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Linh vire k§ thuit dwge dé cip

Séang ché @& cap dén hop chét 4-hydroxyl-3-(heteroaryl)pyridin-2-on, va cdc cht
tuong tu clia né, 13 cac chit cha van APJ, ché phdm chira chiing, va céc phuong phép su
dung chung, vi du, dé diéu tri hodc diéu tri du phong bénh suy tim, bénh xo vita dong

mach, bénh tim do thi€u mau cuc bd va céc roi loan c6 lién quan.

Tiah trang k§ thuit ciia sang ché

Bénh suy tim (heart failure - HF) v céc bién chimg c6 lién quan tao ra ganh ning
16n v& mat stic khoe & cac nude phat trién, trong d6 chi riéng & My da uée tinh c6
5.700.000 ca méc bénh nay (Roger, V.L. et al., Circulation, 125(1):¢2-¢220 (2012)). Mic
di1 dd c6 nhiéu tién b dang ké trong hai thap ky gan ddy, nhung céc du doan vé bénh vin
con rat nghéo nan, véi ty 16 séng sét chi ~50% trong vong 5 nam sau khi chdn doan bénh
(Roger, V.L. et al., JAMA, 292(3):344-350 (2004)). Ngoai kha niang séng sot thip, thi
chit luong cude sdng giam sit va qué trinh ndm vién téi dién theo dinh ky rd rang ciing
dt ra nhu cau can thiét cho viéc phat trién cac thube diéu tri méi trong y té.

HF 1a héi chimg lam sang dugc déc trung boi viéc mau va oxy khéng dugc cung
cép du cho tim dé dap tng nhu cdu trao dbi chét ciia cic co quan trong co thé. Cac triéu
chimg chinh lién quan t6i HF bao gdm chimg khé thd do phti phdi, mét moi, giam kha
nang chiu dung véi su van dong va phi né chi dudi. Nguyén nhén giy bénh HF 14 rat
phirc tap kém theo nhiéu yéu t6 nguy co c6 lién quan va nguyén nhéan tiém tang.

Nguyén nhan chi yéu gy ra bénh HF 13 bénh dong mach vanh va bénh thiéu méu
cuc b co tim, chimg nhdi mau co tim cép tinh, bénh tim ndi sinh va chung tang huyét ap
man tinh khong kiém soat dugc. HF c6 thé tién trién thanh bénh cép tinh (chimg nhdi
mau co tim sau suy gidm chic nang) hodc tinh trang bénh ly man tinh, dugc dic trung

boi su tai cu tric mo tim dép tng kém trong thoi gian dai, chimg phi dai tim va loan
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chirc nang tim (vi du, do chimg ting huyét ap khong kiém soét dugc trong thoi gian dai).
Theo tiéu chudn chin doan va loan chic ning ndo thit, HF dugc phéan loai thanh hai
nhém chinh, HF " phén suit tdng mau giam " (HFrEF) hodc HF "phan suit tdng mau bao
tdn" (HFpEF). Ca hai loai nay déu c6 cac ddu hidu va tridu chiing tuong tu nhau, chi khac
nhau & dang suy giam chiic ning tim that (Borlaug, B.A. et al., Eur. Heart J., 32(6):670-
679 (2011)).

Thu thé APJ (APLNR) va phdi tir apelin peptit ndi sinh ctia né dugc coi 1a cac
chit diéu bién quan trong dbi véi chirc ning tim mach va céc chét du tuyén dbi véi viée
can thi€p diéu tri bénh HF (xem bai bao: Japp, A.G. et al., Biochem. Pharmacol.,
75(10):1882-1892 (2008)). |

Bang chimg thu thip dugc tir c4c mé hinh bénh tién 14m sang va bénh nhan bi suy
tim cho thiy apelin va chit chu van APJ c6 vai trd trong qua trinh hinh thanh bénh HF.
Chuét nhét thiéu hut apelin va gen APJ c6 su suy gidm vé& tinh co rut té bao co (Charo,
D.N. et al., Am. J. Physiol. Heart Circ. Physiol., 297(5):H1904-H1913 (2009)). Chudt
nhét bat hoat (knockout - KO) apelin bi loan chirc néng tim tién trién theo d6 tudi va nhay
cam hon véi HF & mo hinh co thit xuyén dong mach chu (trans-aortic constriction -
TAC) (Kuba, K. et al., Circ. Res., 161(4):€32-42 (2007)). Su suy gidm chuc nang & HF
man tinh 13 hé qua ctia nhu ciu kéo dai & tim va lién quan t&i viée tai cdu tric tim dap
g kém, dugc thé hién béi chimg phi dai tim, chimg viém gia ting va chimg xo héa k&
ma cudi ciing 1am giam hiéu ning tim.

Viéc ding apelin cép tinh 1am ting cung lugng tim & lodi gim nhim trong céc
diéu kién binh thuong va cling & mo hinh bénh suy tim (Berry, M.F., Circulation, 110(11
Suppl. 1):11187-11193 (2004)). Cung lugng tim ting la do su gia tang truc tiép cua tinh co
rat tim va sy giam stc khang ctia mach ngoai vi & dong mach va tinh mach (Ashley,
E.A., Cardiovasc. Res., 65(1):73-82 (2005)). Viéc giam strc khang ctia mach s& lam giam
tién tai (pre-load) va hau tai (after-load) & tim va do d6 1am giam tai cho tim (Cheng, X.
et al., Eur. J. Pharmacol., 470(3):171-175 (2003)). Tuong tu nhu cac nghién ctru & loai
gam nham, viéc truyén apelin cho nguoi khoe manh va bénh nhan bi bénh suy tim cling

tao ra cac dap ung huyét dong hoc tuong tu cling véi viée ting cung lugng tim va ting
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dap Ung gidn mach & dong mach ngoai vi va dong mach vanh (Japp, A.G. et al.,
Circulation, 121(16):1818-1827 (2010)).

Co ché tac dung huéng co tim cda apelin chua dugc hiéu 18, nhung c6 su khéc
biét so v6i cac chat chi van giy tiét adrenalin B1 (dobutamine) da duoc sir dung trén 1am
sang do nhip tim khong ting 1én. Tac dung 1am gifn mach cia apelin chu yéu 14 do
synthaza cta nito oxit ndi md gay ra (Tatemoto, K., Regul. Pept., 99(2-3):87-92 (2001)).
Apelin dugc tao ra trong diéu kién giam oxy huyét, thac déy su tao mach va da chi ra
viéc han ché lugng nhdi mau & mé hinh tai diy méau & bénh thiéu mau cuc bo (Simpkin,
J.C., Basic Res. Cardiol., 102(6):518-528 (2007)).

Ngoai cac nghién ciru danh gia viée ding cip tinh apelin néu trén, mot vai nghién
ctru da chimg minh mot cach rd rang 1a tac dung c6 lgi cta viéc dung apelin trong thoi
gian dai & rat nhiéu mo hinh gam nhdm bi HF man tinh, bao gdm mé hinh angiotensin II,
mé hinh TAC va mé hinh nbay véi mudi Dahl cta chudt (Siddiquee, K. et al., J.
Hypertens., 29(4):724-731 (2011); Scimia, M.C. et al., Nature, 488(7411):394-398
(2012); Koguchi, W. et al., Circ. J., 76(1):137-144 (2012)). Trong céc nghién ctru nay,
viéc truyén apelin trong thdi gian dai s& 1am giam chimg phi dai tim va chiing xo héa tim,
va déng thoi cai thién dugc hi€u nang tim.

Bing chimg v& mit di truyén cling chimg minh duoc ring cic dang da hinh trong
gen APJ lién quan t6i sy tién trién HF chim (Sarzani, R. et al., J. Card. Fail., 13(7):521-
529 (2007)). Piéu quan trong 13, khi su biéu hién APJ va apelin c6 thé bi giam xubng
hoiic thay dbi dang ké theo qua trinh tién trién cta HF, thi tic dung huyét dong hoc trén
tim mach ctia apelin s& kéo dai & cic bénh nhan bi HF tién trién va tiép nhan liéu phap tri
liéu cham séc stic khoe tiéu chudn (Japp, A.G. et al., Circulation, 121(16):1818-1827
(2010)). |

Tém lai, nhiéu bing ching d3 chi ra ring chit chii van thu thé APJ déng vai trd
bao vé tim & HF va ciing ¢6 thé c6 lgi d6i v6i cac bénh nhan bi HF. Thoi gian ban ton rét
ngén cua apelin trong hé tudn hoan s& giéi han loi ich diéu tri coa nd, va do dé, van c6
nhu cAu vé chit chi van thu thé APJ c6 duoc dong hoc va profin din truyén dugc cai
thién, déng thoi duy tri hodc 1am tang tac dung c6 lgi cua chét chu van apelin APJ ndi

sinh.
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Bén chit k§ thuat ciia sang ché

Séang ché dé cap dén hop chit 4-hydroxylpyridin-2-on, va céc chét twong tu cia
16, 12 hitu ich ding 1am céc chit chii van APJ, bao gdm chét ddng phén lap thé, chat hd
bién, mubi duge dung, hoac dang solvat ctia ching.

Sang ché ciing dé cp dén cac quy trinh va hop chét trung gian ding dé tao ra hop
chét theo sang ché hodc chat déng phan 1ap thé, chét hd bién, mudi dugc dung, hodc dang
solvat cuia ching.

Sang ché ciing d& cap dén dugc phdm chia chit mang duoc dung va it nhit mot
hop chét theo sang ché hodc chét déng phéan 14p thé, chét hd bién, mudi dugc dung, hodc
dang solvat ctia ching.

Hop chét theo sang ché c6 thé duoc st dung trong diéu tri vi/hoic diéu tri du
phong nhiéu bénh hozc cac rdi loan lién quan ti APJ, nhu bénh suy tim, bénh dong mach
vanh, bénh co tim, bénh dai thio dudng va céc rdi loan ¢6 lién quan bao gdm, nhung
khong chi gidi han ¢, hdi ching dong mach vanh cép tinh, bénh thiéu mau cuc b co tim,
bénh ting huyét 4p, bénh ting huyét ap phdi, chimg co thit dong mach vanh, ching co
thit mach n3o, bénh thiéu mau cuc bd/tdn thuong do thiéu mau cuc b, ching dau thét
nguc, bénh than, hoi chimg trao dbi chét va tinh khang insulin.

Hop chét theo sang ché c6 thé dugc sir dung trong tri liéu.

Hop chét theo sang ché c6 thé duogc st dung dé san xuét thubce diéu tri va/hodc
diéu tri du phong nhiéu bénh hoic rdi loan lién quan t&i APJ.

Hop chit theo sang ché c6 thé duoc sir dung riéng 18, két hop véi hop chét khac
theo sang ché, hoac két hop v&i mot hoac nhiéu chét khac.

Céc d4u hiéu va vu diém khéc coa séng ché s& duoc thé hién trong ph?m mo ta chi

tiét va yéu cau bao hd dudi day.
MG ta chi tiet sang che

L Hop chét theo sang ché
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Theo khia canh thir nhét, sang ché d& cap dén, khong ké cac hop chét khac, hop

chat c¢6 cong thirc (1):

“(R1)1-4
D

hodc chit déng phén lap thé, chét hd bién, mudi dugc dung, hodc dang solvat cua ching,
trong do:

alk 12 C 1 alkyl dugc thé bang 0-5 R®;

nhan A doc 1ap dugc chon tur:

nhan B dgc 1ap dugc chon tu:

©, ©, va heteroaryl c6 6 canh;

R' doc 1ap duoc chon tir: halogen, NO,, -(CH,),0R®, (CH,),S(0),Rc, -(CH2),C(=O)R",
(CH2)uNR'R?,  -(CHp),CN,  -(CH),C(=O)NR'R’,  -(CH,),NR*C(=O)R",
-(CH,),NR*C(=O)NR"R?, ~(CH,),NR*C(=O)OR", -(CH,),OC(=O)NRR?,
-(CH,),C(=0)OR®, -(CH)aS(O),NRR?, -(CH)nNR*S(0),NRR?,
-(CH,),NR*S(0),R®, Cy4 alkyl dugc thé bang 0-3 R®, -(CH,),-Cs. carboxyclyl
duoc thé bang 0-3 R®, va -(CH,)y-heteroxyclyl dugce thé bang 0-3 RS;

R? doc 1ap dugc chon tu: Cy5 alkyl dugc thé bé‘mg 0-3 R®; Cy.5 alkenyl duoc thé b'ﬁmg 0-3
R®, va Cy xycloalkyl dugc thé bang 0-3 R®; trong d6 nguyén tir cacbon ngoai trix
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nguyén tir duoc gin vio nhén ctia Cys alkyl v cac nhém nay dugc gin vao do6 cé
thé duoc thay thé béng O,N, vas;

R3 doc lap duogc chon tu:

(1) -(CR*R",C(=0)OC alkyl duoc thé bang 0-5 R°,

(2) -(CR*RY,NR°R?,

(3) -(CR*RH,C(=0)NR°R?,

(4) -(CR*R*NR*C(=0) C,alkyl dugc thé bing 0-5 R®,

(5) -(CR*R*,NR*C(=0)(CR*R*),0C, 4alkyl dugc thé bing 0-5 R°,
(6) -(CR*RH,-R®,

(7) -(CR*R*),- OR?, va

(8) -(CR*RH,NR*C(=0)(CR*R*),R>;

R* doc 1ap duoc chon tir: H, halogen, NR*R?, OCy4 alkyl, va C,4 alkyl; hoic R* va R*
cling véi nguyén tir cacbon ma ching déu duge gin vao dé tao ra Cy xycloalkyl
duoc thé bing 0-5 R%;

R’ ddc 1ap duoc chon tir: -(CHy),- vong cacbon Cs.io va -(CH)y-di vong, mdi nhém nay
dugc thé bang 0-3 RS;

R® doc 1ap duge chon tir: H, halogen, =0, -(CH2),OR®, (CH,),S(0),Rc, -(CH2),C(=O)R®,
-(CH),NR’R®,  -(CHp),CN, -(CH,),C(=O)NR’R?,  -(CH,),NR*C(=O)R",
-(CH,),NR*C(=O)NR°R?, -(CH,)NR*C(=0)OR", -(CH,),OC(=O)NR"R?
~(CH,),C(=O)OR", -(CH2)nS(O),NRR’, -(CH,),NR"S(0),NRR?,
-(CH),NR*S(O),R®, Cy.5 alkyl dugc thé bing 0-3 RS, (CH,),-Cs carboxyclyl

p
dugc thé bang 0-3 RS, va -(CHy),-heteroxyclyl dugc thé bang 0-3 R®;

R doc 1ap duge chon tir H, Cy¢ alkyl dugc thé béng 0-5 R®, Cy¢ alkenyl dugc thé b'fmg
0-5 R, Cy alkynyl duoc thé bing 0-5 R®, -(CH,),-Cs.jocarboxyclyl duoc thé
bang 0-5 R®, va -(CH,),-heteroxyclyl duoc thé bing 0-5 R%; hodc R® va R? cing
v6i nguyén tir nito ma ching déu dugc gén vao dé tao ra nhén di vong duoc thé
bang 0-5 R%;

RP ddc 1ap duoc chon tir H, Cy¢ alkyl dugc thé bz‘?mg 0-5 R, C, alkenyl dugc thé béng
0-5 R, Cys alkynyl dugc thé bing 0-5 R®, -(CH,),-Cs.jocarboxyclyl duoc thé
bang 0-5 RS, va -(CH,)y-heteroxyclyl duoc thé bang 0-5 RS;
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R® doc 1ap dugce chon tir Cy6 alkyl dugc thé bang 0-5 R®, Cyealkenyl dugc thé bing 0-5
R®, Cy.galkynyl dugc thé biang 0-5 R® Cs.scarboxyclyl, va heteroxyclyl;

R® doc 1ap duoc chon tir H va Cy_alkyl dugc thé bang 0-5 R;

R® ddc 14p duogc chon tir Ci alkyl duoc thé bz‘”mg 0-5 Ry, Gy alkenyl, C, ¢ alkynyl,
-(CH2)n-Cs6 xycloalkyl, -(CH)y-Cy heteroxyclyl, -(CHy)p-aryl,
-(CHp)p-heteroaryl, F, Cl, Br, CN, NO,, =0, CO,H, -(CH;),ORg, S(O)pr,
CEONRRY, NR'C(=O)R!, S(O),NRRf NRSO)R, NR'C(=0)OR/,
OC(=0)NR'R' va -(CH,),NR'R";

R’ doc 1ap duge chon tir H, F, CI, Br, CN, OH, Cj_salkyl (t6i uu duoc thé bing halogen va
OH), Cs xycloalkyl, va phenyl, hosic Rfva Rf ciing v&i nguyén tir nito ma chung
déu duoc gin vao dé tao ra nhan di vong tuy y duoc thé bang Calkyl;

n doc lap dugc chontr 0, 1, 2, va 3; va

p doc lap duge chon tir 0, 1, va 2.

Theo khia canh thit hai, sang ché dé cap dén hop chét c¢6 cong thire (I1):

D
hoic chit ddng phan 14p thé, chat hd bién, mubi duoc dung, hoic dang solvat clia

chiing, ndm trong pham vi ctia khia canh thi nhét, trong d6:

R' doc 1ap duoc chon tir: F, Cl, Br , NO,, -(CH2),OR®, -(CH,),C(=O)R®, (CHz)nNRaRa
-(CH,),C(=0)NR’R?, -(CH,),NR*C(=O)R®, C 4 alkyl duoc thé bing 0-3 R® va
Cs.6 xycloalkyl dugc thé bang 0-3 R%;

R? doc lap dugc chon tu: C;s alkyl dugc thé béng 0-3 R% Cis alkenyl, va Cig
xycloalkyl; trong d6 nguyén tir cacbon ngoai trir nguyén tir duoc gin vao nhan
C.5 alkyl va cac nhém nay dugc gin vao d6 duoc thay thé bang O, N, va S;

R® ddc 1ap dugce chon tur:
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(1) -(CR*R",C(=0)0C, 4 alkyl duoc thé bang 0-5 R°,

(2) -(CR*RH,NR*R?,

(3) -(CR'RY),C(=O)NR'R?,

(4) -(CR*RH,NR*C(=0) C4alkyl dugc thé bing 0-5 R®,

(5) -(CR*RHNR*C(=0)(CR*R*),0C, 4alkyl duogc thé bing 0-5 R°,
(6) -(CR*RH,-R?,

(7) -(CR*RY),- OR®, va

(8) (CR'RDNR'C(=0)(CR'R)R;

R* ddc lap dugce chon tir: H, F, CI, NR*R?, OC 4 alkyl, va Ci alkyl; hodc R* va R* cing
v6i nguyén tir cacbon ma chiing déu dugc gin vao dé tao ra Cs.¢ xycloalkyl dugc
thé bang 0-5 RS

R’ déc 1ap duge chon tir: -(CHy)p-aryl, -(CHa),-Cs.¢ xycloalkyl va -(CHy),-di vong, mdi
nhém nay duoc thé bing 0-3 R®;

R® doc 1ap duge chon tir: H, F, CI, Br, -OR®, =0, -(CH,),C(=O)R®, -(CH,),C(=0)OR”,
«(CH2),NR’R?, CN, -(CH,),C(=0)NR’R? C4 alkyl dugc thé bang 0-3 R®,
(CH,),-Cs. carboxyclyl duoc thé bang 0-3 RS, va -(CH,),-heteroxyclyl duoc thé
bang 0-3 R%; ‘

R?® doc 1ap duge chon tir H, Cy alkyl duoc thé b'?lng 0-5 R®, -(CH,),-Cs.jocarboxyclyl
duoc thé bang 0-5 R®, va -(CHy)y-heteroxyclyl duoc thé bing 0-5 R hoic R? va
R* cling v&i nguyén tir nito ma ching déu dugc gin vao dé tao ra nhan di vong
duoc thé bing 0-5 R%;

R doc lap dugc chon tr H, Cy¢ alkyl dugc thé bing 0-5 R®, Cy.¢ alkenyl duoc thé bﬁng
0-5 R, Cp alkynyl duoc thé bing 0-5 RS, -(CHa)a-Cs.jocarboxyclyl duoc thé
bang 0-5 R®, va -(CH,),-heteroxyclyl dugc thé bing 0-5 RS

R® doc lap duoc chon tir Cg alkyl dugc thé bing 0-5 Ry Cos alkenyl, Cyg alkynyl,
-(CH)p-Cs6 xycloalkyl, -(CH)p-Csos heteroxyclyl, -(CHp)y-aryl,
-(CHp)n-heteroaryl, F, Cl, Br, CN, NO,, =0, CO;H, -(CH),ORg, S(O)pr,
CEONRRY,  NR'C(=O)R!, S(0),NRR’ NR'S(O),R}, NR'C(=0)OR,
OC(=0)NRR! va -(CH,),NR'R;
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R’ doc 1ap duoc chon tir H, F, Cl, Br, CN, OH, Cy.salkyl (t8i uu duoc thé bing halogen va
OH), Cs.sxycloalkyl, va phenyl;
n ddc 14p duge chon tr 0, 1, 2, va 3; va

p ddc 1ap dugce chon tir 0, 1, va 2.

Theo khia canh thi ba, sang ché dé cap dén hop chét c6 cong thirc (I11):

R3
OH 0‘\<
AU N
N~ XY N
| =
R? OH
1 R!
R _ i
N

(R™)o4 (I1)
hodc chit déng phan 1ap thé, chét hd bién, mubi dugc dung, hoac dang solvat ctia
chung, nam trong pham vi ctia khia canh thir nht hoic khia canh tht hai, trong do:
R! doc 1ap duge chon tu: F, ClI, OH, va OC,4 alkyl;
R'™ ddc Jap duoc chon tir: F, Cl, va Cy, alkyl;
R* doc l1ap duge chon tu: Cy.s alkyl duge thé béng 0-3 R%; Cys alkenyl, va Cy¢ xycloalkyl
va CHzo(CH2)1-3CH3;
R ddc 1ap dugc chon tur:
(1) -(CR*R*,C(=0)OC alkyl dugc thé bing 0-5 R°,
(2) -(CR*RH.NR’R?,
(3) -(CR*R*),C(=0)NR*R?,
(4) -(CR*RYNR*C(=0) C,.salkyl dugc thé bang 0-5 R°,
(5) -(CR*R*),NR*C(=0)(CR*R*),0C; 4alkyl duoc thé bang 0-5 R°,
(6) -(CRRY),-R’,
7) -(CR*RY),- OR?, va
(
(8) -(CR*R*),NR*C(=0)(CR*R*.R’;

-10-
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R* doc 1ap duoc chon tir: H, F, Cl, NR*R? OC,4 alkyl, va C 4 alkyl; hodc R* va R* cing
v6i nguyén tir cacbon ma ching déu duge gin vao dé tao ra Cs. xycloalkyl dugc
thé bang 0-5 R;

R’ ddc 1ap duoc chon tir: -(CHy),y-aryl, -(CH,),-Cs.6 xycloalkyl va -(CH,),-di vong, mdi
nhém nay duge thé bing 0-3 R®;

R® doc 1ap duge chon tir: H, F, CL, Br, -OR®, =0, -(CH,),C(=0)R®, -(CH,),C(=0)OR®,
-(CH,),NR’R?, CN, -(CH,),C(=O)NR’R?, Cp4 alkyl dugc thé bing 0-3 R"
(CH,),-Cs.6 carboxyclyl dugc thé bang 0-3 R®, va -(CH,),-heteroxyclyl duoc thé
biang 0-3 RS;

R* doc lap duge chon tir H, Cyrg alkyl dugc thé bang 0-5 RS, ~(CH,),-Cs.jocarboxyclyl
duoc thé biang 0-5 RS, va -(CHy),-heteroxyelyl duoc thé bing 0-5 R%; hoic R* va
R® cling v6i nguyén tir nito ma ching ddu dugc gin vio dé tao ra nhan di vong
dugc thé bang 0-5 R®;

R® doc 1ap dugce chon tir H, Cy¢ alkyl dugce thé béng 0-5 R®, C, alkenyl dugc thé bﬁng
0-5 R, Cy alkynyl dugc thé bing 0-5 RS, -(CH,)s-Cs.jocarboxyclyl duoc thé
bang 0-5 R, va -(CH,),-heteroxyclyl duoc thé bang 0-5 R

R® doc 1ap duge chon tir Crg alkyl (tuy y dugc thé bang F va Cl), OH, OCHs, OCFs,
-(CH2)a-Cs6 xycloalkyl, -(CH2)a-Caos heteroxyclyl, -(CHy)y-aryl,
-(CHy)y-heteroaryl, F, Ci, Br, CN, NO,, =0, CO,H; va

n doc lap dugc chontur 0, 1, 2, va 3.

Theo khia canh tht tu, sang ché dé cap dén hop chét c6 cong thuc (I1I), hodc chét
ddng phan 14p thé, cht hd bién, mudi duoc dung, hodc dang solvat clia ching, ndm trong
pham vi cta khia canh bét ky trong sb cac khia canh thir nhét, thr hai va khia canh tha
ba, trong d6:

R3 doc 1ap dugc chon tur:
(1) (CR'R,-R’,
(2) -(CR*RY),- OR®, va
(3) -(CR'R)NR*C(=0)(CR'R*):R;
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R* ddc 14p duogc chon tir: H, F, Cl, N(CH;),, OCHs, va CHs; hoic R* va R* cing véi
nguyén tir cacbon ma ching déu duoc gén vao d tao ra xyclopropyl;

R® doc 18p dugc chon tur:

(R®)03 (R%0.3 (R®)0.3 (R%)0-3 (R%0.3
& ;</ L K
R%),.
(R®)o3 S /( oz (R™)o-2

R® doc 1ap duoce chon tir: H, F, Cl, Br, -OCH;, -OCF;, =0, CN, CHj, CF; -(CHy),-aryl, -
(CH2),-Cs.6 xycloalkyl duge thé bang 0-3 R®, va -(CHy)g-heteroxyclyl duogc thé
bing 0-3 RS;

R® doc 14p duge chon tir: H, CHs, aryl dugc thé bang 0-3 R®, va heteroxyclyl dugc thé
béng 0-3 RS;
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R* doc lap duoc chon tir H, Ci alkyl dugc thé bang 0-5 RS, -(CH,),-Cs.jocarboxyclyl
duoc thé bang 0-5 R®, va -(CHy)a-heteroxyclyl duge thé bang 0-5 RS;

R® ddc 14p dugc chon tir Ci¢ alkyl (tuy y dugc thé béng F va Cl), OH, OCHj3;, OCFs;,
-(CH2)n-Cs6 xycloalkyl, -(CH2)n-Cas6 heteroxyclyl, -(CHy)p-aryl,
-(CHy)p-heteroaryl, F, Cl, Br, CN, NO,, =0, CO,H; va

n ddc 18p dugce chon tr 0, 1, 2, va 3.

Theo khia canh thit nim, sang ché d& cip dén hop chit c6 cong thic (111),

hodc chét déng phéan lap thé, chat hd bién, mudi dugc dung, hodc dang solvat ctia chung,

nam trong pham vi clia khia canh bét ky trong sb cac khia canh thir nhét, thir hai va khia

canh thir ba, trong do:

R? ddc 18p dugc chon tur:

(1) -(CR'R),NR'R?,
(2) (CR'RY).CEONRR,

R* doc 1ap duge chon ti: H, F, Cl, N(CHs),, OCHj, va CHj; hodc R* va R* cing vé6i
nguyén tir cacbon ma ching du dugc gén vao dé tao ra Cs.¢ xycloalkyl dugc thé
bang 0-5 R;

RS doc 1ap dugc chon tir: H, F, Cl, Br, -OCHj3, -OCF;, =0, CN, CHj;, CF; -(CHy),-aryl, -
(CH,),-Cs.6 xycloalkyl dugc thé bing 0-3 RS, va -(CHa)y-heteroxyclyl duoc thé
bang 0-3 RS;

R® doc lap dugc chon tu: H, CHj3, aryl duoc thé béng 0-3 R, va heteroxyclyl dugc thé
bang 0-3 RS;

R® va R® cling véi nguyén tir nito ma ching déu duoc gin vao d& tao ra nhan di vong

dugc thé bf?mg 0-5 R®, trong d6 nhén di vong duogc chon tir:

(R%)o. (R®)o. O R% (R%)o.
— 0-3 — 0-3 >\__\/\ 03 — 0 Z
N ) N "0 N O o-N_ ~N—R®
) S , _/ , / ,
(R%o-3 s JR%
§-N/ A Oy (R%s (R%o2 NN

N—R® N g YAy \J
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O
RGa S )\
SN S)\N\/} 5\N 0 (R9%.

N
e, e, f\@ s’\@
) (R6)0-1, (Re)o-z (R 02,

N NS
s N\j SN /N b
[ 6 6
R TR
G (Re)oz o o2

SS
N
4 T R%

R® d6c 1ap duoc chon tir Cyr alkyl (tuy ¥ dugc thé bang F va Cl), OH, OCH;, OCF;,
-(CH2)p-Cs6 xycloalkyl, -(CH2)n-Cs heteroxyclyl, -(CHy)p-aryl,
-(CHy)p-heteroaryl, F, Cl, Br, CN, NO,, =0, CO,H; va

n doc 1ap duge chon tr 0, 1, 2, va 3.

Theo khia canh tht sau, sang ché dé cap dén hop chét c6 cong thie (III), hoac
chat ddng phén l4p thé, chit hd bién, mudi dugc dung, hodc dang solvat ciia chiing, nim
trong pham vi ctia khia canh bét ky trong s6 cAc khia canh thtr nhét, thir hai va khia canh
thir ba, trong do:

R! doc 1ap dugc chon tir: F, Cl, OH, va OC, 4 alkyl;
R' doc 1ap duge chon tir: F, Cl, va C alkyl;
R* doc 1ap duoc chon tir: Cps alkyl duoc thé bing 0-3 R Cps alkenyl, va Cpg
xycloalkyl; va CH,O(CH,);.3CHs;
R? ddc lap dugc chon tur:
(1) -(CH,),C(=0)0C,4 alkyl dugc thé bing 0-3 RS,
(2) -(CH,).NR'R,
(3) ~(CH2).C(=O)NR'R’,
(4) -(CH2),NR*C(=0) Cy4alkyl dugc thé bang 0-3 R®, va
(5) -(CH,)-NR*C(=0)(CR*R*),0C; 4alkyl dugc thé bing 0-3 R®;
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R* doc 14p duoc chon tir: H, F, C1, NR*R?, OCy alkyl, va Ci4 alkyl;

R’ doc 1ap duogc chon tir: -(CHa)p-aryl, -(CH,)y-Cs.s xycloalkyl va -(CH,),-di vong, méi
nhém nay duoc thé bang 0-3 R®;

RS doc 1ap dugc chon tur: H, F, Cl, Br, -OCHj3;, -OCF;, =0, CN, CHj;, CF; -(CH,)y-aryl, -
(CH,),-Cs.6 xycloalkyl duoc thé bang 0-3 R®, va -(CH,)y-heteroxyclyl duge thé
bing 0-3 R;

R* ddc 1ap duoc chon tir H, Cy alkyl duoc thé bing 0-5 RS, -(CH,)a-Cs.jocarboxyclyl
duoc thé bang 0-5 R®, va -(CH,),-heteroxyclyl duoc thé bang 0-5 RS

R® doc 14p duoc chon tir Cig alkyl (tuy ¥ dugc thé béng F va Cl), OH, OCHj3;, OCF;,
-(CH2)n-Cs6 xycloalkyl, -(CH2)y-Cs heteroxyclyl, -(CHy)p-aryl,
-(CHy)p-heteroaryl, F, Cl, Br, CN, NO,, =0, CO,H; va

n doc 1ap dugce chon tr 0, 1, 2, va 3.

Theo khia canh thir bay, sang ché d& cap dén hop chit c6 cong thice (IV):

R3
OH 0’\<
~ N

D
L
R2 OH

R aw)
hodc chét déng phan lap thé, chat hd bién, mubi duge dung, hoic dang solvat cta
ching, nam trong pham vi cta khia canh thur nhét va khia canh thit hai, trong do:
R! doc leflp duogc chon tir: -CH,OH, -OCH3, -OCF;,0CH,Ph, -C(=0)NR*R?, -NR*R?, CH3,
CH,CHj3, CH(CHs),, va xyclopropyl;
R? doc 18p dugc chon tir: Ci4 alkyl dugce thé béng 0-3 R%; C,4 alkenyl, Cy¢ xycloalkyl,
va CH,O(CHy);.3CHs;
R? ddc 1ap duoc chon tir:
(1) -(CR*R*),C(=0)OC, 4 alkyl duoc thé bing 0-3 R®,
(2) -(CR*R*),NR*R?,
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(3) -(CR*RH,C(=O)NR*R?,

(4) -(CR*R*,NR*C(=0) Cy.salkyl duoc thé bang 0-3 R°,

(5) -(CR*R*),NR*C(=0)(CR*R"),0C;4alkyl dugc thé biang 0-3 R®,
(6) (CR'R)R’,

(7) -(CR*RM,- OR®, va

(8) -(CR*R*),NR*C(=0)(CR*R*),R>;

R* doc 1ap duoc chon tir: H, F, C1, NR*R?, OC\ alkyl, va Cy4 alkyl;

R® doc 1ap duoc chon tur: aryl, Cs¢ xycloalkyl va di vong, mdi nhém nay duge thé b%lng
0-3 RS

R® doc lap duge chon tir: H, F, Cl, Br, -OR®, =0, -(CH,),C(=O)R®, -(CH,),C(=0)OR",
-(CH,),NR*R?, CN, -(CH,),C(=0)NR’R?, C.4 alkyl duoc thé bang 0-3 RS,
(CH,),-Cs.6 carboxyelyl duoc thé bang 0-3 RS, va -(CHy)p-heteroxyclyl duge thé
bang 0-3 RS;

R* doc lap duoc chon tir H, Ci alkyl dugc thé bang 0-5 RS, -(CH,),-Cs.iocarboxyclyl
duoc thé bang 0-5 R®, va -(CHy),-heteroxyclyl duoc thé bing 0-5 R hoic R* va
R® cling v6i nguyén tir nito ma chiing déu duoc gin vao dé tao ra nhén di vong
duoc thé biang 0-5 RS;

R_b doc 1ap duoc chon tr H, Cy¢ alkyl duoc thé bz‘?mg 0-5 R®, Cyp¢ alkenyl duoc thé béng
0-5 R®, Cys alkynyl dugc thé bing 0-5 R®, -(CHy),-Cs.jecarboxyclyl duoc thé
bang 0-5 R®, va -(CH,),-heteroxyclyl duoc thé bing 0-5 R;

R® doc 1ap dugce chon tir Cig alkyl (tuy v duoc thé béng F va Cl), OH, OCHj3, OCFs,
-(CH2)p-Cs xycloalkyl, -(CH2)n-Cass heteroxyclyl, -(CHy)p-aryl,
-(CHy)p-heteroaryl, F, Cl, Br, CN, NO,, =0, CO,H; va

n ddc 1ap dugc chon tir 0, i, 2,va3.

Theo khia canh th tim, sang ché d& cép dén hop chéit dugc chon tir cic vi du
duoc minh hoa hodc chét df‘)ng phén 1ap thé, chét hd bién, mudi duge dung, hodc dang

solvat ctia chung.

Theo mot khia canh khéc, sang ché dé cap dén hop chit c6 cong thirc (I):
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OH

N

-

R2 OH

(le)o-z

~“(R1)14
D

hoic chit ddng phan 1ap thé, chit ddng phan déi anh, chit ddng phan khong dbi quang,
chét vh(:) bién, mudi dugc dung, céc solvat, hodc tién duoc chét cua chiing, trong do:
alk 1 C14 alkyl duoc thé bang 0-5 RS;

nhan A ddc 14p dugc chon tur:

nhéan B doc 1ap duogc chon tur:

OO
, , va heteroaryl c6 6 canh;

R' doc lap dugce chon tir: H, halogen, NOs, -(CH,),OR®, (CH,)aS(O),R., -(CH,),C(=O)R®,
«(CHp).NR'R®,  -(CH,),CN, -(CH),C(=O)NR’R?,  -(CH,),NR’*C(=O)R’,
-(CH,).NR’C(=O)NR’R?,  -(CH,),NR’C(=0)OR®,  -(CH,),OC(=O)NR’R?,
~(CH>),C(=0)OR’, ~(CH2),S(0),NR°R?, -(CH,),NR*S(0),NR*R?,
-(CH2).NR*S(0),R°®, Cy4 alkyl dugc thé bang 0-3 R®, -(CH,),-Cs. carboxyclyl
duoc thé bang 0-3 RS, va -(CHy),-heteroxyclyl dugce thé bang 0-3 RS;

R? ddc 1ap duge chon tir: Cy_5 alkyl dugce thé bﬁng 0-3 R%; Cy.5 alkenyl duoc thé bz‘?mg 0-3
R®, va Cy¢ xycloalkyl dugc thé bang 0-3 R®; véi didu kién khi R? 14 Cy_s alkyl, thi
nguyén tir cacbon trir nguyén tir duge gn truc tiép vao nhén pyridin ¢ thé dugc
thay thé bang O, N, va S;
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R? doc 1ap dugc chon tur:
(1) -(CR*R*),C(=0)OC}4 alkyl duoc thé bang 0-5 R®,
(2) -(CR*RH)NR'R?,
(3) -(CR*R%),C(=0)NR"R?,
(4) -(CR*R*NR*C(=0)C; 4alkyl duoc thé bang 0-5 R®,
(5) -(CR*R*),NR*C(=0)(CR*R*),0C; 4alkyl dugc thé bing 0-5 R®,
(6) (CR'R)R’,
(7) -(CR'RY-OR’,
(8) -(CR*RHNR*C(=0)(CR*R*),R’, v
(9) (CR*RY),C(=0)NR*(CR*R*),R’;

R* doc 1ap duge chon tir: H, halogen, NR*R?, OC,4 alkyl, va Cy4 alkyl; hoic R* va R*
cling v6i nguyén tir cacbon ma chiing déu dugc gin vao dé tao ra Cs.s xycloalkyl
duoc thé bang 0-5 R _

R’ doc lap duge chon tir: -(CH,),- vong cacbon Cs.jo va -(CHy),-di vong, mdi nhém nay
v duoc thé bang 0-3 RS;

R® doc 1ap duge chon tir: H, halogen, =0, -(CH,),0R®, (CH,),S(0),Re, -(CH,).C(=O)R?,
-(CH2),NR°R®,  -(CHp),CN, -(CH2).C(=O)NR°R?,  -(CH,).NR*C(=O)R®,
-(CH,),NR*C(=0)NR’R’, -(CH,).NR*C(=0)OR", -(CH),OC(=O)NRR?,
-(CH,),C(=0)OR", <(CH2)nS(O)pNRR?, -(CH,),NR"S(0),NRR?,
-(CH,).NR*S(0),R%, Cy5 alkyl dugc thé bing 0-3 R®, (CHy),-Cs carboxyclyl
dugc thé bang 0-3 RS, va -(CH,),-heteroxyclyl duoc thé bang 0-3 R®;

R?® doc 1ap duoc chon tir H, Cy6 alkyl dugc thé b?mg 0-5 R®, Cy6 alkenyl duoc thé béng
0-5 R®, C, alkynyl duoc thé bf?mg 0-5 R®, -(CHy),-Cs.jocarboxyclyl duoc thé
bang 0-5 RS, va -(CH,)y-heteroxyclyl duoc thé bang 0-5 R®; hodc R* va R? cing
v6i nguyén tir nito ma chiing déu dugc gin vao dé tao ra nhan di vong dugc thé
bang 0-5 RS;

R® ddc 1ap dugc chon tir H, Cy6 alkyl dugc thé b?mg 0-5 R®, Cp¢ alkenyl dugc thé béng
0-5 R, Cp alkynyl dugc thé bang 0-5 RS, -(CH,),-Cs.jocarboxyclyl duoc thé
bang 0-5 R®, va -(CH,),-heteroxyclyl dugc thé bang 0-5 RS;
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RC doc 14p duogc chon tir Ci alkyl duoc thé bing 0-5 RS, Cyealkenyl duge thé bang 0-5
R®, Cyalkynyl duoc thé bang 0-5 R® Cs¢carboxyclyl, va heteroxyclyl;

RY doc 1ap dugc chon tir H va Cy4alkyl dugc thé béng 0-5 R

R® ddc 14p duoc chon tir Ci¢ alkyl duoc thé béng 0-5 Ry, Cy¢ alkenyl, C, alkynyl,
-(CH2)»-Cs.6 xycloalkyl, -(CHy)a-Cys heteroxyclyl, -(CHy)y-aryl,
-(CHy),-heteroaryl, F, Cl, Br, CN, NO,, =0, COH, -(CH,),OR;, S(O),R,
C(=O)NRRY, NR'C(=OR’, S(O),NRR, NR'S(O)R, NR'C(=0)OR’,
OC(=0)NR'Rf va -(CH,),NRRf;

Rf doe 1ap dugce chon tir H, F, Cl, Br, CN, OH, Cj_salkyl (téi uu duoc thé bﬁng halogen va
OH), Cs. xycloalkyl, va phenyl, hodc R va Rf cing véi nguyén tur nito ma chung
déu dugc gin vao dé tao ra nhan di vong tuy ¥ duogc thé bang Calkyl;

n doc 1ap duogc chon tr 0, 1, 2, va 3;

r doc 1ap dugc chon tr 0, 1, 2, va 3; va

p doc 1ap duge chon tir 0, 1, va 2.

Theo mot khia canh khéc, sng ché dé cap dén hop chat c6 cong thic (I), hodc
chit ddng phén lap thé, chit déng phan ddi anh, chit ddong phan khong d6i quang, chit hd
bién, mudi duoc dung, cac solvat, hodc tién dugc chét cua chung, trong dé:
alk 14 C ¢ alkyl duoc thé bang 0-5 R®;
nhan A dgc 14p dugc chon tur:

R3 R R® R
0— ji’%\\ N= N=( s—( | S*gx\
L e B L LD

3

nhan B ddc 14p dugc chon tu:

way v

@ @ va heteroaryl cé 6 canh;

b b

-19-



30037

R' ddc lap duge chon tir: H, halogen, NO,, (CH,),OR®, (CH,),S(0),R., -(CH,),C(=O)R",
-(CH2NR'R®,  «(CH2WCN,  -(CHp),C(=O)NR'R’,  -(CH,),NR'C(=O)R",
-(CH)NR’C(=0)NR*R?,  -(CH,).NR’*C(=0)OR®,  -(CH,),OC(=O)NR°R?,
-(CH,),C(=0)OR", -(CH,)oS(O),NR*R?, - -(CH,),NR*S(0),NR*R?,
-(CH),NR*S(0),R°, Cy4 alkyl dugc thé bang 0-3 R®, -(CH,),-Cs.¢ carboxyclyl
dugc thé biang 0-3 RS, va -(CH,)y-heteroxyclyl duge thé bing 0-3 RS;

R? doc 1ap dugc chon tu: Cy.s alkyl duoc thé bing 0-3 R® Cy.s alkenyl duoc thé b?ing 0-3
R®, va Cy xycloalkyl dugc thé bang 0-3 R®; véi didu kién khi R* 1a Cy.s alkyl, thi
nguyén tir cacbon trir nguyén tir duoc gén truc tiép vao nhn pyridin c6 thé duoc
thay thé bang O, N, va S;

R doc 1ap duoc chon tu:

(1) -(CR*RH,C(=0)OC4 alkyl dugc thé bing 0-5 R°,

(2) -(CR*RHNR*R?,

(3) -(CR*R",C(=O)NR*R?,

(4) -(CR'RHNR*C(=0)C;salkyl duoc thé bang 0-5 RS,

(5) -(CR*RHNR*C(=0)(CR*R*),0C _salkyl duoc thé bang 0-5 R°,
(6) -(CR*'RH-R’, '

(7) -(CR'RY),-OR’, |

(8) -(CR*RHNR*C(=0)(CR*RH,R’, va

(9) —(CR*R*),C(=0)NR*(CR*RY),R’;

R* dc 1ap duogc chon tir: H, halogen, NR°R?, OCy4 alkyl, va Cy4 alkyl; hogc R* va R*
cling v6i nguyén tir cacbon ma chiing déu duoc gin vao dé tao ra Cs.¢ xycloalkyl
dugc thé bang 0-5 RS;

R’ ddc 1ap duoc chon tir: -(CHy),- vong cacbon Cs.19 va -(CH,)y-di vong, mdi nhém nay
dugc thé bf’mg 0-3 R

R® doc 1ap dugc chon tir: H, halogen, =0, -(CH,),OR®, (CH,),S(0),Re, -(CH2),C(=O)R®,
-(CH2uNR'R?,  «(CHo):CN,  -(CH2uC(=O)NR'R’,  -(CH,):NR*C(=O)R’,
-(CHy).NR*C(=0)NR*R?,  -(CH,),NR*C(=0)OR®,  -(CH,),OC(=O)NRR?,
~(CH,),C(=0)OR®, -(CH,),S(O),NRR?, -(CH,).NR*S(0),NR*R?,
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-(CH,),NR*S(0),R®, Cy.5 alkyl dugc thé bang 0-3 R®, (CH,),-Cs carboxyclyl
dugc thé bang 0-3 R, va -(CH,),-heteroxyclyl duoc thé bang 0-3 RS;

R* doc 1ap duoc chon tir H, Cy4 alkyl duge thé béng 0-5 R®, Cp.6 alkenyl duoc thé bé“mg
0-5 R®, Cy alkynyl duoc thé bing 0-5 R®, -(CH,),-Cs.jocarboxyclyl dugc thé
bang 0-5 R®, vi -(CH,)y-heteroxyclyl duge thé bang 0-5 R hoiac R* va R? cing
v6i nguyén tir nito ma ching déu dugc gin vao dé tao ra nhan di vong dugc thé
bang 0-5 R;

R® doc 1ap dugc chon tir H, C; alkyl duoc thé b@fmg 0-5 R, C,6 alkenyl duoc thé b%lng
0-5 R®, Cp alkynyl dugc thé bang 0-5 R®, -(CH,)y-Cs.jgcarboxyelyl dugc thé
bang 0-5 R®, va -(CH,),-heteroxyclyl duoc thé bing 0-5 RS;

R ddc 1ap dugce chon tir Cy¢ alkyl duge thé béng 0-5 R®, C,6alkenyl duoc thé b%lng 0-5
R®, Gy alkyny! duoc thé bang 0-5 R® Csscarboxyclyl, va heteroxyclyl;

R? ddc lap dugce chon tir H va Cysalkyl duoc thé béng 0-5 R

R ddc 1ap duge chon tir Cy6 alkyl dugc thé bing 0-5 Ry, Cy alkenyl, C,¢ alkynyl,
-(CH)n-Cs6 xycloalkyl, -(CH2)n-Cy heteroxyclyl, -(CH,)p-aryl,
-(CHy)y-heteroaryl, F, Cl, Br, CN, NO,, =0, CO;H, -(CH,),OR;, S(O),R’,
CEONRRY,  NR'C(=O)R', S(0),NRR, NR'S(O),R, NR'C(=0)OR
OC(=0)NRRf va -(CH,),NR'R;

Rf doc 18p duogc chon tir H, F, Cl, Br, CN, OH, C,_salkyl (téi uu duge thé béng halogen va
OH), Cs6 xycloalkyl, va phenyl, hodc R va Rf ciing véi nguyén tir nito ma chung
déu duoc gén vao dé tao ra nhan di vong tuy y dugc thé bang C,4alkyl;

n doc 1ap duge chon tir 0, 1, 2, va 3;

r doc 1ap duge chontr 0, 1, 2, va 3; va

p doc 1ap dugc chon tir 0, 1, va 2.

Theo mot khia canh khac, sang ché dé cap dén hop chét ¢6 cong thie (I1):
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ey

hodc chit ddng phan 1ap thé, chit ddng phén dbi anh, chit dong phan khong dbi quang,

chét hd bién, mubi dugc dung, cac solvat, hodc tién dugc chat cua chung, trong doé:

R! dbc 1ap duoc chon tir: F, Cl, Br , NO,, -(CH),OR®, -(CH,),C(=0)R®, -(CH,),NR*R?,
-(CH2),C(=0)NR*R?, -(CH»),NR*C(=O)R®, Ci4 alkyl dugc thé bang 0-3 R°® va
Cs.6 xycloalkyl dugc thé bang 0-3 RS;

R? doc 1ap dugc chon tu: C;s alkyl dugce thé bz“mg 0-3 R% Cis alkenyl, va Cys
xycloalkyl; véi didu kién khi R? 14 Cy_s alkyl, thi nguyén tir cacbon trir nguyén tir
duoc g'fm truc tiép vao nhan pyridin cé thé duoc thay thé béng O,N,vas;

R® ddc 1ap dugc chon tur:

(1) -(CR*R*),C(=0)OC 4 alkyl dugc thé bang 0-5 R,

(2) -(CR*RY)NR°R?, '

(3) -(CR*R",C(=0)NR*R?,

(4) -(CR*RHNR*C(=0)C,alkyl duoc thé bang 0-5 RS,

(5) -(CR*R*NR*C(=0)(CR*R*,0C; 4alkyl duoc thé bang 0-5 R®,
(6) -(CR*R*),-R’,

(7) (CR*R*),-OR’,

(8) -(CR'RHNR*C(=0)(CR'R*),R’, va

(9) ~(CR*R*),C(=0)NR*(CR*R*),R’;

R* doc 1ap dugc chon tir: H, F, Cl, NR*R?, OC 4 alkyl, va Cy4 alkyl; hoic R* va R* cing
v6i nguyén tir cacbon ma chiing d&u dugc gén vao dé tao ra Cs.¢ xycloalkyl dugc
thé bang 0-5 R;

R’ doc 1ap dugce chon tir: -(CHy),-aryl, -(CH,),-Cs. xycloalkyl va -(CH,),-di vong, mdi
nhém nay duoc thé bang 0-3 R;
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R® doc 18p duge chon tir: H, F, Cl, Br, -OR®, =0, -(CH,),C(=O)R", -(CH,),C(=0)OR",
~(CH,).NR®R?, CN, ~(CH,),C(=O)NR*R?, -(CH,)aS(0),NR*R?, C4 alkyl dugc thé
bing 0-3 R° (CHy),-Csg carboxyclyl dugc thé biang 0-3 R° va
~(CHy),-heteroxyclyl dugc thé bang 0-3 R%;

R? doc 1ap duge chon tir H, Cp¢ alkyl duoc thé bang 0-5 R®, -(CH,),-Cs.jocarboxyclyl
duoc thé bang 0-5 R®, va -(CHa),-heteroxyclyl duge thé bang 0-5 R®; hodc R?* va
R® cling v6i nguyén tir nito ma ching déu dugc gin vao dé tao ra nhan di vong
dugc thé bang 0-5 R%;

R® ddc 1ap duoc chon tir H, Cy6 alkyl dugc thé bang 0-5 R, C,. alkenyl dugc thé bing
0-5 R®, Cy alkynyl dugc thé bing 0-5 RS, -(CHa),-Cs.jecarboxyelyl dugc thé
bang 0-5 RS, va -(CHa),-heteroxyclyl duoc thé bing 0-5 R%;

R® doc lap dugc chon tir Ci alkyl duoc thé bing 0-5 Ry, Ca alkenyl, Cy alkynyl,
-(CH)»-Cs6 xycloalkyl, -(CH)p-Cas heteroxyclyl, -(CHy)p-aryl,
-(CHy)y-heteroaryl, F, Cl, Br, CN, NO,, =0, COH, -(CH),ORg, S(O)pr,
CE=ONRRY, NR'C(=0)R’, S(O),NRR, NR'S(O),R, NR'C(=0O)OR',
OC(=0)NRRf va -(CH,),NR'R; ,

R doc 1ap duge chon tir H, F, Cl, Br, CN, OH, Cy.salkyl (t6i uu dugc thé bing halogen va
OH), Cs¢xycloalkyl, va phenyl;

n doc 1ap dugce chontr 0, 1, 2, va 3;

r ddc 18p duge chon tir 1, 2, va 3; va

p doc 1ap dugce chon tur 0, 1, va 2.

Theo mot khia canh khac, sang ché dé cap dén hop chét c6 cong thire (1)

R3
OH 0‘<
N
NS
_
R2 OH
R! R

(R")o-1 (II0)
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hodc chit ddng phén 1ap thé, chit ddng phan dbi anh, chit dong phén khéng ddi quang,
P p q

chét hd bién, mubi duge dung, solvat, hoac tién dugc chit cta chung, trong dé:

R! doc 1ap dugce chon tur: F, Cl, OH, va OC, 4 alkyl;

R' doc 14p duoc chon tir: F, Cl, va Cy alkyl;

R? doc 1ap duogc chon tu: Cy.s alkyl dugc thé béng 0-3 R%; Cy.5 alkenyl, va C; xycloalkyl
va CHzo(CH2)1_3CH3;

R? doc 18p dugc chon tur:

(1) -(CR*R*),C(=0)OC alkyl duoc thé bang 0-5 R°,

(2) -(CR*R*)NR*R?,

(3) -(CR*R*),C(=0)NR*R?,

(4) -(CR*R*)NR*C(=0) C,4alkyl dugc thé bang 0-5 R,

(5) -(CR*R*),NR*C(=0)(CR*R*),0C 4alkyl dugc thé bang 0-5 R®,
(6) (CR'R)R’,

(7) -(CR*R*),-OR®, va

(8) -(CR*R*),NR*C(=0)(CR*'R*),R’, va

(9) «(CR*R*,C(=0)NR*(CR*'R.R’;

R* doc 1ap duge chon tir: H, F, CL, NR*R?, OCy4 alkyl, va Ci4 alkyl; hoic R* va R* cing
v6i nguyén tir cacbon ma chung déu dugc gin vao dé tao ra Cs.¢ xycloalkyl dugc
thé bang 0-5 R®;

R’ doc 1ap duoc chon tir: -(CHy),-aryl, -(CH,),-Cs.s xycloalkyl va -(CHy),-di vong, mdi
nhém nay duoc thé bang 0-3 R®;

R® doc 14p duge chon tir: H, F, Cl, Br, -OR®, =0, -(CH,),C(=0)R®, -(CH,),C(=0O)OR”",
-(CH2),NR*R? CN, -(CH,),C(=O)NR’R?, -(CH,),S(0),NR*R?, C, alkyl dugc thé

p
bing 0-3 R° (CHy),-Css carboxyclyl duoc thé bing 0-3 RS, va
-(CHa)p-heteroxyclyl duoc thé bang 0-3 RS;

R® doc 1ap duge chon tir H, Cy alkyl dugc thé bing 0-5 R®, -(CH,),-Cs.jocarboxyclyl
duogc thé bing 0-5 R®, va -(CHy),-heteroxyclyl duoc thé bang 0-5 R®; hoic R? va
R® ciing v6i nguyén tir nito ma ching déu duoc gin vao dé tao ra nhan di vong

duoc thé bang 0-5 R%;
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R® doc 1ap dugc chon tir H, Cy¢ alkyl dugc thé b.:}mg 0-5 RS, Cp.6 alkenyl duoc thé béng
0-5 R, Cy alkynyl dugc thé bang 0-5 R®, -(CHa)y-Cs.jocarboxyclyl duoc thé
bang 0-5 R®, va -(CH,)p-heteroxyclyl dugc thé biang 0-5 R®;

R® doc 1ap duoc chon tir Cp alkyl (tuy y duge thé bang F va ClI), OH, OCHj;, OCF;,
-(CH2)»-Cs26 xycloalkyl, -(CH2)n-Cas heteroxyclyl, -(CHp)p-aryl,
-(CHy)q-heteroaryl, F, Cl, Br, CN, NO,, =0, CO,H; d

n d¢c 1ap dugc chontr 0, 1,2, va 3; va

r doc 1ap dugc chon tir 1, 2, va 3.

Theo mot khia canh khéc, sang ché dé cap dén hop chit c6 cong thirc (Ila):

R3
OH 0’(
N
N SN
Pz
R2 OH
R' R

R™o1  (IITa)
hodc chit dong phén 14p thé, chit ddng phan dbi anh, chit ddng phan khong dbi quang,
chét hd bién, mudi duoc dung, solvat, hodc tién duoc chét cua chung, trong do:
R' doc 1ap duoe chon tir: F, Cl, OH, va OC) alkyl;
R'® doc 1ap duge chon tir: F, Cl, va Cy., alkyl;
R? dbc 1ap dugc chon tir: Cy5 alkyl dugce thé béng 0-3 R%; Cy.5 alkenyl, va Cy¢ xycloalkyl
va CH,O(CH,),3CHj;

R? doc 1ap dugc chon tu:

(1) -(CR*R*,C(=0)OC4 alkyl duogc thé bang 0-5 R®,

(2) -(CR'RH)NR'R’,

(3) -(CR*R*;C(=O)NR°R?,

(4) -(CR*R*),NR*C(=0) C,4alkyl duoc thé bing 0-5 R,

(5) -(CR*R*),NR*C(=0)(CR*R*),0C,4alkyl dugc thé bang 0-5 RS,

(6) -(CR'RY),-R’,
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(7) -(CR*RH,-OR’, va
(8) -(CR*R*),NR*C(=0)(CR*'R".R’, va
(9) «(CR*R*),C(=0)NR*(CR*R*),R;

R* d6c¢ 1ap duogc chon tir: H, F, CL, NR°R?, OC 4 alkyl, va Cy4 alkyl; hoac R* va R* cing
v6i nguyén tir cacbon ma chung déu duge gén vao dé tao ra Ci xycloalkyl dugc
thé bang 0-5 R;

R’ doc 1ap duoc chon tir: -(CHy)g-aryl, -(CHy)q-Cs.s xycloalkyl va -(CHy),-di vong, mdi
nhom nay dugc thé béng 0-3 RS

R® doc 1ap duge chon tir: H, F, Cl, Br, -OR®, =0, -(CH,),C(=0)R®, -(CH,),C(=0)OR®,
-(CH,),.NR*R*, CN, -(CH,),C(=0)NR"R?, -(CH,),S(O),NR*R?, C)4 alkyl dugc thé
bang 0-3 RS, (CHy),-Css carboxyclyl duoc thé biang 0-3 RS va
-(CH,)o-heteroxyclyl duoc thé bang 0-3 RS;

R* doc 1ap duoc chon tir H, Ci alkyl duge thé bing 0-5 RS, -(CHy)y-Cs.jocarboxyclyl
duoc thé bang 0-5 R®, va -(CH,),-heteroxyclyl duoc thé bang 0-5 R®; hodc R® va
R® ciing v6i nguyén tir nito ma chung déu duoc gén vio dé tao ra nhan di vong
duoc thé bang 0-5 R;

R® ddc 1ap dugce chon tit H, C, alkyl dugc thé bﬁng 0-5 R®, Cy.6 alkenyl duoc thé bz‘“mg
0-5 R®, Cys alkynyl dugc thé biang 0-5 RS, -(CH,),-Cs.iocarboxyclyl duge thé
bang 0-5 RS, va -(CH,),-heteroxyclyl duce thé bang 0-5 R%;

R® ddc lap duge chon tir Crg alkyl (tuy ¥ duge thé bang F va Cl), OH, OCHs, OCF;,
-(CH2)p-Cs.6 xycloalkyl, -(CH2)p-Cs6 heteroxyclyl, -(CHy)p-aryl,
-(CHa)p-heteroaryl, F, Cl, Br, CN, NO,, =0, CO,H; d

n ddc 1ap duge chon tir 0, 1, 2, va 3; va

r déc lap dugce chon tir 1, 2, va 3.

Theo mot khia canh khac, sang ché d& cap dén hop chét ¢ cong thirc (III), hodc
chit dong phén 1ap thé, chit ddng phan ddi anh, chit dong phan khéng dbi quang, chét hd
bién, mubi dugc dung, solvat, hoac tién dugc chit cua chung, trong d6:

R? doc 1ap dugc chon tur:
(1) (CR'R)-R’,
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(2) -(CR*R*)-OR’,
(3) -(CR*RHNR*C(=0)(CR*R*).R’, va
(4) «(CR*R"),C(=0)NR*(CR*R",R’;
R* doc 1ap duoc chon tir: H, F, Cl, N(CHs),, OCHs, va CHj; hoic R* va R* cling véi
nguyén tir cacbon ma ching déu duoc gin vao d tao ra xyclopropyl;

R doc 1ap dugce chon tur:

(GRS (R%)o3 ' (R%)0.3 (R®)o-3 (R%0.3
L = KD H{ S D
— M b b 5 \:/
(G 6
S J (R%)o-2
g \Q s~ ]
~
b Rea 9 N b
R6
(R%o-2 0
S s ~
s~ Sy S i
N N-0 RS

RGa
Né&\s N)\N
A N
/ 7 R% / 7 (R%2

R® doc 1ap duoc chon tir: H, F, Cl, Br, -OCHj, -OCF;, =0, -NR*R?, CN, -S(O),NH,, CH;,
CF; -(CHp)y-aryl, -(CH),-Css xycloalkyl dugec thé bang 0-3 RS, va
-(CHy),-heteroxyclyl duge thé bang 0-3 RS;
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R doc 1ap dugc chon tu: H, CHs, aryl dugc thé béng 0-3 R®, va heteroxyclyl dugc thé
bang 0-3 RS;

R doc 14p duoc chon tir H, Cy alkyl dugc thé bi‘mg 0-5 R®, -(CH,),-C;3_jocarboxyclyl

- duoc thé bang 0-5 R®, va -(CH,),-heteroxyclyl dugc thé bang 0-5 RS;

R doc 1ap duoc chon tir Cy alkyl (tuy ¥ duoc thé bing F va Cl), OH, OCHs, OCFs,
-(CHy)p-Cs.6 xycloalkyl, -(CHy)y-Cass heteroxyclyl, -(CHy)p-aryl,
-(CHy)p-heteroaryl, F, Cl, Br, CN, NO,, =0, CO,H;

n ddc 1ap duge chon tr 0, 1, 2, va 3;

r doc 1ap duoc chon tir 1,2, va 3; va

céc thay dbi khac 1a nhu duge xé4c dinh trong cng thic (I1).

Theo mot khia canh khac, sang ché d& cap dén hop chat ¢ cong thic (IIT), hodc
chét ddng phan 14p thé, chit ddng phan dbi anh, chat ddng phan khéng ddi quang, chét hd
bién, mubi duoc dung, solvat, hoac tién duoc chit cia ching, trong dé:

R? doc lap dugc chon tir:

(1) -(CR*R*,NR*R?, va
(2) -(CR*R*),C(=0)NR*R?,

R* doc 13p dugc chon ti: H, F, Cl, N(CHs),, OCHs, va CHs; hodc R* va R cung véi
nguyén tir cacbon ma chung déu dugc gén vao dé tao ra Cs xycloalkyl duoc thé
bang 0-5 RS;

R® doc 1ap dugc chon ti: H, F, Cl, Br, -OCH3, -OCF3, =0, CN, -NR*R?, -S(0),NH,, -
CH;, CF; -(CHp)p-aryl, -(CHy)n-Cs xycloalkyl dugc thé bang 0-3 RS va
-(CHy)p-heteroxyclyl duoc thé bang 0-3 RS;

R® d6c 1ap duge chon tir: H, CHa, éryl dugc thé bang 0-3 R®, va heteroxyclyl dugc thé
bang 0-3 R;

R® va R® cling véi nguyén tir nito ma ching déu dugc gin vao dé tao ra nhan di vong

dugc thé bang 0-5 R®, trong d6 nhan di vong dugc chon tir:
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(R%)0.3 (R%03 0 (R®o.3 (R%)0.3
/7 /A ( {
s s o gl son e
(R%o-3 ¢ RSa
%—N ‘N—R62 O% (R%o.3 (R%o-2 5’\N/\IN
< 2 =Y '
o, C\= , , (R0-2
0]
SIS L~ N0
>~ N >N [0 SN (R®)o-2 O (R%q.,
] 1 ) / N /
o (R%0.1 (R%)o-2 , R%02 ,
S 5\N/ ~N ?\N =
L L/ 7N 7N
' ' 7 (R%02 7 (R%022
(R%)o-2 (R%)o-2 =S , = , va

R® doc 1ap duge chon tir Cp alkyl (tuy ¥ duoc thé bang F va Cl), OH, OCHs, OCF;,
-(CH2)n-Cs6 xycloalkyl, -(CH2)y-Cs heteroxyclyl, -(CHy)p-aryl,
-(CHy)p-heteroaryl, F, CI, Br, CN, NO,, =0, CO,H;

n doc lap dugc chon tr 0, 1, 2, va 3;

r doc 1ap dugc chon tir 1, 2, va 3, va

cac thay dbi khac 1a nhu dugc xac dinh trong cong thirc (III).

Theo mot khia canh khac, sang ché dé cap dén hop chét c6 cong thirc (III), hodc
chit ddng phan 14p thé, chit dong phan dbi anh, chit déng phan khong d6i quang, chét hd
bién, mubi duge dung, solvat, hodc tién duoc chit cta chung, trong do:

R' d6c 1ap duge chon tir: F, C1, OH, va OC,4 alkyl;

R doc 1ap duogc chon tir: F, Cl, va Cy., alkyl;

R? doc lap duoc chon tu: C,5 alkyl duogc thé bz“mg 0-3 R®%; Cys alkenyl, va Cy¢
xycloalkyl; va CH,O(CH,);.3CH3;
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R? doc 1ap dugc chon tu:
(1) -(CH,),C(=0)OC4 alkyl dugc thé bang 0-3 R°,
(2) -(CHz).NR'R?,
(3) -(CH2):C(FO)NR'R?,
(4) -(CH,),NR’C(=0)Calkyl dugc thé bang 0-3 R®, va
(5) -(CH,),NR*C(=0)(CR*R*),0C,4alkyl duoc thé bang 0-3 R%;

R* doc 14p dugce chon tir: H, F, Cl, NR*R?, OC 4 alkyl, va Cy4 alkyl;

R’ déc 14p duoc chon tir: -(CHy)p-aryl, -(CH,)a-Ca.g xycloalkyl va -(CH,),-di vong, mdi
nhém nay dugc thé bang 0-3 R®;

RS doc 1ap duge chon tir: H, F, Cl, Br, -OCHj3, -OCF;, =0, CN, -NR*R? -S(0),NH,, CHj,
CF; -(CHp)g-aryl, -(CHp),-Css xycloalkyl duogc thé bing 0-3 R° va
~(CH,)y-heteroxyclyl duoc thé bang 0-3 RS;

R* d6c¢ 1ap duge chon tir H, Ci alkyl duoc thé bang 0-5 RS, -(CHa),-Cs.jocarboxyclyl
dugc thé bing 0-5 R®, va -(CH,),-heteroxyclyl duoc thé bang 0-5 R%;

R® doc lap dugc chon tir Cy¢ alkyl (tuy v duoc thé bang F va Cl), OH, OCHj, OCF;,
-(CH)y-Cs6 xycloalkyl, -(CH2)p-Cy6 heteroxyclyl, -(CHy),-aryl,
-(CHy)y-heteroaryl, F, Cl, Br, CN, NO,, =0, CO,H;

n doc lap duogc chontr 0, 1, 2, va 3; va

r doc lap dugc chon tr 1, 2, va 3; va

céc thay ddi khac 1a nhu duoc xac dinh trong cong thire (I1I).

Theo mot khia canh khéac, sang ché @ cap dén hop chét c6 cong thiac (IVa):

R3

OH 0’\<

< N
N XY N

|
b
R2 OH

7

1 ()

hodc chét ddng phan lap thé, chit dong phan ddi anh, chit dong phan khéng dbi quang,

chat ho bién, muoi dugc dung, solvat, hodc tién dugce chat cua chung, trong do:
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R' doc 1ap duoc chon tir: -CH,OH, -OCHs, -OCF;,0CH,Ph, -C(=0)NR’R?, -NR°R?,
CH3, CH,CHj3, CH(CHjs),, va xyclopropyl;
R? doc 1ap dugce chon tir: Cy4 alkyl duoc thé béng 0-3 R%; C,4 alkenyl, Cy¢ xycloalkyl,
va CH,O(CH,);3CHj3;
R? doc lap dugc chon tir:
(1) -(CR*RH,C(=0)0C alkyl dugc thé bing 0-3 R",
(2) -(CR*RHNR*R?,
(3) -(CR*R,C(=0)NR°R?,
(4) -(CR*RYH)NR*C(=0)C4alkyl dugc thé bang 0-3 R,
(5) -(CR*RY)NR*C(=0)(CR*R*),0C; 4alkyl diroc thé bang 0-3 R®,
(6) (CR'RH-R’,
(7) -(CR*R%),-OR’,.
(8) -(CR*RY)NR*C(=0)(CR*R*),R’, va
(9) ((CR*R*),C(=0)NR*(CR*R*),R;
R* doc 14p dugc chon tir: H, F, CI, NR*R?, OC4 alkyl, va C,4 alkyl;
R’ dbc 1ap dugc chon tur: aryl, Cy xycloalkyl va di vong, mdi nhém nay duge thé bﬁng
0-3R%; |
R® doc 1ap duge chon tir: H, F, Cl, Br, -OR", =0, -(CH2),C(=O)R®, -(CH,),C(=0)OR”",
-(CH,),NR°R?, CN, -(CH,),C(=O)NRR? C4 alkyl duoc thé bing 0-3 R,
(CHy),-Cs.6 carboxyclyl dugc thé bang 0-3 R®, va -(CHa),-heteroxyclyl duogc thé
bang 0-3 R%;
R* doc lap duge chon tir H, C alkyl duge thé bing 0-5 R®, -(CHa)s-Cs.jocarboxyclyl
duoc thé bang 0-5 R®, va -(CH,),-heteroxyclyl duoc thé bang 0-5 R®; hoic R? va
R® cling véi nguyén tir nito ma ching déu duoc gén vao dé tao ra nhan dj Véng
duoc thé bang 0-5 RS
R® doc 1ap dugc chon tir H, Cy alkyl dugc thé bang 0-5 R®, Cp.6 alkenyl duoc thé bing
0-5 R®, Cy alkynyl duoc thé bing 0-5 R®, -(CHy)y-Cs.jecarboxyclyl duge thé
bang 0-5 R®, vi -(CH,),-heteroxyclyl duge thé bang 0-5 R®;
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R® doc lap duoc chon tir Cpg alkyl (tuy y duoc thé bing F va Cl), OH, OCHj;, OCF;,
-(CH2)p-Cs.6 xycloalkyl, -(CH2)n-Cass heteroxyclyl, -(CHy)p-aryl,
-(CHy)y-heteroaryl, F, CI, Br, CN, NO,, =0, CO,H;

n doc 1ap dugc chontr 0, 1, 2, va 3; va

r doc 1ap duge chon tr 1, 2, va 3.

Theo mot khia canh khéc, sang ché @& cip dén hop chét c6 cong thirc (V):

R3
OH O’\<
~ _N

i N| Ny N
RZJ\/OH
=
\l

®iz (v)
hodc chit ddng phan 1ap thé, chat ddng phan ddi anh, chit dong phan khong dbi quang,
chét hd bién, mudi dugc dung, solvat, hoac tién duoc chit cta ching, trong d6:
R! doc 1ap dugc chon tu: -CH,OH, -OCHj;, -OCF;, CH;, CH,CHj;, CH(CHj3),, va
xyclopropyl;
R? doc 1ap duoc chon tir: Cy4 alkyl dugc thé bing 0-3 R; Cp4 alkenyl, C 4 xycloalkyl,
va CH,O(CHa),.3CHs;
R? doc 18p dugc chon tir:
(1) -CH,C(=0)0OC 4 alkyl dugc thé bang 0-3 R®,
(2) -CH,NRR?,
(3) -CH,C(=O)NRR?,
(4) -CH,NHC(=0)C4alkyl duogc thé bing 0-3 R®,
(5) -CH,NR?*C(=0)(CH,)0.20C14alkyl duoc thé bang 0-3 R®,
(6) -CH,-R’,
(7) -CH,-OR’,
(8) -CH,NR*C(=0)(CH,)02R’, v
(9) ~CH,C(=0)NR*(CH,)o2R’;
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R® doc lap duoc chon tir: aryl, Cs_¢ xycloalkyl va di vong, mdi nhém ndy duoc thé bﬁng
0-3 R%;

R® doc 1ap dugc chon tir: H, F, Cl, Br, -OR®, =0, -(CH,),C(=0)R", -(CH,),C(=0)OR",
-(CH,),NR"R?, CN, -(CH,),C(=0)NR’R? -S(O),NH,, Ci4 alkyl duoc thé bing
0-3 R®, (CH,),-Cs.¢ carboxyclyl dugc thé bing 0-3 RS, va -(CH,),-heteroxyclyl
duoc thé bing 0-3 R®;

R* doc 1ap duge chon tir H, Cy alkyl dugc thé bang 0-5 RS, -(CH,),-Cs.jocarboxyclyl
duoc thé bang 0-5 RS, va -(CHy),-heteroxyelyl dugc thé bang 0-5 R®; hodc R® va
R® cling v6i nguyén tir nito ma ching déu dugc gin vao d tao ra nhan di vong
dugc thé bang 0-5 R%;

RP doc 1ap duoc chon tir H, Cy.6 alkyl dugc thé bing 0-5 R®, Cy.¢ alkenyl duoc thé béng
0-5 R, Cys alkynyl dugc thé bing 0-5 RS, -(CHy)y-Cs.jocarboxyclyl duoc thé
bang 0-5 R®, va -(CHy),-heteroxyclyl dugc thé bang 0-5 R®;

R® doc lap dugc chon tir Cp alkyl (tuy y dugc thé bang F va Cl), OH, OCHs, OCF;,
-(CH2)p-Cs6 xycloalkyl, -(CH2)n-Ca6 heteroxyclyl, -(CHy)p-aryl,
-(CHy)p-heteroaryl, F, Cl, Br, CN, NO,, =0, CO,H;

n ddc lap dugc chon tr 0, 1, 2, va 3.

Theo mdt khia canh khac, sang ché dé cap dén hop chét c6 cong thirc (V), hodc
chit ddng phén 1ap thé, chit ddng phan d6i anh, chit ddng phan khong dbi quang, chét hd
bién, mubi duge dung, solvat, hodc tién dugc chit cta chung, trong dé:

R? ddc 1ap dugce chon tur:
(1) -CH,-R’,
(2) -CH,.OR’,
(3) -CH,-NHC(=0)(CH,)o.1R’, va
(4) ~CH,-C(=0)NH(CH,)o.1R’;
R’ doc 1ap dugc chon tur:
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(R%)o3 (R®)0.3 /—&
/
é 78\ S__.//——XN %‘_\‘;J
(R%)o-2 (R%0-2 |
S o/ S \/ S N
,5\<\ j 5\\/\7) S) \\ ]
N , N- , N
S 0-
.Sb N
RS
6a
éS /N\N R
jsj\<\ 355\<\ \\i\’, Iy
6 N7\ ea __/ R
J\f\f\ SN

N
é (R%)o-2 va /\(Re)o-z

6 (R%0-2
R3S
// /\ i) \ﬁ
<) .
N'—‘ RGa
R6

RS doc 1ap duge chon tir: H, F, Cl, Br, -OCHs, -OCF;3, =0, CN, CHj;, CF; -(CHy),-aryl, -
(CHy)a-Cs.6 xycloalkyl duoc thé bang 0-3 R®, va -(CHy)q-heteroxyclyl dugc thé

bang 0-3 R%;

R doc 1ap dugce chon tir: H, CH3, aryl duoc thé béng 0-3 R®, va heteroxyclyl duoc thé

bang 0-3 RS;

R? doc 1ap duoc chon tir H, Cy alkyl dugc thé bang 0-5 R®, -(CHy),-Cs.jocarboxyclyl
duoc thé bing 0-5 RS, va -(CHy)g-heteroxyclyl duge thé bang 0-5 R®;
R® doc 1ap dugc chon tir Cy alkyl (tuy y duge thé b?mg F va Cl), OH, OCHj3, OCFs,

-(CH2)n-Cs6 xycloalkyl,

~(CH2)n-Ca-s

heteroxyclyl, -(CHy)p-aryl,

~(CHy)a-heteroaryl, F, Cl, Br, CN, NO,, =0, CO.H;

n ddc 18p dugce chon tir 0, 1, 2, va 3.

Theo mot khia canh khac, sang ché dé cap dén hop chét ¢6 cong thuac (VI):
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(VD)
ho#c chit ddng phan lap thé, chit ddng phan ddi anh, chit dong phéan khong dbi quang,
chét hd bién, mubi dugc dung, solvat, hoac tién duge chit cta chiing, trong do:
R! doc 1ap duge chon tix: F, Cl, Br , NO,, -(CH2),OR®, -(CH,),C(=O)R®, -(CH),NR*R?,
-(CH2),C(=0)NR’R?, -(CH,),NR*C(=0)R", C,4 alkyl dugc thé bing 0-3 R® va
Cy.6 xycloalkyl dugc thé bang 0-3 R%;
R? doc 14p dugc chon tu: Cis alkyl dugce thé bfing 0-3 R%;, Cy5 alkenyl, va Cpg
xycloalkyl; trong d6 khi R? doc lap dugc chon tu: Cy5 alkyl, thi nguyén tir cacbon
trir nguyén tir dugc gan truc tiép vao nhén pyridin c6 thé duoc thay thé bing O,
N, va S;
R? doc lap dugc chon tur:
(1) -CH,C(=0)OC 4 alkyl dugc thé bing 0-5 R®,
(2) -CH,NRR?,
(3) -CH,C(=O)NR°R?,
(4) -CH,NR*C(=0)C4alkyl dugc thé bang 0-5 RS,
(5) -CH,NR*C(=0)( CH,),0Csalkyl duoc thé biang 0-5 R,
(6) -CH,-R’,
(7) -CH,-OR’,
(8) -CH,NR*C(=0)(CH,).R’, va
(9) —CH,C(=0)NR*(CH,),R’
R® doc 1ap duge chon tir: -(CHy)y-aryl, -(CH,)n-Cs.s xycloalkyl va -(CH,),-di vong, mbi
nhém nay duoc thé bang 0-3 R®;
R® doc 1ap duoc chon tir: H, F, Cl, Br, -OR®, =0, -(CH,),C(=0)R®, -(CH,),C(=0)OR",
-(CH,),NR'R?, CN, -(CH,),C(=O)NR’R? Ci4 alkyl dugc thé biang 0-3 RS,
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(CH,),-Cs.6 carboxyclyl duoc thé bang 0-3 RS, va -(CH,)y-heteroxyclyl duge thé
bang 0-3 RS;

R* ddc 1ap dugc chon tir H, Cy¢ alkyl dugc thé bing 0-5 R®, -(CH,),-Cs.jecarboxyelyl
duge thé bang 0-5 R®, va -(CH,),-heteroxyclyl duoc thé bang 0-5 R®; hodc R? va
R® cling véi nguyén tir nito ma chiing déu duoc gin vao dé tao ra nhan di vong
dugc thé bang 0-5 RS;

R® ddc 1ap duoc chon tir H, Cy6 alkyl duoc thé béng 0-5 R®, C,4 alkenyl duoc thé bﬁng
0-5 R®, Cp6 alkynyl dugc thé bing 0-5 R®, -(CHy),-Cs.jocarboxyclyl duoc thé
bing 0-5 R®, va -(CHy),-heteroxyclyl dugc thé bang 0-5 R®;

R® d6c 1ap duoc chon tir Cig alkyl dugc thé béng 0-5 Ry, Cy alkenyl, C,4 alkynyl,
-(CH2)5-Cs.6 xycloaikyl, -(CH2)p-Cy heteroxyclyl, -(CHy),-aryl,
-(CHy)p-heterocaryl, F, CI, Br, CN, NO,, =0, CO,H, -(CH,),ORy, S(O)pr,
C(=ONRR’, NR'C(=0)R, S(0),NRR’, NR'S(O),R’, NR'C(=0)OR,
OC(=0)NRR va -(CH,),NRR;

R doc 1ap duogc chon tir H, F, Cl, Br, CN, OH, C,_salkyl (téi wu duge thé béng halogen va
OH), C;¢xycloalkyl, va phenyl;

n doc 1ap duge chontr 0, 1, 2, va 3; va

p doc 1ap dugc chon tr 0, 1, va 2.

X
A

%Q/A\N/N bzlz’/g\NxN
Theo mdt phuong 4n khong giéi han, nhan A la hodc ; nhan

NS

o)

Bla ; R' 14 OC /4 alkyl; R* doc 1ap duge chon tir: Cys alkyl duge thé bang 0-3
R®; Cy.5 alkenyl, va Cy¢ xycloalkyl; v6i diéu kién khi R* 13 Cys alkyl, thi nguyén tir
cacbon trir nguyén tir dugc gin truc tiép vao nhan pyridin cé thé dugc thay thé bing O,
N, va S; R*1a CH,-R; R° 1a aryl, Cs.6 xycloalkyl va heteroaryl, m3i nhém nay dugc thé
bang 0-3 R® R® doc l4p dugc chon tir: H, F, Cl, Br, -OR®, =0, -(CH,),C(=O)R®,
-(CH2),C(=0)OR®, -(CH,),NR*R?, CN, -(CH,),C(=O)NR’R?, -S(0),NH,, C,4 alkyl dugc
thé bang 0-3 R®, (CH,),-Cs.¢ carboxyclyl dugc thé bang 0-3 R®, va -(CH,),-heteroxyclyl
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duoc thé bang 0-3 R% R* doc lap duoc chon tir H, Ci alkyl duoc thé bing 0-5 R°,
~(CHy)-Cs.ocarboxyclyl dugc thé bang 0-5 R, va -(CHa)q-heteroxyclyl duoc thé biang
0-5 R%; hodc R* va R? ciing véi nguyén tir nito ma chiing déu dugc gin vao dé tao ra nhan
di vong dugc thé béng 0-5 R% R® doc 13p dugc chon tir H, C, alkyl duoc thé bf“mg 0-5
R®, C, alkenyl dugc thé bang 0-5 R®, Cp alkynyl duoc thé biang 0-5 RS, -(CHx)y-Cs.10.
carboxyclyl dugc thé bang 0-5 R®, va -(CH,),-heteroxyclyl duge thé bang 0-5 R®; R® doc
1ap duoc chon tir C16 alkyl (tuy ¥ duoc thé biang F va Cl), OH, OCHs, OCF3;, -(CH;)a-Cs.6
xycloalkyl, -(CH,),-Cssheteroxyclyl, -(CHj)y-aryl, -(CH,)q-heteroaryl, F, Cl, Br, CN,
NO,, =0, CO,H; n doc lap duge chon tir 0, 1, 2, va 3.

IN
Theo phuong an khong gigi han khac, nhdn A Ia bz'{” N ; nhan B la

AN,

o

; R'120C;4 alkyl; R? doc lap dugce chon tir Cy.s alkyl duge thé béng 0-3 R%;
va Cy xycloalkyl; véi didu kién khi R? 1a Cy_s alkyl, thi nguyén tir cacbon trir nguyén tir
duoc gin truc tiép vao nhan pyridin c¢6 thé dugc thay thé bang O; R 1a CH,-R%; R® 1a
aryl, C;_ xycloalkyl va heteroaryl, mdi nhém nay dugc thé béng 0-3 R6; RS doc 1ap dugce
chon ti: H, F, CL Br, -OR®, =0, -(CH,),C(=O)R®, -(CH,),C(=0)OR®, -(CH,),NR°R?,
CN, -(CH,),C(=O)NR’R? -S(O),NH,, C4 alkyl duoc thé bing 0-3 R°, (CH,)y-Cs.s
carboxyclyl dugc thé bang 0-3 RS, va -(CH,),-heteroxyclyl duge thé bang 0-3 R®; R? doc
1ap dugc chon tur H, C;6 alkyl dugc thé bﬁmg 0-5 R®, -(CH,),-C;5.10carboxyclyl dugc thé
bang 0-5 R, va -(CHy)y-heteroxyclyl dugc thé bing 0-5 R hoic R* va R* cing véi
nguyén tir nito ma chiing déu dugc gin vao dé tao ra nhan di vong dugc thé bang 0-5 RS;
R® doc lap dugce chon tir H, C;¢ alkyl dugc thé béng 0-5 R®, C,.¢ alkenyl duoc thé bﬁng
0-5 R®, Cy6 alkynyl dugc thé bang 0-5 RS, -(CH,),-Cs.jocarboxyclyl duoc thé bang 0-5
R®, va -(CHy),-heteroxyclyl duogc thé bang 0-5 R®; R® doc 1ap duoc chon tir Cy alkyl (tuy
y dugc thé bing F va Cl), OH, OCH;, OCF;, -(CHy),-Css xycloalkyl,
-(CHy)p-Csheteroxyclyl, -(CHp)y-aryl, -(CHj)p-heteroaryl, F, Cl, Br, CN, NO,, =0,
CO,H; n ddc lap dugce chontir 0, 1, 2, va 3.
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o~

N
Theo phuong 4n khong gidi han khac, nhan A la bLz” N ; nhdn B la

wnnans

O
; R'Ia OC, 4 alkyl; R? doc 1ap dugc chon tur: C;4 alkyl duge thé b%lng 0-3 R%;
Cy4 alkenyl, Cp¢ xycloalkyl, v& CH,O(CH);.sCH;; R’ 13 CH,-R’; R’ 13 aryl hoic

R%)o.
(RS) g (RG) y ( 0-3
v /\ 03 5 //_% 0-3 g //:Tj>
heteroaryl dugc chon tir — , \—r/ , N=— ;
(R%o.2 6 6
(R%o3 S / (R%)o-2 (R%o2
N— ~x S o S
P < 7 / /
/ S X
S N ) \Q\ S j S \\/w
7 ON= , RO N , N—O ,
Rlea (R ) RG
i (R%o2 0-2
S N/ S S )55 XN 555 N ; 0] R
SR ) \<\ ] \5\/ ~ | \<\ W/
\N b N 2 N - O b /A b N - N b
[VAVAVAR
a N
e iy
N N _
555\<\ N — 7 ) 77N 7N
N N—N TR TR TR
RE *Réa __/ (R%o2 ] (R%o2 ] (R0
[VAVAVAR NAVAVAN

)\ R6a
7 "N

N)\S | N
N N
G(Re)o-z . //\(Rs)o-z 6 an 1a .
, va ; R” doc 1ap duoc chon tir: H, F, Cl, Br, -OCHs,

-OCF3, =0, CN, CH3, CF; -(CHa)p-aryl, -(CHa),-Cs.6 xycloalkyl duoc thé bang 0-3 RS, va
~(CH,),-heteroxyclyl dugc thé bing 0-3 R%; R® doc lap dugc chon tir: H, CHs, R® doc lap
dugc chon tir C1 alkyl (tuy v duoc thé bang F va Cl), OH, OCHs, OCFs, F, C, Br, CN,
NO,; n ddc 1ap duge chon tir 0, 1, 2, va 3.
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o~

s N
Theo phuong 4n khéng giéi han khic, nhan A I3 N han B B

wnnane

O
:R'120C, 4 alkyl; R? doc 1ap dugce chon tur: C;4 alkyl dugce thé béng 0-3 RS;
C,4 alkenyl, Cp xycloalkyl, vd CH,O(CH,);.sCHs; R? 1a CH,-R®; R’ 14 aryl hoic

R®)o.
(R0 R0 N o
S I = N
heteroaryl dugc chon tu — , N/ , N=— ,
5 (R%o2 6 6
,N—V(R )o-3 55\ /ﬁ/ < /O /(R )o-2 < \ (R Jo-2
__ N \ ,
) PR NS s
N= : R® N , N-0 ,
Rﬁa
| R R Jo-2
S N / S S \8\ 555 fs
. /
S % ~ =T
N , N N-O R N’N
 N< N
S s
N— N—™N
R®, va R®: R® doc 1ap dugc chon tir: H, F, Cl, Br, -OCHs, -OCF;,

=0, CN, CHj, CF; -(CHy)y-aryl, (CH,),-Cs.s xycloalkyl duoc thé bang 0-3 R, va
-(CHy)y-heteroxyclyl dugc thé bang 0-3 R%; R®* doc 1ap dugc chon tir: H, CHs, R® ddc 1ap
dugc chon tir Cp6 alkyl (tuy y duge thé bang F va Cl), OH, OCH;, OCFs, F, Cl, Br, CN,
NO,; n doc 1ap duogc chon tir 0, 1, 2, va 3.

IS
Theo phuong 4n khong gi6i han khac, nhan A 13 N . nhan B I

wnAns

R! i R
; R' 1a OCy4 alkyl; R* 1a C14 alkyl hoic CH,O(CH,);.sCHs; R® 13 CH,-R%; R®
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12 aryl hodc heteroaryl dugc chon tir — , \—r/ , N= ,

; N __\/(Ra)o- 3
/r
T/

Sang ché c6 thé duge minh hoa & cac phuong an cu thé khac ma khéng nam ngoai-

: RS doc 1ap dugce chon tir: H, F, Cl, Br, -OCHjs;, -OCF;, CN, CHj;, va CFs.

pham vi hogc thudc tinh co ban cia né. Sang ché ciing bao gbm tit ca cac dang két hop
clia khia canh khic theo sing ché duoc néu trong ban md ta ndy. Can hiéu ring cac
phuong 4n bat ky va tit ca cic phuong an theo sang ché c¢6 thé duoc két hop véi phuong
4n khéc bat ky dé mé ta cac phuong 4n bd sung theo sang ché. Hon thé nita, cic yéu t6
bét ky (bao gém céc dinh nghia bién di riéng 1&) ctia mot phuong an ¢ nghia 13 két hop
véi cac yéu t6 bt ky va tht ca cac yéu t khac thu duoc tir phuong 4n bat ky trong sb céc
phuong 4n dé mé ta cic phuong 4n bd sung. Séng ché ciing dé cap dén duoc phim chira
hop chat ¢6 cong thirc I, hodc chit ddng phan dbi anh, chit ddng phan khong dbi quang,
hodc mubi duge dung, va chét mang dugc dung cuia no.

Theo phuong 4n khac, hop chét theo sang ché c6 tri sé ECso < 10 pM, bing cach
sir dung thir nghiém APJ hcAMP néu trong ban mo ta nay, t6t hon, néu tri s ECsp < 5
uM, tét hon nita néu tri s6 ECsp < 1 uM, con t5t hon nita néu tri s6 ECsp < 0,5 pM, con
tdt hon nira néu tri s6 ECsp < 0,1 uM, con t6t hon nita néu tri s6 ECs50 < 0,01 pM.

Theo mdt khia canh khéc, sang ché dé cap dén hop chat duge chon tir danh sich
phu bét ky ctia hop chét dugc I'Qiy lam vi du trong ban mo ta nay.

Theo mdt khia canh khac, sang ché dé cap dén hop chit dugc chon tir danh sach
phu trong d6 khoang hiéu luc ECso theo APJ heAMP 13 A.

Theo mot khia canh khac, sang ché dé cap dén hop chit dugc chon tir danh sach
phu trong d6 khoang hi¢u luc ECsy theo APJ hcAMP 1a B.

Theo mot khia canh khac, sing ché d& cap dén hop chit dugc chon tir danh séch
phu trong d6 khoang hi¢u luc ECsy theo APJ hcAMP 1a C.

Theo mdt khia canh khac, sang ché dé cap dén hop chéit dugc chon tir
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3-(5-benzyl-1,3,4-oxadiazol-2-yl)-6-butyl-5-(2,6-dimetoxyphenyl)pyridin-2,4-
diol,

3-(5-benzyl-1,3,4-oxadiazol-2-yl)-6-butyl-5-(2,6-dimetoxy-4-
metylphenyl)pyridin-2.4-diol,

6-butyl-5-(2,6-dimetoxyphenyl)-3-[5-(pyridin-4-ylmetyl)-1,3,4-oxadiazol-2-
yl]pyridin-2,4-diol,

6-butyl-5-(2,6-dimetoxyphenyl)-3-[5-(2-phenyletyl)-1,3,4-oxadiazol-2-yl Jpyridin-
2,4-diol,

6-butyl-3-{5-[(2-clophenyl)metyl]-1,3,4-oxadiazoi-2-y1}-5-(2,6-
dimetoxyphenyl jpyridin-2,4-diol,

6-butyl-5-(2,6-dimetoxyphenyl)-3-{5-[(2-metoxyphenyl)metyl]-1,3,4-oxadiazol-
2-yl}pyridin-2,4-diol,

6-butyl-5-(2,6-dimetoxyphenyl)-3-{5-[(3-metoxyphenyl)metyl]-1,3,4-oxadiazol-
2-yl}pyridin-2,4-diol,

6-butyl-3-{5-[(4-clophenyl)metyl]-1,3,4-oxadiazol-2-yl }-5-(2,6-
dimetoxyphenyl)pyridin-2,4-diol,

6-butyl-5-(2,6-dimetoxyphenyl)-3-{5-[(4-metoxyphenyl)metyl]-1,3,4-oxadiazol-
2-yl}pyridin-2,4-diol,

6-butyl-3-[5-(3-clophenyl)-1,3,4-oxadiazo}l-2-yl]-5-(2,6-dimetoxyphenyl)pyridin-
2,4-diol,

6-butyl-3-[5-(2-clophenyl)-1,3,4-oxadiazol-2-yl]-5-(2,6-dimetoxyphenyl)pyridin-
2,4-diol, :

6-butyl-5-(2,6-dimetoxyphenyl)-3-[5-(pyrazin-2-yl)-1,3,4-oxadiazol-2-yl |pyridin-
2,4-diol,

6-butyl-5-(2,6-dimetoxyphenyl)-3-[5-(1-phenylxyclopropyl)-1,3,4-oxadiazol-2-
yl]pyridin-2,4-diol,

6-butyl-3-(5-xyclopropyl-1,3,4-oxadiazol-2-yl)-5-(2,6-dimetoxyphenyl)pyridin-
2,4-diol,

6-butyl-5-(2,6-dimetoxyphenyl)-3-[5-(2-phenylpropan-2-yl)-1,3,4-oxadiazol-2-
yl]pyridin-2,4-diol, V
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6-butyl-5-(2,6-dimetoxyphenyl)-3-[5-(pyridin-3-yl)-1,3,4-oxadiazol-2-yl |pyridin-
2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-[5-(phenoxymetyl)-1,3,4-oxadiazol-2-
yl]pyridin-2,4-diol,
3-(5-benzyl-1,3,4-oxadiazol-2-yl)-6-(but-3-en-1-yl)-5-(2,6-
dimetoxyphenyl)pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-[5-(5-metyl-1H-pyrazol-3-yl)-1,3,4-oxadiazol-
2-ylpyridin-2,4-diol,
3-[5-(1,2-benzoxazol-3-ylmetyl)-1,3,4-oxadiazol-2-yl]-6-butyl-5-(2,6-
dimetoxyphenyl)pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-[5-(pyrazin-2-ylmetyl)-1,3,4-oxadiazol-2-
yljpyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-[5-(pyrimidin-5-ylmetyl)-1,3,4-oxadiazol-2-
yl]pyridin-2,4-diol,
6-butyl-3-{5-[(3-clophenyl)metyl]-1,3,4-oxadiazol-2-yl}-5-(2,6-
dimetoxyphenyl)pyridin-2,4-diol,
6-butyl-3-{5-[diflo(phenyl)metyl]-1,3,4-oxadiazol-2-yl}-5-(2,6-
dimetoxyphenyl)pyridin-2,4-diol,
3-[5-(1,3-benzoxazol-2-ylmetyl)-1,3,4-oxadiazol-2-yl]-6-butyl-5-(2,6-
dimetoxyphenyl)pyridin-2,4-diol,
3-[5-(1,2-benzoxazol-3-ylmetyl)-1,3,4-oxadiazol-2-yl]-6-butyl-5-(2,6-dimetoxy-
4-metylphenyl)pyridin-2,4-diol, A
3-[5-(1,2-benzoxazol-3-ylmetyl)-1,3,4-oxadiazol-2-yl]-6-(but-3-en-1-yl)-5-(2,6-
dimetoxyphenyl)pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-{5-[2-(5-phenyl-1,3-oxazol-2-yl)etyl]-1,3,4-
oxadiazol-2-yl} pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-{5-[2-(1-metyl-1H-imidazol-2-yl)etyl]-1,3,4-
oxadiazol-2-yl}pyridin-2,4-diol,
6-butyl-3-{5-[(6-clopyridin-3-yl)metyl]-1,3,4-oxadiazol-2-yl}-5-(2,6-
dimetoxyphenyl)pyridin-2,4-diol,
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6-butyl-3-{5-[2-(4-clophenyl)propan-2-yl]-1,3,4-oxadiazol-2-yl}-5-(2,6-
dimetoxyphenyl)pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-{5-[(4-flophenyl)metyl]-1,3,4-oxadiazol-2-
yl}pyridin-2,4-diol,
6-butyl-3-{5-[(3,4-diclophenyl)metyl]-1,3,4-oxadiazol-2-yl}-5-(2,6-
dimetoxyphenyl)pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-(5-{[4-flo-3-(triflometyl)phenyl jmetyl }-1,3,4-
oxadiazol-2-yl)pyridin-2,4-diol,
6-butyl-3-{5-[(2,4-diclophenyl)metyl]-1,3,4-oxadiazol-2-yl}-5-(2,6-
dimetoxyphenyl)pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-{5-[(3,5-dimetyl-1H-pyrazol-4-yl)metyl]-
1,3,4-oxadiazol-2-yl} pyridin-2,4-diol,
4-({5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl}metyl)benzonitril,
6-butyl-3-{5-[(3,4-diflophenyl)metyl]-1,3,4-oxadiazol-2-yl}-5-(2,6-
dimetoxyphenyl)pyridin-2,4-diol,
6-butyl-3-(5-{[2-(4-clophenyl)-1,3-thiazol-4-yl|metyl} -1,3,4-oxadiazol-2-yl)-5-
(2,6-dimetoxyphenyl)pyridin-2,4-diol,
6-butyl-3-{5-[1-(4-clophenyl)etyl]-1,3,4-oxadiazol-2-yl}-5-(2,6-
dimetoxyphenyl)pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-{5-[(4-metyl-1,2,5-0xadiazol-3-yl)metyl]-
1,3,4-oxadiazol-2-yl} pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-[5-(4-flophenoxymetyl)-1,3,4-oxadiazol-2-
yl]pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-[5-(1H-indazol-3-ylmetyl)-1,3,4-oxadiazol-2-
yl]pyridin-2,4-diol,
4-({5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl}metyl)-1,2-dihydrophtalazin-1-on,
6-butyl-5-(2,6-dimetoxyphenyl)-3-{5-[metoxy(phenyl)metyl]-1,3,4-oxadiazol-2-
yl}pyridin-2,4-diol,
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6-butyl-5-(2,6-dimetoxyphenyl)-3-{5-[(2-phenyl-1,3-thiazol-4-yl)metyl]-1,3,4-
oxadiazol-2-yl}pyridin-2,4-diol,
3-{5-[2-(1,3-benzoxazol-2-yl)etyl]-1,3,4-oxadiazol-2-yl } -6-butyl-5-(2,6-
dimetoxyphenyl)pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-{5-[(4-flo-3-metoxyphenyl)metyl]-1,3,4-
oxadiazol-2-yl}pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-[5-(1,3-thiazol-5-ylmetyl)-1,3,4-oxadiazol-2-
yl]pyridin-2,4-diol,
6-butyl-3-[5-(3,4-diclophenoxymetyl)-1,3,4-oxadiazol-2-yl]-5-(2,6-
dimetoxyphenyl)pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-{5-[(3-metyl-1,2-oxazol-5-yl)metyl]-1,3,4-
oxadiazol-2-yl}pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-(5-{2-[3-(pyrazin-2-yl)-1,2,4-oxadiazol-5-
ylletyl}-1,3,4-oxadiazol-2-yl)pyridin-2,4-diol,
6-butyl-3-[5-(4-clophenoxymetyl)-1,3,4-oxadiazol-2-yl]-5-(2,6-
dimetoxyphenyl)pyridin-2,4-diol,
6-butyl-3-{5-[2-(4-clophenyl)-2-metylpropyl]-1,3,4-oxadiazol-2-yl}-5-(2,6-
dimetoxyphenyl)pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-(5-{[3-(pyridin-2-yl)-1,2,4-oxadiazol-5-
ylmetyl}-1,3,4-oxadiazol-2-yl)pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-(5-{[4-(triflometoxy)phenyl Jmetyl }-1,3,4-
oxadiazol-2-yl)pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-(5-{[3-flo-5-(triflometyl)phenyl Jmetyl }-1,3,4-
oxadiazol-2-yl)pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-{5-[2-(1-metyl-1H-1,3-benzodiazol-2-yl)etyl]-
1,3,4-oxadiazol-2-yl} pyridin-2,4-diol,
6-butyl-3-{5-[(2-clopyridin-4-yl)metyl]-1,3,4-oxadiazol-2-yl } -5-(2,6-
dimetoxyphenyl)pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-(5-{2-[3-(4-metoxyphenyl)-1,2,4-oxadiazol-5-
ylletyl}-1,3,4-oxadiazol-2-yl)pyridin-2,4-diol,
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6-butyl-5-(2,6-dimetoxyphenyl)-3-[5-(1,2,3,4-tetrahydroisoquinolin-1-y1)-1,3,4-
oxadiazol-2-yl|pyridin-2,4-diol,
6-butyl-3-{5-[2-(3,4-diclophenyl)propan-2-yl]-1,3,4-oxadiazol-2-yl } -5-(2,6-
dimetoxyphenyl)pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-{5-[(2-metvl-2H-1,2,3 4-tetrazol-5-yl)metyl |-
1,3,4-oxadiazol-2-yl} pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-[ 5-(2-metyl-1-phenylpropan-2-yl1)-1,3,4-
oxadiazol-2-yl]pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyi)-3-{5-[4-(triflometyl )phenoxymetyl]-1,3,4-
oxadiazol-2-yl}pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-{5-[(5-phenyi-4H-1,2,4-triazol-3-yl)metyl ]-
1,3,4-oxadiazol-2-yl} pyridin-2,4-diol,
6-butyl-3-[5-(xyclohexylmetyl)-1,3,4-oxadiazol-2-yl]-5-(2,6-
dimetoxyphenyl)pyridin-2,4-diol,
6-butyl-3-{5-[2-(4-clophenyl)etyl]-1,3,4-oxadiazol-2-yl}-5-(2,6-
dimetoxyphenyl)pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-[5-(oxan-4-ylmetyl)-1,3,4-oxadiazol-2-
yl]pyridin-2,4-diol,
6-butyl-3-{5-[(3-clo-4-flopheny!)metyl]-1,3,4-oxadiazol-2-yl}-5-(2,6-
dimetoxyphenyl)pyridin-2,4-diol,
6-butyl-3-{5-[(4-clo-3-flophenyl)metyl]-1,3,4-0xadiazol-2-yl}-5-(2,6-
dimetoxyphenyl)pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-{5-[2-(1,3-thiazol-2-yl)etyl}-1,3,4-oxadiazol-2-
yl}pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-(5-{[3-(triflometyl)phenyl Jmetyl }-1,3,4-
oxadiazol-2-yl)pyridin-2,4-diol,
6-butyl-3-{5-[2-(3,4-diflophenyl)etyl]-1,3,4-oxadiazol-2-y1}-5-(2,6-
dimetoxyphenyl)pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-(5-{2-[4-(triflometyl)phenyl]etyl }-1,3,4-
oxadiazol-2-yl)pyridin-2,4-diol,

-45-



30037

6-butyl-3-[5-(3,4-diflophenoxymetyl)-1,3,4-oxadiazol-2-yl]-5-(2,6-
dimetoxyphenyl)pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-{5-[2-(3-phenyl-1,2,4-oxadiazol-5-yl)etyl]-
1,3,4-oxadiazol-2-yl} pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-{5-[(1-phenyl-1H-pyrazol-4-yl)metyl]-1,3 4-
oxadiazol-2-yl}pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-{5-[(2-metyl-1,3-thiazol-4-yl)metyl]-1,3,4-
oxadiazol-2-yl}pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-(5-{[4-(triflometyl)phenyl metyl }-1,3,4-
oxadiazol-2-yl)pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-{5-[2-(pyrimidin-2-yl)etyl]-1,3,4-oxadiazol-2-
yl}pyridin-2,4-diol,
3-{5-[2-(1,3-benzothiazol-2-yl)etyl]-1,3,4-oxadiazol-2-yl } -6-butyl-5-(2,6-
dimetoxyphenyl)pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyi)-3-(5-{2-[3-(pyridin-2-yl)-1,2,4-oxadiazol-5-
ylletyl}-1,3,4-oxadiazol-2-yl)pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3- {5-[(5-metyl-2-phenyl-1,3-thiazol-4-yl)metyl]-
1,3,4-oxadiazol-2-yl} pyridin-2,4-diol,
6-butyl-3-{5-[2-(3,4-diclophenyl)etyl]-1,3,4-oxadiazol-2-yl}-5-(2,6-
dimetoxyphenyl)pyridin-2,4-diol,
3-[5-(1,2-benzoxazol-3-ylmetyl)-1,3,4-oxadiazol-2-yl]-6-butyl-5-(2,6-
diclophenyl)pyridin-2,4-diol,
6-butyl-3-{5-[(4-clophenyl)metyl]-1,3,4-oxadiazol-2-yl}-5-(2,6-
diclophenyl)pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3- {5-[ (dimetylamin)(4-flophenyl)metyl]-1,3,4-
oxadiazol-2-yl}pyridin-2,4-diol,
3-[5-(1,2-benzoxazol-3-ylmetyl)-1,3,4-oxadiazol-2-yl]-5-(2,6-dimetoxyphenyl)-6-
(etoxymetyl)pyridin-2,4-diol,
3-{5-[(4-clophenyl)metyl]-1,3,4-oxadiazol-2-yl}-5-(2,6-dimetoxyphenyl)-6-
(etoxymetyl)pyridin-2,4-diol,
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6-butyl-5-(2,6-dimetoxyphenyl)-3-{5-[(5-metyl-2-phenyl-1,3-0xazol-4-yl)metyl]-
1,3,4-oxadiazol-2-yl} pyridin-2,4-diol,
3-[5-(1,2-benzoxazol-3-ylmetyl)-1,3,4-oxadiazol-2-yl]-6-xyclopropyl-5-(2,6-
dimetoxyphenyl)pyridin-2,4-diol,
3-{5-[(4-clophenyl)metyl]-1,3,4-oxadiazol-2-yl}-6-xyclopropyl-5-(2,6-
dimetoxyphenyl)pyridin-2,4-diol,
6-xyclopropyl-5-(2,6-dimetoxyphenyl)-3-{5-[(2-metyl-1,3-thiazol-4-yl)metyl]-
1,3,4-oxadiazol-2-yl} pyridin-2,4-diol,
6-xyclopropyl-5-(2,6-dimetoxyphenyl)-3-(5-{[3-(pyridin-2-yl)-1,2,4-oxadiazol-5-
yl]metyl}-1,3,4-oxadiazol-2-yl)pyridin-2,4-diol,
etyl 2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl}axetat,
6-butyl-5-(2,6-dimetoxyphenyl)-3-{5-[(1,3-dimetyl-1H-pyrazol-5-yl)metyl]-
1,3,4-oxadiazol-2-yl} pyridin-2,4-diol,
3-({5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl} metyl)-1-metylimidazolidin-2,4-dion,
6-butyl-5-(2,6-dimetoxyphenyl)-3-{5-[(3-flophenyl)metyl]-1,3,4-oxadiazol-2-
yl}pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-[5-(piperidin-1-ylmetyl)-1,3,4-oxadiazol-2-
yl]pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-(5-{[3-(pyridin-3-yl)-1,2,4-oxadiazol-5-
ylJmetyl}-1,3,4-oxadiazol-2-yl)pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-{5-[(1-metyl-1H-pyrazol-4-yl)metyl]-1,3,4-
oxadiazol-2-yl} pyridin-2,4-diol,
6-butyl-3-{5-[(4-clo-2-flophenyl)metyl]-1,3,4-oxadiazol-2-yl}-5-(2,6-
dimetoxyphenyl)pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-(5-{[3-(pyridin-4-yl)-1,2,4-oxadiazol-5-
yl]metyl}-1,3,4-oxadiazol-2-yl)pyridin-2,4-diol,
1-({5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl} metyl)pyrolidin-2-on,
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5-(2,6-dimetoxyphenyl)-6-(etoxymetyl)-3-{5-[(2-metyl-1,3-thiazol-4-yl)metyl]-
1,3,4-oxadiazol-2-yl} pyridin-2,4-diol, ,
5-(2,6-dimetoxyphenyl)-6-(etoxymetyl)-3-(5-{[5-(pyridin-2-yl)-1,2,4-oxadiazol-
3-yl]metyl}-1,3,4-oxadiazol-2-yl)pyridin-2,4-diol,
3-{5-[(3-benzyl-1,2,4-oxadiazol-5-yl)metyl]-1,3,4-oxadiazol-2-yl } -6-butyl-5-
(2,6-dimetoxyphenyl)pyridin-2,4-diol,
6-butyl-3-{5-[(3-xyclopropyl-1,2,4-oxadiazol-5-yl)metyl]-1,3,4-oxadiazol-2-yl} -
5-(2,6-dimetoxyphenyl)pyridin-2,4-diol,
3-{5-[(6-clopyridin-3-yl)metyl]-1,3,4-0xadiazol-2-yl}-5-(2,6-dimetoxyphenyl)-6-
(etoxymetyl)pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-{5-[(3-phenyl-1,2,4-oxadiazol-5-yl)metyl]-
1,3,4-oxadiazol-2-yl} pyridin-2,4-diol,
1-({5-[5-(2,6-dimetoxyphenyl)-6-(etoxymetyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl} metyl)pyrolidin-2-on,
3-({5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl} metyl)imidazolidin-2,4-dion,
1-({5-[6-butyl-5-(2,6-dimetoxyphenyl)-2 ,4—dihydroxypyridih-3 -yl]-1,3,4-
oxadiazol-2-yl}metyl)-1,2-dihydropyridin-2-on,
6-butyl-5-(2,6-dimetoxyphenyl)-3-[5-(1H-imidazol-1-ylmetyl)-1,3,4-oxadiazol-2-
yl]pyridin-2,4-diol,
3-({5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl}metyl)-1,3-oxazolidin-2-on,
4-({5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl} metyl)morpholin-3-on,
tert-butyl 2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-
1,3,4-oxadiazol-2-yl} axetat,
1-({5-[5-(2,6-dimetoxyphenyl)-6-(etoxymetyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl} metyl)-1,2-dihydropyridin-2-on,
tert-butyl N-({5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-
1,3,4-oxadiazol-2-yl} metyl)carbamat,
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tert-butyl N-({5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-
1,3,4-oxadiazol-2-yl} metyl)-N-metylcarbamat,
3-{5-[(4-clo-3-flophenyl)metyl]-1,3,4-oxadiazol-2-yl} -5-(2,6-dimetoxyphenyl)-6-
(etoxymetyl)pyridin-2,4-diol,
3-{5-[(4-clo-2-flophenyl)metyl]-1,3,4-oxadiazol-2-yl}-5-(2,6-dimetoxyphenyl)-6-
(etoxymetyl)pyridin-2,4-diol,
5-(2,6-dimetoxyphenyl)-6-(etoxymetyl)-3-{5-[(5-flopyridin-2-yl)metyl]-1,3,4-
oxadiazol-2-yl}pyridin-2,4-diol,
5-(2,6-dimetoxyphenyl)-6-(etoxymetyl)-3-[5-(1H-imidazol-1-ylmetyl)-1,3,4-
oxadiazol-2-yl|pyridin-2,4-diol,
5-(2,6-dimetoxyphenyl)-6-(etoxymetyl)-3-{5-[(3-flo-4-metylphenyl)metyl]-1,3,4-
oxadiazol-2-yl} pyridin-2,4-diol,
3-{5-[(5-clopyridin-2-yl)metyl]-1,3,4-oxadiazol-2-yl }-5-(2,6-dimetoxyphenyl)-6-
(etoxymetyl)pyridin-2,4-diol,
5-(2,6-dimetoxyphenyl)-6-(etoxymetyl)-3-{5-[(3-phenyl-1H-pyrazol-1-yl)metyl]-
1,3,4-oxadiazol-2-yl} pyridin-2,4-diol,
5-(2,6-dimetoxyphenyl)-6-(etoxymetyl)-3-(5-{[3-(triflometyl)-1H-pyrazol-1-
ylmetyl}-1,3,4-oxadiazol-2-yl)pyridin-2,4-diol,
5-(2,6-dimetoxyphenyl)-6-(etoxymetyl)-3-{5-[(1-metyl-1H-pyrazol-4-yl)metyl]-
1,3,4-oxadiazol-2-yl } pyridin-2,4-diol,
5-(2,6-dimetoxyphenyl)-6-(etoxymetyl)-3-{5-[(6-flopyridin-3-yl)metyl]-1,3,4-
oxadiazol-2-yl} pyridin-2,4-diol,
5-(2,6-dimetoxyphenyl)-6-(etoxymetyl)-3-[5-(1H-indazol-3-ylmetyl)-1,3,4-
oxadiazol-2-yl]pyridin-2,4-diol,
| 3-[5-(1H-1,2,3-benzotriazol-1-ylmetyl)-1,3,4-oxadiazol-2-yl]-5-(2,6-
dimetoxyphenyl)-6-(etoxymetyl)pyridin-2,4-diol,
5-(2,6-dimetoxyphenyl)-6-(etoxymetyl)-3-[5-(1H-indazol-1-ylmetyl)-1,3,4-
oxadiazol-2-yl|pyridin-2,4-diol,
5-(2,6-dimetoxyphenyl)-6-(etoxymetyl)-3-{5-[(4-flophenyl)metyl]-1,3,4-
oxadiazol-2-yl}pyridin-2,4-diol,
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5-(2,6-dimetoxyphenyl)-6-(etoxymetyl)-3-[5-(1H-indol-1-ylmetyl)-1,3,4-
oxadiazol-2-yl]pyridin-2,4-diol,
6-butyl-5-(3-etylphenyl)-4-hydroxy-3-{5-[(2-metyl-1,3-thiazol-4-yl)metyl]-1,3,4-
oxadiazol-2-yl}-1,2-dihydropyridin-2-on,
3-[5-(1,2-benzoxazol-3-ylmetyl)-1,3,4-oxadiazol-2-yl]-6-butyl-5-phenylpyridin-
2,4-diol,
6-butyl-3-{5-[(3,4-diflophenyl)metyl]-1,3,4-oxadiazol-2-yl}-5-(3-
metoxyphenyl)pyridin-2,4-diol,
6-butyl-3-{5-[(3,4-diflophenyl)metyl]-1,3,4-oxadiazol-2-yl}-5-(3-
etylphenyl)pyridin-2,4-diol,
6-butyl-3-{5-[(3,4-diflophenyl)metyl]-1,3,4-oxadiazol-2-yl}-5-[ 3-
(triflometoxy)phenyl]pyridin-2,4-diol,
5-[3-(benzyloxy)phenyl]-6-butyl-3-{5-[(3,4-diflophenyl)metyl]-1,3,4-o0xadiazol-
2-yl}pyridin-2,4-diol,
6-butyl-3-{5-[(3,4-diflophenyl)metyl]-1,3,4-oxadiazol-2-yl}-5-[ 3-
(hydroxymetyl)phenyl]pyridin-2,4-diol,
v 6-butyl-5-(xyclohex-1-en-1-y1)-3-{5-[(3,4-diflophenyl)metyl]-1,3,4-o0xadiazol-2-
- yl}pyridin-2,4-diol,
6-butyl-3-{5-[(3,4-diflophenyl)metyl]-1,3,4-oxadiazol-2-y!}-5-[ 3-(propan-2-
yl)phenyl]pyridin-2,4-diol,
6-butyl-3-{5-[(3,4-diflophenyl)metyl]-1,3,4-oxadiazol-2-yl}-5-[ 3-
(metoxymetyl)phenyl |pyridin-2,4-diol,
3-(2-butyl-5-{5-[(3,4-diflophenyl)metyl]-1,3,4-oxadiazol-2-yl } -4,6-
dihydroxypyridin-3 -yl)-N- (propan-2-yl)benzamit,
6-butyl-4-hydroxy-3-{5-[(2-metyl-1,3-thiazol-4-yl)metyl]-1,3,4-oxadiazol-2-yl} -
5-[3-(propan-2-yl)phenyl]-1,2-dihydropyridin-2-on,
3-(2-butyl-4-hydroxy-5-{5-[(2-metyl-1,3-thiazol-4-yl)metyl]-1,3,4-oxadiazol-2-
yl}-6-0x0-1,6-dihydropyridin-3-yl)-N-(propan-2-yl)benzamit,
6-butyl-5-(3-xyclopropylphenyl)-4-hydroxy-3-{5-[(2-metyl-1,3-thiazol-4-
ylmetyl]-1,3,4-oxadiazol-2-yl}-1,2-dihydropyridin-2-on,
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6-butyl-4-hydroxy-5-(3-metoxyphenyl)-3-{5-[(2-metyl-1,3-thiazol-4-yl)metyl]-
1,3,4-oxadiazol-2-y1}-1,2-dihydropyridin-2-on,
6-butyl-4-hydroxy-5-[3-(hydroxymetyl)phenyl]-3-{5-[(2-metyl-1,3-thiazol-4-
ylmetyl]-1,3,4-oxadiazol-2-yl}-1,2-dihydropyridin-2-on,
6-butyl-4-hydroxy-3-{5-[(2-metyl-1,3-thiazol-4-yl)metyl]-1,3,4-oxadiazol-2-yl} -
5-[3-(pyrolidin-1-yl)phenyl]-1,2-dihydropyridin-2-on,
6-butyl-5-(2,6-dimetoxyphenyl)-3-{5-[(metylamino)metyl]-1,3,4-oxadiazol-2-
yl}pyridin-2,4-diol,
N-({5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl} metyl)-N-metyl-2-phenylaxetamit,
N-({5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazo!-2-yl} metyl)-3-clo-N-metylbenzamit,
N-({5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl} metyl)-N-metylpyridin-2-carboxamit,
N-({5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl} metyl)-2-metoxyaxetamit,
N-({5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl} metyl)-N-metylpyridin-4-carboxamit,
N-({5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl} metyl)pyridin-3-carboxamit,
N-({5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl} metyl)-2-clo-N-metylbenzamit,
N-({5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl} metyl)-3-clobenzamit,
N-({5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl} metyl)-4-clobenzamit,
N-({5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl} metyl)pyridin-4-carboxamit, |
N-({5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl} metyl)-N-metylpyridin-3-carboxamit,
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N-({5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl} metyl)-2-phenylaxetamit,
N-({5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl} metyl)-2,2-dimetylpropanamit,
N-({5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl}metyl)pyridin-2-carboxamit,
N-({5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl} metyl)-N,2,2-trimetylpropanamit,
3-[5-(aminometyl)-1,3,4-oxadiazol-2-yl]-6-butyl-5-(2,6-dimetoxyphenyl)pyridin-
2,4-diol,
N-({5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3.4-
oxadiazol-2-yl} metyl)benzamit,
N-({5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl} metyl)-N-metylbenzamit, ,
N-({5-[5-(2,6-dimetoxyphenyl)-6-(etoxymetyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl} metyl)benzamit,
N-({5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl} metyl)-3-metylbutanamit,
N-({5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl} metyl)axetamit,
N-({5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl} metyl)-2,2,2-trifloaxetamit,
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl}-N,N-dietylaxetamit,
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl}-N-(pyridin-2-ylmetyl)axetamit,
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl}-N-metylaxetamit,
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-

oxadiazol-2-yl} axetamit,
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2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl}-N-(propan-2-yl)axetamit,
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl}-N,N-dimetylaxetamit,
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl}-N-(4-metoxyphenyl)axetamit,
4-(2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl}axetyl)piperazin-2-on,
2-{5-{6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl}-1-(4-metylpiperazin-1-yl)etan-1-on,
N-benzyl-2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-
1,3,4-oxadiazol-2-yl} axetamit,
, 2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl}-N-etylaxetamit,
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl1]-1,3,4-
oxadiazol-2-yl}-N-xyclopropylaxetamit,
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl1]-1,3,4-
oxadiazol-2-yl}-N-propylaxetamit,
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl}-N-(2-floetyl)axetamit,
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl}-N-(2,2-difloetyl)axetamit, ,
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl}-N-(2,2,2-trifloetyl)axetamit, |
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl}-N-(2-metoxyetyl)axetamit,
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl}-1-(pyrolidin-1-yl)etan-1-on,
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl}-1-(piperidin-1-yl)etan-1-on,
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2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl}-1-(morpholin-4-yl)etan-1-on,
N-butyl-2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl} axetamit,
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl}-N-pentylaxetamit,
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl}-1-(3-floazetidin-1-yl)etan-1-on,
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
.oxadiazol-2-y1}-1-(3,3-difloazetidin-1-yl)etan-1-on,
2-{5-[6-butyl-5-(2,6-dimetoxypheny!)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl}-N-(1,3-thiazol-2-yl)axetamit,
3-(3-benzyl-1,2,4-oxadiazol-5-yl)-6-butyl-5-(2,6-dimetoxyphenyl)pyridin-2,4-
diol,
6-butyl-3-{3-[(4-clophenyl)metyl]-1,2,4-oxadiazol-5-yl }-5-(2,6-
dimetoxyphenyl)pyridin-2,4-diol,
3-(5-benzyl-4H-1,2,4-triazol-3-y1)-6-butyl-5-(2,6-dimetoxyphenyl)pyridin-2,4-
diol,
6-butyl-3-(5-{[5-(4-clophenyl)-1,3,4-0xadiazol-2-yl]metyl }-1,3,4-oxadiazol-2-
y1)-5-(2,6-dimetoxyphenyl)pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-(5-{[5-(pyridin-4-yl)-1,3,4-oxadiazol-2-
ylJmetyl}-1,3,4-o0xadiazol-2-yl)pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-(5-{[5-(pyridin-2-yl)-1,3,4-oxadiazol-2-
ylJmetyl}-1,3,4-oxadiazol-2-yl)pyridin-2,4-diol,
6-butyl-3-(5-{[5-(2-clophenyl)-1,3,4-oxadiazol-2-ylJmetyl}-1,3,4-oxadiazol-2-
y1)-5-(2,6-dimetoxyphenyl)pyridin-2,4-diol,
3-{5-[(5-benzyl-1,3,4-oxadiazol-2-yl)metyl]-1,3,4-oxadiazol-2-yl } -6-butyl-5-
(2,6-dimetoxyphenyl)pyridin-2,4-diol,
6-butyl-3-(5-{[5-(3-clophenyl)-1,3,4-oxadiazol-2-ylJmetyl}-1,3,4-oxadiazol-2-
yl)-5-(2,6-dimetoxyphenyl)pyridin-2,4-diol,
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6-butyl-5-(2,6-dimetoxyphenyl)-3-(5-{[5-(pyridin-3-yl)-1,3,4-oxadiazol-2-
yl]metyl}-1,3,4-oxadiazol-2-yl)pyridin-2,4-diol,
1-({5-[6-(etoxymetyl)-5-(4-flo-2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-
1,3,4-oxadiazol-2-yl} metyl)-1,2-dihydropyridin-2-on,
3-[5-(1,2-benzoxazol-3-ylmetyl)-1,3,4-oxadiazol-2-yl]-6-(etoxymetyl)-5-(4-flo-
2,6-dimetoxyphenyl)pyridin-2,4-diol,
3-{5-[(4-clophenyl)metyl]-1,3,4-oxadiazol-2-yl}-6-(etoxymetyl)-5-(4-tlo-2,6-
dimetoxyphenyl)pyridin-2,4-diol,
1-({5-[6-(etoxymetyl)-5-(4-flo-2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-
1,3,4-oxadiazol-2-yl} metyl)pyrolidin-2-on,
3-{5-[(6-clopyridin-3-yl)metyl]-1,3,4-oxadiazol-2-yl }-6-(etoxymetyl)-5-(4-flo-
2,6-dimetoxyphenyl)pyridin-2,4-diol,
3-{5-[(4-clophenyl)metyl]-1,3,4-oxadiazol-2-yl}-5-(3,5-dimetoxypyridin-4-yl)-6-
(etoxymetyl)pyridin-2,4-diol,
6-butyl-3-{5-[(4-clophenyl)metyl]-1,3,4-oxadiazol-2-yl}-5-(3-flo-2,6-
dimetoxyphenyl)pyridin-2,4-diol,
3-[5-(1,2-benzoxazol-3-ylmetyl)-1,3,4-oxadiazol-2-yl]-6-butyl-5-(3-flo-2,6-
dimetoxyphenyl)pyridin-2,4-diol, _
3-{5-[(4-clophenyl)metyl]-1,3,4-oxadiazol-2-yl }-6-(etoxymetyl)-5-(2-hydroxy-6-
metoxyphenyl)pyridin-2,4-diol,
3-[5-(1,2-benzoxazol-3-ylmetyl)-1,3,4-oxadiazol-2-y1]-6-butyl-5-(2,6-
dimetylphenyl)pyridin-2,4-diol,
3-[5-(1,2-benzoxazol-3-ylmetyl)-1,3,4-oxadiazol-2-yl]-6-butyl-5-(2,4,6-
trimetylphenyl)pyridin-2,4-diol,
3-[5-(1,2-benzoxazol-3-ylmetyl)-1,3,4-oxadiazol-2-yl]-6-butyl-5-(2,6-
dietylphenyl)pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-(5-{[1,2Joxazolo[4,5-b]pyridin-3-ylmetyl } -
1,3,4-oxadiazol-2-yl)pyridin-2,4-diol,
5-(2,6-dimetoxyphenyl)-6-(etoxymetyl)-3-(5-{[1,2]Joxazolo[4,5-b]pyridin-3-
ylmetyl}-1,3,4-oxadiazol-2-yl)pyridin-2,4-diol,
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3-{5-[(4-clophenyl)metyl]-1,3,4-oxadiazol-2-yl}-5-(2,6-dihydroxyphenyl)-6-
(etoxymetyl)pyridin-2,4-diol,
3-{5-[(5-clopyridin-2-yl)metyl]-1,3,4-oxadiazol-2-yl}-5-(2,6-dimetoxyphenyl)-6-
[(etylamino)metyl]pyridin-2,4-diol,
3-{5-[(1,2-benzoxazol-3-yl)metyl]-1,3,4-thiadiazol-2-yl}-5-(2,6-
dimetoxyphenyl)-6-(etoxymetyl)pyridin-2,4-diol,
- 3-{5-[(5-clopyridin-2-yl)metyl]-1,3,4-thiadiazol-2-yl }-5-(2,6-dimetoxyphenyl)-6-
(etoxymetyl)pyridin-2,4-diol,
3-{5-[(5-clopyridin-2-yl)metyl]-1,3,4-thiadiazol-2-yl} -6-x yclopentyl-5-(2,6-
dimetoxyphenyl)pyridin-2,4-diol,
3-{5-[(4-clophenyl)metyl]-1,3,4-thiadiazol-2-yl}-5-(2,6-dimetoxyphenyl)-6-
(etoxymetyl)pyridin-2,4-diol,
N-({5-[5-(2,6-dimetoxyphenyl)-6-(etoxymetyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
thiadiazol-2-yl} metyl)pyridin-2-carboxamit,
6-butyl-3-{5-[(5-clo-3-flopyridin-2-yl)metyl]-1,3,4-oxadiazol-2-yl}-5-(2,6-
dirnetoxyphenyl)pyridin-2,4-diol,
3-{5-[(5-clo-3-flopyridin-2-yl)metyl]-1,3,4-oxadiazol-2-yl}-5-(2,6-
dimetoxyphenyl)-6-(etoxymetyl)pyridin-2,4-diol,
3-{5-[(5-clopyridin-2-yl)metyl]-1,3,4-oxadiazol-2-yl } -6-xyclopentyl-5-(2,6-
dimetoxyphenyl)pyridin-2,4-diol,
3-{5-[(4-clophenyl)metyl]-1,3,4-oxadiazol-2-yl}-6-xyclopentyl-5-(2,6-
dimetoxyphenyl)pyridin-2,4-diol,
3-{5-[(5-clopyridin-2-yl)metyl]-1,3,4-oxadiazol-2-yl}-5-(2,6-dimetoxyphenyl)-6-
[(2-metoxyetoxy)metyl [pyridin-2,4-diol,
3-{5-[(1,2-benzoxazol-3-yl)metyl]-1,3,4-oxadiazol-2-yl}-5-(2,6-
dimetoxyphenyl)-6-[(2-metoxyetoxy)metyl [pyridin-2,4-diol,
5-(2,6-dimetoxyphenyl)-6-(etoxymetyl)-3- {5-[(phenylamino)metyl]-1,3,4-
oxadiazol-2-yl}pyridin-2,4-diol,
3-{5-[(4-clophenyl)metyl]-1,3,4-oxadiazol-2-yl}-5-(2,6-dimetoxyphenyl)-6-[ (2-
metoxyetoxy)metyl]pyridin-2,4-diol,
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N-({5-[6-butyl-5-(2,5-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl} metyl)benzamit,
N-[(5-{6-butyl-2,4-dihydroxy-5-[2-metoxy-5-(propan-2-yl)phenyl pyridin-3-yl} -
1,3,4-oxadiazol-2-yl)metyl|benzamit,
3-{5-[(1,2-benzoxazol-3-yl)metyl]-1,3,4-oxadiazol-2-yl } -6-(etoxymetyl)-5-(2-
metoxyphenyl)pyridin-2,4-diol,
3-{5-[(4-clophenyl)metyl]-1,3,4-oxadiazol-2-yl}-6-(etoxymetyl)-5-(2-
metoxyphenyl)pyridin-2,4-diol,
N-({5-[6-butyl-5-(2,3-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl} metyl)benzamit,
N-({5-[6-(etoxymetyl)-2,4-dihydroxy-5-(2-metoxyphenyl)pyridin-3-yl]-1,3,4-
oxadiazol-2-yl} metyl)benzamit,
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl}-N-(pyridin-3-yl)axetamit,
2-{5-[5-(2,6-dimetoxyphenyl)-6-(etoxymetyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl}-N-(1,3-thiazol-2-yl)axetamit,
N-[(1,3-benzothiazol-2-yl)metyl]-2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-
dihydroxypyridin-3-yl]-1,3,4-oxadiazol-2-yl} axetamit,
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl}-N-[(pyridin-3-yl)metyl |axetamit,
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl}-N-[(1,3-oxazol-2-yl)metyl]axetamit,
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl}-N-[2-(4-sulfamoylphenyl)etyl Jaxetamit,
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl}-N-[2-(2-clophenyl)etyl Jaxetamit,
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl}-N-[(3-clophenyl)metyl |axetamit,
N-benzyl-2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-
1,3,4-oxadiazol-2-yl} -N-metylaxetamit,
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2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl}-N-metyl-N-(2-phenyletyl)axetamit,
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl}-N-(prop-2-yn-1-yl)axetamit,
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl}-N-(3-metyl-1H-pyrazol-5-yl)axetamit,
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl}-N-[(2-metylphenyl)metyl]axetamit,
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl}-N-[(2-clophenyl)metyl]axetamit,
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl}-N-[(4-clophenyl)metyl Jaxetamit,
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl}-N-[2-(4-clophenyl)etyl |Jaxetamit,
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl}-N-[(pyridin-4-yl)metyl Jaxetamit,
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl}-N-[(4-metoxyphenyl)metyl]axetamit,
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl}-N- {[4-(dimetylamin)phenyl]metyl} axetamit,
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl}-N-[(5-metyl-1,3,4-0xadiazol-2-yl)metyl Jaxetamit, 271
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl}-N-{[3-(propan-2-yl)-1,2-oxazol-5-ylJmetyl } axetamit,
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl}-N-[(4-sulfamoylphenyl)metyl Jaxetamit,

3-{5-[(5-clopyridin-2-yl)metyl]-1,3,4-oxadiazol-2-yl} -6-(etoxymetyl)-5-(2-

hydroxy-6-metoxyphenyl)pyridin-2,4-diol,

3-{5-[(5-clopyridin-2-yl)metyl]-1,3,4-oxadiazol-2-yl }-6-(etoxymetyl)-5-(2-

hydroxy-6-metoxyphenyl)pyridin-2,4-diol, va
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3-{5-[(5-clopyridin-2-yl)metyl]-1,3,4-oxadiazol-2-yl}-5-(2,6-dihydroxyphenyl)-
6-(etoxymetyl)pyridin-2,4-diol, hodc chit ddng phéan lap thé, chit hd bién, mubi duoc

dung, hoic dang solvat cua chung.

II.  CACPHUONG AN KHAC THEO SANG CHE

Theo phuong 4n khac, sang ché dé cap dén ché phim chua it nhat mot hop chét
theo sang ché hodc chit ddng phan lap thé, chat hd bién, mubi dugc dung, hodc dang
solvat cta ching.

Theo phuong an khéc, sang ché dé cip dén dugc phim chira chit mang dugc
dung va it nhit mot hop chét theo sing ché hodc chit dong phan 1ap thé, chit hd bién,
mudi duge dung, hodc dang solvat ctia chung.

Theo phuong 4n khac, sang ché @& cap dén dugc phidm chira chit mang duoc
dung va luong hitu hiéu tri lidu cta it nhit mot hop chét theo sang ché hodc chit déng
phan lap thé, chat hd bién, mudi duoc dung, hoéc dang solvat ctia ching.

Theo phuong 4n khéc, sang ché dé cap dén quy trinh tao ra hop chét theo sang ché
hodc chét déng phan lap thé, chat hd bién, mudi dugc dung, hodc dang solvat cua ching.

Theo phuong 4n khac, sng ché dé cap dén hop chét trung gian dé tao ra hop chét
theo sang ché hodc chit déng phan 1ap thé, chat hd bién, mubi dugce dung, hodc dang
solvat cua chung.

Sang ché cap dén duoc phém con chira tc nhan tri liéu bd sung. Theo mot
phuong an dugc uu tién, sang ché @ cap dén duoc phém, trong d6 tac nhan tri liéu bd
sung 13, vi du, chit tic ché enzym chuyén héa angiotensin (ACE), chét phong bé thu thé
B-adrenergic, chit phong bé thu thé angiotensin II, thubc loi tiéu, chit dbi khang
aldosteron va hop chét chira mao dia hoang.

Theo phuong an khac, sang ché mé ta phuong phap diéu tri vivhoic diéu tri du
phong nhiéu bénh hoic rdi loan lién quan téi APJ hodc hoat tinh apelin, bao gém viéc
cho bénh nhén ¢6 nhu ciu diéu tri vd/hodc diéu tri du phong luong hitu hiéu tri liéu cua it
nhit mot hop chét theo sang ché, riéng 1&, hoic, tuy y, két hop véi hop chit khac theo

sang ché va/hodc it nhat mdt mot loai tic nhan tri liéu khac.
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Vi du vé cac bénh hoic cac rdi loan c6 lién quan t6i hoat tinh APJ va apelin c6 thé
dugc ngin ngira, diéu bién, hodc diéu tri theo sang ché bao gém, nhung khéng chi gisi
han &, bénh suy tim nhu bénh suy tim mét bu cip tinh (ADHF), chimg rung nhi, bénh
dong mach vanh, bénh mach ngoai vi, bénh xo vita dong mach, bénh dai thao dudong, hoi
chiing trao ddi chét, bénh ting huyét 4p, bénh ting huyét ap phdi, ching i loan mach
ndo va cac di ching cta no, rdi loan tim mach, ching dau thét nguc, bénh thiéu mau cuc
bd, bénh 46t quy, chimg nhdi mau co tim, hoi chimg dong mach vanh c.ép tinh, ton
thuong do thiéu méu cuc bd, ching tai phat hep mach, bién ching mach cta bénh dai
thao dudng va bénh béo phi.

Theo phuong 4n khac, sang ché mé ta phuong phap diéu tri va/hodc diéu tri du
phong bénh suy tim, bénh dong mach vanh, bénh mach ngoai vi, bénh xo vita dong mach,
bénh d4i thdo duong, hdi chimg trao dbi chét, bénh tang huyét 4p, bénh ting huyét 4p
phdi, chimg rung nhi, chimg dau thit nguc, bénh thidu mau cuc bg, bénh dot quy, chiung
nhdi mau co tim, hoi chiing dong mach vanh cép tinh, tbn thuong do thidu mau cuc bo,
chiing tai phat hep mach, bién chimg mach cta bénh dai thdo dudong, bénh béo phi, bao
gém viéc cho bénh nhan c6 nhu cu diéu tri vivhoic diu tri du phong dung lugng hitu
hiéu tri liéu cta it nhat mot hop chét theo sang ché, riéng 1é, hodc, tuy y, két hop vdi hop
chét khéc theo sang ché va/hoic it nhit mot mot loai tac nhén trj lidu khac.

Theo phuong an khac, sang ché mé ta phuong phap diu tri vivhoic diéu tri du
phong bénh suy tim nhu ADHF, bao g@)m viéc cho bénh nhén ¢6 nhu ciu diéu tri va/hodc
diéu tri du phong dung luong hitu hiéu tri liéu cua it nhit mot hop chét theo sang ché,
riéng 1€, hodc, tuy vy, Kkét hop véi hop chét khac theo séng ché vd/hodc it nhat mot mot
loai tac nhan tri liéu khac.
| Theo phuong 4n khac, sang ché mé ta phuong phap didu tri vi/hoic diéu tri du
phong bénh dai thdo dudng va bénh béo phi, bao gém viéc cho bénh nhan c6 nhu ciu
diéu tri vivhoic diéu tri du phong ding lugng hitu hiéu tri liéu cua it nhit mot hop chat
theo sang ché, riéng 18, hoic, tuy ¥, két hop v6i hop chét khéc theo sang ché vi/hodc it
nhét mot mot loai tic nhan tri lidu khéc.

Theo phuong 4n khac, sang ché mé ta phuong phap diéu tri va/hodic diu tri du

phong bénh ting huyét 4p, bao gdm viéc cho bénh nhén c6 nhu ciu diéu tri va/hodc didu
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tri du phong dung luong hitu hiéu tri liéu cua it nhat mot hop chét theo sang ché, riéng 1é,
hoic, tuy v, két hop v6i hop chét khéc theo sang ché va/hodc it nhat mot mét loai tac
nhan tri li€u khac.

Theo phuong 4n khic, sang ché mé ta phuong phap diéu tri vi/hoic diéu tri du
phong bénh ting huyét ap phéi, bao gém viéc cho bénh nhan ¢6 nhu cau diéu tri va/hoic
didu tri du phong ding luong hitu hiéu tri lidu cta it nhit mot hop chét theo séng ché,
riéng 1€, hodc, tuy v, két hop véi hop chét khac theo sang ché vi/hoic it nhit mot mot
loai tac nhén tri liéu khac.

Theo phuong 4n khéc, sing ché mé ta phuong phap didu tri vi/hoic diéu tri du
phong hoi ching dong mach vanh cép tinh va bénh thiéu mau cuc bd co tim, bao g6n1
viéc cho bénh nhan ¢6 nhu ciu didu tri va‘hodc diéu tri du phong ding lugng hitu hiéu tri
liéu cua it nhit mot hop chét theo sang ché, riéng 1é, hodc, tuy y, Kkét hop véi hop chét
khac theo sang ché v/hoic it nhat mot mét loai tAc nhan tri liéu khac.

Theo phuong 4n khac, sang ché dé cdp dén hop chét theo sang ché dé dung trong
tri liéu.

Theo phuong 4n khac, sang ché d& cap dén hgp chét theo sang ché dé dung trong
tri liéu dé diéu tri vivhoic diéu tri du phong nhiéu bénh hoic rdi loan lién quan t6i APJ va
apelin.

Theo phuong an khéc, sang ché ciing d& cap dén viéc sir dung hop chit theo sang
ché dé san xuit thubc diéu tri va/hodc diéu tri du phong nhiéu bénh hoic rdi loan lién
quan téi APJ va apelin.

Theo phuong 4n khéc, sang ché mé ta phuong phap diéu tri vi/hodc diéu tri du
phong nhiéu bénh hodc réi loan lién quan t6i APJ va apelin, bac gdm viéc cho bénh nhan
¢6 nhu cdu diéu tri bénh ding lugng hitu hiéu tri liéu clia tac nhén tri lidu thir nhat va tac
nhan tri liéu thiT hai, trong d6 tac nhan tri liéu thir nhét nay 1a hop chét theo sang ché. Tét
hon, néu tac nhan tri liéu thi hai nay, vi dy, dugc chon tac nhan c6 tinh huéng co tim nhu
chét cha van B-adrenergic (vi du, dobutamine).

Theo phuong 4n khac, sang ché dé cap dén ché phdm két hop gdbm hop chit theo
sang ché va tac nhan tri liéu bd sung dé dung ddng thdi, riéng r& hodc 1an lugt trong tri

liéu.
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Theo phuong an khéc, sang ché dé cap dén ché phim két hop gdém hop chét theo
sang ché va tac nhan tri liéu bd sung dé ding ddng thoi, riéng & hoic 1an luot trong didu
tri va/hodc diéu tri du phong nhiéu bénh hodc ri loan lién quan t6i APJ va apelin.

Néu mubn, hop chét theo sang ché co thé duge sir dung két hop véi mdt hodc
nhiéu loai tic nhan tim mach khac v&/hodc mdt hodc nhidu loai tc nhén tri liéu khic ma
c6 thé duoc dimg qua duong miéng & dang liu tuong tu, & dang liéu riéng r& ding qua
dudng miéng hoic bing cach tiém. Loai tac nhén tim mach khéc c¢6 thé tuy y duoc sir
dung két hop v6i chat chii vin APJ ciia sang ché c6 thé 1a mot, hai, ba hodc nhiéu tic
nhan tim mach dugc ding qua duong miéng & dang lidu tuong tu, & dang lidu riéng r&
ding qua dudng miéng, hoic bing cach tiém dé tao ra tac dung duoc 1y ¢6 loi khac.

Hop chét theo sang ché c6 thé duoc ding két hop vé6i tac nhan tri liéu bd sung
dugc chon tir mdt hodc nhiéu, tt hon 1a mot dén ba trong sb cac tac nhan tri liéu sau:
chét chéng ting huyét 4p, chit trc ché ACE, chat di khang thu thé khoang-corticoit, cht
phong bé thu thé angiotensin, chit phong bé kénh canxi, chit phong bé thu thé p-
adrenergic, thude 1oi tiéu, chét gian mach nhu nitrat, chét chéng x0 vita dong mach, chét
chéng réi loan m& méu, chit chdng d4i thio dudng, chit chdng ting glycoza huyét, chét
chéng tang insulin huyét, chit chéng huyét khdi, chit chdng bénh véng mac, cht chéng
bénh than kinh, chit chéng bénh than, chat chéng thiéu méau cuc bd, chit phong bé kénh
canxi, chit chng béo phi, chit chdng ting lipit huyét, chit chdng ting triglyxerit huyét,
chét chdng tang cholesterol huyét, chit chdng tai phat hep van tim, chit chéng bénh tuy,
chét 1am giam lipit, chit gdy chan an, chét ting cudng tri nhd, chit chdng sa sut tri tué,
chét tdng cuong nhén thuc, chét tc ché thém #n, chét diéu tri bénh suy tim, chit diéu tri
bénh dong mach ngoai vi, chat diéu tri khéi u 4c tinh, va chit khang viém.

Theo phuong an khéac, téé nhan tri liu bd sung duogc sir dung trong duoc phim
két hop hodc phuong phap hodc str dung Kkét hop, dugce chon tir mdt hoac nhiéu, t5t hon 1a
mot dén ba, trong sd céc tac nhén tri liéu sau dé didu tri bénh suy tim: chét e ché ACE,
B-chat phong bés, thubc loi tiéu, chit dbi khang thu thé khoang-corticoits, chét trc ché
than t5, chat phong bé kénh canxi, chit d6i khang thu thé angiotensin II, nitrat, hop chét

chira mao dia hoang, chit hudng co tim.
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Séang ché ¢ thé duge minh hoa & cac phuong 4n cu thé khic ma khong ndm ngoai
pham vi hozc thudc tinh co ban clia né. Sang ché bao gdm tit ca cac dang két hop cua cac
khia canh dugc uu tién theo sang ché duoc néu trong ban mé ta ndy. Can hiéu ring
phuong 4n bt ky va tit ca cac phuong 4n theo sang ché co thé dugc két hop véi phuong
an khac bét ky hoic cac phuong 4n dé md ta céc phuong an bd sung. Ciing can phai hiéu
rang mdi yéu td riéng r& cta cac phuong 4n chinh 14 phuong 4n doc 1ap ctia né. Hon thé
nita, yéu t6 bat ky ctia mot phuong 4n ¢ nghia 13 két hop véi yéu té bt ky va tit ca cac

céc yéu t6 khac thu duge tir phuong 4n bt ky dé mé ta phuong 4n bd sung.

. HOAHOQC

Trong toan bd ban mo ta va phén yéu cAu bao ho kém theo, cong thirc hoa hoc
hodc tén goi s€ bao g6m tAt ca chét déng phén 1ap thé va di cdu quang hoc va chét triét
quang clia chiing ma tai d6 cac chit dong phan nhu vay ton tai. Trir khi ¢é quy dinh khac,
tat ca cac dang khong ddi xtmg (chit ddng phan dbi anh va ddng phan khong ddi quang)
va céc dang triét quang déu nam trong pham vi ctia sang ché. Nhiéu chit dong phan di
hinh chtra céc lién két d6i C=C, cac lién két d6i C=N, cac hé vong, va cac dang tuong tu
cling ¢6 thé c6 mit trong hop chét, va tat ca cac chit dong phan 6n dinh nhu viy ciing
dugc du dinh trong pham vi cua sang ché. Céc chét déng phan di hinh cis- va trans- (hodc
E- va Z-) cta hop chét theo sang ché dugc mo ta va cb thé duoc tach dudi dang hdn hop
chira céc chit dong phan hoic dudi dang dong phan riéng r&. Hop chét theo sang ché co
thé dugc tach & cac dang quay quang/quang hoat hodc triét quang. Cac dang quay
quang/quang hoat c6 thé duge didu ché bang cach phén giai cac dang triét quang hodc
bang cach tong hop tir cac nguyén liéu ban dau quay quang/quang hoat. T4t ca cac quy
trinh duge sir dung dé didu ché hop chit theo sing ché va hop chét trung gian diéu ché
duogc tir ndé duge xem 13 mot phan cia séng'ché'. Khi céc san phdm ddng phan dbi anh
hoic ddng phan khong dbi quang duogc didu ché, ching c6 thé dugc tich bing cac
phuong phap thong thudng, vi du, bing cach sic ky hodc két tinh phan doan. Tuy thudc
vao céac didu kién ciia quy trinh, cic san phdm cubi theo sang ché thu dugc hodic & dang
tu do(trung tinh) hodc & dang mudi. Ca dang tu do 14n dang mudi cla cac san phém cubi

nay déu nam trong pham vi cla sang ché. Néu muon, mdt dang cta hop chat cé thé duoc
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chuyén héa thanh dang khac. Bazo hoic axit tu do ¢ thé duoc chuyén héa thanh mudi;
mudi ndy cé thé dugc chuyén héa thanh hop chit tu do hodc mudi khac; hdn hop chira
hop chét dong phén theo sing ché c6 thé duoc tach thanh cac chat ddng phan riéng 1é.
Hop chét theo sang ché, dang tu do va cic mubi ctia ching, ¢6 thé tdn tai & nhidu dang hd
bién, trong d6 nguyén tir hydro dugc chuyén ddi sang cac phan khéc ciia céc phan tir va
cac lién két hoa hoc gifta cac nguyén tir clia cac phan tir ndy dugc sap xép lai sau d6. Can
phai hiu rang tit ca cac dang hd bién, trong chimg muc ching c6 thé tdn tai, cling nim
trong pham vi ctia sang ché.

~on

Trong ban md ta nay, thuat ngit "alkyl" hoic "alkylen” dugc du dinh d bao gém
ca nhém hydrocacbon béo bio hoa mach nhanh 14n mach thing c¢6 sb nguyén tir cacbon
cu thé. Vi dy, "C; d&n Cy, alkyl" hoic "Cy.1, alkyl" (hodc alkylen), duge du dinh d& bao
gdm nhém C,, Cy, Cs, Cy, Cs, Cs, C7, Cg, Co, Cyo, C11 va Cyy alkyl; "Cy4 dén Cys alkyl”
hodc "Cy.1g alkyl" (hodc alkylen), duoc du dinh dé bao gdm nhém Cs, Cs, Cg, Cr, Cs, Ce,
Cio, Ci1, Cra, Ci3, Cu4, Cys, Ci6, Cy7, va Cyg alkyl. Ngoai ra, vi dy, "C, dén Cq alkyl" hodc
"C).6 alkyl" @ chi alkyl c6 tir 1 dén 6 nguyén tir cacbon. Nhém alkyl ¢6 thé khong duge
thé hoic dugc thé bing it nhit mot nguyén tir hydro dugc thay thé bang nhém héa hoc
khac. Vi du vé nhém alkyl bao gdm, nhung khéng chi gi6i han &, metyl (Me), etyl (Et),
propyl (vi dy, n-propyl va isopropyl), butyl (vi du, n-butyl, isobutyl, ¢-butyl), va pentyl
(vi du, n-pentyl, isopentyl, neopentyl). Khi "Cy alkyl" hodc "C, alkylen” duoc sir dung,
né duogc du dinh d& chi lién két truc tiép.

"Alkenyl" hodc "alkenylen” dugc du dinh dé bao gém mach hydrocacbon cé cAu
trac mach théng hoic mach nhéanh ¢6 s nguyén tir cacbon cu thé va mot hodc nhiéu, t6t
hon 13 mdt dén hai, lién két d6i cacbon-cacbon ma cé thé xay ra tai diém 6n dinh bt ky
doc theo mach nay. Vi du, "C, d&n Cg alkenyl" hoic "C,.g alkehyl" (hodc alkenylen),
dugc du dinh dé bao gdm nhém Cy, Cs, Cs4, Cs, va Cg alkenyl. Vi du vé alkenyl bao gdm,
nhung khéng chi giéi han &, etenyl, 1-propenyl, 2-propenyl, 2-butenyl, 3-butenyl,
2-pentenyl, 3, pentenyl, 4-pentenyl, 2-hexenyl, 3-hexenyl, 4-hexenyl, 5-hexenyl, 2-
metyl-2-propenyl, va 4-metyl-3-pentenyl.

"Alkynyl" hoic "alkynylen” dugc du dinh dé bao gdm mach hydrocacbon ¢6 ciu

trac mach théng hodc mach nhanh c¢6 mét hodc nhiéu, tét hon 1a mot dén ba, lién két ba
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cachon-cacbon ma c6 thé xay ra tai diém 6n dinh bét ky doc theo mach nay. Vi du, "C,
dén Cg alkynyl" hoic "Ca alkynyl" (hodc alkynylen), duge du dinh dé bao gdm nhém
Gy, G5, Gy, Cs, va Cg alkynyl; nhu etynyl, propynyl, butynyl, pentynyl, va hexynyl.

Khi thuét ngit "mach hydrocacbon” duoc sir dung, né duoc du dinh d bao g(‘“)m
"alkyl", "alkenyl" va "alkynyl", trir khi ¢é quy dinh cu thé.

Thuat ngit "alkoxy" hoic "alkyloxy" ding dé chi nhém -O-alkyl. Vi du, "C; dén
Cs alkoxy" hodc "Cy alkoxy" (hodc alkyloxy), dugc du dinh dé bao gdm nhém C;, C,,
Cs, Cy, Cs, va Cg alkoxy. Vi du vé c4c nhém alkoxy bao gém, nhung khong chi gi¢i han
&, metoxy, etoxy, propoxy (vi du, n-propoxy va isopropoxy), va t-butoxy. Tuong tu,
"alkylthio" hodc "thioalkoxy” 12 nhém alkyl nhu dugce xAc dinh trén ddy véi sé nguyén tir
cacbon cu thé dugc gin vao qua ciu ndi luu huynh; vi du, metyl-S- va etyl-S-.

"Halo" hodc "halogen" bao gém flo, clo, brom, va iodo. "Haloalkyl” duoc du dinh
dé bao gdm ca nhém hydrocacbon béo bdo hoa mach nhanh 13n mach thing c6 sb nguyén
tir cacbon cu thé, dugc thé bi‘mg 1 hodc nhiéu halogen. Vi du vé haloalkyl bao gém,
nhung khéng chi giéi han ¢, flometyl, diflometyl, triflometyl, triclometyl, pentafloetyl,
pentacloetyl, 2,2,2-trifloetyl, heptaflopropyl, va heptaclopropyl. Vi du vé haloalkyl ciing
bao gém "floalkyl” dugc dy dinh dé bao gém ca nhém hydrocacbon béo bdo hoa mach
nhanh 14n mach thing c6 s6 nguyén tir cacbon cu thé, dugc thé bing 1 hodc nhiéu nguyén
tu flo.

"Haloalkoxy" hodc "haloalkyloxy” l1a nhom haloalkyl nhu dugc xac dinh trén day
v6i s& nguyén tir cacbon cu thé dugc gén vao qua cau nbi oxy. Vi du, "Cy.¢ haloalkoxy",
dugc du dinh d bao gém nhém C;, C;, C;, C4, Cs, va Cg haloalkoxy. Vi du vé
haloalkoxy bao gbm, nhung khong chi giéi han &, triflometoxy, 2,2 2-trifloetoxy, va
pentaflothoxy. Tuong tu, "haloalkylthio" hodc "thiohaloalkoxy” la nhém haloalkyi nhu
duoc x4c dinh trén ddy véi s6 nguyén tir cacbon cu thé dugce gén vao qua ciu ndi luu
huynh; vi du, triflometyl-S-, va pentafloetyl-S-.

Thuat ngit "xycloalkyl" ding dé chi nhém alkyl dugc d6ng mach vong, bao gdm
mot, hai hodc nhiéu hé nhan vong. Vi dy, "C; dén Cg xycloalkyl" hodc "C;¢ xycloalkyl”
duge dy dinh @& bao gdm nhém Cs, Cy, Cs, v Cg xycloalkyl. Vi du v& nhém xycloalkyl
bao gdém, nhung khéng chi gi¢i han &, xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl,
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va norbornyl. Nhém xycloalkyl mach nhanh nhu 1-metylxyclopropyl va 2-
metylxyclopropyl ciing nim trong pham vi xéc dinh v& "xycloalkyl". Thudt ngir
"xycloalkenyl" ding dé chi cic nhém alkenyl dugc déng mach vong. Cyg xycloalkenyl
duoc du dinh dé bao gém cac nhom C4, Cs, va Cq xycloalkenyl. Vi du vé cac nhém
xycloalkenyl bao gdm, nhung khéng chi giéi han &, xyclobutenyl, xyclopentenyl, va
xyclohexenyl.

Nhu dugc sir dung trong ban mo ta ndy, "vong cacbon", "carboxyclyl", hodc "gbc
vong cacbon” dugc du dinh dé chi nhan hydrocacbon mdt vong hodc hai vong c6 3,4, 5,
6, 7, hodc 8 canh 6n dinh bt ky hodc nhén hydrocacbon hai vong hoic ba vong cé 7, 8,
9, 10, 11, 12, hodc 13 canh, nhan hydrocacbon bét ky trong s6 d6 c6 thé 1a b3o hoa,
khong bdo hoa mot phin, khong bdo hoa hodc thom. Vi du vé cic vong cacbon nhu vAy
bao gbém, nhung khéng chi giéi han &, xyclopropyl, xyclobutyl, xyclobutenyl,
xyclopentyl, xyclopentenyl, xyclohexyl, xycloheptenyl, xycloheptyl, xycloheptenyl,
adamantyl,  xyclooctyl,  xyclooctenyl, = xyclooctadienyl,  [3.3.0]bixyclooctan,
[4.3.0]bixyclononane, [4.4.0]bixyclodecan (decalin), [2.2.2]bixyclooctan, fluorenyl,
phenyl, naphtyl, indanyl, adamantyl, anthraxenyl, va tetrahydronaphtyl (tetralin). Nhu
néu trén, cac vong dugc lién két cau ndi ciing nim trong pham vi xac dinh vé& vong
cacbon (vi du, [2.2.2]bixyclooctan). Cac vong cacbon dugc uu tién, trir khi ¢é quy dinh
cu thé, 13 xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, phenyl, indanyl, va
tetrahydronéphtyl. Khi thuat ngit "vong cacbon” duge sir dung, né duge du dinh dé bao
gém "aryl." Vong duogc lién két cau ndi x4y ra khi mot hodc nhiéu, t6t hon 12 mot dén ba,
nguyén tir cacbon ni hai nguyén tir cacbon khong lién ké. Céc ciu ndi duoc wu tién 1a
mot hodc hai nguyén tir cacbon. Luu ¥ ring cau ndi luén chuyén héa nhan mét vong
thanh nhan ba vong. Khi nhan duogc lién két ciu nbi, cac phﬁn ttr thé duge dé cép dbi véi
nhan ndy ciing c6 thé c6 mit trén cau ndi. ‘

Trong ban mod ta ndy, thuat ngit "nhén cacbon hai vong" hodc "nhém nhan cacbon
hai vong” dugc du dinh dé chi hé nhan vong cacbon c6 9 hodc 10 canh chia hai vong
ngung tu va chita nguyén tir cacbon. Trong sd hai vong ngung tu nay, mot vong 1a vong
benzo dugc ngung tu thanh vong thir hai; va vong thir hai nay 1a vong cacbon c¢6 5 hoic 6

canh ma 1a bao hoa, khdng bao hoa mot phén, hodc khong bdo hoa. Nhom nhén cacbon
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hai vong c6 thé duge gén véi nhém mach nhanh ciia né & nguyén tir cacbon bat ky dé thu
dugc cAu tric 6n dinh. Nhém nhén cacbon hai vong dugc dé cép trong ban mo ta nay co
thé duogc thé trén nguyén tir cacbon bat ky néu hop chét thu dugce 13 dang dn dinh. Vi du
vé nhém nhan cacbon hai vong 13, nhung khéng chi gi6i han &, naphtyl,
1,2-dihydronaphtyl, 1,2,3,4-tetrahydronaphtyl, va indanyl.

Nhém "aryl" ding dé chi hydrocacbon thom mét vong hoic hai vong bao gdm, vi
du, phenyl, va naphtyl. Cac gbc aryl 1a da biét va dugc mé ta, vi du, trong Lewis, R.J.,
ed., Hawley's Condensed Chemical Dictionary, 15th Edition, John Wiley & Sens, Inc.,
New York (2007). "Cs.10 aryl" duoc ding dé chi phenyl va naphtyl.

Thuét ngit "benzyl", nhu dugc sir dung trong ban md ta nay, ding dé chi nhém
metyl ma trén d6 mot trong sb cic nguyén tir hydro duoc thay thé bing nhém phenyl.

Trong ban mo6 t4 nay, thuit ngir "di vong", "heteroxyclyl", hodc "nhém di vong”
duge du dinh dé chi nhan di vong da vong mdt vong hodc hai vong c6 3, 4, 5, 6, hodc 7
canh hodc nhan di vong da vong cé 7, 8, 9, 10, 11, 12, 13, hodc 14 canh én dinh ma 1a
bdo hoa, khong bio hod mét phan, hodc khong bdo hoa hoan toan, va chita nguyén tir
cacbon va 1, 2, 3 hodc 4 nguyén tr khac loai doc 1dp dugce chon tir nhém bao gém N, O
va S; va bao gdm nhém da vong bét ky trong d6 nhan di vong bét ky trong s cac nhan di
vong néu trén duge ngung tu thanh vong benzen. Nguyén tir khac loai nito va luu huynh
c6 thé tuy y duge oxy héa (tirc 13, N—O va S(O)y, trong d6 p bing 0, 1 hoic 2). Nguyén
tir nito ¢6 thé duoc thé hodc khong dugc thé (tte 13, N hodc NR trong d6 R 1a H hodc
phén ttr thé khac, néu da dugc xac dinh). Nhan di vong co thé duge gfm v6i nhom mach
nhénh ciia n6 & nguyén tir khac loai hodc nguyén tir cacbon bét ky dé thu dugc cdu tric
én dinh. Nhan di vong duoc d& cap trong ban mé ta nay co thé duoc thé trén nguyén tur
cacbon hoc trén nguyén tir nito néu hop chét thu duoc 1 dang 6n dinh. Nguyén tir nito
trong di vong c6 thé tuy ¥ duoc tao bac bén. Tét hon, néu téng sb nguyén tir S va O trong
di vong vuot qua 1, thi cac nguyén tir khac loai nay s& khong nam lién k& véi nhau. Tét
hon, néu tbng sé nguyén tr S va O trong di vong khong 16n hon 1. Khi thuit ngtr "di
vong” dugc st dung, né dugc du dinh dé bao gém heteroaryl.

Vi du vé& di vong bao gdm, nhung khong chi gi6i han &, acridinyl, azetidinyl,

azocinyl,  benzimitazolyl, = benzofuranyl, = benzothiofuranyl, = benzothiophenyl,
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benzoxazolyl,  benzoxazolinyl,  benzthiazolyl,  benztriazolyl, = benztetrazolyl,
benzisoxazolyl, benzisothiazolyl, benzimitazolinyl, carbazolyl, 4aH-carbazolyl,
carbolinyl, chromanyl, chromenyl, xinolinyl, decahydroquinolinyl,
2H,6H-1,5,2-dithiazinyl,  dihydrofuro[2,3-b]tetrahydrofuran,  furanyl,  furazanyl,
imidazolidinyl, imidazolinyl, imidazolyl, 1H-indazolyl, imidazolopyridinyl, indolnyl,
indolinyl, indolizinyl, indolyl, 3H-indolyl, isatinoyl, isobenzoﬁlfanyl, isochromanyl,
isoindazolyl, isoindolinyl, isoindolyl, isoquinolinyl, isothiazolyl, isothiazolopyridinyl,
isoxazolyl, isoxazolopyridinyl, metylendioxyphenyl, morpholinyl, naphthyridinyl,
octahydroisoquinolinyl, oxadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl,
1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, oxazolidinyl, oxazolyl, oxazolopyridinyl,
oxazolidinylperimidinyl, oxindolyl, pyrimidinyl, phenanthridinyl, phenanthrolinyl,
phenazinyl, phenothiazinyl, phenoxathiinyl, phenoxazinyl, phtalazinyl, piperazinyl,
piperidinyl, piperidonyl, 4-piperidonyl, piperonyl, pteridinyl, purinyl, pyranyl, pyrazinyl,
pyrazolidinyl, pyrazolinyl, pyrazolopyridinyl, pyrazolyl, pyridazinyl, pyridooxazolyl,
pyridoimidazolyl, pyridothiazolyl, pyridinyl, pyrimidinyl, pyrolidinyl, pyrolinyl,
2-pyrolidonyl, 2H-pyrolyl, pyrolyl, quinazolinyl, quinolinyl, 4H-quinolizinyl,
quinoxalinyl, quinuclidinyl, tetrazolyl, tetrahydrofuranyl, tetrahydroisoquinolinyl,
tetrahydroquinolinyl, = 6H-1,2,5-thiadiazinyl, 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl,
1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, thianthrenyl, thiazolyl, thienyl, thiazolopyridinyl,
thienothiazolyl, thienooxazolyl, thienoimidazolyl, thiophenyl, triazinyl, 1,2,3-triazolyi,
1,2,4-triazolyl, 1,2,5-triazolyl, 1,3,4-triazolyl, va xantenyl. Di vong cling bao gém vong
ngung tu va hgp chét spiro chira, vi dy, cac di vong néu trén.

Vi du vé di vong c6 5 dén 10 canh bao gém, nhung khéng chi gidi han &,
pyridinyl, furanyl, thienyl, pyrolyl, pyrazolyl, pyrazinyl, piperazinyl, piperidinyl,
imidazelyl, imidazolidinyl, indolyl, tetrazolyl, isoxazolyl, morpholinyl, oxazolyl,
oxadiazolyl, oxazolidinyl, tetrahydrofuranyl, thiadiazinyl, thiadiazolyl, thiazolyl,
triazinyl, triazolyl, benzimitazolyl, 1H-indazolyl, benzofuranyl, benzothiofuranyl,
benztetrazolyl, benzotriazolyl, benzisoxazolyl, benzoxazolyl, oxindolyl, benzoxazolinyl,
benzthiazolyl, benzisothiazolyl, isatinoyl, isoquinolinyl, octahydroisoquinolinyl,
tetrahydroisoquinolinyl,  tetrahydroquinolinyl, = isoxazolopyridinyl, = quinazolinyl,
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quinolinyl, isothiazolopyridinyl, thiazolopyridinyl, oxazolopyridinyl, imidazolopyridinyl,
va pyrazolopyridinyl. .

Vi du vé di vong c6 5 dén 6 canh bao gdm, nhung khong chi gidi han &, pyridinyl,
furanyl, thienyl, pyrolyl, pyrazolyl, pyrazinyl, piperazinyl, piperidinyl, imidazolyl,
imidazolidinyl, indolyl, tetrazolyl, isoxazolyl, morpholinyl, oxazolyl, oxadiazolyl,
oxazolidinyl, tetrahydrofuranyl, thiadiazinyl, thiadiazolyl, thiazolyl, triazinyl, va
triazolyl. Di vong c6 5 dén 6 canh ciing bao gdm vong ngung tu va hop chét spiro chira,
vi dy, cac di vong néu trén.

Trong ban mo ta nay, thuat nglr "di nhan hai vong" hoic "nhém di nhan hai vong”
dugc du dinh dé chi hé nhan di vong ¢6 9 hoac 10 canh 6n dinh chira hai vong ngung tu
va chlra nguyén tr cacbon va 1, 2, 3, hodc 4 nguyén tir khac loai doc 1ap dugc chon tir
nhém bao gdm N, O va S. Trong sé hai vong ngung tu niy, mdt vong 12 nhan thom mot
vong ¢6 5 hodc 6 canh bao gdm vong heteroaryl c6 5 canh, vong heteroaryl ¢6 6 canh
ho#ic vong benzo, mdi vong niy dugc ngung tu thanh vong thir hai. Vong thi hai 13 nhan
mot vong c6 5 hodc 6 canh ma l1a bdo hoa, khong bido hoa mot phén, hodc khong bao hoa,
va bao gdm di vong c6 5 canh, di vong ¢ 6 canh hoic vong cacbon (v6i didu kién vong
thir nhit khong phai 12 vong benzo khi vong thir hai 13 vong cacbon).

Nhém di nhan hai vong c6 thé duge gin véi nhém mach nhanh ciia né & nguyén
tir khac loai hodc nguyén tir cacbon bat ky dé thu duoc ciu truc dn dinh. Nhém di nhan
hai vong dugc dé cap trong ban mé ta ndy c6 thé dugc thé trén nguyén tir cacbon hoic
trén nguyén tir nito néu hop chit thu duoc 1 dang én dinh. Tét hon, néu tdng sb nguyén
tr S va O trong di vong vugt qué 1, thi cic nguyén tir khac loai nay 13 khong lién ké véi
nhau. Tét hon, néu téng sé nguyén tir S va O trong di vong khong 16n hon 1.

Vi du vé& nhém di nhan hai vong 13, nhung khong chi gidi han &, quinolinyl,
isoquinolinyl, phtalazinyl, quinazolinyl, indolyl, isoindolyl, indolinyl, 1H-indazolyl,
benzimitazolyl, 1,2,3,4-tetrahydroquinolinyl, 1,2,3,4-tetrahydroisoquinolinyl,
5,6,7,8-tetrahydro-quinolinyl, 2,3-dihydro-benzofuranyl, chromanyl,
1,2,3,4-tetrahydro-quinoxalinyl, va 1,2,3,4-tetrahydro-quinazolinyl.

Trong ban mo ta nady, thut nglt "nhom di vong thom" hoic "heteroaryl” dugc du

dinh & chi hydrocacbon thom mét vong va da vong 6n dinh bao gdm it nhit mot thinh
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vién vong nguyén tir khac loai nhu luu huynh, oxy, hoac nito. Cac nhéom heteroaryl bao
gom, nhung khéng chi gidi han &, pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, triazinyl,
furyl, quinolyl, isoquinolyl, thienyl, imidazolyl, thiazolyl, indolyl, pyroyl, oxazolyl,
benzofuryl, benzothienyl, benzthiazolyl, isoxazolyl, pyrazolyl, triazolyl, tetrazolyl,
indazolyl, 1,2,4-thiadiazolyl, isothiazolyl, purinyl, carbazolyl, benzimitazolyl, indolinyl,
benzodioxolanyl, va benzodioxan. Cac nhém heteroaryl duoc thé hoic khong duoc thé.
Nguyén tir nito duoc thé hodc khong dugc thé (tirc 13, N hodc NR trong d6 R 13 H hoic
phan tir thé khac, néu di duoc x4c dinh). Nguyén tir khic loai nito va luu huynh c6 thé
tuy y dugc oxy hoa (tirc 1a, N—O va S(O),, trong dé p bang 0, 1 hodc 2).

Vi du vé heteroaryl ¢c6 5 dn 6 canh bao gdm, nhung khong chi gi¢i han &,
pyridinyl, furanyl, thienyl, pyrolyl, pyrazolyl, pyrazinyl, imidazolyl, imidazolidinyl,
tetrazolyl, isoxazolyl, oxazolyl, oxadiazolyl, oxazolidinyl, thiadiazinyl, thiadiazolyl,
thiazolyl, triazinyl, va triazolyl.

Céc vong duogc lién két cau ndi cling nam trong pham vi x4c dinh vé di vong.
Vong dugce lién két cau ndi xay ra khi mét hodc nhiéu, t6t hon 1a mét dén ba, nguyén tu
(tic 13, C, O, N, hodc S) nbi hai nguyén tir cacbon hodc nito khong lién k&. Vi du vé cac
vong dugc lién két ciu ndi bao gdm, nhung khong chi gi6i han &, mdt nguyén tir cacbon,
hai nguyén tir cacbon, m¢t nguyén tir nito, hai nguyén tr nito, va nhém cacbon-nito. Luu
¥ ring cAu ndi luén chuyén héa nhan mét vong thanh nhan ba vong. Khi mdt vong duoc
lién két cau ndi, cac phan tir thé duoc mé ta cho vong ciing ¢6 thé ¢ mat trén ciu ndi
nay.

Ayy2?

Thuat nglt "ion trai dau” dugc st dung dé chi céc loai tich dién 4m nhu clorua,
bromua, hydroxit, axetat, va sulfat hodc cac loai tich dién duong nhu natri (Na+), kali
(K+), amoni (RyNHp+ trong d6 n=0-4 va m=0-4) va cac loai tuong tu.

Khi vong c6 dudong chdm dugc sir dung trong cu tric vong, thi didu nay chi ra
rang cAu triic vong nay c6 thé 13 bio hoa, b3o hoa mot phén hoic khong bdo hoa.

Trong ban mo ta nay, thuat ngit "nhém béo vé amin" nghia 13 nhom bét ky da biét
trong linh vuc tdng hop hitu co dé bao vé cic nhém amin ma 13 n dinh déi v6i chat khir
este, hydrazin dugc thé d6i, R4-M va R7-M, 4i nhan, chét khu hydrazin, chit hoat hoa,

bazo manh, bazo giy can tré amin va chat dong mach vong. Cac nhém bao vé amin nhu
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vay phu hop véi céc tiéu chi dugc néu trong Wuts, P.G.M. et al., Protecting Groups in
Organic Synthesis, 4th Edition, Wiley (2007) and The Peptides: Analysis, Synthesis,
Biology, Vol. 3, Academic Press, New York (1981), phﬁn mo ta cua tai liéu do dugc dua
vao ban moé ta béng cach vién din. Vi du vé& cac nhém bao vé& amin bao gém, nhung
khong chi giéi han &, cac nhom sau: (1) dang axyl nhu formyl, trifloaxetyl, phtalyl, va
p-toluenulfonyl; (2) dang carbamat thom nhu benzyloxycacbonyl (Cbz) va
benzyloxycacbonyl duoc thé, 1-(p-biphenyl)-1-metyletoxycacbonyl, va
9-fluorenylmetyloxycacbonyl (Fmoc); (3) dang carbamat béo nhu terz-butyloxycacbonyl
(Boc), etoxycacbonyl, diisopropylmetoxycacbonyl, va alyloxycacbonyl; (4) dang alkyl
carbamat vong nhu xyclopentyloxycacbonyl va adamantyloxycacbonyl; (5) dang alkyl
nhu triphenylmetyl va benzyl; (6) trialkylsilan nhu trimetylsilan; (7) dang chira thiol nhu
phenylthiocacbonyl va dithiasucxinoyl; va (8) dang alkyl nhu triphenylmetyl, metyl, va
benzyl; va dang alkyl dugc thé nhu 2,2 2-tricloetyl, 2-phenyletyl, va z-butyl; va dang
trialkylsilan nhu trimetylsilan.

Nhur duge dé cip trong ban mé ta ndy, thudt ngir "duge thé" c¢6 nghia 1 it nhit
mdt nguyén tir hydro dugc thay thé bang nhém khong phai 12 hydro, véi diéu kién cac
héa tri binh thuong duoc duy tri va viée thay thé nay din dén tao ra hop chit én dinh.
Céc lién két d6i trong vong, nhu duoc sir dung trong ban md ta nay, 14 céc lién két d6i ma-
dugc tao ra giira hai nguyén tir nhan lién k& (vi du, C=C, C=N, hodc N=N).

Trong c4c truong hop trong d6 c6 cac nguyén tir nito (vi du, amin) trén hop chit
theo sang ché, cic nguyén tir ndy c6 thé duoc chuyén hoa thanh cic N-oxit bang cach xir
1y bang chit oxy hoa (vi du, mCPBA v&/hoic hydro peroxit) dé thu dugc hop chét khac
theo sang ché. Do do, cac nguyén tir nito da dugc thé hién va yéu cau bao hd dugc xem
13 bao gém ca nguyén tir nito di duoc thé hién va din xut N-oxit (N—O) ctia nd.

Khi bién bét ky xay ra nhidu hon mot 1an trong phan tir hogic cong thiic bat ky cho
hop chét, dinh nghia ctia né & mdi truong hop 14 ddc 14p véi dinh nghia cia ndé & moi
trudng hop khéc. Do d6, vi du, néu nhém nay duogc thé hién 1a duoc thé bing 0-3 R, thi
nhém ndy c6 thé tuy ¥ duoc thé bing t5i da 3 nhom R, va & mbi truong hop R duoc chon
ddc 1ap tir phan dinh nghia vé R.
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Khi lién két v&i phan tir thé dugc thé hién 13 bat chéo lién két ndi hai nguyén tir
trong vong, thi phan tir thé nay c6 thé duoc lién két véi nguyén tir bat ky trén vong. Khi
phan ttr thé dugc 1iét ké ma khong chi ra nguyén tir trong d6 phan tir thé nay duoc lién két
v6i phan con lai ciia hop chit ¢ cong thitc da cho, thi phan tir thé nay c6 thé dugc lién
két qua nguyén tir bit ky trong phin tir thé nay.

Su két hop cua céac ph?m tir thé va/hodc cac bién chi dugc chép nhén néu cac két
hop d6 tao ra hop chit on dinh.

Cum tur "dugc dung” dugc st dung & day dé chi cac hop chét, céc nguyén liéu,
céc duge phim, va/hoic céc dang liéu lugng ma, ndm trong pham vi ctia d4nh gi4 trong y
hoc, 13 thich hop ding dé tiép xtic v6i cac md cta ngudi va dong vat ma khéng gay ra
doc tinh, kich tmg, dap tGng di tmg qua mirc, va/hodc vin dé khac hodc bién ching khac,
tuong xung vai ty 1€ 1gi ich/rdi ro hop ly.

Nhu dugce sir dung trong ban md ta nay, "mudi dugc dung” dé chi dan xuét cua
hop chét theo sang ché trong d6 hop chét gbc dugce cai bién bang cach tao ra cic mudi
axit hodic bazo ctia chung. Vi du v& mudi dugc dung bao gdm, nhung khong chi giéi han
&, mudi cta axit hitu co va vo co cla cac nhém bazo nhu amin; va kiém hoac cac mubi
hitu co cia c4c nhém axit nhu axit carboxylic. Mudi duoc dung bao gdm cac mudi khéng
doc hodc cac mudi amoni bac bén thong thudng cta hop chét géc duoc tao thanh, vi dy,
tir cac axit vo co hodc hitu co khong doc. Vi duy, céc mudi khong doc thong thuong nhu
vy bao gdm cac mubi c6 ngudn gbc tir cac axit vo co nhu clohydric, bromhydric,
sulfuric, sulfamic, phosphoric, va nitric; va cac mubi duge diéu ché tir axit hiru co nhu
axetic, propionic, sucxinic, glycolic, stearic, lactic, malic, tartric, xitric, ascorbic, pamoic,
maleic, hydroxymaleic, phenylaxetic, glutamic, benzoic, salixylic, sulfanilic,
2—axetoxybenzoic, fumaric, toluenulfonic, metansulfonic, etan disulfonic, oxalic, va
isethionic, va cac axit tuong tu.

Mubi dugc dung theo sang ché c6 thé duoc tdng hop tir hop chét gbc ma chira gbc
axit hodc bazo bang cic phuong phap hoéa hoc thong thudng. N6i chung, cac mudi nhu
vay ¢o thé duogc diéu ché b%mg cach cho dang axit hodc bazo tu do ctia hgp chét nay phan
tmg véi lugng theo hé sb ty luong cua axit hodc bazo thich hop trong nudc hoic trong

dung méi hitu co, hoic trong hdn hop chira ca hai; néi chung, méi truong khong phai 12
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nudc giéng ete, etyl axetat, etanol, isopropanol, hodc axetonitril 1a dugc uu tién. Danh
muc cua cac mudi thich hop tim dugc trong Allen, Jr., L.V., ed., Remington: The Science
and Practice of Pharmacy, 22nd Edition, Pharmaceutical Press, London, UK (2012),
ph?in mo ta cua tai liéu d6 dugc dua vao ban mo ta bz‘“mg cach vién dan.

Ngoai ra, hop chét ¢ cong thie I ¢ thé ¢6 dang tién duoc chat. Hop chét bat ky
ma s& dugc chuyén héa in vivo dé thu dugc hoat chét sinh hoc (tc 13, hop chét c6 cdng
thirc I) 1 tién dugc chit trong pham vi va ndi dung ctia sang ché. Cac dang khac nhau ctia
tién duoc chit da biét trong linh vuc nay. Vi du vé cac din xuét tién dugc chit nhu vay,
xem trong:

a) Bundgaard, H., ed., Design of Prodrugs, Elsevier (1985), and Widder, K.
et al., eds., Methods in Enzymology, 112:309-396, Academic Press (1985);

b) Bundgaard, H., Chapter 5, "Design and Application of Prodrugs",
Krosgaard-Larsen, P. et al., eds., A Textbook of Drug Design and Development, pp. 113-
191, Harwood Academic Publishers (1991);

c) Bundgaard, H., Adv. Drug Deliv. Rev., 8:1-38 (1992);

d) Bundgaard, H. et al., J. Pharm. Sci., 77:285 (1988);

e) Kakeya, N. et al., Chem. Pharm. Bull., 32:692 (1984); and

» f) Rautio, J., ed., Prodrugs and Targeted Delivery (Methods and Principles
in Medicinal Chemistry), Vol. 47, Wiley-VCH (2011).

Hop chét chita nhém carboxy c6 thé tao ra cic este d& thily phan vé mit sinh 1y
hoc ma ding 13m tién duoc chét bing cach duoc thiy phan trong co thé @& tao ra ban
than hop chét ¢ cong thirc I. Tt hon 13, tién dugc chat nhu vay dugce ding qua dudng
miéng do su thiy phén trong nhiéu trudng hop xay ra chu yéu dudi tac dong ciia cac
enzym ti€u hda. Viéc dl‘mg ngoai dudng tiéu hoa cé thé dugc sir dung tai noi ban than
este hoat dong, hodc trong cac truong hop tai d6 qua trinh thily phan xay ra trong mau. Vi
du vé& c4c este d& thay phan v& mit sinh 1y hoc ciia hop chét cé cong thic I bao gém
Cisalkyl, Cjgalkylbenzyl, 4-metoxybenzyl, indanyl, phtalyl, metoxymetyl, Ci.
alkanoyloxy-Cy.¢alkyl (vi du, axetoxymetyl, pivaloyloxymetyl hodc propionyloxymetyl),
Cy.salkoxycacbonyloxy-C;_ealkyl (vi du, metoxycacbonyl-oxymetyl hodc
etoxycacbonyloxymetyl, glyxyloxymetyl, phenylglyxyloxymetyl, (5-metyl-2-oxo-1,3-
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dioxolen-4-yl)-metyl), va cac este d& thily phan vé mit sinh 1y hoc khac da biét duoc sir
dung, vi du, trong linh vyuc penixilin va cephalosporin. Cac este nhu vay c6 thé dugc diéu
ché bing k§ thuat théng thubng d3 biét trong linh vuc nay.

Quy trinh didu ché tién dugc chat 13 d& biét trong linh vuc nay va dugc mé ta
trong, vi du, King, F.D., ed., Medicinal Chemistry: Principles and Practice, The Royal
Society of Chemistry, Cambridge, UK (2nd Edition, reproduced (2006)); Testa, B. et al.,
Hydrolysis in Drug and Prodrug Metabolism. Chemistry, Biochemistry and Enzymology,
VCHA and Wiley-VCH, Zurich, Switzerland (2003); Wermuth, C.G., ed., The Practice
of Medicinal Chemistry, 3rd Edition, Academic Press, San Diego, CA (2008).

Séang ché duoc dy dinh dé bao gdm tAt ca cac chat ddng vi clia cAc nguyén tir xay
ra trong hop chét theo sang ché. Chét dong vi bao gdm céc nguyén tir ¢6 cling sb nguyén
tir nhung khéac nhau vé sé khéi. Thong qua céc vi du chung va khong chi giéi han &, chat
ddng vi ctia hydro bao gdm doteri va triti. Chét ddng vi cta cacbon bao gdbm °C va “c.
Hop chét dugce danh ddu bing déng vi theo sang ché thudng c6 thé duoc diéu ché bing
k§ thuat thong thuong da biét dbi véi ngudi co hiéu biét trung binh trong linh vuc ndy
hodc bang cac quy trinh tuong tur véi cac quy trinh duge dé cap trong ban mo ta nay,
béng céch sir dung chét phan ting dugc danh diu bang ddng vi thich hop thay vao chd
chit phan tmg khoéng duoc danh dau duge sir dung theo cach khac.

Thuit nglr "solvat" nghia 1a su két hop vé mit vat Iy ciia hop chét theo sang ché
v6i mot hodc nhidu phan tir dung mo6i, du 1a hitu co hodc vo co. Su két hop v& mit vat ly
nay bao gdm lién két hydro. Trong cac trudng hop nhét dinh, solvat s& c6 kha ning phan
tach, vi du, khi mot hoac nhiéu phén tr dung méi duoc Kkét hop trong luéi tinh thé cua
tinh thé rén. Phan tir dung méi trong solvat c6 thé c6 mit véi su sip xép theo quy téc
vd/hodc sép xép khong theo trét tu. Solvat c6 thé chira lugng theo hé s6 ty lugng hodc
luong khong theo hé sb ty lugng ctia phan tir dung mdi. "Solvat" bao gdm ca pha dung
dich va c4c solvat d& phan tach. Céc solvat dugc 14y 1am vi du bao gdm, nhung khéng chi
giéi han &, hydrat, etanolat, metanolat, va isopropanolat. Cac phuong phép solvat hoa la
d4 biét thong thuong trong linh vuc ny.

Céc chir viét tit nhu dugc st dung trong ban mé ta nay, dugc x4c dinh nhu sau:

"1 x” cho cho mét, "2 x” cho hai 14n, "3 x” cho ba 14n, "°C” cho d6 C, "eq” cho duong
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"9

luong hoidc cac duong luong, "g” cho gam hodc nhiéu gam, "mg” cho miligam hozc
nhidu miligam, "L” cho lit hodc nhiéu lit, "mL” cho millilit hozc nhiéu millilit, "uL” cho
microlit hodic nhidu microlit, "N” cho binh thuong, "M” cho mol, "mmol” cho milimol
hoic nhiéu millimol, "min” cho phut hodc nhiéu phut, "h” cho gi¢ hodc h, "rt” cho nhiét
do trong phong, "RT” cho thoi gian luu, "atm” cho khi quyén, "psi” cho pao cho mdi inso
vudng, "conc.” cho ¢6 dac, “aq” cho "nudc", "sat" hogce "sat'd “ cho bdo hoa, "MW cho
phan tir luong, "mp” cho diém néng chay, "MS" hoic "Mass Spec” cho phd khéi, "ESI”
cho phd khéi phun dién ion hoa, "HR” cho phén giai cao, "HRMS” cho phé khéi phéan
giai cao, "LCMS” cho phd khéi sic ky long, "HPLC” cho sic ky long cao &p, "RP
HPLC” cho HPLC pha dio, "TLC" hodc "tlc” cho phuong phép sic ky ban mong,
"NMR” cho quang phd cdng hudng tir hat nhan, "nOe” cho phd hoc hat nhan Overhauser
c6 hiéu luce, ""H” cho proton, "§” cho den-ta, "s” cho vach don, "d” cho vach déi, "t” cho
vach ba, "q” cho vach bdn, "m” cho vach bdi, "br” cho rdng, "Hz” cho hertz, va "a", "B",
"R", "S", "E", "Z" va "ee" 1a cac tén goi hda hoc lap thé 1a da biét dbi véi nguoi co hiéu

biét trung binh trong linh vuc nay.

AcOH hoic HOAc Axit axetic

CAN Axetonitril

Alk Alkyl

BBr3; Bo tribromua

Bn Benzyl

Boc tert-butyloxycacbonyl

chét phan tmg BOP benzotriazol-1-yloxytris(dimetylamin)phosphoni
hexaflophosphat

Bu butyl

i-Bu isobutyl

t-Bu tert-butyl

t-BuOH tert-butanol
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CDCls
CD;0D
CDI
CH,Cl,
CH3;CN
CHCl,
CO,
DCM

DIEA, DIPEA hoic

bazo Hunig
DMF

DMSO

EDC

Et

Et;N hodc TEA
Et,C

EtOAc

EtOH

HCl

HPLC

K2COs

K>HPO,

LCMS
LiHMDS

LG

Me

MeOH

MgSO,

MsOH hoiac MSA
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carbobenzyloxy
deutero-cloform
deutero-metanol
1,1"-cacbonyldiimidazo!
diclometan

axetonitril

cloform

cacbon dioxit
diciometan

diisopropyletylamin

dimetyl formamit
dimetyl sulfoxit
1-etyl-3-(3-dimetylaminopropyl)carbodiimit
etyl

trietylamin

dietyi ete

etyl axetat

etanol

axit clohydric

shc ky 1ong hiéu ning cao
kali cacbonat

kali hydrophosphat

phd khéi sic ky long

lithi bis(trimetylsilyl)amit
nhém doi chuyén

metyl

metanol

magie sulfat

axit metylsulfonic
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NaCl natri clorua

Na,CO; natri cacbonat

NaHCO; natri bicacbonat

NaOH natri hydroxit

Na,SO;4 natri sulfat

NH; amoniac

NH,CI : amoni clorua

NH4QAc amoni axetat

Pd(OAc), paladi(Il) axetat
Pd(PPhs)4 - tetrakis(triphenylphosphin)paladi(0)
PG nhém bao vé

Ph phenyl

Pr - propyl

i-Pr isopropyl

i-PrOH hodc IPA isopropanol

Rt - thoi gian luu

Si0, silic oxit

SFC sic ky 16ng siéu dén han
TEA trietylamin

TFA axit trifloaxetic

THF tetrahydrofuran

TiCly titan tetraclorua

T3p® anhydrit vong cuia axit 1-propanphosphonic

Hop chit theo séng ché c6 thd dugc diéu ché theo nhidu cach da biét ddi véi
ngudi c6 hiéu biét trung binh trong linh vuc tdng hop hitu co. Hop chét theo séng ché co -
thé duoc téng hop bang cach sir dung cic phuong phap duge md ta dudi ddy, cung voi
c4c phuong phép tong hop di biét trong linh vuc téng hop hoa hitu co, hoic bang céac
phuong phap bién thé ctia chiing nhu d3 dugc biét boi ngudi c6 hidu biét trung binh trong
linh vuc nay. Cac phuong phap dugc uu tién bao gdm, nhung khong chi gidi han &, cac

phuong phéap dugc mo ta dudi ddy. Cac phan img dugc thuc hién trong dung moéi hodc
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hén hop dung méi thich hop cho céc chit phan tmg va cic nguyén lidu duoc sit dung va
thich hop dé chuyén héa dugc thuc hién. Ngudi ¢6 hiéu biét trung binh trong linh vuc
tong hop hitu co cin phai hiéu ring chiic ¢6 mit trén phan tir cin duge lam phi hop véi
phuong phép chuyén héa duge dé xuit. Pidu nay doi khi s& doi hoi viée danh gia dé cai
bién trinh tu cta cac bude téng hop hodc dé chon loc mot so dd quy trinh cu thé trong sb
cac quy trinh khac @ thu dugc hop chit mong mubn theo sang ché.

Hop chit méi theo sang ché c6 thé duoc didu ché bang cich sir dung céc phan
Gng va k§ thuit duge mo ta trong phan nay. Ngoai ra, trong phdn mé ta vé cac phuong
phép téng hop dugc mo ta dudi ddy, cin phai hidu ring tt ca cac didu kién phan tmg
duoc dé xuét, bao gdm viée lua chon dung méi, khi quyén phan (mg, nhiét d6. phén Ung,
thoi gian thr nghiém va cac phuong phap xir ly, duge lua chon 12 céc chuén diéu kién
cho phan timg d6, ma dugc hiéu mot cach d& dang boi ngudi ¢ hidu biét trung binh trong
linh vuc ndy. Vic giéi han & cac phan tir thé 13 tuong hop véi cée diu kién phan img s8
dugc hiéu mot cach d& dang boi ngudi ¢ hidu biét trung binh trong Iinh vuc ndy va céc

phuong phap thay thé sau d6 can dugce sir dung.

Tbng hop

Hop chét ¢6 cong thirc (1) ¢6 thé dugc didu ché bing cac quy trinh duoc 14y 1am
vi du dugc md ta trong céc so dd va cic vi du xtr Iy sau, cling nhu tai Hiéu di cong b lién
quan cc phuong phap ma dugc sir dung béi ngudi cé hidu biét trung binh trong linh vuc
nay. Chét phan (mg va cic phuong phap dugc Jay lam vi du cho cc phén (mg ndy xuft
hién dudi day va trong cac vi du xtr ly. Su bao v€ va khir bao vé trong cac quy trinh duédi
day c6 thé duoc thuc hién bing cac phuong phép da biét thong thudng trong Iinh vuc nay
(xem, vi du, Wuts, P.G.M. et al., Protecting Groups in Organic Synthesis, 4th Edition,
Wiley (2007)). C4c phuong phap tong hop hitu co va bién dbi nhém chirc chung tim
dugc trong: Trost, B.M. et al., eds., Comprehensive Organic Synthesis: Selectivity,
Strategy & Efficiency in Modern Organic Chemistry, Pergamon Press, New York, NY
(1991); Smith, M.B. et al., March's Advanced Organic Chemistry: Reactions,
Mechanisms, and Structure. 6th Edition, Wiley & Sons, New York, NY (2007);
Katritzky, A.R. et al, eds., Comprehensive Organic Functional Groups Transformations
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II, 2nd Edition, Elsevier Science Inc., Tarrytown, NY (2004); Larock, R.C,
Comprehensive Organic Transformations, VCH Publishers, Inc., New York, NY (1999),
va céc tai lida vién dan trong do.

Hop chét c¢6 cong thite (I) c¢6 thé duoc didu ché nhu duge md ta trong So db 1.
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Budc 1 md ta quy trinh didu ché hop chét ¢6 cong thirc G1b bang cach lam ngung
tu este ¢6 cong thirc Gla véi axit R*CO-LG, trong d6 LG 1i nhém doi chuyén (nhu
halogen va cac nhom tuong tu). Dung méi duge uu tién 1a cac ete (nhu tetrahydrefuran,
dioxan va cdc dung modi twong tu) va cac dung moéi khéng proton phan cuc (nhu N,N-
dimetylformamit). Bazo dugc uu tién 1a cac amit kim loai (nhu lithi bis(trimetylsilyl)amit
va lithi diisopropylamit va cac amit tuong tu) va kim loai hydrua (nhu natri hydrua va cac
kim loai hydrua tuong tu).

Budc 2 md ta quy trinh diéu ché hop chét c6 cong thitc Glc bang cach ngung tu
hop chét ¢6 cong thirc G1b véi amoniac. Ngudn amoniac duoc wru tién 13 amoniac (khi)
hodic cac mudi cta chiing (nhu amoni axetat, amoni format va cic mudi tuong tu). Dung
moi dugc uu tién 1a cac rugu (nhu metanol, etanol va cic rugu tuong tu).

Budc 3 md ta quy trinh diéu ché hgp chat pyridin c¢6 cong thirc G1d tir hop chat
¢ cong thitc Glc bing cach ngung tu véi cac din xuit malonat R”"OCOCH,CO-LG,
trong d6 LG 14 nhém doi chuyén (nhu halogen hozc alkoxit nhu etoxit va cic nhém
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tuong tu) voi su cd mat cua bazo. Quy trinh c6 thé duoc thuc hién trong mot budce, hodc
timg bude. Dung médi duoc uu tién cho budce thir nhat ctia quy trinh hai bude 13 dung méi
halogen hoa (nhu DCM va cac nhém tuong tu), ete (nhu tetrahydrofuran, dioxan va céac -
nhém tuong tu) va nuée. Bazo duoc wu tién cho budce dAu tién cha quy trinh hai bude 13
amin bac ba (nhu TEA, DIEA va cac nhom tuong tu) va cacbonat, bicacbonat cta kim
loai kiém, hydroxit (nhu natri cacbonat, natri bicacbonat, natri hydroxit va cic nhém
tuong tu). Dung méi duge uu ti€n cho bude thir hai va cho quy trinh mdt bude 1a ruou
(nhu MeOH va EtOH va cac nhom tuong tu). Bazo duge uu tién cho budc thir hai va cho
quy trinh mot bude 13 alkoxit kim loai kiém (nhu natri etoxit va cic nhém tuong tw).

Bude 4 mb t& quy trinh diéu ché hop chét ¢6 cong thirc (I) bang cach chuyén héa
este clia hop chét c6 cong thire G1d thanh di vong. Viée chuyén héa hop chat ¢6 cong
thie Gid thanh hop chét ¢é cong thire (1) c6 thé dugc thuc hién trong mot budc hodc
trong vai bude, tiy thude vao di vong. Este c6 cong thirc Gld c6 thé duge ngung tu
nguyén chét véi N°-hydroxy imidamit ¢ tao ra 1,2,4-oxadiazol trong mét buée. Theo
cich khéc, trong quy trinh hai buée este ¢6 cong thirc Gid ¢6 thé duge ngung tu véi
hydrazin véi sy ¢6 mit ciia dung méi ruou (nhur metanol va cac chit tuong tu) dé tao ra
hydrazit, sau 46 hydrazit dugc ngung tu véi axit véi su cé mdt clia cac chét phan g loai
nude (nhir T3P®, EDC va céc chat trong tu) va dung méi tro (nhu dioxan, EtOAc va céc
chét tuong tu) dé tao ra 1,3,4-oxadiazol. Theo cach khac, hydrazit c6 thé dugc ngung tu
v6i imidat trong dung méi ruou (nhu isopropanol va cac chit twong tu) vdi su ¢6 mit clia
amin bac ba (nhu TEA, DIEA va céc hop chét tuong tu) dé tao ra 1,3,4-triazol.

Theo céch khac, hgp chét c6 cong thae (1) cé thé duoc diéu ché nhu duge mo ta
trong So do 2.
So dd 2
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Bude 1 mé ta quy tinh diéu ché hop chit ¢é cong thite G2b tir hop chét cé cong thirc
G2a (dugc didu ché nhu duge mo ta trong W2007/197478), trong d6 LG 13 nhém doi
chuyén (nhur halogen, t6t hon 1a brom). Chét phan tmg duoc wu tién dé dua vio nhém
doi chuyén 13 cac nguén brom (nhu nguyén t6 brom va NBS va céc ngudn tuong tu).
Dung méi duge vu tién 1a cac dung mdi halogen héa (nhu DCM va cac dung méi tuong
tu).

Budc 2 mb ta quy trinh didu ché hop chét c6 cong thiic G2¢ tir hop chét ¢é cong
thize G2b va 13 tuong tu v6i Bude 4 trong So @b 1.

Budc 3 md ta quy trinh diéu ché hop chét c¢6 cong thire (I) bing cach ngiu hop
chét phan tng hiru co - kim loai M-(alk)g,-[1-(R') s v6i hop chét c6 cong thue G2c. Tt
hon 13, chit phan tmg hitu co - kim loai M-(alk)oo-[1-(R");4 duoc tao ra bing cach cho
axit alkylboronic hoc este B(HO#C),~(alk)o-2-[1-(R")14 , R = H hogc aikyl, phan (mg véi
chat xuc tac kim loai chuyén tiép (nhu PA(PPhs)s va PA(OAc), va céc chét xuc tac tuong
tu). Dung moéi duge uu tién 14 céc ete (nhu tetrahydrofuran, dioxan va cac dung moi
tuong tu), cac dung méi khong proton (nhu toluen va cac dung mdi tuong tu) va nude.
Bazo dugc uu tién 1a cacbonat, bicacbonat cua kim loai kiém (nhur natri cacbonat, natri
bicacbonat va cac bazo tuong tu).

Theo cach khéc, hop chit ¢ cong thic (I) ¢6 thé duge didu ché nhu duoc mé ta
trong So db 3.

So dd 3
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Bude 1 md ta quy trinh didu ché hop chét co ééng thirc G3b bang cach bromua
hoéa este c6 cong thire G3a. ‘Ngu(;)n brbom; duoc wu tién 12 brom nguyén t6 va NBS va cac
ngudn tuong tu. Dung mdi dugc wu tién 14 céc ete (nhu tetrahydrofuran, dioxan va cac
dung mdi tuong ty). Bazo dugc uu tién la cic amit cia kim loai (nhu lithi
bis(trimetylsilyl)amit va lithi diisopropylamit va céc bazo tuong tu) va kim loai hydrua
(rhu natri hydrua va cac bazo tuong tlI)

Budc 2 md ta quy trinh didu ché hop chét c6 cong thiic G3c tir hop chét c6 cong
thirc G3b béng cach ngung tu véi nitril R>-CN véi su ¢6 mit cta kim loai chuyén tiép.
Kim loai chuyén tiép dwoc uu tién 12 kém, va chét dong xtc tac (kém oxit, alkyl sulfonic
chc axit va cac chit tuong tu) ¢6 thé dugc str dung. Dung mdi tro nhu céc ete (nhu
tetrahydrofuran, dioxan va cac dung mdi tuong tu) va cac dung moi khong proton (nhu
toluen va céc dung mdi tuong tu) c6 thé duoc sir dung, t6t hon 13 phan tng dugc thuc
hién trong didu kién nguyén chit.

Budc 3 mé ta quy trinh diéu ché hop chat ¢6 cong thire G3d tir hop chit ¢6 cong
thitc G2¢ va 1 tuong tu véi Bude 3 trong So dd 1.

Budc 3 md ta quy trinh didu ché hop chét c6 cong thirc (I) tir hop chit c6 cong
thirc G3d va 1a tuong tu véi Bude 4 trong So db 1.

Iv. Sinh hoc
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Thu thé APJ duoc phat hién ra nam 1993 duéi dang thu thé bat cap véi G protein
(GPCR) doc than va sau d6 nhéan thiy ring peptit apelin 12 phdi tir ndi sinh ctia n6. N6
thude l6p A cﬁa GPCR va ¢6 cAu tric 7 mién van chuyén mang, c6 tinh twong ddng trinh
tu 16n nhéat véi thu thé angiotensin AT1 (xem Pitkin, S.L. et al., Pharmacol. Rev.,
62(3):331-342 (2010)). APJ dugc biéu hién trong nhiéu loai mo6 ngoai vi vd CNS khéc
nhau, va ¢ su biéu hién tuong d6i cao & té bao ndi md nhau thai, co tim, mach, cac té
bao co tron ciing nhu t& bao co tim (Kleinz, .M. et al., Pharmacol. Ther., 107(2):198-
211(2005)). Peptit apelin ban dau duge x4c dinh trong dich chiét da day bo va dén nay
van cb phéi tlr ndi sinh da biét duy nhét v chat chi van cua thu thé APJ (Tatemoto, K. et
al., Biochem. Biophys. Res. Commun., 255:471-476 (1998)). Su biéu hién ctia mé ctia gen
apelin phan 4nh mét cach chit ché kiéu biéu hién cta APJ va da dugc gia thiét vé tic
ddng theo kiéu tu tiét hodc can tiét, thudong dugc léy lam vi du béng cach tham khao "hé
apelin-APJ ". Gen apelin ma hoa 77 san phim tién than peptit ctia axit amin ma duoc
phan giai dé tao ra peptit tiét truong thanh dang trai qua qué trinh phan giéi tiép bang
protein phan giai tao ra cdc manh dau tan cling C ngin hon. Apelin-36, -17 va -13 14 c4c
dang hoat tinh chinh v&i dang apro-13 dugce pyroglutamat 1a dang 6n dinh nhét va c6
nhidu nhat trong mé tim (Maguire, J.J. et al., Hypertension, 54(3):598-604 (2009)).
Apelin c6 chu ki ban ri rit ngén, udc tinh it hon 5 phit (Japp, A.G. et al,, Circulation,
121(16):1818-1827 (2010)).

Viéc hoat héa thu thé APJ duoc biét 13 wc ché miac AMP vong (cAMP) do
forskolin kich thich theo cach nhay cam véi doc t6 bénh ho ga, chi ra su bét cap véi
protein Gi. Ai luce gén két cua apelin va tri s6 ECso trong thr nghiém cAMP dugc béo cdo
12 nim trong khoang dudi nanomol (xem Pitkin, S.L. et al., Pharmacol. Rev., 62(3):331-
342( 2010)). Ngoai viéc trc ché cAMP, su hoat héa thu thé APJ ciing dan dén viéc phuc

'hdi B-arrestin, tiép nhan thu thé va hoat héa kinaza dugc kiém sodt ngoai bao (ERK -
extracellular -regulated kinase) (xem Kleinz, J.M. et al., Pharmacol. Ther.,107(2):198-
211 (2005)). Nhiing co ché tao tin hiéu nao gbp phén vao viéc didu hoa hiéu g sinh Iy
xubi dong cia apelin hién nay vin khong 16 rang. Thu thé APJ da cho thdy tuong tac véi
thu thé AT1. Mic du apelin khong gén két AT1 va angiotensin II khong gin két APJ, da
c6 gia dinh ring cac tac dong sinh Iy hoc nht dinh ctia apelin dugc giy ra, it nhit 12 mét
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phan, béi chit dbi khang chirc nang ctia con dudng thu thé angiotensin II va AT1 (Chun,
AlJ.etal., J. Clin. Invest., 118(10):3343-3354 (2008)).

Ciing mong mudn va tt hon 14 im ra hop chét c6 dac diém c6 loi va cai thién so
v6i cac chat diéu tri HF d3 biét, & mot hodc nhiéu dic diém sau duoc dua ra dudi dang vi
du, va khéng dugc du dinh gidi han 6: (a) dac tinh dugc déng hoc, bao g6n1 do sinh kha
dung qua dudng miéng, chu ky ban 13, va muc thai trir; (b) ddc tinh dugc hoc; (¢) yéu ciu
vé lidu luong; (d) cac yéu t6 1am giam dic didm dinh dén d4y cia ndng do thude trong
mauy; () cac yéu t§ 1am ting ndng do cta dugc chét & thu thé; (f) cac yéu t6 1am giam
kha ning xay ra su twong tac thubc-thube 1am sang; (g) cac yéu t 1am giam kha ning tac
dung phu bét loi, bao gé)m do chon loc va cac dich sinh hoc khac; va (h) chi sb diéu tri
duoc cai thién.

Trong ban mé ta nay, thut ngit "bénh nhan" bao gdm tt ca céc loai dong vat co
vi.

Trong ban mé ta ndy, thuat ngit "ddi tuong" duge dung dé chi ngudi hodc sinh vat
khéng phai 12 nguoi bat ky ma ¢ thé ¢6 loi tir viée didu tri bang chét chi van APJ. i
tugng dugc 1iy 1am vi du bao gém ngudi & do tudi bit ky ¢ cac yéu t§ nguy co phat
trién bénh suy tim va céc di chung cua né, ching dau thit nguc, bénh thiéu mau cuc bd,
bénh thiéu méu cuc bd co tim, ching nhdi mau co tim, tén thuong do thiéu mau cuc b9,
chimg tai phat hep mach, bénh ting huyét ap, bién chimg mach ctia bénh déi thdo duong,
bénh béo phi hoic chimg nhiém noi doc t6 huyét, bénh ddt quy, cling nhu bénh xo vira
dong mach, bénh dong mach vanh, hdi chimg dong mach vanh cép tinh, va/hodc ching
rdi loan m& méu.

Nhu dugce st dung trong ban mé ta nay, "diéu tri" hodc "viéc didu tri" bao gém
viée diéu tri tinh traﬁg bénh ly & dong vat c6 vi, dic biét 1a & nguoi, va bao gém: (a) ic
ché tinh trang bénh Iy, nghia 13, kim him bénh 1y phat trién; va/hoic (b) thuyén giam tinh
trang bénh 1y, nghia 13, 1am d4y Iui tinh trang bénh Iy.

Nhu duge st dung trong ban mé ta nay, "diéu tri du phong" hoic "ngin ngira"
bao gém viée diéu tri ngan ngua tinh trang bénh ly cén 1am sang & dong vat co va, dac
biét 14 & ngudi, nhim 1dm giam kha nang xuAt hién tinh trang bénh Iy 1am sang. Cac bénh

nhéan duoc chon dé di€u tri ngén nglra trén co s cac yéu td dugc biét 1a 1am ting nguy co
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méc tinh trang bénh 1y 1am sang so v&i quén thé chung. Céc phliong phap "diéu tri du
phong" c6 thé duogc chia thanh (a) ngin ngira nguyén phat va (b) ngin ngira thir phat.
Ng#n ngira nguyén phét dugc xac dinh 12 viée diéu tri & d6i tuong van chua c6 tinh trang
bénh ly 1am sang, trong khi d6 ngén ngua thir phat duge xac dinh 1a viéc ngén ngua su
xuit hién thir phat finh trang bénh 1y 1am sang gidng nhau hoic tuong tu.

Nhu duoc st dung trong ban mé ta ndy, "lam giam rai ro” bao gdm cac phuong
phép diéu tri 1am giam ty 1é méc phai sy phat trién cia tinh trang bénh 1y 14m sang. Nhu
vdy, cAc phuong phap didu tri ngin ngira nguyén phat va thir phat 13 vi du v& viée 1am
giam rui ro.

"Luong hitu hiéu tri liéu” duge du dinh dé bao gém lugng hop chét theo sang ché
¢6 higu qua khi duoc ding riéng 1é hodc két hop dé diéu bién APJ via/hodc dé ngan ngira
hodc didu tri c4c rdi loan dugc néu trong ban mo ta nay. Khi duoc dung cho hdn hop,
thudt nglt nay duge ding dé chi luong Kkét hop ctia cac thanh phén hoat tinh ma thu duogc

tac dung diéu tri hoic ngan ngua, cho du duge dung két hop, 14n luot, hodc dé)ng thoi.

A.  PHUGNG PHAP THU NGHIEM
Thir nghiém su tich tu cAMP noi bao

Céc té bio HEK293 biéu hién 6n dinh thu thd APJ cia nguoi duge st dung dé
danh gia hoat tinh ctia hop chét. Céac té bao d3 nudi céy duoc tach ra va tai tao huyén phu
trong dung dich dém thir nghiém su phat huynh quang phan giai theo thoi gian dong nhét
cAMP (HTRF) (Cisbio cat; #62AM4PEJ). Thir nghiém nay dugc thuc hién trong cac dia
thir nghiém c6 384 16 (Perkin-Elmer; cat #6008289) theo quy trinh thir nghiém do nha san
xuét cung cip. Dung dich pha lodng theo chudi chita hop chit cling véi dung dich dém
thir nghiém chtra 0,2nM IBMX va 2 pM forskolin dugc bd sung vao mdi 15 chira 5.000 té
bao va dugc U trong 30 phut & nhiét d6 trong phong. Sau d6, chét phan tmg cAMP D2
dugc bd sung trong dung dich dém ly giai tiép d6 13 khang thé EuK (Cisbio; cat
#62 AMA4PEJ) va dugc 1 trong 60 phut. Ty 16 phat huynh quang dugc do bang cach sir
dung huynh quang ké. Nong d6 cAMP néi bao (su trc ché dugc kich thich bdi hop chét su
tao ra cAMP do forskolin gy ra) dugc tinh toan bing cich ngoai suy tir dudng cong

chuén b?mg cach str dung céac néng d6 cAMP d3 biét. Céc tri s ECsp thu dugc béng cach
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1am phi hop dif liéu vao duong cong ndng dd-dap tmg sigma véi d6 doc bién dbi. Su tic
ché c6 thé dat dugc t6i da ctia mic cAMP do forskolin gy ra (Ymax) cho mdi hop chét
duoc biéu hién dudi dang phﬁn trdm tuong dbi ctia mure e ché dat duoc bﬁng cach st
dung apelin-13 ((Pyrl)apelin-13) peptit duoc pyroglutamat héa, ma d3 duoc thiét 1ap dén
100%.

Hop chét trong vi du dugce dé cap dudi ddy duoc thir nghiém trong thir nghiém
APJ in vitro néu trén va da phat hién c6 hoat tinh AMP vong APJ cua ngudi (hcAMP).
Tri s6 ECso ctia mi hop chét duoc thé hién trong doan cudi cua phﬁn mé ta vé vi du.

Hop chét theo séng ché c6 hoat tinh nhu chét chii van cua thu thé APT, va, do do,
c6 thé duge str dung dé didu tri cic bénh c6 lién quan t6i hoat tinh APJ. Do d6, hop chat
theo sang ché c6 thé duoc dung cho dong vit ¢6 va, tot hon 13 ngudi, dé didu tri nhidu
tinh trang bénh 1y va céc 16i loan bao gdm, nhung khdng chi gii han &, diéu tri, ngin
ngira, hodc lam chim su tién trién ciia bénh suy tim, bénh dong mach vanh, bénh mach
ngoai vi, bénh xo vita ddng mach, bénh dai thao dwong, hoi chiing trao dbi chét va céc di
ching cta n6, bénh ting huyét 4p, bénh ting huyét 4p phdi, chung rdi loan mach nio,
chimg rung nhi, ching dau that nguc, bénh thiéu méu cuc bd, bénh dot quy, ching nhdi
mau co tim, hdi chimg dong mach vanh cp tinh, tn thuong do thiéu mau cuc bd, ching
tai phat hep mach, bién chimg mach cia bénh dai thdo dudng va bénh béo phi.

Hoat tinh sinh hoc cta hop chét duge léy lam vi du theo sang ché dugce xac dinh
béng thir nghiém d3 mo ta & trén duoc thé hién & phﬁn cudi cta mbi vi du. Khoang hiéu
luc ctta ECsg theo APJ cAMP 1a nhu sau: A = 0,01 - 10 nM; B =10,01 - 100 nM; C =
100,01 - 300 nM.

V.  DUGQC PHAM, CHE PHAM VA HON HQP

Hop chét theo sang ché c6 thé dugce ding cho muc dich bit ksl trong sb cac muc
dich duoc @& cip trong ban mé ta nay bang cach thich hop bt ky, vi du, qua dudng
miéng, nhu vién nén, vién nang (mdi dang ndy bao gdm ché phdm giai phong kéo dai
hodc ché phém giai phdng theo thoi gian), vién tron, bot, hat, cdn ngot, cdn thude, huyén
phit (bao gdm huyén phi ¢ kich thudc nano, vi huyén phii, dang phan tén siy phun),

sird, va nhil tuong; dung dudi ludi; trong miéng; ngoai dudng ti€u hoa, nhu tiém dudi da,
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trong tinh mach, trong co, hodc trong khép, hodc truyén (vi du, & dang dung dich hodc
huyén phu tiém nudc hoic khéng nude vé tring); ding bang miii, bao gém ding cho
mang (nhdy) ctia miii, nhu bing cach xit hit; khu tri, nhu & dang kem hoic thubc md;
hodc ding qua truc trang nhu & dang thudc dan. Chiing c6 thé dugc ding riéng 1é, nhung
n6i chung s& dugc ding véi chit mang duoc dung duge chon trén co sé dudong dung da
chon va thuc hanh duoc phém tiéu chudn.

Thuét ngit "dugc phdm" c6 nghia 13 duge phdm chira hop chét theo sing ché két
hop vdi it nht mdt chat mang dugc dung bd sung. "Chit mang dugc dung" duge dung dé
chi méi trudong thuong duoc chip nhan trong linh vuc k¥ thuat nay dé phan phédi hoat
chét sinh hoc dén cac dong viat, cu thé 1a dong vat cé va, bao gém, nghia 13, chét bd tro,
t4 dugc hodc chét dan thube, nhu chét pha loang, chét bao quan, chét don, chét diéu chinh
dong chay, chdt giy rd, chit gy 4m, chét tao nhii twong, chit tao huyén phu, chit tao
ngot, huong liéu, chat didu huong, chit khang khuan, chit khang ndm, chét lam tron va
chét phéan tan, tiy thudc vao ban chét ciia cach dung va dang lidu luong.

Chét mang duoc dung dugc pha ché theo mot s6 yéu té da biét trong pham vi hiéu
biét ciia ngudi c6 hiéu biét trung binh trong linh vuc k§ thuét ndy. Cac yéu t§ nay bao
gém, nhung khong chi giéi han &: dang va ban chit ctia hoat chit dugc bao ché; dbi
tugng ma duogc phém chira chit nay dugc dung; dudng dung dugc phém duoc du dinh;
va chi dinh diéu tri duoc huéng dén. Chit mang duge dung bao gdm ci méi trudng 1ong
chtra nude va khong chita nuée, ciing nhu cic dang liéu luong rin va ban rdn. Cac chét
mang nhu vy c¢6 thé bao gdm mét sé thanh phin va chit phu gia khac nhau ngoai hoat
chét, nhu céc thanh phin bd sung duoc chira trong duoc phdm vi nhidu 1y do, vi du, 1am
6n dinh hoat chét, két dinh, v.v., d3 biét d6i véi nguoi c6 hiéu biét trung binh trong linh
vuc k¥ thut ndy. Phin mé ta vé cac chit mang dugc dung thich hop, va céc yéu 6 lién
quan dén viéc chon loc chiing, tim dugc trong cic ngudn sin c6 mdt cach dé dang nhu, vi
du, Allen, Jr., L.V. et al., Remington: The Science and Practice of Pharmacy (2
Volumes), 22nd Edition, Pharmaceutical Press (2012),

Phéc db liéu luong ddi v6i hop chit theo sang ché, tAt nhién, s& thay dbi tiy thude
vao cac yéu t6 da biét nhu dic diém duoc dong hoc cua chit cu thé va kidu va duong

dung cta nod; loai, d§ tudi, gidi tinh, stc khde, dieu kién y t€, va thé trong cua doi tugng
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tiép nhén; ban chit va mic dd cla cac triéu ching; phuong phép diéu tri déng thoi; tin
suét diéu tri; dudong ding, chirc ning gan va thin cta bénh nhan va hiéu qua mong mubn.

Theo huéng din chung, lidu luong ding qua dudng miéng hing ngay clia mdi
hoat chét, khi duoc str dung cho hiéu qua da chi dinh, s& nam trong khoang tir 0,001 dén
khoang 5000 mg cho m&i ngay, t6t hon 13 nim trong khoang tir 0,01 dén khoang 1000 mg
cho mdi ngay, va tot nhit 13 nim trong khoang tir 0,1 dén khoang 250 mg cho mdi ngay.
Trong tinh mach, liéu duoc wu tién nhét s& nim trong khoang tir 0,01 dén khoang 10
mg/kg/phit trong qué trinh truyén vdéi tbe d6 khong dbi. Hop chat theo sang ché c6 thé
duoc ding & dang don lidu hing ngay, hoic tong liéu lugng hing ngay c6 thé duogc ding
dudi dang 1idu chia nhé hai, ba, hodc bdn 1an héng ngay.

Hop chét thuong dugc ding két hop v6i chit pha lodng, ta dugc, hodic chit mang
duoc dung thich hop (dugc goi chung trong ban md ta nay 14 chat mang dugc dung) duoc
chon thich hop cho dang dung dugc du dinh, vi dy, vién nén, vién nang, cdn ngot, va sird
‘ding qua dudng miéng, va phi hop véi tmg dung thuc té dugc théng thuong.

Dang lidu luong (duoc phim) thiéh hop @ dung c6 thé chira trong khoang tir 1
miligam dén khoang 2000 miligam hoat chat cho mi don vi liéu lugng. Trong cic dugc
phdm nay, hoat chét thudng s& c6 mit véi ham luong nam trong khoang 0,1-95% tinh
theo tdng trong luong ctia dugc pham.

Vién nang thong thudng dé dung qua dudng miéng chira it nhat mot hop chét theo
sang ché (250 mg), lactoza (75 mg), va magie stearat (15 mg). Hén hop ndy dugc cho di
qua riy M¥ ¢& s6 60 va dugc dong kién thanh vién nang gelatin s 1.

Ché phim tiém thong thuong duoc b2o ché bang cach dit v6 tring it nhat mot
hop chét theo sang ché (250 mg) vao lo nho, 1am d6ng kho v6 tring va gan kin. Khi sir
dung, c4c thanh phin trong lo nhé niy dugc tron véi 2mL nude mubi sinh ly d tao ra ché
pham tiém.

Pham vi cua sang ché cling bao gém duoc phém chura, dudi dang hoat chét, lugng
hiru hiéu trj lidu cia it nhat m6t hop chit theo sang ché, riéng 1é hodc két hop véi chét
mang duoc dung. Tuy v, hop chit theo sang ché c6 thé duoc str dung riéng 18, két hop véi
hop chit khac theo sang ché, hoic két hop v6i mot hoic nhiéu tac nhén tri liéu khac, vi
dy, tac nhéan dugc sir dung dé diéu tri bénh suy tim hodc hoat chét duoc dung khac.
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Hop chét theo sang ché c6 thé dugc ding két hop vdi cac chit chi van APJ hoic
mét hodc nhiéu tac nhan tri liéu thich hop khac hitu ich dé diéu tri cac rdi loan trén day
bao gdm: chit diéu tri bénh suy tim, chit chéng ting huyét 4p, chit chdng xo vita dong
mach, chit chéng réi loan m& mau, chit chéng dai thio dudng, chit chdng ting glycoza
huyét, chit chdng ting insulin huyét, chat chéng huyét khdi, chat chdng bénh vong mac,
chét chéng bénh thin kinh, chit chéng bénh than, chit chéng thiéu mau cuc bd, chét
chéng béo phi, chit chéng ting lipit huyét, chit chdng ting triglyxerit huyét, chit chéng
tang cholesterol huyét, chit chéng tai phat hep van tim, chit chéng bénh tuy, chat Jam
giam lipit, chit gdy chan n, chit ting cudng tri nhd, chat chdng sa st trf tué, chit ting
cudng nhén thic, chét rc ché thém 4n, va chét diéu tri bénh dong mach ngoai vi.

| Hop chét theo sang ché co thé dugc ding két hop véi cac tac nhan tri lidu bd sung
duogc chon tir mot hodc nhiéu, tdt hon 13 mot dén ba, trong s6 cac tac nhan tri lidu sau dé
didu tri bénh suy tim va bénh dong mach vanh: chét (rc ché ACE, chit phong bé B, thudc
loi tiéu, chét dbi khang thu thé khoang-corticoit, chét &rc ché than td, chét phong bé kénh
canxi, chat dbi khang thu thé angiotensin II, nitrat, hop chét chita mao dia hoang, chit
hudng co tim va chat chi van thu thé B, chit chng ting lipit huyét, chat 1am ting HDL
huyét tuong, chit chéng ting cholesterol huyét, cht wc ché sinh téng hop cholesterol
(nhu chit te ché HMG CoA reductaza), chét cha vén LXR, probucol, raloxifene, axit
nicotinic, niaxinamit, chat Gc ché hép thu cholesterol, cht kim hdm axit mat (nhu nhya
trao déi ion, hodic c4c amin bac bdn (vi du, cholestyramin hodc colestipol), chat gdy cam
tng thu thé lipoprotein ty trong thdp, clofibrat, fenofibrat, benzofibrat, cipofibrat,
gemfibrizol, vitamin Bg, vitamin By,, chit chdng oxy héa, vitamin, chit chng d4i thao
dudng, chat trc ché ngung tu tiéu cu, chit dbi khang thu thé fibrinogen, cac din xuat
aspirin va axit fibric.

Hop chét theo sang ché c6 thé dugc st dung két hop véi mét hodc nhiéu, t&t hon
12 mot dén ba, chit chéng dai thao dudng sau tity thude vao vi€e tri liéu dich mong mudn.
Céc nghién ctru chi ra ring bénh d4i thao dudng va chimg tang lipit huyét qua trinh diéu
bién c6 thé duoc cai thién tiép béng cach bd sung tadc nhan tha hai vao phac dd diéu tri.
Vi du v& chit chéng d4i thio dudng bao gdm, nhung khong chi gidi han &, sulfonylure

(nhu chlorpropamit, tolbutamit, axetohexamit, tolazamit, glyburit, gliclazit, glynaza,
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glimepirit, va glipizit), biguanidua (nhu metformin), thiazolidinedion (nhu ciglitazone,
pioglitazon, troglitazone, va rosiglitazon), va chit nhay insulin lién quan, nhu chit hoat
héa chon loc va khoéng chon loc PPARa, PPARB va PPARy; dehydroepiandrosteron
(cling duogc goi 12 DHEA hoic sulphat este lién hop cia n6, DHEA-SQy); chit chéng -
glucocorticoit; chit e ché TNFq; chét tic ché dipeptidyl peptidaza IV (DPP4) (nhu
sitagliptin, saxagliptin), chdt chii van GLP-1 hodc cac chét tuong tu (nhu exenatide), chat
tic ché a-glucosidaza (nhu acarboza, miglitol, va vogliboza), pramlintide (chit tuong tur
hormon amylin clia ngudi dang tdng hop), chét kich thich bai tiét insulin khac (nhu
repagiinide, gliquidone, va nateglinide), insulin, cing nhu c4c tic nhan tri liéu duge md
ta trén day dé diéu tri bénh suy tim va bénh xo vita dong mach.

Hop chét theo sang ché c6 thé dugc sir dung Kkét hop véi mot hoac nhiéu, t6t hon
12 mot dén ba, chét chéng béo phi sau dugce chon tir phenylpropanolamin, phentermine,
dietylpropion, mazindol, fenfluramine, dexfenfluramine, phentiramine, chét chu vén thu
thé Ps-adrenalin; sibutramin, cac chat rc ché lipaza dai da day-rudt non (nhu orlistat), va
leptin. Céc tac nhan khac dugc sit dung dé diéu tri bénh béo phi hoac cac 161 loan lién
quan dén bénh béo phi bao gdm neuropeptit Y, enterostatin, cholexytokinin, bombesin,
amylin, cac thu thé histamin Hs, chét diéu bién thu thé dopamin D,, hormon kich thich té
bao melanin, yéu 5 giai phéng corticotrophin, galanin va axit gamma amino butyric
(GABA).

Céc tac nhén tri 1i€u khac néu trén, khi duogc st dung két hop véi hop chét theo
sang ché c6 thé dugc st dung, vi du, theo luong cta ching dugc chi dinh trong
Physicians' Desk Reference, nhu trong cac patent néu trén, hoac theo cach khac 1a duoc
xac dinh boi ngudi c6 hidu biét trung binh trong linh vuc nay.

Dic biét 1a khi dugce tao ra dudi dang mot don vi liéu luong, c6 kha nang tdn tai
sw twong téc héa hoc giita cac thanh phan hoat tinh két hop. Vi I do nay, khi hop chit
theo sang ché va tac nhan tri lidu thir hai dugc két hop & dang mét don vi lidu lugng
chung dugc bao ché sao cho mic du c4c thanh phén hoat tinh duoc két hop & dang mot
don vi liéu lugng, su tiép xtc vé& mat vat ly gifta cac thanh phﬁn hoat tinh dugc giam dén
murc ti thiéu (ttre 13, 1am giam). Vi dy, mot hoat chét c6 thé dugc phu béng 16p bao trong

rudt. Bﬁng cach bao trong rudt, mot trong s6 cac thanh ph?m hoat tinh, c6 thé khong
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nhiing 1am giam thiéu su tiép xuc gifta cac thanh phén hoat tinh két hop ma con kiém soat
duge su giai phdng ctia mét trong sb cac thanh phin nay trong dudng rudt-da day sao cho
mat trong s6 cac thanh phin nay khong dugc giai phong trong da day ma duge giai phéng
trong rudt. Mot trong s cac thanh phin hoat tinh ciing ¢6 thé duoc phii bing nguyén liéu
ma tic dong dén su giai phong kéo dai trong toan hd dudng rudt-da diay va ciing dap ing
dé 1am giam thiéu su tiép xtic v& mat vét 1y giita c4c thanh phan hoat tinh két hop. Hon
thé nita, thanh phan giai phong kéo dai ¢ thé duoc bao trong rudt bd sung sao cho viée
giai phéng thanh phan nay chi xay ra trong rudt. Phuong phép khéc nira bao gdm bao ché
san pham két hop trong d6 mot thanh phin dugc phi bang polyme giai phong trong rudt
va/hodc gidi phéng kéo dai, va thanh phan kia ciing dwoc phi bing polyme nhu
hydroxypropyl metylxenluloza (HPMC) c6 d6 nhét thép hodc cac nguyén lidu thich hop
khac d3 biét trong linh vuc nay, dé tich tiép cic thaah phan hoat tinh. Lép phi polyme
dép g nhim tao ra hang rio can bd sung dé tuong tac vdi thanh phan kbac. -

Céc phuong phap nay ciing nhu cic phuong phép khac nhim 1am giam thiéu su
tiép xuc gifta cic thanh phan ciia san phdm két hop theo sang ché, di dugc ding & dang
don lidu hodc duoc ding & dang liéu tiéng 18 nhung ddng thoi bing cach tuong tu, s& 14
hién nhién d6i v6i nguodi cé hidu biét trung binh trong linh vuc nay, khi duoc ding theo
sang ché.

Hop chét theo sang ché c6 thé duoc ding riéng 1& hodc két hop véi mot hoac
nthiéu tac nhan trj liéu bd sung. Céc cum tir "duoc dung két hop" hodc "tri liéu két hop"
c6 nghia 1a hgp chét theo séng ché va mot hodc nhiéu tac nhan tri lidu bd sung duogc dung
déng thoi cho dong vat cé va duge diéu tri. Khi duoc dung két hgp, mbi thanh phﬁn co
thé duoc ding déng thoi hodc lién tiép theo trinh tu bét ky & cac thoi diém khac nhau. Do
d6, mdi thanh phén c6 thé duoc ding riéng r& nhung trong khoang thoi gian du gin dé tao
ra duoc tac dung diéu tri mong mubn.

Hop chit theo sang ché ciing hitu ich 1am hop chét chudn hoic hop chét tham
chibu, vi du, dudi dang hop chét chudn hoic hop chét kiém ching vé chat luong, trong
c4c kiém tra hoic thir nghiém lién quan dén thu thé APJ v hoat tinh apelin. C4c hop chét
nhu vy c6 thé dugc ding trong kit thuong phim, vi du, @& ding trong nghién ciu vé

dugc pham lién quan dén APJ va hoat tinh apelin hodc chdng suy tim. Vi du, hop chét
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theo sang ché c6 thé dugc ding iam hop chét tham chiéu trong thir nghiém dé so sanh
hoat tinh d4 biét cta né véi hop chit c6 hoat tinh chua biét. Piéu ndy s& dam bao cho
ngudi thue hién thir nghiém ring thir nghiém nay di duoc thuc hién dung va cung cp co
s& d& so sanh, dic biét 12 néu hop chit thir nghiém 14 din xuét cta cac hop chit tham
chidu. Khi phat trién cc thir nghiém hodc quy trinh m&i, cac hop chét theo sang ché c6
thé duoc st dung dé thu nghiém hiéu luc cta ching.

Hop chét theo sang ché ciing c¢6 thé duge sir dung trong cic thir nghiém chan
do4n lién quan dén APJ va apelin.

Sang ché ciing bao gdm vat pham. Nhu duge st dung trong ban md ta nay, vt
phém duoc du dinh d bao gém, nhung khong chi gidi han o, kit va bao géi. Vat phém
theo sang ché, bao gém: (a) d6 chita thir nhat; (b) duoc phdm dugc dit trong do chia thir
nhét, trong do dugc phém, chira tac nhan tr lidu thr nhét, bao gé)m hop chét theo sang
ché hoic dang mubi duge dung cta né; va, (c) t roi trong bao géi chi ra ring duoc phdm
c6 thé dugc str dung dé diéu tri vivhodc diéu tri du phong nhiéu bénh hoic rdi loan lién
quan téi APJ va apelin (nhu dugc xac dinh truéc dd). Theo phuong an khac, to roi trong
bao goéi chi ra rﬁng duoc phﬁm c6 thé duge st dung Kkét hop (nhu dugc xac dinh trudc do)
v6i tac nhén tri liéu thir hai dé diéu tri vvhoic didu tri du phong nhiéu bénh hoic rdi loan
lién quan t&i APJ va apelin. V4t phim c6 thé con bao gdm: (d) d6 chira thir hai, trong d6
céc thanh phin (a) va (b) dugc dit trong dd chira thir hai va thanh phan (c) nim bén trong
hodc bén ngoai db chira thit hai. Puoc dit trong dd chira thir nhét va thir hai ¢6 nghia 1a
dd chita twong tmg gitr d6 trong pham vi ctia né.

Db chita thir nhét 13 vat dung dugc st dung dé gilt dugc phém. Db chua nay cé
thé ding cho viéc san xuét, luu tri¥, van chuyén, va/hoic ban budn/ban 1é. P chira thir
nhit duoc du dinh bao gdm chai, binh, lo nho, binh ciu, éng tiém, dng (vi du, dbi véi ché
phém dang kem) hoiic db chira khéc bét ky dugc str dung dé san xuét, gifr, luu trir hodc
phan phéi san pham duoc.

Db chira thir hai 13 d6 chira duge sir dung dé gitr dd chira thi nhit va, tuy ¥, to roi
trong bao goi. Vi du vé d6 chira thi hai bao gém, nhung khdng chi gi6i han &, hop (vi du,
bia cing hodc nhyua), thung, hdp, tai (vi du, tui giéy hodc tii nhya), tdi nhé va bao tai. To

roi trong bao goi ¢6 thé dugc gin bang vat Iy bén ngoai dd chira thir nhét bing bing, keo,
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ghim dép hoic c4c phuong tién gin khac, hodc n6 c6 thé nam bén trong db chira thir hai
ma khong cin phuong tién gin bét ky ndo véi do chia thi nhét. Theo cach khéc, to roi
trong bao g6i duoc dat bén ngoai dd chira thir hai. Khi dwoc dit bén ngoai do chira thir
hai, t6t hon 12 t& roi trong bao g6i dugc gén truc tiép bang bing, keo, ghim dap hoic cac
phuong tién gin khéc. Theo cach khac, n6 c6 thé duoc tiép gidp hodc cham vao bén ngoai
d6 chira thtr hai ma khong can phai gén vao. To roi trong bao géi 1a nhan dén, the, vat
danh dAu, v.v... ma chi ra thong tin lién quan dén dugce phim dugc dit trong d6 chira thir
nhét. Thong tin duge chi ra ndy thuong s& duoc xac dinh béi co quan quan 1y didu hanh
khu vuc ma san phém dugce ban (vi du, Cuc Quan ly Thuc phﬁm va Duogc phém Hoa Ky).
T4t hon 13, to roi trong bao g6i d& cp cu thé dén cac hudng din ma dugc phdm da dugc
chip thuan. Td roi trong bao géi ¢6 thé duoc 1am bang chét lidu bat ky ma ngudi doc c6
thé doc duge thong tin ¢6 trong d6 hodc trén d6. Tt hon 1, tO roi trong bao géi 14 chit
lidu ¢6 thé in duge (vi du: gidy, nhua, bia cimg, gidy bac, gidy dinh hodc nhua, v.v...) ma
thong tin mong mudn duge tao ra (vi du, duge in hodc dugc dung).

Céc ddu hiéu khac theo séng ché s& tré nén 15 rang véi phdn mé ta dudi day vé
céc phuong 4n duoc 1y 1am vi du duoc dwa ra nhim minh hoa séng ché va khong dugc

du dinh dé giéi han pham vi clia sang ché.

Vi du thwe hién sing ché

Céc vi du sau dugc dua ra dudi dang minh hoa, nhu mét phﬁn pham vi cda sang
ché va cac phuong 4n cu thé ciia sang ché va khong c6 nghia 13 gi6i han pham vi cta
sang ché. Céc chir viét tit va cac ky hiéu hod hoc c6 nghia thong thudng va theo truyén
théng cta chung, trir khi ¢6 quy dinh khac. Trir khi ¢6 quy dinh khéc, cac hop chét dugc
@& cp trong ban mé ta ndy duoc diéu ché, tich va xac dinh dic diém bang cach st dung
céc so dd va cac phuong phéap khac duoc d& cdp trong ban mé ta nay hoic c6 thé dugce
didu ché bang cach sir dung céc so dd va cac phuong phap nay.

Ngudi ¢6 hiéu biét trung binh trong linh vuc k§ thuat nay c6 thé hiéu rang pyridon
trong phan tir cé thé hd bién véi cac dang keto va enol ctia né nhu dugc thé hién trong

phuong trinh sau, trong d6 R, R R® va R* 1a nhu dugc xéc dinh trén day, phan mé ta
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nay dugc du dinh d€ bao gom tit ca cac chat ho bién san c6 ngay ca khi cau triuc chi mo

t4 mot chét trong sd ching.

o L OH
N ,i,ﬁfﬁ;,- qud trinh hd bign " ;,Jx R
R oM Ry % OH
B 229

Mb ta vé phuong phap LCMS phén tich:

Phuong phap A: Cot: Waters Acquity UPLC BEH C18, 2,1 x 50 mm, hat ¢6
kich thuéce 1,7 um; pha dong A: 5:95 ACN:nudc voi 10 mM NH4OAc; pha dong B: 95:5
ACN:nude voi 10 mM NH4OAc; nhiét do: 50°C; gradien: 0-100% B trong hon 3 phut,
sau d6 gift 0,75 phat & 100% B; tbc d6 dong: 1,11mL/phut; do: UV & 220 nm.

Phuong phéap B: Cot: Waters Acquity UPLC BEH C18, 2,1 x 50 mm, hat c6
kich thudc 1,7 um; pha dong A: 5:95 ACN:nudc VGi 0,1% TFA; pha dong B: 95:5
ACN:nuéGe véi 0,1% TFA; nhiét d6: 50°C; gradien: 0-100% B trong hon 3 phut, sau d6
gift 0,75 phit & 100% B; téc d@ dong: 1,11mL/phit; do: UV & 220 nm.

Phuong phap C: Cot: PHENOMENEX® Luna 3 um C18 (2,0 x 30 mm); pha
dong A: 10:90 MeOH:nuéce véi 0,1% TFA; pha dong B: 90:10 MeOH:nud6c véi 0,1%
TFA; gradien: 0-100% B trong hon 2 phut, sau d6 gitt 1 phut ¢ 100% B; toc d6 dong:
ImL/phat; do: UV ¢ 220 nm.

Phuong phap D: Cot: Waters Acquity UPLC BEH C18, 2,1 x 50 mm, hat c6
kich thuéce 1,7 um; pha dong A: nude vai 0,1% TFA; pha dong B: ACN vé1 0,1% TFA;
gradien: 2-98% B trong hon 1 phut, sau dé giit 0,5 phat & 98% B; tbc do dong:
© 0,8mL/phut; do: UV & 220 nm.

Phuong phéap E: Cot: Phenomenex Luna 3u C18(2) 2,0 x 30 mm; pha dong A:
10:90 MeOH:nude véi 10 mM NH4OAc; pha dong B: 90:10 MeOH:nuéc véi 10 mM
NH4OAc; gradien: 0-100% B trong hon 2 phut, sau d6 gift 1 phiat & 100% B; nhiét do:
40°C; the @ dong: 1,00mL/phut; do: UV & 220 nm.

Vi du 1. 3-(5-benzyl-1,3,4-oxadiazol-2-yl)-6-butyl-5-(2,6-dimetoxyphenyl)pyridin-2,4-
diol

-94-



30037

1y LIHMDS
-72°C dén
44 i o nhigt 6 trong OH ©
i CTHE Je ehongdbntewy <A K
S, 23 Cul b = P
2 e T valeryl clorua S
~ 3yetyl bromoaxetat gLJ -2;8 oc %n hist da j\y r
_TS.AC daen . . trong phong (38%) 5
nhiét d§ trong phong Hop chétla Hop chat 1o
(86%) ;
oH 0
HEOLNH, NH; O :3 ﬁ%hon;?ﬁyl clorua DCM, N | o
EtOE h>~1 ) IE'M\')?I”LL\QEi — — e ""V/’L %I"AKGH
0 e Ea) A A O 7 NaOELBIOH, nhigt 8 Lo Ao
-atad I ;J trong phing, 24 gi (35%) T
Hop chit ic Hop chit1d
fg_""},_
OH O » Ty A
2 .,}-\ /'L“HNF axit phenylaxetic %
R *-‘v:::r. S e -
Fos e _ -
{9858) A ”“‘;""l"x R dioxan, EtCAc 160°C, o A O
L j 1 git (72%) Yy

Hop chét le

Hop chét 1a. Etyl 2-(2,6-dimetoxyphenyl)axetat

Dung dich chia 1,3-dimetoxybenzen (3,3mL, 25mmol) trong THF (40mL) duoc
b6 sung timg giot 2,5M nBuLi trong hexan (10mL, 25mmol) trong thoi gian hon 10 phut,
sau d6 hdn hop nay duoc khudy trong 2h. Pdng(l) iodua nghién (2,38 g, 12,5mmol) dugc
bd sung tir tir. Sau d6 hdn hop nay dugc khudy trong 1h, tré nén ddng nhit. Hon hop nay
duoc 1am lanh dén -78°C, sau d6 etyl bromaxetat (2,8mL, 25mmol) dugc bd sung tung
giot trong hon 20 phut. B& lanh duoc loai bd va hdn hop dugc dé 4m 1én dén nhiét do
trong phong. HSn hop nay duge 1am ngudi bang cach bd sung nudc, sau d6 Et,0 duoc bd
sung va hon hop nay dugc loc qua xelit. Phén loc duge pha loang bz‘ing K,HPO4 1,5N va
dugc chiét bing Et,0 (2x). Dich chiét duoc rira bing nuée mudi, duge 1am khoé (MgSOy)
duogc loc va dugc co trong diéu kién ap suét thép. Phin léng cin dugc tinh ché béng sic
ky silicagel rira giai v6i 0 dén 15% EtOAc/hexan dé tao ra hop chit 1a (4,8 g, hiéu suét
86%) & dang ddu mau nau nhat ma hoéa rin khi dé yén. MS m/z = 225,1 (M+H). '"H NMR
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(500MHz, CDCL3) § 7,23 (t, J=8,4 Hz, 1H), 6,58 (d, J=8,3 Hz, 2H), 4,17 (q, /=7,2 Hz,
2H), 3,83 (s, 6H), 3,71 (s, 2H), 1,27 (¢, J=7,2 Hz, 3H).

Hop chét 1b. Etyl 2-(2,6-dimetoxyphenyl)-3-hydroxyhept-2-enoat

Dung dich chira hop chét 1a (1,50 g, 6,70mmol) trong THF (14mL) ¢ -78°C duogc
bd sung timg giot LIHMDS 1,0M trong THF (16,7mL, 16,7mmol) va hén hop nay dugc
khudy trong 10 phut, sau d6 & nhiét d6 trong phong trong 1 gid. Hén hop nay dugc lam
lanh dén -78°C, sau d6 valeryl clorua (1,34mL, 11,0mmol) duoc bd sung tung giot va
hdn hop duoc dé 4m 1én dén 0°C va duoc khudy trong 15 phit. Hén hop nay duoc lam
ngudi bing NH4Cl bdo hoa va duge chiét bing EtOAc (3x). Cc phan chiét gom lai dugc
rua béng nude mudi, duoc 1am khé (NaySO4) dugc loc va duge ¢b trong diéu kién ap sut
thdp. Phén ling cin duoc tinh ché bing sic ky silicagel ria giai véi 0 d&én 30%
EtOAc/hexan dé tao ra hdn hop dong phan chira hop chét 1b (1,81 g, hiéu suit 88%) &
dang dau trong khéﬁg mau. MS m/z = 309,1 (M-+H). "H NMR cua chét ddng phén chinh
(400MHz, CDCl3) 6 13,22 (s, 1H), 7,26 - 7,22 (m, 1H), 6,56 (d, J=8,6 Hz, 2H), 4,14 (q,
J=7,0 Hz, 2H), 3,75 (s, 5SH), 2,05 - 1,96 (m, 2H), 1,51 - 1,42 (m, 2H), 1,22 - 1,17 (m,
2H), 1>,14 (t, /=7,2 Hz, 3H), 0,77 (t, J/<7,3 Hz, 3H).

Hop chét lc. Etyl 3-amino-2-(2,6-dimetoxyphenyl)hept-2-enoat

Hbn hop chét dong phan chita hop chét 1b (1,8 g, 5,9mmol) va amoni format (1,9
g, 29mmol) trong etanol nguyén chit (35mL) duoc bd sung qua sang phan tir, sau d6 hén
hop duge dun hdi luu trong 10h. Hbn hop duoc dé ngudi dén nhiét do trong phong, sau
dé dugc loc va dugc cd trong »diéu kién ap suit thép. Phén 1§ng can dugc hoa tan trong
nudc va duge chiét bing EtOAc (3x). Cac phan chiét gom lai duoc 1am kho (Na,SO,)
dugc loc va duoc c6 trong diéu kién ap suét thép. Phén l.'ing can dugc tinh ché béng séc
ky silicagel rira giai véi 0 dén 35% EtOAc/hexan dé tao ra hop chét lc (1,2 g, hiéu suat
68%) & dang dau trong khéng mau. MS m/z = 308,1 (M+H). 'H NMR (400MHz, CDCls)
o 7,21 (t, /=8,4 Hz, 1H), 6,55 (d, /=8,4 Hz, 2H), 4,05 (q, J=7,0 Hz, 2H), 3,75 (s, 6H),
1,98 - 1,88 (m, 2H), 1,43 - 1,31 (m, 2H), 1,18 (dt, J=15,0, 7,5 Hz, 2H), 1,09 (t, /=7,0 Hz,
3H), 0,73 (t, /=7,4 Hz, 3H).
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Hop chit 1d. Etyl 6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxynicotinat

Dung dich chita hop chét lc (1,23 g, 4,00mmol) trong hdn hgp chira DCM
(20mL) va NaHCO; IN (24mL, 24mmol) dugc bd sung timg giot dung dich chiia etyl
malonyl clorua (1,54mL, 12,0mmol) trong DCM (5mL) va hén hop dugc khudy manh
trong 10 phiit. Hon hop nay duoc pha loing bang DCM, céc 16p dugc tach, va 16p nude
duoc chiét bing DCM (2x). Cac phén chiét gom lai duoc rira bang NH,CI bio hoa vi
nuée mubdi, duge 1am kho (NazS0Oy4) dugc loc va dugc c6 trong didu kién ap sut thép.
Phén ling cian dugc hoa tan trong EtOH nguyén chat (20mL), sau d6 natri etoxit 2,5M
trong etanol (6,4mL, 16mmol) dugc bd sung va hdn hop nay duge khudy trong 24h, tao
ra két tha. Hon hop nay dugc hod hoi dén kho, sau d6 dugc pha lodng bang NH,Cl bio
hoa va duoc chiét bang DCM (3x). Cac phén chiét gom lai duoc rira bang nudc mudi,
duoc lam kho (Na,SOy), dugce léng gan va dugc cd trong diéu kién ap sut thép trén xelit.
Phén ling cin duoc tinh ché bang sic ky silicagel rira giai v6i 5 dén 75% EtOAc/DCM
dé tao ra hop chét 1d (0,52 g, hiéu suit 35%) & dang chét rin mau tre‘mg. MS m/z = 376,1
(M+H). "H NMR (400MHz, DMSO-dg) 8 7,33 (t, J=8,4 Hz, 1H), 6,70 (d, /=8,4 Hz, 2H),
4,30 (q, J=6,8 Hz, 2H), 3,68 (s, 6H), 2,09 (t, J=7,2 Hz, 2H), 1,37 - 1,23 (m, 5H), 1,12 -
0,99 (m, 2H), 0,65 (t, /=7,4 Hz, 3H).

Hop chét le. 6-Butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxynicotinohydrazit

Huyén phti chira hop chét 1d (50 mg, 0,13mmol) trong etanol (0,75mL) duoc bd
sung hydrazin (0,084mL, 2,6mmol) va hdn hop nay dugc khudy trong 0,5h. Hon hop nay
duogc cd trong diéu kién ap suét thép dé tao ra hop chét le (47 mg, hiéu suit 98%) & dang
chét rin mau tring. MS m/z = 362,1 (M+H). "H NMR (400MHz, DMSO-dg) & 15,52 (s,
1H), 11,78 (br. s., 1H), 10,89 (t, /4,4 Hz, 1H), 7,34 (t, /=8,4 Hz, 1H), 6,71 (d, J=8,4 Hz,
2H), 4,72 (d, /=4,8 Hz, 2H), 3,68 (s, 6H), 2,18 - 2,09 (m, 2H), 1,32 (quin, /=7,5 Hz, 2H),
1,14 - 1,02 (m, 2H), 0,66 (t, /=7,4 Hz, 3H).

Vi du 1. 3-(5-benzyl-1,3,4-oxadiazol-2-yl)-6-butyl-5-(2,6-dimetoxyphenyl)pyridin-2,4-
diol
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Dung dich chira hop chét le (15 mg, 0,042mmol) trong dioxan (0,4mL) dugc bd
sung axit phenylaxetic (6,2 mg, 0,046mmol), tiép d6 12 dung dich 50% chira T3P® trong
etyl axetat (0,075mL, 0,13mmol) va hdn hop duoc 1am néng bing cach chiéu xa bang vi
séng & 160°C trong 1 gitr. H3n hop nay duge b trong didu kién 4p sut thip, sau dé duge
tinh ché bang HPLC diéu ché d tao ra hop chét cia Vi du 1 (14 mg, hiéu suit 72%).
LCMS (Phuong phap A) Rt = 1,83 phut, m/Zz = 462,1 (M+H). 'H NMR (500MHz,
DMSO-dg) 8 7,42 - 7,23 (m, 6H), 6,73 (d, /=8,2 Hz, 2H), 4,36 (s, 2H), 3,68 (s, 6H), 2,15
{t, /7,3 Hz, 2H), 1,39 - 1,27 (m, 2H), 1,14 - 1,02 (m, 2H), 0,70 - 0,60 (m, 3H). Khoang
hiéu luc cua EC50 cua APJ cAMP cua nguoi B.

Hop chét ctia Vi du 2 dén Vi du 136 dugc diéu ché nhu dugc mé ta trong quy

trinh chung dugce néu trong Vi du 1.

Vi du 137. 6-butyl-5-(3-etylphenyl)-4-hydroxy-3-{5-[(2-metyl-1,3-thiazol-4-yl)metyl]-
1,3,4-oxadiazol-2-yl}-1,2-dihydropyridin-2-on
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Hop chit 137d (20%) Hop chét 137

Hop chét 137b. Etyl 5-bromo-6-buty1-2,4-dihydroxynicotiﬁat

Brom (0,55mL, 11mmol) dugc bd sung vao hop chat 137a (1,7 g, 7,1mmol; dugc
diéu ché nhu duoc mé ta trong W2007/197478) trong DCM (40mL). Sau 15 phut, hén
hop phan tmg dugc ¢b va dugc tinh ché bing sic ky silicagel rira giai v6i 0 &én 5%
metanol/DCM dé tao ra hop chét 137b (2,2 g, hiéu suit 99%) & dang chét rin mau tring.
LCMS (Phuong phéap D) Rt = 0,90 phiit, m/z = 320,0 [M+H]". 'H NMR (500MHz,
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CDClLy) § 14,28 (s, 1H), 12,09 - 11,75 (m, 1H), 4,45 (q, J=7,0 Hz, 2H), 2,95 - 2,71 (m,
2H), 1,80 - 1,64 (m, 2H), 1,52 - 1,37 (m, 5H), 0,98 (t, J=7,4 Hz, 3H).

Hop chit 137c. 5-bromo-6-butyl-2,4-dihydroxynicotinohydrazit

Hydrazin (0,77mL, 25mmol) duoc bd sung vio hop chit 137b (750 mg,
2,47mmol) trong MeOH (20mL). Sau 16 gid, hdn hop phan ting dugc cb trong diéu kién
4p sudt thép, trec lo limg trong metanol (10mL), va chit rin dugc thu gom qua bd loc
Buchner d& tao ra hop chét 137c (690 mg, hiéu sudt 92%) & dang chit rin mau tring.
LCMS (Phuong phap D) Rt = 0,74 phut, m/z = 305,9 [M+H]". 'H NMR (500MHz,
DMSO-dg) & 3,30 (s, 2H), 2,58 (br. s., 2H), 1,53 (d, /=7,4 Hz, 2H), 1,39 - 1,26 (m, 2H),
0,89 (t, /=7,4 Hz, 3H).

Hop chit 137d. 5-bromo-6-butyl-3-(5-((2-metylthiazol-4-yl)metyl)-1,3,4-oxadiazol-2-
yDpyridin-2,4-diol

Hop chét 137d (190 mg, hiéu suit 45%) dugc diéu ché tir hop chét 137¢ nhu dugc
mo 4 trong Vi du 1. LCMS (Phuong phap D) Rt = 0,87, m/z = 426,9 [M+H]". 'H NMR
(500MHz, DMSO-dg) 6 12,09 - 11,87 (m, 1H), 7.43 (s, 1H), 4,43 (s, 2H), 2,72 - 2,64 (im,
2H), 2,62 (s, 3H), 1,62 - 1,51 (m, 2H), 1,40 - 1,30 (m, 2H), 0,91 (t, /=7,3 Hz, 3H).

Vi du 137. 6-butyl-5-(3-etylphenyl)-4-hydroxy-3-{5-[(2-metyl-1,3-thiazol-4-yl)metyl]-
1,3,4-oxadiazol-2-yl}-1,2-dihydropyridin-2-on

Hop chit 137d (15 mg, 0,035mmol), axit (3-etylphenyl)boronic (7,9 mg,
0,053mmol) va Pd(PPhs)s (12,2 mg, 10,6 pmol) trong dioxan (1ImL)/Na,CO; 2M
(0,5mL) duge xuc khi agon va sau d6 dugc 1am néng & 100°C. Sau 2 gid, hdn hop phan
tng dugc loc, duge cd, duge hoa tan trong DMF/metanol va dugc tinh ché béng HPLC
didu ché dé tao ra hop chét cia Vi du 137 (3,2 mg, hiéu suat 20%). LCMS (Phuong phép
A) Rt = 1,88 phiit, m/z = 451,0. '"H NMR (500MHz, DMSO-dg) 8 7,42 (s, 1H), 7,38 -
7,28 (m, 1H), 7,21 (d, J=7,3 Hz, 1H), 7,14 - 6,99 (m, 2H), 4,43 (s, 2H), 2,72 - 2,58 (m,
5H), 2,28 (br. s., 2H), 1,50 - 1,34 (m, ZH), 1,26 - 1,14 (m, 3H), 1,15 - 1,01 (m, 2H), 0,67
(t, J=7,3 Hz, 3H). Khoang hiéu luc ctia ECsy theo APJ cAMP ctia ngudi B.
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Hop chit ctia Vi du 138 dn Vi du 153 duge diéu ché nhu duge md ta trong quy
trinh chung dugc néu trong Vi du 137.

Vi du 154 va Vi du 155. 6-butyl-5-(2,6-dimetoxyphenyl)-3-{5-[(metylamino)metyl]-
1,3,4-oxadiazol-2-yl} pyridin-2,4-dicl  va  N-({5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-
dihydroxypyridin-3-yl]-1,3,4-oxadiazol-2-yi } metyl)-N-metyl-2-phenylaxetamit
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Vi du 154. 6-butyl-5-(2,6-dimetoxyphenyl)-3-{5-[(metylaminc)metyl]-1,3,4-oxadiazol-2-
y11pyridin-2,4-diol |

Dung dich chtra hop chét cta Vi du 121 (450 mg, 0,88mmol) trong DCM (3mL)
duogc bd sung TFA (3mL) va hdn hop nay duge khudy ¢ nhiét do trong phong trong 30
phut. Edn hop phan tng duge ¢b trong didu kién 4p sudt thdp dé tao ra hop chit cta Vi
du 154 (330 mg, hiéu suit 88%). LCMS (Phuong phap C) Rt = 1,59 phut, m/z = 415,1
(M+H). "H NMR (500MHz, DMSO-dg) 8 7,37 (t, J=8,4 Hz, 1H), 6,75 (d, J=8,5 Hz, 2H),
4,06 (s, 2H), 3,71 (s, 6H), 2,45 - 2,36 {m, 3H), 2,17 (t, J/=7,4 Hz, 2H), 1,39 - 1,28 (m,
2H), 1,16 - 1,04 (m, 2H), 0,68 (t, /=7,2 Hz, 3H). Khoang hiéu lyc cia EC50 cua APJ
cAMP cuia ngudi B.

Vi du 155. N-({5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl} metyl)-N-metyl-2-phenylaxetamit

Dung dich chtra hop chdt caa Vi du 154 (12 mg, 0,029mmol) va axit 2-
phenylaxetic (4,7 mg, 0,035mmol) trong DMF (0,5mL) dugc bd sung chit phan img BOP
(15 mg, 0,035mmol), tiép d6 13 trietylamin (0,020mL, 0,15mmol) va hén hop nay duoc
khudy trong 1 gid. Hon hop phan tmg dugc cb trong diéu kién ap suét thip, sau d6 dugc
tinh ché béng HPLC diéu ché dé tao ra hop chét cta Vi du 155 (13 mg, hiéu suit 83%).
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LCMS (Phuong phap C) Rt = 2,07 phat, m/z = 533,2 (M+H). 'H NMR (500MHz,
DMSO-dg) & 7,43 - 7,16 (m, 6H), 6,80 - 6,68 (m, 2H), 4,88 (s, 2H), 3,82 (s, 2H), 3,70 (s,
6H), 2,52 (br. s, 3H), 2,20 - 2,11 (m, 2H), 1,41 - 1,28 (m, 2H), 1,18 - 1,02 (m, 2H), 0,67
~ (t,J=7,3 Hz, 3H). Khoéhg hiéu luc cia EC50 theo APJ cAMP cua nguoi 1a A.

Hop chét ctia Vi du 156 dn Vi du 176 duge diéu ché nhu duoc mé ta trong quy

trinh chung dugc néu trong Vi du 155.

Vi du 177. 2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-

oxadiazol-2-yl}-N,N-dietylaxetamit
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Vi du 177. 2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl}-N,N-dietylaxetamit

Dung dich chira hop chét ctia Vi du 118 (122 mg, 0,250mmol) trong DCM (2mL)
duge bd sung TFA (2mL) va hdn hop phan tmg duoc khudy & nhiét do trong phong trong
30 phut. HAn hop phan tmg dugc cb trong diéu kién 4p suat thip dé tao ra hop chét trung
gian axit (120 mg, hiéu sudt 90%). Mot phén hop chét trung gian axit (10 mg,
0,023mmol) trong DMF (0,5mL) duoc bd sung dietylamin (0,003mL, 0,05mmol), tiép d6
13 chat phan tmg BOP (12 mg, 0,028mmol) va trietylamin (0,016mL, 0,12mmol) va hdn
hop nay dugc khudy trong 1 gid. H8n hop nay duogc cd trong diéu kién ap suét thép, sau
d6 duge tinh ché bﬁng HPLC diéu ché dé tao ra hop chét caa Vi du 177 (4,0 mg, hi¢u
sudt 34%). LCMS (Phuong phap C) Rt = 1,90 phut, m/z = 485,1 (M+H). '"H NMR
(500MHz, DMSO-d¢) 6 7,37 (t, J=8,3 Hz, 1H), 6,74 (d, J/=8,5 Hz, 2H), 4,27 (s, 2H), 3,70
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(s, 6H), 2,56 (s, 6H), 2,17 (t, J=7,7 Hz, 2H), 1,34 (t, /=7,8 Hz, 2H), 1,20 (t, /=7,0 Hz,
2H), 1,12 - 1,03 (m, 4H), 0,67 (t, /=7,3 Hz, 3H). Khoang hiéu luc cua EC50 theo APJ
cAMP cua nguoi la A.

Hop chét ctia Vi du 178 dén Vi du 201 duoc didu ché nhu duoc md ta trong quy
trinh chung dugc néu trong Vi du 177.

Vi du 202. 3-(3-benzyl-1,2,4-oxadiazol-5-yl)-6-butyl-5-(2,6-dimetoxyphenyl)pyridin-2,4-
diol '

O O ' x ‘: %‘
P "N :f;‘"*IT - QJ\‘E‘L j
Yoo : i

W& "0 A . " §_1~_${ ’L‘m“

R /}'—':m. _J:\ - :
e P . 1
YOO \.,s""\,«’l“'i‘c*/ s 7|
PO
£
Pl

-
Hop chit1d Hop chét 202

Vi du 202. 3-(3-benzyl-1,2,4-0xadiazol-5-yl)-6-butyl-5-(2,6-dimetoxyphenyl)pyridin-2,4-
diol

Lo nhd chia hop chit 1d (25 mg, 0,067mmol) va N'-hydroxy-2-
phenylaxetimidamit (50 mg, 0,33mmol) dugc day kin, sau d6 khudy & 120°C trong 3 gio.
Hbdn hop phan tmg dugc tinh ché bing HPLC diéu ché dé tao ra hop chét cua Vi du 202
(8,0 mg, hiéu sudt 26%). LCMS (Phuong phép C) Rt = 2,17 phit, m/z = 462,1 (M+H). 'H
NMR (500MHz, DMSO-dg) 6 7,48 - 7,32 (m, 5H), 7,31 - 7,23 (m, 1H), 6,73 (d, J=8,5
Hz, 2H), 4,15 (s, 2H), 3,68 (s, 6H), 2,17 (t, J/=7,7 Hz, 2H), 1,34 (t, J=7,7 Hz, 2H), 1,15 -
1,02 (m, 2H), 0,67 (t, /=7,3 Hz, 3H). Khoang hiéu luc cta ECso theo APJ cAMP ctia
nguoi B.

Vi du 203 duoc didu ché nhu duoc mb ta trong quy trinh chung dugc néu trong Vi

du 202.

Vi du 204. 3-(5-benzyl-4H-1,2,4-triazol-3-yl)-6-butyl-5-(2,6-dimetoxyphenyl)pyridin-
2,4-diol
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Vi du 204. 3-(5-benzyl-4H-1,2,4-triazol-3-yl)-6-butyl-5-(2,6-dimetoxyphenyl)pyridin-
2,4-diol

Dung dich chira hop chét le (6,0 mg, 0,017mmol) va etyl 2-phenylaxetimidat (2,7
mg, 0,017mmol) trong 2-propanol (0,3mL) dugc bd sung DIEA (0,10mL, 0,57mmol) va
hén hop phan tmg duge 1am néng & 120°C bang cach chiéu xa bang vi séng trong 20
phtt. H3n hop phan tmg dugc ¢b trong didu kién ap suét thap, sau d6 dugc tinh ché bang
HPLC diéu ché dé tao ra hop chit coa Vi du 204 (5,3 mg, hiéu sudt 56%). LCMS
(Phuong phap C) Rt = 2,21 phit, m/z = 461,2 (M+H). "H NMR (500MHz, DMSO-ds)
7,34 (t, J/=8,4 Hz, 1H), 7,30 - 7,26 (m, 4H), 7,23 - 7,17 (m, 1H), 6,71 (d, /=8,6 Hz, 2H),
4,02 (s, 2H), 3,73 - 3,59 (m, 6H), 2,20 - 2,07 (m, 2H), 1,33 (dt, J=15,3, 7,5 Hz, 2H), 1,08
(sxt, J=7,4 Hz, 2H), 0,66 (t, J/=7,4 Hz, 3H). Khoang hi¢u luc cia EC50 cta APJ cAMP

cua nguoi C.

Vi du 205. 6-butyl-3-(5-{[5-(4-clophenyl)-1,3,4-oxadiazol-2-yl|metyl}-1,3,4-oxadiazol-
2-y1)-5-(2,6-dimetoxyphenyl)pyridin-2,4-diol
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Vi du 205. 6-butyl-3-(5-{[5-(4-clophenyl)-1,3,4-oxadiazol-2-yl]metyl}-1,3,4-oxadiazol-
2-y1)-5-(2,6-dimetoxyphenyl)pyridin-2,4-diol.
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Dung dich chira hgp chit cia Vi du 96 (500 mg, 1,1mmol) trong etanol (SmL)
duoc bd sung hydrazin (0,35mL, 11mmol) va hén hop niy duoc khudy trong 1 gio. Hén
hop nay dugc co trong diéu kién 4p suét thip dé tao ra hop chét trung gian hydrglzit (480
mg, hiéu suit 98%) & dang chét rén mau tring. MS m/z = 441,1 (M+H). Mot phan hop
chét trung gian hydrazit (20 mg, 0,045mmol) va axit 4-clobenzoic (8,5 mg, 0,054mmol)
duoc hoa tan trong dioxan (ImL), sau d6 DIEA (0,020mL, 0,1 1mmol) dugc bd sung, tiép
d6 1a dung dich 50% chita T3P® trong etyl axetat (0,067mL, 0,11mmol) va hdn hop
duoc 1am néng & 60°C trong 1 giv. Hon hop phan tmg dugc b6 sung DIEA (0,020mL,
0,11nmumol) va dung dich 50% chita T3P® trong etyl axetat (0,067mL, 0,11mmol) va hén
hop phén tmg duge 1am néng & 90°C trong 16 gid. Hon hop phan tmg dugc ¢b trong diéu
kién ap suét thép, sau d6 dugc tinh ché béng HPLC diéu ché &é tao ra hop chét ctia Vi du
205 (9,7 mg, hidu sudt 38%). LCMS (Phuong phap D) Rt = 0,97 phiit, m/z = 564,3
(M+H). "H NMR (500MHz, DMSO-dy) & 8,03 (d, /=8,3 Hz, 2H), 7,70 (d, J=8,3 Hz, 2H),
7,35 (t, J=8,5 Hz, 1H), 6,73 (d, J/=8,5 Hz, 2H), 4,96 (s, 2H), 3,70 (s, 6H), 2,14 (t, J=7,6
Hz, 2H), 1,41 - 1,26 (m, 2H), 1,16 - 1,01 (m, 2H), 0,67 (t, J/=7,3 Hz, 3H). ). Khoang hi¢u
luc ciia EC50 cua APJ cAMP ctia nguoi B.

Hop chét ctia Vi du 206 dén Vi du 211 duge diéu ché nhu duge mo ta trong quy
trinh chung dugc néu trong Vi du 205.

Vi du 212. 1-({5-[6-(ectoxymetyl)-5-(4-flo-2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-
yl1]-1,3,4-oxadiazol-2-yl} metyl)-1,2-dihydropyridin-2-on
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Hop chét 212a. 4-Flo-2,6-dimetoxybenzaldehyt

Dung dich khudy chira 1-flo-3,5-dimetoxybenzen (3,00 g, 19,2mmol) trong DCM
(45mL) duoc bd sung tir tir dung dich 1,0 M chira TiCly trong DCM (38,4mL, 38,4mmol)
& 0°C trong hon 15 phit. Hon hop phan tng dugc 1am lanh dén -78°C va duoc xtr Iy bang
diclo(metoxy)metan (2,26mL, 25,0mmol) ting giot. Hén hop phan tng dugc khudy &
-78°C trong 30 phut va duogc d& 4m 1én dn 0°C. Sau 1 gid, hdn hop phan tmg dugc rét
vao dung dich HCI loing va duogc chiét bang etyl axetat (2X). Cac phén doan hifu co gom
lai dugc 1am kho trén NapSOa, duge loc va dugc cd trong didu kién ap suét thép. Phan
ling can duoc tinh ché trén sic ky silicagel rira giai v6i 0% dén 30% ACN/DCM d thu
duoc hop chét 212a (1,60 g, hidu sudt 45%) & dang chét rin mau tring. MS m/z = 184,9
(M+H). '"H NMR (400MHz, CDCls) & 10,42 (s, 1H), 6,34 (s, 1H), 6,31 (s, 1H), 3,91 (s,
6H)
Hop chét 212b. (4-Flo-2,6-dimetoxyphenyl)metanol

Huyén phu chita hop chit 212a (2,52 g, 13,7mmol) trong etanol (60mL) & 0°C
duoc bd sung natri borohydrit (0,35 g, 9,1mmol). Bé d4 dugc loai bd va khudy lién tuc
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trong 20 phit. H3n hop phén tmg duoc 1am lanh dén 0°C, sau d6 dugc 1am ngudi bing
céch bd sung dung dich amoni clorua bdo hoa. Huyén phu thu duge duge ¢b va duge tai
hoa tan trong EtOAc/nuée hdn hop. Cac 16p duoc tich va phan doan hitu co duge ria
bing nude mudi, duoc 1am kho trén Na,SOs, va duoc b trong diéu kién 4p sudt thdp dé
tao ra hop chit 212b (2,3 g, hiéu suit 90%) & dang chit rdn mau tring ma duoc sir dung
tip ma khéng cin tinh ché thém. LCMS (Phuong phap C) Rt = 1,38 phat. 'H NMR
(400MHz, CDCl3) 6 6,33 (s, 1H), 6,31 (s, 1H), 4,74 (m, 2H), 3,85 (s, 6H)

Hop chét 212¢. 4-Flo-2,6-dimetoxybenzy! metansulfonat

Dung dich chtra hop chét 212b (2,3 g, 13mmo!) trong DCM (80mL) dugc bd sung
TEA (3,5mL, 25mmol). Hon hop phén tmg duoc lam lanh dn 0°C va duge xa 1y bang
mesy! clorua (7,4mL, 0,095 mol) trong DCM (25mL). Sau 30 phut, hdn hop phan tmg
dugc pha lodng bing DCM (100mL) va duogc rira bang nude (3 x 50mL). Lép hitu co
dugc lam kho trén Na,SO4 va dugce cb trong diéu kién ap suét thép dé tao ra hop chét
212¢ (2,7 g, hiéu sudt 82%) ma duoc sir dung tiép ma khong can tinh ché thém. LCMS
(Phuong phap C) Rt = 1,64 phit. '"H NMR (400MHz, CDCL) & 6,23 (s, 1H), 6,20 (s,
1H), 4,64 (s, 2H), 3,78 (s, 6H)

Hop chit 212d. 2-(4-Flo-2,6-dimetoxyphenyl)axetonitril

Dung dich chtra hop chét 212¢ (2,7 g, 10mmol) trong DMF (40mL) dugc bd sung
natri xyanua (1,0 g, 20mmol) va hdn hop phén tng duoc khudy trong thoi gian 30 phut.
Hbn hop phén tng dugc pha lodng bang nudc (800mL) va duoc chiét bang etyl axetat
30% trong hexan (3 x 200mL). Lép hitu co gom lai duoc lam kho trén Na,SO4 va duge
cd trong diéu kién ap suét thip. Phan ling cin duoc tinh ché bing sic ky silicagel rira giai
v6i 0 dén 5% etyl axetat trong hexan dé tao ra hop chat 212d (1,8 g, hiéu suit 88%). MS
m/z =196,0 (M+H). "H NMR (400MHz, DMSO-ds) § 6,67 (s, 1H), 6,64 (s, 1H), 3,85 (s,
6H), 3,65 (s, 2H)

Hop chét 212e. Etyl 2-(4-flo-2,6-dimetoxyphenyl)axetat
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Dung dich chira hop chét 212d (1,75 g, 8,97mmol) trong EtOH (40mL) duogc suc
khi HCI trong 2h. Hn hop phan tmg duge cb trong diéu kién ap suét thap va phin cin
ling duoc pha lodng bing nuée (50mL) va duge 1am néng & 40°C qua dém. Sau khi dé
ngudi dén nhiét d6 trong phong, hdn hop phan tmg dugc chiét bing etyl axetat (3 x
50mL). Lép hitu co gom lai dugc 1am kho trén Na,SO, va dugce co trong diéu kién ap
sut thdp dé tao ra hop chat 212e (1,6 g, hiéu sudt 76%). MS m/z = 243,1 (M+H). 'H
NMR (400MHz, DMSO-dg) 6 6,58 (s, 1H), 6,55 (s, 1H), 4,05 (q, /=7,0 Hz, 2H), 3,76 (s,
6H), 3,49 (s, 2H), 1,17 (t, J=7,2 Hz, 3H)

Vi du 212. 1-({5-[6-(etoxymetyl)-5-(4-flo-2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-
y1]-1,3,4-oxadiazol-2-yl} metyl)-1,2-dihydropyridin-2-on

Vi du 212 duoc didu ché tir hop chit 212e nhur duge md ta trong quy trinh chung
duge néu trong Vi du 1 véi hidu suit 5%. LCMS (Phuong phép C) Rt = 1,66 phit, m/z =
499,1 (M+H). '"H NMR (400MHz, CDCl3) & 7,51 (m, 1H), 7,46 (m, 1H), 6,72 (d, J=9,0
Hz, 1H), 6,42 (s, 1H), 6,40 (s, 1H), 6,38 - 6,33 (m, 1H), 5,49 (s, 2H), 4,19 (s, 2H), 3,75
(s, 6H), 3,57 (m, 2H), 1,28 (t, J=6,9 Hz, 3H). Khoang hiéu luc ctia EC50 ctia APJ cAMP
cta nguoi B.

Hop chit ctia Vi du 213 dén Vi du 216 duoc diéu ché nhu duge mo ta trong quy

trinh chung dugc néu trong Vi du 212.

Vi du 217. 3-{5-[(4-clophenyl)metyl]-1,3,4-oxadiazol-2-yl}-5-(3,5-dimetoxypyridin-4-
y1)-6-(etoxymetyl)pyridin-2,4-diol
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Hop chét 217a. (3,5-Dimetoxypyridin-4-yl)metanol

Huyén phu chira 3,5-dimetoxyisonicotinaldehyt (300 mg, 1,80mmol) trong etanol
(12zmL) & 0°C duogc bd sung natri borohydrit (45,2 mg, 1,20mmol). Bé d4 dugc loai bd va
khuéy lién tuc trong 20 phut. Hon hop phan tng duoc 1am lanh d&n 0°C va duoc lam
ngudi bang cach bd sung dung dich amoni clorua bdo hoa. Huyén phu thu duoc dugc cb
va dugc tai hoa tan trong EtOAc/nuée. Hon hop phan tmg duoc chiét bing EtOAc va cac
phén chiét hiru co dugc rira bang nude mudi, duge 1am khé trén MgSOs, va duge cb dé
tao ra hop chét 217a (0,30 g, hiéu suat 98%) & dang dau trong. MS m/z = 170,0 (M+H).
"H NMR (400MHz, CDCl;) & 8,04 (s, 2H), 4,77 (s, 2H), 3,95 (s, 6H)

Hop chét 217b. 2-(3,5-Dimetoxypyridin-4-yl)axetonitril

Dung dich chira hop chat 217a (400 mg, 2,3mmol) trong DCM (14mL) va TEA
(0,49mL, 3,6mmol) & 0°C dugc bd sung timg giot dung dich chira mesyl clorua (7,4mL,
0,095 mol) trong DCM (25mL). Sau 0,5h, hdn hop nay duoc pha lodng bing DCM
(100mL) va dugce rira bang nude (3 x 50mL). Lép hitu co duge 1am kho trén Na,SO4 va
dugc cd trong diéu kién ap sut thép dé thu dugc diu mau nAu nhat ma duge hoa tan
trong DMF (10mL) va duogc x{r Iy bang natri xyanua (0,23 g, 4,7mmol). Hon hop phan
tmg duogc khudy trong thoi gian 0,5 gid, sau d6 dugc pha lodng bing nudc (80mL) va
duoc chiét bing etyl axetat 30% trong hexan (3 x 200mL). Phén chiét hitu co gom lai
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duoc lam kho trén Na,SO4 va dugce cb trong diéu kién ap suét thép. Phan léng cin duoc
tinh ché bing sic ky silicagel rira giai véi 0-65% etyl axetat trong hexan dé tao ra hop

chat 217b (200 mg, hiéu suét 47%) & dang chét rin mau tring. MS m/z = 179,0 (M+H).

Hop chét 217c. Etyl 2-(3,5-dimetoxypyridin-4-yl)axetat

Dung dich chira hop chét 217b (200 mg, 1,12mmol) trong EtOH (8mL) dugc suc
khi HCI trong 2h. Hdn hop phan tmg dugc ¢b trong diéu kién ap suét thp va phan cin
ling duoc pha loéng bang nudc (15mL) va dugc 1am néng & 40°C trong 14 gid. Sau khi
dé ngudi dén nhiét d6 trong phong, hdn hop phan tmg dugc chiét bang etyl axetat (3 x
50mL). L6p hitu co gom lai dugc lam khé trén magie sulfat, dugc loc va duge c6 trong
diéu kién 4p suét thap. Phan ling can duoc tinh ché bang sic ky silicagel rira giai véi 0-
100% ety axetat trong hexan dé tao ra hop chét 217¢ (220 mg, hiéu suit 87%) & dang
dau trong. MS m/z = 226,0 (M+H). 'H NMR (400MHz, CDCl3) § 8,02 (br. s., 2H), 4,15
(g, /=7,1 Hz, 2H), 3,91 (s, 6H), 3,67 (s, 2H), 1,24 (t, J/=7,0 Hz, 3H)

Vi du 217. 3-{5-[(4-clophenyl)metyl]-1,3,4-0xadiazol-2-yl}-5-(3,5-dimetoxypyridin-4-
yl)-6-(etoxymetyl)pyridin-2,4-diol

Hop chét cta Vi du 217 dugc diéu ché tir hop chit 217¢ nhu dugc md ta trong
quy trinh chung dugc néu trong Vi du 1 véi hiéu suit 1%. LCMS (Phuong phép C) Rt =
1,67 phut, m/z = 499,0 (M+H). 'H NMR (400MHz, CDCl3) § 8,16 (s, 2H), 7,33 (m, 4H),
4,30 (s, 2H), 4,12 (s, 2H), 3,89 (s, 6H), 3,53 (m, 2H), 1,25 (t, J=7,0 Hz, 3H). Khoang hi€u
Iuc cta ECsy cia APJ cAMP cua nguoi B.

Vi du 218. 6-butyl-3-{5-[(4-clophenyl)metyl]-1,3,4-oxadiazol-2-yl}-5-(3-flo-2,6-
dimetoxyphenyl)pyridin-2,4-diol (chit déng phan 1) va Vi du 219. 6-butyl-3-{5-[(4-
clophenyl)metyl]-1,3,4-oxadiazol-2-yl}-5-(3-flo-2,6-dimetoxyphenyl)pyridin-2,4-diol
(chit ddng phan 2)
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Hop chét 1271 8a. Etyl 6-butyl-5-(3-flo-2,6-dimetoxyphenyl)-2,4-dihydroxynicotinat

Dung dich chiza hop chit 1d (650 mg, 1,73mmol) trong DMF (7,5mL) & 0°C dugc
b6 sung tir tir Selectfluor™ (613 mg, 1,73mmol). Sau khi khudy trong mét phut & 0°C, bé
@4 duoc loai b va khudy lién tuc & nhiét do trong phéng trong 16 gid. Hon hop phan img
duogc pha lofing bang EtOAc, dugc ria bing nude (3X), tiép d6 13 nuéec mudi, duoc 13m
kho trén Na,SOy, duge loc va dugce ¢d trong diéu kién ap sudt thép. Chét ran thu duogc
duoc nghién biang EtOAc (3X). Bot nghién duoc hoa hoi trong diéu kién ap sudt thip va
phin Iing cin duge tinh ché bang sic ky silicagel rira giai véi 0-100% etyl axetat trong
hexan dé tao ra hop chit 218a (170 mg, hiéu suit 25%) & dang chit rin mau tring. MS
m/z = 394,1,0 (M+H). "H NMR (400MHz, CDCl;) § 7,10 (dd, J=11,2, 9,2 Hz, 1H), 6,69
- 6,54 (m, 1H), 4,41 (q, J/=7,0 Hz, 2H), 3,82 (m, 3H), 3,72 (s, 3H), 2,35 (t, /=7,8 Hz, 2H),
1,52 (td, /=7,5, 2,5 Hz, 2H), 1,40 (t, J=7,0 Hz, 3H), 0,78 (t, /=7,3 Hz, 3H)

Vi du 218. 6-butyl-3-{5-[(4-clophenyl)metyl]-1,3,4-oxadiazol-2-yl}-5-(3-flo-2,6-
dimetoxyphenyl)pyridin-2,4-diol (chit ddng phan 1) va Vi du 219. 6-butyl-3-{5-[(4-
clophenyl)metyl]-1,3,4-oxadiazol-2-yl}-5-(3-flo-2,6-dimetoxyphenyl)pyridin-2,4-diol
(chat ddng phén 2)
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Hop chét cta Vi du 218 va Vi du 219 dugc diéu ché tir hop chét 218a nhu dugc
mo ta trong quy trinh chung dugc néu trong Vi du 1. Chit dong phan atropy duoc tach
bang cach sir dung SFC khéng dbi ximg sau budc cubi (thiét bi: Berger Multigram 11
SFC; ¢ot: Chirapak AD-H, 21 x 250 mm ID, 5 micron; tdc do chay: 45mL/phut, 100 ba
(100x10* kPa), 40°C; pha dong: 20% isopropanol/80% CO,; budc séng: 220 nm) dé tao
ra san phim rira gidi ddu tién cia Vi du 218 (3 mg, hiu suit 7%) & dang chét rin mau
trang, Rt SFC phén tich = 4,0 phiit (thiét bi: Aurora SFC phan tich; c6t: Chirapak AD-H,
4,6 x 250 mm ID, 5 micron; téc d6 chay: 2mL/phut, 150 bar, 35°C; pha dong: 25%
1sopxopar101/7:> % CO,; 220 nm), LCMS (Phuong phap C) Rt = 2,20 phut, m/z = 514,0
(M+H), 'H NMR (400MHz, CDCl3) 8 7,24 (m, 4H), 7,06 (m, 1H), 6,54 (m, 1H), 4,20 (s,

2H), 4,01 - 3,91 (m, 2H), 3,74 (m, 3H), 3,64 (s, 3H), 3,42 (m, 2H), 0,71 (t, ]=7,2 Hz, 3H),

lchodng hiéu li,Ic ctia EC50 ctia APJ cAMP ctia ngudi B; va san pham rira giai thir hai cta
Vi dy 219 (3 mg, hidu sudt 7%) & dang chét rin mau tring, Rt SFC phén tich = 5,2 phut,
LCMS (Phuong phép C) Rt = 2,20 phut, m/z = 514,0 (M+H), '"H NMR (400MHz, CDCL)
o 7,24 (m, 4H), 7,06 (m, 1H), 6,54 (m, 1H), 4,20 (s, 2H), 4,01 - 3,91 (m, 2H), 3,74 (m,
3H), 3,64 (s, 3H), 3,42 (m, 2H), 0,71 (t, J=7,2 Hz, 3H), khoang hiéu luc ctia EC50 theo
APJ cAMP ciia ngudi 13 A. '

Hop chit ctia Vi du 220 d&n Vi du 221 duoc diéu ché nhu duoc mb ta trong quy
trinh chung duoc néu trong Vi du 218 va Vi dLj 219.

Vi du 222 va Vi du 223. 3-{5-[(4-clophenyl)metyl]-1,3,4-oxadiazol-2-yl}-6-
(etoxymetyl)-5-(2-hydroxy-6-metoxyphenyl)pyridin-2,4-diol (Chat ddng phan 1) va 3-{5-
[(4-clophenyl)metyi]-1,3,4-oxadiazol-2-yl} -6-(etoxymetyl)-5-(2-hydroxy-6-
metoxyphenyl)pyridin-2,4-diol (Chit ddng phan 2)

- }»cx e P ‘F—”} .

= X
aH ,.A\[ﬁ = O O3y = OH g’{“ =
,} L/ 1) BBrs, OCH M{,L\S,i:},r"’ . A s
78 dén 0°C o b I ok T
DH St o af\fﬁ“{ S ja,} ,;%r “T_:'I_I—é
’“\8 2) SFC khéng dfi xing A OH PN ?&rag
Hop chit 90 Hop chit 222 Hop chit 223
(chdt dong phin 1) (chat dong phin 2)
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Dung dich chira hop chit ctia Vi du 90 (66 mg, 0,13mmol) trong DCM (2mL) &
-78°C dugc bd sung BBr; (IM trong hexan) (0,13mL, 0,13mmol) va hdn hop phan tmg
duoc khudy trong 15 phat. Hon hop phan tng duge [am lanh dén 0°C va dugc khudy
trong 15 phiit. B4 sung BBr3 (IM trong hexan) (0,07mL, 0,07mmol) dugc bd éung va hén
hop phan tng duoc khudy trong 15 phat. Hdn hop phan tmg duogc pha lodng bang nudc
(5mL), duoc chiét bing DCM (3 X 5mL) va cac phan hitu co gom lai dugc lam khoé trén
Na, S0y, duge loc, sau d6 duge cd trong diéu kién ap suét thép. Phan léng can duogc tinh
ché bang HPLC diu ché, sau d6 chit dong phéan atropy dugc tach bang SFC khong dbi
xung (thiét bi: Berger Multigram II SFC; cot: Chirapak AD-H, 21 x 250 mm ID, 5
micron; téc dd chay: 45mL/phut, 100ba (100x10"*kPa), 40°C; pha dong:
35% isopropanol/65% CO,; budc séng: 220 nm) d& tao ra hop chét ctia Vi du 222 (11
mg, hiéu sudt 16%) & dang chat ddng phén 1, Rt SFC phén tich = 7,2 phiit (thiét bi: SFC
phén tich Aurora; cgt: Chirapak AD-H, 4,6 x 250 mm ID, 5 micron; tbe do chay:
2mL/phut, 150 ba (150X10+2 kPa), 35°C; pha dong: 35% isopropanol/65% CO,; 220 nm):
LCMS (Phuong phéap D) Rt = 0,90 phut, m/z = 484,1 [M+H]", '"H NMR (500MHz,
CD;0D) & 7,47 - 7,31 (m, 4H), 7,22 - 7,08 (m, 1H), 6,61 - 6,44 (m, 2H), 4,39 - 4,25 (m,
2H), 4,18 - 4,07 (m, 2H), 3,71 (s, 3H), 3,49 - 3,41 (m, 2H), 1,35 - 1,28 (m,3H); Khoang
hiéu luc ctia EC50 theo APJ cAMP ctia ngudi 1a A; va Vi du 223 (11 mg, hiéu suét 16%)
& dang chit dong phén 2, Rt SFC phan tich = 12,6 phut: LCMS (Phuong phap D) Rt =
0,90 phut, m/z = 484,1 [M+H]". 'H NMR (500MHz, CD;0D) & 7,47 - 7,31 (m, 4H),
7,22 - 7,08 (m, 1H), 6,61 - 6,44 (m, 2H), 4,39 - 4,25 (m, 2H), 4,18 - 4,07 (m, 2H), 3,71 (s,
3H), 3,49 - 3,41 (m, 2H), 1,35 - 1,28 (m,3H); Khoang hiéu luc cua EC50 ctia APJ cAMP

cua ngudi B.

Vi du 224. 3-[5-(1,2-benzoxazol-3-ylmetyl)-1,3,4-oxadiazol-2-yl]-6-butyl-5-(2,6-
dimetylphenyl)pyridin-2,4-diol
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Hop chat 224a. etyl 2-bromo-2-(2,6-dimetylphenyl)axetat

Dung dich chita LiHMDS IN trong THF (4,4mL, 4,4mmol) trong THF (7mL) &
-30°C duoc bd sung ting giot dung dich chia etyl 2-(2,6-dimetylphenyl)axetat (800 mg,
4,2mmol) trong THF (7mL) va hdn hop phan ting duoc khudy trong 15 phut. Dung dich
chtra brom (0,21mL, 4,2mmol) trong THF (7mL) dugc b sung timg giot, sau d6 nhiét do
duge dé 4m lén dén -5°C trong hon 1 gi¢. Hon hop phén g duogc 1am ngudi bing cach
bd sung dung dich nudc natri thiosulfat, sau d6 dugc chiét bing EtOAc. Phan chiét hiru
co duogc ria bé’mg NH,CI b3o hoa va nudc mudi, sau d6 duge 1am khd (MgSOy), duogce loc
va duge cd trong diu kién 4p sudt thdp. Phan ling cin duoc tinh ché bang sic ky
silicagel rtra giai v&i 1 dén 4% EtOAc/hexan dé tao ra hop chét 224a (740 mg, 2,7mmol,
hiéu sut 66%) & dang dau trong khong mau ma héa rin khi dé yén. MS m/z = 271,0
(M+H). '"H NMR (400MHz, CDCl3) & 7,16 - 7,09 (m, 1H), 7,06 - 7,01 (m, 2H), 5,95 (s,
1H), 4,33 - 4,19 (m, 2H), 2,37 (s, 6H), 1,26 (t, /=7,2 Hz, 3H).

Hop chét 224b. (Z)-etyl 3-amino-2-(2,6-dimetylphenyl)hept-2-enoat

Dung dich chtra hgp chét 224a (130 mg, 0,47mmol) trong valeronitril (0,50mL,
4,7mmol) duge bd sung k&m hoat tinh (46 mg, 0,71mmol), tiép d6 13 axit metanesulfonic
(0,61 pl, 9,4 pmol) va hdn hop phan tmg dugc khudy & 40°C trong 1,5 gid. Hn hop
phan tmg dugc dé ngudi dén nhiét do trong phong, sau d6 duge pha lodng bang EtOAc va
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duoc loc. Phan loc duge rét vao NaHCO; bdo hoa va dugc chiét b?mg EtOAc (3x). Cac
phén chiét gom lai dugc rira béng nude mudi, duge 1am khé (Na;SOy), duoe loc va duoc
cd trong didu kién 4p suét thip. Phan ling cin dugc tinh ché bing sic ky silicagel ria giai
véi 0 dén 15% EtOAc/hexan dé tao ra hop chét 224b (74 mg, 0,27mmol, hiéu sudt 57%)
& dang dau trong. MS m/z = 276,5 (M+H). "H NMR (400MHz, CDCl3) § 7,11 - 6,99 (m,
3H), 4.06 (q, /=7,0 Hz, 2H), 2,12 (s, 6H), 1,88 - 1,78 (m, 2H), 1,40 - 1,28 (m, 2H), 1,23 -
1,13 (m, 2H), 1,10 (t, /=7,2 Hz, 3H), 0,75 (t, /=7,3 Hz, 3H).

Vi du 224, 3-[5-(1,2-benzoxazol-3-ylmetyl)-1,3,4-0xadiazol-2-yl]-6-butyl-5-(2,6-
dimetylphenyl)pyridin-2,4-diol

Hop chét ctia Vi du 224 duge diéu ché tur hop chét 224b nhu dugc mo ta trong
quy trinh chung duoc néu trong Vi du 1 véi hiéu suat 33%. LCMS (Phuong phap A) Rt =
2,12 phit, m/z = 471,1 (M+H). 1H NMR (500MHz, DMSO-d6) 6 8,00 (d, J=7,6 Hz,
1H), 7,81 (d, J=8,2 Hz, 1H), 7,72 (t, J=7,2 Hz, 1H), 7,44 (t, J=6,7 Hz, 1H), 7,20 (d, J=7,3
Hz, 1H), 7,17 - 7,10 (m, 2H), 4,96 (s, 2H), 2,52 (br. s., 5H), 2,15 (br. s., 1H), 1,36 (br. s.,
2H), 1,12 (d, J=7,0 Hz, 2H), 0,69 (t, J=6,9 Hz, 3H). Khoang hiéu luc cia EC50 theo APJ
cAMP ciia nguoi 1a A.

Hop chat cua Vi du 225 va Vi du 226 duoc didu ché nhu duge mo ta trong quy
trinh chung dugc néu trong Vi du 224.

Vi du 227. 6-butyl-5-(2,6-dimetoxyphenyl)-3-(5-{[1,2]oxazolo[4,5-b]pyridin-3-ylmetyl} -
1,3,4-oxadiazol-2-yl)pyridin-2,4-diol
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Hop chit 227a. Axit 2-(isoxazolo[4,5-b]pyridin-3-yl)axetic

Binh ciu chita hydroxylamin hydroclerua (280 mg, 4,0mmol) duge bd sung 10% °
dung dich nuéc natri cacbonat (1,5mL, 1,5mmol) va hdn hop nay dugc khudy trong 10
phut. Dung dich ndy duoc bd sung viao binh cdu chira 4-hydroxy-2H-pyrano[3,2-
blpyridin-2-on (130 mg, 0,79mmol; dugc diéu ché nhu duge md ta trong DE2442666A1,
1975) va hdn hop phan tmg duge khudy & 50°C trong 16 gio. Hon hop phan tng dugc
Jam lanh dén 10°C, sau d6 duoc axit héa dén do pH=2 b?mg dung dich HCI lodng. Hon
hop phan tmg duoc khqu trong thoi gian 0,5 gid, sau d6 dugce loc. Phén loc dugc tinh
ché bang HPLC dé tao ra hop chit 227a (80 mg, 0,45mmol, hiéu suit 57%) & dang chét
rin mau vang nhat. MS m/z = 179,0 (M+H). "H NMR (500MHz, DMSO-ds) & 12,92 (br.
s., 1H), 8,80 - 8,72 (m, 1H), 8,28 (dd, J=8,5, 1,1 Hz, 1H), 7,71 (dd, J=8,5, 4,4 Hz, 1H),
4,13 (s, 2H).

Vi du 227. 6-butyl-5-(2,6-dimetoxyphenyl)-3-(5-{[1,2]oxazolo[4,5-b]pyridin-3-ylmetyl} -
1,3,4-oxadiazol-2-yl)pyridin-2,4-diol

Hop chit ctia Vi du 227 duoe didu ché tir hop chit 227a va Hop chat le nhu duoc
m0 ta trong quy trinh chung dugc néu trong Vi du 1 véi hiéu sudt 68%. LCMS (Phuong
phap A) Rt = 1,56 phit, m/z = 504,2 (M+H). '"H NMR (500MHz, DMSO-d¢) 8 8,77 (d,
J=4,3 Hz, 1H), 8,34 (d, J=8,5 Hz, 1H), 7,75 (dd, J/=8,4, 4,4 Hz, 1H), 7,36 (t, J/=8,4 Hz,
1H), 6,73 (d, J=8,5 Hz, 2H), 4,96 (s, 2H), 3,70 (s, 6H), 2,15 (t, /=7,5 Hz, 2H), 1,40 - 1,27

-115-



30037

(m, 2H), 1,15 - 1,03 (m, 2H), 0,66 (t, /=7,3 Hz, 3H). Khoang hiéu luc ciia EC50 theo APJ
cAMP cua nguoi 13 A.

Hop chit cta Vi du 228 duoc diéu ché nhu dugc md ta trong quy trinh chung
dugc néu trong Vi du 227.

Vi du 229. 3-{5-[(4-clophenyl)metyl]-1,3,4-0xadiazcl-2-yl}-5-(2,6-dihydroxyphenyl)-6-
(etoxymetyl)pyridin-2,4-diol

[~ N—ci
4’@(\" f\\}
OH OH 07

0, TN
NJ\/L\N" BBr3, DCM N7 N
~ T > \/O\/J\\ ~OH
-78°C dén 0°C HO OH
(23%) = !
N
Hop chét 90 Hop chét 229

Vi du 229. 3-{5-[(4-clophenyl)metyl]-1,3,4-oxadiazol-2-yl}-5-(2,6-dihydroxyphenyl)-6-
(etoxymetyl)pyridin-2,4-diol

Dung dich chira hop chat ctia Vi du 90 (86 mg, 0,17mmol) trong DCM (2mL) & -
78°C dugc bbd sung BBr; (1,0M trong hexan) (0,17mL, 0,17mmol) va hdn hop phan tmg
duoc khudy trong 15 phut. Sau d6, hdn hop phan tmg dugc dit trong bé d4 va duoc khudy
trong 15 phit. B sung BBr3; (1,0M trong hexan) (0,09mL, 0,09mmol) va hén hop phan
ting duoc khudy trong 15 phut, sau d6 dugc pha lodng bing nudc (5mL), duge chiét bing
DCM (2 X 15mL), dugc lam khé trén Na, SOy, sau dé dugce cb trong diéu kién ap sudt
thép. Phén léng can dugce tinh ché béng HPLC diéu ché dé tac ra hop chét ctia Vi du 229
(19 mg, 23% hiéu suit) & dang chat rin mau tring. LCMS (Phuong phap D) Rt = 0,81
phit, m/z = 470,0 [M+H]". "H NMR (500MHz, CD;0D) & 7,46 - 7,30 (m, 4H), 7,13 -
6,97 (m, 1H), 6,50 - 6,32 (m, 2H), 4,41 - 4,31 (m, 2H), 4,28 - 4,22 (m, 2H), 3,51 - 3,46
(m, 2H), 1,24 - 1,12 (m, 3H).; Khoang hi€u luc ECsy cia APJ cAP ctia nguoi la B.
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Vi du 230. 3-{5-[(5-clopyridin-2-yl)metyl]-1,3,4-0xadiazol-2-yl}-5-(2,6-dimetoxy-
phenyl)-6-[(etylamino)metyl]pyridin-2,4-diol

? oc O ol zoc 0O
N~ N
SN on THF NQ/N
(88%) )
1) LiH]\{IDS, THF Hop chat 230a
-78°C dén nl’}iét doé
trong phong dén -78°C
0 2) (CH5CH,)Zn, THF Boc O O
OEt —780C dén -200C \/N OEt —_—
0 N — OO -
3) Hop chit 230a | _ nhu dugc md ta
, (49%) ’ 61 v6i vi du 1
Hop chit 1a Hop chat 230b
N=\ “N—al

Hop chét 230c Hop chét 230

Hop chét 230a. tert-butyl (2-(1H-imidazol-1-yl)-2-oxoetyl)(etyl)carbamat
5 Dung dich chta axit 2-((tert-butoxycacbonyl)(etyl)amino)axetic (200 mg,
0,98mmol) trong THF (2mL) dugc bd sung CDI (180 mg, 1,Immol) va hén hop phan
{mg dugc khudy trong 18h. Hon hop phan tng nay dugc pha lodng bang nude va duge
chiét bing EtOAc (3x). Cic phan chiét gom lai dugc 1am kho (MgSO4) duge loc va duge
cd trong diéu kién 4p suit thdp d& tao ra hop chit 230a (220 mg, 0,87mmol, hiéu suét
10  88%) & dang d4u mau vang. LCMS (Phuong phép E) Rt = 1,58 phut, m/z = 252,2 (M-H).

Hop chéat 230b. etyl 4-((tert-butoxycacbonyl)(etyl)amino)-2-(2,6-dimetoxyphenyl)-3-
oxobutanoat

Dung dich chtra hgp chét 1a (0,90 g, 4,0mmol) trong THF (5SmL) & -78°C dugc

15 bd sung timg giot 1M LiHMDS trong THF (5,6mL, 5,6mmol) va hén hop phan tmg dugc

khudy trong 10 phut, sau d6 dugc dé 4m 1én dén nhiét do trong phong va dugc Kkhudy

trong 1 gi. Hon hop phéan tmg dugc 1am lanh tré lai xubng -78°C, sau d6 dung dich 2M
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chira dietylkdm trong hexan (2,8mL, 5,6mmol) dugc bd sung timg giot vao. Hon hop

phan ting dugc khudy trong thoi gian 10 phut, sau d6 dugc d& 4m dén -20°C. Dung dich

chura hop chét 230a (1,2 g, 4,8mmol) trong THF (ImL) dugc bd sung timg giot, va hén -
hop phan tng duoc khudy & -20°C trong 20 phit, sau d6 dugc lam ngudi bing cach bd

sung 1N HCL. Hdn hop phan tmg duoc chiét bing DCM (2x) va cac phan chiét hiru co

duoc 1am kho (MgS04) dugce loc va duge ¢d trong diéu kién 4p suét thip. Phin ling cin

duoc tinh ché bing sic ky silicagel rira giai véi 0 dén 30% EtOAc/hexan dé tao ra hop

chit 230b (0,81g, 2,0mmol, hiéu suét 49%) & dang chét rin mau tréng. LCMS (Phuong

phép E) Rt = 1,99 phut, m/z = 410,3 (M+H).

Hop chit 230c. tert-butyl N-[(5-{5-[(5-clopyridin-2-yl)metyl]-1,3,4-oxadiazol-2-yl}-3-
(2,6-dimetoxyphenyl)-4,6-dihydroxypyridin-2-yl)metyl]-N-etylcarbamat

Hop chit 230¢ duoc didu ché tir hgp chat 230b nhu duge md ta trong quy trinh
chung duoc néu trong Vi du 1 véi hiéu suit toan phan 5%. LCMS (Phuong phép A) Rt =
1,76 phut, m/z = 598,4 (M+H). '"H NMR (500MHz, DMSO-d6) § 8,53 (s, 1H), 8,03 -
7,87 (m, 1H), 7,54 (d, J=8,2 Hz, 1H), 7,33 (t, J=8,2 Hz, 1H), 6,70 (d, J=8,2 Hz, 2H), 4,54
(s, 2H), 3,95 (br. m, 1H), 3,72 (br.m., 2H), 2,78 (br. m., 2H), 2,51 (br. s., 6H), 1,26 (s,
4H), 1,30 (s, SH), 0,77 (br. s., 3H).

Vi du 230. 3-{5-[(5-clopyridin-2-yl)metyl]-1,3,4-0xadiazol-2-yl}-5-(2,6-dimetoxy-
phenyl)-6-[ (etylamino)metylJpyridin-2,4-diol

Dung dich chira hop chdt 230b (13 mg, 0,022mmol) trong DCM (1mL) dugc bd
sung TFA (0,1mL) va hdn hop phan tmg dugc khudy trong 24h. Hon hop phan tmg dugc
cd trong diéu kién 4p sudt thip va phén ling cin dugc tinh ché bing HPLC didu ché dé
tao ra hop chit ca Vi du 230 (10 mg, 0,019mmol, hiéu suit 85%) & dang chét rin mau
tring. LCMS (Phuong phap A) Rt = 0,95 phut, m/z = 498,1 (M+H). "H NMR (500MHz,
DMSO0-d6) & 8,56 (s, 1H), 7,97 (d, J=6,8 Hz, 1H), 7,55 (d, J=8,3 Hz, 1H), 7,37 (t, J=8,3
Hz, 1H), 6,74 (d, J=8,3 Hz, 2H), 4,56 (s, 2H), 2,55 (m, 8H), 2,47 (br. s., 2H), 0,89 (4,
J=6,7 Hz, 3H). Khoang hiéu luc ctia ECs, theo APJ cAMP ctia nguoi 1a A.
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Vi du 231. 3-{5-[(1,2-benzoxazol-3-yl)metyl]-1,3,4-thiadiazol-2-yl}-5-(2,6-dimetoxy-
phenyl)-6-(etoxymetyl)pyridin-2,4-diol
OH O
N7 [ NHNH, 0 NO
O Ho
-0 O\ T3P®

DIEA, DCM

1) Chét phan tmg
Lawesson
THF, 75 °C

2) T3P®, DIEA
dioxan, 90°C

Hop chét 231a

Hop chit 231a. N'-(2-(benzo[d]isoxazol-3-yl)axetyl)-6-butyl-5-(2,6-dimetoxyphenyl)-
2,4—dihydroxynicotin0hydrazit

Hon hop chita 5-(2,6-dimetoxyphenyl)-6-(etoxymetyl)-2,4-dihydroxynicotino-
hydrazit (80 mg, 0,22mmol, dugc diéu ché bang cdc phuong phép chung duge néu trong
vi du 1) va axit 2-(benzo[d]isoxazol-3-yl)axetic (47 mg, 0,26mmol) trong DCM (1mL)
duoc bd sung va bazo Hunig (0,058mL, 0,33mmol), tiép d6 1a dung dich 50% chta
T3P® trong etyl axetat (0,20mL, 0,33mmol) va hdn hop phéan {mg dugc khudy & nhiét do
trong phong trong 1,5 gid. Hon hop phan {mg dugc ¢ trong didu kién ap suét thap va
phén ling can duoc tinh ché bang HPLC diéu ché dé tao ra hop chit 231a (82 mg,
0,16mmol, hiéu suit 71%) & dang chit rin mau tring. LCMS (Phuong phép D) Rt = 0,82
phut, m/z = 517,2 (M+H).

Vi du 231. 3-{5-[(1,2-benzoxazol-3-yl)metyl]-1,3,4-thiadiazol-2-yl}-5-(2,6-dimetoxy-
phenyl)-6-(etoxymetyl)pyridin-2,4-diol
Dung dich chita hgp chét 231a (82 mg, 0,16mmol) trong THF (2mL) duoc bd

sung chét phan tmg Lawesson (64 mg, 0,16mmol) v hdn hgp ndy dugc lam néng & 75°C
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trong 1 gid. Hon hop duoc dé ngudi dén nhiét do trong phong, sau d6 duoc cd trong didu
kién 4p suét thip. Phan ling cin dugc hoa tan trong dioxan (1mL), sau d6 bazo Hunig
(0,069mL, 0,39mmol) duoc bd sung tiép theo bing dung dich 50% chira T3P® trong etyl
axetat (0,23mL, 0,39mmol) va hdn hgp phan tmg dugc 1am néng & 90°C trong 0,5 h. Hon
hop phan tmg duoc dé ngudi dén nhiét d6 trong phong, sau d6 dugce cd trong diéu kién ap
suét thip va phén ling cin dugc tinh ché bing HPLC diéu ché d tao ra hop chét cta Vi
du 231 (56 mg, 0,11mmol, hiéu sudt 69%) & dang chét rin mau tring. LCMS (Phuong
phap A) Rt = 2,013 phut, m/z = 521,0 (M+H). 1H NMR (500MHz, DMSO-d6) 6 7,85 (d,
J=7,9 Hz, 1H), 7,78 (d, J=8,2 Hz, 1H), 7,69 (t, J=7,6 Hz, 1H), 7,48 - 7,32 (m, 2H), 6,75
(d, J=8,5 Hz, 2H), 5,04 (s, 2H), 4,01 (s, 2H), 3,69 (s, 6H), 3,28 (q, J=6,9 Hz, 2H), 1,00 (t,
=7,0 Hz, 3H). Khoang hiéu luc ctia EC50 ciia APJ cAMP ctia nguoi B.

Hop chat cta vi du 232 - 235 duoc diéu ché bang cac phuong phap chung dugc
néu trong vi du 231.

Hop chét cta vi du 236 - 245 duoc didu ché bang cac phuong phap chung dugc
néu trong vi du 1.

Hop chat cia vi du 246 - 251 duoc diéu ché bang cac phuong phap chung dugc
néu trong vi du 137.

Hop chét ctia vi du 252 - 273 duoc didu ché Vbéng cac phuong phép chung duogc
néu trong vi du 177.

Hop chat cta vi du 274 - 276 dugc didu ché bang céc phuong phap chung dugc

néu trong vi du 222.

-227-



30037

(HE ZH 6°9=f V) L6 ‘(HT
‘ZH 0°L=[ ‘D) 9T°¢ ‘(HE ‘5)
99°¢ ‘(HE ‘W) 1L°¢ - 68°¢ “(HT
's) 66°¢ “(HT *5) #9°v “(HT

Jo1p-‘Z-urpuhd(jh1otukxoe)

SIS SRS P -9-(JAuaydAxoyuwip-97)-6-{ 1A
v v 6061 | ZHPS=IP)ELO HLZH | 7o pmpm s o1 [ioum(A cee
V8= D LEL ‘(HI ‘ZH p'8=(
aﬂvv mmﬂﬁ “Amﬁ ANE NAN “Mﬂwﬂh |Nnﬁwﬁaﬁw0~0|mvu_|mv:m
‘PP) T6°L ‘({1 ‘s) 858 Q (9p
-OSINA “ZHIN0O0S) MIAN HIT AN
10
—N
(Nv)
RIAVA H+N
dvy deyd
oot 0sHH uonyg
onngry | (myd) 1y 0
Sugoyy SIN/OT MAN H, ugl, onn neH np IA

-228-



30037

(HE ZH 0°L= ) 860
‘(Hz ‘zH 9‘9=f ‘b) 9z°¢ “(H9

Jo1p-#*Z-uIpLAd(jAjothx019)

€VIS ‘s) 89°¢ ‘(HT ) 66°¢ “(HT ) -9-(JAuaydAxoyewip
V IvET | 6vY ‘(HT ZH S8=[ ‘P) ¥L9 | -9°7)-G-{IA-Z-10ZeIperui-H ¢ ] vee
‘(HS ‘W) LT°L - S¥°L Q (9P -[1&ew(iAusydoro-)]-6}-¢
-OSINA ‘ZHN00S) JAN HIT
10
(HE
“s1q) 8€°T “(HE “'s "19) 99°T
‘(H9 “s 1) €L°T “(H6 S) §S°C [o1p
- “ Amw ‘s) moﬁm Em “mw @“5 -4 7-urpukd(jAusydAxojoturp
v 80077 | HTZH €8=[P) €L°0 (H1 -9°7)-g-1K1uadofofx-0- {14 £€T
‘ZH €'8= ) S¢°L ‘(H1 zH -z-10zetpen)-y ¢ -f1A1ew(iA

€9=[ ‘P) 96°L “(H1 ‘ZH €£‘9=(
‘P)s6°L ‘(AT “s) 798 Q (9p
-OSINA “ZHIN00S) WAN HI

-z-urpuhdoro-6)]-6}-¢

-229-



30037

(HE ZH €°L=f V) 990 ‘(HT
‘w) €0°T - 91°1 “(HT ‘2H S'L=(
‘amb) ¢¢°1 “(HT “ZH 9°L=(
“DSIT(HY s) 0L'¢ ‘(HT

[OIp
- g-urpuAd(jAuoydAxojowrp

Goas | 90 L ZHTE=1 D) -9°7)-5-{IA-C-[ozeIpEXO 95T
vL9 ‘(|1 ‘ZH $'8=[ V) 9€°L -v* ¢ 1-[IKpw([4-z-urpkdory
‘(HT 2H 8°T ‘S‘6=[ ‘PP) 81°8 -€-019-6)1-6}-¢-141ng-9
‘(H1 ZH T°1=[ ‘P) 6¥'8 Q (9P
-OSINA ‘ZHIN00S) YAIN HI
El
(HE ZH 6°9=(
D L6°0 “(HT ) 91°¢ “(HT
‘ZH 0°L=( D) 9T°¢ ‘(HT s)
99°¢ ‘(HT ‘W) 69°¢ - 8L°¢ ‘(HT yuwrexoqIed-g
Ibze a mqm Aﬁmm “Nﬁm onwl n@w -urpuAd(jAyeur{ [K-z-[0ZeIpery}
v 959°T 16V “(HZ ‘ZH €°8=L ‘P) ¥L9 | -t‘€‘1-[[A-¢-urpukdAxoIpAyrp GET

‘(11 ZH €°8= D LEL ‘(HT
‘un) €6°4 - 9L°L “(HT ‘W) 66°L
- 18 ‘(|1 ‘ZH £9=( P) 69°8
‘(H1 “ZH 0°9=L VD 6.6 Q (9P
-OSINA ‘ZHIN00S) MIAN HI

-1‘7-([A1owLx039)-9
-(KuaydAxojwip-97)-61-6})-N

—N

-230-



30037

€60
V TTL1

(HT

“s1q) €T “(HE “S '19) £9°T
‘(H9 “s"1q) 1L (H9 ‘s) 89°¢
‘(Hz ‘s) 85y “(HT ZH v'8=r

‘P)TL9 “(HT ZH ¥'8=[ V)
vEL ‘(HT ‘ZH $°8=[ ‘P) SS°L
‘(HY ZH 1°C ‘¢8=( ‘PP) L6'L

‘(HT ‘W) 16°8 - 09°8 Q (9P
-OSINA ‘ZHIN00S) JAN HI

[o1p
- *z-urpukd(jAusydAxojouip
-9°0)-S-1huadorohx-9- {14
-g-1ozerpexo- ¢ [-[[K1ou(IA
-g-utpukdoro-6)]-6}-¢

8¢C

I°L1S
Vo691

(HE ZH 0°L= V) 00T
‘(HZ ‘zH 0°L= ‘D) 8T‘¢ (H9
‘) 0L°¢ ‘(HT ) L6°€ “(HT
‘s) ¥9v “(HT ‘ZH S°8=( ‘P)
¥L°9 ‘(HT ZH ¥°8=[ V) 8¢ L
‘(HT “ZH 8T ‘S‘6=[ ‘PP) 61°8
‘(HT ‘ZH T1=[ ‘P) 05‘8 Q (9p
-OSINA ‘ZHIN00S) JAN HI

[o1p-p*Z-uIpLAd{(1A10mAX019)
-9-(jAueydAxojemIp-9°7)-g- {14
~g-10Zerpexo- ¢ -[[A1ot(jA
-z-urpukdofy-¢-010-6)]-6}-¢

LeT

-231-



30037

(HE ‘s) 61°¢ “(HT ‘W) zg'e
-9¢‘c “(HT ZH ¥°¢ ‘S°9=(
‘PP) 8€°€ “(H9 ‘s) 0L°€ “(HT
s) 10° “(HT '5) 6 “(HT

[01P-4°C
-urpuAd{jA1ow(Ax030AX010W-7) |

¢ AN 3 — 3 €A ¢ “N
£60s ZH §'8=1 P) L' (HI ZH | o (1 cusudixorounp-o°g)-c-{& 0bZ
a S0 | ¥'8=rDLEL (HI ZH 8= p
. e -7-10Ze1pexo-p ¢ 1-[[K1ew(jA
P) 95°L ‘(H1 ZH 9°C ‘¥'8=[ - upLAdopo-c)]-c -
‘PP) 86°L ‘(H1 ‘ZH §7=f -+
P) LS8 “(HI ‘S) LETT @ (9P 7\
-OSINA ‘ZHN00S) WAN H1 B
(HT s 1q)
Y€1 “(HT “s 19) 8S°T “(HS [o1p
1805 “s°1q) L9°T “(H9 S) 6T ‘(HT | -y z-urpukd{jAuoydAxojourp
V €96 “$°19) 0€y “(HT ‘ZH T°8=( P) -97)-S-1K1uadooAx 6€C

L9°9 ‘(HT ZH €8= V) LT'L
‘(Hp W) €€°L - L¥°L Q (9P
-OSINA ‘ZHIN00S) AN H1

-9-{14-Z-10Ze1pex0-p'¢’]
~[Kyow(jAuaydoro-1)]-6}-¢

-232-



30037

1°6LY
V 6991

(HE ZH 0°L=(
D007 ‘(HT ‘W) 7T¢ - €€
‘(H9 ‘s) 69°¢ “(HT *s) ¥6°¢
‘(Hz “s 19) 09 “(H1 ZH
T'L=1 D 19°9 ‘(Hy ‘W) 999
- LL°9 “(HT ‘ZH 8°L=[ D 11°L
‘(H1 ‘ZH 7°8=[ ‘D) S€‘L 9 (9p
-OSINA ‘ZHIN00S) MAN HI

[01p- Z-UIpLIAd{[A-Z-[0ZeIpEXO
-p*¢“1-[151ou(ounuejAuayd) |
-G} -¢-(1K1ethx00)
-9-(1AuaydAxojeup-9z)-¢

L

eve

T'ses
a 1€l

(HE s) 61°¢ ‘(HY

s 11q) 8¢°¢ “(H9 ‘8) 69°¢ ‘(HT

‘s) 10y ‘(HT ‘S v6y “(HT
‘ZH ‘8= ‘P) €9 (HT ‘W)
TEL-0v'L ‘(HT ‘ZH €°L= D
€L (HT ZH T'L=I P) IL'L
‘(HT ‘2H 8°8=1 ‘P) 08°L (H1

‘ZH 0°8=f ‘P) L6°L “(H1 °S)
TP 1T “(HT s 19) 6L°T1 Q (9P
-OSINA “ZHIN00S) AN HI

[01P-1°C
-urpukd[j£ouw(£x030Ax0)omW-7) ]
-9-(1AuoydAxojewp-97)-6-{14
~7-10ZBIpeXO-H ¢ ‘T -[[Aoui(I4
-£-]0ZeX0ZUaq-‘1)]-G }-¢

e

-233-



30037

0°50S
vV oIS

(HE ZH ¢°L=f V) 99°0 ‘(HT
‘W) Z0T - 91°T “(HZ W) 8T°1
- TH1 “(HT ‘W) L6°1 - 9T°T
‘(H9's) §S°7 “(HT ZH S'p=(
P) 1LY ‘(HT “'s "19) €99
‘(Hz ‘w) 18°9 - L6°9 “(HE ‘w)
I¥°L - +9°L ‘(HT ‘ZH §°L=[ ‘P)
88°L ‘(H1 “s 19) 6¢‘6 Q (9p
-OSINA ZHIN00S) AN HI

yurezuaq(jA1ew {£-7-10zBIpeXO

-v*€ 1-[1A-¢-urprAdAxoIpAyrp
-+°7-(JAuaydAxolowip
-$°0-6-1K109-9]-6}1)-N

orc

€9T¢
d 0S0C

(HE s) 61°¢ “(HY ‘w)
0€°¢ - ¥ “(H9 S) 0L°¢ “(HE
‘s) 10y ‘(HZ ) ov'v ‘(HT ‘ZH

S‘8= P) ¥L°9 ‘(HY W) 1¢°L
- TSL (™1 9) 611 ¢ (9p
-OSINA ZHIN00S) AN HI

[0Ip

-Hz-urpuAd[[A1om(Ax0jedxo1ow

-0)1-9-(JAuaydAxojowrp
-9°0)-S-{1A-Z-10ZeIpEXO-H ¢ ]
-[1frow([Auaydero-) -6} -¢

444

-234-



30037

(HY ZH 0°L=( D) 66°0
‘(HZ “ZH L'9=r ‘umb) 87°¢
‘(HE ‘s) 0L°¢ “(HT W) 68°¢

- 60y ‘(HT ‘s) T6'y “(H1 ‘W)

[01p-4*Z-urpLikd(jAusydAxojour

0°SLy | €6°9-10°L ‘(HI ‘ZH S8=f ‘P) -0)-$-(1A1puwkx039)-9- {[A X o N 8YT
vV o8yl | 80°L ‘(HI ‘W) CI°L-61°L “(HT | -T-10zerpexo-4 ¢ 1-[[A1ow(I4 _ L
W) §E°L - 9F°L “(HT W) §9°L -€-[07eX0ZU2q-7°1)]-G} -¢ M =
-pL°L (HT “ZH T°8=( ‘P) 8LL z/
“(H1 ‘zH 6°L=I ‘P) S6°L @ (9P ° m
-OSINA ‘ZHIN00S) JAN HI
L/
(HE ZH T'L=[ D $9°0
‘(HT W) 20°1 - ¢1°T “(H9 ZH
6°6= 1) 811 “(HT ‘W) 1€T
- (1 [4 I ngﬁ nN - 6
; QMW “MEAMM"N -V%%N . Q.wmo ﬁmmv ywrezuoq| [A1ew(jA-Z-10ZeIpex0
VLIS | ot (g 7 o= P ary | 7 ¢ LA e mpukdlAuand(A - LvT
Vv @OﬁN nAmN ‘ur) O@“G _ BORN Amﬁ «Nm |N:G®QO.H&|Wu%NOaQQ‘TNH_:W
18 P) 7oL (e ‘W) sy | O OPAEPTTING9}ON NN
- €9°L ‘(HT ZH 9°L=( ‘P) 06°L NH | P

‘(H1 ZH €°6=[ 1) ¥£‘6 Q (9P
-OSINA ZHIN00S) AN HI

HO

-235-



30037

¥'50$
vV 8b1

(HE

‘wn) €0°1 - 61°T “(HT 2H 6°9=r
P)LET (HT ) 16°T “(HT ‘W)
v0‘C - 81°C “(HE ) 5T “(HE

‘s) 08°¢ “(HZ ‘ZH 0°S=( ‘P)
LY ‘(|1 ZH 9°9=( P) 999
‘(HZ ‘W) 660 - 71°L ‘(Hy ‘W)
9L - 09°L ‘(HT ZH ¥'L=[ ‘P)

06°L “(HT “s 19) ¢£°6 Q (9P
-OSINA ‘ZHIN00S) JIAN HT

ywezueq([A1ow{ [A-7-[0ZBIPBXO
-v*€1-[14-¢-urpuAdAxorpAyrp
-t‘7-(JAuaydAxojowrp
-€°0)-6-1519-9]-6})-N

HO

0S¢

891
vV oIL1

(HE ‘ZH 6°9=f D 660
‘(Hz ‘w) 11°¢ - p£°¢ “(HE S)
0L¢ “(HT ‘w) 88°¢ - 60V “(HT
‘s) 9¢‘y “(HE ‘W) 68°9 - 8T°L
‘(1S wn) 1¢€°2L-05°L Q (9p
-OSINA ZHIN00S) JAN HI

[o1p-‘Z-urptiAd(jAusydAxolow
-0)-5- (1Ko x00)
-9-{1A-g-10Ze1pEXO-H°€ ]
-[1Ksewu(jAueydoro-1) -6} -¢

6v¢

-236-



30037

(HEZH T'L=L V)
99°0 “(HZ ‘W) 20T - S1°T “(HT
‘w) £Z°1 - Tr'T “(HT ZH T'L=(
‘DI1T(H9 ‘s) 0L°¢ “(HT “S)

yurejoxe(14
-¢-urpukd)-N-{[4-Z-[ozerpexo

790S 8Ty “(HT ‘ZH §°8=f ‘P) ¥L9 (e
voop'T | “(HIZHS'8=( ) LE'L (H] :-w"w&maﬁﬁwﬁ%ﬂ%@ﬁw et
w) 1¥°L - 8¥°L “(H1 ‘ZH 6°L=( -0°7)-G-1AMG-9]-g}-
D) L0°8 “(HI S 1Q) '8 “(HI i R /
“s1q) 6L°8 ‘(HND 8L°01 Q (9p
-OSINA ZHINO0S) YIAIN HT e Y
(HE
‘w) 060 - L0°T “(HT ‘ZH 9°9=( -
‘b) LT°¢ “(HE *8) L9°¢ ‘(HE W) yrezueq(jAeur{ 1A "o
O°LLb @Mmﬂ. wqm ‘(HT MNm wmuw ‘P ~7-10ZBIPEXO-H ¢’ X o™ N
v oe | 39 (He ‘W) £8°9-90°L “(HT | -[1A-¢-urpukd(jAusydAxojour | ! 154
w) 172 - 0€°L (Hy ‘W) §H°L -7)-§-Ax01pAyIp /S 7
- 86°L “(HT ‘ZH 9°L=( ‘P) 06°L -b-(1K1ewkx039)-9]-6})-N \ 4

‘(H1 2H S‘s=[ 1) 92°6 Q (9P
-OSINA ZHIN00S) WAN HI

HN

-237-



30037

79LS
vV OLI9'1

(HE ZH €'L=(

D L9°0 ‘(HT ‘W) €0°T - 91°T
‘(HZ ‘W) 62°1 - ¥¥°1 “(HT ZH
S'L=[D 91°C “(H9 ‘s) 69°¢
‘(HZ *s) 11y “(HT ‘ZH 8°S=(
‘P) 9Ly “(HT ZH §8=( P)
vL9 “(HT ‘ZH T8=[ D 9¢°L
‘(HT “ZH SL=L D ¥¥°L ‘(H1
‘W) 06°L - §S°L “(H1 ZH 6°L=(
‘P) L6°L ‘(HT ‘ZH 6°L=[ P)
L0‘8 “(HND 0£°6 - €+°6 Q (9P
-OSINA ‘ZHN00S) JAN HI

wejoxe { [A-g-[0ZBIPEXO
-¥¢‘1-[14-¢-urprhdAxoipAyrp
-4 7-(1AuoydAxojowrp
-9°0)-$-141q-9]-6} -z-[1K1ew(1K
-7-10ZenpoZuRq-¢ 1 )]-N

1454

I'v1S
D8Il

‘(HE ZH 0°L=L D
00°T “(HT ‘ZH 6°9= ‘D) 8T°¢
‘(H9 ‘s) 1L°€ “(HT *s) L6°€
‘(Hz s) LEY “(HT ‘ZH £°8=(
‘P) L9 ‘(HT ‘ZH 0°¢=[ ‘P)
62°L ‘(HT ZH #'8=( 1) 8¢ L
‘(HT ZH 0°¢=[ ‘P) £5°L Q (9P
-OSINA ZHING0S) YAN HI

yuejoxe([A-7
-lozer-¢°1)-N- {[A-Z-[0Ze1pexo
- 1-[1A-g-upukdAxorpAyrp
-7~ (1K10wAx019)-9
-(1KueydAxojoup-9°7)-61-6}-¢

1594

-238-



30037

To1¢
g 965°1

(HE ‘ZH €'L=1 D) L9°0
‘(HZ ‘W) €0°1 - S1°T “(HT ‘W)
621 - 0¥'1 “(HT s 19) 61°C

‘(H9 ‘8) 0L°¢ ‘(HT ‘s) ¥0°t
‘(HZ ‘zH 8°S=I ‘P) 9vV ‘(HT
‘ZH 8= P) ¥L9 ‘(HI s)
81°L ‘(HT ‘ZH ¥'8=[ D 9¢ L
‘(HT 9) 90°8 “(HND £0°6 Q (9P
-OSINA “ZHIN00S) JAN HI

ynuwejoxe[[A1ow([A-7
-Jozexo-¢‘1)]-N-{1A--10Ze1pexo
b€ 1-[14-¢-urprAdAxorpAyrp
-v°7-(JAuaydAxoowurp
-9‘D)-$-141q-9]-6}-7

9¢¢

ToTs
Vv 8G€E‘1

(HE ‘ZH T'L=L D L9°0 ‘(HT
“w) $0°T - €1°T “(HT W) LTT
- 191 “(HZ “ZH €°L=( ‘P) ¥1°C

‘(H9 ‘) 69°¢ “(HT ‘S) €0Y
‘(HZ ‘zH §°S=I ‘P) 8¢t ‘(HT

‘ZH §8=( P) £L°9 ‘(HT ‘W)
9Z'L - v¥°L ‘(H1 ZH €'L=( ‘P)
vL°L ‘(|1 ‘ZH €v=( ‘P) 8¥°8
‘(HT ‘s) €68 “(HND 268 Q (9p
-OSINA ZHIN00S) AN HI

jwejoxe[A1ouw(jA
-g-upn&d)]-N-{14-Z-10Zerpexo
¢ 1-[1A-g-urpukdAxoipAyrp
-4°7-([AuaydAxojowrp
-9°0)-§-14m9-9]-6}-¢

HN

544

-239-



30037

(H¢ ZH
TL=CD L90 ‘(HT W) 20T -
61°1 ‘(Hz ‘W) LT°T - 0¥°1 “(HT
‘ZH €°L=1 1D S1°C ‘(HT ‘ZH
6°9=( D 68°C ‘(HT ZH +‘9=(

yurejoxe[1439(jAuaydoro
-0)-7]-N-{[£-Z-[0ze1pEx0

<ﬁ w%w; P) 96°¢ “(H9 ‘8) 0L°€ “(HT S) | -p°¢1-[IA-c-urpukdAxopAyrp 0 867
26°€ ‘(HZ ZH T'8={ P) ¥L9 -7-(JAuoydAxojewip
‘(Hz ‘w) €7°L - €L “(HT zH -97)-$-141q-9]-6}-7
T°S=( ‘P) S€L ‘(H1 ‘2H 9°L=(
‘P) ev'L ‘(HND 8+°8 @ (9P AN
-OSINA ‘ZHIN00S) JAN HI \
(HE¢ zH
TL=L D 99°0 ‘(HT ‘W) 10°T
- 91°T “(HT ‘W) ST1 - 141 -
‘(Hz ‘W) 11°C - €2°C “(HT ZH | nwejexe[[A19(jAusydjLowe]ins v/w\
Lzl | 0LV S8T(HT W TEe - “)--N-{IK-¢-ozerpexo ~
v 7081 | 7S € ‘(H9 W) $9°¢ - 6L°¢ “(HT | -v*€ 1-[I&-¢-urpukdAxoIpAyrp LST

‘s) €6°¢ ‘(Hz ‘W) €9°9 - 8.9
‘(H1 ‘wn) 82°L - 6€°L “(HT ‘ZH
9‘L=( ‘P) $¥L ‘(HT ZH 6'L=(
P)LLL “(HN) L¥8 Q (9P
-OSINA ‘ZHNO00S) AN HI

-47-(JAuaydAxojowrp
-9°0)-$-141Q-9]-6}-¢

HN

-240-



30037

(HE ZH T'L=L VD
L9°0 ‘(HT ‘w) 00°T - ¥1°T “(HT
‘w) 97°T - 6€°T ‘(HE 8) ¢6°1

NwejoXe[A1oW
-N-{I4-z-[oze1pexo

Tees ‘(Hz ZH €°L=f ‘D 71T ‘(H9 ¢
; (e prie Sram €y b (1 € - € 1-[14-¢-urpLkdAxoIpAyrp 092
VI0LT |9 69% (L) sy TS | T uandroup
: p CooTL -9‘7)-¢-1AInQ-9]-¢ } -7-1AZuaq-
(HO ‘@) £7°L - Lo g (op | "90s1Ana-9]-¢}-g-1Azuag-N
-OSINA ZHIN00S) AN HI
(HE ‘ZH T'L=( D L9°0 ‘(HT
.q%_mmﬁaﬁ Mvm.mwﬂwww %MWHMW mm“M nuejoxe([Kjow(jKusydopp |
fess | (HO) 69° (HTS) SO BN {i-clozmpeke
. . : ) A -4 ¢ 1-[1A-¢-urpuAdAxoIpAyr
v 61 | (T ZHss=0 D) sey g | U LI PR 65¢

‘ZH G'8=[ P) €9 ‘(HS w)
I2°L - €L ‘(HN) 06°8 Q (9p
-OSINA ‘ZHN00S) YWAN HI

-“7-(1AuaydAxojouurp
-9°D)-§-14mq-gJ-¢}-¢

-241-



30037

(HEZH €°L= D
99°0 ‘(Hz ‘W) 10T - 01°T “(HT
‘w) 177 - 9€°1 ‘(HT ‘ZH 0°1=(

yejoxe(4-g-[ozeIkd-H |
-[Aow-€)-N-{]A-C-[0ZeIpEX0

v o ow,mwwmﬁmm Mwwwmmm‘w .va €114 -mpLAdAX0IpAYIP €9
(1o riT chop € ‘ -p7-(JAuaydAxojourrp
¥2°9 “(HT “ZH €°8=[ ‘P) €L9 -9°T)c-1AMg-0]-c} -
“(H1 ‘zH €°8=[ ) 9¢°L Q (9P 9T STIINA9ISIT
-OSINA ‘ZHIN00S) MIAN HI
(HEZH T'L=I V)
£9°0 “(HT ‘un) $0°T - ¥1°T “(HC
‘w) 8T°1 - 0b°1 “(HT ZH S°L=( yurejoxe(4-1
/op M.c 91° M@: M@ wmm ME@ -i-w-%.é-z-:%@Eﬁ%é
v 67T s)oL'c ‘(HTS) €6'c ‘(HT | -p'€1-[1A-€-mpuddAxopAuyrp (44
‘ZH 0°1=( ‘P) 00% ‘(HT ‘ZH - ¢-(JAueydAxojowrp
§8=( ‘P) ¥L°0 ‘(HT ZH ¢’8=[ -9‘0)-6-14mq-9]-6}-7
D LEL ‘(HN) 18°8 Q (9p
-OSINA ‘ZHINO00S) JIAN HI
(HE
‘ZH T'L=[ V) 99°0 ‘(HZ ‘ZH
L9=( ‘P) 60°T ‘(HT ‘W) $¢°1 muejoxe(jA1914usyd
60pS dwm ﬁw L1 ”EN 7H €L -0)-N-1410w-N-{[4-Z-[0Ze1pexo
vy | PDOLTHTIHEL=D | e 1 [A-c-upukdAxomiyp = 19¢
€6°C “(H9 “'s 1q) 0L°¢ “(HT ) -7 '¢-(1AuoydAxojeunp N/

0y “(HT ZH 9°L=I 'P) ¥L9
‘(H9 ‘W) G1°L-¢b'L ¢ (op
-OSINA ZHIN00S) AN HI

-9‘7)-6-14mmg-9]-6}-7

-242-



30037

1°€SS

vV 600T

(HE ZH T'L={ D
L9°0 ‘(HT ‘W) 66°0 - S1'1 “(HT
‘w) Q71 - 6¢°1 ‘(HC “ZH ¢°L=!
D 1T (HS 9 0LE “(HT*S)
80y {HTZ ZH 8°6=( P) IV}
‘(HZ ‘ZH 7°8=[ ‘P) ¥L°9 “(HE
‘w) §7°L - 0p°L “(HT “ZH 9°L=(
‘P) 9v'L ‘(HND 06°8 Q (9P
-OSINA ‘ZHIN00S) AN HI

nuwejoxe-[ [A1etu([Ausydoro
-0 }-N-{14-g-1ozempexo
- ¢ 1-[14-g-urpLAdAxoIpAyip
-v7-(JAuaydAxojouwiIp
-9°D)-$-14Iq-91-6}-¢

Tees

V EPL]

(HE ZH T'L=L V) L9°0 ‘(HT
w) 86°0 - L1°T “(HT ) 97°1
- L€T ‘(HZ “ZH S°L=L ‘D 91°C

‘(HE ‘s) 62°C “(HY 9) 0L°¢€
‘(HZ 9) $0°v “(HT ‘2H T's=(

‘P) Z€Y (HT “ZH S°8=1 P)

PL°0 ‘(HE W) 71°L - €T°L “(HT
‘w) L7°L - TeL ((HT “ZH 7'8=(
D LEL (HND £L8Q (9p
-OSINT ZHNO0S) YIAN HI

nweleve-[[Aow([Auoydifiomn
-D1-N-{1A-g-10ze1pexo
b€ 1-[14-¢-urpukdAxorpLyrp
-4 7-(JAusydAxojowrp
~9°0)-$-14mQ-9]-5}-¢

v9¢C

-243-




30037

1°L9S
V $E8‘1

(H¢
“ZH €°L=[ D 99°0 (HT ‘W)
0€1 - 6€°T “(HT 2H L01=(
‘w) 611 - 65T ‘(HZ “2H T'i=(
D O1T(HZ “ZH L9=( ‘D §LT
‘(HZ ZH 1°9=( ‘D) ¢£‘¢ “(H9
‘$) 0L°€ “(HT “'s "19) 76'¢ (HT
‘ZH §°8=[ P) ¥.°9 (HZ "ZH
6°L=[P) LT'L ‘(HE ‘ZH 6°L=(
‘P) €L (HN) 1+°8 @ {9p
-OSINA ‘ZHINCOS) MAIN HI

yurejoxe-[[£3e{[Austdoro
-¥)-71-N-{1&-Z-[0Zerpexo
¢ 1-[1A-g-mprAdAxoIpAyrp
-4 7-([AuaydAxojounp
-9°0)-6-1AmMq-9]-6}-¢

L9C

(HE ZH T'L= V)
L9°0 ‘(HT “ZH 0°L={ W) €0°T
- GI°1 “(HT “ZH 0°L=f ‘W) §T°1
- €¥'T “(HZ ZH O 1= D) 81°C
“(HY ‘s) 0L°¢ “(HT 9) v0°Y
‘(HT ZH $°s=[ D) £y “(HT
‘ZH 7°8=[ P) ¥L°9 ‘(HS W)
0€°L - 6%°L ‘(HN 068 ¢ (9p
-OSINA ZHN00S) YIAN HT

mwmejoxe-|[K1ew(jAuoudoro
“7)]-N-{14--[0ze1pexo
¢ 1-[14- ¢ -urprkdAxorpAyp
-‘7-([AuoydAxojowtp
-9°0)-§-141m9-9]-6}-7

99¢

_244-



30037

1‘6%S
v 10L°T

(H¢ zH
€°L= D L9°C ‘(HT ‘W) 01
-v1°1 ‘(HT ZH €°L ‘€°L=(
w) 62°1 - ¢v°1 “(He ZH
S'L=LD 91T (H9 ‘s) 0LE
‘(HE 's) pL°¢ “(HT W) 95°¢
- S0y “(HT ZH §°6=f P) LTV
‘(HZ ZH 7°8=f ‘P) vL'9 ‘(HT
‘ZH 7°8=( ‘P) 169 ‘(HT ZH
8= P) ¥T'L ‘(Hi ZH T'8=t
D LEL (HN) LLBQ (9P
-OSINA ZHIN00S) AN HI

ywejoxe[[Kour([AusydAxojouwr
-1)]-N-{14-Z-10Ze1peX0
-5 ¢ 1-[1A- ¢ -upuAdAxoIpAyp
- ¢-(JAusydAxojeturp
-9‘0)-6-14nq-9]-6}-¢

69¢

4‘

zozs
vV OLEET

(Hezq
TL=L D 99°0 ‘(HT ‘W) €01
-91°T “(HTZ ‘ZH §°L ‘S°L={
‘w) £7°7 - 8€°T “(HZ “ZH 0°L=(
D I1T (H9 ‘S) 89°¢ “(HT °s)
v0'p ‘(HT ‘21 8°6=[ ‘P) LEY
‘(Hz ZH 7°8=( ‘P) 1L°9 “(HE
‘w) €7°L - 0v°L “(HT ZH 6=
P) 15°8 “(HND 668 Q (9p
-OSINA ‘ZHIN00S) JIAN HI

yurejoxe! jK1ow(14
-p-uIpuAd) ]-N-{1A-g-10zZerpexo
~4*¢*1-[14- g-urpLddAxoIpAyip
-1‘7-(JAvaydAxoomwIp
-9°0)-$-1Amg-9]-6}-7

89¢

-245-




30037

(A4S
YV TS9'T

(HY ZH T'L=( V)

990 ‘(HE ‘W) 660 - S1°T (HT
‘wn) £7°7 - 8¢°1 “(HT 2H §°L=(
D ot1T ‘(HE ') 84T “(H9
‘s) 69°¢ ‘(HT ) 50y ‘(11T
‘ZH ‘6= P) ¥S‘y ‘(HT ZH
8= P) ¥L°9 ‘(H1 ZH T'8=[
D LEL (HN) 01°6 ¢ (9P
-OSINA “ZHIN00S) VAN HI

jweloxe(jAew(IA
~7-10ZBIpeXO-H¢°]
-JARur-6)]-N-{JA-z-[ozerpexo
-v*€°1-[1A-¢-urpuAdAxorpAyrp
-1‘Z-(jJAuaydAxojowip
-9°0)-$-1Kq-9]-6}-7

ILC

7°79¢%
V v69°1

(HEZH T'L=1 D L9°0 “(HT
‘w) 60T - v1°1 “(HT ‘W) 871
- 8¢T “(HT “2H €= D 91°C

‘(H9 ‘s) L8 “(H9 ‘s) 0L°€
“(HZ ‘8) 86°¢€ “(HT “ZH T's=(
‘P) 1Ty (HY ZH 18 “T'L1=(

‘W) 199 - 080 ‘(HT ‘ZH
6°L=(P) £1°L ‘(H1 ‘ZH +'8=(
D oL ‘(TN 89°8 Q (9p
-OSINA “ZHN00S) YIAN HI

JuIejOXe
-{1K0uw[[Auoyd(uraurA1owip)
-1} -N-{[A-z-]ozerpexo
- ¢ 1-[1A- ¢ -urpLAdAxoIpAyrp
-7°7-(JAuaydAxoowtp
-9°7)-S-1A1nQ-9]-6}-7

0LC

-246-



30037

(H¢ ZH
€L=[ ) L9°0 (HT W) €01
- €1°1 “(HT “ZzH €°L ‘¢'L=r
‘wr) £7°7 - 8¢°1 “(HT ‘2H 9°L=(
“DSIT (HY ) 69¢ ‘(HT )

JuIejoXe
-[1K3ow(jAuaydiLoweyns

€865 (e T ot D) T4 -7)]-N-{I4-Z-[ozerpexo
VoK | i ﬁmwmnwmu%wv : mw o | e Tlisupukdixonpsap He
ZH 01=1 %) s¢°L “(He ZH 7T (fnandixoaup
6121 D) 0S°L “(HZ ZH 6°L=t -9°0)-§-14mq-9]-6}-T
‘P) 08°L ‘(HND s6°8 Q (9p
-OSINA ‘ZHIN00S) AN HI
(HE zH
€L=1) 99°0 (HZ W) €0°1
- (3 (3 ﬁm. < [4 «m
e M | e e
“Nm mhh\\uh nwv \V.ﬂﬁm aﬁmﬁ nNm Nah |W|~ONNMO|N ﬂlQ%lN
NﬁNmm PN ¢ (- ¢ ¢ IQ&QOHAUlmH:|Z|-TA|NAONMJU@%O
. 0P1=L W) L6'C ‘(HT S) ¥0't e e LT
vV €091 b€ 1-[14-¢-urpuAdAxoIpAqrp

‘(HZ ZH §°S=[ ‘P) ¢vy ‘(H1
'8) €9 “(HT “ZH ¢'8=f ‘P)
€L°9 “(HT ZH T'8=[ V) SE°L

“(HT ZH $°6=£ D 70°6 ¢ (9P

-OSINA “ZHINO0S) AN HI

-p*7-(1AuaydAxojowurp
-9°0)-6-141M9-9]-6}-T

-247-



30037

0‘s8p
a o0so

(He W) g1°1 - 2T°1 ‘(HT s
'1q) 6L°7 “(He ‘W) 8€°¢ - £6°¢
‘(HZ ‘24 €°61=( D) $1°y ‘(HZ

“s 1q) 7y ‘(H1 2H 1°8=f

‘P) €9 “(H1 ZH +'8=F P)
650 ‘(Hz ‘W) 60°L - 9¢°L “(HI
s °1q) €6°L “(HT “'s "19) 0b°8
Q ((1DAD ZHNOOY) MIAIN HI

[01p-t¢z-urpuikd(jAuoydAxojour
-0-AX0IpAUY
-2)-5-(1K10wAx039)-9- {14
-g-10Ze1pex0-4 ¢ -[[Aw(I4
-g-utpnAdop-g)J-¢}-¢

SLT

0°S8Y
a 080

(HE ‘w) 97°1 - 8¢°T (HT
‘w) 6£°¢ - 29°¢ ‘(HE S) 0L°E
‘(HT ‘W) 1% - 0Ty ‘(HT W)

97y - 0y “(H1 W) 8¢9

- 969 “(HT ‘W) €99 - 6.9

‘(Ht ‘w) LT°L “(HT W) 65°L

- €LL "(HT ‘W) LE°8 - TS
¢ (10D ZHN00Y) AN HI

[01p-t‘Z-urpuAd(jAusydAx oo
-9-AX0IpAY
-20)-S-(JA1ewAx030)-9-{ 1A
~g-10zZe1pexo-p ¢ -[1Aew(l4
--uprAdop-g)-6i-¢

vLT

-248-



30037

-240-

0‘ILY
da 1L

(HE ZH 6°9=[ V)
€0°1 “(HZ ZH 6°9=[ ‘P) £€°¢
‘(HZ ‘s) ¥0p “(HZ *S) 09°F
‘(HZ ‘zH 0°8=( ‘P) L£'9 ‘(H1
‘W) 069 - ¥0°L ‘(HI ‘W) 64°L -
$9°L ‘(HT W) z8°L - 11°8 “(H1
‘w) SH'g - 69°8 “(HT ™) S0°6
- 976 “(HT W) 1211 - 0¥°11
‘(1 ‘@) 8L 1T - 90°CT Q (9p
-OSINA ‘ZHIN00S) AN HI

[01p-4“Z-uIptIAd(JA1omAX039)
-9-(JAueydAxo1pAyIp-9°7)-6-{14
-g-10zZer1pexo-4 ¢ -[[ou(I4
-g-urpukdoro-6)]-¢}-¢

9LT




30037

YEU CAU BAO HO

1. Hop chit c6 cong thirc (I):

(T'k)o-z

h(R1)14

@
hoiic chit déng phan l4p thé, chit hd bién, hodc mudi duoc dung cua ching, trong d6:
alk 14 Cy alkyl duoc thé bang 0-5 RS
nhan A ddc 1ap duge chon tu:

2

R R3 R3 R®

S S—N
N /k\'/\/<N “'Q,Z’S\ )\ RQ

—

\
N N (0]
YN ’ bz{S\N)\RS’ %SN’ ’ U \Rd’ N N v
3
e
/L\ .S

nhan B ddc 1ap dugce chon ti:

@@
/Vé;

R! ddc 1ap dugc chon tir: H, halogen, NO,, -(CH2),OR®, (CH,),S(O),Re, -(CH),C(=O)R?,
-(CH,)NRR?, -(CHZ)HCN, -(CH,),C(=0)NR?R?, -(CH,),NR*C(=O)R®, -(CH,),NR-
"C(=0)NR’R?,  -(CH2),NR*C(=O)OR®, -(CH),OC(=0)NR°R?, -(CH,),C(=O)OR”,
-(CH2),S(0),NR*R?, -(CH2),NR*S(0),NR’R?, -(CH,),NR*S(O),R®, C14 alkyl dugc thé
bang 0-3 R®, -(CH,),-Css carboxyclyl duge thé bang 0-3 RS, va -(CHy)y-heteroxyclyl
duogc thé bang 0-3 RS

R2 ddc 14p duge chon tr: Cq_5 alkyl duoc thé béng 0-3 R®; C,_5 alkenyl dugc thé béng 0-3
R®, va C;¢ xycloalkyl dugc thé bang 0-3 R% véi diéu kién khi R2 1a Cy_s alkyl, thi
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nguyén tir cacbon trir nguyén tir duge gén truc tiép vao nhéan pyridin c6 thé duoc thay thé
béng O,N,vas;

R3 ddc 1ap dugc chon tir:

(1)  -(CR*R%,C(=0)0C 4 alkyl dugc thé bang 0-5 R,

(2)  -(CR'R%NRR?,

(3)  -(CR'R%,C(=0)NR’R?,

(4)  -(CR*RYNR*C(=0)C;alkyl dugc thé bang 0-5 R®,

(5)  -(CR*R*NR’*C(=0)(CR*R*),0C4alkyl dugc thé bang 0-5 R®,

©  -(CR'RHR’,

(7))  -(CR*R%,-OR’,

(8)  ~(CR*RYNR*C(=0)(CR'RY.R’ va -

(9)  —(CR*R":C(=0)NR*CR'R".R’;

R#4 doc 14p duoc chon tir: H, halogen, NR*R?, OC; 4 alkyl, va Cy_4 alkyl; hodc R*vaR*
cling v6i nguyén tir cacbon ma chiing déu dugc gin vao d tao ra Cs_ xycloalkyl duge thé
bang 0-5 R%; ‘

R3 ddc 1ap duogc chon tir: -(CHy),- vOng cacbon Cs_j va -(CHy),-di vong, mdi nhém nay
duoc thé bing 0-3 RY;

R6 doc 1ap duoc chon tir: H, halogen, =0, -(CH,),OR®, (CH2)aS(O),R., -(CH2)aC(=O)R",
-(CHy),NRR?, -(CH2).CN, -(CH2),C(=O)NR’R?, -(CH,)oNR*C(=O)R",
-(CH,),NR*C(=O)NR"R?, -(CH,).NR*C(=0)OR", -(CH,),OC(=0O)NR"R?,
-(CH2),C(=0)OR", -(CH,),S(0),NR°R?, -(CH,),NR*S(0),NR*R?, -(CH,),NR*S(O);R",
C;.s alkyl dugc thé biang 0-3 R®, (CH),-Cs carboxyclyl duoc thé bang 0-3 R°, va
~(CHy)y-heteroxyclyl duoc thé bang 0-3 RS;

R? doc 1ap duoc chon tir H, Cp6 alkyl dugc thé biang 0-5 R, Cp6 alkenyl dugc thé bang
0-5 R®, C,.¢ alkynyl dugc thé biang 0-5 R®, -(CH,),-Ca-jocarboxyclyl duge thé bang 0-5 RS,
va -(CH,)p-heteroxyclyl duge thé bang 0-5 R% hoic R* va R® cling véi nguyén tit nito ma
chung déu dugc gén vao dé tao ra nhan di vong duoc thé bang 0-5 RS;

RO doc 1ap dugc chon tir H, C; alkyl duoc thé b?lng 0-5 R®, Cy4 alkenyl dugc thé bﬁng
0-5 R, Cp.6 alkynyl duoc thé bing 0-5 R, -(CHy),-Cs.1ocarboxyclyl duoc thé bang 0-5 RS,
va -(CHy)y-heteroxyclyl dwoc thé bang 0-5 R%;

R® doc 1ap duoc chon tir Cyg alkyl dugc thé bang 0-5 R®, Cyealkenyl dugce thé bang 0-5
R®, Cp6alkynyl dugc thé bang 0-5 R® Cs ¢carboxyclyl, va heteroxyclyl;
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R? doc 1ap duoc chon tir H va C4alkyl dugc thé bang 0-5 RS

R® doc 1ap duoc chon tir Cig alkyl dugc thé bang 0-5 Ry, Cas alkenyl, Cy alkynyl,
-(CH»),-C3.6 xycloalkyl, -(CH),-Cs heteroxyclyl, -(CHy)p-aryl, -(CHa)y-heteroaryl, F,
Cl, Br, CN, NO,, =0, CO,H, -(CH,).OR; S(O)R’, C(=O0)NRRf, NR'C(=O)R,
S(0),NRRY, NRS(0),R", NR'C(=0)OR’, OC(=0)NR'R va -(CH,),NR'R";

Rf doc 1ap duge chon tir H, F, Cl, Br, CN, OH, Cy_salkyl (téi wuu dugce thé béng halogen va
OH), Cs xycloalkyl, va phenyl, hodc Rf va Rf cung vé6i nguyén tir nito ma ching déu
duge gén vao dé tao ra nhan di vong tuy y duoc thé bang C)4alkyl;

ri doc 14p dugc chon tr 0, 1, 2, va 3;

r doc 14p duoc chontir 0, 1, 2, va 3; va

p doc 1dp duoc chon tir 0, 1, va 2.

2. Hop chét theo diém 1 ¢6 cong thirc (I1):

(1)
hoic chét déng phén lap thé, chit hd bién, hodc mudi dugc dung cta ching, trong do:
R! doc lap duge chon tir: F, CL Br , NO,, -(CH,),0R®, «(CH2),C(=O)R®, -(CH,),NR"R?,
~(CH»),C(=O)NR°R?, -(CH,),NR*C(=O)R®, C4 alkyl dugc thé bang 0-3 R® va Csg
xycloalkyl dugc thé bing 0-3 RS;

R2 doc 1ap duge chon tir: C;_5 alkyl duge thé bang 0-3 RS C,_5 alkenyl, va Cs4
xycloalkyl; véi diéu kién khi R2 12 C;.5 alkyl, thi nguyén tir cacbon trir nguyén tir dugc
gin tric tiép vao nhan pyridin ¢6 thé duoc thay thé bang O va S;

R3 doc lap duoc chon tir:

(1)  -(CR*R*,C(=0)0C 4 alkyl dugc thé bang 0-5 RS,

(2)  -(CR'R*H)NR?R?,

(3)  -(CR*R*,C(=0)NRR?,

(4)  -(CR*RY)NR*C(=0)C,alkyl dugc thé bing 0-5 R,
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(5)  -(CR*RH)NR*C(=0)(CR*R*),0C|4alkyl dugc thé bang 0-5 R”,

(6)  (CR'RYH-R’,

(7)  -(CR'R%-OR’,

(8)  ~(CR'‘RH)NR’C(=0)(CR*R*.R’, va

(9)  —~(CR*R*),C(=0)NR*(CR'R"),R’;

R4 doc 1ap duoc chon tir: H, F, Cl, NR*R?, OCy_4 alkyl, va C;_4 alkyl; hozc R*vaR* cing
v6i nguyén tir cacbon ma ching déu duge gén vio @8 tao ra Cs xycloalkyl dugc thé bang
0-5 RS, |

R5 doc 1ap duoc chon tir: -(CHy)p-aryl, -(CHa),-Cs_g xycloalkyl va -(CHa),-di vong, mdi
nhém nay duoc thé bang 0-3 R6;

RS dac lap duge chon tir: H, F, Cl, Br, -OR®, =0, -(CH,),C(=0)R?, -(CH),C(=0)OR",
-(CH,).NR*R?, CN, -(CH,),C(=C)NR’R?, -(CH3).S(C);NR'R", C1_4 alkyl duoc thé bang
0-3 R, (CH,),-Cs.6 carboxyclyl dugc thé bang 0-3 R, va -(CHy),-heteroxyclyl duoc thé
bang 0-3 RS

R? doc lap duoc chon tir H, Cy alkyl dugc thé bang 0-5 R°, -(CHy)s-Cs.1ocarboxyclyl
duoc thé béng 0-5 R, va -(CHa)y-heteroxyclyl duge thé bing 0-5 R°; hodc R* va R? cing
v6i nguyén tir nito ma ching déu dirgc gin vao dé tao ra nhan di vong duogc thé bang 0-5
RS

R® doc 1ap duoc chon tir H, Cy alkyl dugc thé bang 0-5 R®, Cy alkenyl dugc thé bang
0-5 R®, Cp.6 alkynyl duoc thé bing 0-5 R®, -(CHy)y-Cs.jocarboxyclyl duge thé bang 0-5 R®,
va -(CHa)p-heteroxyclyl duoc thé bang 0-5 RS

R® doc 1ap duogc chon tir Cp alkyl dugc thé bang 0-5 Ry, Cpg alkenyl, Co alkynyl,
-(CHy)4-Ca. xycloalkyl, -(CH,),-Cas heteroxyclyl, -(CHp)y-aryl, -(CHaz)-heteroaryl, F,
Cl, Br, CN, NO, =0, CO,H, -(CH»).OR; S(O)R|, C(=O)NRR', NR'C(=O)R,
S(0),NRRf, NR'S(0),R", NR'C(=0)OR’, OC(=0)NR'R v& -(CH,),NR'R;

RS doc 14p duoc chon tir H, F, Cl, Br, CN, OH, C;.salkyl (t6i wu duge thé bang halogen va
OH), Cs.¢ xycloalkyl, va phenyl;

n doc 1ap duoc chon tir 0, 1, 2, va 3;

r doc lap dugc chontir 1, 2, va 3; va

p doc 1ap duoc chon tr 0, 1, va 2.

3. Hop chit theo diém bt ky trong sb céc diém 1-2 ¢6 cong thire (II):
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R2 OH
R R’
(R"™)0.4
(11D)

hozc chit dong phén lap thé, chét hd bién, hoic mudi duoc dung ciia chiing, trong do:

R1 ddc 18p duge chon tur: F, Cl, OH, va OC, 4 alkyl;

R1a doc 1ap duge chon tur: F, Cl, va Cy; alkyl;

R2 doc lap duge chon tir: Cys alkyl dugc thé bang 0-3 R% C,_5 alkenyl, va Cs4
xycloalkyl va CH,O(CH);.3CH3;

R3 ddc 1ap duge chon tir:

(1)  ~«(CR'RH:.C(=0)0C4 alkyl dugc thé bang 0-5 R,

(2)  -(CR'RYHNRR?,

(3)  -(CR'RYH.C(=O)NR’R?,

(4)  «(CR'RYHNR*C(=0) C,4alkyl dugc thé bang 0-5 R,

(5)  «(CR'RYHNR*C(=0)(CR'R*),0C4alky! dugc thé bing 0-5 R®,

(6)  -(CRRY-R’, '

(7)  -(CR'R*,-OR’, va

(8)  -(CR'RHNR*C(=0)(CR'R*)R’, va

(9)  ~(CR'RY,C(=0)NR*(CR'RY,R’;

R# doc 1ap duoc chon tir: H, F, CL, NR*R?, OC; 4 alkyl, va C; 4 alkyl; hogic R* va R* cling
- véi nguyén tir cacbon ma ching déu dugc gin vao dé tao ra Cs. xycloalkyl duoc thé bang
0-5RS

R5 ddc 1ap dugc chon tir: -(CHp)p-aryl, -(CH)a-C3_g xycloalkyl va -(CHy),-di vong, mbi
nhém nay dugc thé bing 0-3 RS;

R6 doc lap duoc chon ti: H, F, Cl, Br, -OR®, =0, -(CH2)aC(=O)R®, -(CH,),C(=0)OR”,
~(CH2).NR®R?, CN, ~(CH2)aC(=0)NR’R?, -(CH2),S(0),NR°R?, C;_4 alkyl duoc thé béng
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0-3 R®, (CHy)a-Cs.6 carboxyclyl dugc thé bang 0-3 RS, va -(CHy),-heteroxyclyl dugc thé
bing 0-3 R%;

R* doc 14p duge chon tir H, C;4 alkyl dugc thé béng 0-5 R®, -(CHy),-Cs.jocarboxyclyl
duoc thé bing 0-5 R®, va -(CHy),-heteroxyclyl duge thé bang 0-5 R hogic R* va R® cling
v6i nguyén tir nito ma ching déu dugc gin vao @ tao ra nhan di vong duge thé bang 0-5
RS ’

R® doc 1ap duge chon tir H, Cy6 alkyl dugc thé bang 0-5 R®, Cy. alkenyl duogc thé béng
0-5 R®, Cp. alkynyl durgc thé bang 0-5 R, -(CH,),-Cs.jocarboxyclyl duge thé bang 0-5 R,
va -(CHy),-heteroxyclyl duge thé bang 0-5 RS;

R® doc 1ap duge chon tir Cpg alkyl (tuy ¥ dugc thé bang F va Cl), OH, OCH;, OCF;,
-(CHy)y-Cs.6 xycloalkyl, -(CHy),-Cag heteroxyclyl, -(CHy)y-aryl, -(CHz)p-heteroaryl, F,
Cl, Br, CN, NO,, =0, CO,H;

n doc lap duge chon tu 0, 1, 2, va 3; va

r doc 1ap dugc chon tur 1, 2, va 3.

4.Hop chét theo didm bt ky trong sb céc diém 1-3 hoic chit ddng phén 14p thé, chit hd
bién, hoic mudi duge dung cta chiing, trong d6:

R3 doc 1ap duge chon tir:

(1)  -(CR'RH-R’,

(2)  -(CRR"-OR’,

(3)  -(CR*RYHNR’C(=0)(CR'RY.R’, v&

(49)  —(CR*RY)C(=O)NR*(CR'R").R’;

R4 doc 1ap duge chon tu: H, F, Cl, N(CHs),, OCH3, va CHs; hozc R* va R* cing véi
nguyén tir cacbon ma chiing déu duoc gin vao dé tao ra xyclopropyl;

R5 doc 1ap duge chon tir:

/(R6)0_3 (R%03 /(R6)0_3 /(R6)0_3 /(Re)o-a
D =<7 O H{(p HD

(R%02
R)0-
,}( )o-3 N
//

6
A 5\/5 /
A _ \ 7,
S \__> § \N__\ NN 5\\1]

N

=z
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R%2 R6
(R%o2 | R%0 (R%02 o
R % < N S s/ > N fg >N
S~ j s~ :/ K \8\, ~
e XJ, , B | , N-O N/l\s,
o i
fs O R 55’1 sno 8 MNaw
K3 N
\<\N f\lr \<\ /k . \ /\Rsa / /\(RG)O—Z \é(RG)
[VaAVAVAN [VaVAVAN [VaVAVAN

N
NTN—0 HN
—
{ <
A\
4 TR “ //7\<R6>0_2_

R® ddc 14p duge chon tu: H, F, Cl, Br, -OCHjs, -OCF3, =0, -NRR?, CN, -S(0);NH,, CH3,
CF; -(CHp)y-aryl, -(CH),-Cs.6 xycloalkyl duoc thé bang 0-3 R°, va -(CH,),-heteroxyclyl
dugc thé bang 0-3 R

R62 doc 1ap duoc chon tir: H, CHj, aryl duoc thé bang 0-3 R®, va heteroxyclyl duge thé
bang 0-3 R%;

R* doc 14ap duoc chon tir H, Cy6 alkyl duoc thé bang 0-5 R®, -(CH,),-Cs.jocarboxyclyl
duogc thé bang 0-5 R®, va -(CHy)y-heteroxyclyl dugc thé bang 0-5 RS;

R® d6c 14p duogc chon tir Cy alkyl (tuy y duoc thé béng F va Cl), OH, OCHj3, OCF;,
-(CHy),-C36 xycloalkyl, -(CHy)p-Cas heteroxyclyl, -(CHz)g-aryl, -(CHy)p-heteroaryl, F,
Cl, Br, CN, NO,, =0, CO,H;

n doc lap dugc chon tr 0, 1, 2, va 3; va

r doc 1ap duoc chon tir 1, 2, va 3.

5. Hop chét theo diém bat ky trong s§ cac diém 1-3 hogic chit ddng phan l4p thé, chét hd
bién, hodc mudi dugc dung ctia ching, trong d6:

R3 doc 14p duoc chon tir:

(1)  -(CR'RYHNR?R? va
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(2)  -(CR'R*),C(=0)NR*R?, |

R4 dbc 1ap duoc chon tir: H, F, Cl, N(CH;),, OCH3, va CHs; hoac R* va R* cing véi
nguyén tir cacbon ma chiing déu dugc gin vao dé tao ra Cs. xycloalkyl dugc thé bang 0-5
RS

RS doc 1ap duge chon tir: H, F, Cl, Br, -OCHj, -OCF;, =0, CN, -NR°R?, -S(O),NHo,,
-CH;, CF3; -(CHp)paryl, -(CHy),-Css xycloalkyl dugc thé b?mg 0-3 R° wva
~(CHy)q-heteroxyelyl duoc thé bang 0-3 RS,

R62 doc 14p dugc chon tir: H, CHj, aryl duge thé biang 0-3 R®, va heteroxyclyl duoc thé
bang 0-3 R

R? va R* cing v6i nguyén tir nito ma ching déu dugc gin vao dé tao ra nhén di vong

duogc thé bang 0-5 R, trong d6 nhén di vong duoc chon tir:

(R%0.3
VAR
/(Re)o-s /\(Rs)o-s % o fRB)O-Z N ON—Re
2-N ) N 0 o-N o o-N  TN—R® —<
N / , / , / , o,
< /Rea O RGa c
~ q ’
(R )o-3 (Rs)oz ,\S‘)\N\/J\l PN )kN ,S)\N/\’(?

)k S N S
5’\ \/,(/) c (R%o2 ¢ QR%: SON T o N/? N
6 o N/W oo N)W = =
(R )o- 2, \— \ (R%o-2 , (R%)o-2
/N\\ 5 N
\ é N

/i AN
k// (R%o-2 7 (R%02 “ (R

R® doc 1ap duoc chon tir Cp.¢ alkyl (tuy y duoc thé bang F va Cl), OH, OCHj;, OCF;,
-(CH,),-Cs.6 xycloalkyl, -(CH,)s-Css heteroxyclyl, -(CHy)y-aryl, -(CHaz)p-heteroaryl, F,
Cl, Br, CN, NO,, =0, CO,H;

n doc lap duge chon tr 0, 1, 2, va 3; va

r d6c 14p duogc chon tir 1, 2, va 3.

6. Hop chét theo diém bét k¥ trong s6 cac diém 1-3, hodic chit ddng phan 14p thé, chat hd

bién, hodc mudi dugc dung ctia chiing, trong do:
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R! @dc 14p duge chon tir: F, Cl, OH, va OC, 4 alkyl;

R12 dgc 1ap duge chon tu: F, Cl, va Cy; alkyl;

R2 doc lap duge chon tir: Cq_5 alkyl dugc thé bang 0-3 R%; C,_5 alkenyl, va Cj¢
xycloalkyl; va CH,O(CH>),3CHs;

R3 doc lap duoc chon tur:

(1)  -(CH,),C(=0)OC4 alkyl duoc thé bang 0-3 R®,

) -(CH,)NRR?,

(3)  -(CHz)C(=O)NR’R’,

(4)  -(CHp)NR*C(=0)C;4alkyl dugc thé bang 0-3 R°, va

(5) -(CHz)rNRaC(=O)(CR4R4)nOC14alky1 dwoc thé bang 0-3 R;

R4 doc 1ap duge chon tir: H, F, CI, NR?R?, OC; 4 alkyl, va Cy_4 alkyl;

RS doc lap duoc chon tir: -(CHp)p-aryl, -(CHaja-Cs_g xycloalkyl va -(CHy)p-di vong, mdi
nhém nay duoc thé bang 0-3 R6;

R6 d6c 1ap duge chon tir: H, F, Cl, Br, -OCHj3, -OCF3, =0, CN, -NRR?, -S(0),NH,, CH3,
CF3 -(CHy)p-aryl, -(CHy)n-Cs. xycloalkyl dirge thé bang 0-3 RS, va -(CHy),-heteroxyclyl
duogce thé bang 0-3 RS

R® doc 1ap duoc chon tir H, Cy alkyl dugc thé bang 0-5 R®, -(CH,),-Cs.jocarboxyclyl
duoc thé bang 0-5 R®, va -(CHz),-heteroxyclyl dugc thé bang 0-5 R®;

R® doc 1ap dugc chon tir Cy alkyl (tuy v dwoc thé bing F va Cl), OH, OCH;, OCFs,
-(CH»),-C56 xycioalkyl, -(CHy),-Cys heteroxyelyl, -(CHy)y-aryl, -(CHa)n-heteroaryl, F,
Cl, Br, CN, NO,, =0, CO,H;

n ddc 1ap duge chon tix 0, 1, 2, va 3; va

r doc 1ap duoc chontir 1, 2, va 3.

7. Hop chét theo diém bt ky trong s cac diém 1-2 c6 cong thirc (IVa):
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hodc chét ddng phén l4p thé, chit hd bién, hoic mudi duoc dung ctia ching, trong d6:

R! dbc 1ap dugc chon tir: -CH,OH, -OCH3, -OCF3;, OCH,Ph, -C(=0)NRR?, -NRR?,
CH;, CH,CHj3, CH(CHj3),, va xyclopropyl;

R2 doc 18p duoc chon tir: C; 4 alkyl duoc thé bang 0-3 R®; C,_4 alkenyl, C3_¢ xycloalkyl,
va CHzO(CH2)1_3CH3;

R3 ddc 1ap duoc chon tir:

(1)  -(CR*R%,C(=0)OC4 alkyl dugc thé bang 0-3 RS,

(2)  -(CR'R*HNRR?

(3)  -(CR'R%,C(=0)NRR?,

(4)  -(CR*RYNR*C(=0)C,alkyl duoc thé bang 0-3 R®,

(5)  -(CR*R*NR*C(=0)(CR*R*),0C,4alkyl duoc thé bing 0-3 R®,

©  -(CRRHR’,

(7)  -(CR*R%-OR’,

(8)  -(CR*RHNR’C(=0)(CR'R*.R’, va

(9)  —~(CR'RH:.C(=0)NR*CRRH.R’;

R4 ddc 1ap duogc chon tir: H, F, Cl, NR*R?, OCj_4 alkyl, va Cy_4 alkyl;

R3 doc 1ap duge chon tir: aryl, C5_¢ xycloalkyl va di vong, mdi nhom nay duogc thé b%mg
0-3 RS;

R6 doc 1ap duge chon tir: H, F, Cl, Br, -OR®, =0, -(CH,),C(=O)R?, -(CH2),C(=0)OR”",
-(CH).NRR?, CN, -(CH2),C(=O)NRR?, C;_4 alkyl dugc thé bang 0-3 R, (CH2)x-Css
carboxyelyl duge thé bing 0-3 R®, va -(CHy)y-heteroxyclyl dugce thé bang 0-3 RS

R? doc 1ap duoc chon tir H, Ci alkyl duoc thé bang 0-5 RS, -(CHy),-Cs.jocarboxyclyl
duoc thé bang 0-5 R, va -(CHy)q-heteroxyclyl duoc thé bang 0-5 R hoic R* va R? cling
v6i nguyén tir nito ma ching déu duoc gin vao dé tao ra nhan di vong duge thé bang 0-5
RS

R® doc 1ap dugc chon tir H, C; alkyl duge thé béng 0-5 R®, Cy alkenyl dugc thé b.'?mg
0-5 R®, C,.¢ alkynyl duoc thé bing 0-5 R®, -(CH,),-Cs.1ocarboxyclyl duoc thé bang 0-5 R®,
va -(CHa)p-heteroxyclyl dugc thé bang 0-5 RS

R® doc 1ap duoc chon tir Crg alkyl (tuy v duoc thé bang F va Cl), OH, OCH;, OCF;,
-(CH,),-C3.6 xycloalkyl, -(CH),-Cas heteroxyclyl, -(CHp)n-aryl, -(CHz)s-heteroaryl, F,
Cl, Br, CN, NO,, =0, CO,H;

n ddc 14p dugce chon tixr 0, 1, 2, va 3; va
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r doc 14p duoc chon tir 1, 2, va 3.

8. Hop chét theo diém bat ky trong sb cac diém 1-2 c6 cong thic (V):

RS

OH ‘3’<
N

\/

NT N

=
R2 OH

ol

V)
hodc chét ddng phén 14p thé, chit hd bién, hodc mudi duoc dung cia ching, trong d6:

Rl doc 18p duoc chon tir: -CH,OH, -OCH;, -OCF;, CH;, CH,CHs, CH(CH3),, va

(R"12

xyclopropyl;

R2 doc 14p duoc chon tir: C; 4 alkyl dugc thé bang 0-3 R C,_4 alkenyl, C5_g xycloalkyl,
~ va CH,O(CHy);.3CHs;

R3 doc 1ap duoc chon tir:

(1) -CH,C(=0)OC,4 alkyl duoc thé bang 0-3 R,

(2)  -CH,NRR?,

(3)  -CH,C(=O)NR’R?,

(4)  -CH,NHC(=0)C;4alkyl dugc thé bing 0-3 R®,

(5)  -CH,NR®C(=0)(CHa)020C4alkyl duogc thé bang 0-3 R,

(6) -CHyR’,

(7)  -CH,-OR’,

(8)  -CH,NR*C(=0)(CHa)o2R’, va

(9)  —CH,C(=O)NR*(CHa)o2R’;

RS ddc lap duoe chon tir: aryl, C5_g xycloalkyl va di vong, mdi nhém nay duoc thé bang
0-3 RS;

R6 doc 1ap duoc chon tir: H, F, CL, Br, -OR®, =0, -(CH,),C(=0)R®, -(CH,),C(=0O)OR”,
_(CH2):NR’R?, CN, -(CH,),C(=0)NR’R?, -S(O),NH,, Cy_4 alkyl duoc thé bing 0-3 R°,
(CH,),-Cs6 carboxyclyl duge thé bang 0-3 RS, va -(CH,),-heteroxyclyl duoc thé bang 0-3
R®
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R? doc 1ap duoc chon tir H, Cy¢ alkyl duoc thé bang 0-5 R®, -(CHy),-Cs.jocarboxyclyl
duoc thé bing 0-5 R®, va -(CHy),-heteroxyclyl duoc thé bing 0-5 R% hoic R* va R* cung
v6i nguyén tir nito ma ching déu dugc gin vao dé tao ra nhan di vong dugc thé bang 0-5
R

R® doc 1ap dugc chon tir H, Cy alkyl dugc thé béng 0-5 R®, Cyp alkenyl duoc thé bang
0-5 R®, Ca.6 alkynyl duoc thé bing 0-5 R, -(CHy)a-Cs.jocarboxyclyl dugc thé biang 0-5 R®,
va -(CHy),-heteroxyclyl dugce thé bang 0-5 RS

R® doc 1ap dugc chon tir Ci alkyl (tuy y duoc thé bang F va Cl), OH, OCH;, OCF3,
~(CH),-Cs.6 xycloalkyl, -(CH),-Cag heteroxyclyl, -(CHa)p-aryl, -(CHy)q-heteroaryl, F,
Cl, Br, CN, NO,, =0, CO,H;

n ddc 14p dugce chon tr 0, 1, 2, va 3.

9. Hop chét theo diém 8 hodc chat d@)ng phén lap thé, chit hd bién, hodc mudi duge dung
cta chung, trong do:

R3 doc 1ap dugc chon tir:

(1)  -CH»-R’,

(2) -CH,OR’,

(3)  -CH,-NHC(=0)(CH)o.1R’, va

4)  -CH,-C(=O0)NH(CHp)o.R’;

RS ddc 1ap duoc chon tir:

6 6 (R%o-2
R REY.. (R°)o-3 _ R%s3 5 /
/( Jo-3 %( )o-3 //—‘ﬂ\/ /5‘1 /\ 5\\\/§
L w0 3R R T e
— LS =/ , N= , N= , Re2
a . Rsa R6
R®)o- R® R®
< 0 (R%)o-2 < /( Jo-2 c rh /(R5)0.2 S E (R%)o-2 fj o
ST :I/ s~ 1 s \\] N[
N : N-O , N , N , N-O
O\ O R6
N
Sf;Ki ] 5§ ( 77
6 N/N
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SN
o g U e
N\\N N\\N
N : N N
\<\N/<Re \<\N/’\/I\Rea \é(RG)M //\(Rs)o-z G(Re)oa
SN

JUNN )\ RGa
7N

N)\s N
N N
@(Rs)o-z vh @/\(Re)o_z .

R6 doc lap duoc chon tr: H, F, Cl, Br, -OCHj, -OCF3, =0, CN, CHs, CF; -(CHy)p-aryl,
~(CHa)y-Cs.6 xycloalkyl dugc thé bang 0-3 RS, va -(CHy),-heteroxyclyl duoc thé bang 0-3
RS

R62 doc lap duoc chon tir: H, CH, aryl dugc thé bang 0-3 R°, va heteroxyclyl duoc thé
bang 0-3 R%;

R?® doc 1ap ducc chon tir H, Cyg alkyl dugc thé bang 0-5 R®, -(CH,),-Cs-jocarboxyclyl
duoc thé bing 0-5 R®, va -(CHy)y-heteroxyclyl duoc thé bang 0-5 RS

R doc 14p duge chon tir Ci6 alkyl (tuy y duoc thé béng F va Cl), OH, OCHj3;, OCF;,
-(CH,),-C3.6 xycloalkyl, -(CH,)s-Cas heteroxyclyl, -(CHy)y-aryl, -(CHz)p-heteroaryl, F,
Cl, Br, CN, NO,, =0, CO.H;

n doc 1ap duge chon tir 0, 1, 2, va 3.

10. Hop chét theo diém 1 c6 cong thire (VI):

(VD
hodc chét dé)ng phén 1ap thé, chit hd bién, hodc mubi dugc dung clia chiing, trong d6:
" RI doc 1ap duoge chon tir: F, CL, Br , NO,, -(CH,),OR®, -(CH,),C(=O)R®, -(CH,),NR'R?,
-(CH,),C(=O)NR*R?, -(CH,).NR*C(=O)R®, C,4 alkyl dugc thé bing 0-3 R® v Css
xycloalkyl duoc thé bang 0-3 R%;
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R2 dbc lap dugc chon ti: Cys alkyl dugc thé bang 0-3 R C,.5 alkenyl, va Czg
xycloalkyl; véi didu lfién khi R2 14 Cy_s alkyl, thi nguyén tir cacbon trir nguyén tir duge
gén truc tiép vao nhéan pyridin c6 thé dugc thay thé bang O, N, va S;

R3 ddc 1ap duoc chon tir:

(1)  -CH,C(=0)OC, 4 alkyl dugc thé bang 0-5 R®,

(2)  -CH,NRR?,

(3)  -CH,C(=O)NRR’,

(4)  -CHoNR*C(=0)C4alkyl dugc thé bang 0-5 R®,

) -CH,NR*C(=0)( CH,),OC4alkyl duoc thé bang 0-5 R®,

(6) -CHxR’,

(7)  -CHp-OR’,

(8)  -CHoNR*C(=0)(CH,).R’, va

(9) —CH,C(=O)NR*(CH,),R’

RS dbc lap duge chon tir: -(CH,),-aryl, -(CHy),-Cs_ xycloalkyl va -(CHy),-di vong, mbi
nhém nay duge thé bang 0-3 RS;

R6 ddc 1ap duoc chon tir: H, F, Cl, Br, -OR®, =0, -(CH2),C(=0)R®, -(CH,),C(=0)OR”,
~(CH2):NR®R?, CN, -(CH),C(=0)NR’R? C;_4 alkyl dugc thé bang 0-3 R®, (CH2)s-Css
carboxyclyl duge thé bing 0-3 R®, va -(CHy),-heteroxyclyl duoc thé bang 0-3 RS,

R? doc 14p duoc chon tir H, Cy¢ alkyl dugc thé bang 0-5 R®, -(CH,),-Cs.jocarboxyclyl
duoc thé bang 0-5 RS, va -(CHy),-heteroxyclyl duoc thé bang 0-5 R®; hoac R* va R® cling
v6i nguyén tir nito ma chung déu duoc gin vao dé tao ra nhan di vong duoc thé bang 0-5
R

R® dbc 18p dugc chon tr H, Cy alkyl duoc thé béng 0-5 R®, C,. alkenyl duoc thé b'fing
0-5 R®, Ca. alkynyl duge thé bang 0-5 R, -(CHy),-Cs.ocarboxyclyl duoc thé bang 0-5 R,
va -(CHo)p-beteroxyclyl dugc thé bang 0-5 RS

R® doc 1ap dugce chon tir Cig alkyl dugc thé b'a"tng 0-5 Rg, Cypg alkenyl, C,¢ alkynyl,
-(CHy)y-Cs6 xycloalkyl, -(CH;),-Cag heteroxyclyl, -(CHy)y-aryl, -(CHz)q-heteroaryl, F,
Cl, Br, CN, NO,, =0, CO.H, -(CH;),OR;, S(O)R!, C(=O0)NR'R!, NR'C(=O)R,
S(0),NR'R, NR'S(0),R’, NR'C(=0)OR’, OC(=0)NR'R! va -(CH,),NRR’;

Rf doc 1ap duogc chon tir H, F, Cl, Br, CN, OH, C,_salkyl (téi wu dugc thé béng halogen va
OH), C;.6 xycloalkyl, va phenyl;

n doc 1ap duge chontir 0, 1,2, va 3; va
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p ddc 1ap dugc chon tir 0, 1, va 2.

11. Hop chét theo diém 1 duoc chon tir nhém bao gém:
3-(5-benzyl-1,3,4-oxadiazol-2-yl)-6-butyl-5-(2,6-dimetoxyphenyl)pyridin-2,4-diol,
3-(5-benzyl-1,3,4-oxadiazol-2-y1)-6-butyl-5-(2,6-dimetoxy-4-metylphenyl)pyridin-2,4-
diol, '

6-butyl-5-(2,6-dimetoxyphenyl)-3-[ 5-(pyridin-4-ylmetyl)-1,3,4-oxadiazol-2-yl]pyridin-
2,4-diol, '
6-butyl-5-(2,6-dimetoxyphenyl)-3-[5-(2-phenyletyl)-1,3,4-oxadiazol-2-yl]pyridin-2,4-
diol,
6-butyl-3-{5-[(2-clophenyl)metyl]-1,3,4-oxadiazol-2-yl}-5-(2,6-dimetoxyphenyl)pyridin-
2,4-diol,
6-butyl-5-(2,6-dimetoxypheny!)-3-{5-[(2-metoxyphenyl)metyl]-1,3,4-oxadiazol-2-
yl}pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-{5-[(3-metoxyphenyl)metyl]-1,3,4-oxadiazol-2-
yl}pyridin-2,4-diol,
6-butyl-3-{5-[(4-clophenyl)metyl]-1,3,4-0xadiazol-2-yl}-5-(2,6-dimetoxyphenyl)pyridin-
2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-{5-[(4-metoxyphenyl)metyl]-1,3,4-oxadiazol-2-
yl}pyridin-2,4-diol, |
6-butyl-3-[5-(3-clophenyl)-1,3,4-0xadiazol-2-yl]-5-(2,6-dimetoxyphenyl)pyridin-2,4-diol,
6-butyl-3-[5-(2-clophenyl)-1,3,4-0xadiazol-2-yl]-5-(2,6-dimetoxyphenyl)pyridin-2,4-diol,
6-bufy1—5-(2,6-dimet0xypheny1)-3 -[5-(pyrazin-2-yl)-1,3,4-oxadiazol-2-yl|pyridin-2,4-
diol,

6-butyl-5-(2,6-dimetoxyphenyl)-3-[5-(1-phenylxyclopropyl)-1,3 ,4-6xadiazol-2-
yl]pyridin-2,4-diol,
6-butyl-3-(5-xyclopropyl-1,3,4-oxadiazol-2-yl)-5-(2,6-dimetoxyphenyl)pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-[5-(2-phenylpropan-2-yl)-1,3,4-oxadiazol-2-
yl]pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-[5-(pyridin-3-yl)-1,3,4-0xadiazol-2-yl|pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-[5-(phenoxymetyl)-1,3 ,4-6xadiazol—2-yl]pyridin—2,4—
diol,
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3-(5-benzyl-1,3,4-oxadiazol-2-yl)-6-(but-3-en-1-yl)-5-(2,6-dimetoxyphenyl)pyridin-2,4-
diol,

6-butyl-5-(2,6-dimetoxyphenyl)-3-[ 5-(5-metyl-1H-pyrazol-3-yl)-1,3,4-oxadiazol-2-
yl]pyridin-2,4-diol,
3-[5-(1,2-benzoxazol-3-ylmetyl)-1,3,4-oxadiazol-2-yl]-6-butyl-5-{2,6-
dimetoxyphenyl)pyridin-2,4-diol, V
6-butyl-5-(2,6-dimetoxyphenyl)-3-[5-(pyrazin-2-ylmetyl)-1,3,4-oxadiazol-2-yl |pyridin-
2,4-diol,

6-butyl-5-(2,6-dimetoxyphenyl)-3-[ 5-(pyrimidin-5-ylmetyl)-1,3,4-oxadiazol-2-yi]pyridin-
2,4-diol,

6-butyl-3-{5-[(3-clophenyl)metyl]-1,3,4-oxadiazol-2-yl }-5-(2,6-dimetoxyphenyl)pyridin-
2.,4-diol,
6-butyl-3-{5-[diflo(phenyl)metyl]-1,3,4-oxadiazol-2-y!}-5-(2,6-dimetoxyphenyl)pyridin-
2,4-diol,

3-[5-(1,3-benzoxazol-2-ylmetyl)-1,3,4-oxadiazol-2-yl]-6-butyl-5-(2,6-
dimetoxyphenyl)pyridin-2,4-diol,
3-[5-(1,2-benzoxazol-3-ylmetyl)-1,3,4-0xadiazol-2-yl]-6-butyl-5-(2,6-dimetoxy-4-
metylphenyl)pyridin-2,4-diol,
3-[5-(1,2-benzoxazol-3-ylmetyl)-1,3,4-oxadiazol-2-yl]-6-(but-3-en-1-yl)-5-(2,6-
dimetoxyphenyl)pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-{5-[2-(5-phenyl-1,3-oxazol-2-yl)etyl]-1,3,4-0xadiazol-
2-yl}pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-{5-[2-(1-metyl-1H-imidazol-2-yl)etyl]-1,3,4-
oxadiazol-2-yl }pyridin-2,4-diol,
6-butyl-3-{5-[(6-clopyridin-3-yl)metyl]-1,3,4-oxadiazol-2-yl }-5-(2,6-
dimetoxyphenyl)pyridin-2,4-diol,
6-butyl-3-{5-[2-(4-clophenyl)propan-2-yl]-1,3,4-oxadiazol-2-yl }-5-(2,6-
dimetoxyphenyl)pyridin-2,4-diol,

6-butyl-5-(2,6-dimetoxyphenyl)-3- {5-[(4-flophenyl)metyl]-1,3,4-oxadiazol-2-yl } pyridin-
2,4-diol,

6-butyl-3-{5-[(3,4-diclophenyl)metyl]-1,3,4-oxadiazol-2-yl }-5-(2,6-
dimetoxyphenyl)pyridin-2,4-diol,
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6-butyl-5-(2,6-dimetoxyphenyl)-3-(5-{[4-flo-3-(triflometyl)phenyl jmetyl }-1,3,4-
oxadiazol-2-yl)pyridin-2,4-diol,
6-butyl-3-{5-[(2,4-diclophenyl)metyl]-1,3,4-oxadiazol-2-yl }-5-(2,6-
dimetoxyphenyl)pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-{5-[(3,5-dimetyl-1H-pyrazol-4-yl)metyl]-1,3,4-
oxadiazol-2-yl }pyridin-2,4-diol, '
4-({5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl}-1,3,4-oxadiazol-2-
yl}metyl)benzonitril, ’
6-butyl-3-{5-[(3,4-diflophenyl)metyl]-1,3,4-o0xadiazol-2-yl }-5-(2,6-
dimetoxyphenyl)pyridin-2,4-diol,

6-butyl-3-(5-{[2-(4-clophenyl)-1,3-thiazol-4-yl|metyl } -1,3,4-oxadiazol-2-y})-5-(2,6-
dimetoxyphenyl)pyridin-2,4-diol,

6-butyl-3-{5-[ 1-(4-clophenyl)etyl]-1,3,4-oxadiazol-2-yl }-5-(2,6-dimetoxyphenyl)pyridin-
2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-{5-[(4-metyl-1,2,5-cxadiazol-3-yl)metyl]-1,3,4-
oxadiazol-2-y!}pyridin-2,4-diol,

6-butyl-5-(2,6-dimetoxyphenyl)-3-[ 5-(4-flophenoxymetyl)-1,3,4-oxadiazol-2-yl Jpyridin-
2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-[5-(1H-indazol-3-ylmetyl)-1,3,4-oxadiazol-2-
yl]pyridin-2,4-diol,
4-({5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-oxadiazol-2-
yl}metyl)-1,2-dihydrophtalazin-1-on,
6-butyl-5-(2,6-dimetoxyphenyl)-3-{5-[metoxy{phenyl)metyl]-1,3,4-oxadiazol-2-
yl}pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-{5-[(2-phenyl-1,3-thiazol-4-yl)metyl]-1,3,4-0xadiazol-
2-yl}pyridin-2,4-diol,

3-{5-[2-(1,3-benzoxazol-2-yl)etyl]-1,3,4-oxadiazol-2-yl } -6-butyl-5-(2,6-
dimetoxyphenyl)pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-{5-[(4-flo-3-metoxyphenyl)metyl]-1,3,4-oxadiazol-2-
yl}pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-[5-(1,3-thiazol-5-ylmetyl)-1,3,4-oxadiazol-2-
yl]pyridin-2,4-diol,
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6-butyl-3-[5-(3,4-diclophenoxymetyl)-1,3,4-oxadiazol-2-yl]-5-(2,6-
dimetoxyphenyl)pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-{5-[(3-metyl-1,2-oxazol-5-yl)metyl]-1,3,4-oxadiazol-
2-yl}pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-(5-{2-[3-(pyrazin-2-yl)-1,2,4-oxadiazol-5-yl]etyl } -
1,3,4-oxadiazol-2-yl)pyridin-2,4-diol, '
6-butyl-3-[5-(4-clophenoxymetyl)-1,3,4-oxadiazol-2-yl]-5-(2,6-dimetoxyphenyl)pyridin-
2,4-diol,

6-butyl-3-{5-[2-(4-clophenyl)-2-metylpropyl]-1,3,4-oxadiazol-2-yl } -5-(2,6-
dimetoxyphenyl)pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-(5-{[3-(pyridin-2-yl)-1,2,4-cxadiazol-5-yl metyl } -
1,3,4-oxadiazol-2-yl)pyridin-2,4-diol,

6-butyl-3-(2,6-dimetoxyphenyl)-3-(5- {[4-(triflometoxy)phenylmetyl}-1,3,4-oxadiazol-2-
yl)pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-(5-{[3-flo-5-(triflometyl)phenyl metyl }-1,3,4-
oxadiazol-2-yl)pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-{5-[2-(1-metyl-1H-1,3-benzodiazol-2-yl)etyl]-1,3,4-
oxadiazol-2-yl}pyridin-2,4-diol,
6-butyl-3-{5-[(2-clopyridin-4-yl)metyl]-1,3,4-0xadiazol-2-yl}-5-(2,6-
dimetoxyphenyl)pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-(5-{2-[3-(4-metoxyphenyl)-1,2,4-oxadiazol-5-yl]Jetyl } -
1,3,4-oxadiazol-2-yl)pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-[5-(1,2,3,4-tetrahydroisoquinolin-1-yl)-1,3,4-
oxadiazol-2-yl]pyridin-2,4-diol,
6-butyl-3-{5-[2-(3,4-diclophenyl)propan-2-yl]-1,3,4-oxadiazol-2-yl }-5-(2,6-

* dimetoxyphenyl)pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-{5-[(2-metyl-2H-1,2,3,4-tetrazol-5-yl)metyl]-1,3,4-
oxadiazol-2-yl}pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-[5-(2-metyl-1-phenylpropan-2-yl)-1,3,4-oxadiazol-2-
yl]pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-{5-[4-(triflometyl)phenoxymetyl]-1,3,4-oxadiazol-2-
yl}pyridin-2,4-diol,
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6-butyl-5-(2,6-dimetoxyphenyl)-3-{5-[(5-phenyl-4H-1,2 4-triazol-3-yl)metyl]-1,3,4-
oxadiazol-2-yl}pyridin-2,4-diol,
6-butyl-3-[5-(xyclohexylmetyl)-1,3,4-oxadiazol-2-yl]-5-(2,6-dimetoxyphenyl)pyridin-
2,4-diol,
6-butyl-3-{5-[2-(4-clophenyl)etyl]-1,3,4-oxadiazol-2-yl}-5-(2,6-dimetoxyphenyl)pyridin-
2,4-diol,

6-butyl-5-(2,6-dimetoxyphenyl)-3-[5-(oxan-4-ylmetyl)-1,3,4-oxadiazol-2-yl Jpyridin-2,4-
diol,

6-butyl-3-{5-{(3-clo-4-flophenyl)metyl]-1,3,4-oxadiazol-2-yl } -5-(2,6-
dimetoxyphenyl)pyridin-2,4-diol,
6-butyl-3-{5-{(4-clo-3-flophenyl)metyl}-1,3,4-oxadiazol-2-yl }-5-(2,6-
dimetoxyphenypyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-{5-[2-(1,3-thiazol-2-yl)etyl]-1,3,4-oxadiazol-2-
yl}pyridin-2,4-diol,

6-butyl-5-(2,6-dimetoxyphenyl)-3-(5- {[3-(triflometyl)phenyl Jmetyl }-1,3,4-oxadiazol-2-
yl)pyridin-2,4-dicl,

6-butyl-3-{5-[2-(3,4-diflophenyl)etyl]-1,3,4-0xadiazol-2-yl } -5-(2,6-
dimetoxyphenyl)pyridin-2,4-diol,

6-butyl-5-(2,6-dimetoxyphenyl)-3-(5- {2-[4-(triflometyl)phenyl]etyl }-1,3,4-oxadiazol-2-
yl)pyridin-2,4-diol,

6-butyl-3-[5-(3,4-diflophenoxymetyl)-1,3,4-oxadiazol-2-yl]-5-(2,6-
dimetoxyphenyl)pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-{5-[2-(3-phenyl-1,2,4-oxadiazol-5-yl)etyl]-1,3,4-
oxadiazol-2-yl}pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-{5-[(1-phenyl-1H-pyrazol-4-yl)metyl]-1,3,4-
oxadiazol-2-yl}pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-{5-[(2-metyl-1,3-thiazol-4-yl)metyl]-1,3,4-oxadiazol-
2-yl}pyridin-2,4-diol,

6-butyl-5-(2,6-dimetoxyphenyl)-3-(5- {[4-(triflometyl)phenyl Jmetyl }-1,3,4-oxadiazol-2-
yl)pyridin-2,4-diol,

6-butyl-5-(2,6-dimetoxyphenyl)-3- {5-[2-(pyrimidin-2-yl)etyl]-1,3,4-oxadiazol-2-
yl}pyridin-2,4-diol,
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3-{5-[2-(1,3-benzothiazol-2-yl)etyl]-1,3,4-o0xadiazol-2-yl } -6-butyl-5-(2,6-
dimetoxyphenyl)pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-(5-{2-[3-(pyridin-2-yl)-1,2,4-oxadiazol-5-ylJetyl } -
1,3,4-oxadiazol-2-yl)pyridin-2,4-diol,

6-butyl-5-(2,6-dimetoxyphenyl)-3- {5-[(5-metyl-2-phenyl-1,3-thiazol-4-yl)metyl}-1,3,4-
oxadiazol-2-yl}pyridin-2,4-diol,
6-butyl-3-{5-[2-(3,4-diclophenyl)etyl]-1,3,4-oxadiazol-2-yl }-5-(2,6~
dimetoxyphenyl)pyridin-2,4-diol,
3-[5-(1,2-benzoxazol-3-ylmetyl)-1,3,4-oxadiazol-2-yl]-6-butyl-5-(2,6-
diclophenyl)pyridin-2,4-diol,
6-butyl-3-{5-[(4-clophenyl)metyl]-1,3,4-oxadiazol-2-v1}-5-(2,6-diclophenyl)pyridin-2,4-
diol,

6-butyl-5-(2,6-dimetoxyphenyl)-3-{5-[(dimetylamin)(4-flophenyl)metyl]-1,3,4-
oxadiazol-2-yl }pyridin-2,4-diol,
3-[5-(1,2-benzoxazol-3-ylmetyl)-1,3,4-0xadiazol-2-yl]-5-(2,6-dimetoxyphenyl)-6-
(etoxymetyl)pyridin-2,4-diol,

3-{5-[(4-clophenyl)metyl]-1,3 4-oxadiazol-2-yl}-5-(2,6-dimetoxyphenyl)-6-
(etoxymetyl)pyridin-2,4-diol,

6-butyl-5-(2,6-dimetoxyphenyl)-3- {5-[(5-metyl-2-phenyi-1,3-0xazol-4-yl)metyl]-1,3,4-
oxadiazol-2-yl}pyridin-2,4-diol,
3-[5-(1,2-benzoxazol-3-ylmetyl)-1,3,4-oxadiazol-2-yl]-6-xyclopropyl-5-(2,6-
dimetoxyphenyl)pyridin-2,4-diol,

3-{5-[(4-clophenyl)metyl]-1,3,4-0xadiazol-2-yl }-6-xyclopropyl-5-(2,6-
dimetoxyphenyl)pyridin-2,4-diol,
6-xyclopropyl-5-(2,6-dimetoxyphenyl)-3-{5-[(2-metyl-1,3-thiazol-4-yl)metyl]-1,3,4-
oxadiazol-2-yl}pyridin-2,4-diol,
6-xyclopropyl-5-(2,6-dimetoxyphenyl)-3-(5-{[3-(pyridin-2-yl)-1,2,4-oxadiazol-5-
yl]metyl}-1,3,4-oxadiazol-2-yl)pyridin-2,4-diol,

etyl 2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-oxadiazol-2-
yl}axetat, _
6-butyl-5-(2,6-dimetoxyphenyl)-3-{5-[(1,3-dimetyl-1H-pyrazol-5-yl)metyl]-1,3,4-
oxadiazol-2-yl }pyridin-2,4-diol,
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3-({5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-oxadiazol-2-
yl}metyl)-1-metylimidazolidin-2,4-dion,
6-butyl-5-(2,6-dimetoxyphenyl)-3-{5-[(3-flophenyl)metyl]-1,3,4-oxadiazol-2-yl } pyridin-
2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-[5-(piperidin-1-ylmetyl)-1,3,4-oxadiazol-2-yl Jpyridin-
2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-(5-{[3-(pyridin-3-yl)-1,2,4-oxadiazol-5-ylJmetyl } -
1,3,4-oxadiazol-2-yl)pyridin-2,4-diol,

6-butyl-5-(2,6-dimetoxyphenyl)-3- {5-[(1-metyl-1H-pyrazol-4-yl)metyl]-1,3,4-oxadiazol-
2-y1}pyridin-2,4-diol, '
6-butyl-3-{5-[(4-clo-2-flophenyl)metyl]-1,3,4-0xadiazol-2-yl }-5-(2,6-
dimetoxyphenyl)pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-(5-{[3-(pyridin-4-yl)-1,2,4-oxadiazol-5-ylJmetyl } -
1,3,4-oxadiazol-2-yl)pyridin-2,4-diol,
1-({5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-oxadiazol-2-
yl}metyl)pyrolidin-2-on,
5-(2,6-dimetoxyphenyl)-6-(etoxymetyl)-3-{5-[(2-metyl-1,3-thiazol-4-yl)metyl]-1,3,4-
oxadiazol-2-yl}pyridin-2,4-diol,
5-(2,6-dimetoxyphenyl)-6-(etoxymetyl)-3-(5-{[5-(pyridin-2-yl)-1,2,4-oxadiazol-3-
yllmetyl}-1,3,4-oxadiazol-2-yl)pyridin-2,4-diol,
3-{5-[(3-benzyl-1,2,4-0xadiazol-5-yl)metyl]-1,3,4-oxadiazol-2-yl } -6-butyl-5-(2,6-
dimetoxyphenyl)pyridin-2,4-diol,
6-butyl-3-{5-[(3-xyclopropyl-1,2,4-oxadiazol-5-yl)metyl]-1,3,4-oxadiazol-2-yl}-5-(2,6-
dimetoxyphenyl)pyridin-2,4-diol,
3-{5-[(6-clopyridin-3-yl)ymetyl]-1,3,4-oxadiazol-2-yl1}-5-(2,6-dimetoxyphenyl)-6-
(etoxymetyl)pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-{5-[(3-phenyl-1,2,4-0xadiazol-5-yl)metyl]-1,3,4-
oxadiazol-2-yl}pyridin-2,4-diol,
1-({5-[5-(2,6-dimetoxyphenyl)-6-(etoxymetyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl }metyl)pyrolidin-2-on,
3-({5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-oxadiazol-2-
yl}metyl)imidazolidin-2,4-dion, |
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1-({5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-oxadiazol-2-
yl}metyl)-1,2-dihydropyridin-2-on,
6-butyl-5-(2,6-dimetoxyphenyl)-3-[5-(1H-imidazol-1-ylmetyl)-1,3,4-oxadiazol-2-
yl]pyridin-2,4-diol,
3-({5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-oxadiazol-2-
yl}metyl)-1,3-oxazolidin-2-on,
4-({5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-oxadiazol-2-
yl}metyl)morpholin-3-on,

tert-butyl 2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl}axetat,
1-({5-[5-(2,6-dimetoxyphenyl)-6-(etoxymetyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl }metyl)-1,2-diaydropyridin-2-on,

tert-butyl N-({5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl}metyl)carbamat,

tert-butyl N-({5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl }metyl)-N-metylcarbamat,
3-{5-[(4-clo-3-flophenyl)metyl]-1,3,4-oxadiazol-2-yl }-5-(2,6-dimetoxyphenyl)-6-
(etoxymetyl)pyridin-2.4-diol,

3-{5-[(4-clo-2-flophenyl)metyl]-1,3,4-oxadiazol-2-y! } -5-(2,6-dimetoxyphenyl)-6-
(etoxymetyl)pyridin-2,4-diol,
5-(2,6-dimetoxyphenyl)-6-(etoxymetyl)-3-{5-[(5-flopyridin-2-yl)metyl]-1,3,4-0xadiazol-
2-yl}pyridin-2,4-diol,

5-(2,6-dimetoxyphenyl)-6-(etoxymetyl)-3-[ 5-(1H-imidazol-1-ylmetyl)-1,3,4-oxadiazol-2-
yl]pyridin-2,4-diol,
5-(2,6-dimetoxyphenyl)-6-(etoxymetyl)-3-{5-[(3-flo-4-metylphenyl)metyl]-1,3,4-
oxadiazol-2-yl }pyridin-2,4-diol,

3-{5-[(5-clopyridin-2-yl)metyl]-1,3,4-oxadiazol-2-yl }-5-(2,6-dimetoxyphenyl)-6-
(etoxymetyl)pyridin-2,4-diol,
5-(2,6-dimetoxyphenyl)-6-(etoxymetyl)-3-{5-[(3-phenyl-1H-pyrazol-1-yl)metyl]-1,3,4-
oxadiazol-2-yl } pyridin-2,4-diol,

5-(2,6-dimetoxyphenyl)-6-(etoxymetyl)-3-(5- {[3-(triflometyl)-1H-pyrazol-1-ylJmety! } -
1,3,4-oxadiazol-2-yl)pyridin-2,4-diol,

-271-



30037

5-(2,6-dimetoxyphenyl)-6-(etoxymetyl)-3-{5-[(1-metyl-1H-pyrazol-4-yl)metyl]-1,3,4-
oxadiazol-2-yl}pyridin-2,4-diol,
5-(2,6-dimetoxyphenyl)-6-(etoxymetyl)-3-{5-[(6-flopyridin-3-yl)metyl]-1,3,4-oxadiazol-
2-yl}pyridin-2,4-diol,
5-(2,6-dimetoxyphenyl)-6-(etoxymetyl)-3-[5-(1H-indazol-3-ylmetyl)-1,3,4-oxadiazol-2-
yl]pyridin-2,4-diol,
3-[5-(1H-1,2,3-benzotriazol-1-ylmetyl)-1,3,4-oxadiazol-2-yl]-5-(2,6-dimetoxyphenyl)-6-
(etoxymetyl)pyridin-2,4-diol,
5-(2,6-dimetoxyphenyl)-6-(etoxymetyl)-3-[5-(1H-indazol-1-ylmetyl)-1,3,4-oxadiazol-2-
yl]pyridin-2,4-diol,
5-(2,6-dimetoxyphenyl)-6-(etoxymetyl)-3-{5-[(4-flophenyl)metyl]-1,3,4-oxadiazol-2-
vl}pyridin-2,4-diol,
5-(2,6-dimetoxyphenyl)-6-(etoxymetyl)-3-[5-(1H-indol-1-ylmetyl)-1,3,4-oxadiazol-2-
yl]pyridin-2,4-diol,
6-butyl-5-(3-etylphenyl)-4-hydroxy-3-{5-[(2-metyl-1,3-thiazol-4-yl)metyl]-1,3,4-
oxadiazol-2-yl}-1,2-dihydropyridin-2-on,
3-[5-(1,2-benzoxazol-3-ylmetyl)-1,3,4-oxadiazol-2-yl]-6-butyl-5-phenylpyridin-2,4-diol,
6-butyl-3-{5-[(3,4-diflophenyl)metyl]-1,3,4-oxadiazol-2-yl}-5-(3-metoxyphenyl)pyridin-
2,4-diol,

6-butyl-3-{5-[(3,4-diflophenyl)metyl]-1,3 ,4-oxadiazol-2-yl }-5-(3-etylphenyl)pyridin-2,4-
diol,

6-butyl-3-{5-[(3,4-diflophenyl)metyl]-1,3,4-oxadiazol-2-yl }-5-[3-
(triflometoxy)phenyl]pyridin-2,4-diol,
5-[3-(benzyloxy)phenyl]-6-butyl-3-{5-[(3,4-diflophenyl)metyl]-1,3,4-oxadiazol-2-
yl}pyridin-2,4-diol,

6-butyl-3-{5-[(3,4-diflophenyl)metyl]-1,3,4-oxadiazol-2-yl}-5-[3-
(hydroxymetyl)phenyl|pyridin-2,4-diol,
6-butyl-5-(xyclohex-1-en-1-yl)-3-{5-[(3,4-diflophenyl)metyl]-1,3,4-oxadiazol-2-
yl}pyridin-2,4-diol,

6-butyl-3-{5-[(3,4-diflophenyl)metyl]-1,3,4-oxadiazol-2-yl }-5-[3-(propan-2-
yl)phenyl]pyridin-2,4-diol,
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6-butyl-3-{5-[(3,4-diflophenyl)metyl]-1,3,4-oxadiazol-2-yl }-5-[3-
(metoxymetyl)phenyl]pyridin-2,4-diol,
3-(2-butyl-5-{5-[(3,4-diflophenyl)metyl]-1,3,4-oxadiazol-2-yl }-4,6-dihydroxypyridin-3-
y1)-N-(propan-2-yl)benzamit,
6-butyl-4-hydroxy-3-{5-[(2-metyl-1,3-thiazol-4-yl)metyl]-1,3,4-oxadiazol-2-yl }-5-[3-

~ (propan-2-yl)phenyl]-1,2-dihydropyridin-2-on,
3-(2-butyl-4-hydroxy-5-{5-[(2-metyl-1,3-thiazol-4-yl)metyl]-1,3,4-oxadiazol-2-yl } -6-
0x0-1,6-dihydropyridin-3-yl)-N-(propan-2-yl)benzamit,
6-butyl-5-(3-xyclopropylphenyl)-4-hydroxy-3-{5-[(2-metyl-1,3-thiazol-4-yl)metyl]-1,3,4-
oxadiazol-2-yi}-1,2-dihydropyridin-2-on,
6-butyl-4-hydroxy-5-(3-metoxyphenyl)-3-{5-[(2-metyl-1,3-thiazol-4-yl)metyl]-1,3,4-
oxadiazol-2-yl}-1,2-dithydropyridin-2-on,
6-butyl-4-hydroxy-5-[3-(hydroxymetyl)phenyl]-3-{5-[(2-mety!-1,3-thiazol-4-yl)metyl]-
1,3,4-oxadiazol-2-yl}-1,2-dihydropyridin-2-on,
6-butyl-4-hydroxy-3-{5-[(2~-metyl-1,3-thiazol-4-yl)metyl]-1,3 ,4-oxadiazol-2-yl}-5-[3-
{(pyrolidin-1-yl)phenyl]-1,2-dihydropyridin-2-on,
6-butyl-5-(2,6-dimetoxyphenyl)-3-{5-[(metylamino)metyl]-1,3,4-oxadiazol-2-yl } pyridin-
2,4-diol,
N-({5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-oxadiazol-2-
yl} fnetyl)—N-metyl-Z -phenylaxetamit,
N-({5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-oxadiazol-2-
yl}metyl)-3-clo-N-metylbenzamit,
N-({5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl}-1,3,4-oxadiazol-2-
yl}metyl)-N-metylpyridin-2-carboxamit,
N-({5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-oxadiazol-2-
yl}metyl)-2-metoxyaxetamit,
N-({5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-oxadiazol-2-
yl}metyl)-N-metylpyridin-4-carboxamit,
N-({5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-oxadiazol-2-
yl}metyl)pyridin-3-carboxamit,
N-({5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-oxadiazol-2-
yl}metyl)-2-clo-N-metylbenzamit,
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N-({5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-oxadiazol-2-
yl}metyl)-3-clobenzamit,
N-({5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-oxadiazol-2-
yl}metyl)-4-clobenzamit,
N-({5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-oxadiazol-2-
yl}metyl)pyridin-4-carboxamit,
N-({5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-oxadiazol-2-
yl}metyl)-N-metylpyridin-3-carboxamit,
N-({5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-oxadiazol-2-
yl}metyl)-2-phenylaxetamit,
N-({5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-oxadiazol-2-
yl}metyl)-2,2-dimetylpropanamit,
N-({5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-oxadiazol-2-
yl}metyl)pyridin-2-carboxamit,
N-({5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-0xadiazol-2-
yl}metyl)-N,2, 2-trimetylpropanamit,
3-[5-(aminometyl)-1,3,4-oxadiazol-2-yl]-6-butyl-5-(2,6-dimetoxyphenyl)pyridin-2,4-diol,
N-({5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-oxadiazol-2-
yl}metyl)benzamit,

N-( {5-[6-butyl-5-(2,6-dimet0xypheny1)-2,4—dihydr0xypyridin-3 -yl]-1,3,4-oxadiazol-2-
yl}metyl)-N-metylbenzamit,
N-({5-[5-(2,6-dimetoxyphenyl)-6-(etoxymetyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl }metyl)benzamit, ‘
N-({5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-oxadiazol-2-
yl}metyl)-3-metylbutanamit, |

N-({5-[6-butyl-5 -(2,6-dimetoxypheny1)¥2,4-dihydroxypyridin-3 -yl]-1,3,4-oxadiazol-2-
yl}metyl)axetamit,
N-({5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-oxadiazol-2-
yl}metyl)-2,2,2-trifloaxetamit,
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-oxadiazol-2-yl } -
N,N-dietylaxetamit,
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2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-oxadiazol-2-yl }-
N-(pyridin-2-ylmetyl)axetamit,
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-oxadiazol-2-yl } -
N-metylaxetamit,
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-oxadiazol-2-
yl}axetamit, '
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-oxadiazol-2-yl } -
N-(propan-2-yl)axetamit,
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-oxadiazol-2-yl } -
N,N-dimetylaxetamit, _ ,

2- {5—[6~~buty1—5-(2,6-dimetoxypheny1)-2 ,4-dihydroxypyridin-3-yl]-1,3,4-oxadiazol-2-yl }-
N-(4-metoxypheunyl)axetamit,
4-(2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yi]-1,3,4-oxadiazol-2-
yl}axetyl)piperazin-2-on,
2-{5-[6-butyi-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-oxadiazol-2-yl } -
1-(4-metylpiperazin-1-yi)etan-1-on,
N-benzyl-2-{5-{6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl}axetamit,
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-oxadiazol-2-yl } -
N-etylaxetamit, ’ |
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-oxadiazol-2-yl } -
N-xyclopropylaxetamit,
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-oxadiazol-2-yl } -
N-propylaxetamit,

2- {5-[6-buty1—5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin;3 -yl]-1,3,4-oxadiazol-2-yl }-
N-(2-floetyl)axetamit, |

2-{5-[6-butyl-5 -(2,6-dimetoxypheny1)-2,4-dihydroxypyridin—3 -yi]-1,3,4-oxadiazol-2-yl}-
N-(2,2-difloetyl)axetamit,
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-o0xadiazol-2-yl } -
N-(2,2,2-trifloetyl)axetamit,
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-oxadiazol-2-yl } -
N-(2-metoxyetyl)axetamit,
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2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-oxadiazol-2-yl } -
1-(pyrolidin-1-yl)etan-1-on,
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-oxadiazol-2-yl } -
1-(piperidin-1-yl)etan-1-on,
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-oxadiazol-2-yl } -
1-(morpholin-4-yl)etan-1-on,
N-butyl-2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl} axetamit,
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-oxadiazol-2-yl } -
N-pentylaxetamit,
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-oxadiazol-2-yl } -
1-(3-floazetidin-1-yl)etan-1-on,
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-oxadiazol-2-yl } -
1-(3,3-difloazetidin-1-yl)etan-1-on,
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-0xadiazol-2-yl } -
N-(1,3-thiazol-2-yl)axetamit,
3-(3-benzyl-1,2,4-o0xadiazol-5-yl)-6-butyl-5-(2,6-dimetoxyphenyl)pyridin-2,4-diol,
6-butyl-3-{3-[(4-clophenyl)metyl]-1,2,4-0xadiazol-5-yl }-5-(2,6-dimetoxyphenyl)pyridin-
2,4-diol,

3-(5-benzyl-4H-1,2,4-triazol-3-yl)-6-butyl-5 -(2,6-dirﬁetoxyphenyl)pyridin—2,4-di01,
6-butyl-3-(5-{[5-(4-clophenyl)-1,3,4-oxadiazol-2-ylJmetyl }-1,3,4-oxadiazol-2-yl)-5-(2,6-
dimetoxyphenyl)pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-(5-{[5-(pyridin-4-yl)-1,3,4-oxadiazol-2-yl Jmetyl } -
1,3,4-oxadiazol-2-yl)pyridin-2,4-diol,

6-butyl-5-(2,6-dimetoxyphenyl)-3-(5- {[5-(pyridin-2-yl)-1,3,4-oxadiazol-2-ylJmetyl } -
1,3,4-oxadiazol-2-yl)pyridin-2,4-diol, |
6-butyl-3-(5-{[5-(2-clophenyl)-1,3,4-oxadiazol-2-ylJmetyl }-1,3,4-oxadiazol-2-yl)-5-(2,6-
dimetoxyphenyl)pyridin-2,4-dioli,
3-{5-[(5-benzyl-1,3,4-0xadiazol-2-yl)metyl]-1,3,4-oxadiazol-2-yl } -6-butyl-5-(2,6-
dimetoxyphenyl)pyridin-2,4-diol,
6-butyl-3-(5-{[5-(3-clophenyl)-1,3,4-oxadiazol-2-ylJmetyl }-1,3,4-oxadiazol-2-yl)-5-(2,6-
dimetoxyphenyl)pyridin-2,4-diol,
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6-butyl-5-(2,6-dimetoxyphenyl)-3-(5-{[5-(pyridin-3-yl)-1,3 ,4-oxadiazol-2-yl jmetyl } -
1,3,4-oxadiazol-2-yl)pyridin-2,4-diol,
1-({5-[6-(etoxymetyl)-5-(4-flo-2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl }metyl)-1,2-dihydropyridin-2-on,
3-[5-(1,2-benzoxazol-3-ylmetyl)-1,3,4-oxadiazol-2-yl]-6-(etoxymetyl)-5-(4-flo-2,6-
dimetoxyphenyl)pyridin-2,4-diol, '
3-{5-[(4-clophenyl)metyl]-1,3,4-oxadiazol-2-yl}-6-(etoxymetyl)-5-(4-flo-2,6-
dimetoxyphenyl)pyridin-2,4-diol, '
1-({5-[6-(etoxymetyl)-5-(4-flo-2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl }metyl)pyrolidin-2-on,
3-{5-[(6-clopyridin-3-yl)metyl]-1,3,4-oxadiazol-2-yl } -6-(etoxymetyl)-5-(4-flo-2,6-
dimetoxyphenyl)pyridin-2,4-diol,
3-{5-[(4-clophenyl)metyl]-1,3,4-oxadiazol-2-yl}-5-(3,5-dimetoxypyridin-4-yl)-6-
(etoxymetyl)pyridin-2,4-diol,
o0-butyl-3-{5-[(4-clophenyl)metyl]-1,3,4-oxadiazol-2-yl}-5-(3-flo-2,6-
dimetoxyphenyl)pyridin-2,4-diol,
3-[5-(1,2-benzoxazol-3-ylmetyl)-1,3,4-oxadiazol-2-yl]-6-butyl-5-(3-flo-2,6-
dimetoxyphenyl)pyridin-2,4-diol,

3-{5-[(4-clophenyl)metyl]-1,3,4-oxadiazol-2-yl }-6-(etoxymetyl)-5-(2-hydroxy-6-
metoxyphenyl)pyridin-2,4-diol, 7
3-[5-(1,2-benzoxazol-3-ylmetyl)-1,3,4-oxadiazol-2-yl1]-6-butyl-5-(2,6-
dimetylphenyl)pyridin-2,4-diol,
3-[5-(1,2-benzoxazol-3-ylmetyl)-1,3,4-oxadiazol-2-yl]-6-butyl-5-(2,4,6-
trimetylphenyl)pyridin-2,4-diol,
3-[5-(1,2-benzoxazol-3-ylmetyl)-1,3,4-oxadiazol-2-yl]-6-butyl-5-(2,6-
dietylphenyl)pyridin-2,4-diol,
6-butyl-5-(2,6-dimetoxyphenyl)-3-(5-{[1,2]Joxazolo[4,5-b]pyridin-3-ylmetyl }-1,3,4-
oxadiazol-2-yl)pyridin-2,4-diol,
5-(2,6-dimetoxyphenyl)-6-(etoxymetyl)-3-(5-{[1,2]oxazolo[4,5-b]pyridin-3-ylmetyl } -
1,3,4-oxadiazol-2-yl)pyridin-2,4-diol,
3-{5-[(4-clophenyl)metyl]-1,3,4-oxadiazol-2-yl}-5-(2,6-dihydroxyphenyl)-6-
(etoxymetyl)pyridin-2,4-diol,
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3-{5-[(5-clopyridin-2-yl)metyl]-1,3,4-0xadiazol-2-yl }-5-(2,6-dimetoxyphenyl)-6-
[(etylamino)metyl]pyridin-2,4-diol,
3-{5-[(1,2-benzoxazol-3-yl)metyl]-1,3,4-thiadiazol-2-yl }-5-(2,6-dimetoxyphenyl)-6-
(etoxymetyl)pyridin-2,4-diol,
3-{5-[(5-clopyridin-2-yl)metyl]-1,3,4-thiadiazol-2-y1}-5-(2,6-dimetoxyphenyl)-6-
(etoxymetyl)pyridin-2,4-diol, '
3-{5-[(5-clopyridin-2-yl)metyl]-1,3,4-thiadiazol-2-yl }-6-xyclopentyl-5-(2,6-
dimetoxyphenyl)pyridin-2,4-diol,
3-{5-[(4-clophenyl)metyl]-1,3,4-thiadiazol-2-yl}-5-(2,6-dimetoxyphenyl)-6-
(etoxymetyl)pyridin-2,4-diol,
N-({5-[5-(2,6-dimetoxyphenyl)-6-(etoxymetyl)-2,4-dihydrox ypyridin-3-y1]-1,3,4-
thiadiazol-2-yl}metyl)pyridin-2-carboxamit,
6-butyl-3-{5-[(5-clo-3-flopyridin-2-yl)metyl]-1,3,4-oxadiazol-2-yl }-5-(2,6-
dimetoxyphenyl)pyridin-2,4-diol,
3-{5-[(5-clo-3-flopyridin-2-yl)metyl]-1,3,4-0xadiazol-2-yl }-5-(2,6-dimetoxyphenyl)-6-
(etoxymetyl)pyridin-2,4-diol,

3-{5-[(5-clopyridin-2-yl)metyl]-1,3,4-oxadiazol-2-yl }-6-xyclopentyl-5-(2,6-
dimetoxyphenyl)pyridin-2,4-diocl,

3-{5-[(4-clophenyl)metyl]-1,3,4-oxadiazol-2-yl }-6-xyclopentyl-5-(2,6-
dimetoxyphenyl)pyridin-2,4-diol,

3-{5-[(5-clopyridin-2-yl)metyl]-1,3,4-0xadiazol-2-yl } -5-(2,6-dimetoxyphenyl)-6-[ (2-
metoxyetoxy)mety!]pyridin-2,4-diol,
3-{5-[(1,2-benzoxazol-3-yl)metyl]-1,3,4-oxadiazol-2-yl }-5-(2,6-dimetoxyphenyl)-6-[ (2-
metoxyetoxy)metyl Jpyridin-2,4-diol,
5-(2,6-dimetoxyphenyl)-6-(etoxymetyl)-3-{5-[(phenylamino)metyl]-1,3,4-oxadiazol-2-
yl}pyridin-2,4-diol,

3-{5-[(4-clophenyl)metyl]-1,3,4-oxadiazol-2-yl }-5-(2,6-dimetoxyphenyl)-6-[ (2-
metoxyetoxy)metyl Jpyridin-2,4-diol,
N-({5-[6-butyl-5-(2,5-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-oxadiazol-2-
yl}metyl)benzamit,

N-[(5-{6-butyl-2,4-dihydroxy-5-[2-metoxy-5-(propan-2-yl)phenyl |pyridin-3-yl }-1,3,4-

oxadiazol-2-yl)metyl [benzamit,
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3-{5-[(1,2-benzoxazol-3-yl)metyl]-1,3,4-oxadiazol-2-yl } -6-(etoxymetyl)-5-(2-
metoxyphenyl)pyridin-2,4-diol,

3-{5-[(4-clophenyl)metyl]-1,3,4-oxadiazol-2-yl }-6-(etoxymetyl)-5-(2-
metoxyphenyl)pyridin-2,4-diol,
N-({5-[6-butyl-5-(2,3-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-oxadiazol-2-
yl}metyl)benzamit,

N-({5-[6-(etoxymetyl)-2,4-dihydroxy-5-(2 -metoxyph enyl)pyridin-3-yl]-1,3,4-oxadiazol-
2-yl}metyl)benzamit,
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-oxadiazol-2-yl } -
N-(pyridin-3-yl)axetamit,
2-{5-[5-(2,6-dimetoxyphenyl)-6-(etoxymetyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl}-N-(1,3-thiazol-2-yl)axetamit,
N-[(1,3-benzothiazol-2-yl)metyl]-2-{5-[6-butyl-5-(2,6-dimetoxyphenyi)-2,4-
dihydroxypyridin-3-yl]-1,3.4-oxadiazol-2-yl } axetamit,
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-ylj-1,3,4-oxadiazol-2-yl } -
N-[(pyridin-3-yl)metyl Jaxetamit, o
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-oxadiazol-2-yl } -
N-[{1,3-0xazol-2-yl)metyl |axetamit,
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-oxadiazol-2-yl } -
N-[2-(4-sulfamoylphenyl)etyl]axetamit,
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-oxadiazel-2-yl } -
N-[2-(2-clophenyl)etyl]axetamit,
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-oxadiazol-2-yl } -
N-[(3-clophenyl)metyl Jaxetamit,
N-benzyl-2-{5-[6-butyl-5-(2,6-dimetoxypheny!)-2,4-dihydroxypyridin-3-yl]-1,3,4-
oxadiazol-2-yl }-N-metylaxetamit,
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl}-1,3,4-oxadiazol-2-yl } -
N-metyl-N-(2-phenyletyl)axetamit,
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-y1]-1,3,4-oxadiazol-2-yl } -
N-(prop-2-yn-1-yl)axetamit,
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl}-1,3,4-oxadiazol-2-yl } -
N-(3-metyl-1H-pyrazol-5-yl)axetamit,
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2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-oxadiazol-2-yl }-
N-[(2-metylphenyl)metyl ]axetamit,
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-oxadiazol-2-yl } -
N-[(2-clophenyl)metyl Jaxetamit,
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-0xadiazol-2-yl } -
N-[(4-clophenyl)metyl|axetamit,
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-oxadiazol-2-yl } -
N-[2-(4-clophenyl)etyl |Jaxetamit,
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-oxadiazol-2-yl }-
N-[(pyridin-4-y!})metyl Jaxetamit,
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-oxadiazol-2-yl } -
N-[(4-metoxyphenyl)metyl Jaxetamit,
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-oxadiazol-2-yl } -
N-{[4-(dimetylamin)phenylmetyl }axetamit,
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-oxadiazol-2-yl }-
N-[(5-metyl-1,3,4-0xadiazol-2-yl)metyi]axetamit,
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-oxadiazol-2-yl } -
N-{[3-(propan-2-yl)-1,2-oxazol-5-ylJmetyl } axetamit,
2-{5-[6-butyl-5-(2,6-dimetoxyphenyl)-2,4-dihydroxypyridin-3-yl]-1,3,4-oxadiazol-2-yl } -
N-[(4-sulfamoylphenyl)metyl]axetamit,
3-{5-[(5-clepyridin-2-yl)metyl]-1,3,4-oxadiazol-2-yl}-6-(etoxymetyl)-5-(2-hydroxy-6-
metoxyphenyl)pyridin-2,4-diol,

3-{5-[(5-clopyridin-2-yl)metyl]-1,3,4-oxadiazol-2-yl } -6-(etoxymetyl)-5-(2-hydroxy-6-
metoxyphenyl)pyridin-2,4-diol, va

3-{5-[(5-clopyridin-2-yl)metyl]-1,3,4-oxadiazol-2-yl }-5-(2,6-dihydroxyphenyl)-6-
(etoxymetyl)pyridin-2,4-diol.

12.  Hop chét theo diém 1 c6 cong thirc cAu tric:
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NF |
AN
OH
Cl Cl
hoac mu6i dugc dung cia né.
13.  Hop chat theo diém 1 c6 cong thirc cau truc:

hoac mudi dugc dung cia no.

14.  Hop chét theo diém 1 c6 cong thirc cAu tric:

hoac muoi dugc dung ctia no.

15.  Hop chit theo diém 1 ¢6 cong thirc cAu triic:
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prm—

\ /
\N

OH (0]
~° N OH
A ~

hoac mudi duge dung cua né.

Cl

16.  Hop chit theo diém 1 ¢6 cong thirc chu tric:

pm—

7 “r

/<’ \__/
AN ;
~

C')H (o]
Y
\ OH

=

hoac mudi dugc dung cta né.

17.  Hop chét theo didm 1 c6 cong thirc cAu tric:

CH (o] \
N)\ligr/
WAE%

hodc muoi duge dung cuia né.

18.  Hop chét theo diém 1 ¢6 cong thirc ciu tric:
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hodc muoi dugc dung cua nd.

19.  Hop chit theo diém I c¢6 cong thirc cAu triic:

hodac mudi duge dung cua no.

20.  Hop chét theo diém 1 c6 cong thirc cdu truc:

hodc muoi duge dung cuia nd.

21.  Hop chét theo diém 1 c¢6 cong thirc cAu tric:
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OH O™
P ~ N
N= | N
N-"oH

hodc mudi dugce dung cia nd.

22.  Duoc phim chira chit mang dugc dung va hop chét theo diém bét k¥ trong sb cac

diém 1-21, ho#ic chit déng phan 14ap thé, chét h3 bién, hodic mudi duge dung cia né.
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