8 Hz, 3H), 0,29 (t, ] = 6,8 Hz, 3H), 0,10 (t, ] = 6,8 Hz, 3H). MS(M+1):
503

Hop chét 2-26.

Axit 3-(4-((2-metyl-1-(4-(5-phenyl-1,2,4-oxadiazol-3-yl)phenyl)propyl)

amino)benzamido)propanoic

-70-



35174

Chét rn mau tréng. "H NMR (400 MHz, DMSO-d6): & 8,17 (d, J = 8,6 Hz, 2H),
8,02-7,96 (m, 3H), 7,75-7,71 (m, 1H), 7,68-7,64 (m, 2H), 7,57 (d, J = 8,6 Hz, 2H), 7,49
(d, ] = 8,6 Hz, 2H), 6,66 (d, J = 8,8 Hz, 1H), 6,57 (d, J = 8,6 Hz, 2H), 4,25 (t, ] = 7,6 Hz,
1H), 2,42 (t, J = 6,8 Hz, 2H), 2,05-2,02 (m, 1H), 1,03 (d, J = 6,3 Hz, 3H), 0,82 (d, J =
6,3 Hz, 3H). MS(M+1): 485.

Hop chét 2-27.

Etyl (S)-3-(4-((2-metyl-1-(4-(5-phenyl-1,2,4-oxadiazol-3-yl)phenyl)propyl)

amino)benzamido)propanoat
N-O.
raY,
N

N\/\COZEt
0

'H NMR (400 MHz, DMSO-d6): & 8,13-8,22 (m, 2H), 7,93-8,07 (m, 3H), 7,62-
7,78 (m, 3H), 7,57 (d, ] = 8,4 Hz, 2H), 7,49 (d, T = 8,8 Hz, 2H), 6,56-6,69 (m, 3H), 4,26
(s, 1H), 4,02 (q, J = 6,8 Hz, 2H), 3,38 (d, ] = 6,0 Hz, 2H), 2,45-2,49 (m, 2H), 2,00-2,10
(m, 1H), 1,10-1,19 (m, 3H), 1,04 (d, ] = 6,4 Hz, 3H), 0,82 (d, J = 6,4 Hz, 3H). MS(M+1):
513.

Hop chit 2-28.

Axit (S)-3-(4-((2-metyl-1-(4-(5-phenyl-1,2,4-oxadiazol-3-yl)phenyl)propyl)

amino)benzamido)propanoic
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'H NMR (400 MHz, DMSO-d6): & 8,15-8,21 (m, 2H), 7,93-8,05 (m, 3H), 7,61-
7,76 (m, 3H), 7,57 (d, J = 8,4 Hz, 2H), 7,49 (d, T = 8,8 Hz, 2H), 6,56-6,68 (m, 3H), 4,26
(t,J = 7,6 Hz, 1H), 3,24-3,42 (m, 2H), 2,42 (t, ] = 7,2 Hz, 2H), 1,98-2,09 (m, 1H), 1,04
(d, T = 6,8 Hz, 3H), 0,82 (d, T = 6,8 Hz, 3H). MS(M-+1): 485.

Hop chét 2-29.

Etyl 3-(4-(((1S)-2-metyl-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)
butyl) amino)benzamido)propanoat

N-O

jdeats
N
HN
\©\WH OEt

\/\[r
(@] (o]

IH NMR (400 MHz, DMSO-db6): 0 8,05 (dd, J=28,4,1,6 Hz, 2H), 7,43-7,60 (m,

4H), 6,49-6,64 (m, 2H), 4,24-4,47 (m, 1H), 4,03-4,16 (m, 2H), 3,55 (td, ] = 6,8, 2,0 Hz,

2H), 2,58 (td, T = 6,8, 1,6 Hz, 2H), 1,14-1,99 (m, 6H), 0,75-1,09 (m, 6H). MS(M+1):
519.

Hop chét 2-30.

Axit 3-(4-(((1S)-2-metyl-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)

butyl)amino)benzamido)propanoic
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H
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'H NMR (400 MHz, DMSO-d6): & 7,94-8,11 (m, 2H), 7,36-7,60 (m, 4H), 6,46-
6,66 (m, 2H), 4,23-4,49 (m, 1H), 3,54 (td, ] = 6,8, 1,2 Hz, 2H), 2,57 (td, I = 6,8, 1,2 Hz,
2H), 1,10-2,01 (m, 3H), 0,71-1,06 (m, 6H). MS(M-+1): 491.

Hop chét 2-31.

Metyl 3-(4-((2-metyl-1-(4-(5-phenyl-1,2,4-oxadiazol-3-yl)phenyl)propyl)amino)

benzamido)propanoat

@*

N\/\COZMe
0

Chét rin mau tréng. '"H NMR (400 MHz, DMSO-d6): 5 8,19 (d, ] = 8,8 Hz, 2H),
8,09 (d, J = 8,8 Hz, 2H), 7,61-7,48 (m, 5H), 7,40 (d, ] = 8,8 Hz, 2H), 6,53 (t, ] = 8,6 Hz,
1H), 6,47 (d, ] = 8,8 Hz, 2H), 4,23 (d, J =5,8 Hz, 1H), 3,62-3,60 (m, 2H), 2,57 (1, = 6,8
Hz, 2H), 2,15-2,06 (m, 1H), 1,01 (t, J = 6,8 Hz, 3H), 0,94 (t, ] = 6,8 Hz, 3H). MS(M+1):
499.

Hop chét 2-32.

Metyl 3-(4-((1-(4-(5-phenyl-1,2,4-oxadiazol-3-yl)phenyl)pentyl)amino)

benzamido)propanoat
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Chét rin mau tréng. "H NMR (400 MHz, DMSO-d6): 5 8,21 (d, J = 8,8 Hz, 2H),
8,12 (d, J = 8,8 Hz, 2H), 7,63-7,50 (m, 5H), 7,45 (d, ] = 8,8 Hz, 2H), 6,55 (t, ] = 8,6 Hz,
1H), 6,49 (d, J = 8,8 Hz, 2H), 4,46-4,40 (m, 2H), 3,66-3,63 (m, 2H), 2,59 (t, ] = 6,8 Hz,
2H), 1,87-1,81 (m, 2H), 1,43-1,31 (m, 4H), 0,90 (t, J = 6,8 Hz, 3H). MS(M+1): 513.

Hop chét 2-33.

Etyl (S)-3-(4-((1-(4-(5-phenyl-1,2,4-o0xadiazol-3-yl)phenyl)pentyl)amino)

benzamido)propanoat

N-Q
o,
N

!
'H NMR (400 MHz, DMSO-d6): & 8,17 (d, ] = 7,3 Hz, 2H), 8,04-7,98 (m, 3H),
7,76-7,70 (m, 1H), 7,69-7,62 (m, 2H), 7,58 (d, J = 8,3 Hz, 2H), 7,50 (d, J = 8,8 Hz, 2H),
6,75 (d,J = 17,3 Hz, 1H), 6,54 (d, T="7,3 Hz, 2H), 4,52-4,45 (m, 1H), 4,03 (q, T = 6,8 Hz,
2 H), 3,45-3,35 (m, 2 H), 2,49-2,46 (m, 2 H), 1,89-1,78 (m, 1 H), 1,76-1,66 (m, 1 H),
1,49-1,22 (m, 4 H), 1,14 (t, T = 7,1 Hz, 3 H), 0,86 (t, ] = 6,6 Hz, 3 H). MS(M+1): 527.

Hop chat 2-34.

Axit (S)-3-(4-((1-(4-(5-phenyl-1,2,4-oxadiazol-3-yl)phenyl)pentyl)amino)

benzamido)propanoic
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N saar

!

'H NMR (400 MHz, DMSO-d6): & 8,17 (d, J = 7,8 Hz, 2H), 8,02 (d, ] = 8,3 Hz,
2H), 7,98 (t, J = 5,4 Hz, 1H), 7,76-7,70 (m, 1H), 7,69-7,63 (m, 2 H), 7,58 (d, ] = 8,3 Hz,
2H), 7,50 (d, J = 8,8 Hz, 2H), 6,75 (d, ] = 7,3 Hz, 1H), 6,54 (d, ] = 8,8 Hz, 2H), 4,49 (d,
] = 6,4 Hz, 1H), 3,39-3,33 (m, 2H), 2,42 (t, ] = 7,1 Hz, 2H), 1,88-1,78 (m, 1H), 1,76-
1,66 (m, 1H), 1,46-1,27 (m, 4H), 0,86 (t, J = 6,8 Hz, 3H). MS(M+1): 499.

Hop chat 2-35.

Etyl (R)-3-(4-((1-(4-(5-phenyl-1,2,4-oxadiazol-3 -yl)phenyl)pentyl)amino)

benzamido)propanoat

N-O
0
N
HN
H
Q(NWOEt
(o] (o]

'H NMR (400 MHz, DMSO-d6): & 8,18 (d, J = 7.3 Hz, 2H), 8,04-7,97 (m, 3H),
7.76-7,71 (m, 1H), 7,69-7,63 (m, 2H), 7,58 (d, J = 8,3 Hz, 2H), 7,49 (d, ] = 8,8 Hz, 2H),
6,75 (4,1 =7,3 Hz, 1H), 6,54 (d, ] = 8,3 Hz, 2H), 4,53-4,44 (m, 1H), 4,03 (¢, = 6,8 Hz,
2 H), 3,43-3,35 (m, 2H), 2,49-2,44 (m, 2H), 1,89-1,78 (m, 1H), 1,76-1,66 (m, 1 H), 1,47-
1.23 (m, 4 H), 1,14 (t, ] =7,1 Hz, 3H), 0,86 (t, J = 7,1 Hz, 3 H). MS(M+1): 527.

Hop chit 2-36.

Axit (R)-3-(4-((1-(4-(5-phenyl-1,2,4-oxadiazol-3 -yl)phenyl)pentyl)amino)

benzamido)propanoic
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'H NMR (400 MHz, DMSO-d6): & 8,17 (d, J = 7,8 Hz, 2H), 8,02 (d, ] = 8,3 Hz,
2H), 7,98 (t, J = 5,4 Hz, 1H), 7,76-7,70 (m, 1H), 7,69-7,62 (m, 2H), 7,58 (d, ] = 8,3 Hz,
2 H), 7,50 (d, T = 8,3 Hz, 2 H), 6,75 (d, ] =7,3 Hz, 1 H), 6,54 (d, J = 8,8 Hz, 2H), 4,49
(d, 7= 6,8 Hz, 1H), 3,40-3,34 (m, 2 H), 2,43 (t, ] = 7,1 Hz, 2H), 1,88-1,78 (m, 1 H), 1,76-
1,65 (m, 1H), 1,47-1,26 (m, 4H), 0,86 (1, ] = 6,8 Hz, 3H). MS(M-+1): 499.

Hop chét 2-37.

Etyl (S)-3-(4-((1-(4-(5-(pyridin-2-yl)-1,2,4-oxadiazol-3-yl)phenyl)pentyl)

amino)enzamido)propanoat

N-O N=
/\/Y©/”\ N)—\@
HN
H
\©\H/N\/\[roa
(o] (¢]

'H NMR (400 MHz, DMSO-d6): § 8,82 (d, J = 4,4 Hz, 1H), 8,29 (d, ] = 7,8 Hz,
1H), 8,08 (dt, J = 1,5, 7,8 Hz, 1H), 8,05-7,99 (m, 3H), 7,69 (ddd, J = 1,0, 4,9, 7,8 Hz, 1
H), 7,58 (d, = 8,3 Hz, 2H), 7,52 (d, ] = 8,8 Hz, 2H), 6,75 (d, T = 7,3 Hz, 1H), 6,55 (d, ]
— 8,8 Hz, 2H), 4,48 (d, J = 6,4 Hz, 1H), 4,06-3,97 (m, 2H), 3,44-3,37 (m, 2H), 2,52-2,46
(m, 2H), 1,88-1,78 (m, 1H), 1,75-1,65 (m, 1H), 1,46-1,24 (m, 4H), 1,13 (t, ] = 7,1 Hz,
3H), 0,84 (t,J = 7,1 Hz, 3H). MS(M+1): 528.

Hop chat 2-38.

Axit (S)-3-(4-((1-(4-(5-(pyridin-2-y1)-1,2,4-oxadiazol-3-yl)phenyl)pentyl)

amino)benzamido)propanoic
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N-O
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HN
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o (0]

'H NMR (400 MHz, DMSO-d6): 5 8,84 (d, J = 4,9 Hz, 1H), 8,31 (d, J = 7,8 Hz,
1H), 8,11 (t, ] = 7,8 Hz, 1H), 8,04 (d, J = 8,3 Hz, 2H), 7,98 (1, ] = 5,6 Hz, 1H), 7,72 (dd,
J=4,6,7,6 Hz, 1H), 7,59 (d, J = 8,3 Hz, 2H), 7,51 (d, J = 8,3 Hz, 2H), 6,75 (d, 1 = 7,3
Hz, 1H), 6,54 (d, ] = 8,8 Hz, 2H), 4,49 (q, ] = 7,3 Hz, 1H), 3,40-3,33 (m, 2H), 2,43 (t, ]
=71 Hz, 2H), 1,90-1,77 (m, 1H), 1,77-1,65 (m, 1H), 1,46-1,25 (m, 4 H), 0,86 (t,1="7,1
Hz, 3H). MS(M+1): 500.

Hop chét 2-39.

Etyl (R)-3-(4-((1-(4-(5-(pyridin-2-y1)-1,2,4-oxadiazol-3-yl)phenyl)pentyl)

amino)benzamido)propanoat

,,—0 N=
/\/\/©/LN/>\@
HN
H
\©\'(N\/\n/0Et
(o} o

'H NMR (400 MHz, DMSO-d6): § 8,82 (dd, J = 1,5, 4,4 Hz, 1H), 8,30 (d, ] = 7.8
Hz, 1H), 8,09 (dt, J = 1,7, 7,7 Hz, 1H), 8,05-7,99 (m, 3H), 7,70 (ddd, J = 1,0, 4,9, 7.8
Hz, 1H), 7,58 (d, J = 8,3 Hz, 2H), 7,52 (d, J = 8,8 Hz, 2H), 6,75 (d, ] = 7,3 Hz, 1H), 6,55
(d, 7= 8,8 Hz, 2H), 4,48 (d, T = 6,8 Hz, 1H), 4,06-3,99 (m, 2H), 3,44-3,37 (m, 2H), 2,52-
2,46 (m, 2H), 1,88-1,78 (m, 1H), 1,75-1,66 (m, 1H), 1,46-1,25 (m, 4H), 1,13 (t, ] = 7,1
Hz, 3H), 0,85 (t, J = 7,1 Hz, 3H). MS(M+1): 528.

Hop chét 2-40.

Axit (R)-3-(4-((1-(4-(5-(pyridin-2-y1)-1,2,4-oxadiazol-3-yl)phenyl)pentyl)

amino)benzamido)propanoic
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IH NMR (400 MHz, DMSO-d6): & 8,84 (d, J = 4,9 Hz, 1H), 8,31 (d, J = 7,8 Hz,
1H), 8,11 (1, = 7,8 Hz, 1H), 8,04 (d, T = 8,3 Hz, 2H), 7,98 (t, J = 5,4 Hz, 1H), 7,72 (dd,
1=4.6,7,6 Hz, 1H), 7,59 (d, T = 8,3 Hz, 2H), 7,51 (d, J = 8,3 Hz, 2H), 6,75 (d, ] = 7.3
Hz, 1H), 6,54 (d, J = 8,8 Hz, 2H), 4,49 (q, ] = 7,3 Hz, 1H), 3,40-3,34 (m, 2H), 2,43 (1, ]
= 7.1 Hz, 2H), 1,90-1,77 (m, 1H), 1,77-1,65 (m, 1H), 1,48-1,24 (m, 4H), 0,86 (1, 1 =7,1
Hz, 3H). MS(M+1): 500.

Hop chét 2-41.

Etyl (S)-3-(4-((3-metyl-1-(4-(5-phenyl-1,2,4-oxadiazol-3-yl)phenyl)butyl)

amino)benzamido)propanoat

o

N
-0
N
HN@W
H
N\/\ﬂ/OEt
(o] (o]

'H NMR (400 MHz, DMSO-d6): & 8,12-8,23 (m, 2H), 7,96-8,07 (m, 3H), 7,72
(d,J = 6,8Hz,1H), 7,62-7,68 (m,2H), 7,59 (d, J=8,3Hz, 2H), 7,51 (d, ]=8,3Hz,2H), 6,75
(d, J=7,8Hz,1H), 6,56 (d, J=8,3Hz,2H), 4,50-4,60 (m,1H), 4,02 (q, J=7,2Hz, 2H), 3,36-
3,45 (m,2H), 2,44-2,49 (m,2H), 1,66-1,82 (m,2H), 1,46-1,56 (m,1H), 1,14 (t, I=7,1Hz,
3H), 0,96 (d, J=6,4Hz, 3H), 0,90 (d, J=6,4Hz, 3H). MS(M+1): 527.

Hop chét 2-42.

Etyl (R)-3-(4-((3-metyl-1-(4-(5-phenyl-1,2,4-oxadiazol-3-yl)phenyl)butyl)

amino)benzamido)propanoat
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'H NMR (400 MHz, DMSO-d6): & 8,12-8,21 (m, 2H), 7,96-8,07 (m, 3H), 7,72
(d, J=6,8Hz, 1H), 7,62-7,69 (m, 2H), 7,59 (d, J=8,3Hz, 2H), 7,50 (d, J=8,3Hz, 2H), 6,74
(d, 1=7,8Hz,1H), 6,56 (d, J=8,3Hz,2H), 4,50-4,60 (m,1H), 4,02 (q, ]=7,3Hz,2H), 3,36-
3,44 (m, 2H), 2,44-2,49 (m, 2H), 1,62-1,83 (m, 2H), 1,43-1,57 (m,1H), 1,14 (¢, J=7,1Hz,
3H), 0,96 (d, J=6,4Hz, 3H), 0,91 (d, J=6,4Hz, 3H). MS(M+1): 527.

Hop chét 2-43.

Axit (S)-3-(4-((3-metyl-1-(4-(5-phenyl-1,2,4-oxadiazol-3-yl)phenyl)butyl)

amino)benzamido)propanoic

oo

(o} (0]
'H NMR (400 MHz, DMSO-d6): § 8,11-8,22 (m, 2H), 7,95-8,08 (m, 3H), 7,68-
7.74 (m, 1H), 7,61-7,67 (m, 2H), 7,59 (d, ]=8,3Hz, 2H), 7,52 (d, J=8,8Hz, 2H), 6,74 (d,
1=7,8Hz, 1H), 6,57(d, J=8,8Hz, 2H), 4,50-4,58 (m, 1H), 3,34-3,41 (m, 2H), 2,43 (1,
1=7,1Hz,2H), 1,67-1,81 (m, 2H), 1,47-1,55 (m, 1H), 0,96 (d, J=6,4Hz, 3H), 0,90 (d,
J=6,4Hz, 3H). MS(M+1): 499.

Hop chét 2-44.

Axit (R)-3-(4-((3-metyl-1-(4-(5-phenyl-1,2,4-oxadiazol-3-yl)phenyl)butyl)

amino)benzamido)propanoic

-79-



35174

N oaRY

'H NMR (400 MHz, DMSO-d6): & 8,12-8,21 (m, 2H), 7,94-8,07 (m, 3H), 7,69-
775 (m, 1H), 7,62-7,68 (m, 2H), 7,60 (d, 1=8,3Hz,2H), 7,51(d, J=8,8Hz, 2H), 6,74 (d,
J=73Hz, 1H), 6,56 (d, J=8,8Hz, 2H), 4,51-4,60 (m, 1H), 3,34-3,41 (m,2H), 2,43 (t,
1=7,1Hz, 2H), 1,65-1,82 (m,2H), 1,45-1,55 (m, 1H), 0,94-0,99 (m, 3H), 0,91 (d,
J=6,4Hz,3H). MS(M+1): 499.

Hop chét 2-45.

Etyl (S)-3-(4-((1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3 -yl)phenyl)pentyl)amino)
benzamido)propanoat

N-O

/\/Y©/“\N/>§CF3
HN
H
\©\WN\/\H/OB
(o} (o}

IH NMR (400 MHz, DMSO-d6): § 7,93-8,05 (m, 3H), 7,60 (d, ] = 8,3 Hz, 2H),
7,49 (d, 7 =83 Hz, 2H), 6,77 (d, T =7,8 Hz, 1H), 6,53 (d, T = 8,8 Hz, 2H), 4,44-4,55 (m,
1H), 4,03 (q, J = 7,3 Hz, 2H), 3,39 (¢, J = 6,5 Hz, 2H), 2,42-2,50 (m, 2H), 1,76-1,88 (m,
1H), 1,63-1,75 (m, 1H), 1,22-1,46 (m, 4H), 1,14 (t,J = 7,1 Hz, 3H), 0,85 (. ] = 7,1 Hz,
3H). MS(M+1): 519.

Hop chét 2-46.

Etyl (R)-3-(4-((1-(4-(5-(triflometyl)-1,2,4-0xadiazol-3 -yl)phenyl)pentyl)amino)

benzamido)propanoat
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/\/\/Q/MN%CFS
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Y

'H NMR (400 MHz, DMSO-d6): § 7,93-8,05 (m, 3H), 7,60 (d, J = 8,3 Hz, 2H),
7,49 (d,J = 8,8 Hz, 2H), 6,77 (d, T = 7,8 Hz, 1H), 6,53 (d, ] = 8,8 Hz, 2H), 4,44-4,55 (m,
1H), 4,03 (q, J = 7,3 Hz, 2H), 3,39 (q, ] = 6,5 Hz, 2H), 2,46-2,50 (m, 2H), 1,77-1,88 (m,
1H), 1,64-1,75 (m, 1H), 1,22-1,45 (m, 4H), 1,14 (t, ] =7,1 Hz, 3H), 0,85 (t, ] = 7,1 Hz,
3H). MS(M+1): 519.

Hop chét 2-47.

Axit (S)-3-(4-((1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)pentyl)Jamino)
benzamido)propanoic

N-O

/\/Y©/“\ a
N
HN
W
o) o)
'H NMR (400 MHz, DMSO-d6): 4 7,99 (d, J = 7,8 Hz, 3H), 7,60 (d, ] = 8,3 Hz,
2H), 7,49 (d, J = 8,8 Hz, 2H), 6,76 (d, ] = 7,3 Hz, 1H), 6,52 (d, ] = 8,8 Hz, 2H), 4,43-

4,56 (m, 1H), 3,35-3,40 (m, 2H), 2,40-2,47 (m, 2H), 1,76-1,89 (m, 1H), 1,64-1,75 (m,
1H), 1,23-1,46 (m, 4H), 0,85 (t, T = 7,1 Hz, 3H). MS(M+1): 491.

Hop chét 2-48.

Axit (R)-3-(4-((1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)pentyl)amino)

benzamido)propanoic
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HR
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T \/\[c])/

'H NMR (400 MHz, DMSO-d6): & 7,99 (d, J = 8,3 Hz, 3H), 7,60 (d, ] = 8,3 Hz,
2H), 7,50 (d, J = 8,8, 2H), 6,76 (d, T = 7,3 Hz, 1H), 6,53 (d, ] = 8,6 Hz, 2H), 4,43-4,56
(m, 1H), 3,35-3,40 (m, 2H), 2,40-2,47 (m, 2H), 1,77-1,90 (m, 1H), 1,60-1,74 (m, 1H),
1,22-1,45 (m, 4H), 0,85 (t, J = 7,1 Hz, 3H). MS(M-+1): 491.

Hop chét 2-49.

Metyl (S)-3-(4-((2-metyl-1-(4-(5-phenyl-1,2,4-oxadiazol-3-yl)phenyl)propyl)

amino)benzamido)propanoat

N-O.
L)
N
HN\©\W
H
N\/\H/OMe
(o) (o]

'H NMR (400 MHz, DMSO-d6): & 8,14-8,19 (m, 2H), 7,97- 8,03 (m, 3H), 7,70-
7,76 (m, 1H), 7,62-7,69 (m, 2H), 7,53-7,59 (m, 2H), 7,45-7,50 (m, 2H), 6,64- 6,68 (m,
1H), 6,54-6,59 (m, 2H), 4,22-4,28 (m, 1H), 3,55-3,56 (m, 3H), 2,68 (s, 8H), 1,99-2,09
(m, 1H), 1,01-1,06 (m, 3H), 0,79-0,84 (m, 3H) MS(M-+1): 499.

Vi du 3: Téng hop céc hop chit dugc thé hién trong Bang 3 duéi day

So dd du6i day dugc theo dai dé tong hop céc hop chét tir 3-1 dén 3-15.

So dd 111
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Budce I: Phan tmg Grignard

OMe

OH -1
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Dung dich cta metyl 4-forh1ylbenzoat (9,84 g, 60,0 mmol) trong tetrahydrofuran
(30 ml) duoc 1am lanh xudng -78°C. Dung dich nay dugc bd sung timg giot butylmagie
clorua 2M (30 ml) trong thoi gian 20 phuat. Phan Gmg duoc khudy & -78°C trong 2 gio.
Sau d6 ding phéan mg bang cach thém dung dich nudc amoni clorua bio hoa. Hdn hop
nay duoc chiét bing etyl axetat. L6p hitu co dugc lam kho qua magie sulfat, duoc loc va
duoc co dic. Tinh ché bang sic ky silica gel tao ra metyl 4-(1-hydroxypentyl)benzoat
I1I-1. DAu khong mau, hiéu suit (4,80 g, 36%).

Budec II: Phan tng oxy hoa.

(0]
OMe

-2

Dung dich cuia metyl 4-(1-hydroxypentyl)benzoat I1I-1 (4,45 g, 20,0 mmdl) trong
DCM tuyét dbi (100 ml) duge bd sung PCC (6,04 g, 28,0 mmol) & nhi¢t do trong phong
qua dém. Hén hop duoc loc bf?lng xelit dé loai bé PCC con sét lai. Sau d6 duge chiét
bing etyl axetat. L6p hitu co duge 1am khd qua magie sulfat. Tinh ché bang sic ky silica

gel (EA:Hex = 10:90) tao ra hop chét IT1-2, chét rén mau tring, hiéu suit (4,10 g, 93%).

Budc III: Phan img amin hoéa khu.

OMe

HN
\QrOBn
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Dung dich ctia hop chét ITI-2 (1,10 g, 5 mmol), benzyl 4-aminobenzoat (1,05 g,
4,6 mmol) va decaboran (0,34 g, 2,75 mmol) trong 20 ml metanol. Phan tmg duoc khudy
& nhiét do trong phong qua dém sau d6 dugc cd dic trong chan khong. Nudc dugc b
sung vao phan cin va 16p nuée duogc chiét bang etyl axetat. Tinh ché phan can dau thd
bang sic ky cot (EA:Hex = 35:65) san phidm dau khong mau thu duge I1-3 (1,90 g,
88%).

Budc I'V: Phan tng khir bao vé.

OMe

o)
HN
T o
-4

O

Hop chét IT1-3 (1,90 g, 4,40 mmol) dugc hoa tan trong metanol (100 ml) sau d6
bd sung Pd/C va binh ciu khi H,. Phan tng dugc duy tri qua dém. Phan timg dugc theo
doi bang TLC. Hoan thanh phan tmg, dung moi dugc loai bd bang phuong phép bay hoi
quay. N6 duoc chiét bang EtOAc. Lép hitu co két hop duge 1am kho bang MgSO4 khan
va duogc ¢6 dic trong chan khong dé tao ra san pham chét rin mau trang I1I-4 (0,8 g,
53%).

Buédc V: Phan rng amit hoa.
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Dung dich ctia IT1-4 (2,34 g, 6,85 mmol), benzohydrazit (7,7 g, 7,53 mmol), EDCI
(2,0 g, 10,28 mmol) va HOBt (1,58 g, 10,28 mmol) duoc diéu ché trong 30 ml DMF.
Phén tng dugce khudy & nhiét do trong phong qua dém sau d6 duge cd dic trong chan
khong. Nude duge bd sung vao phan cin va 16p nuée dugce chiét bang etyl axetat. Co

dac tiép trong chan khong dé tao ra san phdm chét rdn mau tring III-5 (1,0 g, 93%).

Budc VI: Phan tng két thanh vong.

(0]
OMe
HN
\©\r0>_’®
Ly
lil-6 Nyl

Céc hop chét I11-5 (1,0 g, 2,2 mmol), TsCl (0,62 g, 3,3 mmol), va TEA (1,0 ml,
6,51 mmol) dugc trén trong ACN (30 ml) duoc khudy & nhiét do trong phong trong 1
gi®. Dung dich phan Gng nay, dugc cd dic d8 loai bd metanol va duoc chiét bang EtOAc.
Lép hitu co duge rira bang nudce va duge lam kho qua magie sulfat khan. N6 duoc loc,
dung moéi dugc 1am bay hoi dudi ap suét giam. Tinh ché phan cin dau thd bang sic ky

cdt (EA:Hex = 40:60) san pham dau khong mau thu dugc I1I-6 (0,70 g, 73%).

Budc VII: Phan trng thiy phén.
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Hop chét II1-6 (0,70 g, 1,58 mmol) dugc hoa tan trong dioxan (20 ml) sau d6 b
sung 2M LiOH dung dichy 20 ml. Hon hop phan tmg dugc gia nhiét dén 60°C qua d&m. Phan
ung dugc theo ddi bang TLC. Hoan thanh phan tng, dung mdi dugc loai bd bang phuong
phap bay hoi quay va dugc b sung HCl(dung dich) dén khi pH = 4~5. Hon hop duge chiét
bang EtOAc. Lép hitu co két hop duge 1am kho biang MgSO4 khan va dugc cd déc trong
chan khong dé tao ra san pham thd (chét ran mau tring) I11-7 (0,74 g, 108%).

Buégce VIII: Phan iing amit hoa.

/\/\(Ej/lL N/\)J\OEt
H
HN
\
11-8 N~;\f

Dung dich cua hgp chét I1I-7 (0,36 g, 0,84 mmol), B-alanin etyl estehydroclorua
(0,19 g, 1,27 mmol), EDCI (0,24 g, 1,27mmol), EtsN (0,26 g, 2,54 mmol) va HOBt (0,19
g, 1,27 mmol) 30 ml THF kho. Phan tmg dugc khudy & nhiét do trong phong qua dém
sau d6 dugc cd dic trong chin khong. Nude dugc bd sung vao phan cin va 16p nude
duge chiét bang etyl axetat. Co dic tiép trong chan khong dé tao ra phan can. Tinh ché
phan cin diu thd bing sic ky cot (EA:Hex = 60:40) thu dugc san pham chit rin mau
trang I11-8 (0,30 g, 68 %).
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Budce IX: Phan tng thity phén.

O>’®
\
-9 Ney/

Hop chét ITI-8 (0,20 g, 0,38 mmol) dugc hoa tan trong THF (20 ml) sau do bd
sung 2M LiOH (dung dichy 20 ml. Hon hgp phan tng dugc khudy & nhiét do trong phong
trong 2 gio. Phan Gng dugc theo doi bang TLC. Hoan thanh phan tng, dung mdi dugc
loai bo bang phuong phap bay hoi quay va duoc b6 sung HCl(dung dich) dén khi pH = 4~5.
Hdn hop dugc chiét bang EtOAc. Lép hitu co két hop dugc lam kho bang MgSO4 khan
va dugc co dac trong chan khong. Tinh ché phan cin dau thd bang séc ky cot (EA:Hex
=90:10) thu dwoc san phim chét rén mau tring I11-9 (0,17 g, 89%).

Hop chét 3-1.

Axit 3-(4-(1-((4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenyl)amino)pentyl)
benzamido)propanoic

-N

-0
(o]
HN

H
N OH
\/\/k@\’(\/\n/
[e] o

'H NMR (400 MHz, DMSO-d6): & 8,42 (t, J = 5,2 Hz, 1H), 8,02-8,07 (m, 2H),
7,76 (d, J = 8,0 Hz, 2H), 7,73 (d, ] = 8,4 Hz, 2H), 7,55-7,63 (m, 3H), 7,45 (d, ] = 8,4 Hz,
2H), 7,04 (d,J = 7,2 Hz, 1H), 6,69 (d, ] = 8,8 Hz, 2H), 4,46-4,53 (m, 1H), 3,40-3,48 (m,
2H), 2,44-2,49 (m, 2H), 1,65-1.91 (m, 2H), 1,20-1,48 (m, 4H), 0,82-0,90 (m, 3H).
MS(M+1): 499.
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Hop chét 3-2.

Axit 3-(4-(2-metyl-1-((4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenyl)amino)propyl)

benzamido)propanoic
\
' r@

*@W

'H NMR (400 MHz, DMSO-d6): 8 8,43 (t, J = 5,6 Hz, 1H), 8,00-8,10 (m, 2H),
774 (dd, T = 15,4, 8,6 Hz, 4H), 7,55-7,63 (m, 3H), 7,44 (d, J = 8,3 Hz, 2H), 6,96 (d, ] =
7.8 Hz, 1H), 6,72 (d, ] = 8,8 Hz, 2H), 4,27 (1, ] = 7,6 Hz, 1H), 3,40-3,45 (m, 2H), 1,99 -
2,10 (m, 1H), 1,04 (d, ] = 6,8 Hz, 3H), 0,80 (d, J = 6,8 Hz, 3H). MS(M+1): 485.

Hop chét 3-3.

Etyl 3-(4-(1-((4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenyl)amino)pentyl)

benzamido)propanoat

WK@Y\/\W

'H NMR(400 MHz, DMSO-d6): § 8,37-8,51 (m, 1H), 8,02-8,06 (m, 2H), 7,72
7.76 (m, 4H), 7,56-7,62 (m, 3H), 7,46 (d, ] = 8,4 Hz, 2H), 6,98-7,12 (m, 1H), 6,69 (d, J
— 8.8 Hz, 2H), 4,41-4,59 (m, 1H), 4,04 (d, ] = 6,8 Hz, 2H), 3,46 (m, 2H), 2,54 (t, = 6,8
Hz, 2H), 1,76-1,93 (m, 1H), 1,59-1,76 (m, 1H), 1,20-1,47 (m, 4H), 1,15 (t, ] = 6,8 Hz,
3H), 0,86 (t, ] = 6,8 Hz, 3H). MS(M+1): 527.

Hop chat 3-4.
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Etyl 3-(4-(2-metyl-1-((4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenyl)amino)propyl)

benzamido)propanoat
/H/Q)L /\)’l\

°@

=N

'H NMR (400 MHz, DMSO-d6): § 8,36-8,52 (m, 1H), 7,99-8,11 (m, 2H), 7,67-
7,83 (m, 4H), 7,53-7,64 (m, 3H), 7,35-7,49 (m, 2H), 6,89-7,02 (m, 1H), 6,64-6,80 (m,
2H), 4,22-4,33 (m, 1H), 3,99-4,13 (m, 2H), 3,43-3,48 (m,3H), 2,51-2,56 (m, 2H), 1,97-
2,10 (m, 1H), 1,15 (s, 3H), 1,01-1,06 (m, 3H), 0,78-0,82 (m, 3H). MS(M+1): 513.

Hop chét 3-5.

Etyl 3-(4-(2-metyl-1-((4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenyl)amino)butyl)

benzamido)propanoat

mw

I'H NMR (400 MHz, DMSO-d6): § 8,45 (s, 1H), 8,02-8,07 (m, 2H), 7,70-7,77 (m,
4H), 7,56-7,63 (m, 3H), 7,44 (dd, ] = 8,4, 5,6 Hz, 2H), 6,83-7,04 (m, 1H), 6,73 (dd, ] =
8.8, 6,0 Hz, 2H), 4,26-4,52 (m, 1H), 4,04 (g, J = 7,2 Hz, 2H), 3,46 (m, 2H), 2,54 (t, ] =
7.2 Hz, 2H), 1,73-1,92 (m, 1H), 1,03-1,46 (m, SH), 0,65-0,99 (m, 6H). MS(M+1): 527.

‘Hop chét 3-6.

Axit 3-(4-(2-metyl-1-((4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenyl)amino)butyl)

benzamido)propanoic
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N-N

I'H NMR (400 MHz, DMSO-d6): & 12,19 (br. s., 1H), 8,43 (t, J = 5,6 Hz, 1H),
8,02- 8,07 (m, 2H), 7,70-7,78 (m, 4H), 7,55-7,63 (m, 3H), 7,44 (dd, J = 8,4, 5,2 Hz, 2H),
6,84-7,02 (m, 1H), 6,73 (dd, J = 8,8, 6,0 Hz, 2H), 4,28-4,47 (m, 1H), 3,37-3,50 (m, 2H),
2,46-2,52 (m, 2H), 1,02-1,93 (m, 3H), 0,66-1,00 (m, 6H). MS(M+1): 499.

Hop chét 3-7.

Etyl 3-(4-(1-((4-(5-(4-flophenyl)-1,3,4-oxadiazol-2-yl)phenyl)amino)-2-
metylbutyl)benzamido)propanoat

O~
(o)

mww

'H NMR (400 MHz, DMSO-d6): 8,45 (1, ] = 5,6 Hz, 1H), 8,07- 8,13 (m, 2H),
7.69-7,77 (m, 4H), 7,41-7,47 (m, 4H), 6,82-7,04 (m, 1H), 6,73 (dd, J = 8,4, 6,0 Hz, 2H),
4,26-4,48 (m, 1H), 4,04 (q, ] = 6,8 Hz, 2H), 3,42-3,49 (m, 2H), 2,54 (t, ] = 6,8 Hz, 2H),
1,78-1,88 (m, 1H), 1,02-1,45 (m, 5H), 0,66-1,00 (m, 6H). MS(M+1): 545.

Hop chét 3-8.

Axit 3-(4-(1-((4-(5-(4-flophenyl)-1,3,4-oxadiazol-2-yl)phenyl)amino)-2-

metylbutyl)benzamido)propanoic
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(o} (o}

'H NMR (400 MHz, DMSO-d6): & 12,19 (br. s., 1H), 8,43 (t, J = 5,2 Hz, 1H),
8,10 (dd, J = 8.8, 5,6 Hz, 2H), 7,67-7,81 (m, 4H), 7,37-7,50 (m, 4H), 6,84-7,02 (m, 1H),
6,73 (dd, J = 8,4, 6,4 Hz, 2H), 4,29-4,44 (m, 1H), 3,37-3,48 (m, 2H), 2,43-2,54 (m, 2H),
1,77-1,88 (m, 1H), 1,21-1,41 (m, 1H), 1,03-1,21 (m, 1H), 0,64-1,00 (m, 6H). MS(M-+1):
517.

Hop chét 3-9.

Etyl 3-(4-(1-((4-(5-(4-flophenyl)-1,3,4-oxadiazol-2-yl)phenyl)amino)-2- '
metylpropyl) benzamido)propanoat
-N

N
o F

HN
H
\H\Q\WN\/\H/OH
0 0

'H NMR (400 MHz, DMSO-d6): 5 8,38-8,50 (m, 1H), 8,10 (dd, T = 8,8, 5,4 Hz,
2H), 7,73 (dd, T = 12,0, 8,6 Hz, 4H), 7,38-7,50 (m, 4H), 6,90-7,03 (m, 1H), 6,72 (d, J =
8.8 Hz, 2H), 4,21-4,34 (m, 1H), 4,04 (d, ] = 7,3 Hz, 2H), 3,46 (d, ] = 5,9 Hz, 2H), 2,54
(t, J = 6,8 Hz, 2H), 1,95-2,12 (m, 1H), 1,15 (t, = 7,1 Hz, 3H), 1,04 (d,J = 6,8 Hz, 3H),
0,80 (d, J = 6,8 Hz, 3H). MS(M+1): 531.

Hop chét 3-10.

Axit 3-(4-(1-((4-(5-(4-flophenyl)-1,3,4-oxadiazol-2-yl)phenyl)amino)-2-
metylpropyl)benzamido)propanoic
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_Z

N
' F
0

HN
\/\n/
(0] 0

'H NMR (400 MHz, DMSO-d6): § 11,78-12,54 (m, 1H), 8,42 (t, J = 5,4 Hz, 1H),
8,05-8,16 (m, 2H), 7,74 (dd, J = 15,9, 8,6 Hz, 4H), 7,39-7,50 (m, 4H), 6,97 (d, T = 7.8
Hz, 1H), 6,72 (d, J = 8,8 Hz, 2H), 4,27 (t, 1 = 7,6 Hz, 1H), 3,39-3,47 (m, 2H), 2,43-2,49
(m, 2H), 2,04 (d, T = 7,3 Hz, 1H), 1,04 (d, J = 6,8 Hz, 3H), 0,80 (d, J = 6,8 Hz, 3H).
MS(M+1): 503.

Hop chét 3-11.
Axit 3-(4-(2-metyl-1-((4-(5-phenyl-1,2,4-oxadiazol-3-yl)phenyl)amino)
propyl)benzamido)propanoic

-0

N
Iy
N
HN
N
~"Co,H

(o}
Chét rin mau tréng. '"H NMR (400 MHz, DMSO-d6): & 8,43 (d, ] = 8,6 Hz, 1H),
8,12 (d,J = 8,6 Hz, 2H), 7,76-7,61 (m, 7TH), 7,44 (d, J = 8,6 Hz, 2H), 6,81 (d, ] = 8,6 Hz,
1H), 6,70 (d, ] = 8,8 Hz, 2H), 4,24 (t, ] = 7,6 Hz, 1H), 3,45-3,43(q, ] = 6,8 Hz, 2H), 2,47
(t, ] = 6,8 Hz, 2H), 2,05-2,02 (m, 1H), 1,03 (d, J = 6,3 Hz, 3H), 0,80 (d, ] = 6,3 Hz, 3H).
MS(M+1): 485.

Hop chét 3-12.

(S)-etyl 3-(4-(2-metyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenylamino)propyl)

benzamido)propanoat
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Ny
'H NMR (400 MHz, DMSO-d6): § 8,40-8,50 (m, 1H), 7,97-8,12 (m, 2H), 7,74
(dd, J = 12,0, 8,8 Hz, 4H), 7,53-7,65 (m, 3H), 7,44 (d, J = 8,4 Hz, 2H), 6,71-6,98 (m,
3H), 4,21-4,34 (m, 1H), 4,04 (q, J = 7,2 Hz, 2H), 3,46 (d, J = 6,0 Hz, 2H), 2,54 (1, ] =
7.2 Hz, 2H), 1,99-2,11 (m, 1H), 1,15 (t, J = 7,2 Hz, 3H), 1,03 (d, J = 6,8 Hz, 3H), 0,80
(d, J = 6,8 Hz, 3H). MS(M+1): 513.

Hop chit 3-13.

(R)-etyl 3-(4-(2-metyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenylamino)
propyl) benzamido)propanoat

(o) (o)
JUsanne

HN

0

|
N-N

'H NMR (400 MHz, DMSO-d6): 8,45 (s, 1H), 7,99-8,10 (m, 2H), 7,74 (dd, J =
12,0, 8.8 Hz, 4H), 7,54-7,64 (m, 3H), 7,44 (d, ] = 8,4 Hz, 2H), 6,65-7,03 (m, 3H), 4,26
(s. 1H), 4,04 (q, T = 7.2 Hz, 2H), 3,46 (d, ] = 5,6 Hz, 2H), 2,54 (1, J = 7,2 Hz, 2H), 1,99-
2,12 (m, 1H), 1,15 (t, T = 7,2 Hz, 3H), 1,04 (d, ] = 6,8 Hz, 3H), 0,80 (d, J = 6,8 Hz, 3H).
MS(M+1): 513.

Hop chit 3-14.

Axit (S)-3-(4-(2-metyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenylamino)

propyl)benzamido)propanoic
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'H NMR (400 MHz, DMSO-d6): § 8,43 (t, ] = 5,6 Hz, 1H), 7,98-8,11 (m, 2H),
7,74 (dd, J = 14,8, 8,8 Hz, 4H), 7,55-7,65 (m, 3H), 7,44 (d, ] = 8,4 Hz, 2H), 6,65-7,04
(m, 3H), 4,27 (t, ] = 7,6 Hz, 1H), 3,38-3,51 (m, 2H), 2,43-2,49 (m, 2H), 1,97-2,13 (m,
1H), 1,03 (d, J = 6,4 Hz, 3H), 0,80 (d, J = 6,8 Hz, 3H). MS(M+1): 485.

Hop chét 3-15.

Axit (R)-3-(4-(2-metyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenylamino)

propyl)benzamido)propanoic
o 0

Isa e

H
HI
Cle

\
N

-N
'H NMR (400 MHz, DMSO-d6): & 8,43 (t, ] = 5,6 Hz, 1H), 7,98-8,11 (m, 2H),
7,74 (dd, T = 15,6, 8,8 Hz, 4H), 7,53-7,66 (m, 3H), 7,44 (d, ] = 8,4 Hz, 2H), 6,65-7,02
(m, 3H), 4,27 (t, ] = 7,6 Hz, 1H), 3,39-3,50 (m, 2H), 2,40-2,49 (m, 2H), 1,98-2,11 (m,
1H), 1,04 (d, ] = 6,8 Hz, 3H), 0,80 (d, ] = 6,4 Hz, 3H). MS(M+1): 485.

Vi du 4: Téng hop cac hop chat dugc thé hién trong cac Bang 4 va 5 duéi day

So dd duéi day duge theo doi dé tong hop cac hop chét tir 4-1 dén 4-30 va tir 5-1
dén 5-8.

So do IV
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Br N/Q
(l)l j/©/ nBuMgCl nBu\‘/©/ \(©/ko
Br HzN’Sj<  Mezn PPhs, THF  npy
HW/©/ Cs,CO; THF s ary THF O\§ g 2358:32 O\\S'/NH
TS v2 ’ - Iv-3

0 IV-1  R=n-Butyl, i-Butyl, -
/'\ sec-Butyl, /I\

xyclopentyl

N
, N

@ 8%
MeOH NnBu 2M / LiOH dung dich)

Pd(OAc),, BINAP, Cs,CO3

NH, OEt dioxan
toluen IV-5 V- 6
o o]
$) Y
o ]
~N © ©
CIH3N OEt NBu LiOH(dung dich)y  NBu
EDCI, HOB, Et;N THF HN THF HN
H OEt H OH
V-7 0 0 V-8 © \/\c[)r

Quy trinh dién hinh dé téng hop hop chit aminoamit

Dung dich clia 4-bromobenzaldehyt (37,0 g, 200,0 mmol), (S)-(+)-tert-
butanesulfinamit (29,0 g, 240,0 mmol), va Cs2COs (78,1 g, 240 mmol) trong 370 ml THF
& nhiét d6 trong phong qua dém. Dung dich phan g nay, dugc cd ddc dé loai bd metanol
va duoc chiét bing EtOAc. Lép hitu co duge rira bing nude va dugc lam kho qua magie
sulfat khan. N6 duoc loc, dung moi duge 1am bay hoi dudi ap sut giam dé tao ra (S,E)-
N-(4-bromobenzyliden)-2-metylpropan-2-sulfinamit dudi dang chdt rin mau tring.

(54,72 g, 95%)
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Br

Os.NH

TS va2

Dung dich cua (S,E)-N-(4-bromobenzyliden)-2-metylpropan-2-sulfinamit (28,8
g, 100 mmol) trong tetrahydrofuran (300 ml) dugc lam lanh xubng -78°C. Dung dich
nay dugc bd sung ting giot n-butylmagie clorua (65 ml, 2M trong THF) va dimetyl kém
(12,5 ml, 1,2M trong tol) trong thoi gian 30 phut. Phan ing dugc khudy & -78°C trong 2
gi¢. Sau d6 dung phéan Ung bang cach thém dung dich nude amoni clorua bo hoa. Hén
hop nay dugc chiét bing etyl axetat. Lép hitu co duge lam kho qua bang magie sulfat,
hit va duge cd dac. Tinh ché bang sic ky silica gel bing 20% EA trong hexan dé thu
duge (S)-N-((S)-1-(4-bromophenyl)pentyl)-2-metylpropan-2-sulfinamit (23,8 g, 69%).

V-3

Hon hop phan tng of benzo[dJoxazol (2,0 g, 16,5 mmol), (S)-N-((S)-1-(4-
bromophenyl)pentyl)-2-metylpropan-2-sulfinamit (4,77g, 13,7 mmol), Pd(OAc)2 (0,31
g, 1,37 mmol), Cu(OAc) (0,51 g, 2,75 mmol), va K»CO3 (27,5 mmol) trong toluen (50
ml) dugc hdi lvu qua dém. Sau do, hdn hop duge loc va dich loc duge 1am bay hoi dudi
4p suét giam. Phén ciin duge tinh ché bang séc ky cot with 15% EA trong hexan dé tao
ra (S)-N—((S)-1-(4—(benzo[d]oxazo1-2-y1)pheny1)pentyl)-2-metylpropan—Z-sulﬁnamit
(3,84 g, 72%).
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50

0]

NH, IV-4

(S)-N-((S)-1-(4-(benzo[d]oxazol-2-yl)phenyl)pentyl)-2-metylpropan-2-
sulfinamit (3,84 g, 10 mmol) dugc tao huyén phti trong 2M / HCI trong MeOH (30 ml)
& nhiét do trong phong trong 1 gid. Sau khi lam bay hoi, HCI du thira duge trung hoa
biing cich bd sung timg giot NaHCO3(ung aicty dén khi pH = 10. Sau d6 n6 dugc chiét
bing EA va nuéc. Lép hitu co két hop dugc 1am kho bang MgSO4 khan va dugc cd dic
dé tao ra (S)-1-(4-(benzo[d]oxazol-2-yl)phenyl)pentan-1-amin (2,74 g, 98%)

nBu

V-5 0

Dung dich cua (S)-1-(4-(benzo[d]oxazol-2-yl)phenyl)pentan-1-amin (2,74 g, 9,8
mmol), etyl 4-(((triflometyl)sulfonyl)oxy)benzoat (3,5 g, 11,7 mmol), BINAP (3g 49
mmol) va Cs2CO;3 (6,37 g, 19,5 mmol) trong 100 ml toluen dugc x61 bang khi nito trong
30 phuat. Pd(OAc): (0,55 g, 2,4 mmol) duoc bd sung vao hdn hop. Hon hop dugc gia
nhiét & 90°C qua dém. Hon hop duoc chiét bang etyl axetat va pha hitu co duoc rira bang
nude, duge lam khd, va dugc 1am bay hoi trong chan khong. Phan cin dugc tinh ché
bang sic ky cot trén silica gel voi 15% EA trong hexan dé thu dugc etyl (S)-4-((1-(4-
(benzo[d]oxazol-2-yl)phenyl)pentyl)amino)benzoat (3 g, 72%).
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Sau quy trinh chung ctia phan Gng thuy phén dé thu duoc hop chit axit sau d6
amit hoa bang beta-alanin etyl este d8 tao ra cc hop chét etyl este va thily phan thém dé

tao ra axit dudi dang cac hop chat twong tu SAR.

Hop chét 4-1.

Etyl 3-(4-((1-(4-(benzo[d]oxazol-2-yl)phenyl)-2-metylpropyl)amino)

benzamido)propanoat

o~ )
NS
JSen
HN
N
~">C0,Et

(o]

Chét rén mau trng. '"H NMR (400 MHz, DMSO-d6): 8,20 (d, J = 8,8 Hz, 2H),
7,77-7,74 (m, 1H), 7,58-7,56 (m, 1H), 7,51 (d, J = 8,8 Hz, 2H), 7,44 (d, J = 8,8 Hz, 2H),
7,36-7,32 (m, 2H), 6,59 (t, J = 6,8 Hz, 1H), 6,49 (d, ] = 8,8 Hz, 2H), 4,53 (d, ] = 5,4 Hz,
1H), 4,24 (t, T = 5,4 Hz, 1H), 4,12 (q, ] = 6,8 Hz, 2H), 3,64 (q, ] = 6,8 Hz, 2H), 2,57 (¢,
7= 6,8 Hz, 2H), 2,17-2,09 (m, 1H), 1,23 (t, J = 6,8 Hz, 3H), 1,03 (t, J = 6,8 Hz, 3H), 0,97
(t, J = 6,8 Hz, 3H). MS(M+1): 486.

Hop chét 4-2.

Etyl 3-(4-((1-(4-(benzo[d]oxazol-2-yl)phenyl)pentyl)amino)benzamido)

propanoat

N
|
o
HN
N
~">Co,Et

(o}
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Chét rén mau tréng. 'H NMR (400 MHz, DMSO-d6): § 8,21 (d, J = 8,8 Hz, 2H),
7,77-7,75 (m, 1H), 7,58-7,57 (m, 1H), 7,53 (d, J = 8,8 Hz, 2H), 7,47 (d, ] = 8,8 Hz, 2H),
7,37-7,32 (m, 2H), 6,59 (t, ] = 6,8 Hz, 1H), 6,49 (d, J = 8,8 Hz, 2H), 4,47-4,41 (m, 2H),
4,12 (q, J = 6,8 Hz, 2H), 3,64 (q, ] = 6,8 Hz, 2H), 2,57 (t, J = 6,8 Hz, 2H), 1,87-1,82 (m,
2H), 1,43-1,34 (m, 4H), 1,23 (t, ] = 6,8 Hz, 3H), 0,9 (t, ] = 6,8 Hz, 3H). MS(M+1): 500.

Hop chét 4-3.

Axit 3-(4-((1-(4-(benzo[d]oxazol-2-yl)phenyl)-2-metylpropyl)amino)

benzamido)propanoic

o )
iVen
HN
N
~">Co,H

(o)

ChAt rin mau tréng. "H NMR (400 MHz, DMSO-d6): 8 12 (brs, 1H), 8,13 (d, ] =
8,8 Hz, 2H), 7,98 (t, ] = 5,4 Hz, 1H), 7,81-7,74 (m, 2H), 7,58 (d, J = 8,8 Hz, 2H), 7,50
(d, T = 8,8 Hz, 2H), 7,43-7,37 (m, 2H), 6,69 (d, ] = 8,8 Hz, 1H), 6,58 (d, J = 8,8 Hz, 2H),
4,28 (t, T = 5,4 Hz, 1H), 3,38-3,33 (m, 2H), 2,42 (t, ] = 6,8 Hz, 2H), 2,09-2,01 (m, 1H),
1,23 (t,J = 6,8 Hz, 3H), 1,04 (t, ] = 6,8 Hz, 3H), 0,82 (t, ] = 6,8 Hz, 3H). MS(M-+1): 458.

Hop chét 4-4.

Axit 3 -(4-((1-(4-(benzo[d] oxazol-2-yl)phenyl)pentyl)amino)benzamido)propanoic

o~ )
wN
HN
4
~"CO,H

(o]
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ChAt rin mau tréng. '"H NMR (400 MHz, DMSO-d6): § 7,37 (d, J = 8,8 Hz, 2H),
6,92-6,85 (m, 2H), 6,78-6,71 (m, 4H), 6,62-6,56 (m, 2H), 5,77 (d, J = 8,8 Hz, 1H), 6,58
(d, J = 8,8 Hz, 2H), 3,70-3,67 (m, 2H), 2,73 (t, ] = 6,8 Hz, 2H), 1,76 (t, ] = 6,8 Hz, 2H),
1,12 -0,99 (m, 2H), 0,71-0,54 (m, 4H), 0,12 (t, J = 6,8 Hz, 3H). MS(M+1): 503.

Hop chit 4-5.

Etyl (S)-3-(4-((1-(4-(benzo[d]oxazol-2-yl)phenyl)-2-metylpropyl)amino)

benzamido) propanoat

N
I
o
HN
N
~">Co,Et

(0]

I'H NMR (400 MHz, DMSO-d6): 3 8,13 (d, ] = 8,4 Hz, 2H), 7,95-8,04 (m, 1H),
7.72-7,83 (m, 2H), 7,58 (d, T = 8,4 Hz, 2H), 7,49 (d, J = 8,8 Hz, 2I1), 7,36-7,44 (m, 2H),
6.52-6,73 (m, 3H), 4,23-4,34 (m, 1H), 4,02 (q, J = 6,8 Hz, 2H), 3,38 (d, ] = 6,0 Hz, 2H),
2.44-2,50 (m, 1H), 1,98-2,12 (m, 1H), 1,13 (t, J = 7,2 Hz, 3H), 1,04 (d, T = 6,4 Hz, 3H),
0,82 (d, ] = 6,8 Hz, 3H). MS(M+1): 486.

Hop chit 4-6.

Etyl (R)-3-(4-((1-(4-(benzo[d] oxazol-2-yl)phenyl)-2-metylpropyl)amino)

benzamido)propanoat

-101-



35174

'H NMR (400 MHz, DMSO-d6): & 8,13 (d, J = 8,4 Hz, 2H), 7,99 (s, 1H), 7,72-
7,82 (m, 2H), 7,58 (d, J = 8,4 Hz, 2H), 7,49 (d, J = 8,8 Hz, 2H), 7,35-7,44 (m, 2H), 6,53-
6,73 (m, 3H), 4,28 (s, 1H), 4,02 (q, T = 6,8 Hz, 2H), 3,38 (d, J = 6,0 Hz, 2H), 2,44-2,49
(m, 3H), 2,00-2,12 (m, 1H), 1,13 (t, T = 7,2 Hz, 3H), 1,04 (d, ] = 6,4 Hz, 3H), 0,82 (d, ]
= 6,4 Hz, 3H). MS(M:+1): 486.

Hop chit 4-7.

Axit (S)-3-(4-((1-(4-(benzo[ d]oxazol-2-yl)phenyl)-2-metylpropyl)amino)

benzamido)propanoic

N
)
w°
HN
N
~">co,H

[e]
'H NMR (400 MHz, DMSO-d6): § 8,13 (d, J = 8,8 Hz, 2H), 7,97 (t, ] = 5,6 Hz,
1H), 7,72-7,83 (m, 2H), 7,58 (d, T = 8,3 Hz, 2H), 7,50 (d, J = 8,8 Hz, 2H), 7,35-7,44 (m,
2H), 6,53-6,73 (m, 3H), 4,28 (t, T =7,6 Hz, 1H), 2,42 (¢, J = 7.2 Hz, 2H), 2,00-2,12 (m,
1H), 1,04 (d, J = 6,8 Hz, 3H), 0,82 (d, J = 6,8 Hz, 3H). MS(M+1): 458.

Hop chét 4-8.

Axit (R)-3-(4-((1-(4-(benzo[d]oxazol-2-yl)phenyl)-2-metylpropyl)amino)

benzamido)propanoic

o™

HN
N
~">Cco,H

(o)
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'H NMR (400 MHz, DMSO-d6): & 8,13 (d, J = 8,4 Hz, 2H), 7,97 (t, = 5,6 Hz,
1H), 7,71-7,84 (m, 2H), 7,59 (d, T = 8,4 Hz, 2H), 7,50 (d, J = 8,8 Hz, 2H), 7,35-7,45 (m,
2H), 6,52-6,73 (m, 3H), 4,28 (t, ] = 7,6 Hz, 1H), 3,32-3,44 (m, 2H), 2,42 (, T = 6,8 Hz,
2H), 1,99-2,13 (m, 1H), 1,04 (d, ] = 6,4 Hz, 3H), 0,82 (d, J = 6,8 Hz, 3H). MS(M+1):
458.

Hop chét 4-9.

Etyl (R)-3-(4-((1-(4-(benzo[d]oxazol-2-yl)phenyl)pentyl)amino)benzamido)

propanoat

HN
N
~">CO,Et

o

'H NMR (400 MHz, DMSO-d6): § 8,14 (d, ] = 8,4 Hz, 2H), 7,95-8,03 (m, 1H),
7,77 (s, 2H), 7,60 (d, T = 8,4 Hz, 2H), 7,50 (d, J = 8,8 Hz, 2H), 7,35-7,45 (m, 2H), 6,55
(d, =92 Hz, 3H), 4,41-4,57 (m, 1H), 4,02 (q, J = 6,8 Hz, 2H), 3,39 (d, ] = 6,0 Hz, 2H),
2,43-2,56 (m, 2H), 1,31 (s, 6H), 1,14 (t, T = 7,2 Hz, 3H), 0,78-0,93 (m, 3H).

MS(M-+1): 500.

Hop chat 4-10.

Axit (R)-3-(4-((1-(4-(benzo[d]oxazol-2-yl)phenyl)pentyl)amino)benzamido)

propanoic
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HRN
N
~"Co,H

0]

'H NMR (400 MHz, DMSO-d6): § 8,14 (d, J = 8,4 Hz, 2H), 7,97 (t, T = 5,6 Hz,
1H), 7,72-7,82 (m, 2H), 7,60 (d, T = 8,4 Hz, 2H), 7,51 (d,J = 9,2 Hz, 2H), 7,34-7,45 (m,
2H), 6,50-6,80 (m, 3H), 4,41-4,58 (m, 1H), 3,34-3,45 (m, 2H), 2,43 (t, J = 7,2 Hz, 2H),
1,20-1,93 (m, 6H), 0,81-0,91 (m, 3H). MS(M+1): 472.

Hop chat 4-11.

Etyl (R)-3-(4-(((4-(benzo[d]oxazol-2-yl)phenyl)(xyclopentyl)metyl)amino)

benzamido)propanoat

N
|
o
HN
N
~"C0,Et
0

'H NMR (400 MHz, DMSO-d6): 8,12 (d, J = 8,4 Hz, 2H), 7,93-8,02 (m, 1H),
7.71-7,83 (m, 2H), 7,63 (d, ] = 8,4 Hz, 2H), 7,48 (d, J = 8,8 Hz, 2H), 7,35-7,44 (m, 2H),
6,57 (d, 7 = 8,8 Hz, 3H), 4,23-4,37 (m, 1H), 4,02 (q, J = 6,8 Hz, 2H), 3,38 (d, ] = 6,4 Hz,
2H), 2,44-2,49 (m, 2H), 2,13-2,34 (m, 1H), 1,87-2,04 (m, 1H), 1,35-1,72 (m, 5H), 1,18-
1,33 (m, 2H), 1,10-1,16 (m, 3H). MS(M+1): 512.

Hop chat 4-12.

Axit (R)-3-(4-(((4-(benzo[d]oxazol-2-yl)phenyl)(xyclopentyl)metyl)amino)

benzamido)propanoic
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HN
N
~">CO,H

(0]
'H NMR (400 MHz, DMSO-d6): § 8,12 (d, ] = 8,4 Hz, 2H), 7,95 (t, ] = 5,6 Hz,
1H), 7,72-7,83 (m, 2H), 7,63 (d, J = 8,4 Hz, 2H), 7,49 (d, J = 8,8 Hz, 2H), 7,34-7,44 (m,
2H), 6,50-6,83 (m, 3H), 4,29 (t, ] = 8,4 Hz, 1H), 3,33-3,45 (m, 2H), 2,42 (t, T=7,2 Hz,
2H), 2,23 (m, 1H), 1,87-2,03 (m, 1H), 1,36-1,73 (m, 5H), 1,16-1,35 (m, 2H). MS(M+1):
484.

Hop chit 4-13.

Etyl (R)-3-(4-((1-(4-(benzo[d]oxazol-2-yl)phenyl)-3-metylbutyl)amino)

benzamido)propanoat

N
~"COo,Et

'H NMR (400 MHz, DMSO-d6): & 8,13 (d, J = 8,4 Hz, 2H), 7,95-8,03 (m, 1H),
7.77 (s, 2H), 7,61 (d, J = 8,4 Hz, 2H), 7,50 (d, J = 8,8 Hz, 2H), 7,35-7,44 (m, 2H), 6,57
(d, ] = 8,8 Hz, 3H), 4,49-4,64 (m, 1H), 4,02 (d, J = 7,2 Hz, 2H), 3,39 (d, ] = 6,0 Hz, 2H),
2,45-2,49 (m, 2H), 1,39-1,84 (m, 4H), 1,14 (t, J = 7,2 Hz, 3H), 0,97 (d, ] = 6,4 Hz, 3H),
0,91 (d, J = 6,4 Hz, 3H). MS(M+1): 500.

Hop chat 4-14.
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Axit (R)-3-(4-((1-(4-(benzo[d]oxazol-2-yl)phenyl)-3-metylbutyl) amino)

benzamido)propanoic

H
Nco,n

I NMR (400 MHz, DMSO-d6): 5 8,14 (d, J = 8,4 Hz, 2H), 7,97 (t, ] = 5,6 Hz,
1H), 7,72-7,83 (m, 2H), 7,61 (d, ] = 8,4 Hz, 2H), 7,51 (d, T = 8,8 Hz, 2H), 7,34-7,45 (m,
2H), 6,51-6,80 (m, 3H), 4,48-4,65 (m, 1H), 3,33-3,43 (m, 2H), 2,43 (t,J = 7,2 Hz, 2H),
1,43-1,86 (m, 4H), 0,97 (d, T = 6,4 Hz, 3H), 0,91 (d, J = 6,4 Hz, 3H). MS(M+1): 472.

Hop chét 4-15.

Etyl (S)-3-(4-((1-(4-(benzo[d] oxazol-2-yl)phenyl)pentyl)amino)benzamido)

propanoat

e
|
Wo
HNQ
H
N\/\H/OEt
(o] (0]

I{{ NMR (400 MHz, DMSO-d6): & 8,14 (d, J = 8,3 Hz, 2H), 8,01 (t, ] = 5,6 Hz,
1H), 7,74-7,80 (m, 2H), 7,60 (d, J = 8,3 Hz, 2H), 7,51 (d, T = 8,8 Hz, 2H), 7,35-7,45 (m,
2H), 6,77 (d, T = 7,8 Hz, 1H), 6,55 (d, J = 8,8 Hz, 2H), 4,45-4,56 (m, 1H), 4,03 (q, T =
6,8 Hz, 2H), 3,36-3,43 (m, 2H), 2,46-2,50 (m, 2H), 1,77-1,90 (m, 1H), 1,64-1,75 (m,
1H), 1,32 (d, ] = 6,8 Hz, 4H), 1,14 (t, I = 7,1 Hz, 3H), 0,86 (t, ] = 7,1 Hz, 3H). MS(M+1):
500. HPLC 95%.

-106-



35174

Hop chét 4-16.

Axit (S)-3-(4-((1-(4-(benzo[d]oxazol-2-yl)phenyl)pentyl)amino)benzamido)

propanoic

oas

'H NMR (400 MHz, DMSO-d6): 5 8,13 (d, J = 8,3 Hz, 2H), 7,97-8,04 (m, 1H),
7,68-7,83 (m, 2H), 7,59 (d, T = 8,3 Hz, 2H), 7,53 (d, ] = 8,8 Hz, 2H), 7,34-7,45 (m, 2H),
6,76 (d, = 7,3 Hz, 1H), 6,55 (d, T = 8,8 Hz, 2H), 4,44-4,54 (m, 1H), 3,38 (q, = 6,7 Hz,
2H), 2,44 (t, ] = 7,1 Hz, 2H), 1,77-1,89 (m, 1H), 1,64-1,75 (m, 1H), 1,22-1,46 (m, 4H),
0,84 (t, T = 6,8 Hz, 3H). MS(M+1): 472. HPLC 96%.

Hop chét 4-17.

Etyl (S)-3-(4-((1-(4-(benzo[d]oxazol-2-yl)phenyl)-3-metylbutyl)amino)

benzamido)propanoat

N
)
\E/@/‘\O
HN@W
H
N\/Awroa
0 0

'H NMR (400 MHz, DMSO-d6): 8,13 (d, ] = 8,3 Hz, 2H), 7,99 (, J = 5,6 Hz,
1H), 7,77 (t, J = 8,6 Hz, 2H), 7,61 (d, ] = 7,8 Hz, 2H), 7,50 (d, ] = 8,8 Hz, 2H), 7,36-
7.44 (m, 2H), 6,74 (d, J = 7,8 Hz, 1H), 6,57 (d, ] = 8,8 Hz, 2H), 4,52-4,64 (m, 1H), 4,02
(q,J=7,3 Hz, 2H), 3,39 (q, T = 6,5 Hz, 2H), 2,45-2,49 (m, 2H), 1,65-1,82 (m, 2H), 1,47-
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1,56 (m, 1H), 1,14 (t, T =7,1 Hz, 3H), 0,96 (d, ] = 6,4 Hz, 3H), 0,91 (d, J = 6,4 Hz, 3H).
MS(M+1): 500. HPLC 95%.

Hop chét 4-18.

Axit (S)-3-(4-((1-(4-(benzo[d]oxazol-2-yl)phenyl)-3-metylbutyl)amino)

benzamido)propanoic.

e

'H NMR (400 MHz, DMSO-d6): 5 8,14 (d, ] = 7,8 Hz, 2H), 7,98 (t, ] = 5,4 Hz,
1H), 7,71-7,82 (m, 2H), 7,61 (d, T = 8,3 Hz, 2H), 7,52 (d, J = 8,3 Hz, 2H), 7,34-7,44 (m,
2H), 6,74 (d, T = 7,8 Hz, 1H), 6,57 (d, ] = 8,8 Hz, 2H), 4,51-4,62 (m, 1H), 3,36-3,42 (m,
2H), 2,43 (t, = 7,1 Hz, 2H), 1,65-1,83 (m, 2H), 1,45-1,57 (m, 1H), 0,96 (d,J = 5,9 Hz,
3H), 0,91 (d, ] = 5,9 Hz, 3H). MS(M+1): 472. HPLC 96%.

Hop chit 4-19.

Etyl 3-(4-(((1S)-1-(4-(benzo[d] oxa_zol—2-yl)phenyl)—2-metylbutyl)amino)

benzamido)propanoat
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'H NMR (400 MHz, DMSO-d6): 5 8,13 (dd, J = 8.6, 1,7 Hz, 2H), 7,97-8,05 (m,
1H), 7,72-7,81 (m, 2H), 7,58 (dd, ] = 8,3, 5,4 Hz, 2H), 7,50 (dd, J = 9,0, 3,2 Hz, 2H),
7,35-7,44 (m, 2H), 6,49-6,73 (m, 3H), 4,26-4,50 (m, 1H), 4,02 (q, J = 7,3 Hz, 2H), 3,39
(¢, J = 6,8 Hz, 2H), 2,42-2,50 (m, 2H), 1,77-1,91 (m, 1H), 1,58-1,71 (m, 1H), 1,22-1,44
(m, 1H), 1,13 (t, ] = 7,1 Hz, 3H), 0,70-0,99 (m, 6H). MS(M+1): 500. HPLC 94%.

Hop chét 4-20.

Axit 3-(4-(((1S)-1-(4-(benzo[d]oxazol-2-yl)phenyl)-2-metylbutyl)amino)

benzamido)propanoic

Y

(o)

HN
H
[ j\ N OH
\/\Ir
o O

'H NMR (DMSO-d6): § 8,13 (dd, J = 8,3, 2,0 Hz, 2H), 7,93-8,01 (m, 1H), 7,73-
7,83 (m, 2H), 7,58 (dd, ] = 8,3, 5,4 Hz, 2H), 7,46-7,52 (m, 2H), 7,31-7,45 (m, 2H), 6,53-
6,70 (m, 3H), 4,30-4,47 (m, 1H), 2,42 (t, J = 7,1 Hz, 2H), 1,80-1,89 (m, 1H), 1,66 (br.
5., 1H), 1,24-1,45 (m, 1H), 0,71-0,99 (m, 6H). MS(M+1): 472. HPLC 94%

Hop chat 4-21.

Etyl 3-(4-(((1R)-1-(4-(benzo[d]oxazol-2-yl)phenyl)-2-metylbutyl)amino)

benzamido)propanoat
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O
|
L@°
H
NWOEt
(0] (0]

'H NMR (400 MHz, DMSO-d6): § 8,13 (dd, J = 8,3, 2,0 Hz, 2H), 7,97-8,03 (m,
1H), 7,74-7,80 (m, 2H), 7,58 (dd, ] = 8,3, 5,4 Hz, 2H), 7,50 (dd, J = 8,8, 3,4 Hz, 2H),
7.35-7,44 (m, 2H), 6,54-6,73 (m, 3H), 4,30-4,46 (m, 1H), 4,02 (q, ] = 7,3 Hz, 2H), 3,39
(q, T = 6,8 Hz, 2H), 2,44-2,49 (m, 2H), 1,79-1,90 (m, 1H), 1,59-1,72 (m, 1H), 1,24-1,45
(m, 1H), 1,14 (t, T = 7,1 Hz, 3H), 0,73-0,98 (m, 6H). MS(M+1): 500. HPLC 95%.

Hop chat 4-22.

Axit 3-(4-(((1R)-1-(4-(benzo[d]oxazol-2-yl)phenyl)-2-metylbutyl)amino)

benzamido)propanoic

B

I'H NMR (400 MHz, DMSO-d6): 5 8,13 (dd, J = 8,3, 2,0 Hz, 2H), 7,93-8,01 (m,
1H), 7,72-7,82 (m, 2H), 7,58 (dd, T = 8,3, 5,4 Hz, 2H), 7,46-7,52 (m, 2H), 7,33-7,46 (m,
2H), 6,50-6,72 (m, 3H), 4,28-4,47 (m, 1H), 2,42 (t, I = 7,1 Hz, 2H), 1,79-1,89 (m, 1H),
1,58-1,72 (m, 1H), 1,22-1,46 (m, 1H), 0,71-0,99 (m, 6H). MS(M+1): 472. HPLC 99%.

Hop chét 4-23.

-110-



35174

Etyl (S)-3-(4-(((4-(benzo[d]oxazol-2-yl)phenyl)(xyclopentyl)metyl)amino)
benzamido)propanoat

B

(o)

HN@Y

H

N\/\H/OEt
0 o

'H NMR (400 MHz, DMSO-d6): & 8,12 (d, J = 8,3 Hz, 2H), 7,98 (t, ] = 5,6 Hz,
1H), 7,73-7,80 (m, 2H), 7,62 (d, T = 8,3 Hz, 2H), 7,49 (d, J = 8,8 Hz, 2H), 7,36-7,43 (m,
2H), 6,79 (d, J = 7,8 Hz, 1H), 6,57 (d, J = 8,8 Hz, 2H), 4,28 (t, J = 8,6 Hz, 1H), 4,02 (q,
T =6,8 Hz, 2H), 3,35-3,42 (m, 2H), 2,45-2,49 (m, 2H), 2,16-2,28 (m, 1H), 1,91-1,99 (m,
1H), 1,37-1,68 (m, SH), 1,19-1,32 (m, 2H), 1,11-1,16 (t, ] = 7,3 Hz, 3H). MS(M+1): 512.
HPLC 96%.

Hop chat 4-24.

Axit (S)-3-(4-(((4-(benzol[d] oxazol-2-yl)phenyl)(xyclopentyl)metyl)amino)

benzamido)propanoic

Y

o)

HN
: H
N OH
\/\[(
0] 0]

IH NMR (400 MHz, DMSO-d6): & 8,12 (d, J = 8,3 Hz, 2H), 7,97 (t, ] = 5,4 Hz,
1H), 7,71-7,81 (m, 2H), 7,62 (d, ] = 8,3 Hz, 2H), 7,50 (d, J = 8,8 Hz, 2H), 7,35-7,45 (m,
2H), 6,78 (d, J = 8,3 Hz, 1H), 6,57 (d, J = 8,8 Hz, 2H), 4,28 (t, J = 8,6 Hz, 1H), 3,33-
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3,40 (m, 2H), 2,42 (t, J = 7,3 Hz, 2H), 2,16-2,28 (m, 1H), 1,90-2,00 (m, 1H), 1,36-1,68
(m, 5H), 1,16-1,33 (m, 2H). MS(M+1): 484. HPLC 99%.

Hop chit 4-25.

Etyl (S)-3-(4-((1-(4-(benzo[d]thiazol-2-yl)phenyl)-2-metylpropyl)amino)

benzamido) propanoat

4

N

HN
N
~">C0,Et

(0]

I'H NMR (400 MHz, DMSO-d6): & 8,12 (d, J = 7,8 Hz, 1H), 7,95-8,06 (m, 4H),
7,47-7,56 (m, 5H), 7,41-7,47 (m, 1H), 6,68 (d, ] = 7,8 Hz, 1H), 6,58 (d, J = 8,8 Hz, 2H),
425 (t,J = 7,6 Hz, 1H), 4,02 (q, T = 7,3 Hz, 2H), 3,36-3,43 (m, 2H), 2,45-2,50 (m, 2H),
1,99-2,10 (m, 1H), 1,14 (t, = 7,1 Hz, 3H), 1,04 (d, ] = 6,8 Hz, 3H), 0,83 (d, J= 6,8 Hz,
3H). MS(M+1): 502. HPLC 98%.

Hop chét 4-26.

Axit (S)-3-(4-((1-(4-(benzo[d]thiazol-2-yl)phenyl)-2-metylpropyl)amino)

benzamido)propanoic
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'H NMR (400 MHz, DMSO-d6): & 12,1 (br. s., 1H), 8,12 (d, J = 7,3 Hz, 1H),
7,93-8,07 (m, 4H), 7,39-7,60 (m, 6H), 6,67 (d, ] = 7,8 Hz, 1H), 6,58 (d, J = 8,3 Hz, 2H),
4,26 (t,J = 7,6 Hz, 1H), 3,28-3,37 (m, 2H), 2,42 (t, J = 7,1 Hz, 2H), 2,00-2,11 (m, 1H),
1,04 (d,J = 6,4 Hz, 3H), 0,83 (d, J = 6,4 Hz, 3H). MS(M+1): 474. HPLC 99%.

Hop chét 4-27.

Etyl (S)-3-(6-((1-(4-(benzo[d]thiazol-2-yl)phenyl)-2-metylpropyl)amino)

nicotinamido)propanoat

4

N

HN
X
| N
N A ~"Co,Et

(0]

'H NMR (400 MHz, DMSO-d6): & 8,39 (d, J = 2,4 Hz, 1H), 8,08-8,18 (m, 2H),
7.99-8,06 (m, 3H), 7,74 (dd, ] = 8,8, 2,4 Hz, 1H), 7,49-7,60 (m, 4H), 7,40-7,47 (m, 1H),
6,59 (d, J = 8,8 Hz, 1H), 4,79-4,90 (m, 1H), 4,00-4,05 (m, 2H), 3,37-3,44 (m, 2H), 3,21-
3,28 (m, 1H), 2,42 (t, J = 6,8 Hz, 1H), 2,10 (d, J = 7,3 Hz, 1H), 1,12-1,16 (m, 3H), 1,00
(d,J = 6,4 Hz, 3H), 0,82 (d, T = 6,8 Hz, 3H). MS(M+1): 503. HPLC 98%.

Hop chit 4-28.

Axit (S)-3-(6-((1-(4-(benzo[ d]thiazol-2-y1)phenyl)-2-metylpropyl)amino)

nicotinamido)propanoic
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N
HN
P H
N~ ~"Co,H
o)

'H NMR (400 MHz, DMSO-d6): 8§ 12,09 (br. s., 1H), 8,39 (d, J = 2,0 Hz, 1H),
8,09-8,16 (m, 2H), 7,98-8,07 (m, 3H), 7,75 (dd, T = 8,8, 2,4 Hz, 1H), 7,50-7,59 (m, 4H),
7,40-7,48 (m, 1H), 6,59 (d, J = 8,8 Hz, 1H), 4,85 (br. s., 1H), 3,34-3,42 (m, 2H), 2,44 (t,
T =171 Hz, 2H), 2,03-2,17 (m, 1H), 1,00 (d, ] = 6,4 Hz, 3H), 0,82 (d, J = 6,8 Hz, 3H).
MS(M+1): 475. HPLC 99%.

Hop chét 4-29.

Etyl (S)-3-(6-((1-(4-(benzo[d]oxazol-2-yl)phenyl)-2-metylpropyl)amino)

nicotinamido)propanoat

74

N

HN_ N

B
\\/\)\H/N\/\COZEt

(o)

I'H NMR (400 MHz, DMSO-d6): 8 8,39 (s, 1H), 8,07-8,20 (m, 3H), 7,72-7,82 (m,
3H), 7,58 (d, J = 8,3 Hz, 3H), 7,33-7,45 (m, 2H), 6,60 (d, J = 8,8 Hz, 1H), 3,99-4,07 (m,
2H), 3,41 (q, J = 6,7 Hz, 2H), 2,04-2,15 (m, 1H), 1,14 (t, J = 7,1 Hz, 3H), 1,00 (d, J =
6,4 Hz, 3H), 0,82 (d, J = 6,4 Hz, 3H). MS(M-+1): 487. HPLC 98%.

Hop chét 4-30.
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Axit (S)-3-(6-((1-(4-(benzo[d]oxazol-2-yl)phenyl)-2-metylpropyl)amino)

nicotinamido)propanoic

74

N

HN_ N

B
U\”/N\/\COZH

o)

'H NMR (400 MHz, DMSO-d6): 8,39 (d, J = 2,4 Hz, 1H), 8,13 (d, T =8,3 Hz,
3H), 7,69-7,83 (m, 3H), 7,51-7,62 (m, 3H), 7,34-7,44 (m, 2H), 6,59 (d, ] = 8,8 Hz, 1H),
3,37 (q, J = 6,4 Hz, 2H), 2,43 (t, ] = 7,1 Hz, 2H), 2,05-2,16 (m, 1H), 1,00 (d, J=6,4 Hz,
3H), 0,82 (d, J = 6,8 Hz, 3H). MS(M+1): 459. HPLC 97%.

Hop chét 5-1.

Etyl (S)-3-(4-((3-metyl-1-(4-(3-phenyl-1 ,2,4-oxadiazol-5-yl)phenyl)butyl)

amino)benzamido)propanoat

IH{ NMR (400 MHz, DMSO-d6): & 8,04 - 8,16 (m, 4H), 8,00 (t, ] = 5,4 Hz, 1H),
7,66 (d, J = 7,8 Hz, 2H), 7,55-7,62 (m, 3H), 7,46-7,54 (m, 2H), 6,77 (d, ] = 7,8 Hz, 1H),
6.57 (d, J = 8,8 Hz, 2H), 4,55-4,62 (m, 1H), 4,02 (q, J = 7.3 Hz, 2H), 3,36-3,43 (m, 2H),
2.46-2,50 (m, 2H), 1,66-1,82 (m, 2H), 1,46-1,55 (m, 1H), 1,14 (t, 1= 7,1 Hz, 3H), 0,96
(d, J = 6,4 Hz, 3H), 0,91 (d, J = 5,9 Hz, 3H). MS(M+1): 527. HPLC 98%.

Hop chét 5-2.
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Axit (S)-3-(4-((3-metyl-1-(4-(3-phenyl-1,2,4-oxadiazol-5-yl)phenyl)butyl)

amino)benzamido)propanoic

N\/\COZH
o
'H NMR (400 MHz, DMSO-d6): 8 8,12 (d, J = 7,8 Hz, 2H), 8,08 (dd,J=17,6,2,2
Hz, 2H), 7,98 (t, ] = 5,4 Hz, 1H), 7,66 (d, ] = 8,3 Hz, 2H), 7,56-7,62 (m, 3H), 7,51 (d, J
= 8.8 Hz, 2H), 6,76 (d, = 7,8 Hz, 1H), 6,56 (d, ] = 8,8 Hz, 2H), 4,55-4,63 (m, 1H), 3,35-
3,40 (m, 2H), 2,43 (t, ] = 7,1 Hz, 2H), 1,65-1,83 (m, 2H), 1,45-1,57 (m, 1H), 0,97 (d,J
= 6,4 Hz, 3H), 0,91 (d, ] = 6,4 Hz, 3H). MS(M+1): 499. HPLC 95%.

Hop chat 5-3.

Etyl (S)-3-(4-((2-metyl-1-(4-(3-phenyl-1,2,4-oxadiazol-5 -yl)phenyl)propyl)

amino)benzamido)propanoat

N\/\cozEt
o)
'H{ NMR (400 MHz, DMSO-d6): & 8,12 (d, J = 8,3 Hz, 2H), 8,05-8,09 (m, 2H),
8,00 (s, 1H), 7,55-7,65 (m, SH), 7,50 (d, J = 8,8 Hz, 2H), 6,71 (d, ] = 7,8 Hz, 1H), 6,58
(d, T = 8,8 Hz, 2H), 4,30 (s, 1H), 4,02 (g, J = 7,2 Hz, 2H), 3,39 (q, ] = 6,5 Hz, 2H), 2,46-
2,50 (m, 2H), 2,05 (d, T = 6,8 Hz, 1H), 1,13 (t, J = 7,1 Hz, 3H), 1,04 (d, J = 6,4 Hz, 3H),
0,82 (d, J = 6,8 Hz, 3H). MS(M+1): 513. HPLC 99%.
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Hop chét 5-4.

Axit (S)-3-(4-((2-metyl-1-(4-(3-phenyl-1,2,4-oxadiazol-5-yl)phenyl)propyl)

amino)benzamido)propanoic
-N
NV,
N

N\/\c02|-|
0
'H NMR (400 MHz, DMSO-d6): 5 8,13 (d, J = 7.8 Hz, 2H), 8,06-8,10 (m, 2H),
7,98 (t, J = 5,4 Hz, 1H), 7,57-7,66 (m, 5H), 7,50 (d, J = 8,8 Hz, 2H), 6,70 (d, ] = 7,8 Hz,
1H), 6,57 (d, T = 8,8 Hz, 2H), 4,31 (t, ] = 7,6 Hz, 1H), 3,35-3,40 (m, 2H), 2,42 (1, 1= 7.3
Hz, 2H), 2,00-2,11 (m, 1H), 1,04 (d, ] = 6,4 Hz, 3H), 0,82 (d, J = 6,8 Hz, 3H). MS(M+1):
485. HPLC 99%.

Hop chét 5-5.

Etyl 3-(4-(((18)-2-metyl-1-(4-(3-phenyl-1,2,4-oxadiazol-5-yl)phenyl)butyl)

amino) benzamido)propanoat

>Y©*

N\/\COZEt
0
IH NMR (400 MHz, DMSO-d6): & 7,96-8,15 (m, 5H), 7,46-7,68 (m, 7H), 6,71
(d, T =83 Hz, 1H), 6,54-6,76 (m, 2H), 4,30-4,50 (m, 1H), 4,02 (q, ] =7.3 Hz, 2H), 3,36-
3,44 (m, 2H), 2,41 -2,50 (m, 2H), 1,77-1,90 (m, 1H), 1,55-1,73 (m, 1H), 1,22-1,48 (m,
1H), 1,09-1,17 (m, 3H), 0,70-0,98 (m, 6H). MS(M+1): 527. HPLC 95%.
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Hop chit 5-6.

Axit 3-(4-(((1S)-2-metyl-1-(4-(3-phenyl-1,2,4-oxadiazol-5-yl)phenyl)butyl)

amino) benzamido)propanoic
-N
L0
N
HN
N
~">Co,H

(o)

'H NMR (400 MHz, DMSO-d6): & 7,96-8,17 (m, 5H), 7,41-7,68 (m, 7H), 6,49-
6,74 (m, 3H), 4,29-4,50 (m, 1H), 3,33 (¢, J = 7,3 Hz, 2H), 2,27-2,35 (m, 2H), 1,60-1,90
(m, 1H), 1,06-1,44 (m, 2H), 0,72-0,98 (m, 6H). MS(M+1): 499. HPLC 97%.

Hop chét 5-7.

Etyl (S)-3-(4-((1-(4-(3-phenyl-1,2,4-oxadiazol-5 -yl)phenyl)pentyl)amino)

benzamido) propanoat

N\/\COZEt

(0]

'H NMR (400 MHz, DMSO-d6):  7,97-8,18 (m, 5H), 7,45-7,69 (m, 7H), 6,79
(d,7 =173 Hz, 1H), 6,55 (d, ] = 8,3 Hz, 2H), 4,52 (q, T = 7,2 Hz, 1H), 4,02 (q, ] = 7.3
Hz, 2H), 3,38-3,43 (m, 2H), 2,46-2,50 (m, 2H), 1,65-1,90 (m, 2H), 1,23-1,47 (m, 4H),
1,14 (t, ] = 7,1 Hz, 3H), 0,85 (t, J = 6,8 Hz, 3H). MS(M+1): 527. HPLC 96%.

Hop chét 5-8.
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Axit (S)-3-(4-((1-(4-(3-phenyl-1,2,4-oxadiazol-5-yl)phenyl)pentyl)amino)

benzamido)propanoic

-N
0~ \
N
/\/\‘/©/‘\N

N\/\COZH
o)

'H NMR (400 MHz, DMSO-d6): § 7,94-8,18 (m, 5H), 7,43-7,69 (m, 7H), 6,77
(d, T =73 Hz, 1H), 6,45-6,59 (m, 2H), 4,53 (d, T = 6,8 Hz, 1H), 3,29-3,39 (m, 2H), 2,32

(t, J = 7,1 Hz, 2H), 1,63-1,90 (m, 2H), 1,20-1,48 (m, 4H), 0,86 (t, J = 7,1 Hz, 3H).
MS(M+1): 499. HPLC 97%.

Vi du 5: Téng hop cac hop chét dugc thé hién trong cac Bang 6 va 7 dudi day

So db dusi day duge theo doi dé tdng hop cac hop chat 6-1, 6-2, va tir 7-1 dén 7-

Sodd VvV
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o] o OH
N Pd(OAc),, Cu(OAc /L
Hk@x + @: > (O TRk MgCI .
Br o PPh;, K,CO;, Tol _N _
THF 0
4- bromobenzaldehyt benzo [d] oxazol 85% 0\@ \Q

/©/COzEt cozH
o

ADDP _LioH
PBuj Dioxan
THF /

Hbn hop phan tmg cua céc benzoazol (16,5 mmol), 4-bromobenzaldehyt (13,7
mmol), Pd(OAc): (1,37 mmol), Cu(OAc) (2,75 mmol), va K»COs (27,5 mmol) trong
toluen (50 ml) dugc hoi luu qua dém. Sau do, hdn hop duge loc va dich loc duge lam
bay hoi dudi ap sudt giam. Phan cin dugc tinh ché bing sic ky cot dé tao ra 4-

(benzo[d]oxazol-2-yl)benzaldehyt (2,50 g, 85%).

Dung dich ctia 4-(benzo[d]oxazol-2-yl)benzaldehyt (2,50 g, 14 mmol) trong
tetrahydrofuran (50 ml) dugc lam lanh xubng -78°C. Dung dich nay dugc b sung tirng
giot isopropylmagie clorua (2M trong THF, 10 ml) va dimetyl zinc (4,2 mmol) trong
thoi gian 30 phut. Phan Gng dugc khudy & -78°C trong 2 giod. Sau d6 dimg phan tng
bang cach thém dung dich nudc amoni clorua bao hoa. Hén hop nay dugc chiét bang
etyl axetat. Lop hitu co duge 1am kho qua magie sulfat, dugc loc va dugce ¢d ddc. Tinh
ché bang séc ky silica gel tao ra 1-(4-(benzo[d]oxazol-2-yl)phenyl)-2-metylpropan-1-ol
(2,58 g, 69%).
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Binh day tron dugc bd sung véi etyl 4-hydroxybenzoat (1,66 g, 10 mmol), 1-(4-
(benzo[d]oxazol-2-yl)phenyl)-2-metylpropan-1-ol (2,40 g, 9 mmol), trin-butylphosphin
(2,02 g, 10 mmol) va THF (10 ml). ADDP (2,52 g, 10 mmol) dugc bd sung timg giot
vao hdn hop phan mg trong khoang thoi gian 3 phut & nhiét do trong phong. Noi chung,
hdn hop phan tmg dugc khudy trong 3 gio. Hon hop phéan tmg dugc 1am kho trong chan
khéng sau d6 duoc tinh ché bang sic ky cot nhanh (silica gel, 15% EtOAc trong hexan)
dé tao ra etyl 4-(1-(4-(benzo[d]oxazol-2-yl)phenyl)-2-metyl propoxy)benzoat (2,24 g,
60%).

Dung dich cuaetyl 4-(1-(4-(benzo[d]oxazol-2-yl)phenyl)-2-metylpropoxy)
benzoat (2,10 g, 5 mmol) trong dioxan (10 ml) dugc bd sung 2,5M dung dich LiOH (10
ml). Hon hop dugc 1am 4m dén 80°C, duoc khudy trong 5 gio, va lam ngudi xubng nhiét
{6 trong phong. Sau khi bd sung 1M dung dich HCL, hén hop dugc chiét bang etyl
axetat hai lan. L6p hitu co két hop dugc 1am khé qua MgSOa, duge loc, va duge ¢d dac

sau d6 thu duoc axit dudi dang tinh thé mau trang (1,78 g, 92%).

Axit 4-(1-(4-(benzo[d]oxazol-2-yl)phenyl)-2-metylpropoxy)benzoic (1,78 g, 4,6
mmol) dugc hoa tan trong THF (50 ml), va HOBt (1,40 g, 9,2 mmol), EDCI (1,76 g, 9,2
mmol), etyl 3-aminopropanoat hydroclorua (1,41 g, 9,2 mmol) va DIPEA (1,92 g, 9,2
mmol) dugc bd sung. Hon hgp phan tng dugc khudy & nhiét do trong phong qua dém.
Hon hop duge chiét béng etyl axetat, nudc mudi va duge lam khd, dugc loc, va dugc
1am bay hoi trong chan khong. Phén cin duoc tinh ché bing sdc ky cot trén silica gel véi
15% EtOAc trong hexan dé thu dugc the etyl 3-(4-(1-(4-(benzo [d]oxazol-2-yl)phenyl)-
2-metylpropoxy)benzamido) propanoat (1,43 g, 64%)

Etyl  3-(4-(1-(4-(benzo [d]oxazol-2-yl)phenyl)-2-metylpropoxy)benzamido)
propanoat (1,43 g, 2,94 mmol) duoc hoa tan trong THF (20 ml) sau d6 bd sung LiOH
0,24 g trong 10 ml H>O. Hon hop phéan g duge khudy & nhiét do trong phong qua dém.
Phan g dugc theo doi bang TLC. Hoan thanh phan tng, dung mdi dugc loai bo bang
phuong phéap bay hoi quay. Sau khi b6 sung 2M dung dich HC, hdn hop duge chiét bang

etyl axetat hai lan. Lép hitu co két hop duoc lam khd, dugc loc, va duge lam bay hoi
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trong chan khong dé thu duoc axit 3-(4-(1-(4-(benzo[d]oxazol-2-yl)phenyl)-2-
metylpropoxy)benzamido)propanoic (1,21 g, 90%).

Hop chat 6-1.

Etyl 3-(4-(1-(4-(benzo[d]thiazol-2-yl)phenyl)-2-metylpropoxy)benzamido)

5

S

(0]
| | H
N OEt
\/\ﬂ/
(0] (0]

'H NMR (400 MHz, DMSO-d6): 8,29 (t, J = 5,6 Hz, 1H), 8,13 (d, ] = 7,3 Hz,
1H), 8,02-8,09 (m, 3H), 7,65-7,71 (m, 2H), 7,51-7,57 (m, 3H), 7,42 -7,48 (m, 1H), 6,93-
6,99 (m, 2H), 5,26 (d, = 6,4 Hz, 1H), 4,03 (q, J = 7,2 Hz, 2H), 3,38-3,46 (m, 2H), 2,50-
2,54 (m, 2H), 2,16 (dq, J = 13,4, 6,6 Hz, 1H), 1,13 (t, J = 7,1 Hz, 3H), 1,03 (d, T = 6,4
Hz, 3H), 0,89 (d, ] = 6,8 Hz, 3H). MS(M-+1): 503. HPLC 98%.

propanoat

Hop chét 6-2.

Axit 3-(4-(1-(4-(Benzo[d]thiazol-2-yl)phenyl)-2-metylpropoxy)benzamido)

propanoic
N
=)
S
(o]
H
©W”W°“
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'H NMR (400 MHz, DMSO-d6): § 8,27 (t, ] = 5,6 Hz, 1H), 8,12 (d, J = 7,8 Hz,
1H), 8,01-8,08 (m, 3H), 7,70 (d, T = 8,8 Hz, 2H), 7,50-7,57 (m, 3H), 7,42-7,47 (m, 1H),
6,93-6,99 (m, 2H), 5,26 (d, ] = 6,4 Hz, 1H), 3,39 - 3,43 (m, 2H), 2,45 (t, = 7.1 Hz, 2H),
2,10-2,20 (m, 1H), 1,03 (d, ] = 6,8 Hz, 3H), 0,89 (d, J = 6,8 Hz, 3H). MS(M+1): 475.
HPLC 98%.

So @b VI

CO,Me

g w
N ADDP )
T OO = N
cO,Me s PBu; THF \©\r
|

Dioxan

COM o o COH
\©\(/N HCl e o on \©\(/N
s Uy 2
Binh duoc b sung 4-(benzo[d]thiazol-2-yl)phenol (2,27 g, 10 mmol), metyl 4-
(1-hydroxy-2-metylpropyl)benzoat (2,08 g, 10 mmol), tri-nbutylphosphin (2,02 g, 10
mmol) va THF (10 ml). ADDP (2,52 g, 10 mmol) dugc b sung timg giot vao hdn hop
phan tng trong khoang thoi gian 3 phut & nhiét d¢ trong phong. No6i chung, hdn hop
phan ng dugc khudy trong 3 gio. Hon hop phan tmg dugc lam kho trong chén khong
sau d6 duge tinh ché bang sic ky cot nhanh véi 15% EtOAc trong hexan dé tao ra metyl
4-(1-(4-(benzo[d]thiazol-2-yl)phenoxy)-2-metylpropyl)benzoat (2,34 g, 56%).

Dung dich ctia metyl 4-(1-(4-(benzo[d]thiazol-2-yl)phenoxy)-2-metylpropyl)
benzoat (2,34 g, 5,6 mmol) trong dioxan (10 ml) dugc bd sung 2,5M dung dich LiOH
(10 ml). Hon hgp dugc 1am 4m dén 80°C, dugc khudy trong 5 gid, va 1am ngudi xubng

nhiét do trong phong. Sau khi b6 sung 1M dung dich HCI, hdn hop duoc chiét bang etyl

-123-



35174

axetat hai 1an. Lép hitu co Kkét hop dugc lam kho qua MgSO4, dugce loc, va dugce cd dic

sau d6 thu dugc axit dudi dang tinh thé mau tring (2,03 g, 90%).

Axit 4-(1-(4-(Benzo[d]thiazol-2-yl)phenoxy)-2-metylpropyl)benzoic (2,03 g,
5,04 mmol) dugc hoa tan trong THF (50 ml), va HOBt (1,40 g, 9,2 mmol), EDCI (1,76
g, 9,2 mmol), etyl 3-aminopropanoat hydroclorua (1,41 g, 9,2 mmol) va DIPEA (1,92 g,
9,2 mmol) dugc bd sung. Hon hop phan Gng dugc khudy & nhiét d6 trong phong qua
dém. Hon hop duoc chiét béng etyl axetat, nudc mudi va dugce 1am kho, duoc loc, va
dugc lam bay hoi trong chén khong. Phan cin dugc tinh ché bang sic ky cot trén silica
gel véi 15% EtOAc trong hexan dé thu duoc etyl 3-(4-(1-(4-(benzo[d]thiazol-2-
yl)phenoxy)-2-metylpropyl)benzamido)propanoat (1,72 g, 68%).

Etyl este (1,72 g, 3,42 mmol) dugc hoa tan trong THF (20 ml) sau dé bd sung
LiOH 0,24 g trong10 ml H,O. Hdn hgp phén tng dugc khudy & nhiét do trong phong
qua dém. Phan ing dugc theo doi bang TLC. Hoan thanh phan tng, dung moi dugc loai
b6 bang phuong phap bay hoi quay. Sau khi bd sung 2M dung dich HCI, hén hop dugc
chiét br?lng etyl axetat hai lan. L6p hitu co két hop dugc lam kho, dugc loc, va duoc lam
bay hoi trong chan khong dé thu duge axit 3-(4-(1-(4-(benzo[d]thiazol-2-yl)phenoxy)-
2-metylpropyl)benzamido)propanoic (1,40 g, 87%).

Hop chét 7-1.

Etyl 3-(4-(1-(4-(benzo[d]oxazol-2-yl)phenoxy)-2-metylpropyl)benzamido)propanoat

DY

(o)

O

H
N OEt
Y
o} 0]

'H NMR (400 MHz, DMSO-d6): & 8,49 (s, 1H), 7,98-8,08 (m, 2H), 7,79 (d, J =
8,3 Hz, 2H), 7,68-7,75 (m, 2H), 7,47 (d, ] = 8,3 Hz, 2H), 7,33-7,39 (m, 2H), 7,06-7,11
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(m, 2H), 5,27 (d, T = 6,4 Hz, 1H), 4,04 (q, ] = 7,2 Hz, 2H), 3,46 (d, ] = 5,9 Hz, 2H), 2,54
(t, J = 6,8 Hz, 2H), 2,10-2,20 (m, 1H), 1,15 (t, J = 7,1 Hz, 3H), 1,02 (d, T = 6,8 Hz, 3H),
0,87 (d, T = 6,8 Hz, 3H). MS(M+1): 487. HPLC 96%.

Hop chat 7-2.
Axit 3-(4-(1-(4-(Benzo[d]oxazol-2-y])phenoxy)-2-metylpropyl)benzamido)propanoic

Y

@)
o)

H
N OH
\/\[r
o) (o]

'H NMR (400 MHz, DMSO-d6): & 8,48 (1, J = 5,4 Hz, 1H), 7,98-8,08 (m, 2H),
7,80 (d,J = 7,8 Hz, 2H), 7,67-7,75 (m, 2H), 7,47 (d, J = 8,3 Hz, 2H), 7,30-7,41 (m, 2H),
7,04-7,13 (m, 2H), 5,27 (d, ] = 6,4 Hz, 1H), 3,41-3,48 (m, 2H), 2,45-2,49 (m, 2H), 2,07-
2,22 (m, 1H), 1,02 (d, ] = 6,8 Hz, 3H), 0,87 (d, J = 6,8 Hz, 3H). MS(M+1): 459. HPLC
94%.

Hop chét 7-3.

Etyl 3-(4-(1-(4-(benzo[d]thiazol-2-yl)phenoxy)-2-metylpropyl)benzamido)propanoat
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'H NMR (400 MHz, DMSO-d6): & 8,49 (t, J = 5,4 Hz, 1H), 8,07 (d, J = 7,8 Hz,
1H), 7,97 (d, J = 8,3 Hz, 1H), 7,92 (d, = 8,8 Hz, 2H), 7,79 (d, J = 8,3 Hz, 2H), 7,35-
7,56 (m, 4H), 7,04 (d, T = 8,8 Hz, 2H), 5,24 (d, J = 6,4 Hz, 1H), 4,04 (q, J=7,3 Hz, 2H),
3.41-3,52 (m, 2H), 2,54 (t, ] = 7,1 Hz, 2H), 2,14 (d, ] = 6,8 Hz, 1H), 1,15 (t, T="7,1 Hz,
3H), 1,02 (d, J = 6,8 Hz, 3H), 0,87 (d, J = 6,8 Hz, 3H). MS(M+1): 503. HPLC 99%.

Hop chét 7-4.

Axit 3-(4-(1-(4-(Benzo[d]thiazol-2-yl)phenoxy)-2-metylpropyl)benzamido)propanoic

DY

S
O

H

N OH

\/\[r
(0] o

'H NMR (400 MHz, DMSO-d6): § 12,19 (br. s., 1H), 8,49 (t, J = 5,4 Hz, 1H),
8,06 (d, J =7,3 Hz, 1H), 7,98 (d, J =7.,8 Hz, 1H), 7,89-7,95 (m, 2H), 7,82 (d, ] = 8,3 Hz,
2H), 7,44-7,52 (m, 3H), 7,37-7,43 (m, 1H), 7,02-7,07 (m, 2H), 5,23 (d, ] = 6,4 Hz, 1H),
3,41-3,50 (m, 2H), 2,48-2,54 (m, 2H), 2,09-2,19 (m, 1H), 1,02 (d, J = 6,4 Hz, 3H), 0,84-
0,89 (m, 3H). MS(M+1): 475. HPLC 97%.

Trong cic Vi du 1-5, cac quy trinh chi tiét dé tong hop mot s6 hop chit khong
duoc lap lai néu cac quy trinh dé tong hop d6 gibng véi cac quy trinh cua cac hop chét

trén day.

Vi du 6: Banh gia céc hop chét c6 cong thic (I) trong céc thit nghiém in vitro
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Céc hop chét duoc didu ché trong cac Vi du 1-5 duoc kiém tra trong hai thir
nghiém in vitro dugc mo ta dudi day. Cac ké qua dugc thé hién trong cac Bang 1-7 duéi
day.

Thir nghiém trc ché glucagon cAMP

Phan tt truyén tin thir hai xudi dong cAMP cam tng bang glucagon dugc phat
hién bing kit Cisbio cAMP Dynamic 2. M&i hop chét thir nghiém dugc diéu ché dudi
dang dung dich dimetyl sulfoxit (DMSO) & ndéng do 10 mM. Pé danh gia hidu luc cia
céac hop chét trong viéc e ché san sinh cAMP, céc té bao CHO-K1 hoic cac té bao gan
so cip & ngudi biéu hién quéa mirc thu thé glucagon (GCGR) dugc xtr ly bang cac hop
chét v6i viée pha lodng thanh day. Céc té bao duge tai huyén phii trong dung dich nuge
mudi dugc cin bang Hank (HBSS-Hank's Balanced Salt solution) chtra 0,1% (trong
lwgng/thé tich) albumin huyét thanh bo va 800 nM 3-isobutyl-1-metylxantin (IBMX) va
duge gieo mam vao dia tréng duc 384 giéng thé tich nho. Céc hop chat dugc pha loing
sau d6 duogc bd sung vao dia dé i so bd 30 phat, & do ndng do cudi cia DMSO 1a 1%.
Céc té bao dugc kich thich bing glucagon & ndng d6 bang véi EC50 (d4u hiéu cua ndng
d6 cua thudc tao ra dap ung nira cyc dai (half-maximal response)) trong 30 phut ¢ nhiét
dd trong phong. Sau khi G, dém ly giai chira khang thé cAMP va trinh ty nhan huynh
quang dugc bd sung vao mdi giéng dé u thém 60 phut. Cac két qua duogc ghi lai bang
thiét bi phan tir hé bién hoa SpectraMax (Molecular Devices SpectraMax Paradigm) véi
cac hop dau tir phat hién HTRF (HTRF Detection Cartridges) va gia tri ICso ctia mdi hop
chét trong viéc ttc ché san sinh cAMP dugc tinh to4n bang hdi quy phi tuyén dua trén

luong cAMP san sinh.
Thi nghiém lién két I'*-Glucagon

Ai luc lién két cia mdi hop chét dugc danh gia bing thir nghiém canh tranh véi
'%_glucagon. Céac phan doan mang GCGR thu dugc tir cac té bao CHO-K1 biéu hién
qua mic GCGR duéi dang nguyeén li€u co ndng d6 1 mg/ml. Pé danh gia ICso clia cac
hop chit lién két véi GCGR, cac phan doan mang GCGR duge xur 1y bing c4c hop chét
v6i viéc pha lodng thanh diy. Cac phan doan mang dugc pha loang thanh 7,5 microgram

mdi giéng trong 70 microlit dém thir nghiém chira 50 mM Tris pH 7,4 va 0,5% (trong
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lwong/thé tich) albumin huyét thanh bd va dugc b sung vio dia 96 giéng. C4c phan doan
mang sau dé dugc tron véi 10 microlit hop chét dugc pha lodng. Sau khi 0 so bd 5 phut,
20 microlit glucagon dugc danh diu I'? (Perkin Elmer) dugc bd sung vao mbi giéng &
ndng d6 cudi 12 0,0625 nM. Céc hdi hop thit nghiém dugc G & 25°C trong 30 phut va sau
d6 dugc chuyén sang dia Millipore MultiScreen GF/B dugc phu bang 0,5% (trong
lwong/thé tich) Polyetyleneimin. Dia loc nay dugc rira hai 14n bang dém rira chira 50 mM
Tris pH 7,4 v6i 300 microlit mdi 1an. Ddng vi con sét lai duge phat hién bang may dém
Hidex CHAMELEON V micro-beta va gia tri ICso ctia mdi hop chit lién két véi GCGR
duoc tinh toan bang hdi quy phi tuyén.

Puoc thé hién trong cac Bang 1-7 dudi déy 1a cAu trac va hoat tinh in vitro cia
172 céc hop chét c6 cong thirc (I) dién hinh. Toan bo 172 hop chat dugc phét hién 14 lién
két v6i thu thé glucagon va tic ché muc ndng do ciia glucagon xudi dong cAMP & nhidu
mutc d6 khac nhau dwoc thé hién bang cac gid tri ICso cia chiing (ICso 1a ndéng dd cla

chét ¢rc ché ma tai d6 dap Gng hodc lién két bi giam di mot nira) dugc bao gbm trong cac

bang dudi day.
Bang 1
N-N
L >R
o b
Rax Re=
HN D: CO,H
H E: CO,Et
N\/\Rc F: CO,Me
G: SO;H i o
o * bi€u thi su bat doi
) . N ICso lién ket IC50°AMP
Hop chat Ra Ro Re Su bat doi
(nM)* (nM)
1-1 isopropyl Ph D SR 27 4690
1-2 isopropyl Ph F SR 1216 113
1-3 isopropyl Ph E SR 1871(43%) 55
1-4 isopropyl CF3 D SR 433 >30000
1-5 isobutyl Ph D SR 175 4134
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1-6 n-propyl Ph E SR 2614 31
1-7 n-propyl Ph D SR 211 3330
1-8 n-propyl CF3 D SR 651 >30000
1-9 isobutyl CF; D SR 956 17108
1-10 | sec-Butyl Ph E SR 1867(34%) 25
1-11 sec-Butyl Ph D SR 72 2538
1-12 isobutyl ‘Bu D SR 455 6709
1-13 n-butyl Ph G SR 314 >30000
1-14 n-butyl CF; D SR 379 3454
1-15 n-butyl pyridin-2-yl E SR 578 306
1-16 n-butyl pyridin-2-yl D SR 203 15690
1-17 isopropyl |  4-flophenyl E SR 3511(53%) | 322
1-18 isopropyl 4-flophenyl D SR 122 4351
1-19 n-butyl ‘Bu E SR 4408 203
1-20 n-butyl ‘Bu D SR 562 15240
1-21 sec-Butyl ‘Bu E SR 3311 126
1-22 | sec-Butyl ‘Bu D SR 246 10321
1-23 isopropyl ‘Bu E SR 18674 180
1-24 | isopropyl ‘Bu D SR 314 >30000
1-25 isopropyl | 4-metoxyphenyl | E SR >30000 284
1-26 isopropyl | 4-metoxyphenyl | D SR 198 4384
1-27 isobutyl 4-flophenyl E SR >30000 118
1-28 isobutyl 4-flophenyl D SR 563 4761
1-29 sec-Butyl |  4-flophenyl E SR 4717 114
1-30 sec-Butyl |  4-flophenyl D SR 347 3411
1-31 sec-Butyl CF; E SR >30000 88
1-32 | sec-Butyl CF; D SR 885 3478
1-33 n-butyl CF; E SR >30000 142,3
1-34 | sec-Butyl CF; E S 16103 42
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>30000

1-35 sec-Butyl CF3 E R 384
1-36 sec-Butyl CF3 D S 359 2042
1-37 | sec-Butyl CF; D 1644 3264
1-38 n-butyl pyridin-2-yl F SR 1579 80
1-39 isopropyl Ph E S 2853 40,33
1-40 isopropyl Ph E R >30000 162
1-41 isopropyl Ph D S 107 2714
1-42 isopropyl Ph D R 2921 2930
1-43 n-butyl Pyridin-2-yl E S 1479 46,37
1-44 | n-butyl | Pyridin2-yl | E R >30000 | 8299
1-45 n-butyl Pyridin-2-yl D S 339 2537
1-46 n-butyl Pyridin-2-yl D R 702 >30000
1-47 | sec-Butyl Ph E S 226(28%) | 36,96
1-48 | sec-Butyl Ph E R >30000 164,1
1-49 | sec-Butyl Ph D S 92 2047
1-50 | sec-Butyl Ph D R 82 2732
1-51 n-butyl CF; E S 6174 33,9
1-52 n-butyl CF; E R >30000 438,7
1-53 n-butyl CF; D S 351 1874
1-54 n-butyl CF; D R 3073 3673
1-55 isopropyl CF; E S >30000 1357
1-56 isopropyl CF; E R >30000 164
1-57 isopropyl CF; D S 2498 >30000
1-58 isopropyl CF; D R 875 >30000
1-59 isobutyl Ph E S >30000 26
1-60 isobutyl Ph E R >30000 114
1-61 isobutyl Ph D S 201 3246
1-62 isobutyl Ph D R 876 2049
1-63 isopropyl Ph F S 1528 28
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1-64 isopropyl Ph G S 101 >30000

2 56 trong ddu ngodc don thé hién ty 18 phan tram ctia sy trc ché khi hop chit duoc

sit dung & ndng d6 30 pM.

Béng 2
[\’l’:}*Rb
R,
HN
O O
Hopchit |  Ra Ro R | subdeagi| [T
(nM) (nM)
2-1 isopropyl ‘Bu Et SR 2905 240
2-2 isopropyl ‘Bu H SR 171 878
2-3 n-butyl ‘Bu Et SR > 30000 225
2-4 n-butyl ‘Bu H SR 164 329
2-5 isobutyl ‘Bu Et SR 6245(63%) 395
2-6 isobutyl ‘Bu H SR 226 8631
2-7 n-butyl Ph Et SR 1206(27%) 49
2-8 n-butyl Ph H SR 70 934
2-9 isobutyl Ph Et SR 1492(31%) 105
2-10 isobutyl Ph H SR 124 959
2-11 isopropyl Thiophen Et SR 3063(38%) 180
2-12 isopropyl Thiophen H SR 354 503,55
2-13 n-butyl Thiophen | H SR 126 312,1
2-14 isobutyl Thiophen H SR 274 1386
2-15 xyclopentyl Ph H SR 106 450,3
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2-16 xyclohexyl Ph Et SR 178 438,1
2-17 xyclohexyl Ph H SR 54 511

2-18 sec-Butyl Ph Et S 830 46,7
2-19 sec-Butyl Ph H S 49 4734
2-20 sec-Butyl Ph Et R 217 338,3
2-21 sec-Butyl Ph H R 85 569,4
2-22 isopropyl Ph Et R 673 245,1
2-23 isopropyl Ph H R 537 1002
2-24 isopropyl 4-F-Ph Et SR 2682(35%) 247.9
2-25 isopropyl 4-F-Ph H SR 58 1187
2-26 isopropyl Ph H SR 40 570

2-27 isopropyl Ph Et 634 61

2-28 isopropyl Ph H 29 295

2-29 sec-Butyl CF; Et 1816(18%) 172
2-30 sec-Butyl CFs; H 166 55 0

2-31 isopropyl Ph Me SR 204 97

2-32 n-butyl Ph Me SR 616 147

2-33 n-butyl Ph Et S 1038 2834
2-34 n-butyl Ph Et S >30000 39,37
2-35 n-butyl Ph H R 40 851,8
2-36 n-butyl Ph H R 199 3384
2-37 n-butyl pyridin-2-yl | Et S 1098 89,7
2-38 n-butyl pyridin-2-yl | Et S 226 686
2-39 n-butyl pyridin-2-yl | H R >30000 671,7
2-40 n-butyl pyridin-2-yl | H R 1025 138,4
2-41 isobutyl Ph Et S 389 71,15
2-42 isobutyl Ph Et R 42 247,9
2-43 isobutyl Ph H S >30000 391,3
2-44 isobutyl Ph H R 199 3342
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2-45 n-butyl CF; Et S >30000 118,2
2-46 n-butyl CF; Et R >30000 2882
2-47 n-butyl CF3 H S 254 427,6
2-48 n-butyl CFs H R 1181 1571
2-49 isopropyl Ph Me S 285 55,8
Bang 3
o
HN
R, H
\/\H/O Rc
0] 0]
] Su bét ICso lién ket IC5OCAMP
Hop chat Ra Ry Re .
doi (nM) (nM)
5-phenyl-1,3,4-
3-1 n-butyl ‘ H SR 25 1743
oxadiazol
5-phenyl-1,3,4-
3-2 isopropyl H SR 17 2902
oxadiazol
5-phenyl-1,3,4-
3-3 n-butyl _ Et SR 1323 932,6
oxadiazol
5-phenyl-1,3,4-
3-4 isopropyl Et SR 2788 1231
oxadiazol
sec- 5-phenyl-1,3,4-
3-5 Et SR 963 311
Butyl oxadiazol
sec- 5-phenyl-1,3,4-
3-6 H SR 58 650
Butyl oxadiazol
sec- 5-(4-flophenyl)-
3-7 ( phenyl) Et SR 246 159
Butyl 1,3,4-oxadiazol-2-yl
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sec- 5-(4-flophenyl)-
3-8 H SR 74 1027
Butyl 1,3,4-oxadiazol-2-yl
. 5-(4-flophenyl)-
3-9 isopropyl Et SR >30000 442
1,3,4-oxadiazol-2-yl
5-(4-flophenyl)-
3-10 isopropyl H SR 143 4504
1,3,4-oxadiazol-2-yl
5-phenyl-1,2,4-
3-11 isopropyl . H SR 318 717
oxadiazol
5-phenyl-1,3,4-
3-12 isopropyl _ Et S >30000 277
oxadiazol
5-phenyl-1,3,4-
3-13 isopropyl Et R >30000 206,7
oxadiazol
5-phenyl-1,3,4-
3-14 isopropyl H S 956,9 1776
oxadiazol
5-phenyl-1,3,4-
3-15 isopropyl . H R 21 631,8
oxadiazol
Bang 4
Rp
Ral
TNy
Z. = N \/\H/O Re
O 0]
) Subat | ICspenket | ICso™AMP
Hop chat Ra Ro Z | Re ..
doi (nM) (nM)
4-1 isopropyl | benzo[d]oxazol | C | Et SR 968 95,7
4-2 n-butyl benzo[d]oxazol | C | Et SR 799 118,7
4-3 isopropyl | benzo[d]oxazol | C | H SR 34 2219
4-4 n-butyl benzo[d]oxazol | C | H SR 101 1084
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4-5 isopropyl | benzo[d]oxazol | C | Et S 714 26,5
4-6 isopropyl | benzo[d]oxazol | C | Et R >3000 124
4-7 isopropyl | benzo[d]oxazol | C | H S 20 650,7
4-8 isopropyl | benzo[d]oxazol | C | H R 372 1078
4-9 n-butyl benzo[d]oxazol | C | Et R 601,5 185,7
4-10 n-butyl benzo[d]oxazol | C | H R 149,6 1500
4-11 xyclopentyl | benzo[d]oxazol | C | Et R 755,5 236,9
4-12 xyclopentyl | benzo[d]oxazol | C | H R 23,85 753,5
4-13 isobutyl benzo[d]oxazol | C | Et R 31559 360,6
4-14 isobutyl benzo[d]oxazol | C | H R 111,8 917,2
4-15 n-butyl benzo[d]oxazol | C | Et S 350 43
4-16 n-butyl benzo[d]oxazol | C | H S 36 785
4-17 isobutyl benzo[d]oxazol | C | Et S 745 96
4-18 isobutyl benzo[d]oxazol | C | H S &3 1751
4-19 sec-Butyl | benzo[d]oxazol | C | Et S 446 52
4-20 sec-Butyl | benzo[d]oxazol | C | H S 17 984
4-21 sec-Butyl | benzo[dJoxazol | C | Et R 923 242
4-22 sec-Butyl | benzo[d]oxazol | C | H R 60 899
4-23 xyclopentyl | benzo[d]oxazol | C | Et S 308 65
4-24 xyclopentyl | benzo[dJoxazol | C | H S 95 862
4-25 isopropyl | benzo[d]thiazol | C | Et S 188,1 30,3
4-26 isopropyl | benzo[d]thiazole | C | H S 423 1019
4-27 isopropyl | benzo[d]thiazole | N | Et S 126,6 42,3
4-28 isopropyl | benzo[d]thiazol | N | H S 47,7 2688
4-29 isopropyl | benzo[d]oxazol | N | Et S 284.,8 53,4
4-30 isopropyl | benzo[d]oxazol | N | H S 41,8 2377
Béang 5
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*

o-N

< >R,
N

Ra
HN H
Q(NWORC
0] )

Hop chéit R, Re | Re | subdtasi | O | e
(nM) (nM)
5-1 isopropyl Ph Et S 637 52
5-2 isopropyl Ph H S 20 211
5-3 isopropyl Ph Et S 1744 71,4
5-4 isopropyl Ph H S 34,1 292
5-5 sec-Butyl Ph Et S 876 46
5-6 sec-Butyl Ph H S 13,07 239
5-7 n-butyl Ph | Et S 1023 (32%) 59
5-8 n-butyl Ph H S 14,04 202
Béang 6
Rp
e
O
O @)
. .| ICsqlienket | JCso°AMP
Hop chat Ra Ry R¢ | Su bat doi
(nM) (nM)
6-1 isopropyl | benzo[d]thiazol | Et SR >30000 85,6
6-2 isopropyl | benzo[d]thiazol | H SR 1109 132,6

Béang 7
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- N._~__OR
(o}
Y
Hop chdt |  Ra Re R | subdiasi| | G
(nM) (nM)
7-1 isopropyl | benzo[d]oxazol | Et SR >30000 487
7-2 isopropyl | benzo[d]Joxazol | H SR 176,5 292
7-3 isopropyl | benzo[d]thiazol | Et SR 2109 292
7-4 isopropyl | benzo[d]thiazol | H SR 207,5 209

Vi du 7: So sanh hiéu lyc cua cac hop chét co6 cong thire (I) v6i hop chét da biét c6 c6

cau tric gan giong

Bén hop chét thir nghiém dugc chon dé so sanh hiéu luc in vitro ciia chung voi
hop chét da biét ¢6 cb chu trac gin gidng. CAu triic cta hop chit da biét dugc thé hién
trong Bang 8 dudi day. |

Thtr nghiém chtc ndng véi su phét hién phén tir truyén tin thtt cAMP bang
phuong phap HTRF thé hién sy truyén tin hiéu xudi dong dén GCGR khi xir Iy bang cic
hop chét thir nghiém. Thir nghiém HTRF cAMP dugc thuc hién theo huéng dan ctia nha
san xuit. C4c té bao gan so cip & ngudi, duge U so bd véi cac hop chét thtr nghiém &
nhidu ndng d6 khac nhau, dugce kich thich bang glucagon tai tdng hop va the céc gid tri

ICso duoc x4c dinh bang hdi quy phi tuyén dya trén lugng cAMP san sinh.

Cac két qua thu dugce tir nghién ctru nay duoc biéu 10 trong Bang dudi day.

Bang 8. So sanh hiéu lyc in vitro cua cac hop chét c¢6 cong thic (I) v6i hop chét
da biét.
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Hop chat ICs0"AMP (nM) céc té bao gan & ngudi
0 o}
l 135
g
N f
g F
\—
Hop chat 1-49 19
Hop chat 2-19 15
Hop chat 4-28 62
Hop chat 4-30 53

Nhitng két qua nay thé hién rang bén hop chét c6 cong thirc (I) da thé hién hiéu
lgc cao hon rét nhiéu trong viée e ché san sinh cAMP trong cac té bao gan & ngudi, so

v6i hop chit c6 chu tric gan gidng da biét trong linh vuc k§ thuét ny.

Céac phuong 4n khac

Toan b cac ddu hidu duge md ta trong ban md ta nay c6 thé duoc két hop trong
t8 hop bt ky. Tung dAu hiéu dugc mo ta trong ban md ta nay co thé dugc thay thé bang
dAu hiéu thay thé c6 vai tro gidng, tuong duong, hodc twong tu. Do d6, trir khi c6 quy
dinh khac, mdi d4u hidu duge md ta chi 1a vi du ctia hang loat cac déu hiéu tuong duong

hoac tuong tu.

Ngoai ra, tu phin mo ta trén day, ngudi co hidu biét trung binh vé linh vyc nay
c6 thé d& dang x4c dinh dugc cac dac diém co ban cla sang ché, va khong nam ngoai y
tudng va pham vi cia sang ché, c6 thé thuc hién céc thay ddi va cai bién khac nhau theo
sang ché dé phu hop véi cac diéu kién va cach dung khac nhau. Do d6, cac phuong an

khac cling nim trong pham vi yéu cau bao hd.
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YEU CAU BAO HO SUA POI
1. Hop chét c6 cong thirc (1):

Ra2
@)
@,
hodc mudi dugc dung ctia né,
trong do
N 0] N /QR4 /@R4
N~ N~ 0~ NN/ N
}{ll\\>—R3 %l\/>_R3 #Q%ngl\ Z)L
Ryla®x O AN AN ATS ,hoge % © ;

R» 12 -CH2,CH,CO2R5 hodc -CH2CH2SO3H;
L 1a -X-CH(R¢)- hodc —CH(R¢)-X-, X 1a NH hodc O; va
Z.1a C hodc N,

trong d6 R3 1a Ci alkyl, aryl, hodc heteroaryl, Ci.¢ alkyl nay tuy y duoc thé bang mot
dén ba gdc halo va mdi aryl va heteroaryl tiry y dugc thé bang mot dén ba gbc dugce chon
tir nhém bao gdm Ci alkyl, C3.10 xycloalkyl, aryl, Ci.¢ alkyl dugc thé bang halogen, Ci-
¢ alkoxy, va halo; R4 12 mot dén ba géc dugc chon tir nhém bao gém H, halo, hydroxyl,
xyano, amino, Ci alkyl, Ci¢ alkoxy, Ci. alkyl dugc thé béng halogen, va Cs-10
xycloalkyl; Rs 12 H, C1.6 alkyl, Cs.10 xycloalkyl hodc Ci.6 alkyl dugc thé bang halogen;
va Re 12 Ci alkyl, Cs-10 xycloalkyl, hodc Ci.10 heteroxycloalkyl, Ci- alkyl tuy y duoc
thé bang mot dén ba gbc dugc chon tir nhém bao gdm halo, hydroxyl, Ci.s alkoxy, va
aryl, va mdi Cs-10 xycloalkyl va Ci.10 heteroxycloalkyl tuy y dugc thé bang mot dén hai
gbc dugc chon tlr nhém bao gbm Ci.6 alkyl, C1.6 alkoxy, va halo.
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N’N N’O
, , Jg T L
2. Hop chat hoic mudi theo diém 1, trong d6 Ry la o , N , hodc

-N
L
N

3. Hop chét hoic mudi theo diém 2, trong d6 L 1a —CH(R¢)-X-, X 1a NH hodc O.

, , }2‘\ />_ Rs
5. Hop chat hodc mudi theo diém 3, trong d6 Ry la N .
-N
6. Hop chét hodc mudi theo diém 3, trong d6 Ry 12 % N
7. Hop chét hodc mubi theo diém 2, trong d6 L 1a —X-CH(R¢)-, X 1a NH hogc O.
8. Hop chét hoic mubi theo diém 2, trong d6 Rs 1a Ci- alkyl, phenyl hodc pyridinyl dugc
thé ty y.

9. Hop chét hoac mubi theo diém 2, trong d6 L 1a -CH(R¢)-X-, Re 1a Ci-6 alkyl.

|
10. Hop chit hodc mudi theo diém 1, trong d6 Ry 1a }{LO , N , hoac

-N
)
}2& >~ Ra . |
N . R3 14 C1 alkyl, phenyl hodc pyridinyl dugc thé tuy y; L 1a —X-CH(Re)-
hodc —CH(Rs)-X-, Rs 12 C16 alkyl; va Z 1a C.
, A L
11. Hop chat hodc mudi theo diém 1, trong d6 Ry 1a S

12. Hop chit hodic mudi theo diém 11, trong d6 L 14 —CH(Re)-X-.
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13. Hop chét hozic mudi theo diém 12, trong d6 X A NH va Z 1a N.

14. Hop chét hoic mudi theo diém 12, trong d6 Re 1 C1.6 alkyl.

15. Hop chét hogc mudi theo diém 11, trong d6 L 1a -X-CH(Re)- va Z 1a C.
16. Hop chét hoac mudi theo diém 15, trong d6 Re 1a Ci. alkyl.

17. Hop chét hodc mudi theo diém 11, trong d6 R4 12 H.

|
18. Hop chét hodc mubi theo diém 1, trong d6 Ry 1a 2\8
R4 12 H; va L 12 —X-CH(Rg)- hodc —CH(Re)-X~, Re la Ci-6 alkyl.

19. Hop chéit hoic mubi theo diém 1, trong d6 Rz la Ci alkyl, aryl, hodc heteroaryl 6
canh, Ci- alkyl tuy y dugc thé bang mot dén ba gbc halo va mdi aryl va heteroaryl 6
canh tuy y dugc thé bang mot dén ba gbc duge chon tir nhom bao gbdm metyl, triflometyl,

etyl, propyl, isopropyl, butyl, tert-butyl, F va CL.

20. Hop chét hoic mudi theo diém 1, trong d6 R 1a C1.6 alkyl hodc Cs.10 xycloalkyl, Ci-
¢ alkyl tuy y duoc thé bang mot dén ba gdc duge chon tir nhom bao gbm flo, hydroxyl,

metoxy, va phenyl.

21. Hop chét hodc mudbi theo diém 1, 1a hop chét bat ky duoc chon tir nhém bao gdm céc
hop chit axit 3—(4-((2-metyl-1-(4-(5-pheny1—1,3,4-oxadiazol-2-y1)phenyl)propyl)amino)
benzamido)propanoic, metyl 3-(4-((2-metyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-
yl)phenyl)propyl)amino) benzamido)propanoat, etyl 3-(4-((2-metyl-1-(4-(5-phenyl-
1,3,4-oxadiazol-2-yl)phenyl)propyl)amino) benzamido)propanoat, axit 3-(4-((2-metyl-
1-(4-(5-(triflometyl)-1,3 J4-oxadiazol-2-yl)phenyl)propyl) amino)benzamido)propanoic,
axit 3-(4-((3-metyl-1-(4-(5-phenyl-1,3 ,4-oxadiazol-2-yl)phenyl)butyl)amino)
benzamido)propanoic, etyl 3-(4-((1-(4~(5-phenyl-1,3,4-oxadiazol-2-
yl)phenyl)butyl)amino)benzamido)  propanoat, axit  3-(4-((1-(4-(5-Phenyl-1,3,4-
oxadiazol-2-yl)phenyl)butyl)amino) ~ benzamido)propanoic, axit  3-(4-((1-(4-(5-
(triﬂometyl)—l,3,4-oxadiaz01-2-yl)phenyl)butyl)amino) benzamido)propanoic, axit 3-(4-
((3-metyl-1-(4-(5-(triflometyl)-1,3 ,4-oxadiazol-2-yl)phenyl)butyl)
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amino)benzamido)propanoic, etyl 3-(4-((2-metyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-
yl)phenyl)butyl)amino) benzamido)propanoat, axit 3-(4-((2-metyl-1-(4-(5-phenyl-1,3,4-
oxadiazol-2-yl)phenyl)butyl)amino) benzamido)propanoic, axit 3-(4-((1-(4-(5-(tert-
butyl)-1,3,4-oxadiazol-2-yl)phenyl)-3-metylbutyl) amino)benzamido)propanoic, axit 2-
(4-((1-(4-(5-phenyl-1,3 4-oxadiazol-2-yl)phenyl)pentyl)amino) benzamido)etan-1-
sulfonic, axit 3-(4-((1-(4-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)phenyl)pentyl)amino)
benzamido)propanoic, etyl 3-(4-((1-(4-(5-(pyridin-2-y1)-1,3,4-oxadiazol-2-
yl)phenyl)pentyl)amino) benzamido)propanoat, axit 3-(4-((1-(4-(5-(Pyridin-2-yl)-1,3,4-
oxadiazol-2-yl)phenyl)pentyl)amino) benzamido)propanoic, etyl 3-(4-((1-(4-(5-(4-
flophenyl)-1,3,4-oxadiazol-2-yl)phenyl)-2-metylpropyl) amino)benzamido)propanoat,
axit 3-(4-((1-(4-(5-(4-Fluorophenyl)-1,3,4-oxadiazol-2-yl)phenyl)-2-
metylpropyl)amino) ~benzamido)propanoic, etyl  3-(4-((1-(4-(5 -(tert-butyl)-1,3,4-
oxadiazol-2-yl)phenyl)pentyl)amino) benzamido)propanoat, axit 3-(4-((1-(4-(5-(tert-
butyl)-1,3,4-oxadiazol-2-yl)phenyl)pentyl)amino) benzamido)propanoic, etyl 3 -(4-((1-
(4-(5-(tert-butyl)-1,3,4-oxadiazol-2-yl)phenyl)-2-metylbutyl)
amino)benzamido)propanoat, axit 3-(4-((1-(4-(5-(tert-butyl)-1,3,4-oxadiazol-2-
yl)phenyl)-2-metylbutyl) amino)benzamido)propanoic, etyl 3-(4-((1-(4-(5-(tert-butyl)-
1,3,4-oxadiazol-2-yl)phenyl)-2-metylpropyl) amino)benzamido)propanoat, axit 3-(4-
((1-(4-(5-(tert-butyl)-1,3,4-oxadiazol-2-yl)phenyl)-2-metylpropyl)
amino)benzamido)propanoic, etyl 3-(4-((1-(4-(5-(4-metoxyphenyl)-1,3 ,4-oxadiazol-2-
yl)phenyl)-2-metylpropyl)amino)benzamido)propanoat, axit 3-(4-((1-(4-(5-(4-
metoxyphenyl)-1,3,4-oxadiazol-2-yl)phenyl)-2-
metylpropyl)amino)benzamido)propanoic, — etyl  3-(4-((1-(4-(5 -(4-flophenyl)-1,3,4-
oxadiazol-2-yl)phenyl)-3-metylbutyl) amino)benzamido)propanoat, axit 3-(4-((1-(4-(5-
(4-flophenyl)-1,3,4-oxadiazol-2-yl)phenyl)-3-metylbutyl) amino)benzamido)propanoic,
etyl 3-(4-((1-(4-(5-(4-flophenyl)-1,3 JA-oxadiazol-2-yl)phenyl)-2-metylbutyl)
amino)benzamido)propanoat,  axit  3-(4-((1-(4-(5-(4-flophenyl)-1,3 ,4-oxadiazol-2-
yl)phenyl)-2-metylbutyl) amino)benzamido)propanoic, etyl 3-(4-((2-metyl-1-(4-(5-
(triflometyl)-1,3,4-oxadiazol-2-yl)phenyl)butyl) amino)benzamido)propanoat, axit 3-(4-
((2-metyl-1-(4-(5-(triflometyl)-1,3 ,4-oxadiazol-2-yl)phenyl)butyl)
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amino)benzamido)propanoic,  etyl  3-(4-((1-(4-(5-(triflometyl)-1,3 ,4-oxadiazol-2-
yl)phenyl)pentyl)amino) ~benzamido)propanoat, etyl ~ 3-(4-(((1S)-2-metyl-1 -(4-(5-
(triflometyl)-1,3,4-oxadiazol-2-yl)phenyl) butyl)amino)benzamido)propanoat, etyl 3-(4-
(((1R)-2-metyl-1-(4-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)phenyl)
butyl)amino)benzamido)propanoat, axit 3-(4-(((1S)-2-metyl-1-(4-(5 -(triflometyl)-1,3,4-
oxadiazol-2-yl)phenyl) butyl)amino)benzamido)propanoic, axit 3-(4-(((1 R)-2-metyl-1-
(4-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)phenyl) ~ butyl) amino)benzamido)propanoic,
metyl 3-(4-((1-(4-(5-(pyridin-2-yl)-1,3,4-oxadiazol-2-yl)phenyl)pentyl)amino)
benzamido)propanoat, (S)-etyl 3-(4-(2-metyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-
yl)phenyl)propylamino) benzamido)propanoat, (R)-etyl 3-(4-(2-metyl-1-(4-(5-phenyl-
1,3,4-oxadiazol-2-yl)phenyl) propylamino)benzamido)propanoat, —axit (S)-3-(4-(2-
metyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenyl) propylamino)benzamido)propanoic,
axit (R)-3-(4-(2-metyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenyl)
propylamino)benzamido)propanoic, etyl (S)-3-(4-((1-(4-(5-(pyridin-2-yl)-1,3,4-
oxadiazol-2-yl)phenyl)pentyl) amino)benzamido)propanoat, etyl (R)-3 -(4-((1-(4-(5-
(pyridin-2-yl)-1,3,4-oxadiazol-2-yl)phenyl)pentyl) amino) benzamido)propanoat, axit
(S)-3-(4-((1-(4-(5-(pyridin-2-yl)-1 ,3,4-oxadiazol-2yl)phenyl)pentyl)
amino)benzamido)propanoic, axit (R)-3-(4-((1 -(4-(5-(pyridin-2-y1)-1,3,4-oxadiazol-2-
yl)phenyl)pentyl) amino)benzamido)propanoic, etyl  3-(4-(((1S)-2-metyl-1-(4-(5-
phenyl-1,3,4-oxadiazol-2-yl)phenyl)butyl) amino)benzamido)propanoat, etyl 3-(4-
(((1R)-2-metyl-1-(4-(5-phenyl-1,3 ,4-oxadiazol-2-yl)phenyl)butyl) amino)
benzamido)propanoat,  axit  3-(4-(((1S)-2-metyl-1 -(4-(5-phenyl-1,3,4-oxadiazol-2-
yl)phenyl)butyl) amino)benzamido)propanoic, axit 3 -(4-(((1R)-2-metyl-1-(4-(5-phenyl-
1,3,4-oxadiazol-2-yl)phenyl)butyl) amino)benzamido)propanoic, etyl (S)-3-(4-((1-(4-
(5-(triflometyl)-1 ,3,4-oxadiazol-2-yl)phenyl)pentyl)amino) benzamido)propanoat, etyl
(R)-3-(4-((1-(4~(5-(triflometyl)-1,3 ,4-oxadiazol-2-yl)phenyl)pentyl)amino)
benzamido)propanoat, axit (S)-3-(4-((1-(4-(5-(triflometyl)-1,3,4-oxadiazol-2-
yl)phenyl)pentyl) amino)benzamido)propanoic, axit (R)-3-(4-((1-(4-(5-(triflometyl)-
1,3,4-oxadiazol-2-yl)phenyl)pentyl) amino)benzamido)propanoic, etyl (S)-3-(4-((2-
metyl-1-(4-(5-(triflometyl)-1,3 ,4-oxadiazol-2-yl)phenyl)
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propyl)amino)benzamido)propanoat,  etyl (R)-3-(4-((2-metyl-1-(4-(5-(triflometyl)-
1,3,4-oxadiazol-2-yl)phenyl) propyl)amino)benzamido)propanoat, axit (S)-3-(4-((2-
metyl-1-(4-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)phenyl)
propyl)amino)benzamido)propanoic, — axit (R)-3-(4-((2-metyl-1-(4-(5-(triflometyl)-
1,3,4-oxadiazol-2-yl)phenyl) propyl)amino)benzamido)propanoic, etyl (S)-3-(4-((3-
metyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenyl)butyl) amino)benzamido)propanoat,
etyl (R)-3-(4-((3-metyl-1-(4-(5-phenyl-1,3 ,4-oxadiazol-2-yl)phenyl)butyl)
amino)benzamido)propanoat, axit (S)-3-(4-((3-metyl-1-(4-(5-phenyl-1,3 ,4-oxadiazol-2-
yl)phenyl)butyl) amino)benzamido)propanoic, axit (R)-3-(4-((3-metyl-1-(4-(5-phenyl-
1,3,4-oxadiazol-2-yl)phenyl)butyl) amino)benzamido)propanoic, metyl (S)-3-(4-((2-
metyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenyl)propyl)
amino)benzamido)propanoat, axit (S)-2-(4-((2-metyl-1-(4-(5 -phenyl-1,3,4-oxadiazol-2-
yl)phenyl)propyl) amino)benzamido)etan-1-sulfonic, cac hop chét etyl 3-(4-((1-(4-(5-
(tert-butyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-metylpropyl) amino)benzamido)propanoat,
axit 3-(4-((1-(4-(5-(tert-butyl)-1 .2 4-oxadiazol-3-yl)phenyl)-2-metylpropyl)
amino)benzamido)propanoic, etyl 3-(4-((1-(4-(5-(tert-butyl)-1,2,4-oxadiazol-3-
yl)phenyl)pentyl)amino) benzamido)propanoat, axit 3-(4-((1-(4-(5-(tert-butyl)-1,2,4-
oxadiazol-3-yl)phenyl)pentyl)amino) benzamido)propanoic, etyl 3-(4-((1-(4-(5-(tert-
butyl)-1,2,4-oxadiazol-3-yl)phenyl)-3-metylbutyl) amino)benzamido)propanoat, axit 3-
(4-((1-(4-(5-(tert-butyl)-1,2,4-oxadiazol-3-yl)phenyl)-3 -metylbutyl)
amino)benzamido)propanoic, etyl 3-(4-((1-(4-(5-phenyl-1,2,4-oxadiazol-3-
yl)phenyl)pentyl)amino)  benzamido)propanoat, axit  3-(4-((1-(4-(5-phenyl-1,2,4-
oxadiazol-3-yl)phenyl)pentyl)amino) benzamido)propanoic, etyl 3-(4-((3-metyl-1-(4-
(5-phenyl-1,2,4-oxadiazol-3-yl)phenyl)butyl)amino) benzamido)propanoat, axit 3-(4-
((3-metyl-1-(4-(5-phenyl-1,2,4-oxadiazol-3 -yl)phenyl)butyl)amino)
benzamido)propanoic, etyl 3-(4-((2-metyl-1-(4-(5-(thiophen-2-yl)-1,2,4-oxadiazol-3-
yl)phenyl)propyl) amino)benzamido)propanoat, axit 3-(4-((2-metyl-1-(4-(5-(thiophen-
2-y1)-1,2,4-oxadiazol-3-yl)phenyl)propyl) amino)benzamido)propanoic, axit 3-(4-((1-
(4-(5-(thiophen-2-y1)-1,2,4-oxadiazol-3 -yl)phenyl)pentyl)

amino)benzamido)propanoic, axit 3-(4-((3-metyl-1-(4-(5-(thiophen-2-y1)-1,2,4-
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oxadiazol-3-yl)phenyl)butyl) amino)benzamido)propanoic, axit 3-(4-((xyclopentyl(4-
(5-phenyl-1,2,4-oxadiazol-3-yl)phenyl)metyl) amino)benzamido)propanoic, etyl 3-(4-
((xyclohexyl(4-(5-phenyl-1,2,4-oxadiazol-3-yl)phenyl)metyl)
amino)benzamido)propanoat, axit 3-(4-((xyclohexyl(4-(5-phenyl-1,2,4-oxadiazol-3-
yl)phenyl)metyl) amino)benzamido)propanoic, etyl 3-(4-(((1 S)-2-metyl-1-(4-(5-phenyl-
1,2,4-oxadiazol-3-yl)phenyl)butyl) amino)benzamido)propanoat, axit 3-(4-(((1S)-2-
metyl-1-(4-(5-phenyl-1,2,4-oxadiazol-3-yl)phenyl)butyl) amino)benzamido)propanoic,
etyl 3-(4-(((1R)-2-metyl-1-(4-(5-phenyl-1,2,4-oxadiazol-3 -yl)phenyl)butyl)
amino)benzamido)propanoat, axit 3-(4-(((1R)-2-metyl-1 -(4-(5-phenyl-1,2,4-oxadiazol-
3-yl)phenyl)butyl) amino)benzamido)propanoic, etyl (R)-3-(4-((2-metyl-1-(4-(5-
phenyl-1,2,4-oxadiazol-3-yl)phenyl)propyl) amino)benzamido)propanoat, axit (R)-3-(4-
((2-metyl-1-(4-(5-phenyl-1,2,4-oxadiazol-3 -yl)phenyl)propyl)
amino)benzamido)propanoic,  etyl 3-(4-((1-(4-(5-(4-flophenyl)-1,2,4-oxadiazol-3-
yl)phenyl)-2-metylpropyl) amino)benzamido)propanoat,  axit  3-(4-((1-(4-(5-(4-
flophenyl)-1,2,4-oxadiazol-3-yl)phenyl)-2-metylpropyl) amino)benzamido)propanoic,
axit 3-(4-((2-metyl-1-(4-(5-phenyl-1,2,4-oxadiazol-3 -yl)phenyl)propyl)
amino)benzamido)propanoic, etyl (S)-3-(4-((2-metyl-1 -(4-(5-phenyl-1,2,4-oxadiazol-3-
yl)phenyl)propyl) amino)benzamido)propanoat, axit (S)-3-(4-((2-metyl-1-(4-(5-phenyl-
1,2,4-oxadiazol-3-yl)phenyl)propyl) amino)benzamido)propanoic, etyl 3-(4-(((1S)-2-
metyl-1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3 -yl)phenyl) butyl)
amino)benzamido)propanoat,  axit  3-(4-(((1 S)-2-metyl-1-(4-(5-(triflometyl)-1,2,4-
oxadiazol-3-yl)phenyl) butyl)amino)benzamido)propanoic, metyl 3-(4-((2-metyl-1-(4-
(S-phenyl-l,2,4-0xadiazol-3-yl)phenyl)propyl)amino) benzamido)propanoat, metyl 3-
(4-((1-(4-(5-phenyl-1,2,4-oxadiazol-3 -yl)phenyl)pentyl)amino) benzamido)propanoat,
etyl (S)-3-(4-((1-(4-(5-phenyl-1,2,4-oxadiazol-3 -yl)phenyl)pentyl)amino)
benzamido)propanoat, axit (S)-3-(4-((1-(4-(5-phenyl-1,2,4-oxadiazol-3-
yl)phenyl)pentyl)amino) benzamido)propanoic, etyl (R)-3-(4-((1-(4-(5-phenyl-1,2,4-
oxadiazol-3-yl)phenyl)pentyl)amino) benzamido)propanoat, axit (R)-3-(4-((1-(4-(5-
phenyl-l,2,4-0xadiazol-3-yl)phenyl)pentyl)amino) benzamido)propanoic, etyl (S)-3-(4-
((1-(4-(5-(pyridin-2-y1)-1,2,4-oxadiazol-3 -yl)phenyl)pentyl)

-145-



35174

amino)enzamido)propanoat, axit (S)-3-(4-((1-(4-(5 -(pyridin-2-y1)-1,2,4-oxadiazol-3-
yDphenyl)pentyl) amino)benzamido)propanoic, etyl (R)-3-(4-((1-(4-(5-(pyridin-2-yl)-
1,2,4-oxadiazol-3-yl)phenyl)pentyl) amino)benzamido)propanoat, axit (R)-3-(4-((1-(4-
(5-(pyridin-2-yl)-1,2,4-oxadiazol-3-yl)phenyl)pentyl) amino)benzamido)propanoic, etyl
(S)-3-(4-((3-metyl-1-(4-(5-phenyl-1,2,4-oxadiazol-3-yl)phenyl)butyl)
amino)benzamido)propanoat, etyl (R)-3-(4-((3-metyl-1-(4-(5-phenyl-1 ,2,4-oxadiazol-3-
yl)phenyl)butyl) amino)benzamido)propanoat, axit (S)-3-(4-((3-metyl-1-(4-(5-phenyl-
1,2,4-oxadiazol-3-yl)phenyl)butyl) amino)benzamido)propanoic, —axit (R)-3-(4-((3-
metyl-1-(4-(5-phenyl-1,2,4-oxadiazol-3-yl)phenyl)butyl) amino)benzamido)propanoic,
etyl (S)-3-(4-((1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3 -yl)phenyl)pentyl)amino)
benzamido)propanoat, etyl (R)-3-(4-((1-(4-(5-(triflometyl)-1,2,4-oxadiazol-3-
yl)phenyl)pentyl)amino) benzamido)propanoat, axit (S)-3-(4-((1-(4-(5-(triflometyl)-
1,2,4-oxadiazol-3-yl)phenyl)pentyl)amino) benzamido)propanoic, axit (R)-3-(4-((1-(4-
(5 ~(triflometyl)-1,2,4-oxadiazol-3-yl)phenyl)pentyl)amino) benzamido)propanoic,
metyl (S)-3-(4-((2-metyl-1-(4-(5-phenyl-1,2,4-oxadiazol-3 -yl)phenyl)propyl)
amino)benzamido)propanoat, cac hop chét axit 3-(4-(1-((4-(5-phenyl-1,3,4-oxadiazol-2-
yl)phenyl)amino)pentyl) benzamido)propanoic, axit 3-(4-(2-metyl-1-((4-(5-phenyl-
1,3,4-oxadiazol-2-yl)phenyl)amino)propyl) benzamido)propanoic, etyl 3-(4-(1-((4-(5-
phenyl-1,3,4-oxadiazol-2-yl)phenyl)amino)pentyl) benzamido)propanoat, etyl 3-(4-(2-
metyl-1-((4-(5-phenyl-1,3 .4-oxadiazol-2-yl)phenyl)amino)propyl)
benzamido)propanoat, etyl 3-(4-(2-metyl-1-((4-(5-phenyl-1,3,4-oxadiazol-2-
yl)phenyl)amino)butyl) benzamido)propanoat, axit 3-(4-(2-metyl-1-((4-(5-phenyl-1,3,4-
oxadiazol-2-yl)phenyl)amino)butyl) benzamido)propanoic, etyl  3-(4-(1-((4-(5-(4-
flophenyl)-1,3,4-oxadiazol-2-yl)phenyl)amino)-2- metylbutyl)benzamido)propanoat,
axit 3-(4-(1-((4-(5-(4-ﬂ0phenyl)-1,3,4-oxadiazo1-2-yl)phenyl)amino)-2-
metylbutyl)benzamido)propanoic, etyl 3-(4-(1-((4-(5-(4-flophenyl)-1,3,4-oxadiazol-2-
yl)phenyl)amino)-2- metylpropyl) benzamido)propanoat, axit  3-(4-(1-((4-(5-(4-
flophenyl)-1,3,4-oxadiazol-2-yl)phenyl) amino)-2-metylpropyl)benzamido)propanoic,
axit 3-(4-(2-metyl-1-((4-(5-phenyl-1,2,4-oxadiazol-3 -yl)phenyl)amino)
propyl)benzamido)propanoic, (S)-etyl 3-(4-(2-metyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-
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yl)phenylamino)propyl) benzamido)propanoat, (R)-etyl 3-(4-(2-metyl-1-(4-(5-phenyl-
1,3,4-oxadiazol-2-yl)phenylamino) propyl) benzamido)propanoat, axit (S)-3-(4-(2-
metyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenylamino) propyl)benzamido)propanoic,
axit (R)-3-(4-(2-metyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenylamino)
propyl)benzamido)propanoic, cic hop chat etyl 3-(4-((1-(4-(benzo[d]oxazol-2-
yl)phenyl)-2-metylpropyl)amino) benzamido)propanoat, etyl 3-(4-((1-(4-
(benzo[d]oxazol-2-yl)phenyl)pentyl)amino)benzamido) propanoat, axit 3-(4-((1-(4-
(benzo[d]oxazol-2-yl)phenyl)-2-metylpropyl)amino) benzamido)propanoic, axit 3-(4-
((1-(4-(benzo[d]oxazol-2-yl)phenyl)pentyl)Jamino)benzamido)propanoic, etyl (S)-3-(4-
((1-(4-(benzo[d]oxazol-2-yl)phenyl)-2-metylpropyl)amino) benzamido) propanoat, etyl
(R)-3-(4-((1-(4-(benzo[d]oxazol-2-yl)phenyl)-2-metylpropyl)amino)
benzamido)propanoat, axit (S)-3-(4-((1-(4-(benzo[ d]oxazol-2-yl)phenyl)-2-
metylpropyl)amino) benzamido)propanoic, axit (R)-3-(4-((1-(4-(benzo[d]oxazol-2-
yl)phenyl)-2-metylpropyl)amino) ~ benzamido)propanoic,  etyl (R)-3-(4-((1-(4-
(benzo[d]oxazol-2-yl)phenyl)pentyl)amino)benzamido) propanoat, axit (R)-3-(4-((1-(4-
(benzo[d]oxazol-2-yl)phenyl)pentyl)amino)benzamido) propanoic, etyl (R)-3-(4-(((4-
(benzo[d]oxazol-2-yl)phenyl)(xyclopentyl)metyl)amino) benzamido)propanoat, axit
(R)-3-(4-(((4-(benzo[d]oxazol-2-yl)phenyl)(xyclopentyl)metyl)amino)
benzamido)propanoic, etyl (R)-3-(4-((1-(4-(benzo[d]oxazol-2-yl)phenyl)-3-
metylbutyl)amino) benzamido)propanoat, axit (R)-3-(4-((1-(4-(benzo[d]oxazol-2-
yl)phenyl)-3-metylbutyl)amino) benzamido)propanoic, etyl (S)-3-(4-((1-(4-
(benzo[d]oxazol-2-yl)phenyl)pentyl)amino)benzamido) propanoat, axit (S)-3-(4-((1-(4-
(benzo[d]oxazol-2-yl)phenyl)pentyl)amino)benzamido) propanoic, etyl (S)-3-(4-((1-(4-
(benzo[d]oxazol-2-yl)phenyl)-3-metylbutyl)amino) benzamido)propanoat, axit (S)-3-
(4-((1-(4-(benzo[d]oxazol-2-yl)phenyl)-3-metylbutyl)amino) benzamido)propanoic,
etyl 3-(4-(((1S)-1-(4-(benzo[d] oxazol-2-yl)phenyl)-2-metylbutyl)amino)
benzamido)propanoat, axit 3-(4-(((1S)-1-(4-(benzo[d]oxazol-2-yl)phenyl)-2-
metylbutyl)amino) benzamido)propanoic, etyl 3-(4-(((1R)-1-(4-(benzo[d]oxazol-2-
yl)phenyl)-2-metylbutyl)amino) ~ benzamido)propanoat, axit  3-(4-(((1R)-1-(4-
(benzo[d]oxazol-2-yl)phenyl)-2-metylbutyl)amino) benzamido)propanoic, etyl (S)-3-
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(4-(((4-(benzo[d]oxazol-2-yl)phenyl)(xyclopentyl)metyl)amino) benzamido)propanoat,
axit (S)-3-(4-(((4-(benzo[d]oxazol-2-yl)phenyl)(xyclopentyl)metyl)amino)
benzamido)propanoic, etyl (S)-3-(4-((1-(4-(benzo[d]thiazol-2-yl)phenyl)-2-
metylpropyl)amino) benzamido) propanoat, axit (S)-3-(4-((1-(4-(benzo[d]thiazol-2-
yl)phenyl)-2-metylpropyl)amino) ~ benzamido)propanoic,  etyl (S)-3-(6-((1-(4-
(benzo[d]thiazol-2-yl)phenyl)-2-metylpropyl)amino) nicotinamido)propanoat, axit (S)-
3-(6-((1-(4-(benzo[d]thiazol-2-yl)phenyl)-2-metylpropyl)amino)
nicotinamido)propanoic, etyl (S)-3-(6-((1-(4-(benzo[d]oxazol-2-yl)phenyl)-2-
metylpropyl)amino) nicotinamido)propanoat, axit (S)-3-(6-((1-(4-(benzo[d]oxazol-2-
yl)phenyl)-2-metylpropyl)amino) nicotinamido)propanoic, cac hop chét etyl (S)-3-(4-
((3-metyl-1-(4-(3-phenyl-1,2,4-oxadiazol-5-yl)phenyl)butyl)
amino)benzamido)propanoat, axit (S)-3-(4-((3-metyl-1-(4-(3-phenyl-1 ,2,4-oxadiazol-5-
yl)phenyl)butyl) amino)benzamido)propanoic, etyl (S)-3-(4-((2-metyl-1-(4-(3-phenyl-
1,2,4-oxadiazol-5-yl)phenyl)propyl) amino)benzamido)propanoat, axit (S)-3-(4-((2-
metyl-1-(4-(3-phenyl-1,2,4-oxadiazol-5-yl)phenyl)propyl)
amino)benzamido)propanoic, etyl 3-(4-(((1S)-2-metyl-1-(4-(3-phenyl-1,2, 4- oxad1azol-
5-ylphenyl)butyl) amino) benzamido)propanoat, axit 3-(4-(((1S)-2-metyl-1-(4-(3-
phenyl-1,2,4-oxadiazol-5-yl)phenyl)butyl) amino) benzamido)propanoic, etyl (S)-3-(4-
((1-(4-(3-phenyl-1,2,4-oxadiazol-5-yl)phenyl)pentyl)amino) benzamido) propanoat,
axit (S)-3-(4-((1-(4-(3-phenyl-1,2,4-0xadiazol-5-yl)phenyl)pentyl)amino)
benzamido)propanoic, cac hop chét etyl 3-(4-(1-(4-(benzo[d]thiazol-2-yl)phenyl)-2-
metylpropoxy)benzamido) propanoat, axit 3-(4-(1-(4-(Benzo[d]thiazol-2-yl)phenyl)-2-
metylpropoxy)benzamido) propanoic, va cac hop chét etyl 3-(4-(1-(4-(benzo[d]oxazol-
2-yl)phenoxy)-2-metylpropyl)benzamido)propanoat, axit 3-(4-(1-(4-(Benzo[d]oxazol-
2-yl)phenoxy)-2-metylpropyl)benzamido)propanoic, etyl 3-(4-(1-(4-(benzo[d]thiazol-2-
yl)phenoxy)-2-metylpropyl)benzamido)propanoat, axit 3-(4-(1-(4-(Benzo[d]thiazol-2-
yl)phenoxy)-2-metylpropyl)benzamido)propanoic.

22. Hop chét hodc mudi theo didm 21, 12 hop chét bét ky dugc chon tir nhom
bao gdm hop chét metyl 3-(4-((2-metyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-
yl)phenyl)propyl)amino) benzamido)propanoat, hop chat metyl 3-(4-((1-(4-(5-(pyridin-
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2-y1)-1,3,4-oxadiazol-2-yl)phenyl)pentyl)amino) benzamido)propanoat, hop chét (S)-
etyl 3-(4-(2-metyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenyl)propylamino)
benzamido)propanoat, hop chét axit (S)-3-(4-(2-metyl-1-(4-(5-phenyl-1,3,4-oxadiazol-
2-yl)phenyl) propylamino)benzamido)propanoic, hgp chét etyl (S)-3-(4-((1-(4-(5-
(pyridin-2-y1)-1,3,4-oxadiazol-2-yl)phenyl)pentyl) amino)benzamido)propanoat, hop
chét axit (S)-3-(4-((1-(4-(5-(pyridin-2-y1)-1,3,4-oxadiazol-2yl)phenyl)pentyl)
amino)benzamido)propanoic, hgp chét etyl 3-(4-(((1S)-2-metyl-1-(4-(5-phenyl-1,3,4-
oxadiazol-2-yl)phenyl)butyl) amino)benzamido)propanoat, hop chét axit 3-(4-(((1S)-2-
metyl-1-(4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenyl)butyl) amino)benzamido)propanoic,
hop chét etyl 3-(4-(((1S)-2-metyl-1-(4-(5-phenyl-1,2,4-oxadiazol-3 -yl)phenyl)butyl)
amino)benzamido)propanoat, hop chét axit 3-(4-(((1S)-2-metyl-1-(4-(5-phenyl-1,2,4-
oxadiazol-3-yl)phenyl)butyl) amino)benzamido)propanoic, hop chét etyl (S)-3-(4-((2-
metyl-1-(4-(5-phenyl-1,2,4-oxadiazol-3-yl)phenyl)propyl)
amino)benzamido)propanoat, hop chét axit (S)-3-(4-((2-metyl-1-(4-(5-phenyl-1,2 4-
oxadiazol-3-yl)phenyl)propyl) amino)benzamido)propanoic, va cac hop chét etyl (S)-3-
(6-((1-(4-(benzo[d]thiazol-2-yl)phenyl)-2-metylpropyl)amino)
nicotinamido)propanoat, axit (S)-3-(6-((1-(4-(benzo[d]thiazol-2-yl)phenyl)-2-
metylpropyl)amino) nicotinamido)propanoic, etyl (S)-3-(6-((1-(4-(benzo[d]oxazol-2-
yl)phenyl)-2-metylpropyl)amino) nicotinamido)propanoat, axit (S)-3-(6-((1-(4-
(benzo[d]oxazol-2-yl)phenyl)-2-metylpropyl)amino) nicotinamido)propanoic.

23. Dugc phdm chira hop chit hogc mubi theo diém 1 va chat mang dugc dung.
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