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(57) Sang ch€ dé cap dén hop chét c6 cong thifc:

trong d6 R'-R® a, b, va Z 1a nhu dugc néu trong bin mo ta, hodc musi duoc

dung clia né. Cic hop chét nay c6 hoat tinh tc ché neprilysin. Theo mot khia

canh khéc, sdng ch&€ d€ cap dén dugc phdm chita hgp chét niy va quy trinh va

cac chdt trung gian dé diéu ché hop chat nay.
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Linh vic ky thuit dwoe d@ cap

Sang ché dé cap dén hop chdt méi ¢6 hoat tinh e ché neprilysin. Sang
ché ciing d& xuét dugc phdm chira hop chét nay, quy trinh va céc chit trung gian
dé didu ché hop chét ndy. Ngoai ra, sang ché ciing d& cap dén hop chét nay dugc
ding @ diéu tri cdc bénh nhu bénh cao huyét 4p, bénh suy tim, bénh cao huyét

ap dong mach phéi, va bénh than.
Tinh trang k§ thuit ciia sang ché

Neprilysin (endopeptidaza trung tinh, EC 3.4.24.11) (NEP), la mot
Zn* metallopeptidaza gén két véi mang ndi md dugc tim thiy & nhidu co quan
va md, bao gém ndo, than, phéi, duong da day rudt, tim, va hé mach ngoai vi.
NEP lam giam va b4t hoat mdt s§ peptit ndi sinh, nhu enkephalin, bradykinin
trong hé tudn hoan, peptit angiotensin, va peptit kich thich bai tiét trong nudc
tidu, peptit kich thich bai tiét natri trong nuéc tidu c6 mdt vai tic dung bao gbm,
vi du, gidn mach m4u va ting bai niéu natri/ting bai niéu, cling nhu 13 e ché phi
dai tim va xo héa tAm thit. Do d6, NEP déng mét vai trd quan trong trong cin

béng ndi mé huyét ap va sirc khde bénh tim mach.

Cac chét (tc ché NEP, nhu thiorphan, candoxatril, va candoxatrilat, da
dwoc nghién ctru 1am céc chét didu tri tiém niang. Hop chit ma @c ché ca NEP va
enzym chuyén hoéa angiotensin-I (angiotensin-I converting enzyme-ACE) ciing
da duge bibt dén, va bao gdbm omapatrilat, gempatrilat, va sampatrilat. Dugc md
ta nhu 13 cac chit trc ché vasopeptidaza, nhém hop chét e ché ca NEP va enzym
chuyén héa angiotensin-I dugc bdc 19 trong tai liéu Robl et al. (1999) Exp. Opin.
Ther. Patents 9(12): 1665-1677.

Ksander va cac ddng tac gia (1995) J. Med. Chem. 38:1689-1700 md ta

chét (rc ché NEP dipeptit cia axit dicarboxylic c6 cong thirc:



Hop chét R ICs, (nM)
21g -C(0)-CH,-COOH 92

21a (R,S) -C(0)-(CH,),-COOH |5

21b (S,R) -C(0)-(CHp),-COOH | 190

21¢c (R,R) -C(0)-(CH,),-COOH | 700

21d (S,9) -C(0)-(CH,),-COOH |27

21e -C(0)-(CH,);-COOH | 90

21f -C(0)-(CH,)-COOH | 324

Hop chét c6 cong thirc 21a, ma c6 phﬁn ttr thé axit sucxinic, 13 hop chét c6
hoat tinh manh nhét, véi ICs, bing 5nM. Céc tic gia dd quan sat thdy ring "axit
sucxinic xuét hién & vi tri P,' 12 t8i vu vi sy kéo dai chudi axit carboxylic béng
mdt (21e) va hai (21f) don vi metylen 1am giam hoat tinh tir 18 dén 65 1an." Céc
tac gia con lwu ¥ ring "viéc 1am giam chiéu dai chudi bing mét metylen (21g)
cling cho thdy hoat tinh bi giam 18 14n." (trang 1692, cot thir hai).

Ban chit ky thuit ciia sing ché

Sang ché dé cap dén hop chit m&i ma da duoc phat hién 14 c6 hoat tinh trc

ché enzym neprilysin (NEP). Do d6, hop chét theo sang ché dugc cho 13 hiru

dung va thich hop l1am c4c chét diéu tri & didu tri cic bénh nhu bénh cao huyét
ap va bénh suy tim.

Mot khia canh ctia sang ché d& cép dén hop chét c6 cong thirc I:



M

trong do:

R' dugc chon tir H, -Cpgalkyl, -Cjsalkylen-Cqgaryl, -C,salkylen-
Cioheteroaryl, -Cjxycloalkyl, -[(CH,),0];.sCHs, -Cigalkylen-OC(O)R,
-C1_6alkylen-NR“R12, -C1_6alkylen-C(O)R13, -Cy.salkylenmorpholinyl,
-Ci¢alkylen-SO,-C, galkyl,

O\H/O ’\% O b
°c : ,Va O,

R dugc chon tir -Cjealkyl, -O-Cpalkyl, -Cs;xycloalkyl, -O-
C;_7xycloalkyl, phenyl, -O-phenyl, -NR"R", -CH(R")-NH,,
-CH(R")-NHC(0)0O-C,¢alkyl, va -CH(NH,)CH,COOCH;; va R va R'? doc
18p dugc chon tir H, -Cjealkyl, va benzyl; hodc R!! va R?? cung véi nhau tao
thanh -(CH,)s.6-, -C(0)-(CH,)3-, hodic -(CH,),0(CH,),-; R dugc chon tir -O-
Crealkyl, -O-benzyl, va -NR'R'; va R 1a -Cjgalkyl hoic -Cgalkylen-
Ce.10aryl; RY 14 H, -CHs, -CH(CHj3),, phenyl, hodc benzyl;

R? 14 -OR?! hodc -CH,0R?; va R® 14 H hoic -CHs; trong d6 R?! 1a H,
-C(0)-Cygalkyl, -C(O)-CH(R??)-NH,, -C(0)-CH(R?**)-NHC(0)0-C;galkyl, hogc
-P(0)(OR?),; R** 1a H, -CHj, -CH(CH;),, phenyl, hoic benzyl; R* 1a H,
-C;¢alkyl, hodc phenyl; hodc

R? ciing véi R! tao thanh ~OCR"R'- hogc -CH,0-CR" RS-, va R? dugc
chon tir H va -CHs, trong d6 R" va R'S doc lap duge chon tir H, -C,¢alkyl, va
-O-Cs5sxycloalkyl, hodc RP vaR® cung v6i nhau tao thanh =O; hoac



20658

R? ciing v6i R? tao thanh -CH,-O-CH,- hogic -CH,-CH,-; hodic
R?vaR? déu la -CH;;
Z. dugce chon tir -CH- va -N-;

R* duge chon tr H, -Cpgalkyl, -Cjsalkylen-O-C;alkyl,
-Ciaalkylen-Cg joaryl,  -Cjjalkylen-O-Cg.jparyl, -Cjsalkylen-C;gheteroaryl,
-Cssxycloalkyl, -[(CH,),0];3CH;, -Ciealkylen-OC(O)R¥, -Cjgalkylen-
NR*R*, -C1-6alkylen-C(O)R43, -Co.salkylenmorpholinyl, -C;_alkylen-SO,-
Ci.ealkyl,

| R*
_‘w:< ‘: o )
(@) (o] ‘
e /:< ] ﬁ
@) 0]

, , ,va ;

R* dugc chon tir -Cygalkyl, -O-Cygalkyl, -C;xycloalkyl, -O-Csxycloalkyl,
phenyl, -O-phenyl, -NR“R*2, -CH(R*)-NH,, -CH(R*)-NHC(0)O-C, galkyl, va
-CH(NH,)CH,COOCH3; va R*! va R* doc 14p dwoc chon tir H, -Cyealkyl, va
benzyl; hodc R* va R*? cung véi nhau tao thanh -(CHj);.4-, -C(O)-(CH,);-, hodc
-(CH,),0(CH,),-; R*® duoc chon tir -O-C_salkyl, -O-benzyl, va -NR*'R*; va R*
1a -Cy.¢alkyl hogic -Cy.galkylen-Cg.jparyl; R* 1a H, -CHj, -CH(CH3),, phenyl,

hodc benzyl,;
a1a 0 hodic 1; R’ duoc chon tir halo, —-CHj, —CF3, va -CN;

b 12 0 hozic mdt s6 nguyén nim trong khoang tir 1 d&n 3; mbi R® doc 1ap

duogc chon tir halo, -OH, -CHj;, —OCHj;, -CN, va -CFj;

trong 6 mdi nhém alkyl trong R' va R* tily v dwogc thé bing 1 dén 8

nguyén tt flo; va

trong d6 nhém lién két metylen trén biphenyl tiy ¥ dwoc thé bing mot
hodc hai nhém -C_salkyl hodc xyclopropyl;

hodc muodi duge dung ctia né.
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Mot khia canh khac ciia sang ché @& cap dén dugc phim chira chit mang
dugc dung va hop chét theo sang ché. Dwoc phdm nay c6 thé tlly y chtra cac chit
didu tri khac. Do do, cling theo m¢t khia canh khéc cuia sang ché, duoc phém
chira hop chét theo sang ché 1am chét didu tri thir nh4t, mot hogic nhidu chit didu
tri thir hai, va chét mang duoc dung. Mét khia canh khéc ciia sang ché dé cap
dén hén hop cac hoat chit, gdm c6 hop chét theo sang ché va chit didu tri tht
hai. Hop chét theo sang ché c6 thé duogc bao ché cling véi (cac) chit khac hodic
riéng r& so véi (cac) chat khac. Néu duogc bao ché riéng 8, chét mang dugc dung
c¢6 thé dugc bao gém vai (cac) chét khac. Do d6, mdt khia canh khic nita cia
sang ché d& cap dén hdn hop durge phim, hdn hop nay chira: dugc phdm thir nhat
chira hop chat theo sang ché va chit mang dwoc dung tht nhét; va duge phim
thtr hai chtra chit didu tri thir hai va chét mang dugc dung thi hai. Theo mét khia
canh khac, sang ché d& xut kit chtra dwoc phdm nay, vi du trong d6 dugc phdm

thir nhét va dwoc phdm thir hai 13 c4c dwoc phim riéng ré.

Hop chét theo sang ché c6 hoat tinh trc ché enzym NEP, va do d6 duge
cho 13 hitu dung 1am céc chét didu tri dé didu tri cac bénh nhan bi bénh hoic rbi
loan ma dugc didu tri b.%lng cach e ché enzym NEP hodc béng cach lam ting
lwong co chét peptit ciia né. Do d6, mdt khia canh cia sang ché @& cap dén hop
chét theo sang ché duoc ding dé didu tri bénh hoic rdi loan ma duge didu tri
béng cach trc ché enzym NEP. Mot khia canh khéc ciia sang ché d& cap dén hop
chét theo sang ché dugc dung dé didu tri bénh cao huyét ap, bénh suy tim, hoac
bénh than. Mot khia canh khac ciia sang ché ciing d& cap dén phuwong phép e
ché enzym NEP ¢ dong vat c6 vii bao gdm cho dong vat c6 vu nay st dung mat

lwgng hop chit theo sang ché dé rc ché enzym NEP.

Vi hop chét theo sang ché c6 hoat tinh rc ché NEP, nén ching cling hitu
dung 1am cong cy nghién ctru. Do d6, mot khia canh ciia sang ché dé cap dén
hop chét theo sang ché dugce ding 1am c6ng cu nghién ciru, trong d6 hop chét
theo sang ché dugc ding dé tién hanh thir nghiém sinh hoc. Hop chét theo séng

ché ciing 6 thé dugc sir dung dé danh gid cac hop chét héa hoc méi. Do d6, mot
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khia canh khéc clia sang ché dé cap dén phwong phap danh gia hop chét thir
nghiém trong thir nghiém sinh hoc, bao gém: (a) tién hanh thir nghiém sinh hoc
v6i hop chét thir nghiém dé thu dwogc gid tri thir nghiém thir nhit; (b) tién hanh
thir nghiém sinh hoc véi hop chét theo sang ché dé thu dwogc gia tri thir nghiém
thir hai; trong d6 bude (a) duge tién hanh hodc trudc, sau hodc dong thoi véi
bude (b); va (c) so sanh gi4 tri thir nghiém thtr nhét thu duoc tir bude (a) véi gia
tri thir nghiém thi hai thu dugc tir bude (b). Céc thir nghiém sinh hoc duge 1dy
1am vi du bao gbém thir nghiém trc ché enzym NEP. Mot khia canh khéc ciia sing
ché ciing dé cap dén phwong phap nghién ciru hé hoic miu sinh hoc chira enzym
NEP, trong d6 phwong phép niy bao gdm: (a) cho hé hozic mau sinh hoc tiép xic
v6i hop chét theo sang ché; va (b) x4c dinh cac tc dung ctia hop chit nay dén hé

hodc mau sinh hoc.

Mot khia canh khac ciia sing ché ciing dé c4p dén quy trinh hitu dung dé
didu ché hop chit theo sang ché; sang ché con dé cap dén cac chit trung gian
hitu dung d& didu ché hop chét theo sang ché. Do d6, mot khia canh khic cta
sang ché dé cap dén quy trinh didu ché hop chét c6 cong thirc I, bao gbm budc

lién hop hop chét ¢6 cong thirc 1 v6i hop chit c6 cong thire 2:

dé tao ra hop chét c6 cong thic I; trong d6 P 1a H hoic nhém bao vé amino dwge
chon tur t-butoxycacbonyl, trityl, benzyloxycacbonyl, 9-
fluorenylmetoxycacbonyl, formyl, trimetylsilyl, va ¢-butyldimetylsilyl; va trong
d6 quy trinh nay con bao gdm khir bio vé hop chit c6 cong thirc 1, néu P 1a
nhém bao v€ amino; va trong do6 R!-RS, a, b, va Z 13 nhu dugc md ta ddi voi hop
chit c6 cong thirc I. Mot khia canh khéc ctia sang ché @& cap dén quy trinh didu

ché mudi dwoc dung ctia hop chét c6 cong thic I, bao gdm cho hop chét c6 cong
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thire I & dang axit hodc bazo tu do tiép xuc v6i bazo hodc axit duge dung. Theo
céc khia canh khéc, séang ché ciing dé xudt san phdm duoc san xuét bing quy
trinh bét ky trong s6 cac quy trinh duge mé ta & day, ciing nhur 14 cac chét trung
gian méi dugc st dung trong céc quy trinh ndy. Theo mdt khia canh cua sing
ché, cac chit trung gian méi c6 cong thirc 1 hodc mudi ctia né, nhu duge md ta &
day.

Mot khia canh khéc nita ctia sang ché dé cap dén hop chit c6 cong thirc
hozc mudi duoc dung clia né duoc ding dé san xuét thudc, cu thé 13 dé san xuét
thudc hiru dung @& didu trji bénh cao huyét 4p, bénh suy tim, hodc bénh than. Mot
khia canh khac cta séng ché dé cap dén hop chit theo sang ché dugc ding dé e
ché enzym NEP & dong vat ¢6 via. Mot khia canh khac nita ciia sang ché dé cap
dén hop chét theo sang ché duoc ding 1am cong cu nghién ctru. Céc khia canh va
phwong 4n khéc theo sang ché duoc mb ta & day.

Mot nhém cu thé vé céc hop chét c6 cong thirc I dugc md ta trong don
tam thoi cia My s§ 61/554,625, dwoc ndp ngay 2/11/2011. Nhém nay bao gdm

céc hop chét c6 cong thic I'; trong d6:

@)

trong do: R! dugc chon tir H, -Ci.salkyl, -Cj.salkylen-Cq_jparyl, -Cy_salkylen-
Cyoheteroaryl, -Cssxycloalkyl, -[(CH,),0];.sCH;, -Ciealkylen-OC(O)R',
-Cl_éalkylen-NR”Ru, -C1_5a1kylen-C(O)R13, -Cy.salkylenmorpholinyl,
-C1.¢alkylen-SO,-C_salkyl, |
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o. .0 O
v /:< ] n
o : ,Va 0,

R' dugc chon tir -Cyalkyl, -O-Cyalkyl, -Cs.xycloalkyl, -O-Cs.xycloalkyl,
phenyl, -O-phenyl, -NR''R'?, -CH[CH(CHj),]-NH,, -CH[CH(CH3),]-NHC(O)O-
Crsalkyl, va -CH(NH,)CH,COOCH;; va R va R'? doc 14p duge chon tir H,
-C.¢alkyl, va benzyl; hoac R vaR"? cung véi nhau tao thanh -(CH,);.6-, -C(O)-
(CHy)s-, hodc -(CH,),0(CH,),-; R dugc chon tir -O-Cygalkyl, -O-benzyl, va
-NR''R"; va R™ 14 -Cy_galkyl hodc -Cyalkylen-Cq.jparyl; R? dugc chon tir -OH,
-CH,0H, -OP(O)(OH),, va -CH,0P(0)OH; va R? dugc chon tir H va -CHj; hodc
R? cung vai R! tao thanh ~OCRPR!®- hoic -CH,0-CRPRY- va R3 duoc chon
tr H va -CHa, trong d6 R” va R' doc lap dwgc chon tir H, -Cygalkyl, va
-0-C;.5xycloalkyl, hodc RY va R cling véi nhau tao thanh =O; hodc R? cung
v6i R? tao thanh -CH,-O-CH,- hodc -CH,-CH,-; hogic ca R? va R® 1a -CH;; Z
dugc chon tr -CH- va -N-; R* dugc chon tir H, -Cy_galkyl, -C;_jalkylen-Cg_jgaryl,
-C1;3all<y1en-C1_9heteroaryl, -Csxycloalkyl, -[(CH,),0];.3CH;, -Cy_galkylen-
OC(O)R™, -C¢alkylen-NR*'R*, -Csalkylen-C(O)R*,
-Cy-salkylenmorpholinyl, -C;_salkylen-SO,-C;_galkyl,

é_§_<R44 0]
o 0
(0] (0]
O b bl 3Vé O;

R* duogc chon tir -Cjgalkyl, -O-Cjgalkyl, -Cs.xycloalkyl, -O-Cs_xycloalkyl,
phenyl, -O-phenyl, -NR*'R*2, -CH[CH(CHj),]-NH,, -CH[CH(CHj3),]-NHC(0)O-
Crsalkyl, va -CH(NH,)CH,COOCH3; va R*' va R* doc 1ap dwoc chon tir H,
-Ci6alkyl, va benzyl; hodc R*' va R* ciing vé6i nhau tao thanh -(CH,); -, -C(O)-
(CH,)s-, hogc -(CH,),0(CHy),-; R* dugc chon tir -O-Cyalkyl, -O-benzyl, va
NRYR*; vaR* 1a -Csalkyl hodc -Cysalkylen-Cq.jgaryl; a 12 0 hodc 1; R’ duge
chon tir halo, -CH3, —CF3, va -CN; b 13 0 hodic mét sb nguyén ndm trong khodng
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tir 1 dén 3; mdi RS doc 14p dwoc chon tir halo, -OH, -CH;, ~OCH;, va -CF;; va
trong d6 mdi nhém alkyl trong R' va R tily y dugc thé bang 1 dén 8 nguyén tir
flo; va; trong d6 nhém lién két metylen trén biphenyl tity y dugc thé bang mot
hodc hai nhém -C,_galkyl hodc xyclopropyl; hoic mubi duoc dung cua no.
M0 ta chi tiét sang ché
Dinh nghia

Khi m6 ta hop chat, dwoc phim, phwong phap va quy trinh theo sang ché,
céac thuét nglt dudi ddy c6 nghia sau trir khi dugce quy dinh theo cach khac. Ngoai
ra, nhu dugc sir dung, cac thuat ngit sd it bao gdm ca nghia s§ nhidu trir khi duge
chi 18 trong ngit canh st dung. Thu4t ngit "chira", "bao gdm," va "c6" duogc hidu
12 bao gdm va c6 nghia 13 ¢6 cac yéu t6 khac ngoai cac yéu t& duge lict ké. Tét
c4 cac sd thé hién lwong cia céc thanh phén, cac thudc tinh nhu trong lugng
phan tir, didu kién phan g, va v.v. duge sit dung ¢ day duoc hiu 1a duoc thay
ddi trong tAt ca céc trudng hop boi thuat ngit "khoang," trir khi duge quy dinh
theo cach khac. Do d6, cac sd néu & ddy 1a cic con sb xdp xi ma c6 thé khéd
nhau tuy thudc vao cac thudc tinh mong mubn dugce tim kiém thu duge boi sang
ché. ft nhét, va khong 1am han ché tmg dung ctia hoc thuyét dwong lugng & pham
vi yéu ciu bao hg, it nhat mbi sé nén dugc giai thich vé cc con sb ¢6 ¥ nghia

dugce néu va bang cach sir dung céc k¥ thuét 1am tron théng thudng.

Thuét ngtt "alkyl" c6 nghia 1a nhém hydrocacbon bdo hoa héa tri mot
mach thing hogic mach nhanh. Trir khi dugc quy dinh theo céch khac, cac nhém
alkyl nay thudng chtra tir 1 dén 10 nguyén tir cacbon va bao gdm, vi dy,
-Cjalkyl, -Cysalkyl, -Cs.salkyl, -Cqgalkyl, -C;galkyl, va -Cy_jpalkyl. C4c nhém
alkyl tiéu biéu bao gdm, bang cach vi du, metyl, etyl, n-propyl, isopropyl, n-
butyl, s-butyl, isobutyl, #-butyl, n-pentyl, n-hexyl, n-heptyl, n-octyl, n-nonyl, n-
dexyl va nhém tuong tu.

Néu sd nguyén tir cacbon cu thé dugc di kém véi mot thuat nglt cu thé
trong séng ché, thi s§ nguyén tir cacbon duoc dé trude thuét nglt nay & dang chi

sd dudi. Vi du, thut ngit "-C;ealkyl" c6 nghia 13 nhém alkyl c¢6 tir 1 dén 6

-10-
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nguyén tir cacbon, va thuét ngit "-Cs.;sxycloalkyl" c6 nghia 14 nhém xycloalkyl
¢6 tir 3 dén 7 nguyén tir cacbon, twong g, trong d6 nguyén tir cacbon nim

trong cAu hinh chép nhén duoc bét ky.

Thuét ngit "alkylen" c6 nghia la nhém hydrocacbon bdo hoa héa tri hai ma
c6 thé ¢6 mach thing hodc mach nhanh. Trir khi dugc quy dinh theo céach khac,
céc nhém alkylen nay thudng chira tir 0 dén 10 nguyén tir cacbon va bao gdm, vi
du, -Cyialkylen-, -Cygalkylen-, -Cijalkylen-, va -Cjgalkylen-. Cic nhém
alkylen tuong ttng bao gdm, bang céch vi du, metylen, etan-1,2-diyl ("etylen"),
propan-1,2-diyl, propan-1,3-diyl, butan-1,4-diyl, pentan-1,5-diyl va nhém twong
tu. Cén hiéu ring néu thuét ngir alkylen bao gdm 0 cacbon nhu -Cy.;alkylen-, thi
c4c thuat ngit nay dugc ding dé chi sy khong c6 mit nguyén tir cacbon, tic 1,
nhém alkylen khong c6 mit ngoai trir lién két cong hoéa tri gén céc nhom duge

cach nhau béi thuat ngit alkylen.

Thuat ngit "aryl" c6 nghia 1a hydrocacbon thom hoéa tri mdt c6 mot vong
(tire 13, phenyl) hodc mot hosdc nhiéu vong ngung tu. Hé vong ngung tu bao gbém
hé vong ma khong dugc bdo hoa hoan toan (vi dy, naphtalen) cling nhu 13 hé
vong ma khong dugc bio hoa mot phan (vi du, 1,2,3,4-tetrahydronaphtalen). Trix
khi dugc quy dinh theo cach khéac, cdc'nhém aryl nay thudng chira tir 6 dén 10
nguyén tir cacbon trong vong va bao gdm, vi du, -Cg_joaryl. C4c nhém aryl tiéu
biéu bao gdm, bang cach vi du, phenyl va naphtalen-1-yl, naphtalen-2-yl, va

nhom tuong tu.

Thuat ngit "xycloalkyl" c¢6 nghia 14 nhém hydrocacbon vong cacbon bdo
hoa héa tri mot. Trir khi dugc quy dinh theo cach khac, cadc nhém xycloalkyl nay
thuong chira tir 3 dén 10 nguyén tr cacbon va bao gi")m, vi du, -C;_sxycloalkyl,
-Cs¢xycloalkyl va -C;sxycloalkyl. Cac nhém xycloalkyl tiéu biéu bao gﬁ‘)m,
bang cach vi du, xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl va nhom
tuong tu.

Thuét ngit "halo" ¢6 nghia 14 flo, clo, brom va iot.

Thuét ngit "heteroaryl" dugc dung dé chi di vong khéng bdo hoa (thom)
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hoa tri mot c6 mot vong hodc hai vong ngung tu. Di vong khong bdo hoa hoéa tri
mdt ciing thudng duge ding dé chi nhém "heteroaryl". Trir khi duoc quy dinh
theo c4ch khéc, cac nhém heteroaryl thuong chira tdng cong tir 5 d&n 10 nguyén
tir trong vong, trong d6 tir 1 dén 9 13 cac nguyén tir cacbon trong vong, va tir 1
dén 4 1a cac nguyén tir khic loai trong vong, va bao gém, vi dy, -C.oheteroaryl
va -Csgheteroaryl. Cadc nhom heteroaryl tiéu biéu bao gém, béng cach vi du,
pyrol (vi du, 3-pyrolyl va 2H-pyrol-3-yl), imidazol (vi du, 2-imidazolyl), furan
(vi du, 2-furyl va 3-furyl), thiophen (vi du, 2-thienyl), triazol (vi du, 1,2,3-
triazolyl va 1,2,4-triazolyl), pyrazol (vi du, 1H-pyrazol-3-yl), oxazol (vi du, 2-
oxazolyl), isoxazol (vi du, 3-isoxazolyl), thiazol (vi du, 2-thiazolyl va 4-
thiazolyl), va isothiazol (vi du, 3-isothiazolyl), pyridin (vi du, 2- pyridyl, 3-
pyridyl, va 4-pyridyl), pyridylimidazol, pyridyltriazol, pyrazin, pyridazin (vi duy,
3-pyridazinyl), pyrimidin (vi du, 2- pyrimidinyl), tetrazol, triazin (vi dy, 1,3,5-
triazinyl), indolyl (vi du, 1H-indol-2-yl, 1H-indol-4-yl va 1H-indol-5-yl),
benzofuran (vi du, benzofuran-5-yl), benzothiophen (vi du, benzo/b/thien-2-yl
va benzo/b]thien-5-yl), benzimidazol,‘benzoxazol, benzothiazol, benzotriazol,
quinolin (vi du, 2-quinolyl), isoquinolin, quinazolin, quinoxalin va nhém twong
tu.

An

Thuat ngit "ty v dugc thé" cé nghia 13 nhém dang duge nédi dén cé thé
khong duge thé hodc c6 thé dugc thé mot hodc vai 1an, nhu tir 1 dén 3 14n, hoic
1 d&n 5 14n, hoic 1 dén 8 1an. Vi dy, nhém alkyl ma "ty y dugc thé" bing
nguyén ti flo c6 thé khong dugce thé, hoic c6 thé chra 1, 2, 3, 4, 5, 6, 7, hoéc 8
nguyén tir flo;. Twong ty, m6t nhém ma "ty y dugc thé" bing mot hodc hai
nhém -Cy.galkyl, c6 thé khong duogc thé, hodc c6 thé chira mot hoic hai nhém
-Cyalkyl.

Nhu duge st dung & ddy, thuit ngit "cé cong thirc" hodc "c6 céu tric"
duge du dinh 14 giéi han va duge st dung theo cung mdt cich ma thuit ngl
"chra" thuong dugc st dung. Vi du, néu mdt ciu tric duge mo ta, cin hiéu réng

tAt ca cac chit ddng phan 1ap thé va cac dang ddng phéan hd bién dugc dé cap, trur
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khi dugce quy dinh theo cach khac.

Thu4t ngit "duge dung" dugc ding dé chi nguyén liéu ma chép nhén duoc
vé mit sinh hoc hodic mit khac néu dugc st dung trong sang ché. Vi dy, thuat
ngit "chit mang dwoc dung" dugc ding d& chi nguyén lidu ma duge dwa vio ché
phim va dugc sir dung cho bénh nhan ma khong gdy ra cac tac dung sinh hoc
khong chip nhan dugc hodc twong tic v6i cac thanh phan khéc cta ché phim
theo cach khéng chép nhan duge. Cac nguyén liéu duge dung nay thuong déap
ung ti€u chuén can thiét vé doc tinh va thir nghiém san xuét, va bao gém cac
nguyén liéu dwgc xé4c dinh 13 c4c thanh phén bét hoat thich hop béi cuc quan ly
thuc phdm va dugc pham Hoa K3y.

Thuét ngit "mubi duge dung" c6 nghia 1& mudi dwoc didu ché tir bazo
hoac axit ma duoc chép nhén dé sir dung cho bénh nhéan, nhu dong vét ¢6 va (vi
du, mubi c6 do an toan trén dong vt c¢6 va chép nhéan dugc déi véi phac dd lidu
dung nhat dinh). Tuy nhién, c4n hiéu ring cic mudi dwoc d& cap boi sang ché
khong nhét thiét phai 14 mubi duge dung, nhu cdc mudi cia céc hop chét trung
gian ma khong dugc dinh ding cho bénh nhén. Mubi duoc dung c6 thé thu duoc
tir bazo hitu co hodc vo co duge dung va tir axit hitu co hodc vo co duge dung.
Ngoai ra, néu hop chét c6 cong thirc I chita ca nhém bazo, nhwr amin, pyridin
ho#c imidazol, va nhém axit nhu axit carboxylic hodc tetrazol, ion ludng tinh c6
thé duoc tao thanh va dugc bao gbm trong thut ngit "mubi" nhu duoc sir dung &
day. Mubi thu dugc tir bazo vo co duge dung bao gém cac mudi amoni, canxi,
déng, sét (I1I), sét (II), lithi, magie, mangan (III), mangan (II), kali, natri, va
kém, va mudi tuong tu. Cac mudi thu duge tir bazo hitu co duogc dung bao gém
cac mubi cua amin bic mot, bac hai va bac ba, ké ca amin duge thé, amin vong,
amin co nguén géc tu nhién va amin tuwong tu, nhu arginin, betain, cafein, cholin,
N,N'-dibenzyletylendiamin, dietylamin, 2-dietylaminoetanol, 2-
dimetylaminoetanol,  etanolamin, etylendiamin,  N-etylmorpholin,  N-
etylpiperidin, glucamin, glucosamin, histidin, hydrabamin, isopropylamin, lysin,

metylglucamin, morpholin, piperazin, piperadin, nhya polyamin, procain, purin,
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theobromin, trietylamin, trimetylamin, tripropylamin, tromethamin va mubi
trong tu. Mudi thu dugc tir axit vo co dugc dung bao gém cac mudi cua axit
boric, cacbonic, hydrohalic (bromhydric, clohydric, flohydric hodc hydroiodic),
nitric, phosphoric, sulfamic va sulfuric. Mudi thu duoc tir axit hiru co duge dung
bao gdm cic mubi cia axit hydroxyl béo (vi du, axit xitric, gluconic, glycolic,
lactic, lactobionic, malic, va tartaric), axit monocarboxylic béo (vi du, axit
axetic, butyric, formic, propionic va trifloaxetic), axit amin (vi duy, axit aspartic
va glutamic), axit carboxylic thom (vi dy, axit benzoic, p-clobenzoic,
diphenylaxetic, gentisic, hippuric, va triphenylaxetic), axit hydroxyl thom (vi du,
axit o-hydroxybenzoic, p-hydroxybenzoic, 1-hydroxynaphtalen-2-carboxylic va
3-hydroxynaphtalen-2-carboxylic), ascorbic, axit dicarboxylic (vi du, axit
fumaric, maleic, oxalic va sucxinic), cac axit glucoronic, mandelic, muxic,
nicotinic, orotic, pamoic, pantothenic, sulfonic (vi du, cic axit benzensulfonic,
camphosulfonic, edisylic, etansulfonic, isethionic, metansulfonic,
naphtalensulfonic, naphtalen-1,5-disulfonic, naphtalen-2,6-disulfonic va p-

toluensulfonic), axit xinafoic, mudi tuong tu.

Nhu dugc sit dung & day, thuat ngit "tién duoc chit" thuong duoc ding dé
chi tién dugc chét khéng c6 hoat tinh ma dwgc chuyén héa thanh dang c6 hoat
tinh trong co thé trong cic diéu kién sinh 1y, vi du, bang céc quy trinh chuyén
héa thong thuong. Cac hop chit nay c6 thé khong c6 hoat tinh dwgc ly dbi vai
NEP, nhung c6 thé duge sir dung qua dudng miéng hodc ngoai duong tiéu hoda
va do d6 dugc chuyén héa trong co thé tao thanh hop chét ma ¢ hoat tinh dugc
Iy d6i v6i NEP. Néu duge sir dung qua dudng miéng, hop chit nay ciing c6 thé
tao ra phan doan dugc hép thu t6t hon (tc 13, c4c thudc tinh pK tt hon) dé phan
phdi dén than, so vdi viée sir dung dang c6 hoat tinh qua dudng miéng. Tién
dwoc chit dwge ldy lam vi du bao gdbm este nhu Cpgalkyleste va
aryl-Cp.galkyleste. Theo mot phuong 4n, hop chit ¢ hoat tinh ¢6 nhém carboxyl
tr do va tién dugc chit ndy 13 mot din xuét este clia nd, tic 13, tidn dugc chét 1a
mot este nhu -C(O)OCH,CH;. Sau dé, tién dugc chét este nay dugc chuyén hoa

bang cach phén ly trong dung mdi hoic dudi cac diéu kién sinh Iy 1a hop chét
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carboxyl tu do. Thuat ngit "tién dugc chét" ciing dwogc ding dé chi tién duoc chét
c6 hoat tinh kém ma dugc chuyén héa thanh dang c6 hoat tinh hon trong co thé.
Vi dy, tién duge chit nhit dinh ¢6 thé c6 hoat tinh dugc 1y déi véi NEP, nhung
khong nhét thiét & mirc mong mudn; hop chit nay duge chuyén héa trong co thé
thanh dang c6 mitc hoat tinh mong mudn. Thuat ngfr nay ciing duoc ding dé chi
céc din xult duge bao vé nhit dinh ciia hop chit c6 cong thirc I ma c6 thé duge

tbng hop trude giai doan khir bao vé cuéi cung.

Thuét ngit "lwgng hitu hiéu dé diéu tri" ¢6 nghia 1a lugng du dé thu dugc
tac dung didu tri néu dugce sir dung cho bénh nhén can diéu tri, tic 13, luong
dugc chét cin dé thu dugc tac dung didu trj mong mudn. Vi dy, lvgng hitu hicu
dé diéu tri bénh cao huyét 4p 1a lugng hop chit cin d&, vi dy, 1am giam, Gc ché,
loai trlr, hodc ngin nglra c4c triéu chirng ctia bénh cao huyét ap, hodic d& didu tri
nguyén nhin co ban ciia bénh cao huyét 4p. Theo mét phwong 4n, luong hitu
hiéu @ didu tri 13 lugng dwoc chét cin d& lam giam huyét 4p hoic Iwong duge
chit can @& duy tri huyét 4p binh thudng. Nguoc lai, thuat ngit "lugng hitu hiéu"
c6 nghia 13 lrgng da @ thu dwoc két qua mong mubn, ma c6 thé khong nhét
thiét phai 12 két qua diéu tri. Vi du, khi nghién ciru hé chira enzym NEP, "lugng

hitu higu" c6 the 1a lvgng can dé (rc ché enzym nay.

Thuat ngit "diéu tri" nhu duoc sir dung & ddy c6 nghia 14 diéu tri bénh
hoic tinh trang bénh (nhu bénh cao huyét 4p) & bénh nhén, nhu dong vat c6 va
(cu thé 1 ngudi) ma bao gdm mdt hogic nhiéu khia canh sau: (a) ngin nglra bénh
hodc tinh trang bénh khoi xdy ra, titc 14, ngin ngilra sy tai phat bénh hoic tinh
trang bénh hoic didu tri dy phong bénh nhan ma bi méc bénh hodc tinh trang
bénh; (b) lam thuyén gidm bénh hodc tinh trang bénh, tirc 14, loai trir hodc gy
thodi lui bénh hoic tinh trang bénh & bénh nhan; (c) tc ché bénh hodc tinh trang
bénh, tirc 14 1am cham hozic kim hdm sy phat trién cia bénh hodc tinh trang bénh
¢ bénh nhén; hodc (d) lam diu céc triéu ching ciia bénh hoic tinh trang bénh &
bénh nhén. Vi dy, thut ngit "diu tri bénh cao huyét 4p" s& bao gdm ngin ngira

bénh cao huyét 4p khoi xay ra, 1am thuyén giam bénh cao huyét 4p, trc ché bénh
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cao huyét 4p, va lam thuyén giam céc triéu chimg ctia bénh cao huyét &p (vi du,
lam giam huyét 4p). Thudt ngit "bénh nhan" dugc ding @ chi dong vét c6 v,
nhu ngudi, ma cin didu tri hodc phong ngira bénh hodic duge didu tri sém dé
ngédn ngtra bénh hodc didu tri bénh hodc tinh trang bénh cu thé, cling nhu 1a cac
ddi twong thir nghiém, trong d6 hop chét theo sang ché duoc danh gia hoic duge

st dung trong thit nghiém, vi du miu dong vét.

T4t c4 céc thust ngfr khac dugc sir dung & day dugc hiéu 13 co nghia thong
thuong nhu duge hiéu bai chuyén gia trong linh vuc k§ thuét nay.

Theo mdt khia canh, sang ché dé cap dén hop chit co cong thie I:

0

@
hodc mudi duge dung cta né.

Nhu duge st dung & déy, thuat ngit "hop chét theo sang ché" bao gdm tat
ca cac hop chét c6 cong thire I nhu céc hop chit dugc thé hién bang cong thirc Ia
va Ib, cling nhu 13 c4c hop chét dugc thé hién bing cong thirc ITa-ITk, IIla-IIIb,
va IVa-IVd. Ngoai ra, hop chét theo sang ché c6 thé ciing chira mot vai nhém
axit hogic bazo (vi dy, céc nhom amin hodc carboxyl) va do d6, cic hop chit nay
c6 thé ton tai & dang bazo ty do, axit tu do, hodc & dang cac mubi khac nhau. TAt
ca cac dang mubi duge dung niy duwgc bao gdbm trong pham vi sang ché. Ngoai
ra, hop chit mé ta & ddy ciing c6 thé tdn tai & dang tién dugc chét. Do do,
chuyén gia trong linh vuc k¥ thudt nay nhén thy ring hop chét dugec mé ta &
day, vi du, "hop chét theo sang ché" hoic "hop chit c6 cong thirc I'" bao gdm
hop chit c6 cong thirc I cling nhw 14 mudi duge dung ctia hop chét d6 trir khi
duoc quy dinh theo cach khac. Ngoai ra, thuat nglt "hodc mudi dwoc dung

va/hodc tien dugc chat ciia n6" duge dung dé chi tat ca cac phép hoan vi cia
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- mudi dugc dung va tién dwgc chét, nhw mudi dwgc dung cua tién dugc chét.
Ngodi ra, solvat ciia hgp chéit cé cong thirc I duge bao gdm trong pham vi cia

séng che.

Hop chit ¢6 cong thirc I c6 thé chira mot hodic nhidu tim khong dbi xtng
va do d6, cac hop chit nay c6 thé dugc didu ché va dugc sir dung & dang chét
ddng phan 14p thé khac nhau. Do d6, sang ché ciing d& xuét hdn hop raxemic,
chét ddng phan 14p thé tinh khiét (vi du, chit ddng phan dbi anh va chit ddng
phan khong ddi quang), hdn hop gidu chit dong phén 14p thé, va hdn hop turong
tur trir khi duge quy dinh theo cach khac. Néu ciu tric héa hoc dugc md ta & day
ma khong c6 héa hoc 1ap thé, cin hiu ring tét c cc chit ddng phan 1ap thé co
thé c6 duge mo ta boi clu tric nay. Do d6, vi du, thuat ngit "hop chét ¢6 cong
thitc I" "hop chét c6 cong thirc IL," va v.v., dugc ding dé chi tit ca cac chit
ddng phan 14p thé c6 thé c6 cua hop chit. Tuwong tw, néu cht ddng phan 1ap thé
cu thé dwoc thé hién hodc duge ndi rd & day, chuyén gia trong linh vuc k§ thust
nay hidu ring hrong nhé cc chit ddng phén 1ap thé khéc c6 thé c6 mit trong ché
phAm theo séng ché trir khi duoc quy dinh theo cach khéc, mién 13 tinh hitu dung
ctia toan bd ché phim khéng bi mit di khi c6 mit cic chit ddng phan khac nay.
Céc chit ddng phéan 1ap thé riéng biét c6 thé dwgc tao ra bing mot s6 phuong
phap ma di biét r5 trong linh vuc nay, bao gdm sic ky khong ddi xtimg sir dung
gia thé hodc pha tinh khong @i xtimg thich hop, hoic bang cach chuyén hoéa hoa
hoc ching thanh chit ddng phan khong dbi quang, tich cht ddng phan khong
d6i quang bang phuong phap thong thudng nhu sic ky hoc tai két tinh, sau d6
t4i tao chat ddng phan 14p thé ban dau.

Ngoai ra, trong d6 thich hop 13, tit ca cac chit ddng phén cis-trans hodc
E/Z (chét ddng phén di hinh), cic dang ddng phan hd bién va céc dang chit ddng
phan topd ctia hop chit theo sang ché dugc bao gbm trong pham vi sang ché trir
khi duge quy dinh theo cach khéc.

Cu thé hon 13, hop chét c6 cong thire I c6 thé chira it nhét hai tim khong

dbi xtmg néu nhém "Z" 13 -CH-, va c6 thé chira it nhit mot tdim khéng ddi xtng

-17-



20658

néu nhém "Z" 1a -N-. Céc tim khdng dbi ximg ndy dugc thé hién bing ky hiéu *

va ** trong cac cong thirc Ia va Ib dudi day:

(la) va (Ib).

Tuy nhién lwu ¥ ring khéng c6 * tAm khong d6i xtmg néu R? cing vé6i R® tao
thanh -CH,-O-CH,- hodc -CH,-CH,-, hogic ca R* va R® du 14 -CHs.

Trong mdt chit ddng phan lap thé ctia hgp chét c6 cong thirc Ia, ca hai
nguyén tt cacbon dugc thé hién bang cac ky hiéu * va ** déu c6 ciu hinh (R).
Theo phuong 4n nay, hop chét c6 ciu hinh (R,R) & cac nguyén tir cacbon * va **
nguyén tir cacbon hodc dugc 1am giau dang ddng phan 1ap thé ¢ cdu hinh (R,R)
& cac nguyén tir cacbon ndy. Trong chit ddng phan lap thé khéc cua hop chit c6
cong thirc Ia, c4 hai nguyén tir cacbon dugc thé hién bing cac ky hiéu * va ** ¢
céc chu hinh (S). Theo phuong 4n ndy, céc hop chit c6 cdu hinh (5,.5) & cac
nguyén tir * va ** hogc dugc 1am giau dang ddng phan 14ap thé c6 cu hinh (S,S)
& cac nguyén tir cacbon nay. Ciing trong chit ddng phén 1ap thé khac cua hop
chit c6 cong thirc Ia, nguyén tir cacbon duge thé hién bang ky hiéu * c6 chu hinh
(S) va nguyén tir cacbon dugc thé hién bang ky hidu ** c6 ciu hinh (R). Theo
phuong 4n ndy, céc hop chét c6 ciu hinh (S,R) & cic nguyén tit cacbon * va **
hodc duge 1am gidu dang ddng phén 14p thé c6 cdu hinh (S,R) & cac nguyén tir
cacbon nay. Trong chét ddng phan 14p thé khac cua hop chét c¢6 cong thirc Ia,
nguyén tit cacbon dugc thé hién bing ky hiéu * ¢6 cdu hinh (R) va nguyén tlr
cacbon dugc thé hién bing ky hiéu ** ¢6 cdu hinh (S). Theo phuong 4n nay, cac
hop chét ¢6 cAu hinh (R,S) & céc nguyén tir cacbon * va ** hoic duge lam giau

dang ddng phén 14p thé c6 cdu hinh (R,S) & cc nguyén tir cacbon nay.

Trong mét chit déng phan 14p thé cua hop chét c6 cong thire Ib, nguyén tr
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cacbon dugc thé hién bang ky hiéu * ¢6 cAu hinh (R). Theo phuong an nay, hop
cht c6 cdu hinh (R) & nguyén tir cacbon * hodc dugc 1am gidu dang ddng phan
1ap thé c6 cdu hinh (R) & nguyén tir cacbon nay. Trong cht ddng phan 1ap thé
khéc ctia hop chit c6 cong thirc Ib, nguyén tir cacbon dugce thé hién bing ky hidu
* ¢6 cAu hinh (S). Theo phuong 4n ndy, hop chit ¢6 ciu hinh (S) & nguyén tir
cacbon * hodc dugc 1am gidu dang ddng phéan 14p thé c6 cAu hinh (S) & nguyén

tir cacbon nay.

Céc phuong 4n khéc nhau nay c6 thé duge thé hién du6i dang cong thirc
Ia-1: |

3
(Ia'l)s

cong thie [a-2:

(Ia-2),

cong thie la-3:

(3
(13-3),
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cong thure Ib-1:

va cong thic Ib-2:
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(Ia-4),

(Ib-1),

tctjl?&rég R RP e
Ta-1 -OR?! H R) | (R)
Ta-1 -OR* -CH; |R) |(®)
Ia-1 -CH,0R* H S 1S
Ia-1 -CH,0R?! -CH; | (S) |®)
Ta-1 R? ciing v6i R! tao thanh -OCRPRYS- | H ®R) | (R
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Cong

2 3 * *k
thic R R
Ia-1 R® ciing v6i R! tao thanh -OCRRY- | -CH; | ®) | (R)
R? o 5i R! tao thanh -CH,O-
la-l | cpisgis 0 HERTERET H g ()
R? cd 5i R! tao thanh -CH,O—
Ta-l | Grispls, o TR el (@) | (9)
Ia-2 -OR*! H S) 1S
Ia-2 -OR?! -CH; | (S) |(S)
Ia-2 -CH,0R*! H @®) | ®R)
Ta-2 -CH,OR?! -CH; |®R) | (S
Ia-2 R’ ciing v6i R! tao thanh -OCRPR- | H S 1S
Ia-2 R? ciing v6i R tao thanh -OCRRY- | -CH; | () | (S)
R? cung vé6i R! tao thanh -CH,O-
Ia—2 CR15R1§_ ’ . 2 H (R) (R)
2 \ I 1 \
Ta2 R lgut}g v6éi R° tao thanh -CH,0- CH; | (5 | ®
CRPR!S-
Ia-3 -OR* H ) | (R
Ia-3 -OR* -CH; {(S) |([®R)
Ia-3 -CH,0R?*! H ®) | (S
Ia-3 -CH,0OR?! -CH; |R) |([®R)
Ia-3 R? ciing v6i R! tao thanh -OCRPRY- | H R | (S
Ia-3 R® cling v6i R' tao thanh -OCRPR!- | -CH; | (R) | (S)
R? cing v6i R! tao thanh -CH,O—
la-3 | cpisgle, o PR IH ) (@)
2 s e 1 .
Ia-3 R lgurig voi R* tao thanh -CH,0O- CH |® | ®
CRPRI®-
Ta-4 -OR* H @®) | (S)
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Cong

thirc R* S
Ia-4 -OR?! -CH; |(R) | (S)
Ta-4 -CH,OR?! H S) | (R
Ta-4 -CH,OR?! -CH; [(S) |(S)
Ta-4 R? cling v6i R! tao thanh -OCR"R'S- | H S) |®
Ia-4 R? ciing v6i R' tao thanh -OCRR'- | -CH; | (S) | (R)
lad Ié; g%r{é véi R' tao thanh -CH,O-| o ® |
lad Ié;lgflg}% v6i R tao thanh -CH,O- cH s |
Ib-1 -OR H (R) | NA
Ib-1 -OR*! -CH; | (R) |NA
Ib-1 -CH,0R?! H S) | NA
Ib-1 -CH,0R*! -CH; | (S) |NA
Ib-1 R? cling v6i R! tao thanh -OCR RS- | H (R) |NA
Ib-1 R? ciing v&i R! tao thanh -OCR™R'- | -CH; | (R) |NA
Ibo1 lé;gt;{r}%- véi R' tao thanh -CH;0-| o s |NA
Ib-1 lé;lcgl;{r%g- voi R! tao thanh -CH,O- CH; | (5 |NA
Ib-2 -OR?! H S) [NA
Ib-2 -OR?! -CH; | (S) |NA
Ib-2 -CH,0OR?! H (R) | NA
Ib-2 -CH,OR?! -CH; |(R) |NA
Ib-2 R? cling véi R! tao thanh -OCR RS- | H S) |NA
Ib-2 R? ciing v&i R! tao thanh -OCRPR'- | -CH; | () |NA
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Cong 2 3 * ok
thire R R
2 5 bl X
Ib-2 IéRgI}l{r%ég_ v6éi R tao thanh -CH,O- H ®) |NA
2 s e pl X
b2 %ngﬁr{%. v6i R° tao thanh -CH,0- CH; |(®) |NA

Theo mot vai phuong an, dé 1am t6i vu hoat tinh didu tri ctia hop chét theo
sang ché, vi du, d didu tri bénh cao huyét &p, c6 thé mong mudn ring nguyén tir
cacbon dugc thé hién bing cac ky hiéu * va ** c6 c4u hinh cu thé hodc dugc 1am
gidu dang ddng phan 1ap thé c6 chu hinh nay. Do d6, theo c4c khia canh nhét
dinh, sang ché d& xudt mdi chit dong phén d6i anh riéng biét hodc sang ché d&
xuét hdn hgp duge 1am gidu chit ddng phan dbi anh cta chit ddng phan dbi anh
chtt yéu chira mét chit ddng phan déi anh hodic chit ddng phan dbi anh khc.
Theo céc phuong an khéc, hgp chit theo sang ché c6 miat & dang hdn hop

raxemic cua cdc chat dong phan doi anh.

Hop chét theo sang ché, ciing nhu 12 cac hop chét duge sit dung trong quy
trinh téng hop ching, ciing c6 thé bao gdm hop chét dugc danh ddu ddng vi, tirc
13, trong d6 mdt hogic nhiéu nguyén tir duge 1am gidu cac nguyén tir c6 khoi
lugng nguyén tir khac khdi lwong nguyén tir chi yéu duoc tim thdy trong ty
nhién. Vi du vé céc chit ddng vi ma c6 thé dugc dwa vao hop chét c6 cong thic
I, vi dy, bao gdm, nhung khéng chi gi6i han &, 2H, *H, *C, *C, I°N, *0, 0,
38, °Cl, va '*F. Dic biét quan tdm 14 hop chit c6 cong thirc I dwoc 1am gidu triti
hodc cacbon-14 ma c6 thé dugc st dung, vi du, trong cac nghién ctru phan b &
mo; hop chét ¢ cong thirc I duge lam giau doteri dic biét & vi tri chuyén hoa
din dén hop chét c6 do 6n dinh chuyén héa tbt hon; va hop chét c6 cong thirc I
duoc 1am giau ddng vi phat positron, nhu 'C, ¥F, °0 va PN, ma c6 thé dugc st
dung, vi dy, trong nghién ctru chup anh cit 16p phéat xa positron (Positron

Emission Topography-PET).

Danh phép dugc sit dung & day dé dit tén hop chét theo sang ché duoc
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néu trong phan vi du & ddy. Danh phap ndy thu dwgc nhd st dung phin mém

AutoNom sin c6 trén thi truong (MDL, San Leandro, California).

Cac phén tir thé dudi day va cac gia tri duoc dy dinh dé xudt cac vi du tiéu
bidu vé cac khia canh va phuong 4n khéc nhau theo sang ché. Céc gia tri tidu
biéu nay duoc du dinh d8 boc bd va minh hoa thém cac khia canh va céc phurong
an va khong ngoai trir cdc phuong an khac hodc khong lam gi6i han pham vi cia
sang ché. V& mit nay, viéc thé hién gié tri hodc phﬁn ttr thé cu thé duge wu tién
12 khong duge du dinh loai trir cac gia tri hodc phin tir thé khac ma chi dugc xé4c

dinh béi phén yéu ciu bao hd dudi ddy theo cach bat ky khoi sang ché.

Theo mot khia canh, sang ché dé cap dén hop chét ¢ cong thirc I:

@
Nhém R! dwgce chon tir:
H;

-Cisalkyl, vi du, -CHj;, -CH,CHj3, -(CH,),CHj, -CH(CHj),, -C(CH,)s,
-CH,CH(CH3),, -(CH;);CH3, -(CH,)4CH3, -(CH,),CH(CH3),, -(CH,)sCHj;, va
-(CH,)sCHs;

-Cy.salkylen-Cq.jparyl, vi dy, benzyl,

-C1.3alkylen-Cy.gheteroaryl, vi du, -CH,-pyridinyl va -(CH,),-pyridiny];
-Cs_7xycloalkyl, vi du, xyclopentyl;

-[(CH,),0]1.3CHj, vi dy, -(CH,),0CHj3 va -[(CH,),0],CHs;

-C1.6alkylen-OC(O)R™, vi dy, -CH,0C(O)CH;, -CH,0C(O)CH,CHs,
-CH,0C(O)(CH,),CH;,  -CH,CH(CH3)OC(O)CH,CHs, -CH,OC(O)OCH;,
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-CH,0C(O)OCH,CHys, -CH(CH3)OC(O)OCH,CHj, -CH(CH3)OC(0)0O-
CH(CH3);, -CH,CH(CH;)OC(O)-xyclopentyl,  -CH,0C(0)O-xyclopropyl,
-CH(CH3;)-OC(0)-O-xyclohexyl, -CH,0C(0)O-xyclopentyl,
-CH,CH(CH3)OC(O)-phenyl, -CH,0C(0)O-phenyl,
-CH,0C(O)-CH[CH(CH3),]-NH,, -CH,0C(0)-CH[CH(CHj3),]-NHC(O)OCHj,
va -CH(CH;)OC(0O)-CH(NH,;)CH,COOCHj3;

-Cy.¢alkylen-NR''R'?, vi du, -(CH,),-N(CH),,

o]
,va =’ >

-Cyalkylen-C(O)R”, vi du, -CH,C(O)OCH;, -CH,C(0)O-benzyl,
-CH2C(O)-N(CH3)2, va
B
Dt

(0]

b

-Cy.salkylenmorpholin, vi du, -(CH,),-morpholin va -(CH,);-morpholin:

/\l/\N/\ /‘\‘/\/\N/ﬁ

o)

L, U
-Cl_6alkylen-SOz-C1_6alkyl, vi dll, -(CHz)zSOzCH:;;
MRM

o_ 0
¢
0

.
b
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;va

O .

Nhém R duge chon ftir:
-Cy.¢alkyl, vi dy, —CH; va -CH,CH 3;
-0-Cy¢alkyl, vi du, -OCHj3;, —O-CH,CHj3, va —O-CH(CH;),;
-Cs7xycloalkyl, vi du, xyclopentyl);

-O-Csxycloalkyl, vi du, -O-xyclopropyl, -O-xyclohexyl, va -O-
xyclopentyl;

phenyl;

-O-pheny];

-NR!'R!2,

-CH(R"®)-NH,, vi dy, -CH[CH(CH;),]-NH,;
-CH(R")-NHC(0)0O-C_galkyl, vi dy, -CH[CH(CH3),]-NHC(O)OCH3; va
-CH(NH,)CH,COOCHj.

Céc nhém R va R doc 1ap duoc chon tir H, -Cyalkyl (vi dy, CH;), va
benzyl. Theo cach khac, cdc nhém R!' va R'? c6 thé cung nhau tao thanh
-(CHy)3-6-, -C(0O)~(CH,)3-, hoic -(CH,),0(CH,),-, vi du tao thanh nhém nhu:

0]
b o
A N
) , ,va .

Nhém R" duge chon tir -O-Cigalkyl, vi du, -OCH;, -O-benzyl, va
-NR!'R'?, vi dy, -N(CH;),, va
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Nhém R™ 13 -Cyealkyl (vi dy, -CH; va -C(CH;);) hoic -Cg.galkylen-
Ce.10aryl. Nhom RY 1a H, -CH;, -CH(CHjs),, phenyl, hoéc benzyl.

Ngoai ra, mdi nhém alkyl trong R' tity y duoc thé bang 1 dén 8 nguyén tir
flo. Vi du, ndu R' 1a -Csalkyl, thi R' cfing c¢6 thé 1a nhém nhu -CH,CF;,
-CH(CH3)CF;,  -(CHp),CFs;, -CH,CF,CH;, -CH,CF,CF;, -CH(CF;),,
-CH(CH,F),, -C(CF;),CH3;, va -CH(CHj3)CF,CF;.

Theo m{t phuong én, R! dugc chon tr H, -C,galkyl, -C;galkylen-
OC(O)R', va

trong d6 R'? 13 -Cy_alkyl, -O-Cyalkyl, hodc -CH[R"*]-NHC(0)O-C; ¢alkyl; R
1a -C;galkyl; R" 13 -CH(CH;),; va mdi nhém alkyl trong R' tiy y duge thé bing
1 d&n 8 nguyén tir flo. Theo mdt phwong 4n cu thé, R' dwgc chon tir H,
-CH,CH;, -CH(CH;),, -CH,CH(CHj),, -(CH,);CHj3, -(CH,)¢CHj;,-CH,CFs;,
-(CH,),CF3, -CH,CF,CHj;, -CH,CF,CF;, -CH,OC(O)CHj3;, -CH,OC(O)CH,CHj,
-CH,0C(0O)(CH,),CHj, -CH,0C(0O)OCH,CHs,
-CH,0C(0)-CH[CH(CHj;),]-NHC(O)O-CH;3, va

trong d6 R'* 13 -CH;. Theo cic phwong 4n khéc, cic hop chit nay c6 cong thue
[Ma-11d, ITi-1Tk, [ITa-IIIb, va IVa-IVd.

Theo mdt phwong 4n, R 13 H. Theo céc phuong 4n khéc, cac hop chit nay
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c6 cong thire Ila-11d, IIi-1Ik, IITa-IIIb, va IVa-IVd.

Theo mdt phuong 4&n Kkhac, R! dugc chon tr -Cyjalkyl,
-Cy.salkylen-Cq._jparyl, -C.salkylen-Cygheteroaryl, -Cs_sxycloalkyl, -[(CH,),0];.
sCH;, -Cyalkylen-OC(O)R', -Cjqalkylen-NR''R'?, -C,galkylen-C(O)R",
-Cosalkylenmorpholinyl, -C;.salkylen-SO,-Csalkyl,

= I
Ny Q] SO
O 2 s K] Vé‘ O-

Theo céc phuong 4n khéc, cac hop chit nay c6 cong thire Ila-I1d, ITi-TIk,
Ila-I1Ib, va IVa-IVd. C4c hop chéit nay c6 thé dugc ding lam tién duge chét
hoic 1am cac chét trung gian trong quy trinh tong hop duge m6 ta ¢ day. Vi du
cu thé vé& cac nhom tién dugc chit ndy bao gdm trong d6 R' 13 -C;_alkylen-
OC(O)R'®, nhur -CH(CH;)OC(0O)-O-xyclohexyl:

RI_YWI\O

b

tao ra hop chit este xilexetil; hodc R! 1a -Cy.salkylenmorpholin nhu —(CH,),-

morpholin:

nhu -CH,-5-metyl-[1,3]dioxol-2-on:

-28-



20658

tao ra hop chit este medoxomil.

Theo mdt phuong an, R* 14 -OR* hoic -CH,OR?, va R® 1a H hoic -CHs.

Céc phuong 4n ndy c6 thé duwgc mo ta bing cac cong thirc Ila-IId:

(Ilc) (I1d)

Nhém R*  1a H, -C(O)-Cpealkyl, -C(0)-CHR?)-NH,, -C(O)-
CH(R™)-NHC(0)0-C;.galkyl, hodc -P(O)(OR™),; va theo mt phurong 4n cy thé,
nhém R*! 13 H. Nhém R* 13 H, -CH;, -CH(CH3),, phenyl, hodc benzyl. Nhém
R* 14 H, -C_alkyl, hodc phenyl.

Theo mot phuong 4n, hop chét theo sang ché c6 cong thirc Ila, va theo
mdt phuong an duge Ia‘iy lam vi dy, R! dugc chon tir H, -C,.salkyl, -C;_¢alkylen-
OC(O)R', va
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trong d6 R' 14 -Cygalkyl, -O-C,_salkyl, hodc -CH[R'*]-NHC(0)O-C;salkyl; R
14 -Cyalkyl; R" 1a -CH(CHs),; va mdi nhém alkyl trong R' tiy y dugc thé bing
1 dén 8 nguyén ti flo; Z dugc chon tir -CH- va -N-; R* duogc chon tir H,
-Cr.salkyl, -Cysalkylen-O-Cy_galkyl, -C;_alkylen-O-Cg.jparyl, -[(CH,),0];.3CHa,

va

trong 6 R* 1a -C; salkyl; va mi nhém alkyl trong R* tdty ¥ duoc thé bang 1 dén
8 nguyén tit flo; ala 0 vab1a 0; hodic ala 0, b 1a 1, va R® 13 halo; hodcala0,bla
2, va m6t nhém RS 13 halo va nhém R® con lai 14 halo ho#ic -CHs; hodc ala 1, R
12 halo, va b 13 0; hodc ala 1, R’ la halo, b1a 1, vaR® 1a halo; hodicala I, R’ 13
halo, b 1a 2, va mdi nhém RS 1a halo; va trong d6 nhém lién két metylen trén
biphenyl tiy ¥ dugc thé bang hai nhém -CHj; va theo mét phwrong an duoc 1dy
lam vi dy khac, R' dugc chon tir H, -CH,CHj, -CH(CH3),, -CH,CH(CH;),,
-(CH,);CH3, -(CH,)¢CH;,-CH,CF;, -(CH,),CF3, -CH,CF,CH;, -CH,CF,CF;,
-CH,0C(O)CHs, -CH,0C(O)CH,CHy, -CH,0C(0O)(CH,),CHj,
-CH,0C(0)OCH,CH3, -CH,0C(0)-CH[CH(CH3;),]-NHC(0)O-CH3, va

14

trong d6 R' 1a -CHz; R* dugc chon tir H, -CH,CHj, -CH(CHs),, -CH,CH(CHa),,
-(CH,);CHj3, -C(CH3)3, -(CH,),CF3, -CH,CF,CHj, -(CH,);-O-CH,CHs3, -(CH,),-
O-phenyl, -(CH,),0CHj;, va
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trong d6 R* 12 -CHy; vaala 0 va b 13 0; hogc a 13 0, b 13 1, va R® 1a 2'-flo, 3'-flo,
3'-clo, hoiic 4'-flo; hodc a 13 0, b 1 2, va R 1a 2'-flo, 5'-clo hodc 2'-metyl, 5'-clo
ho#c 2',5'-diclo; hogic ala 1, R’ 1a 3-clo, va b 12 0; hodic ala 1, R’ 1a 3-clo, b 13 1,

va R®14 3'-clo; hodc ala 1, R’ 1a 3-clo, b 1a 2, va RS 1a 2'-flo, 5'-clo.

Theo mot phuong 4n, hop chit theo sang ché c6 cong thire IIb, va theo
mot phuong an dugc Iéy lam vi du, H hodc -C;_galkyl; Z 1a -N-; R‘laH hoic
-Ci.salkyl; va a va b 13 0; va theo mot phuong 4n dwoc 14y 1am vi du khéc, R! va
R'IAH.

Theo mdt phuong 4n, hop chét theo sang ché c6 cong thirc Ilc, va theo
mdt phwong 4n dugce 14y 1am vi dy, R 1a H hoic -C;salkyl; Z 13 -CH-; R* 1a H
hoic -Cygalkyl; a1a 0 hodic a1a 1 va R’ 1a halo; b 14 0 hodc b 12 1 hodic 2 vaR® 1a
halo; va trong d6 nhém lién két metylen trén biphenyl tity ¥ dugc thé bang hai
nhém -CHj; va theo mdt phwong 4n duoc 14y 1am vi du khac, R! 1a H, -CH,CH;,
hosic -(CH,);CH;; R*1aH; ala0 hosicala1vaR’1a3-clo;blaOhodcbla 1 va
R® 14 2'-flo, 3'-flo, 3'-clo, hoc 4'-flo.

Theo mét phuong 4n, hop chit theo séng ché c6 cong thirc IId, va theo
mdt phuong 4n dugce ly 1am vi dy, R! 1a H hoic -C;salkyl; Z 13 -CH-; R* 1a H
hogic -Cy.galkyl; a 14 0; va b 12 0, hodic b 13 1 va R® 13 halo; va theo mot phuong
4n dwgc ldy lam vi du khic, R' 1a H hoic -CH,CH;; R* 1a H hosc
-CH,CH(CHj3),; va b 1a 0, hodc b 1a 1 va R® 1a 2'-flo, 3'-flo, 3'-clo, hoéc 4'-flo.

Theo mot phuong 4n khéc, R* ciing v6i R' tao thanh —OCRR'®- hosc
-CH,O-CR"R-, va R® dugc chon tir H va -CHj. Cac nhém RY va R' doc lap
duoc chon tir H, -C;¢alkyl, va -O-Cs_;xycloalkyl, hodc R va R cung v4i nhau
tao thanh =0. C4c nhém nay c6 thé dwgc thé hién dudi dang cac cong thic Ile-
ITh:

-31-



20658

(Ifg) (ITh)

Céc hop chét nay c6 thé dwoc ding lam tién dugc chat hoic 1am céc chét trung

gian trong quy trinh tong hop dwgc md ta & ddy. Hop chit trong d6 R? 1a
-CH,0OP(O)(OH), cling c6 thé c¢6 tinh hiru dung lam tién duge chit. Theo mot
phuong 4n vé& hop chét c6 cong thirc Ile, IIf, g, va ITh, Z 14 -CH-, R* 1a H, a 13
0,blal,R®1a3'CLvaR” vaR"la H.

Theo mdt phwong 4n khéc, R? cing véi R? tao thanh -CH,-O-CH,- hoic

-CH,-CH,-, ma c6 thé dwoc thé hién 14n luot dudi dang céc cong thirc ITi va ITj, :

(1) 1)
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Theo mdt phuong 4n khac, R? va R* ddu 14 -CHj, ma c6 thé duge thé hién duéi

dang cong thire I1k:

(I1k)
Theo mot phwong 4n vé hop chét c¢6 cong thire ITi, ITj, va Ik, R! 1a H, Z 13 -CH-,
R* 12 -Cy.galkyl (vi dy, -CH,CH(CH3),), 2120, b1a 1, va R® 1a 3'CL.

Nhém Z dugce chon tir -CH- va -N-. Cac phuong 4n nay c6 thé dugc thé

hién dudi dang cac cong thie I1la va IIIb:

4 4
(0]
(ITTa) (ITIb)

Nhom R* duoc chon tu:
H;

-Cisalkyl, vi dy, -CH3, -CH,CHj3, -(CH,),CHs, -CH(CH;),, -C(CHs),,
-CH,CH(CH3;),, -(CH);CH3, -(CH,)4CHs, -(CH,),CH(CHs),, -(CH,)sCHs, va
-(CH;)sCHg;

-C1_3alkylen-O-C1_galkyl vi du, -(CH2)3-O-CH2CH3;
-Csalkylen-Cq.jparyl, vi du, benzyl;

-Cy.3alkylen-O-Cq_jparyl, vi du, -(CH,),-O-phenyl;
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-Cr.zalkylen-Cy gheteroaryl, vi dy, -CH,-pyridinyl va -(CH,),-pyridinyl;
-Cs7xycloalkyl, vi du, xyclopentyl;
-[(CH,),0]1.3CHs, vi du, -(CH,),0CHj va -[(CH,),0],CHs;

-Cy.¢alkylen-OC(O)R¥, vi dy, -CH,0C(O)CHj;, -CH,0C(O)CH,CH,,
-CH,0C(O)(CH,),CH;3,  -CH,CH(CH;)OC(O)CH,CH3;, -CH,0C(O)OCHSs,
-CH,0C(O)OCH,CHj, -CH(CH;)OC(0)OCH,CHs, -CH(CH;)OC(0)O-
CH(CH3);,  -CH,CH(CH;)OC(O)-xyclopentyl,  -CH,OC(O)O-xyclopropyl,
-CH(CH;)-OC(0O)-O-xyclohexyl, -CH,0C(0)O-xyclopentyl,
-CH,CH(CH3)OC(O)-pheny], -CH,0C(O)O-phenyl,
-CH,0C(0O)-CH[CH(CH;),]-NH,, -CH,OC(O)-CH[CH(CHj;),]-NHC(O)OCHs,
va -CH(CH3)OC(0)-CH(NH,)CH,COOCHG;

-C1.¢alkylen-NR*'R*, vi dy, -(CH,),-N(CH,),,

(o]
' ,va - ;

-Cy.alkylen-C(O)R®, vi du, -CH,C(O)OCH;, -CH,C(O)O-benzyl,
-CH2C(O)-N(CH3)2, va
3
'

o

bl

-Cy.salkylenmorpholin, vi du, -(CH,),-morpholin va -(CH,);-morpholin:

\/\N/\ /“/\/\N/\

NN N

b

-C1-6alkylen-SOZ-C1_6alkyl, vi dl_l, -(CHz)zSOzCH3;
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Nhém R* dugce chon tir:
-Ci.ealkyl, vi duy, —-CHj; va -CH,CH 5;
-0-Cy¢alkyl, vi dy, -OCHj3, —O-CH,CH3, va —O-CH(CHj),;
-Cs7xycloalkyl, vi du, xyclopentyl;

-0-Cy5xycloalkyl, vi du, -O-xyclopropyl, -O-xyclohexyl, va -O-
xyclopentyl;

phenyl;

-O-phenyl;

-NR41R42;

-CH(R*)-NH,, vi dy, -CH[CH(CH3),]-NH,;
-CH(R*)-NHC(0)O-C, galkyl, vi du, -CH[CH(CH3),]-NHC(O)OCH;; v
-CH(NH,)CH,COOCH;.

Cac nhém R*! va R* doc 14p duoc chon tir H, -C;alkyl (vi dy, CHs), va benzyl.
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Theo céch khac, cac nhém R* va R* co thé cung nhau tao thanh -(CH,);-,
-C(0)-(CHy);-, hodc -(CH,),O(CH,),-, vi du tao thanh nhém nhu:

0]
s Mt
) , ,va .

Nhém R* duge chon tir -O-Cy_salkyl, vi du, -OCHj, -O-benzyl, va -NR*'R*, vi
dy, -N(CHj3),, va

o
e

Nhom R* 1a -Cr.salkyl (vi du, -CH; va -C(CH;);) hodc -Cyalkylen-Cg_jparyl.
Nhém R* 13 H, -CH;, -CH(CH3),, phenyl, hogc benzyl.

Ngoai ra, mdi nhém alkyl trong R* tiy ¥ duoc thé bang 1 dén 8 nguyén tir
flo. Vi dy, néu R* 13 -Cygalkyl, thi R* ciing c6 thé 1a nhém nhu -CH,CF,
-CH(CH3)CF;,  -(CH,),CF3;, -CH,CF,CH;, -CH,CF,CF;, -CH(CF;),,
-CH(CH,F),, -C(CF3),CHj3, va -CH(CH3)CF,CF;.

Theo mdt phuong an, R* duoc chon tir H, -Cjgalkyl, -Cysalkylen-O-
Ci-galkyl, -Cy.3alkylen-O-Cq.jparyl, -[(CH,),0];.3CHs, va

44

*fw___{a

o__0O

hig

o)

trong d6 R* 1a -Cy_salkyl; va mdi nhom alkyl trong R* tily ¥ dugc thé bing 1 dén
8 nguyén tir flo. Theo mft phuong an cu thé, R* dugc chon tir H, -CH,CHj,,
-CH(CH3),, -CH,CH(CHj3),, -(CH,);CH3, -C(CHs)s, -(CH,),CF3, -CH,CF,CHs,
-(CH,);-0-CH,CH3, -(CH,),-O-phenyl, -(CH,),0OCHj, va
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trong d6 R* 1a -CH;. Theo céc phuong 4n khac céc hop chét nay c6 cong thirc
IIa-IIk, IITa-ITIb, va IVa-IVd.

Theo mét phwong 4n, R' 1a H. Theo céc phuong 4n khéc, cic hop chét nay
¢ cong thirc Ila-IIk, IIIa-IIIb, va IVa-IVd. Theo mdt phwong 4n khic nita, caR!
va R* déu 12 H. Theo cac phuong 4n khéc, céc hop chét ndy c6 cong thirc Ila-ITh,
IIm-Ilo, IIa-IIIb, va IVa-IVd.

Theo mot phwong 4an khiac, R* duge chon tir -Ci.salkyl, -C;_salkylen-O-
Cigalkyl,  -Cisalkylen-Cg.oaryl, -Cjsalkylen-O-Cgjoaryl, -Csalkylen-
Cisheteroaryl, -Cjsxycloalkyl, -[(CH,),0];.5CH;, -Cpgalkylen-OC(O)R*,
-Ci.¢alkylen-NR*'R*, -C1.¢alkylen-C(O)R*, -Cy.salkylenmorpholinyl,
-C;¢alkylen-SO,-Cy_galkyl,

o. 0o
hd
(0]

b b ,Va

Theo céc phuong 4n khéc, cac hop chit nay c6 cong thirc ITa-IIk, Illa-IIIb,
va IVa-IVd. Cac hop chét nay c6 thé duge dung 1am tién dugc chét hodc 1am cac
chit trung gian trong quy trinh téng hqp dugc mo ta & ddy. Theo mot phuong an,
ca R' va R* 1 c4c nhém tién dwogc chét nay. Theo mdt phuong an khac, mot
trong sd cac nhém R! va R* 13 tién duoc chit va nhém cdn lai 1a H. Vi du cu thé
vé céc nhém tién duge chit nay bao gdm trong d6 R* 14 -C, salkylen-OC(O)R'?,
nhu —CH(CH;)OC(O)-O-xyclohexyl:

w 1T

>
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tao ra hop chét este xilexetil; hoac R* 1a -Cy.salkylenmorpholin nhu —(CH,),-

morpholin:

tao ra hop chét este medoxomil.

Viéc d4nh s6 cho cac nhém R’ va R® 14 nhu sau:

S6 nguyén "a" 13 0 hodic 1. Nhém R’, néu c6 mat, dugc chon tir halo,
-CH3, -CF3, va -CN. Theo mdt phuong 4n, a 1a 0. Theo mot phrong 4n khéc, a 1a
1, va R® 13 halo, nhu 3-clo hogc 3-flo. Theo mdt phwong 4n khac nita a 13 0, hoiic
ala 1vaR’ 12 halo. Theo céc phuong 4n khéc cic hop chit ndy c6 cong thirc Ila-
Ik, ITa-ITIb, va IVa-IVd.

S6 nguyén "b" 12 0 hodc mot sb nguyén nim trong khoang tir 1 dén 3.
Nhém Ré, néu ¢6 mét, doc 1ap dugc chon tir halo, -OH, —-CH;, -OCHj, -CN, va
-CF3. Theo mdt phuong an, b 12 0. Theo mot phuong 4n khac, b 13 1 va R® duoc
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chon tir Cl, F, -OH, —CHj;, —-OCHj3, -CN, va -CF3, 2'-clo, 3'-clo, 2'-flo, 3'-flo, 2'-
hydroxy, 3'-hydroxy, 3'-metyl, 2'-metoxy, 3'-xyano, hodc 3'-triflometyl. Theo
mot phuong 4n khéc, b 12 1 va R° 1a halo, —CHj3, hodc —OCHj, 3'-clo, 3'-metyl,
hodc 2'-metoxy. Theo mot phuong 4n khac, b 13 2 va R® 1a 2'-flo-5'-clo, 2',5'-
diclo, 2',5'-diflo, 2'-metyl-5'-clo, 3'-flo-5'-clo, 3'-hydroxy-5'-clo, 3',5'-diclo, 3',5'-
diflo, 2'-metoxy-5'-clo, 2'-metoxy-5'-flo, 2'-hydroxy-5'-flo, 2'-flo-3'-clo, 2'-
hydroxy-5'-clo, hogc 2'-hydroxy-3'-clo. Theo mét phwong 4n khéc, b 1a 3 va mdi
R® doc 14p 14 halo hoic —CHj, nhu 2'-metyl-3', 5'-diclo hodc 2'-flo-3'-metyl-5'-
clo. Theo mot phuong 4n cu thé, b 13 0, hodic b 13 1 va R® 13 halo, hodacbla2 va
mdi R® doc 18p duge chon tir halo va -CHj. Theo cac phuong 4n khac, cac hop
chét nay c6 cong thic Ila-IIk, Ila-11Ib, va IVa-IVd.

Theo cac phuong 4n khac dugc 14y 1am vi dy, a1la 0 va b 12 0; hodc a 13 0,
bla 1, va R® 1a 2'-flo, 3'-flo, 3'-clo, hodc 4'-flo; hojic a 12 0, b 12 2, va R® 1a 2'-flo,
5'-clo hogc 2'-metyl, 5'-clo hoic 2',5'-diclo; a 1a 1, R® 1a 3-clo, va b 12 0; hodc ala
1, R’ 1a 3-clo, b 1a 1, v R 1a 3'-clo; hogc a 1a 1, R® 1a 3-clo, b 1a 2, va R® 1a 2'-
flo, 5'-clo. Theo c4c phuong 4n khac céc hop chit nay c6 cong thire Ila-11k, Illa-
IIIb, va IVa-IVd. Dic biét dugc quan tdm 1a cac hop chét c6 cong thic:

fo) (o]
R! N R*
o K o~
R 'R 5

Nhém lién két metylen trén biphenyl tiy y dugc thé bing mot hodic hai
nhém -Cjealkyl hodc xyclopropyl. Vi dy, theo mot phuong 4n, nhém lién két
metylen trén biphenyl khong duge thé; theo mot phuong an khéc, nhom lién két
metylen trén biphenyl dugc thé bing mdt nhém -Cyealkyl (vi dy, -CHj3); va theo
mdt phuong 4n khéc nita, nhém lién két metylen trén biphenyl dugc thé bang hai
nhom -Cyealkyl (vi du, hai nhém -CHj3); theo mdt phwong an khac, nhém lién
két metylen trén biphenyl dugc thé béng nhém xyclopropyl. Cac phuong an nay

dwgc md ta 1an luot dudi dang cac cong thire IVa-IVd:
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Theo mot phuwong &n vé& hop chét c6 cong thie IVa, IVb, IVc, va IVd, R! 13 H,
R* 1a -OR* va R™ 1a H, R* 1a H, Z 13 -CH-, R* 1a -Cygalkyl (vi du,
-CH,CH(CHj3),),a120,b1a 1, vaR® 1a 3'CL.

Theo mdt phuong an khac, R! duoc chon tr H, -C;alkyl, -C;salkylen-
OC(O)R™, va

trong d6 R" 14 -Cygalkyl, -O-C, alkyl, hodc -CH[R'*]-NHC(0)O-C; galkyl; R™
14 -C.alkyl; R" 1a -CH(CHs)y; vA mdi nhém alkyl trong R! tiy ¥ dugc thé bing
1 dén 8 nguyén tir flo;

R* duoc chon tir H, -Cysalkyl, -C;salkylen-O-C,salkyl, -C;_salkylen-O-
Ce.10aryl, -[(CH;),0];.3CHj3, va
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trong d6 R* 13 -C;_alkyl; va mdi nhém alkyl trong R* tiry y duogc thé bang 1 dén
8 nguyén tir flo;

ala0vabla0; hoicala0,blal, vaRS1a2'-flo, 3'-flo, 3'-clo, hodc 4'-flo;
hodc a 13 0, b 1 2, va R® 14 2'-flo, 5'-clo hodc 2'-metyl, 5'-clo hoic 2',5'-diclo;
hogc ala 1, R’ 1a 3-clo, v b 12 0; hodc a 1a 1, R® 1a 3-clo, b 1a 1, va R® 1a 3'-clo;
hogic a 1a 1, R’ 1a 3-clo, b 14 2, va R® 1a 2'-flo, 5'-clo; va trong d6 nhém lién két
metylen trén biphenyl tity ¥ dugc thé bang hai nhém -CH;. Theo mét phuong én
cu thé v& cac hop chét nay, R%1a -ORZI1 hoic -CH,OR?; vaR* 1a H hoac -CHj;
trong d6 R* 1a H.

Ngoai ra, hop chit cu thé c6 cong thirc I ma duoc quan tAm bao gdm céc

hop chit néu trong phén vi du dudi day, cling nhu 1 mudi dwoc dung ciia né.

Quy trinh tdng hop chung

Hop chit theo sang ché c¢6 thé dugc didu ché tir cac nguyén liéu ban dau
sin c6 bang cac phuong phép chung dudi déy, cac quy trinh néu trong phan vi
du, hodc bang céach sir dung cac phuong phép, chit phan g va nguyén liéu ban
dAu khac ma da biét dbi véi chuyén gia trong linh vyc k§ thuét ndy. Mic du, céc
quy trinh duéi dy c6 thé minh hoa phuong 4n cy thé cua sang ché, nhung cin
hiéu ring céc phwong 4n khéc cia sang ché c6 thé dwoc didu ché twong ty bing
cach sir dung cing mét phwong phap hodc phuong phép tirong tw hoic bing cach
sit dung céc phuong phép, chit phan tmg va nguyén liéu ban diu khic da biét
d6i v6i chuyén gia trong linh vue k¥ thuét nay. Ciing can hiéu ring céc didu kién
cia quy trinh thong thudng hodc dwgc wu tién (vi du, nhiét do phan g, thoi
gian phéan g, ty 18 mol cua chit phan g, dung moi, ap suét, v.v.) duoc dua ra,
céc didu kién khac cua quy trinh cfing c6 thé dugc sir dung trir khi duoc quy dinh

theo céach khéc. Trong mot vai truong hop, cac phan (g dwgc thue hién & nhiét
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do trong phong va khong can do nhiét do thuc t&. Can hiéu rang nhiét d6 trong
phong & ddy c6 nghia 12 nhiét d6 nim trong khoang théng thudong c¢6 lién quan
dén nhiét do moi treong trong moi trudng phong thi nghiém, va thudng ndm
trong khoang tir 18°C dén 30°C. Trong céc trudng hop khéc, cac phan tmg duge
thuc hién & nhiét d§ trong phong va nhiét d6 thuc té duge do va duge ghi lai.
Trong khi cac diéu kién phan tmg t6i wu thuong khac nhau tiy thudc vao céc
thong s6 phan tng khéac nhau nhu cic chét phan tmg, dung mdi va cac chét dinh
lwong duogc sir dung cu thé, chuyén gia trong linh vuc ky thut nay cé thé dé
dang x4c dinh duoc céc didu kién phan i’mg thich hop bang cach sir dung cic quy

trinh t6i wu thong thuong.

Ngoai ra, nhu d4 biét dbi v6i chuyén gia trong linh vuc k§ thuét nay,
nhém bao vé thong thudng cé thé can thiét hosic mong mubn dé ngin ngira cac
nhém chirc nhat dinh khoi trai qua cic phan wng khong mong mudn. Viéc chon
lga nhém bao v€ thich hgp cho nhém chic cu thé cling nhu 13 céac didu kién va
céc chét phan tmg thich hop d bao vé va khir bao vé cac nhém chirc nay 13 da
biét 15 trong linh vic k§ thuat ndy. Nhém bao vé ngoai cic nhém bao vé duge
néu trong céc quy trinh dwoc mé ta & ddy c6 thé dwoc sir dung, néu mudn. Vi duy,
nhidu nhém bao v&, va viéc dua nhém bao vé nay vio va viée loai bo chung
dugc bdc 16 trong tai licu T. W. Greene va G. M. Wuts, Protecting Groups in
Organic Synthesis, Fourth Edition, Wiley, New York, 2006, va céc tai li€u vién

dn duoc néu trong do.

Cé4c nhém bao vé carboxy 14 thich hop dé ngin ngira cic phan tng khong
mong mubn & nhém carboxy, va vi du vé cic nhém ndy bao gdm, nhung khong
chi gidi han &, metyl, etyl, t-butyl, benzyl (Bn), p-metoxybenzyl (PMB), 9-
fluorenylmetyl (Fm), trimetylsilyl (TMS), #-butyldimetylsilyl (TBDMS),
diphenylmetyl (benzhydryl, DPM) va nhém tuwong tw. Nhém bdo v¢ amino 1a
thich hop dé ngin ngira cac phan ting khéng mong mudn & nhém amino, va vi du
vé nhém nay bao gdm, nhung khong chi giéi han &, #-butoxycacbonyl (BOC),
trityl (Tr), benzyloxycacbonyl (Cbz), 9-fluorenylmetoxycacbonyl (Fmoc),

-42-



20658

formyl, trimetylsilyl (TMS), ¢-butyldimetylsilyl (TBDMS), va nhém tuong tu.
Nhom bao vé hydroxyl 1a thich hop dé ngin ngira phan tmg khong mong mudn &
nhém hydroxyl, va vi du vé nh6m nay bao gbm, nhung khong chi giéi han & cac
nhém Cpgalkyl, silyl bao gdbm cdc nhém triCalkylsilyl, nhu trimetylsilyl
(TMY), trietylsilyl (TES), va ¢-butyldimetylsilyl (TBDMS); este (c4c nhém axyl)
bao gdm céc nhém Cisalkanoyl, nhu formyl, axetyl, va pivaloyl, va cac nhém
axyl thom nhu benzoyl; nhom arylmetyl nhu benzyl (Bn), p-metoxybenzyl
(PMB), 9-fluorenylmetyl (Fm), va diphenylmetyl (benzhydryl, DPM); va nhom
trong tu.

Céc k¥ thuat khir bao vé va cac chat phan tmg chuén dugc st dung d& loai
bé nhém bao vé, va c6 thé khic nhau thy thudc vao nhém nao dugce sir dyng. Vi
dy, natri hodc lithi hydroxit thuong dugc st dung néu nhém bao vé carboxy 1a
metyl, axit nhw TFA hodc HCI thudng dugce st dung néu nhém bao vé carboxy
1a etyl hoiic -butyl, va H,/Pd/C c6 thé dugc sir dung néu nhém bao vé carboxy la
benzyl. Nhém béo vé BOC amino c6 thé dugc loai bd bing cach st dung chét
phan Umg nhu TFA trong DCM hodc HCI trong 1,4-dioxan, trong khi nhém bao
vé Cbz amino c6 thé duoc loai bo br?lng cach st dung cac didu kién hydro hoéa
xuc tac nhu H, (1 atm) va 10% Pd/C trong dung méi rugu ("Hy/Pd/C"). Hy/Pd/C
thudng duoc sit dung néu nhém bao vé hydroxyl 1a benzyl, trong khi d6 NaOH

thudng duge sit dung néu nhém bao vé hydroxyl 1a nhém axyl.

Céc bazo thich hop dé str dung trong céc so dd ndy bao gbm, bing cach
minh hoa va khong lam gidi han, kali cacbonat, canxi cacbonat, natri cacbonat,
trietylamin, pyridin, 1,8-diazabixyclo-[5.4.0Jundec-7-en  (DBU), . N,N-
diisopropyletylamin (DIPEA), 4-metylmorpholin, natri hydroxit, kali hydroxit,
kali #-butoxit, va hydrit kim loai.

Céc chit pha loéing hoic dung mdi tro thich hop stt dung trong cac so dd
ndy bao gdm, bing cach minh hoa va khong lam gi6i han, tetrahydrofuran
(THF), axetonitril (MeCN), N,N-dimetylformamit (DMF), N, N-dimetylaxetamit
(DMA), dimetyl sulfoxit (DMSO), toluen, diclometan (DCM), clorofom
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(CHCl3), cacbon tetraclorua (CCly), 1,4-dioxan, metanol, etanol, nudc, va chét

va dung moi twong tu.

Céc chét phan tng axit carboxylic/amin lién hop thich hop bao gdm
benzotriazol-1-yloxytris(dimetylamino)phosphoni ~ hexaflophosphat ~ (BOP),
benzotriazol-1-yloxytripyrolidinophosphoni hexaflophosphat (PyBOP),
N,N,N',N'-tetrametyl-O-(7-azabenzotriazol-1-yl)uroni hexaflophosphat (HATU),
(2-(6-clo-1H-benzotriazol-1-yl)-1,1,3,3-tetrametylamini hexaflophosphat)
(HCTU), 1,3-dixyclohexylcarbodiimit (DCC), N-(3-dimetylaminopropyl)-N'-
etylcarbodiimit (EDCI), cacbonyldiimidazol (CDI), 1-hydroxybenzotriazol
(HOB), va chét phan (g twong tr. Céc phan ting lién hop dugc tién hanh trong
chit pha lodng tro khi c6 mit bazo nhu DIPEA, va duoc tién hanh trong céc diéu

kién tao lién két amit thong thudng.

T4t c4 c4c phan ting thudng duoc tién hanh & nhiét d6 ndm trong khoang
tir -78°C dén 100°C, vi du & nhiét do trong phong. Cac phan tng cé thé dugc
kiém tra béng céch st dung sic ky 16p mong (thin layer chromatography-TLC),
sic ky léng hidu ning cao (high performance liquid chromatography-HPLC),
va/hoic LCMS cho dén khi két thic. Cac phan émg c6 thé két thuc trong vai
phut, hodc c6 thé vai gid, thuong nim trong khoang tir 1 dén 2 gid va tbi da 48
gidr. Sau khi két thiic, hdn hop thu dwgc hodc san phdm phan tng c¢6 thé duge xir
Iy tiép dé thu dugc san phdm mong mudn. Vi du, hén hop phan tng hoac san
phdm phan tng c6 thé dugc dua vao mot hodc nhidu quy trinh duéi day: co hodc
phan bd (vi duy, gitta EtOAc va nudc hodc gitta 5% THF trong EtOAc va axit
phosphoric 1M); chiét (vi dy, bing EtOAc, CHCL;, DCM, clorofom); rira (vi du,
béng dung dich nuéc NaCl bdo hoa, dung dich nudec NaHCO; bdo hoa, Na,COs
(5%), CHCI; hodic NaOH 1M); lam khé (vi dy, trén MgSOQy, trén Na,SO,, hodc
trong chan khong); loc; két tinh (vi dy, tir EtOAc va hexan); ¢d (vi du, trong
chan khong); va/hoic tinh ché (vi du, séc ky silicagel, sic ky nhanh, HPLC diéu
ché, HPLC pha dao, hodc két tinh).

Hop chat c6 cong thirc I, cling nhu 12 mudi ciia ching, ¢ thé dugc didu
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ché nhu duge néu trong so do I:
SoddI
Khir bao vé

(t6i vu)
4
O/R Lién hQ’p

M
Kl}l’r bao vé
(tbi wu)

Quy trinh nay bao gdm budc lién hop hop chét co cdng thirc 1 véi hop chit co
cong thire 2, trong d6 R'-R°% Z, a, va b 1a nhur dwgc mé ta dbi véi hop chit c6
cong thirc I, va P dugc chon tir H va nhém bao vé amino, vi du vé& nhém nay bao
gdm t-butoxycacbonyl, trityl, benzyloxycacbonyl, 9-fluorenylmetoxycacbonyl,
formyl, trimetylsilyl, va z-butyldimetylsilyl. Néu P 14 nhém béo vé amino, thi
quy trinh ndy con bao gém khir bao vé hop chét c6 cong thirc 1, trude hodc in
situ v6i bude lién hop.

Trong trudng hop trong dé R! 12 nhém nhu -OCHj; hodc —OCH,CH;, thi
sau budc lién hop c6 thé 13 bude khir bao vé dé tao ra hop chét c6 cong thuc I
trong d6 R' 1a nhém nhu -OH. Do d6, mdt phwong phép diéu ché hop chét theo
sang ché bao gdm lién hop hop chét ¢ cong thic 1 va 2, béng budc khir bao vé
t51 wu dé tao ra hop chét c6 cdng thirc I hodc mudi dugc dung cua no.

Phuong phép diéu ché hop chét c6 cong thirc 1 duge md ta trong phan vi
du. Hop chit c6 cong thirc 2 thudng sin cb trén thi trudng hoiic c¢6 thé dugc didu
ché bang c4ch sir dung cac quy trinh ma da biét trong linh vuc nay.

Céc chét trung gian nhét dinh dugc mé ta & day dugc tin 13 méi va do do,
cic hop chit nay duoc d& xuit duéi dang céac khia canh khéc ciia sng ché bao

gom, vi dy, hop chat c6 cong thirc 1, hodc mudi ciia né:
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trong d6 P 14 H hogc nhém bao vé amino thich hgp, vi du vé nhém nay bao gdm,
t-butoxycacbonyl, trityl, benzyloxycacbonyl, 9-fluorenylmetoxycacbonyl,
formyl, trimetylsilyl, va -butyldimetylsilyl; va R', R%, R%, R%, R®, Z, ava b 1a

nhu dugc md ta d6i v6i hop chit c6 cong thirc I.

Chi tiét hon vé cac didu kién phan tng cu thé va cic quy trinh khac dé
diéu ché hop chét tidu bidu theo sang ché hodc céc chit trung gian cta né duge

md ta trong phan vi du néu dudi day.

Tinh hitu dung

Hop chét theo sang ché c6 hoat tinh e ché neprilysin (NEP), tirc 13, cac
hop chit nay c6 thé e ché hoat tinh xtc tac enzym. Theo mdt phuong 4n khic,
hop chit nay khong thé hién hoat tinh e ché enzym chuyén héa angiotensin
dang ké. Mot phwong phép danh gia kha nang trc ché hoat tinh NEP cia hop chét
14 hing sb wc ché (pK)). Gia tri pK; 12 16garit 4m co s6 10 ciia hing sb phéan ly
(K;), ma thuong dugc biéu dién bing don vi mol. Hop chét theo séng ché dic
biét dugc quan tAm 1a céc hop chit c6 pK; & NEP 16n hon hoic bing 6,0, cu thé
la céc hop chét c6 pK; 16n hon hodc béﬁg 7,0, va tham chi cu thd hon nita 13 cac
hop chét c6 pK; 16n hon hodc bing 8,0. Theo mot phuong 4n, cac hop chét quan
tAm c6 pK; ndm trong khoang tir 6,0 dén 6,9; theo mot phuong 4n khéc, hop chét
quan tam c6 pK; nam trong khoang tir 7,0 dén 7,9; theo mot phuong an khc nita,
hop chit quan tdm c6 pK; ndm trong khoang tir 8,0 dén 8,9; va theo mdt phuong
4n khac, hop chit quan tdm c6 pK; nim trong khoang 16n hon hoic bing 9,0.
Céc gia tri nay c6 thé dugc xac dinh bing cac k¥ thuat da biét 6 trong linh vuc

nay, cling nhu 1a trong céc thir nghiém dugc mé ta & day.
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Mot s6 do khac v& kha néng trc ché hoat tinh NEP cua hop chét 13 hing sb
trc ché bidu kién (ICsp), ma 13 ndng d6 mol ciia hop chét Gc ché tbi da mot nira
su chuyén hoéa co chit boi enzym NEP. Gi4 tri pICs, 13 16garit 4m co sb 10 cia
ICso. Hop chét theo sang ché ma dic bist dugc quan tdm, bao gém c4c hop chit
ma thé hién pICs, dbi véi NEP 16n hon hoc bing 5,0. Hop chét quan tam ciing
bao gdm céc hgp chit c6 pICsy dbi véi NEP > 6,0 hodc pICs, déi véi NEP > 7,0.
Theo mdt phwong 4n khéc, hop chit quan tAm c6 pICsy ddi v6i NEP nim trong
khoang tir 7,0 d&n 11,0; va theo mot phuorng &n khac, nim trong khoang tir 8,0-
11,0, nhu nim trong khoéang tir 8,0 dén 10,0.

Luu ¥ ring trong mot vai trudng hop, hop chét theo sang ché c6 thé c6
hoat tinh &c ché NEP yéu. Trong céc truong hop nay, chuyén gia trong linh vuc
ky thuat nay nhan thdy ring céc hop chét nay vin c6 tinh hitu dyng lam cdng cu
nghién ctru.

Céc thtt nghiém duogc 14y 1am vi dy d& xé4c dinh céc dic tinh cia hop chét
theo sang ché, nhu hoat tinh @c ché NEP, dugc md ta trong phﬁn vi du va bao
gdm bang cich minh hoa va khong lam gidi han, cac thtr nghiém ma danh gia
kha niing tic ché NEP (dugc md ta trong thir nghiém 1). Céc thir nghiém thi hai
hitu dung bao gdm céc thir nghiém dé danh gi4 kha ning e ché ACE (ciing
dugc mé ta trong thir nghiém 1) va kha ning &c ché aminopeptidaza P (APP)
(duwgc mo ta trong tai liu Sulpizio et al. (2005) JPET 315:1306-1313). Thir
nghiém dugc lyc hoc dé danh gia cac dic tinh e ché in vivo déi véi ACE va
NEP trén chudt da gdy mé duoc md ta trong thir nghiém 2 (cling xem tai lidu
Seymour et al. (1985) Hypertension 7(Suppl I):I-35-1-42 va Wigle et al. (1992)
Can. J. Physiol. Pharmacol. 70:1525-1528), trong d6 kha ning tc ché ACE
dugc danh gid bing phin trim tc ché dép Ung lam tang 4p lwc miu cua
angiotensin I va kha ning tc ché NEP dugc danh gid bang lvong diu ra

guanosin 3',5'-monophosphat vong (cGMP) ting trong nudc tiéu.

C6 rat nhidu thir nghiém in vivo ma c6 thé duge st dung dé khéng dinh céc

tinh hitu dung khéc ctia hop chét theo sang ché. MAu chuot bi ting huyét 4p tu phat

-47-



20658

tinh tdo (spontaneously hypertensive rat-SHR) 12 miu cao huyét 4p phu thudc renin,
va duge mo ta trong thir nghiém 3. Ciling xem tai liéu Intengan et al. (1999)
Circulation 100(22):2267-2275 va Badyal et al. (2003) Indian Journal of
Pharmacology 35:349-362. MAu chudt bi cao huyét 4p nhay cam v&i mudi
desoxycorticosteron (mudi DOCA) tinh t4o 1& miu bénh cao huyét 4p phu thudc thé
tich ma hitu dung dé dénh gid hoat tinh NEP, va dugc mé ta trong thir nghiém 4.
Ciling xem tai liéu Trapani et al. (1989) J. Cardiovasc. Pharmacol. 14:419-424,
Intengan et al. (1999) Hypertension 34(4):907-913, va Badyal et al. (2003) supra).
Mau chudt nhay cam véi mudi DOCA dic biét hitu dung d& dénh gia kha ning lam
giam huyét 4p ciia hop chét thir nghiém cling nhu 1a ddnh gia kha ning ngin ngira
hozc 1am cham ting huyét 4p cia hop chét thir nghiém. MAu chudt bi cao huyét ap
nhay cdm v&i mudi Dahl (Dahl salt-sensive-DSS) 12 miu bénh cao huyét 4p ma
nhay cam véi mubdi trong ché d6 dn (NaCl), va duge mé ta trong thtr nghiém 5.
Ciing xem tai liéu Rapp (1982) Hypertension 4:753-763. Mau chu6t nhay cam véi
monocrotalin bi bénh ting 4p dong mach phdi dugc moé ta, vi du, trong tai li€u Kato
et al. (2008) J. Cardiovasc. Pharmacol. 51(1):18-23, 12 mAu du do4n hiéu qua 1am
sang d4ang tin ciy trong diéu tri bénh tang 4p dong mach phéi, M3u d6ng vit bi bénh
suy tim bao gdm mau chudt DSS déi v6i bénh suy tim va mau dudng ro dong tinh
mach (chuyén huéng AV), mAu sau duoc mé ta, vi dy, trong Norling et al. (1996) J.
Amer. Soc. Nephrol. 7:1038-1044. Cac mau dong vat khic, nhu cac thir nghiém giy
dau bing cach ding dia ho nong, thir nghi€m bing dubi va thir nghiém formalin, c6
thé dugc sir dung dé danh gid cc dic tinh 1am mit cam giac clia hqp chit theo sang
ché, ciing nhu 12 mAu thit day than kinh cot sdng (spinal nerve ligation-SNL) bi dau
do bénh thén kinh. Xem tai liéu, vi dy, Malmberg et al. (1999) Current Protocols in
Neuroscience 8.9.1-8.9.15.

Hop chit theo sang ché dwgc cho 13 e ché enzym NEP trong thtr nghiém
bat ky trong sb céc thir nghiém dwgc néu trén ddy, hodc cac thir nghiém c6 ban
chét trong ty. Do d6, céc thir nghiém néu trén 13 hitu dung dé x4c dinh tinh hitu
dung ctia hop chét theo sang ché trong diéu tri, vi dy, hitu dung 1am chét chéng
tang huyét 4p hodic chét chéng tiéu chay. C4c ddc tinh va tinh hitu dung khéc cua

hop chét theo sang ché c6 thé dugc ching minh bang cach sir dung céc thu
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nghiém in vitro va in vivo khac di biét rd dbi voi chuyén gia trong linh vyc ky
thuat nay. Hop chét c6 cong thirc I ¢6 thé 1a dugc chit cling nhu 13 tién dugc
chat. Do d6, khi ban vé hoat tinh cua hop chét theo sang ché, cn hidu ring tién
duge chit nay co6 thé khong thé hién hoat tinh mong mudn trong thtt nghiém,

nhung duoc cho 13 thé hién hoat tinh mong mudn mot khi duge chuyén héa.

Hop chét theo sang ché dugc cho 13 hitu dung dé diéu tri va/hodic phong
ngira c4c tinh trang bénh dép tng véi su rc ché NEP. Do d6, dugc cho rang bénh
nhan bi bénh hoic réi loan ma duge didu tri bing cach trc ché enzym NEP hoac
bang cach 1am ting lwong co chit peptit, c6 thé duoc diéu tri bing cach st dung
mdt lugng hitu hi¢u dé didu trj hop chit theo sang ché. Vi du, bang cach trc ché
NEP, céc hgp chét dugc cho 13 ¢6 kha ndng c6 cac tdc dung sinh hoc cua peptit
noi sinh ma dwgc chuyén héa bang NEP, nhu peptit kich thich bai tiét natri trong
nudc tiéu, bombesin, bradykinin, canxitonin, endothelin, enkephalin,
neurotensin, co chét P va peptit rudt vin mach. Do d6, céc hop chét nay dugc
cho 13 ¢6 cac tac dung sinh 1y khac, vi du, trén thén, thin kinh trung wong, hé

sinh duc va hé tiéu hoa.

Theo m¢t phuong én cia sang ché, bénh nhan bi bénh hoic rdi loan ma
dugc didu tri bang cach &c ché enzym NEP, dugc diéu tri bing cach sit dung hop
chit theo sang ché ma & dang c6 hoat tinh, tic 13, hop chit c6 cong thirc I trong
@6 R'vaR*1aH, vaR%, R%, R, R, a, b, va Z 1a nhu duoc mé ta di véi hop chét
c6 cong thic L.

Theo mdt phwong 4n khic, bénh nhéan dugc didu tri bz"mg cach sir dung
hop chit ma dugc chuyén héa in vitro tao thanh hop chit ¢6 cong thirc I, trong
d6R' vaR*1a H, vaR% R%, R%, RS, a, b, va Z 1a nhu dwgc md ta di véi hop chit
c6 cong thirc 1.

Theo mdt phuong 4n khéc, bénh nhan dwgc didu tri bing cach st dung
hop chét theo sang ché ma & dang tién dugc chit & nhém R, tic 13, hop chét c6
cong thitc I, trong d6 R! dugc chon tr -Cjsalkyl, -C;salkylen-Cq_joaryl,
-Cisalkylen-Cygheteroaryl, -C;;xycloalkyl, -[(CH,),0];.3CHa, -C;¢alkylen-
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OC(O)R'®, -C.¢alkylen-NR!'R?, -C1.¢alkylen-C(O)R",
-Co.salkylenmorpholinyl, -C,_salkylen-SO,-C_salkyl,

é—w_{RM A
0] (0]
Y
0 , , ,va O,

Theo mdt phuong an khac nita, bénh nhan duge diéu tri bing cach sir
dung hop chét theo sang ché ma & dang tién dugc chit & nhém R*, tuc 13, hop
chét c6 cong thirc I, trong d6 R* duge chon tir -Ci.salkyl, -C_jalkylen-Cg_joaryl,
-Cy;alkylen-Cy.oheteroaryl, -Cjxycloalkyl, -[(CH,),0];3CH;, -Cj.galkylen-
OC(O)R¥, -Cy.alkylen-NR*'R?, -Cyalkylen-C(O)R®,
-Co.galkylenmorpholinyl, -C;_galkylen-SO,-C;_¢alkyl,

= Q )
o o
(0] (@)
N %
° , ,va o

Theo mdt phuong 4n khac, bénh nhan duge diéu tri bing céach sir dung

hop chét theo sang ché ma & dang tién dugc chit & nhém R' v & nhém R,
Bénh tim mach

Bang céch 1am cho c¢6 kha ndng co6 cac tac dung cla peptit vdn mach nhu
peptit kich thich bai tiét natri trong nudc tidu va bradykinin, hop chét theo sang
ché duoc cho 14 ¢6 tinh itu dung trong viéc didu tri va/hoic phong ngira cac tinh
trang bénh nhu bénh tim mach. Xem tai liéu, vi duy, Roques et al. (1993)
Pharmacol. Rev. 45:87-146 va Dempsey et al. (2009) Amer. J. of Pathology
174(3):782-796. Bénh tim mach dic biét dugc quan tim bao gém bénh cao huyét
ap va bénh suy tim. Bénh cao huyét 4p bao gdm, bing cdch minh hoa va khong
1am gi6i han: bénh cao huyét 4p nguyén phat, ma cling duge ding dé chi bénh

cao huyét 4p vo cin hodc bénh cao huyét 4p tu phat; bénh cao huyét 4p nguyén
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phat; bénh cao huyét 4p kém bénh than; bénh cao huyét 4p ning kém hodc khong
kém bénh than; bénh cao huyét 4p dong mach phdi, bao gdm bénh tdng 4p dong
mach phdi; va bénh cao huyét ap 1au dai. Bénh suy tim bao gém, bang c4ch minh
hoa va khong lam giéi han: bénh suy tim xung huyét; bénh suy tim cép tinh;
bénh suy tim man tinh, vi dy vé6i phan sult tdng mau tam thét trai gidm (cling
duoc ding dé chi bénh suy tim tAm thu) hodc véi phan suit tong méau tam thit
tréi béo toan (cling dugc ding dé chi 1a bénh suy tim thoi ky tdm truong); va
bénh suy tim mét b cAp va man tinh, kém hoic khong kém bénh than. Do dé,
mdt phuong 4n cla sdng ché dé cip dén hop chét theo séng ché dwoc ding dé
diéu tri bénh cao huyét 4p, cu thé 1a bénh cao huyét 4p nguyén phét hodc bénh
ting 4p dong mach phdi.

Dé diéu tri bénh cao huyét ap nguyén phét, luong hitu hiéu dé didu tri
thuong 14 lugng ma du dé 1am giam huyét 4p ciia bénh nhan. Bénh cao huyét ap
nguyén phét ndy bao gém ca bénh cao huyét &p nhe dén vira phai va bénh cao
huyét 4p ning. Néu duge sir dung dé diéu tri bénh cao huyét ép, hop chét theo
sang ché c6 thé dugc st dung ciing v6i cac chét diéu tri khac nhu cac chét dbi
khéng aldosteron, chit @c ché aldosteron synthaza, chét ttc ché enzym chuyén
héa angiotensin va chit tc ché enzym chuyén héa angiotensin/neprilysin tac
dung kép, chit hoat hoa va chit kich thich enzym chuyén héa angiotensin 2
(ACE2), vacxin angiotensin-II, chit chdng di thdo duong, chit chéng lipit, chét
chéng huyét khéi, chat di khang thu thé AT, va chat Grc ché chét déi khang thu
thé/neprilysin AT} téc dung kép, chét dbi khang thy thé tiét adrenalin By, chét déi
khang thy thé tiét adrenalin B tic dung kép/chét d6i khang thu thé a;, chét phong
bé kénh canxi, chit loi tiéu, chit dbi khang thu thé endothelin, chét trc ché
enzym chuyén héa endothelin, chit Gc ché neprilysin, peptit kich thich bai tiét
natri trong nudc tiéu va céc chit twong tu chiing, chit d6i khang thy thé thanh
thai peptit kich thich bai tiét natri trong nuéc tidu, chét cho nito oxit, chit chéng
viém khong steroit, chét uc ché phosphodiesteraza (cu thé 1a, chét @tc ché PDE-
V), chét chi van thu thé prostaglandin, chit trc ché renin, chit hoat héa va kich

thich guanylat xyclaza hoa tan, va hén hgp ctia chiing. Theo mot phuong an cu
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thé ctia sang ché, hop chit theo sang ché duogc két hop véi chit dbi khang thu thé
AT, chét phong bé kénh canxi, chét loi tiéu, hodc hdn hop cua chung, va dugc
st dung dé diéu tri bénh huyét 4p cao nguyén phat. Theo mdt phuong 4n cu thé
khac ciia sang ché, hop chét theo sang ché dwoc két hop véi chit dbi khang thu
thé ATy, va dugc st dung d& didu tri bénh cao huyét ap kém theo bénh than. Néu
duoc sir dung dé diéu tri bénh cao huyét ap lau dai, hop chét c6 thé duoc st dung

két hop v&i cac chét didu tri khac nhu chét e ché aldosteron synthaza.

Dé diéu tri bénh ting ap dong mach phdi, lwong hitu hidu dé didu tri
thudng 13 lwong ma da dé 1am giam sitc can dong mach phdi. Cac muc dich didu
tri khac 1a dé cai thién kha ndng luyén tdp cua bénh nhan. Vi dy, trong thir
nghiém 1am sang, lugng hitu hiéu @ diéu tri c6 thé 13 lwong ma cai thién kha
ning di by cua bénh nhan mot cach thodi méi trong thoi gian 6 phut (véi khoang
cach x4p xi 20-40 met). Néu duogc sir dung dé diéu tri bénh ting 4p dong mach
phdi thi hop chét ndy c6 thé duge sir dung két hop véi céc chét didu tri khac nhu
chéit dbi khéng thu thé tiét adrenalin o, chét d6i khéng thu thé tiét adrenalin B1,
chit dbi khang thu thé tiét adrenalin B,, chét &c ché enzym chuyén hoa
angiotensin, cht chdng déng, chit phong bé kénh canxi, chit loi tiéu, chit dbi
khang thu thé endothelin, chat (rc ché PDE-V, chét twong tw prostaglandin, chét
trc ché tai hdp thu serotonin chon loc, va hdn hop ciia chiing. Theo mdt phwong
an cu thé cua sang ché, hop chit theo sang ché duogc két hop VGi chit &rc ché
PDE-V hoic chét &c ché tai h'c“'lp thu serotonin chon loc va duogc dung dé didu tri

bénh ting ap dong mach phéi.

Mot phuong 4n khac ctia sang ché dé cap dén hop chét theo sang ché dugc
ding véi lwong hitu hi¢u dé diéu tri bénh suy tim, cu thé 13 bénh suy tim xung
huyét (bao gdbm ci bénh suy tim tdm thu va bénh suy tim thoi ky tAm truong
xung huyét). Thong thuong, lwong hitu hidu dé didu tri 1 lvong ma du dé 1am
giam huyét 4p va/hoic cai thién cac chirc ning than. Trong thir nghiém l4m sang,
lwgng hitu hidu dé didu trj c6 thé 13 lwong ma du dé cai thién huyét dong luc tim,

nhu doi v6i vi du giam 4p Iyc bit, ap luc tAm nhi phai, 4p lyc 1am ddy, va strc can
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mach. Theo mft phwong 4n, hop chét dugc sir dung & dang liu ding qua dudng
tinh mach. Néu dugc ding dé diéu tri bénh suy tim, hop chét ¢6 thé dugc ding
két hop vé6i cac chét diéu tri khac nhu chat dbi khang thu thé adenosin, chét phé
hily san phdm cubi glycat hoa bén vﬁng, chit ddi khang aldosteron, chit dbi
khéng thu thé ATy, chit dbi khang thy thé tit adrenalin B;, chat dbi khang thy
thé tiét adrenalin B/chit d6i khang thu thé a; téc dung kép, chit trc ché chymaza,
digoxin, chét loi tidu, chit ac ché enzym chuyén hoéa endothelin (ECE), chit déi
khang thu thé endothelin, peptit kich thich bai tiét natri trong nuée tiéu va cac
chét twong tu cla chiing, chit déi khang thu thé thanh thai peptit kich thich bai
tiét natri trong nudc tiéu, chét cho nito oxit, chét tuong tu prostaglandin, chét trc
ché PDE-V, chét hoat héa va kich thich guanylat xyclaza hoa tan, va chéit dbi
khéng thy thé vasopressin. Theo mdt phuong 4n cu thé cua sang ché, hop chét
theo sang ché dugc két hop vai chit dbi khang aldosteron, chat déi khang thu thé
tiét adrenalin B1, chét d6i khéng thy thé ATy, hodc chét loi tiéu, va duge dung dé
diéu tri bénh suy tim xung huyét.
Bénh tiéu chay

| Gibng nhu chét e ché NEP, hop chét theo sang ché dugc cho 13 ¢6 kha
ning 1am thodi bién enkephalin ngi sinh va do d6 cdc hop chét nay cling c6 thé
¢6 tinh hitu dung trong viéc diéu tri bénh tiéu chay, bao gdm bénh tiéu chay
nhiém tring va bénh tiéu chay xuét tiét/bénh tiéu chdy toan nuée. Vi dy, xem tai
liéu Baumer et al. (1992) Gur 33:753-758; Farthing (2006) Digestive Diseases
24:47-58; va Margais-Collado (1987) Eur. J. Pharmacol. 144(2):125-132. Néu
duoc ding dé diéu tri bénh tiéu chay, hop chét theo sang ché ¢6 thé dwoc két hop
v6i mot hogc nhiéu chit chdng tiéu chay khac.

Bénh than

Bing cach lam cho c6 kha ning c6 tac dung cla peptit van mach gibéng
nhu peptit kich thich bai tiét natri trong nuéc tiu va bradykinin, hop chét theo
sang ché dugc cho 13 1am ting chirc ndng thén (xem tai li€¢u Chen et al. (1999)

Circulation 100:2443-2448; Lipkin et al. (1997) Kidney Int. 52:792-801; va
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Dussaule et al. (1993) Clin. Sci. 84:31-39) va phét hién thdy c6 tinh hitu dung
trong viéc didu tri va/hodc phong ngira bénh than. Bénh théan dic biét dugc quan
tam bao g@)m bénh than di thdo dudng, bénh thin man tinh, protein niéu, va cu
thé 13 ton thuong thin cAp tinh hodc suy than c4p tinh (xem tai liéu Sharkovska
etal. (2011) Clin. Lab. 57:507-515 va Newaz et al. (2010) Renal Failure 32:384-
390). Néu duoc ding dé didu tri bénh than, hop chét nay c6 thé duoc sir dung két
hop véi cac chét diéu tri khac nhu chit tc ché enzym chuyén hoa angiotensin,

chit dbi khéng thu thé AT;, va chét loi tiéu.
Liéu phap phong ngira

Bing cach 1am cho c6 kha ndng c6 cic tdc dung cuia peptit kich thich bai
tiét natri trong nuéc tidu, hop chét theo sang ché ciing dugc cho 13 hitu dung
trong 1iéu phap phong ngira, do céc tdc dung chéng cao huyét 4p va chéng xo
clia peptit kich thich bai tiét natri trong nudc tidu (xem tai lidu Potter et al.
(2009) Hvabook of Experimental Pharmacology 191:341-366), vi du trong viéc
ngin ngira suy tim sau khi nhdi méu co tim, ngin ngira tai phat hep dong mach
sau nong dong mach vanh, ngin ngira day thanh mach m4u sau phau thuat mach
mau, ngin ngira ching xo vita ddng mach, va ngin ngira bénh mach mau do dai
thdo duong.

Bénh tang nhan dp

Bing c4ch 1am cho c6 kha ning c6 céc tic dung cia peptit kich thich bai
tiét natri trong nuée tiéu, hop chét theo sang ché duogc cho 13 hitu dung dé didu
tri bénh ting nhan ap. Vi dy, xem tai liéu Diestelhorst et al. (1989) International
Ophthalmology 12:99-101. Néu dugc ding dé diéu tri bénh ting nhin 4p, hop
cht theo sang ché c6 thé duogc két hop véi mot hodc nhidu chit chéng ting nhan
ap khac. |
Lam giam dau

Gidng nhur chit e ché NEP, hop chét theo sang ché dugc cho 12 tre ché su

thoai bién enkephalin ndi sinh va do d6 céc hop chét nay ciing c6 thé hiru dung
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lam chit giam dau. Vi dy, xem tai liéu Roques et al. (1980) Nature 288:286-288
va Thanawala et al. (2008) Current Drug Targets 9:887-894. Néu dwoc ding dé
diéu tri dau, hop chit theo sang ché c6 thé dwoc két hop v6i mot hode nhidu
dugc chét chéng cam thu dau khac nhu céc chét e ché aminopeptidaza N hoic
dipeptidyl peptidaza III, chit chéng viém khong steroit, chit tc ché tai hép thu
monoamin, chét gidn co, chit dbi khang thy thé nMDA, chét cha van thy thé

opioit, chét chil van thy thé serotonin 5-HT;p, va chét chéng trAm cam ba vong.
Cdc tinh hitu dung khdc

Do céc dic tinh (e ché NEP ciia ching, hop chét theo sang ché ciing duoc
cho 13 hitu dung 1am céc chit chéng ho, cling nhu 13 hitu dung trong diéu tri
bénh cao huyét 4p tinh mach cira ¢6 lién quan dén xo gan (xem tai liéu Sansoe et
al. (2005) J. Hepatol. 43:791-798), bénh ung thu (xem tai liéu Vesely (2005) J.
Investigative Med. 53:360-365), bénh trAm cam (xem tai liéu Noble et al. (2007)
Exp. Opin. Ther. Targets 11:145-159), rdi loan kinh nguyét, sinh non, tién san
giat, bénh lac ndi mac tir cung, rdi loan sinh san (vi dy, vo sinh & nam gibi va nit
gi6i, hoi ching budng trimg da nang, cy ghép khong thanh cong), va rdi loan
tinh duc ¢ nam giéi va phy nit, bao gdm réi loan cwong cimg & nam gi6i va rdi
loan hung phén tinh duc & phy nit. Cu thé hon 13, hop chét theo sang ché dugc
cho 13 hitu dung @€ diéu trj réi loan tinh duc & phu nir (xem tai lidu Pryde et al.
(2006) J. Med. Chem. 49:4409-4424), ma thudng dugc cho 1a khé hodc khong
thé dat dugc su thoa méan trong thé hién tinh duc & bénh nhan 13 phu nit. Réi loan
nay bao gdm nhidu réi loan tinh duc & phu nit khac nhau ké ca, bang cach minh
hoa va khong 1am gidi han, r6i loan giém ham muén tinh duc, rdi loan hung
phén tinh duc, rbi loan chirc ning cuc khoai va dau khi quan hé tinh duc. Néu
duge dung dé diéu tri cac rdi loan nay, dic biét 12 réi loan tinh duc & phu ntt, hop
chét theo sang ché c6 thé duoc két hop véi mot hodic nhidu chét thi hai sau day:
chit @c ché PDE-V, chét chu van dopamin, chit chu van thu thé estrogen
va/hogic chit dbi khang, androgen, va estrogen. Do cac dic tinh e ché NEP cua

chung, hop chat theo sang ché cling duge cho 1a c6 cac dic tinh chdng viém, va
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dugc cho 1a c6 tinh hitu dung, dic biét 1a khi dugc sir dung Kkét hop véi statin.

Céc nghién ctru méi ddy da chi ra ring NEP déng mét vai trd trong viée
didu hoa chirc ning than kinh & bénh dai thao dudng bi thidu hut insulin va bénh
béo phi do ché d6 an. Coppey et al. (2011) Neuropharmacology 60:259-266. Do
d6, do céc dic tinh e ché NEP cua ching, hop chit theo sang ché ciing duoc
cho 12 hitu dung trong viéc bao v& khéi bi suy giam thin kinh do bénh d4i thao
dudng hodc bénh béo phi do ché d6 #n gay ra.

Lugng hop chét theo sang ché dugc sir dung mdi lidu hoc tdng luong
duge st dung mdi ngay cé thé dugc x4c dinh trude hodc cé thé dugc xac dinh
trén timg bénh nhan bang cach lwu ¥ dén nhidu yéu td, bao gdm ban chét va mirc
d6 ning cua tinh trang bénh cta bénh nhan, tinh trang bénh duoc didu tri, do
tudi, cAn ning, va tinh trang sirc khoe chung ciia bénh nhén, kha ning dung nap
hoat chét cia bénh nhan, dudng ding, cic lvu y dén duge hoc nhu hoat tinh,
hiéu qua, dugc dong hoc va profin d§ doc cia hop chét va chit thi hai bat ky
duogc st dung, yéu tb twong tu. Viée diéu tri bénh nhan bi bénh hodc tinh trang
bénh (nhu bénh cao huyét 4p) c6 thé bit diu bing lidu tidn dinh hoic lidu dugc
xéc dinh bdi bac s§ didu tri, va kéo dai trong mot khoéng thoi gian can dé phong
ngira, cai thién, Gc ché, hodc lam thuyén giam céc tri€u chirg cta bénh hoic
tinh trang bénh. C4c bénh nhén trai qua phuong phap didu tri nay thudong duge
kiém soét theo cach thong thuong dé xac dinh hidu qué cua phuong phép. Vi duy,
diéu tri bénh cao huyét ap, do huyét &p c6 thé duoc sir dung dé xac dinh hi¢u qua
diéu tri. Cac d4u hiéu twong tur clia cic bénh va tinh trang bénh khac duge mo ta
& day, 1a da biét rd va d& dang duoc x4c dinh boi bac sy didu tri. Viée kiém tra
lién tuc bdi bac sy s& ddm bao ring lrong hop chét theo sang ché t&i vu s& dugce
stt dung & thoi diém nhit dinh, cling nhu 13 tao didu kién thuén loi dé x4c dinh
thoi gian diéu tri. Day ciing 1a gi4 tri cu thé néu chét thir hai cling duogc st dung,
vi viéc chon loc chiing, lidu diing, va thoi gian didu tri cling can diéu chinh. Theo
céch nay, phéc 6 didu tri va phac b lidu ding c6 thé dwoc didu chinh trong thoi

gian diéu tri sao cho luong hoat chit thip nhit ma dat dugc higu qua didu tri
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mong mudn dugc st dung va, ngoai ra viéc sir dung nay chi dugce tiep tuc chimg

n3o ma cn dé diéu tri thanh cong bénh hodc tinh trang bénh.
Cong cu nghién cuu

Vi hop chét theo sdng ché c6 hoat tinh trc ché enzym NEP, nén céc hop
chat nay ciing hitu dung lam céc cong ci_l nghién ctru dé nghién ctru hé hodc mau
sinh hoc ¢6 enzym NEP, vi du d& nghién ctru cic bénh trong d6 enzym NEP
hoic co chét peptit ciia né dong mot vai trd quan trong. Hé hoic mau sinh hoc
thich hop bit ky c6 enzym NEP c6 thé duge st dung trong cac nghién ciru nay
ma c6 thé dugc thyuc hién in vitro hoic in vivo. Hé hodc miu sinh hoc tiéu biéu
thich hgp cho nghién ctru nay bao gdm, nhung khéng chi gi6i han &, té bao, dich
chiét t bao, mang huyét trong, miu md, co quan phan lép, ddng vat c6 vl (nhu
chudt nhét, chudt céng, chudt lang, tho, cho, lon, ngudi, va v.v.), va mau hoic hé
tuong ty, trong d6 dong vét cé v dic biét dugc quan tAm. Theo mot phuong an
cu thé cua sang ché, hoat tinh enzym NEP trong dong vit c6 vi dugc e ché
bang cach sir dung lugng trc ché NEP ciia hop chit theo sang ché. Hop chit theo
sang ché ciing ¢6 thé dugc st dung 1am cong cu nghién ctru bang céch tién hanh

céc thit nghiém sinh hoc sir dung cac hop chét nay.

Néu duge sir dung 1am cong cu nghién ctru, hé hodc méiu sinh hoc chia
enzym NEP thudng duge cho tiép xic v6i mot lugng e ché enzym NEP cua
hop chit theo séng ché. Sau khi hé hodc mAu sinh hoc dugce cho tiép xtic v6i hop
chat, tdc dung e ché enzym NEP dugc xac dinh bang cach sir dung cac quy
trinh va thiét bi thong thudng, nhu bing cach danh gia kha ning gén két véi thu
thé trong thir nghiém gén két hodc dénh gid sy thay dbi qua trung gian phéi tir
trong thir nghiém chtrc ning. Tiép xtic c6 nghia 14 cho t& bao hodc mo tiép xuc
v6i hop chét, cho dong vat c6 v sit dung hop chit, vi du qua dudng trong mang
bung, qua dudng miéng, qua dudng trong tinh mach, qua dudng dudi da, hodc sir
dung xong hit, va v.v.. Budc xdc dinh nay c6 thé bao gdm danh gia dép tng
(phén tich dinh lugng) hogc c6 thé bao gdm quan sat (phan tich dinh tinh). Danh

gia dap ung c6 nghia 13, vi dy, x4c dinh tic dung ciia hop chét trén hé hoic miu
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sinh hoc bang cach sit dung céc quy trinh va thiét bi thong thudong, nhu cac thir
nghiém hoat tinh enzym va do lugng co chét cia enzym hodc sy thay dbi qua
trung gian san phim trong thir nghiém chirc ning. Cac két qua thir nghiém c6 thé
duoc dung dé x4c dinh lugng hop chét can dé thu duoc két qua mong mudn, tirc
13, lugng tic ché enzym NEP. Thong thudng, budce xac dinh s& bao gdm xé4c dinh

c4c tic dung e ché enzym NEP.

Ngoai ra, hop chit theo séang ché c6 thé duoc sir dung lam cong cu nghién
ctru d& danh gia cac hop chit hoa hoc khac, va do d6 cling hitu dung trong céc
thr nghi€ém sang loc dé phét hién, vi dy, hop chit méi co hoat tinh wrc ché NEP.
Theo céch ndy, hgp chét theo sang ché dugc st dung 1am chuén trong thir
nghiém dé so sanh cac két qué thu duge bang hop chét thir nghiém va bang hop
chit theo sang ché d& xéac dinh cac hop chét thir nghiém ma ¢ hoat tinh bing
hoc 16n hon, néu c6. Vi du, sé liéu pK; ctia hop chét thir nghiém hodc nhém hop
chat thir nghiém dwoc so sanh véi s6 liéu pK; ctia hop cht theo sang ché d& x4c
dinh hop chét thir nghiém ma c6 dic tinh mong mudn, vi du, hop chét the
| nghiém c6 gi4 trj pK; bing hoic cao hon hop chét theo sang ché, néu co. Khia
canh ndy cia sing ché bao gdm ca tao ra sd lidu so sanh (str dung cac thir
nghiém thich hop) va phan tich s6 li¢u thir nghiém @& x4c dinh hop chét th
nghiém quan tdm, nhu 14 cac phuwong 4n riéng biét. Do d6, hop chét thir nghiém
c6 thé dugc danh gia trong thir nghiém sinh hoc, béng phurong phap bao gdm cac
budc: (a) tién hanh thir nghiém sinh hoc véi hop chét thir nghiém dé thu duoc gia
tri thir nghiém thr nhét; (b) tién hanh thir nghiém sinh hoc v6i hop chét theo
sang ché dé thu duoc gia tri thir nghiém tht hai; trong d6 buédc (a) dugc tién
hanh trudc, sau hodc ddng thoi véi bude (b); va (c) so sanh gié tri thr nghiém
thtr nhat thu dugc tir bude (a) v6i gia tri thir nghiém thir hai thu duge tir bude
(b). Cac thtr nghiém sinh hoc dwge ldy 1am vi du bao gdm thir nghiém trc ché

enzym NEP.

Dugc phim va ché phim

Hop chét theo sang ché thuong dugc sir dung cho bénh nhan & dang duoc
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pham hoic ché phidm. Dugc phdm nay c6 thé dugc st dung cho bénh nhan bing
dudng dung thich hop bao gdm, nhung khéng chi giéi han &, duong miéng,
duong tryc trang, dwong 4m dao, dudng mili, xdng hit, khu trt (bao gdm qua da),
mét, va cac dudong ngoai dudng tidu héa. Ngoai ra, hgp chit theo sang ché c6 thé
duoc sir dung, vi du qua dudng miéng, & dang nhiéu lidu mdi ngay (vi dy, hai,
ba, hogic bon 1an mdi ngay), & dang lidu don mdi ngdy hoic liéu don mdi tuln.
Can hiéu ring dang bt ky cua hop chét theo séng ché, (tirc 13, bazo tu do, axit tu
do, mubi duge dung, solvat, v.v.) ma thich hop cho dudng ding cu thé c6 thé

duge st dung trong dugc pham duoc ban ludn & day.

Do d6, theo mdt phuong 4n, sang ché dé& cép dén duge pham chtra chét
mang dugc dung va hop chét theo sang ché. Dugc phim c6 thé chira thém cac
chit didu tri vid/hodc chét bao ché khac néu mudn. Khi ban v& duge phim, thuat
ngit "hop chét theo séng ché" ciing c6 thé dugc dung d& chi & ddy 1a "hoat chét, "
dé phan biét n6 véi cac thanh phan khéc ciia duge phdm, nhv chit mang. Do dé,
can hiéu ring thuat ngit "hoat chat" bao gbm hop chét c6 cong thire I cling nhur 14

mubi duge dung va solvat ctia hop chét do.

Dugc phim theo séng ché thuong chira lugng hitu hiéu dé didu tri ctia hop
chit theo sang ché. Tuy nhién, chuyén gia trong linh vyc k¥ thuit nay nhan thiy
ring duoc phim c6 thé chira nhidu hon lwgng hitu hiéu dé didu tri, nhu & ché
phdm ban thanh phém, hogc it hon lwgng hiru hidu d& didu tri, tc 13, lidu don vi
riéng dugc bao ché dé st dung nhiéu 14n dé dat dugc lugng hitu hiéu dé didu tri.
Théng thudng, duwge phdm s& chira hoat chét véi lugng ndm trong khoang tir
0,01 dén 95% trong luong, bao gdm, lwong nim trong khoang tir 0,01 dén 30%
trong lwong, nhu lugng ndm trong khoang tir 0,01 dén 10% trong lugng, trong d6
luong thyc té tiry thudc vao ban than duge phim, duong ding, tAn suét dung, va
v.v.. Theo mét phuong 4n, duge phdm thich hop cho dang lidu ding qua dudng
miéng, vi du c6 thé chira hoat chét voi lwong nim trong khoang tir 5 dén 70%

trong lugng, hodc lwong ndm trong khoang tir 10 dén 60% trong luong.

Chét mang hoic t4 dugc thong thudng bét ky c6 thé duge st dung trong
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duoc phém theo sang ché. Viée chon lya chét mang hoic t4 dugc cu thé, hodc
hdn hop chit mang hoc ta dugc, s& tily thudc vao cach dung dugc dung dé didu
tri bénh nhén cy thé hoic loai tinh trang bénh hoic bénh. V& diém nay, quy trinh
bao ché duge phim thich hop cho cach dung cu thé 13 thudc pham vi cia chuyén
gia trong linh vuc bao ché. Ngoai ra, chét mang hodc ta dugc duoc st dung trong
dugc phdm nay 14 sin c6 trén thi truong. Bang cdch minh hoa thém, cac k¥ thuat
bao ché thong thudong dwgc mod ta trong tai li€u Remington: The Science and
Practice of Pharmacy, 20® Edition, Lippincott Williams & White, Baltimore,
Marylva (2000); va H. C. Ansel et al., Pharmaceutical Dosage Forms and Drug
Delivery Systems, T™ Edition, Lippincott Williams & White, Baltimore,
Maryland (1999).

Vi du tiéu biéu vé& cic nguyén lidu ma c6 thé duoc dung 1am chit mang
dugc dung bao gém, nhung khong chi gi6i han &, cac chit sau: dudng, nhu
lactoza, glucoza va sucroza; tinh bdt, nhu tinh bt ngd va tinh bot khoai tay;
xenluloza, nhu xenluloza vi tinh thé, va din xuét cta né, nhu natri carboxymetyl
xenluloza, etyl xenluloza va xenluloza axetat; tragacan dang bot; mach nha;
gelatin; bot talc; t4 duge, nhu bo cacao va sép ding trong bao ché thudc dan;
déu, nhu dau lac, ddu hat bong, dau rum, diu ving, dau oliu, diu ngod va dau dau
tuong; glycol, nhu propylen glycol; polyol, nhu glyxerin, sorbitol, manitol va
polyetylen glycol; este, nhu etyl oleat va etyl laurat; aga; chit dém, nhu magie
hydroxit va nhém hydroxit; axit alginic; nuéc khong chira chit gy sét; dung
dich nuéc mubi ding truong; dung dich Ringer; rugu etylic; dung dich dém
phosphat; khi déy dugc nén, nhu cloflocacbon va hydroflocacbon; va cac chét

trong thich khong doc khéc duge st dung trong dugc phim.

Dugc phim thudng dwgc bao ché bang cach tron k§ hoat chit véi chét
mang dugce dung va mot hoic nhiéu thanh phén tiy y. Sau d6, hdn hop da tron
déng nhét thu dugc dugc tao hinh hodc dugc nap vao vién nén, vién nang, vién
tron, hop, dng, thiét bji phan phébi va dang twong ty bang cach st dung cac quy
trinh va thiét bi thong thudng.
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Theo mdt phuong 4n, dwgc phdm thich hop dé dung qua duong miéng.
Dugc phim thich hop dé ding qua dudng miéng c6 thé & dang vién nang, vién
nén, vién tron, vién ngim, vién nang tinh bot, vién bao dudng, bot, cdm; dung
dich hodc hdn dich trong dung dich chira nuéc hodc khong chita nuéc; nhii
tuong dau trong nude hodc nude trong dau; cdn ngot hoic siro; va dang twong

tu; moi dang chira mot lrong tién dinh hoat chét.

Néu duoc du dinh ding qua dudng miéng & dang liéu rén (vién nang, vién
nén, vién tron va dang tuong tw), thi duge phdm nay thudng chira hoat chit va
mdt hodc nhidu chit mang dwoc dung, nhu natri xitrat hodc dicanxi phosphat.
Céc dang liéu rén ciing c6 thé chtra: chét don, nhw tinh bdt, xenluloza vi tinh thé,
lactoza, sucroza, glucoza, manitol, va/hoiic axit silixic; chit két dinh, nhu
carboxymetylxenluloza, alginat, gelatin, polyvinyl pyrolidon, sucroza va/hoic
acaxia; chit 1am 4m, nhw glyxerol; chét gdy rd, nhu aga-aga, canxi cacbonat, tinh
bot khoai tdy hodc tinh bot sin, axit alginic, silicat nhit dinh, va/hodc natri
cacbonat; chit 1am cham dung dich, nhu parafin; chét 1am ting hép thu, nhu cac
hop chit amoni bic bén; chit 1am Am, nhu rugu xetylic va/hodc glyxerol
monostearat; chit hép thu, nhu dét sét kaolin vd/hodic bentonit; chit lam trom,
nhur bot talc, canxi stearat, magie stearat, polyetylen glycol dang rén, natri lauryl

sulfat, va/hodc hdn hgp ctia chiing; chit mau; va chit dém.

Chét giai phéng, chét 1am 4m, chét bao, chit 1am ngot, chét didu vi va chét
1am thom, chit bdo quan va chit chéng oxy héa cling c6 thé c6 mit trong dugc
phdm. Chét bao dwoc l4y 1am vi du cho vién nén, vién nang, vién tron va dang
twong tw, bao gdm céc chit duge sir dung d& bao tan trong rudt, nhu xenluloza
axetat phtalat, polyvinyl axetat phtalat, hydroxypropyl metylxenluloza phtalat,
copolyme este ciia axit methacrylic-axit methacrylic, xenluloza axetat trimelitat,
carboxymetyl etyl xenluloza, hydroxypropyl metyl xenluloza axetat sucxinat, va
chit twong tw. Vi du v& c4c chit chdng oxy hoéa dwoc dung bao gdm: chét chéng
oxy hoa hoa tan trong nuwdc, nhu axit ascorbic, xystein hydroclorua, natri

bisulfat, natri metabisulfat, natri sulfit va chit chéng oxy héa twong tu; chét
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chdng oxy héa tan trong diu, nhwr ascorbyl palmitat, hydroxyanisol dugc butyl
héa, hydroxytoluen dugc butyl hoda, lexithin, propyl galat, alpha-tocopherol, va
chét chéng oxy hoa tuong tu; va chét tao chelat vi kim loai, nhw axit xitric, axit
etylendiamin tetraaxetic, sorbitol, axit tartaric, axit phosphoric, chét tao chelat

v6i kim loai twong tur.

Duoc pham ciing c6 thé duoc bao ché dé tao ra su giai phong cham hodc
c6 kiém soét hoat chat bang cach sir dung, vi dy, hydroxypropyl metyl xenluloza
véi ty 16 khac nhau hodc cbt polyme khéc, liposom va/hodc vi ciu. Ngoai ra,
duoc phdm theo séng ché c6 thé chita chit can quang va c6 thé duge bao ché sao
cho ching chi gidi phéng hoat chét, hoic t6t hon 13, & mot pha“tn nhét dinh coa
duong da day rudt, tiry ¥, theo cach 1am cham. Vi du vé& céc thanh phan bao ma
¢6 thé duge st dung bao gdm chét polyme va sap. Hoat chét ciing c6 thé & dang

vi bao nang, tity ¥ v6i mot hodc nhidu ta dugc duge mo ta trén day.

Dang lidu long thich hop @ ding qua dwdong miéng bao gbém, bang cach
minh hoa, nhil twong dugc dung, vi nhii twong, dung dich, hén dich, siro va cdn
ngot. Dang lidu 1ong thudong chira hoat chit va chit pha lodng tro, nhu, vi dy,
nude hodc dung mdi khac, chét hoa tan va chat nhii héa, nhu rugu etylic, ruou
isopropyl, etyl cacbonat, etyl axetat, rugu benzylic, benzyl benzoat, propylen
glycol, 1,3-butylen glycol, dau (vi dy, dau hat bong, dAu lac, diu ngo, diu mim,
dau oliu, dau thau diu va diu vimg), glyxerol, rwou tetrahydrofuryl, polyetylen
glycol va este sorbitan ciia axit béo, va hdn hop ciia chiing. Hbn dich c6 thé chira
chit tao hdn dich nhw, vi du, rugu isostearyl dugc etoxyl hoéa, cac este
polyoxyetylen sorbitol va sorbitan, xenluloza vi tinh thé, nhém metahydroxit,

bentonit, aga-aga va tragacan, va hdn hop ciia chiing.

Néu dugc dinh ding qua dwdng miéng, dugc phdm theo sang ché c6 thé
dugc trinh bay & dang liéu don vi. Thuat ngit "dang liéu don vi" dugc ding dé
chi don vi riéng ré& thich hop dé diing cho bénh nhén, tirc 13, mbi don vi chira mot
luong tién dinh hoat chit dugc tinh toan dé thu duge tac dung diéu tri mong

mudn mdt minh hodc két hgp véi mdt hodc nhi€u don vi khac. Vi dy, dang liéu
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don vi ndy c6 the 1a vién nang, vién nén, vién tron, va dang tuong tu.

Theo mdt phuong 4n khéc, dugc phim theo sang ché thich hop dé ding
x0ng hit, va thudng & dang khi dung hoic bot. Cac duoc phdm nay thu’b’ng duoc
sir dung bing céc thiét bi phan phdi da biét rd, nhu binh khi dung, bot khé, hoic
binh xdng hit dinh lidu. Thiét bi khi dung tao ra dong khong khi c6 tde d6 cao
ma khién cho ché phim duoc xit ra & dang swong mu dugc phan phdi dén duong
h6 hép cta bénh nhan. Ché phdm khi dung dugc liy 1am vi du chira hoat chit
dugc hoa tan trong chét mang tao thanh dung dich, hodc dugc micron hoéa va
duoc két hop v6i chit mang tao thanh huyén phi chira hat duge micron héa véi
c& c6 thé hit duge. May x6ng hit bdt kho st dung hoat chét & dang bot chay tu
do ma dugc phan tin vao dudng hd hép ciia bénh nhan trong qua trinh hit vao.
Ché phdm b6t kho duge 14y 1am vi du chtra hoat chit duoc tron khé véi ta duoc
nhu lactoza, tinh bdt, manitol, dextroza, axit polylactic, polylactit-co-glycolit, va
hdn hop cta ching. M4y xdng hit dinhlliéu giai phéng mot lugng xéc dinh hoat
chat nho khi nd ddy duoc nén. Ché phdm dinh lidu dugc 14y 1am vi dy bao gdm
dung dich hoic hdn dich chira hoat chét trong khi nd diy hoéa léng, nhu
cloflocacbon hogc hydrofloalkan. Cé4c thanh phan tiy ¥ cta ché phim nay bao
gém déng dung mdi, nhu etanol hodc pentan, va chét hoat dong bé mit, nhu
sorbitan trioleat, axit oleic, lexithin, glyxerin, va natri lauryl sulfat. Cac ché
phim nay thudng duoc bao ché bing cach bd sung hydrofloalkan dugc nén hoidc
dugc 1am lanh vao dd chira thich hop chira hoat chét, etanol (néu c6) va chat hoat
dong bé mit (néu c6). D& bao ché hdn dich, hoat chit dugc micron héa va sau d6
duge tron voi chit nd dAy. Theo cach khac, ché phém hén dich c6 thé duge didu
ché bang cach sdy phun mét 16p bao chét hoat dong bé mét 1én céc hat hoat ché_t
da micron héa. Sau d6, ché phim duoc nap vao hop khi dung, ma 13 mdt phén

cua may x0ng hit.

Hop chét theo sang ché ciing c6 thé dwogc sir dung ngoai duong tiéu héa
(vi du, bang cach tiém dudi da, tiém tinh mach, tiém bép, hoic tiém trong mang

bung). Dé st dung theo cach nay, hoat chit dwoc tao ra & dang dung dich, hén
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dich ho#c nhil twong. Céc dung méi duoc ldy 1am vi du @8 bao ché cac ché phém
ndy bao gébm nuéc, dung dich nwde mudi, rwou c6 trong lugng phan tir thip nhu
propylen glycol, polyetylen glycol, diu, gelatin, este cta axit béo nhu etyl oleat,
va dung méi twong tw. Ché phim diing ngoai dudng tidu héa cling c6 thé chira
mdt hodc nhiéu chit chéng oxy hoa, chét hoa tan, chit 1am &n dinh, chét bao
quan, chit 1am 4m, chét nhii héa, va chét phén tan. Chét hoat dong bé mat, chét
lam n dinh khac hodic chét didu chinh pH (axit, bazo hodc dung dich dém) va
chét chéng oxy héa dic biét 13 hitu dung dé 1am dn dinh ché pham, vi dy, dé 1am
giam tdi thiéu hogc dé tranh s thiy phan cac lién két este va amit ma c6 thé c6
mit trong hop chét. Céc ché phim nay c6 thé duoc lam vo tring bang céach st
dung moi truong ti€ém dugce vo trung, c_hét lam vo trung, loc, chiéu xa, hodic dun
néng. Theo mdt phuong 4n cu thé, ché phim ding ngoai duodng tiéu héda chira
dung dich nuéc xyclodextrin 1am chit mang dugc dung. Xyclodextrin thich hop
bao gdm cac phan tir dang vong chira sdu hoic nhiu hon sdu don vi o-D-
glucopyranoza dugc lién két & vi tri 1,4 bing lién két nhu trong amylaza, -
xyclodextrin hodc xycloheptaamyloza. Xyclodextrin duge 14y 1am vi du bao gdm
din xuét xyclodextrin nhu hydroxypropyl va sulfobutyl ete xyclodextrin nhu
hydroxypropyl-B-xyclodextrin va sulfobutyl ete B-xyclodextrin. Dung dich dém
dugc 14y 1am vi du cho céc ché phdm nay bao gdm dung dich dém c6 ngudn gbe

axit carboxylic nhu cac dung dich dém xitrat, lactat va maleat.

Hop chit theo séng ché ciing c6 thé dugc st dung qua da nh& hé phan
phdi qua da da biét va t4 duoe. Vi du, hop chit c6 thé dugc tron véi chit 1am
tang thim, nhu propylen glycol, polyetylen glycol monolaurat, azaxycloalkan-2-
on va chét 1am ting thAm twong tu, va dwgc dua vao miéng dan hodc hé phan
phdi twong tr. T4 duoc khéc bao gdm chit tao gel, chit nhil héa va dung dich

dém, c6 thé dugc st dung trong ché phim dung qua da nay néu muén.
Chdt thit hai

Hop chit theo sang ché c6 thé hitu dung 1am chét diéu tri bénh duy nhét

hoic ¢6 thé dugc két hop v&i mot hodic nhidu chét didu tri khac @ thu duoc tac
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dung didu trj mong muén. Do d6, theo mot phuong an, dugce phém theo sang ché
chita cac duge chat khac ma duge ddng st dung v&i hop chit theo sang ché. Vi
du, duoc phdm ndy c6 thé chira thém mot hodc nhiéu dugc chét (cling dugc dung
dé chi 13 "chét thir hai"). Céc chét didu trj ndy 13 da biét 13 trong linh vuc ndy, va
bao gém chét ddi khéang thy thé adenosin, chit dbi khang thu thé tiét adrenalin o,
chét ddi khéng thu thé tiét adrenalin B;, chét cha van thu thé tiét adrenalin B,
chit d@bi khang thy thé tiét adrenalin B/chét dbi khang thy thé o; tic dung kép,
chét pha hity san phim cubi glycat héa bén vitng, chit dbi khang aldosteron, chét
e ché aldosteron syntaza, chét e ché aminopeptidaza N, androgen, chét tc ché
enzym chuyén hoéa angiotensin va enzym chuyén héa angiotensin/chit trc ché
neprilysin tdc dung kép, chit kich thich va chit hoat hoa enzym chuyén héa
angiotensin 2, vacxin angiotensin-II, chit chong dong, chit chéng dai théo
dudng, chit chdng tidu chay, chét chdng ting nhin &p, chit chdng lipit, chit
chéng cim thy dau, chit chéng huyét khéi, chit di khang thu thé AT, va chét
trc ché chét dbi khang thy thé AT/neprilysin tic dung kép va chit phong bé thu
thé angiotensin da chirc ning, chit dbi khang thu thé bradykinin, chét phong bé
kénh canxi, chét Gc ché chymaza, digoxin, chét loi tiéu, chét chu van dopamin,
chit &c ché enzym chuyén hoa endothelin, chét dbi khang thu thé endothelin,
chit e ché HMG-CoA reductaza, estrogen, chit chu van thu thé estrogen
va/hoic chit d6i khang, chét wrc ché tai hép thu monoamin, chit gian co, peptit
kich thich bai tiét natri trong nuwdc tiéu va cac chét trong tu ciia chiing, chit dbi
khéng thy thé thanh thai peptit kich thich bai tiét natri trong nuéc tidu, chit e
ché neprilysin, chit cho nito oxit, chat chéng viém khéng steroit, chat déi khéng
thy thé N-metyl d-aspartat, chit chi van thu thd opioit, chit tc ché
phosphodiesteraza, chit twong tu prostaglandin, chdt chi van thy thé
prostaglandin, chét &rc ché renin, chét Gc ché tai hép thu serotonin chon loc, chét
phong bé kénh natri, cht hoat héa va kich thich guanylat xyclaza hoa tan, chét
chdng trAim cam ba vong, chét dbi khang thu thé vasopressin, va hdn hop ctia

chiing. Vi du cu thé vé& cac chit nay dwoc mo ta chi tiét & day.

Do do, ciing theo mdt khia canh khéc ciia sang ché, dwoc phdm chira hop
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chét theo séng ché, hoat chét tht hai, va chét mang dugc dung. Hoat chét tht ba,
thit tu, v.v. cling c6 thé duoc chira trong ché phdm. Péi véi liéu phap két hop,
lwong hop chét theo sang ché ma dugc sir dung, ciing nhu 13 lvgng chét tht hai,

¢6 thé nho hon lwong thudng duge sir dung trong liéu phap don.

Hop chét theo séng ché co thé d_uqc tron co hoc voi hoat chit thu hai dé
tao thanh dugc phém chira ca hai chét; hodic mdi chit c6 thé c6 miit trong cac ché
phim riéng biét ma dugc st dung ddng thdi hodc & cac thoi didm riéng biét cho
bénh nhén. Vi du, hgp chét theo sang ché c6 thé dwgc két hop v6i hoat chit the
hai bang céach sir dung céc quy trinh va thiét bi thong thuong tao thanh hdn hop
chtta cac hoat chit bao gdm hop chét theo sang ché va hoat chét thtr hai. Ngoai
ra, hoat chit c6 thé dugc két hop v6i chit mang duoc dung dé tao thanh duoc
phdm chtra hop chit theo sang ché, hoat chit thi hai va chat mang dugc dung.
Theo phuong 4n ndy, cac thanh phin ciia dugc phim thudng dugc tron dé tao
thanh hdn hop vat 1y. Sau d6, hdn hop vt Iy dwoc sir dung véi lwong hitu hidu

dé diéu tri bing dudng bét ky trong sb cac dudng dugc mo ta ¢ day.

Theo cach khéc, hoat chét c6 thé gitt nguyén riéng biét trede khi cho bénh
nhan ding. Theo phuong 4n ndy, cic hoat chit khong duge trdn co hoc véi nhau
trude khi st dung nhung dugc st dung dong thoi hodc & cc thoi diém riéng bist
duéi dang céc dugc phdm riéng r8. Cac duge phim nay c6 thé duge trinh bay
riéng 1& hoic c6 thé duge trinh bay ciing nhau trong kit. Néu duge st dung & cac
thoi diém riéng biét, dugc cht thir hai thudong dugc sir dung sau khi ding hop
chit theo sang ché dudi 24 gid, thoi gian sit dung duge chit the hai nim trong
khoang bat ctt thi diém nao tir thoi didm sir dung ddng thoi véi hop chét theo
sang ché dén 24 gior sau khi dung lidu. Viéc dung nay ciling dugc coi 1a dung lién
tiép. Do d6, hop chit theo sang ché c6 thé dugc ding qua dudng miéng dong
thdi hodc lién tiép véi hoat chit khac bing céch sir dung hai vién nén, trong do6
mdi vién nén chira méi hoat chit, trong d6 sir dung lién tiép c6 nghia 1a ding
ngay sau khi diing hop chét theo sang ché hodc ¢ thoi diém tién dinh nao d6 sau

do6 (vi dy, mot gidr sau hodc ba gid sau). Ciing dugc bao gdm 1a hoat chét thi hai
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c6 thé dugc st dung sau khi dung hop chét theo séang ché hon 24 gid. Theo cach
khéc, sir dung két hop c6 thé duge sir dung bing céc duong dung khac nhau, tic
13, mot hoat chit diing qua dwdng miéng va hoat chit con lai ding bing cach

x0ng hit.

Theo mét phuong an, kit chita dang liéu thir nhit chira hop chét theo sang
ché va it nhét mot dang lidu khéc chira mot hodc nhidu chét thit hai néu & day,
v6i lugng d dé tién hanh phwong phap theo sang ché. Dang lidu tht nhit va
dang liu thi hai (hodc thit ba, v.v.) déu chira mot lwong hitu hiéu dé diéu tri cua

hoat chét dé didu tri hodc phong ngira bénh hoéc tinh trang bénh ¢ bénh nhan.

(Céac) chét thir hai, néu duoc bao gém, c6 mit véi lugng hitu hiéu dé didu
tri sao cho chung thudng dugce st dung véi lugng ma thu dugc tic dung cé loi dé
diéu tri néu dugc ddng st dung v6i hop chét theo sang ché. Chét thir hai ndy c6
thé & dang mudi duoc dung, solvat, chit ddng phan 14p thé tinh khiét quang, va
v.v.. Chét thtr hai ndy ciing ¢6 thd & dang tién dwoc chét, vi dy, hop chét c6
nhém axit carboxylic ma duoc este héa. Do d6, chit tht hai néu & day duogc du
dinh 13 bao gdm tit ca cac dang ndy, va sin c6 trén thi trudng hodc c6 thé duoc

diéu ché bang cach sir dung c4c quy trinh va chét phan ung thong thuong.

Theo mdt phuong 4n, hop chat theo sang ché duoc sir dung cing voi chét
d6i khang thu thé adenosin, vi du tiéu bidu v& chét déi khang ndy bao gbm,
nhung khéng chi giéi han &, naxifylin, rolofylin, SLV-320, theophylin, va
tonapofylin.

Theo mot phuong 4n, hop chét theo sang ché dwoc sir dung cling véi chét
dbi khang thu thé tiét adrenalin o, vi du tiéu biéu vé chét dbi khéng nay bao gém,

nhung khong chi giéi han &, doxazosin, prazosin, tamsulosin, va terazosin.

Hop chét theo sang ché ciing c6 thé dwoc str dung cing v6i chét dbi khéng
thy thé tiét adrenalin B, ("chit phong bé B,"). Chét phong bé B; tiéu biéu bao
g.(*)m, nhung khong chi gidi han 6, acebutolol, alpreholol, amosulalol, ‘arotinolol,
atenolol, befunolol, betaxolol, bevantolol, bisoprolol, bopindolol, buxindolol,

bucumolol, bufetolol, bufuralol, bunitrolol, bupranolol, bubridin, butofilolol,
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carazolol, carteolol, carvedilol, celiprolol, cetamolol, cloranolol, dilevalol,
epanolol, esmolol, indenolol, labetolol, levobunolol, 'mepindolol, meﬁpranolbl,
metoprolol nhu metoprolol sucxinat va metoprolol tartrat, moprolol, nadolol,
nadoxolol, nebivalol, nipradilol, oxprenolol, penbutolol, perbutolol, pindolol,
practolol, pronethalol, propranolol, sotalol, sufinalol, talindol, tertatolol, tilisolol,
timolol, toliprolol, xibenolol, va hén hgp clia chiing. Theo mdt phwong 4n cu thé,
chit dbi khang B, dwoc chon t atenolol, bisoprolol, metoprolol, propranolol,
sotalol, va hén hop ctia ching. Thong thudng, chit phong bé Bi s€ dugc st dung

v6i lugng di dé cung cip lugng 2-900mg mdi lidu.

Theo mét phuong 4n, hop chét theo sang ché dwoc st dung két hop véi
chét chu van thy thé tiét adrenalin B2, vi du tiéu biéu v& chit chu van nay bao
g<‘3m, nhung khong chi gidi han ¢, albuterol, bitolterol, fenoterol, formoterol,
indacaterol, isoetharin, levalbuterol, ‘metaproterenol, pirbuterol, - salbutamol,
salmefamol, salmeterol, terbutalin, vilanterol, va chét twong tu. Thong thuong,
chét chii van thy thé tiét adrenalin B> dugc st dung v6i lugng di dé cung cp

lwgng 0,05-500pg mdi lidu.

Theo mdt phwong 4n, hop chit theo sang ché dugce st dung ciing v6i chit
phé hily san phdm cubi glycat hoa bén vitng (advanced glycation end product-
AGE), vi dy vé chit nay bao gdm, bang cach minh hoa va khong lam gidi han,
alagebrium (hodc ALT-711), va TRC4149.

Theo mdt phuong 4n khéc, hop chit theo sang ché dwoc st dung cung véi
chit dbi khang aldosteron, vi du tidu biéu v& chét nay bao gdm, nhung khéng chi
gi6i han 0, eplerenon, spironolacton, va hdn hgp ctia chiing. Thong thudng, chét
d6i khang aldosteron dwgc sit dung véi lugng du dé cung cép luong 5-300mg
mdi ngay.

Theo mdt phuong 4n, hop chét theo sang ché dugc st dung két hop véi
chit trc ché aminopeptidaza N hoc dipeptidyl peptidaza III, vi du vé nhém nay
bao gdm, bing cach minh hoa va khong lam giéi han, bestatin va PC18 (2-

amino-4-metylsulfonyl butan thiol, methionin thiol).
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Hop chit theo sang ché ciing c¢6 th duoc sir dung két hop véi chét &rc ché
enzym chuyén héa angiotensin (ACE). C4c chét &rc ché ACE tiéu bidu bao gbm,
nhung khong chi gi6i han &, accupril, alaxepril, benazepril, benazeprilat,
captopril, ceranapril, cilazapril, delapril, enalapril, enalaprilat, fosinopril,
fosinoprilat, imidapril, lisinopril, moexipril, monopril, moveltopril, pentopril,
perindopril, quinapril, quinaprilat, ramipril, ramiprilat, saralasin axetat, spirapril,
temocapril, trandolapril, zofenopril, va hdn hgp ctia chiing. Theo mét phuong an
cu thé, chit &rc ché ACE duoc chon tir: benazepril, captopril, enalapril, lisinopril,
ramipril, va hén hop ctia ching. Thong thudng, chét tc ché ACE duoc st dung

v6i lugng du @ cung cdp 1-150mg mdi ngay.

Theo mdt phuong 4n khic, hop chét theo sang ché dwoc sir dung két hop
véi chit e ché enzym chuyén héa angiotensin/neprilysin (ACE/NEP) tac dung
kép, vi du vé chit nay bao gdm, nhung khong chi gi6i han &: AVE-0848 (axit
(48,78, 12bR)-7-[3-metyl-2(S)-sulfanylbutyramido]-6-oxo0-1,2,3,4,6,7,8,12b-
octahydropyrido[2,1-a][2]-benzazepin-4-carboxylic); AVE-7688 (ilepatril) va
hop chit géc cia n6; BMS-182657 (axit 2-[2-0x0-3(S)-[3-phenyl-2(S)-
sulfanylpropionamido]-2,3,4,5-tetrahydro-1H-1-benzazepin-1-yl]axetic); CGS-
35601 (N-[1-[4-metyl-2(S)-sulfanylpentanamido]xyclopentylcacbonyl]-L-
tryptophan); fasidotril; fasidotrilat; enalaprilat; ER-32935 (axit (3R,6S,9aR)-6-
[3(S)-metyl-2(S5)-sulfanylpentanamido]-5-oxoperhydrothiazolo[3,2-a]azepin-3-
carboxylic); gempatrilat; MDL-101264  (axit (4S,7S,12bR)-7-[2(S)-(2-
morpholinoaxetylthio)-3-phenylpropionamido]-6-oxo0-1,2,3,4,6,7,8,12b-
octahydropyrido[2,1-a][2]benzazepin-4-carboxylic); MDL-101287 (axit [4S-
[4a,70(R*),12bp]]-7-[2-(carboxymetyl)-3-phenylpropionamido]-6-oxo-
1,2,3,4,6,7,8,12b-octahydropyrido[2,1-a][2]benzazepin-4-carboxylic);
omapatrilat; RB-105  (N-[2(S)-(mercaptometyl)-3(R)-phenylbutyl]-L-alanin);
sampatrilat; SA-898 ((2R,4R)-N-[2-(2-hydroxyphenyl)-3-(3-
mercaptopropionyl)thiazolidin-4-ylcacbonyl]-L-phenylalanin); Sch-50690 (N-
[1(S)-carboxy-2-[N2-(metansulfonyl)-L-lysylamino]etyl]-L-valyl-L-tyrosin); va

hdn hop ciia ching, ciing c6 thé duge bao gdm. Theo mét phurong 4n cy thé, chét
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ttc ché ACE/NEP dugc chon tir: AVE-7688, enalaprilat, fasidotril, fasidotrilat,

omapatrilat, sampatrilat, va hdn hgp ciia chiing.

Theo mdt phwong 4n, hogp chét theo sang ché dugc sir dung két hop véi
chit hoat hoa hoic chét kich thich enzym chuyén héa angiotensin 2 (ACE2).

Theo mdt phuong 4n, hop chét theo séng ché duoc sir dung két hop véi
vacxin angiotensin-II, vi du vé vacxin ndy bao gdm, nhung khong chi gidi han &
ATRI12181 va CYT006-AngQb.

Theo mdt phwong 4n, hop chét theo sang ché duoc sit dung két hop véi
chat chéng déng, vi du tiéu biéu vé& chét chéng d6ng nay bao gdm, nhung khong
chi giéi han &: coumarin nhu warfarin; heparin; va chét tc ché truc tiép

thrombin nhu argatroban, bivalirudin, dabigatran, va lepirudin.

Theo mdt phwong 4n khéc nita, hop chit theo sang ché dwgc st dung két
hop v6i chét chdng dai thio dudng. Chét chdng d4i thdo dwdng tidu biéu bao
gdm dugc chét tiém dugc cling nhu 12 duge chét hitu hitu dung qua duong
miéng, va hén hop ciia chiing. Vi du vé& duoc chét tiém dugc bao gdm, nhung
khong chi gi6i han &, insulin va din xuét insulin. Vi du v& dwogc chit hitu hiéu
dung qua duong miéng bao gdm, nhung khong chi giéi han ¢: diguanua nhu
metformin; chit d6i khang glucagon; chét trc ché o-glucosidaza nhw acarboza va
miglitol; chit Gc ché dipeptidyl peptidaza IV (chit tc ché DPP-IV) nhu
alogliptin, denagliptin, linagliptin, saxagliptin, sitagliptin, va vildagliptin;
meglitinit nhu repaglinit; oxadiazolidindion; sulfonylure nhw chlorpropamit,
glimepirit, glipizit, glyburit, va tolazamit; thiazolidindion nhu pioglitazon va

rosiglitazon; va hdn hgp ciia chiing.

Theo mét phuong 4n khac, hop chét theo sang ché duoc st dung két hop
v6i chat chdng tiéu chay. Chét chdng tiéu chay tidu biéu bao gdm, nhung khéng
chi gi6i han 6, dung dich tai hydrat héa ding qua dudng miéng (oral rehydration

- solution-ORS), loperamit, diphenoxylat, va bismuth sabsalixylat.

Theo mdt phuong 4n khéc nita, hop chit theo sang ché dugc sir dung két
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hop véi chit chéng ting nhan &p. Chét chdng ting nhan &p tiéu biéu bao gbm,
nhung khong chi gi6i han &: chét chi van tiét adrenalin o nhu brimonidin; chét
d6i khang thu thé tiét adrenalin B;; chit phong bé B; khu tri nhu betaxolol,
levobunolol, va timolol; chit tc chév cacbonic anhydraza nhu axetazolamit,
brinzolamit, hodc dorzolamit; chit chu van cholinergic nhur xevimelin va
DMXB-anabasein; hgp chét epinephrin; chét co dong tir nhv pilocarpin; va chét

twong ty prostaglandin.

Theo m¢t phuong 4n khic nita, hop chit theo sang ché dugc sir dung két
hop véi chét chdng lipit. Chit chéng lipit tiéu bidu bao gdm, nhung khong chi
gi6i han &: chit tc ché protein van chuyén este cholesteryl (CETP) nhu
anacetrapib, dalcetrapib, va torcetrapib; statin nhu atorvastatin, fluvastatin,

lovastatin, pravastatin, rosuvastatin va simvastatin; va hon hgp ctia ching,

Theo mét phuong 4n, hop chét theo séang ché duogc st dung két hop véi
chit chng huyét khéi. Chét chdng huyét khéi tiéu bidu bao gdm, nhung khong
chi giéi han &: aspirin; chdt chéng tiéu cdu nhu clopidogrel, prasugrel, va

ticlopidin; heparin, va hdn hop cia chi’mg.

Theo mdt phuong 4n, hop chét theo sang ché duge sir dung két hop véi
chit dbi khang thu thé AT, ciing dugc biét dén 1a chét phong bé thy thé
angiotensin II typ 1 (ARB). ARB tiéu biéu bao gdm, nhung khong chi gigi han
0, abitesartan, azilsartan (vi dy, azilsartan medoxomil), benzyllosartan,
candesartan, candesartan xilexetil, elisartan, embusartan, enoltasosartan,
eprosartan, EXP3174, fonsartan, forasartan, glyxylosartan, irbesartan, isoteolin,
losartan, medoximil, milfasartan, olmesartan (vi du, olmesartan medoxomil),
opomisartan, pratosartan, ripisartan, saprisartan, saralasin, sarmesin, TAK-591,
tasosartan, telmisartan, valsartan, zolasartan, va hdn hop cta chung. Theo mot
phuong 4n cu thé, ARB dugc chon t azilsartan medoxomil, candesartan
xilexetil, eprosartan, irbesartan, losartan, olmesartan medoxomil, irbesartan,
saprisartan, tasosartan, telmisartan, valsartan, va hdn hop ctia ching. Mubi

vd/hodc tién dugc chét duoc Iéy lam vi du bao gém candesartan xilexetil,

-71-




20658

eprosartan mesylat, mudi losartan kali, vad olmesartan medoxomil. Théng
thudng, ARB duge sir dung véi lugng dit dé cung cdp lwong 4-600mg mbi 1idu,
trong d6 liéu ding hing ngdy dugc 14y 1am vi du nim trong khoang tir 20 dén

320mg mdi ngay.

Hop chét theo sang ché ciing c6 thé duge sir dung két hop véi chét tac
kép, nhu chit (rc ché chit dbi khang thu thé AT,/chit wc ché neprilysin
(ARB/NEP), vi du vé chét nay bao gdm, nhung khong chi gi6i han &, cac hop
chét duoc md ta trong cong bd don M§ sb 2008/0269305 va 2009/0023228, ca
hai don ndy déu cia Allegretti va cic dong tac gia, dugc ndp ngdy 23/4/2008,
nhu hop chét axit 4'-{2-etoxy-4-etyl-5-[((S)-2-mercapto-4-
metylpentanoylamino)-metyl]imidazol-1-ylmetyl}-3'-flobiphenyl-2-carboxylic.

Hop chét theo sang ché ciing c6 thé dwoc sir dung két hop véi chét phong
bé thu thé angiotensin da chirc ning nhw dwgc mé ta trong tai lidu Kurtz & Klein

(2009) Hypertension Research 32:826-834.

Theo mét phwong 4n, hop chét theo sang ché dugc sit dung két hop véi
chét @i khang thu thé bradykinin, vi dy, icatibant (HOE-140). Pugc cho ring
lidu phéap két hop nay c6 thé c6 wu diém ngin ngira phit mach hosc cic hiu qua

khong mong mubn khac ciia lvgng bradykinin ting.

Theo mét phwong 4n, hop chét theo sang ché duogc sir dung két hop véi
chét phong bé kénh canxi. Chit phong bé kénh canxi tiéu biéu bao gém, nhung
khong chi giéi han &, amlodipin, anipamil, aranipin, barnidipin, benxyclan,
benidipin, bepridil, clentiazem, xilnidipin, xinnarizin, diltiazem, efonidipin,
elgodipin, etafenon, felodipin, fendilin, flunarizin, gallopamil, isradipin,
laxitipin, lercanidipin, lidoflazin, lomerizin, manidipin, mibefradil, nicardipin,
nifedipin, niguldipin, niludipin, nilvadipin, nimodipin, nisoldipin, nitrendipin,
nivaldipin, perhexilin, prenylamin, ryosidin, semotiadil, terodilin, tiapamil,
verapamil, va hdn hop ciia ching. Theo mdt phwong 4n cu thé, chét phong bé
kénh canxi dugc chon tir amlodipin, bepridil, diltiazem, felodipin, isradipin,

laxitipin, nicardipin, nifedipin, niguldipin, niludipin, nimodipin, nisoldipin,
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ryosidin, verapamil, va hdn hop clia chiing. Théng thudng, chit phong bé kénh

canxi dugc st dung v6i lugng du dé cung cip 2-500mg mdi lidu.

Theo mét phuong 4n, hop chét theo sang ché duge sir dung két hop véi
chit wc ché chymaza, nhu TPC-806 va 2-(5-formylamino-6-oxo-2-phenyl-1,6-
dihydropyrimidin-1-yl)-N-[{3,4-dioxo-1-phenyl-7-(2-pyridyloxy)}-2-
heptyl]axetamit (NK3201).

Theo mot phuong 4n, hgp chét theo sang ché duge sir dung két hop véi
chit 1oi tidu. Chét loi tiéu tidu bidu bao gbm, nhung khong chi giéi han &: chét
tic ché cacbonic anhydraza nhu axetazolamit va diclorphenamit; chét lgi tiéu
quai, ma bao g(‘im din xuét sulfonamit nhu axetazolamit, ambusit, azosernit,
bumetanit, butazolamit, chloraminophenamit, clofenamit, clopamit, clorexolon,
disulfamit, ethoxolamit, furosemit, mefrusit, methazolamit, piretanit, torsemit,
tripamit, va xipamit, cling nhu 13 chit loi tiéu khong sulfonamit nhu axit
ethacrynic va céc hop chét axit phenoxyaxetic khac nhu axit tienilic, indacrinon
va quincarbat; chét loi tiéu thim thu nhu manitol; chét loi tiéu gitr kali, ma bao
gdm chét dbi khang aldosteron nhur spironolacton, va chét trc ché kénh Na* nhu
amilorit va triamteren; thiazit va chdt lgi tiéu gidng thiazit nhu althiazit,
bendroflumethiazit, benzylhydroclothiazit, benzthiazit, buthiazit, chlorthalidon,
clothiazit, xyclopenthiazit, xyclothiazit, epithiazit, ethiazit, fenquizon,
flumethiazit, hydroclothiazit, hydroflumethiazit, indapamit, metylclothiazit,
meticran, metolazon, paraflutizit, polythiazit, quinethazon, teclothiazit, va
triclomethiazit; va hdn hop ciia chiing. Theo mét phuong 4n cu thé, chét loi tidu
dugc chon tir amilorit, bumetanit, clothiazit, chlorthalidon, dichlorphenamit, axit
ethacrynic,  furosemit, hydroclothiazit, = hydroflumethiazit, indapamit,
metylclothiazit, metolazon, torsemit, triamteren, va hdn hop cta ching. Chét ioi
tiéu dugc sir dung véi lwong da @& cung cp 5-50mg mdi ngay, théng thudong
hon 13 6-25mg mdi ngay, véi lidu ding phd bién 13 6,25mg, 12,5mg hodc 25mg
mdi ngay.

Hop chét theo sang ché ciing c6 thé dugce st dung két hop véi chét e ché
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enzym chuyén héa endothelin (endothelin converting enzyme-ECE), vi du vé
chét nay bao g@)m, nhung khong chi gidi han &, phosphoramidon, CGS 26303, va
hdn hop ctia ching.

Theo mdt phuong 4n cu thé, hop chét theo sang ché duge sir dung két hop
v6i chit dbi khang thu thé endothelin. Chét déi khéng thu thé endothelin tidu
biéu bao gbém, nhung khong chi gi6i han &: chit @i khang thu thé endothelin
chon loc ma tac dong dén céac thu thé endothelin A, nhu avosentan, ambrisentan,
atrasentan, BQ-123, clazosentan, darus_entan, sitaxentan, va zibotentan; va chét
dbi khang thy thé endothelin kép ma tac dong dén ca thu thé endothelin A va B,

nhu bosentan, macitentan, tezosentan).

Theo mdt phuong 4n khac nita, hop chét theo sang ché duoc sir dung két
hop v6i mot hodc nhidu chit (tc ché HMG-CoA reductaza, ma ciing duoc biét
dén 12 statin. Statin tiéu bidu bao gdm, nhung khong chi gi6i han &, atorvastatin,

fluvastatin, lovastatin, pitavastatin, pravastatin, rosuvastatin va simvastatin.

Theo mdt phuong én, hop chét theo sang ché dugc st dung két hop véi
chat trc ché t4i hip thu monoamin, vi du v& nhém ndy bao gdm, bing cich minh
hoa va khong 1am giéi han, chét @c ché tai hip thu norepinephrin nhu
atomoxetin, buproprion v chét chuyén hoéa buproprion hydroxybuproprion,
maprotilin, reboxetin, va viloxazin; chit tc ché tai hép thu serotonin chon loc
(SSRI) nhu xitalopram va chét chuyén hoéa xitalopram desmetylxitalopram,
dapoxetin, esxitalopram (vi du, esxitalopram oxalat), fluoxetin va chét chuyén
hoéa fluoxetin desmetyl norfluoxetin, fluvoxamin (vi dy, fluvoxamin maleat),
paroxetin, sertralin va chét chuyén hoéa sertralin demetylsertralin; chét e ché tai
hép thu serotonin-norepinephrin (SNRI) nhu bixifadin, duloxetin, milnacipran,
nefazodon, va venlafaxin; va hdn hop ciia chiing.

Theo mdt phuong 4n khéc, hop chét theo sang ché duoc st dung két hop
v6i chit gian co, vi du v& chét gifin co bao gdm, nhung khéng chi gi6i han 6:
carisoprodol,  chlorzoxazon,  xyclobenzaprin, diflunisal, = metaxalon,

methocarbamol, va hdn hop ciia chiing.
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Theo mdt phuong 4n, hop chét theo sang ché duogc st dung két hop voi
peptit kich thich bai tiét natri trong nudc tiéu hodc chét tuong tu, vi du vé nhém
nay bao gdbm nhung khong chi gidi han 6: carperitit, CD-NP (Nile Therapeutics),
CU-NP, nesiritit, PL-3994 (Palatin Technologies, Inc.), ularitit, cenderitit, va
hop chét dugc mé ta trong tai liéu Ogawa et al (2004) J. Biol. Chem. 279:28625-
31. Céc hop chét nay ciing duge ding dé chi 1 chét chu van thu thé peptit kich
thich bai tiét natri trong nuéc tidu A (natriuretic peptide receptor-A-NPR-A).
Theo mdt phuwong 4n khéc, hop chit theo sang ché dugc st dung két hop véi
chat dbi khang thy thé thanh thai peptit kich thich bai tiét natri trong nuéc tidu
(NPR-C) nhu SC-46542, cANF (4-23), va AP-811 (Veale (2000) Bioorg Med
Chem Lett 10:1949-52). Vi dy, AP-811 c6 tac dung hiép ddng néu dugc két hop
v6i chit e ché NEP, thiorphan (Wegner (1995) Clin. Exper. Hypert. 17:861-
876).

Theo mt phuong én khéc, hgp chét theo sang ché duoc st dung két hop
vé6i chét trc ché neprilysin (NEP). Chét trc ché NEP tiéu bidu bao gbm, nhung
khong chi giéi han ¢: AHU-377; candoxatril; candoxatrilat; dexecadotril (este
(+)-N-[2(R)-(axetylthiometyl)-3-phenylpropionyl]glyxin benzyl); CGS-24128
(axit  3-[3-(biphenyl-4-yl)-2-(phosphonometylamino)propionamido]propionic);
CGS-24592 (axit (S)-3-[3-(biphenyl-4-yl)-2-
(phosphonometylamino)propionamido]propionic); CGS-25155 (este N-[9(R)-
(axetylthiometyl)-10-oxo0-1-azaxyclodecan-2(S)-ylcacbonyl]-4(R)-hydroxy-L-
proline benzyl); cic din xuét cia axit 3-(l-carbamoylxyclohexyl)propionic dugc
md ta trong WO 2006/027680 ciia Hepworth va cac dong tac gia (Pfizer Inc.);
IMV-390-1 (2(R)-benzyl-3-(N-hydroxycarbamoyl)propionyl-L-isoleuxyl-L-
leuxin);  ecadotril;  phosphoramidon; retrothiorphan; RU-42827  (2-
(mercaptometyl)-N-(4-pyridinyl)benzenpropionamit); RU-44004 (N-(4-
morpholinyl)-3-phenyl-2-(sulfanylmetyl)propionamit); SCH-32615 ((S)-N-[N-
(1-carboxy-2-phenyletyl)-L-phenylalanyl]-p-alanin) va tién dugc chét cta né
SCH-34826 ((S)-N-[N-[1-[[(2,2-dimetyl-1,3-dioxolan-4-y])metoxy]cacbonyl]-2-
phenyletyl]-L-phenylalanyl]-B-alanin); sialorphin; SCH-42495 (este N-[2(S)-
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(axetylsulfanylmetyl)-3-(2-metylphenyl)propionyl]-L-methionin etyl);
spinorphin; SQ-28132  (N-[2-(mercaptometyl)-1-oxo-3-phenylpropyl]leuxin);
SQ-28603 (N-[2-(mercaptometyl)-1-oxo-3-phenylpropyl]-B-alanin); SQ-29072
(axit 7-[[2-(mercaptometyl)-1-oxo-3-phenylpropyl]amino]heptanoic); thiorphan
va tién dugc chit clia n6 racecadotril; UK-69578 (cis-4-[[[1-[2-carboxy-3-(2-
metoxyetoxy)propyl]xyclopentyl]cacbonyl]amino] xyclohexaneaxit carboxylic);
UK-447,841 (axit 2-{1-[3-(4-clophenyl)propylcarbamoyl]-xyclopentylmetyl}-4-
metoxybutyric); UK-505,749 (axit (R)-2-metyl-3-{1-[3-(2-metylbenzothiazol-6-
yl)propylcarbamoyl]xyclopentyl}propionic); axit 5-biphenyl-4-yl-4-(3-
carboxypropionylamino)-2-metylpentanoic va este etyl cta axit 5-biphenyl-4-yl-
4-(3-carboxypropionylamino)-2-metylpentanoic (WO 2007/056546); daglutril
[axit (3S,2'R)-3-{1-[2'-(etoxycacbonyl)-4'-phenylbutyl]-xyclopentan-1-
cacbonylamino}-2,3,4,5-tetrahydro-2-oxo-1H-1-benzazepin-1-axetic] dugc mod
ta trong tai lidu WO 2007/106708 ciia Khder va cac dong tac gia (Novartis AG);
va hdn hop ciia chiing. Theo mdt phwong 4n cu thé, chét tc ché NEP dugc chon
tr AHU-377, candoxatril, candoxatrilét, CGS-24128, phosphoramidon, SCH-
32615, SCH-34826, SQ-28603, thiorphan, va hdn hgp ciia ching. Theo mét
phuong 4n cu thé, chét (c ché NEP 1a hop chit nhu daglutril hodc CGS-26303
(axit [N-[2-(biphenyl-4-yl)-1(S)-(1H-tetrazol-5-yl)etyl]amino]metylphosphonic),
ma ca hai déu c6 hoat tinh giéng nhu chét tc ché enzym chuyén héa endothelin
(ECE) va chét rc ché NEP. Céc hop chit ECE/NEP tic dung kép khac ciing c6
thé dugc str dung. Chét trc ché NEP dugc sir dung v6i lugng di dé cung cép 20-
800mg mdi ngdy, thong thudng lidu hing ngay ndm trong khoéang tir 50-700mg
mdi ngdy, théng thuong hon nira 13 100-600 hoidc 100-300mg mdi ngay.

Theo mot phuong 4n, hop chét theo sang ché dwoc st dung két hop véi
chit cho nito oxit, vi du vé& chét ndy bao gém, nhung khéng chi gidi han &
nicorandil; nitrat hitu co nhu pentaerythritol tetranitrat; va sydnonimin nhu

linsidomin va molsidomin.

Theo mét phuong an khac nita, hop chit theo sang ché dugc st dung két
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hop véi chét chdng viém khong steroit (non-steroidal anti-inflammatory agent-
NSAID). NSAID tiéu biéu bao gém, nhung khéng chi giéi han ¢: axemetaxin,
axit axetyl salicylic, alclofenac, alminoprofen, amfenac, amipriloza, amoxiprin,
anirolac, apazon, azapropazon, benorilat, benoxaprofen, bezpiperylon,
broperamol, axit bucloxic, carprofen, clidanac, diclofenac, diflunisal, diftalon,
enolicam, etodolac, etoricoxib, fenbufen, fenclofenac, axit fenclozic, fenoprofen,
fentiazac, feprazon, axit flufenamic, flufenisal, fluprofen, flurbiprofen,
furofenac, ibufenac, ibuprofen, indomethaxin, indoprofen, isoxepac, isoxicam,
ketoprofen, ketorolac, lofemizol, lornoxicam, meclofenamat, axit meclofenamic,
axit mefenamic, meloxicam, mesalamin, miroprofen, mofebutazon, nabumeton,
naproxen, axit niflumic, oxaprozin, oxpinac, oxyphenbutazon, phenylbutazon,
piroxicam, pirprofen, pranoprofen, salsalat, sudoxicam, sulfasalazin, sulindac,
suprofen, tenoxicam, tiopinac, axit tiaprofenic, tioxaprofen, axit tolfenamic,
tolmetin, triflumidate, zidometacin, zomepirac, va hdn hgp ciia chiing. Theo mot
phuong 4n cu thé, NSAID dugc chon tr etodolac, flurbiprofen, ibuprofen,
indomethaxin, ketoprofen, ketorolac, meloxicam, naproxen, oxaprozin,

piroxicam, va hon hgp cia chiing.

Theo mdt phuong 4n, hop chét theo sang ché duge sir dung két hop véi
chat d6i khang thu thé N-metyl d-aspartat (NMDA), vi du vé nhém nay bao gdm,
bing cach minh hoa va khong lam gi6i han, bao gdbm amantadin,
dextromethorphan, dextropropoxyphen, ketamin, ketobemidon, memantin,

methadon, va v.v..

Ciing theo mot phuong 4n khac, hop chit theo sang ché dugc st dung két
hop véi chit chit van thu thé opioit (cling duge ding dé chi chit 1am giam dau
opioit). Chét chi vén thy thé opioit tiéu biéu bao gdm, nhung khéng chi gi6i han
¢: buprenorphin, butorphanol, codein, dihydrocodein, - fentanyl, hydrocodon,
hydromorphon, levallorphan, levorphanol, meperidin, methadon, morphin,
nalbuphin, nalmefen, nalorphin, naloxon, naltrexon, nalorphin, oxycodon,

oxymorphon, pentazoxin, propoxyphen, tramadol, va hdn hgp ctia ching. Theo
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cac phuong 4n nhit dinh, chét chu van thu thé opioit dugc chon tir codein,
dihydrocodein, hydrocodon, hydromorphon, morphin, oxycodon, oxymorphon,

tramadol, va hdn hop ciia chiing.

Theo mot phwong 4n cu thé, hop chit theo sang ché dugc st dung két hop
v6i chét e ché phosphodiesteraza (PDE), cu thé 1a chét &c ché PDE-V. Chét tc
ché PDE-V tiéu biéu bao gdm, nhung khong chi gigi han &, avanafil, lodenafil,
mirodenafil, sildenafil (Revatio®), tadalafil (Adcirca®), vardenafil (Levitra®), va

udenafil.

Theo mdt phuong 4n khac, hop chét theo sang ché duge st dung két hop
v6i chét trong tr prostaglandin (cling duge ding d chi 14 prostanoit hodc chét
tuong tw prostaxyclin). Chét twong tw prostaglandin tiéu biu bao gbm, nhung
khong chi giéi han &, beraprost natri, bimatoprost, epoprostenol, iloprost,
latanoprost, tafluprost, travoprost, va treprostinil, trong d6 bimatoprost,

latanoprost, va tafluprost déc biét dugc vu tién.

Theo mét phwong én khéc nita, hop chét theo sang ché dwoc st dung két
hop v6i chit chi van thu thé prostaglandin, vi du vé chét ndy bao gém, nhung

khong chi giéi han &, bimatoprost, latanoprost, travoprost, va v.v..

Hop chat theo sdng ché cling c6 thé dugc sir dung két hgp véi chat e ché
renin, vi du v& chit rc ché renin bao gdm, nhung khong chi gidi han 0, aliskiren,

enalkiren, remikiren, va hon hgp cua ching.

Theo mdt phwong 4n khac, hop chét theo sang ché dugc sir dung két hop
v6i chét tc ché tai hép thu serotonin ch(_)n loc (SSRI). SSRI tiéu bidu bao gbm,
nhung khéng chi gi6i han &: xitalopram va chit chuyén héa xitalopram
desmetylxitalopram, dapoxetin, esxitalopram (vi duy, escitalopram oxalat),
fluoxetin va chét chuyén hoa fluoxetin desmetyl norfluoxetin, fluvoxamin (vi du,
fluvoxamin maleat), paroxetin, sertralin va chdt chuyén hoa sertralin

demetylsertralin, va hdn hop ctia ching.

Theo mét phuong 4n, hgp chét theo sang ché duoc sir dung két hop vdi
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chét chu van thy thé 5-HTp serotonin, vi du vé nhém nay bao g@)m, béng cach
minh hoa va khong lam gi6i han, triptan nhu almotriptan, avitriptan, eletriptan,

frovatriptan, naratriptan rizatriptan, sumatriptan, va zolmitriptan.

Theo mét phwong 4n, hop chét theo séng ché duogc sir dung két hop véi
chét phong bé kénh natri, vi dy v& nhém nay bao gém, bing cich minh hoa va
khong lam gi6i han, carbamazepin, fosphenytoin, lamotrignin, lidocain,

mexiletin, oxcarbazepin, phenytoin, va hdn hop cuia ching.

Theo mot phuong 4n, hop chét theo sang ché duoc sir dung két hop véi
chit hoat héa hodc chét kich thich guanylat xyclaza hoa tan, vi du vé chét nay

bao gdm, nhung khéng chi giéi han & ataciguat, riociguat, va hdn hop ciia chiing.

Theo mdt phuong 4n, hgp chét theo sang ché dugc sir dung két hop véi
chit chdng trAm cam ba vong (tricyclic antidepressant-TCA), vi du v& nhém nay
bao gdm, bing c4ach minh hoa va khong lam gi6i han, amitriptylin,
amitriptylinoxit, butriptylin, clomipramin, demexiptilin, desipramin, dibenzepin,
dimetacrin, dosulepin, doxepin, imipramin, imipraminoxit, lofepramin,
melitraxen, metapramin, nitroxazepin, nortriptylin, noxiptilin, pipofezin,

propizepin, protriptylin, quinupramin, va hén hgp cia ching.

Theo mdt phuong 4n, hop chit theo sang ché dugce sit dung két hop véi
chét dbi khéng thu thé vasopressin, vi du v& nhom nay bao gém, béng cach minh

hoa va khong lam giéi han, conivaptan va tolvaptan.

Céc chét didu tri thtr hai dwoc két hop ciing c6 thé 13 hitu dung trong liéu
phép két hop khac v6i hop chét theo sang ché. Vi du, hop chit theo sang ché c6
thé duge két hop véi chét lgi tidu va ARB, hodic chit phong bé kénh canxi va
ARB, hoic chét 1oi tidu va chét &tc ché ACE, hoic chét phong bé kénh canxi va
statin. C4c vi du cu thé bao gdm, hdn hop chtra chét c ché ACE enalapril (&
dang mudi maleat) va chét loi tiéu hydroclothiazit, ma duge ban dudi thuong
hidu Vaseretic®, hodc hdn hop chira chit phong bé kénh canxi amlodipin (& dang
mudi besylat) vA ARB olmesartan (¢ dang tién dugc chit medoxomil), ho#c kén

hop chita chit phong bé kénh canxi va statin, tit ca c6 thé duoc str dung v&i hop
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chét theo sang ché. Cac chét didu tri khéc nhu chét chu van thu thé tiét adrenalin
o va chét dbi khang thy thé vasopressin ciing c6 thé hitu dung trong lidu phéap
két hop. Chét chi vén thu thé tiét adrenalin o, duoc léy lam vi du bao gdm

clonidin, dexmedetomidin, va guanfaxin.
Céc ché phim dudi ddy minh hoa cho dugc pham tidu bidu theo séng ché.
Vién nang gelatin ciing duoc 1dy lom vi du dimg qua duong miéng

Hop chit theo sang ché (50g), 440g lactoza da sdy phun va 10g magie
stearat dugc tron k. Sau dé, hdn hgp thu dugc dugce nap vao nang gelatin cirng
(500mg hon hop mdi vién nang). Theo cach khac, hgp chét theo sang ché (20mg)
dugc tron ky véi tinh bot (89mg), xenluloza vi tinh thé (89mg) va magie stearat
(2mg). Sau d6, hdn hop dugc cho di qua rdy My c& 45 va dugc nap vao vién

nang gelatin cimg (200mg hdn hgp mdi vién nang).

Theo cach khéc, hgp chét theo sang ché (30g), chit thit hai (20g), 440¢g
lactoza d4 siy phun va 10g magie stearat dugc tron k¥, va dugce xir Iy nhir duoc
mod ta trén day.

Ché pham vién nang gelatin dugc 14y lom vi du dung qua duong miéng

Hop chét theo sang ché (100mg) duoc tron k¥ véi polyoxyetylen sorbitan
monboleat (50mg) va bot tinh bdt (250mg). Sau d6, hdn hgp dugc nap vao nang
gelatin (400mg hdn hop mdi vién nang). Theo cach khéc, hop chét theo sang ché
(70mg) va chit thtr hai (30mg) dugc tron ky véi polyoxyetylen sorbitan
monooleat (50mg) va bot tinh bot (250mg), va hdn hgp phan tng duge nap vao

nang gelatin (400mg hdn hgp mdi vién nang).

Theo cach khac, hgp chét theo siang ché (40mg) dwoc tron ky véi
xenluloza vi tinh thé (Avicel PH 103; 259,2mg) va magie stearat (0,8mg). Sau
d6, hdn hgp dwgc nap vao nang gelatin (c& s§ 1, mau irdng, mo) (300mg hdn

hop mdi vién nang).
Ché pham vién nén duogc ldy lam vi du ding qua duong miéng

Hop chét theo sang ché (10mg), tinh bdt (45mg) va xenluloza vi tinh thé
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(35mg) duge di qua rdy My c& s6 20 va duge tron k§. Com tao thanh dwgc sdy &
nhi¢t d6 50-60°C va dugc cho di qua rdy My c¢& s6 16. Dung dich chta
polyvinylpyrolidon (4mg & dang dung dich 10% trong nuéc vé tring) dugce tron
VOi natri carboxymetyl tinh bt (4,5mg), magie stearat (0,5mg), va bét talc
(1mg), va sau d6, hdn hop nay duge cho di qua rdy My c& sb 16. Sau d6, natri
carboxymetyl tinh bdt, magie stearat va bot talc dugc bd sung vao cém. Sau khi
tron, hon hgp dwoc nén trén may nén dé thu duoc vién nén co6 trong luong
100mg.

Theo cach khac, hgp chét theo sang ché (250mg) dugc tron k§ véi
xenluloza vi tinh thé (400mg), silicon dioxit béc khéi (10mg), va axit stearic

(5mg). Sau d6, hdn hgp dwoc nén thanh vién nén (665mg hdn hgp mdi vién nén).

Theo céch khac, hop chét theo sang ché (400mg) dugc trdn k¥ vé6i tinh bot
ngd (50mg), croscarmelloza natri (25mg), lactoza (120mg), va magie stearat
(5mg). Sau d6, hdn hop duge nén thanh vién nén mot khia (600mg hdn hop mbi
vién nén).

Theo céch khac, hop chét theo sang ché (100mg) duoc tron k¥ v6i tinh bot
ngo (100mg) va dung dich nudce chira gelatin (20mg). Hon hop duge sdy va duge
nghién thanh bot min. Sau d6, xenluloza vi tinh thé (50mg) va magie stearat
(5mg) dugc trén véi ché phim gelatin, dwgc tao hat va hdn hop thu duge duge

nén dé tao thanh vién nén (100mg hop chét theo sang ché mdi vién nén).
Ché phém hén dich dwoc 18y lam vi dy d@é dung qua dwong miéng

Céc thanh phan sau dugc tron dé tao thanh hdn dich chira 100mg hop chét

theo sang ché m3i 10ml hdn dich:

Thanh phén Luong
Hop chét theo sang ché 1,0g
Axit fumaric 0,5g
Natri clorua 2,0g
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Thanh phin Luong

Metyl paraben 0,15¢

Propyl paraben 0,05g

Duong tao hat 25,5g

Sorbitol (dung dich 70%) 12,85¢g

Veegum® K (magie nhom silicat) 1,0g

Chit diéu vi 0,035mL

Chét tao mau 0,5mg

Nuéc cét Via di dén
100ml

Ché phdm dang Iéng dwoc ldy lam vi du dé dimg qua dwong miéng

Ché phdm dang 16ng thich hop 12 ché phdm c6 dung dich dém duogc dwa
trén axit carboxylic nhu cidc dung dich dém xitrat, lactat va maleat. Vi du, hop
chét theo sang ché (ma c6 thé duoc tron trude véi DMSO) duoc tron v6i dung
dich dém amoni xitrat 100mM va 4§ pH dugce diéu chinh dén pH=5, hodc duoc
tron v&i dung dich axit xitric 100mM va do pH duoc diéu chinh dén pH=2. Céc
dung dich nay ciing c6 thé chira t4 dugc hoa tan nhu xyclodextrin, vi du dung

dich nay c6 thé chira hydroxypropyl-B-xyclodextrin véi lugng 10% trong luong.

Céc ché phdm thich hop khéc chira dung dich NaHCO; 5%, cling véi hoic

khong cung vdi xyclodextrin.
Ché phdm tiém dwoc ldy lam vi du dé ding bang cdch tiém

Hop chét theo sang ché (0,2g) dwgc tron véi dung dich dém natri axetat
0,4M (2,0ml). pH ctia dung dich thu dwoc duoc didu chinh dén pH=4 bing cach
stt dung dung dich nudc axit clohydric 0,5N ho#c dung dich nudc natri hydroxit
0,5N, néu cin, va sau d6 bd sung nude véi lugng du dé tiém dé thu duoc téng
thé tich 20mL. Sau d6, hdn hop duoc loc qua mang loc vé tring (c6 kich thudc

16 loc bang 0,22micron) dé thu dwgc dung dich vo tring thich hop dé dung bing
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cach tiém.
Ché phdm dwoc 1dy lam vi du dé sir dung bang cdch xéng hit

Hop chét theo sang ché (0,2mg) dwoc micron héa va sau d6 duge tron véi
lactoza (25mg). Sau @6, hdn hop da trén nay duge nap vao hop xong hit. Luong
trong hdp duge st dung nhd may xéng hit bot khd ching han.

Theo céch khac, hgp chit theo sing ché da micron héa (10g) dugc phén
tan trong dung dich dwoc didu ché bang cach hoa tan lexithin (0,2g) trong nudc
khir khodng (200ml). Dung dich thu dugc duge sdy phun va sau d6 dugc micron
héa tao thanh ché pham dwgc micron héa chira hat c6 dwdng kinh hat trung binh
nhé hon 1,5um. Sau d6, ché phidm da micron dwgc nap vao 6ng hit dinh lidu
chira 1,1,1,2-tetrafloetan dugce nén véi lugng du dé cung cép tir 10pug dén 500pug

hop chit theo sang ché mdi lidu néu duoc si dung bing may xong hit.

Theo céch khac, hop chit theo sang ché (25mg) duge hoa tan trong dung
dich nuéc mudi ding truong duge dém xitrat (pH=5) (125ml). Hon hop duge
khudy va duoc gay séng 4m cho dén khi hop chét duoc hoa tan. Do pH cuia dung
dich dugc kiém tra va dugc diéu chinh, néu cin, dén pH=5 bang cach bd sung tir
tr dung dich nugc NaOH IN. Dung dich dugc st dung‘ béng thiét bi khi dung ma
cung cép tir 10pug dén 500pg hop chét theo sang ché mdi lidu. ‘

Vi du thye hién séng ché

Quy trinh didu ché va vi du dudi ddy dugc dé xuit d€ minh hoa céc
phuong 4n cu thé clia sdng ché. Tuy nhién, cic phuwong an cy thé nay khong 1am
gi6i han pham vi clia sang ché, ma chi dugc x4c dinh bdi phin yéu ciu bao hd

keém theo.

Céc thuat ngit viét tit dudi ddy c6 nghia sau trir khi duoc quy dinh theo
cach khéc va cac thuit ngit viét tit khac duoc sir dung & ddy va khong dugc xac

dinh 3 c6 nghia n6i chung duge chip nhén:

AcOH axit axetic
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(BOC),0
Bn
DCC
DCM
DIBAL
DIPEA
DMAP
DMF
DMSO
Dnp
EDC
Et;:N
Et,O
EtOAc
EtOH
HEPES
HOBt
LiHMDS
Mca
MeCN
MeOH
MTBE

NaHMDS

20658

t-butoxycacbonyl (-C(O)OC(CHz)s3)
di-#-butyl dicacbonat

benzyl

dixyclohexylcarbodiimit
diclometan ho#c metylen clorua
diisobutylnh6m hydrua

N, N-diisopropyletylamin
4-dimetylaminopyridin
N,N-dimetylformamit

dimetyl sulfoxit

2,4-dinitrophenyl
1-(3-dimetylaminopropyl)-3-etylcarbodiimit
trietylamin

dietyl ete

etyl axetat

etanol

axit 4-(2-hydroxyetyl)-1-piperazinetansulfonic
1-hydroxybenzotriazol

lithi hexametyl disilazit
(7-metoxycoumarin-4-yl)axyl
axetonitril

metanol

metyl #-butyl ete

natri hexametyldisilazit
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Pd(dppf),Cl, 1,1-bis(diphenylphosphino)  feroxen paladi
clorua

Pd(PPh;), tetrakis(triphenylphosphin)paladi(0)

PE ete ddu mo

SilicaCat®DPP-Pd chét xuc tac diphenylphosphin paladin dya trén
silic oxit (II)

SilicaCat®Pd(0)  chét xuc tac paladi (0) dua trén silic oxit
TFA axit trifloaxetic
THF tetrahydrofuran

Trir khi dwgc quy dinh theo cich khac, tit ca cic nguyén lidu, nhu chét
phan tng, nguyén liéu ban diu va dung méi, dwgc mua tir cic nha cung cép trén
thi trudong (nhw Sigma-Aldrich, Fluka Riedel-de Hagn, va nha cung cép twong tw)

va dugc sit dung ma khong can tinh ché thém.

Céc phén timg duoc chay trong mdi trudng khi nito, trir khi dwoc quy dinh
theo cach khéc. Quy trinh phan tmg dugc kiém tra bang sic ky 16p mong (TLC),
sic ky 16ng hi¢u ning cao phan tich (anal. HPLC), va phép do phd khéi, chi tiét
vé cac ky thuat nay dugc néu trong cac vi du cu thé. Dung méi dugc sir dung
trong HPLC phén tich 1a nhu sau: dung moéi A 1a 98% H,0/2% MeCN/1,0mL/L
TFA; dung méi B 1a 90% MeCN/10% H,0/1,0mL/L TFA.

Céc phan tng duoc tién hanh nhu dwgc mé ta cu thé trong mdi quy trinh
diéu ché vi dy; thong thudng cac hdn hop phan tmg dugce tinh ché bang céch
chiét va cac phwong phéap tinh ché khac nhu két tinh dwa vao nhiét d6, va két tinh
phu thudc dung méi, va két tia. Ngoai ra, hdn hop phan tng thudong duge tinh
ché bang HPLC diéu ché, thuong st dung cdt Microsorb C18 va Microsorb BDS
va céc chit rira giai thong thuong. Quy trinh phan tng thudng duge danh gid
bing phép do phd khéi sic ky long (LCMS). Viéc xé4c dinh céc chéit ddng phan
dugc tién hanh bing phé NOE (Nuclear Overhauser Effect-NOE). Viéc x4c dinh
san phidm phan tmg thudng dugc tién hanh bing phép do phd khéi va phép do
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phé 'H-NMR. Déi véi phép do NMR, cac miu duge hoa tan trong dung moi da
doteri hoa (CD;0D, CDCls, hogc DMSO-dg), va phé 'H-NMR duge do bing
cong cu Varian Gemini 2000 (400MHz) trong diéu kién quan st chudn. Viéc
x4c dinh phd khéi cia hop chit thudng dugc tién hanh bing cich su dung
phuong phdp ion héa phun dién (electrospray ionization method-ESMS) véi thiét
bi Applied Biosystems (Foster City, CA) kiéu API 150 EX hoic thiét bj Agilent
(Palo Alto, CA) kiéu 1200 LC/MSD.

Quy trinh diéu ché 1

Este etyl cua axit axetoxy(dietoxyphosphoryl)axetic

Etyl 2-oxoaxetat (50%) (74g, 724,8mmol) dugc bd sung nho giot kém
khudy & nhiét d6 0°C vao dung dich chira dietyl hydrogen phosphit (50g,
362,1mmol) trong toluen (100ml), trong méi trudong khi nito. Et;N (110g,
1,1mol) dugc bd sung nhé giot kém khudy & nhiét do 0°C. Dung dich thu dugce
dugc khudy trong 1 gid & nhiét do trong phong. Bd sung nhé giot axetic anhydrit
vao hdn hop nay (37g, 362,4mmol) kém khudy & nhiét d6 0°C. Dung dich thu
duge duge khudy qua dém & nhiét do trong phong. Gia tri pH cia dung dich
duoc didu chinh dén 6 bing HCI 2N. Dung dich thu dugc duge chiét bing DCM
(3 lan, mdi 1n 150ml) va céc 16p hitu co dugc két hop, dugc lam khé trén
Na,S04, va duge c6 trong chdn khong. Cin dugc tai 18n trén ct silicagel vai
EtOAc:hexan (1:2~1:5) dé thu dwoc hop chét néu & d& muc (52g) & dang chét

long mau vang nhat.
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Quy trinh diéu ché 2

Este etyl cuia axit (R)-4-amino-5-biphenyl-4-yl-2-hydroxypentanoic

§
BOC”

=0
Dung dich chira este etyl cia axit axetoxy(dietoxyphosphoryl)axetic
(15,6g, 55,3mmol, 1,2 duong lugng) trong THF (da lam kho) (150ml), trong moi

trudng khi nito, dwgc 1am lanh dén nhiét d6 -78°C. LiHMDS (IM trong THF)
(55,3ml) dugc b sung nhé giot kém khudy & nhiét d6 -78°C. Sau khi khudy

trong 30 phut & nhiét d6 d6, dung dich chira este 7-butyl cia axit ((R)-2-biphenyl-
4-yl-1-formyletyl)carbamic thé (15,0g, 1,0 duwong lugng) trong THF (43 lam
kho) (30ml) dugc bd sung nho giot trong 15 phut. Tiép tuc khudy trong 1,5 gid &
nhiét do -78°C trudc khi hdn hop ndy dugc rét vao dung dich lanh chita nuwée
(200ml) va EtOAc (200ml). Lép hitu co duge tach nhidu 1in va 16p nuwée duge
chiét lai bing EtOAc (2 1dn, m3i 1dn 100ml). Cac 16p hitu co da két hop duge
Jam kho trén Na,SO,, duge loc, va dugc lam bay hoi, va cin dwoc tinh ché b?mg
sic ky nhanh (EtOAc/hexan=0~1:10) d& thu dugc hop chit ¢6 cong thirc 1

(10,5g) & dang chét rin mau tring.

Dung dich dd khudy chira hop chit c6 cong thirc 1 (10,5g, 23,2mmol)
trong EtOH (khan) (100ml) dugc két hop véi paladi cacbon (1,0g), trong moi
trudng khi nito. Hon hop ndy dugc thdi khi hydro bén 1in va sau d6 khi hydro
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duoc suc trong 2 gio ¢ nhiét d trong phong. Paladi cacbon duoc loc ra, va dich
loc duge cd trong chan khong dé thu dugc hop chét ¢6 cong thic 2 thd (10,0g) &

dang diu mau vang nhat, ma dugc sir dung khéng can tinh ché thém.

Hop chét c6 cong thie 2 (10,0g, 22,0mmol) trong EtOH (khan) (100ml)
dwgc két hop véi kali cacbonat (6,1g, 44,1mmol) va dung dich thu dugc duge
khqu trong 2 gir & nhiét dd trong phong. Chét rin duoc loc ra va dich loc duoc
¢c6 trong chan khong. Cén dugc tai 1€n trén cft silicagel (EtOAc/hexan=0~1:5)

dé thu duoc hop chét c6 cong thire 3 (6,0g) & dang chét rdn mau tring.

Hop chét ¢6 cong thuc 3 (6,0g, 14,5mmol) dugc hoa tan trong DCM (da
1am kh6) (120ml), va HCI duge suc vao hdn hop trong 5~6 gid & nhiét do trong
phong. Két tia rin duoc tao thanh. Han hop duoc ¢d dén mot nira thé tich sau d6
duoc loc. Chét rin duge thu gom va dugc ria béng EtOAc lanh, va dugc lam
kho trong diéu kién 4p sudt giam d& thu dugc hop chét néu & @& muc (4,2g) &
dang mudi HCI rén mau tring nhat. LC-MS (ES, m/z): 314 [M-HCI+H]".

'HNMR (300 MHz, DMSO): & (ppm) =8,07 (s, 1,9H), 7,96 (s, 1,2H),
7,65-7,69 (m, 4,0H), 7,45-7,5 0 (m, 2,0H), 7,33-7,39 (m, 3,0H), 6,05-6,07 (m,
0,63H), 5,88-5,90 (m, 0,88H), 4,32-4,38 (m, 0,80H), 4,18-4,31 (m, 0,51H), 4,05-
4,11 (m, 2H), 3,50 (s, 1H), 2,75-3,05 (m, 2,8H), 1,83-1,94 (m, 1H), 1,71-1,82
(m, 1H), 1,10-1,20 (m, 3,3H).

Quy trinh diéu ché 3

Este t-butyl cua axit (S)-2-(4-bromobenzyl)-5-oxopyrolidin-1-carboxylic
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Dung dich chira NaOH (16,4g, 0,4mol) trong nuéc (700ml) duge bd sung
vao dung dich chra axit (R)-2-amino-3-(4-bromophenyl)propionic (50g, 0,2mol)
(700ml) & nhiét d¢ -5°C. Sau khi khudy trong 10 phut, dung dich chta (BOC),0
(44,7g, 0,2mol) trong MeCN (100ml) dugc bd sung. Hon hop duge lam 4m dén
nhiét do trong phong va dugc khudy qua dém. Sau khi bay hoi MeCN, cin duoc
pha loiing bing DCM (800ml) va dugc axit héa bing HCI 1M dén pH=2 & nhiét
d6 -5°C. Dung dich nuéc duge chiét bing DCM (3 14n, mdi l4n 200ml). Céc 16p

Br

hitu co di két hop duoc rira bing dung dich nudc NaCl béo hoa (500ml), duoc
1am kho trén Na,SO, va duge cd dé thu dwoc hop chét co cong thuc 1 (66,5g) &
dang chét rén mau trdng. LC-MS: 366 (M+Na), 709 (2M+Na).

Dung dich chira DCC (47,9g, 232mmol) trong DCM khan (200ml) dwoc
bd sung vao dung dich chira hop chét c6 cong thirc 1 (66,5g, 193umol), axit
Meldrum (33,4g, 232mmol) va DMAP (37,7g, 309mmol) trong DCM khan
(600ml) trong 1 gid' ¢ nhiét do -5°C trong mdi trudng khi nito. Hdn hop duoc
khudy & nhiét d6 -5°C trong 8 gi0, sau d6 dugc 1am lanh qua dém. Tinh thé
dixyclohexylure dugc tao ra. Hon hop duoc loc, duge ria b%mg KHSO,4 5% (5
14n, mdi 14n 200ml) va dung dich nudc NaCl bdo hoa (200ml), sau d6 duge lam
kho trén MgSO, khan trong didu kién 1am lanh qua dém. Sau d6, dung dich duoc
1am bay hoi dé thu dwgc hop chét c6 cong thirc 2 thd (91 g) & dang chit rin mau
vang nhat. LC-MS: 492(M+Na), 961(2M+Na).

S N—soc Boc
@ — é N (53\\\‘\3
Br

Br

AcOH (127,5g, 2,1mol) dugc bd sung vao dung dich chira hop chét ¢

-89-



20658

cdng thirc 2 thd (91g, 193mmol) trong DCM khan (1L) & nhiét d6 -5°C trong
mdi trudng khi nito. Hon hop dwgc khudy & nhiét do -5°C trong 30 phut, sau d6
NaBH, (18,3g, 483mmol) dugc bd suhg timg phan nhé trong 1 gid. Sau khi
khudy thém 1 gid nita & nhiét d -5°C, dung dich nuéc NaCl bdo hoa (500ml)
dugc bd sung. Lép hitu co dugc rira bing dung dich nudc NaCl bao hoa (2 1an,
méi 1an 300ml) va nuée (2 1An, mdi 1an 300ml), duoc 1am khd trén MgSO,, dugc
loc, va dugce c6 dé thu duge san phim tho, ma dugc tinh ché thém bing cach rira
bing Et,0 dé thu dwoc hop chét c¢6 cong thitc 3 (68g) & dang chét rin mau vang
nhat. LC-MS: 478 (M+Na), 933 (2M+Na).

Dung dich chita hgp chit c6 cong thirc 3 (68g, 149mmol) trong toluen
khan (500ml) dugc hdi lyu trong méi tredong khi nito trong 3 gid. Sau khi lam
bay hoi dung méi, cin dugce tinh ché bang séc ky (hexan:EtOAc=10:1) dé thu
dugc hop chit néu & d& myc (38g) & dang dau mau vang nhat. LC-MS: 376
(M+Na), 729 (2M+Na).

Quy trinh diéu ché 4

Este etyl cua axit (2R,4R)-4-amino-5-(4-bromophenyl)-2-hydroxypentanoic

T nste ey

TFA (20mL, 0,27mol) dugc bd sung vao dung dich chtra este #-butyl cua
axit (S)-2-(4-bromobenzyl)-5-oxopyrolidin-1-carboxylic (38g, 107mmol) trong
DCM khan (250ml) ¢ nhiét d9 -5°C trong méi truong khi nito. Hon hop dugc
1am 4m dén nhiét do trong phong va duge khudy qué dém. Sau khi 1am bay hoi
dung mdi, cin dugc pha lodng bing EtOAc (300ml) va dugc rira bing dung dich
nuée NaHCOj; bdo hoa (3 1an, mdi 1dn 200ml), nuée (200ml), dung dich nude
NaCl béo hoa (250ml), dugc 1am khd trén NaySO, va duge ¢d dé thu duge hop
chat c6 cong thic 1 thd (24g) & dang chit rdn mau vang nhat. LC-MS: 254
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[M+H].

Dung dich chita hgp chit c6 cong thirc 1 (24g, 94mmol) trong THF khan
(200ml) dwgc b6 sung nhé giot vao dung dich chira NaH (8,6g, 250mmol) trong
THF khan (200ml) trong 30 pht & nhiét d 0°C trong mdi truong khi nito. Hdn
hop dugc 1am 4m dén nhiét do trong phong va khudy trong 2 gidr. Sau khi lam
lanh dén nhiét d§ 0°C, pivaloyl clorua (18g, 150mmol) dugc bd sung nhé giot
trong 30 phtit. Hén hop dwoc 1am 4m dén nhiét do trong phong va duogc khudy
qua dém. Phan {mg dwgc dép tit bang dung dich nuéc NH,CI bdo hoa (300ml)
va chiét bang EtOAc (3 14n, m&i 14n 200ml). Cac 16p hitu co da két hop duge rira
; béng dung dich nuéc NaCl bdo hoa (300ml), dugc 1am kho trén MgSO,, dugc
loc va duge ¢6 dé thu duge san phim thd, ma dugc tinh ché thém bing séc ky
(hexan:EtOAc=25:1) dé thu dugc hop chét ¢ cong thic 2 (18g) & dang chét rin
mau vang nhat. LC-MS: 360 (M+Na).

;%) (L~LUNH, U~ NH,
2 Otsj

® ®

HO

NaHMDS (47,7mL, 96mmol) dugc bd sung nho giot vao dung dich chira
hop chét c6 cong thirc 2 (18g, 53mmol) trong THF khan (250ml) trong 30 phut &
nhiét d6 -78°C trong mdi trudng khi nito. Sau khi khudy & nhiét d6 -78°C trong
90 phut, dung dich chira (+)-(8,8-diclocamphorylsulfonyl)-oxaziridin (31,6g,
106mmol) dugc bd sung nhé giot trong 30 phat. Sau khi khudy & nhiét do f78°C
trong 2 gid, phan tng dugc dap tit bing dung dich nuwdec NH,CI bdo hoa (400ml)
va chiét bang EtOAc (3 1in, m3i 1dn 300ml). Céc 16p hitu co d két hop dugc rira
bing dung dich nuéc NaCl béo hoa (300ml), dugc lam khé trén MgSQO,, duge
loc, va duoce c¢d dé thu duoc san phém thd ma dugc tinh ché thém béng séc ky
(hexan:EtOAc=15:1) dé thu dugc hop chit c6 cong thire 3 (8,9g) & dang chét rin
mau vang nhat. LC-MS: 376 (M+Na).
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Dung dich chtra hop chét ¢é céng thirc 3 (8,9g, 25mmol) trong HCI ddm
dic (81mL, 81mmol) dugc dun & nhiét dd 100°C trong 16 gid. Sau dé, hdn hop
dugc co dé thu dwgc san phidm thdé ma dugc tinh ché thém bing cach rira bing
Et,0 @ thu dugc hop chét c6 cong thirc 4 (7g) & dang mudi HCI rin mau vang
nhat. LC-MS: 323 (M+ H).

Dung dich chira hop chét ¢ cong thirc 4 (7g, 22mmol) trong EtOH (10ml)
duoc két hop voi HCI 8M trong EtOH (120mL, 960mmol) & nhiét do trong
phong. Hon hop duge dun & nhiét d6 50°C trong 16 gid, sau d6 dwgc cd. San
phim thé dugc tinh ché thém bing cach rira bing Et,0 dé thu dwoc hop chét néu
& d& muc (6g) & dang mubi HCI rin mau vang nhat. LC-MS: 352 (M+ H).

Quy trinh diéu ché 5

(3R, 5R)-5-(3'-clobiphenyl-4-ylmetyl)-1-(2.2-dimetylpropionyl)-

3-hydroxypyrolidin-2-on

BOC

Br

Axit 3-clophenylboronic (8g, 51mmol) va Pd(dppf),Cl, (3,1g, 4,2mmol)
duoc bd sung vao dung dich chira este r-butyl cia axit (5)-2-(4-bromobenzyl)-5-
oxopyrolidin-1-carboxylic (15g, 43mmol) trong 1,4-dioxan (600ml) & nhiét do
trong phong trong méi tredng khi nito. Sau khi khudy trong 10 phit, dung dich
chira K,CO; (11,7g, 85mmol) trong nuée (60ml) dwgc bd sung. Hon hop duoc
dun néng dén nhiét d6 60°C va duoc khudy qua dém. Sau khi 1am bay hoi dung
moi, nude (200ml) duge bd sung va chiét bang EtOAc (3 14n, mdi 14n 200ml).
Céc 16p hitu co di két hgp duoc rira bang dung dich nuéc NaCl bao hoa (400ml),

dugc 1am kho trén Na,SOy, va dugc co dé thu duge san phim thé ma dugc tinh
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ché thém bang sic ky cot (hexan:EtOAc=6:1) d thu dugc hop chét c6 cong thirc
1 (15g) & dang chét rfin mau vang nhat. LC-MS: 408 (M+Na).

TFA (20mL, 270mmol) dugc bd sung vao dung dich chira hop chit c6
cong thirc 1 (15g, 0,039mol) trong DCM khan (250ml) & nhiét d6 -5°C trong mdi
trudng khi nito. Hon hop duge 1dm 4m dén nhiét d6 trong phong va duoc khudy

qua dém. Sau khi 1am bay hoi dung mdi, cin dwgc pha lodng biang EtOAc

(300ml), sau d6 dugc rira bing dung dich nuwéc NaHCO; bdo hoa (3 1an, mdi 1an
200ml), nuéc (200ml), va dung dich nude NaCl bdo hoa (250ml), sau d6 dugc
1am khé trén Na,SO4 va duge ¢d dé thu dugc hop chét c6 cong thirc 2 thd (11g)
& dang chét rdn mau vang nhat. LC-MS: 286 [M+H].

Dung dich chira hogp chit c¢6 cong thire 2 (11g, 39mmol) trong THF khan
(100ml) dugc bd sung nhé giot vao dung dich chira NaH (2,3g, 98mmol) trong
THF khan (200ml) trong 30 phut & nhiét do 0°C trong mdi trudng khi nito. Hon
hop dugc 1am 4m dén nhiét d6 trong phong va khudy trong 2 gid. Sau khi lam
lanh dén nhiét d9 0°C, pivaloyl clorua (6g, 51mmol) duoc bd sung nho giot trong
30 phut. Hon hop dugc lam 4m dén nhiét do trong phong va dugc khudy qua
dém. Phan tng dugc dap tit bang dung dich nudc NH,CI bio hoa (200ml) va
chiét bing EtOAc (3 14n, mdi 14n 200ml). C4c 16p hiru co da két hop dugc rira
bing dung dich nuéc NaCl bao hoa (300ml), duoc lam kho trén MgSO,, dugce
loc, va dugc cd dé thu duge san phém thd ma duoc tinh ché thém bﬁng séc ky
(hexan:EtOAc=25:1) @ thu dwoc hop chét c6 cong thirc 3 (10,5g) & dang chét
rin mau vang nhat. LC-MS: 391 (M+Na).
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NaHMDS (29mL, 58mmol) dugc bd sung nhé giot vao dung dich chira
hop chét c6 cong thie 3 (10,5g, 29mmol) trong THF khan (120ml) trong 30 phut
& nhiét do -78°C trong méi trudng khi nito. Sau khi khudy & nhiét do -78°C trong
90 phut, dung dich chira (+)-(8,8-diclocamphorylsulfonyl)-oxaziridin (15,6g,
52mmol) dugc bd sung nhé giot trong 30 phiit. Sau khi khudy & nhiét do -78°C
trong 2 gid, phan ing dugc dap tit bing dung dich NH,CI bdo hoa (400ml) va
chiét bing EtOAc (3 14n, mdi 14n 300ml). Céc 16p hitu co d4 két hop duge rira
b%mg dung dich nuéc NaCl bdo hoa (300ml), dugc 1am kho trén MgSQ,, duoc
loc, va dugc c6 dé thu dugc san phidm thé ma duge tinh ché thém bing sic ky
(hexan:EtOAc=15:1) d thu dugc hop chit néu & d& muc (9,6g) & dang chét rin
mau vang nhat. LC-MS: 408 (M+Na).

Quy trinh diéu ché 6

Este etyl cua axit (2R, 4R)-4-amino-5-(3'-clobiphenyl-4-y])-2-hydroxypentanoic

Agﬁo . 0
OIN) HO)H/\:/NH? /\OJﬁ/\E/NHZ

""" OH 3 OH =
N — e
Q7w Dy
De @

Dung dich chtra (3R, 5R)-5-(3'-clobiphenyl-4-ylmetyl)-1-(2,2-
dimetylpropionyl)-3-hydroxypyrolidin-2-on (9,6g, 25mmol) trong HCI ddm dic
(81mL, 81mmol) dugc dun & nhiét d§ 100°C trong 16 gid. Sau d6, hdn hop duge
cb dé thu duge san phdm thd ma dwgc tinh ché thém bing cach rira bang Et,0 dé
thu dugc hop qhét c¢6 cong thic 1 (5,7g) & dang mubi HCI rdn mau vang nhat.
LC-MS: 320 (M+ H).

HCI 8M trong EtOH (120mL, 960mmol) duge bd sung vao dung dich
chita hop chét c6 cong thirc 1 (5,7g, 18mmol) trong EtOH (10ml) & nhiét do
trong phong. Hon hgp dugc dun & nhiét d6 50°C trong 16 gid. Sau khi c6, san

-94-



20658

pham thé duoc tinh ché thém bang céch rira bing Et,0 d& thu duge hop chét néu
& @& muyc (2,1g) & dang mudi HCI rén mau vang nhat. LC-MS: 348 (M+ H).

Quy trinh didu ché 7

Axit (2R, 4R)-4-amino-5-(3'-clobiphenyl-4-y1)-2-hydroxypentanoic

o 0
OH X — - OH =
O cl O c
C &
Dung dich HCl 1M (2,0mmol) dwgc bd sung viao este etyl cua axit
(2R, 4R)-4-amino-5-(3'-clobiphenyl-4-yl)-2-hydroxypentanoic (15 0‘,0mg,

431pmol) va hdn hop duge khudy & nhiét d6 100°C trong 2 gid. Hon hop duge
cd trong chén khong trong 3 gid va cin dugc tinh ché bang pha dao dé thu dugc

hop chit néu & d& muc (117mg) & dang chét rén mau tréng.
Quy trinh didu ché 8

Este isopropyl ctia axit clo-oxo-axetic
(0]
(0]
Cl \‘/
(0]

Isopropanol (158uL, 2,1mmol, 1,0 dwong lugng) duge bd sung nhéd giot

trong 5 phut vao oxalyl clorua (350pL, 4,14umol, 2,0 duong lugng) & nhiét do
0°C, va hén hgp phan tmg dwgc khudy & nhiét d6 trong phong trong 2 gio.
Oxalyl clorua du dugc loai bod béng céch bay hoi quay (40°C, 50mmHg) va dugce
sir dung ma khong cin tinh ché thém. '

Quy trinh diéu ché 9

Este isobutyl cua axit clo-oxo-axetic
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Isobutanol (191pL, 2,1mmol, 1,0 dwong lugng) dwgc bd sung nhé giot
trong 5 phut vao oxalyl clorua (350puL, 4,14pmol, 2,0 duong luong) & nhiét do
0°C, va hén hgp phan tng dugc khudy & nhiét do trong phong trong 2 gio.
Oxalyl clorua du dugc loai bd bang cich bay hoi quay (40°C, 40mmHg) va dugc
str dung ma khong cén tinh ché thém.

Quy trinh didu ché 10

t-Butyl oxalyl clorua

(0]
)L[(o
cl \’<
(0]

Oxalyl clorua (274uL, 3,2mmol) dugc bd sung vao dung dich chta rwou
t-butylic (289ul, 3,0mmol) trong ete (2,0mL, 19,0mmol) va hdn hop duoc khqu
& nhiét do trong phong trong 1 gidr va sau d6 dwge cb trong chin khéng dé thu
dugc chét long trong khong mau. Dung dich #-butyl oxalyl clorua xép xi 1M

dugc diéu ché bing cach hoa tan chét lIéng trong khong mau thu dugc trong
DCM (~3,0ml).

Quy trinh diéu ché 11

Este 2-metoxyetyl cia axit clo-oxo-axetic

0

CIYJ\ I AN
0]

Dung dich chita 2-metoxyetanol (295mg, 3,9mmol) trong DCM (téng thé
tich: 0,5ml) dugc bd sung vao dung dich chtra oxalyl clorua (0,5mL, 5,8mmol)
trong DCM (tong thé tich 1,0ml) & nhiét d6 0°C va hdn hop phan tng dugc
khudy & nhiét d6 trong phong trong 30 phut. Hon hgp dugc cb trong chan khong
va cdn thu duge duge hoa tan trong DCM (3,9ml) dé thu duge dung dich 1,0M
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trong DCM.
Quy trinh diéu ché 12

Este 3-etoxypropyl cua axit clo-oxo-axetic

0

Cl%o/\/\o/\

o)

Dung dich chtra 3-etoxypropan-1-ol (404mg, 3,9mmol) trong DCM (téng
thé tich: 0,5ml) dwoc bd sung vao dung dich chura oxalyl clorua (0,5mL,
5,8mmol) trong DCM (tdng thé tich 1,0ml) & nhiét do 0°C va hén hop phéan Gng
dugc khudy & nhiét d9 trong phong trong 30 phat. Hon hop dugc cd trong chin
khong va cin thu duge duge hoa tan trong DCM (3,9ml) dé thu dugc dung dich
1,0M trong DCM.

Quy trinh diéu ché 13

Este 2-phenoxyetyl cua axit clo-oxo-axetic

0

C'\”)k o0
o 1®

Dung dich chira 2-phenoxyetanol (536mg, 3,9mmol) trong DCM (téng thé
tich: 0,5ml) dugc bd sung vao dung dich chira oxalyl clorua (0,5mL, 5,8mmol)
trong DCM (tdng thé tich 1,0ml) & nhiét d6 0°C va hén hop phéan tng dugc
khudy & nhiét d9 trong phong trong 30 phuat. Hén hop duoc cb trong chin khong
va cin thu dugc duge hoa tan trong DCM (3,9ml) d& thu dwoc dung dich 1,0M
trong DCM.

Quy trinh didu ché 14

Axit (2R, 4R)-4-t-butoxycacbonvlamino-5 -(3'-clobiphenyl-4-y1)-2-

hydroxypentanoic
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Dung dich chira (3R,5R)-5-(3'-clobiphenyl-4-ylmetyl)-1-(2,2-
dimetylpropionyl)-3-hydroxypyrolidin-2-on (4,5g, 11,7mmol) trong HCl dm
dic (30ml) duge khudy & nhiét do 100°C trong 16 gio. Hon hop dugc cb trong
chan khéng dé thu dugc hop chét c6 cong thic 1 (4g) & dang mudi HCI rin mau
tring. LC-MS: 321 [M+H]".

Hop chét c6 cong thirc 1 (4g, 11,3mmol) trong MeCN (100ml) dugc bd
sung nho giot vao dung dich chira NaOH (1,8g, 45,2mmol) trong nude (100ml).
Hbn hgp dugc khudy trong 10 phat & nhiét do 0°C. Di-t-butyldicacbonat (7,17g,
33,8mmol) dugc bd sung va hdn hop dugc khudy trong 15 gir & nhiét do trong
phong. Hon hop phan ting duge ¢d trong chan khéng dé loai bd MeCN, sau dé
duoc pha lodng bang DCM (300ml), va d6 pH dugc didu chinh dén pH=5-6 bing
dung dich nuéc HCI IN. Sau d6 16p hitu co duge thu gom va cin duoc chibt
bing DCM (3 14n, mbi 14n 300ml). Céc 16p hitu co da két hop duogc o va duge
rira bing hexan (150ml) @& thu dugc hop chit néu & d& muc (4g) & dang chét rén
mau tring. LC-MS: 442 [M+Na]".

Quy trinh didu ché 15

Este 2.2.3.3.3-pentaflopropyl cua axit (2R,4R)-4-amino-5-(3'-clobiphenyl-4-y1)-

2-hydrexypentanoic
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DCC (880mg, 4,3mmol) va DMAP (260mg, 2,1mmol) dugc bd sung vao
dung dich chtra axit (2R,4R)-4-t-butoxycacbonylamino-5-(3'-clobiphenyl-4-yl)-
2-hydroxypentanoic (0,9g, 6mmol) va 2,2,3,3,3-pentaflopropan-1-ol (450mg,
3mmol) trong DCM (30ml). Hon hop phén tng dugc khudy trong 15 gid & nhiét
do trong phong, sau d6 duogc cd trong chin khoéng. Cin duge hoa tan trong
EtOAc (100ml) va dugc rira bing nuée (30ml) va dung dich nuée NaCl bao hoa
(30ml). Lép hitu co duge thu gom va duogc cd va dugce tinh ché b%mg sdc ky cot
(hexan/EtOAc=5:1) dé thu duge hop chit c¢6 cong thirc 3 (0,4g) & dang chét rin
mau tring. LC-MS: 574 [M+Na]".

F 0
F
NH,
F ol :
FF OH *
3 —
@ ¢ >4

Dung dich chira hgp chat c6 cong thirc 3 (0,4g, 690umol) trong HCl 1,4M
trong dung dich 1,4-dixoan (15ml) dwoc khudy qua dém, va sau d6 dugc cd
trong chan khong. Cdn duge phan tan trong EtOAc (10ml), va két tia dugc thu
gom bang céach loc @& thu duoc hop chit néu & & muc & dang mudi HCI rén mau
tring nhat (165mg). LC-MS: 452 [M+H]". '"HNMR: (DMSO-ds) 1,95-1,82 (m,
2H), 2,99-2,98 (m, 2H), 3,56 (br, 1H), 4,41-4,38 (m, 1H), 4,92-4,82(m, 2H),
6,35(s, 1H), 7,71-7,38 (m, 8H), 8,09 (s, 3H).

Quy trinh diéu ché 16

Este S-metyl-2-oxo[1,3]dioxol-4-ylmetyl cua axit (2R,4R)-4-amino-5-(3'-

clobiphenyl-4-y1)-2-hydroxypentanoic
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Huyén phi cha  axit (2R, 4R)-4-t-butoxycacbonylamino-5-(3'-
clobiphenyl-4-yl)-2-hydroxypentanoic (740mg, 1,8mmol), 4-(bromometyl)-5-
metyl-1,3-dioxol-2-on (340mg, 1,8mmol), kali iodua (58mg, 350pmol), va
K,COs (486mg, 3,5mmol) trong DMF (20ml) duoc khudy trong 4 gid & nhiét do
trong phong. Hon hop dugc pha lodng bing EtOAc (150ml) va dugc rira béng
nuée (30ml). L6p hiru co duge thu gom va duge ¢b va dugc tinh ché bing sic ky
cdt (hexan/EtOAc=1:1) dé thu dugc chit rin mau tring (490mg). LC-MS: 554
[M+23]". Dung dich chtra chét rén nay (476mg, 890umol) trong HCI 3N trong
1,4-dioxan (20ml) dwgc khudy qua dém, va sau d6 dugc cd trong chan khong.
Cén dugc phan tan trong EtOAc (10ml), va két tiia dwoc thu gom béng cach loc
dé thu dugc hop chit néu ¢ d& muc & dang chét rdn mau tring nhat (290mg). LC-
MS: 432 [M+H]". '"HNMR: (DMSO-dg) 1,92-1,82 (m, 2H), 2,16 (s, 3H), 2,99
(br, 2H), 3,56 (br, 1H), 4,35-4,32 (m, 1H), 5,017 (s, 2H), 6,17 (s, 1H), 7,39-7,36
(m, 4H), 7,71-7,68 (m, 4H), 8,05 (s, 3H).

Quy trinh diéu ché 17

Este butyryloxymetyl cuia axit (2R,4R)-4-amino-5-(3'-clobiphenyl-4-y1)-2-

hydroxypentanoic
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Dung dich chira axit (2R, 4R)-4-t-butoxycacbonylamino-5-(3'-clobiphenyl-
4-yl)-2-hydroxypentanoic (900mg, 2,1mmol), clometyl butyrat (350mg,
2,6mmol), natri iodua (481mg, 3,21mmol) va DIPEA (828mg, 6,42mmol) trong
DMF (20ml) dugc khudy trong 16 gid & nhiét do 30°C. Hén hop duoc pha lodng
bing EtOAc (150ml) va dugc ria bing nude (50ml) va dung dich nudc NaCl
bédo hoa (50ml). Lép hitu co dugce thu gom va duge cd va duge tinh ché bing sic
ky cot (hexan/EtOAc=5:1) dé thu dwoc chit rin mau trdng (240mg). LC-MS:
542 [M+Na]". Dung dich chira chét rin nay (240mg, 460umol) trong HCI 1,4M
trong 1,4-dixoan (15ml) dugc khudy qua dém, va sau d6 duge cd trong chén
khong. Can dwoc phan tan trong EtOAc (10ml), va két tia dugc thu gom bing
cach loc @ thu dwoc hop chét néu & d& muc & dang mubi HCI rin mau tring
nhat (140mg). LC-MS: 420 [M+H]". '"HNMR: (DMSO) 0,85 (t, J =7,5 Hz, 3H),
1,61-1,52 (m, 2H), 1,89-1,86 (m, 2H), 2,30(t, J =7,5 Hz, 2H), 2,98 (br, 2H), 3,56
(br, 1H), 4,33-4,30(m, 1H), 5,74-5,68 (m, 2H), 6,21 (s, 1H), 7,37-7,35 (m, 4H),
7,70-7,767 (m, 4H), 8,01 (brs, 3H).

Quy trinh diéu ché 18

Este etyl cla axit (2R,4R)-4-amino-5-(2',5'-diclobiphenyl-4-y1)-2-

hydroxypentanoic

Axit 2,5-diclophenylboronic (21,7g, 114mmol) va Pd(dppf),Cl, (3,5g,
4,7mmol) dugc bd sung vao dung dich chira este t-butyl cta axit (S)-2-(4-
bromobenzyl)-5-oxopyrolidin-1-carboxylic (33,5g, 95mmol) trong 1,4-dioxan
(1,2 L) & nhiét d6 trong phong trong méi trudng khi nito. Sau khi khudy trong 10
phut, dung dich chira K,CO; (26,1g, 189mmol) trong nude (120ml) dwoc bd
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sung. Hon hop duoc dun néng dén nhiét 6 60°C va duoc khudy qua dém. Sau
khi 1am bay hoi dung mdi, nudc (400ml) duoc bb sung va chiét bang EtOAc (3
14n mbi 14n 400ml). Cac 16p hitu co da két hop dugc rira bang dung dich nuéce
NaCl bdo hoa (500ml), dwgc 1am kho trén Na,SO4 khan, va dugce cd dé thu dugc
san phim thé ma dwgc tinh ché thém bang séc ky cot (hexan:EtOAc=6:1) dé thu
duoc hop chit ¢6 cong thirc 1 (35,8g) & dang chét rin mau vang nhat. LC-MS:
442 [M+Na].

TFA (30mL, 405mmol) dwgc bd sung vao dung dich chita hop chét c6
cong thirc 1 (35,8g, 85mmol) trong DCM khan (300ml) & nhiét do -5°C trong
mdi trudng khi nito. Hon hop duge 1am 4m dén nhiét d6 trong phong va duge
khudy qua dém. Sau khi 1am bay hoi dung méi, cin dugc pha lodng bing EtOAc
(500ml), sau d6 dugc rira bang dung dich nudc NaHCO; bio hoa (3 1an, mdi 1an
300ml), nude (200ml), va dung dich nude NaCl bdo hoa (250ml), sau dé6 dugce
1am kho trén Na,SO4 va duge c6 dé thu duoc hop chét c6 cong thirc 2 thd (26g)
& dang chét rin mau vang nhat. LC-MS: 320 [M+H].

n-BuLi trong hexan (39mL, 97mmol) dugc bd sung nhé giot vao dung
dich chira hop chit c6 cong thirc 2 (26g, 81mmol) trong THF khan (500ml) trong
1 gid & nhiét d9 -78°C trong méi trwdng khi nito. Sau khi khudy & nhiét d6 -78°C
trong 2 gid, phan tmg dugc dap tit bang cach bd sung nhé giot pivaloyl clorua
(12,7g, 105mmol) trong 30 phit. Sau khi khudy & nhiét d -78°C trong 2 gid,
phan tng dwgc dép tit bing dung dich nudc NH,CI bdo hoa (200ml) va chiét
bang EtOAc (3 1an, m&i 1an 200ml). Céc 16p hitu co da két hop duge rira bing
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dung dich nuéc NaCl bdo hoa (300ml), dugc 1am khd trén MgSO4 khan, dugc
loc va duge c6 dé thu dugc san phim thd ma duoc tinh ché thém bang séc ky
(hexan:EtOAc=25:1) d thu dwgc hop chit c6 cong thirc 3 (33 g) & dang chét rin
mau vang nhat. LC-MS: 426 [M+Nal].

NaHMDS (18,6mL, 37mmol) dugc bd sung nhé giot vao dung dich chira
hop chét ¢ cong thirc 3 (10g, 0,025mol) trong THF khan (120ml) trong 30 phut
& nhiét 4 -78°C trong mdi trudng khi nito. Sau khi khudy & nhiét d6 -78°C trong
2 gi0, dung dich chira (+)-(8,8-diclocamphorylsulfonyl)-oxaziridin (11,1g,
37mmol) trong THF (80ml) dugc bd sung nhé giot trong 30 phit. Sau khi khudy
& nhiét 4§ -78°C trong 2 gid, phan g duoc dap tit bing dung dich nwée NH,CI
bao hoa (500ml) va chiét bing EtOAc (3 1dn, m3i 1dn 300ml). Cac 16p hitu co d
két hop dugce rira bing dung dich nude NaCl bdo hoa (300ml), duge lam kho trén
MgSO,, duge loc va duge cd dé thu dugce san phém thd ma dugc tinh ché thém
béng sic ky (hexan:EtOAc=15:1) d& thu dugc hop chét c6 cong thirc 4 (4,2g) &
dang dau mau Véng nhat. LC-MS: 442 [M+Nal].

0 o
R) NH,

@ —

Dung dich chita hgp chét ¢6 cong thirc 4 (4,2g, 10mmol) trong HCI d4m
déc (80mL, 0,96mol) dugc dun & nhiét 4o 100°C trong 16 gid. Sau d6, hdn hop
dugc co dé thu duge san phdm thé ma dugc tinh ché thém bang céach rira bing
Et,0 dé thu dugc hop chét ¢6 cong thirc 5 (3,82) & dang chét rin mau tring. LC-
MS: 354 [M+ H]. |

HCI 4M trong EtOH (100mL, 0,4mol) dwgc bd sung vao dung dich chira
hop chét c6 cong thirc 5 (3,8g, 10mmol) trong EtOH (Sml) & nhiét d9 trong
phong. Hon hop dugc dun & nhiét d6 50°C trong 16 gid. Sau khi ¢d, san phim
thd duoc tinh ché thém béng cach rira be°1ng Et,0 dé thu duoc hop chit néu ¢ d&
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muyc (3,3g) & dang chét rin mau tréng. LC-MS: 382 [M+ H].

Quy trinh diéu ché 19

-5-amino-6-(4-bromo-2-clophenyl)-2-etoxyhex-1-en-3-ol

0 OH Br

0,00, 0
Cl Br Cl Br Cl B

(1) @)

r

NaBH, (17,3g, 45,6mmol) dugc bd sung timg phan vao huyén phu chira
4-bromo-2-clobenzaldehyt (50g, 22,8mmol) trong MeOH (500ml) & nhiét do
0°C. Hdn hop duge khudy trong 30 phit va sau d6 dung dich nuéc NH,CI duoc
b sung dé dap t&t phan tng. Hon hop dugc co trong chan khong. Cin duge chiét
bing EtOAc (2 14n, mdi 14n 200ml) va cac 16p hitu co da két hop duge 1am kho
trén Na,SO, khan, va dugc c6 trong chan khong dé thu dugc hop chét c6 cong
thitc 1 (48g) & dang chét rén mau tréng.

Phosphoro tribromua (68,6g, 25,3mmol) dugc bd sung nhé giot vao dung
dich chira hop chit c6 cong thirc 1 (46,8g, 21,1mmol) trong DCM kh6 (500ml) &
nhiét 9 0°C trong méi trudng khi nito. Hon hgp dugc khudy trong 2 gity va sau
d6 dugc rira bang dung dich nwéc NaHCO; bio hoa (2 1in, mbi 14n 200ml) va
dung dich nuéc NaCl bao hoa (200ml), dugc 1am kho trén Na,SO, khan, dugc cd
trong chan khong dé thu dwgc hop chit c6 cong thic 2 (36g) & dang dau khong

mau.

NH, O |
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Benzyl clorua (70mL, 0,6mol) dwgc bd sung nhéd giot vao dung dich da
khudy chira axit (R)-pyrolidin-2-carboxylic (57,7g, 0,5mol) va KOH (84g,
1,5mol) trong ruou isopropylic (330ml) & nhiét do 0°C trong 3 gid. Sau d6, hdn
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hop duge khudy qua dém & cing nhiét d6. Hon hop phan tng dugc trung hoa
bang HCI d4m dic dén pH=6, sau d6 bd sung clorofom (200ml). Hon hop duoc
khudy trong 30 phut, sau d6 dwoc loc va két tua duge ria bing clorofom (3 14n,
mdi 14n 100ml). Dung dich clorofom két hop dugc 1am khd trén Na,SO,4 khan,
va dugc ¢ trong chan khong dé thu dwoc hop chét ¢ cong thire 3 (52g) & dang
chit rin mau tring. LC-MS: 206 [M+H]".

SO,CL, (7,3g, 61mmol) dugc bd sung vao dung dich chira hop chét c6
cong thire 3 (10g, 48,8mmol) trong DCM khé (50ml) ¢ nhiét d6 -20°C trong moi
treong khi nito. Hén hop dwge khudy & nhiét d6 -20°C trong 3 gidy sau d6 bd
sung dung dich chira (2-aminophenyl)(phenyl)metanon (6g, 30,5mmol) trong
DCM kho (25ml) va hdn hop duge khudy qua dém & nhiét d6 trong phong. Dung
dich chira Na,COs (10,3g) trong nude (40ml) dugc bd sung & nhiét do 0°C. Lép
hitu co duge téch va 16p nude duge chiét bing DCM (3 14n, mdi 14n 50mL). Cac
16p hitu co da két hop dwoc 1am khé trén Na,SO, khan va duge cb trong chan
khong. Cgn dugc rira bing MTBE (2 14n, mdi 14n 50ml) d& thu dwoc hop chét c6
cong thirc 4 (8,5g) & dang chét rdn mau vang. LC-MS: 385 [M+H]".
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Dung dich chra KOH (30g, 535,3mmol) trong MeOH (100ml) dugc bd
sung vao dung dich chira hgp chét c6 cong thirc 4 (29,4g, 76,5mmol), glyxin
(28,7g, 382,4mmol) va Ni(NO;),'6H,O (44,5g, 152,9mmol) trong MeOH
(280ml) & nhiét d6 45°C trong mdi trudng khi nito. Hon hgp dwgc khudy & nhiét
d6 60°C trong mét gid. Dung dich thu dwge duge trung hoa bing AcOH (31ml)
va dugc rét vao nude da (380ml). Chét rin thu duoc dugc loc va duoc hoa tan
trong DCM (450ml), ma dugc rira bing dung dich nuée NaCl bdo hoa (150ml),

duoc lam kho trén Na,SO4 khan va duge ¢d. Cin dugc rira bang EtOAc (2 14n,
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m&i 1an 50ml) dé thu dugc hop chét c6 cong thirc 5 (38g) & dang chét rin mau
d6. LC-MS: 498 [M-+H]".

Hop chit c6 cong thirc 5 (14,3g, 28,7mmol) va NaOH (3,4g, 81,6mmol)
dugc b6 sung vao binh ma dugc thdi khi nito hai 1An. DMF khan (100ml) duoc
bd sung va hdn hop duge khudy trong 5 phiit & nhiét d6 0°C trude khi dung dich
chita hop chit c6 cong thic 2 (8,6g, 30,1mmol) trong DMF (20ml) dugc bd
sung. Hon hop phan tng dwoc khudy & nhiét do trong phong trong 30 phut cho
dén khi tiéu thy hét hop cht ¢6 cong thire 4 (duoc kiém tra bing TLC). Hén hop
phan tmg duoc 16t vao dung dich nude AcOH 5% (120ml) ma sau d6 duwoc chiét
bing DCM (3 1in, mdi 14n 150ml) va céc 16p hitu co da két hop duge ria bing
dung dich nwéc NaCl bdo hoa (150ml), duge 1am kho trén Na,SO,4 khan va duoc
cd trong chan khong. Cin duoc tai két tinh bing DCM/Et,0 (1:1) @& thu duge
hop cht c6 cong thirc 6 (15,5g) & dang chét rin mau dé. LC-MS: 702 [M+H]".

HCI 3N (200ml) dugc bd sung vao dung dich chira hop chét c6 cong thire
6 (46g, 65,6mmol) trong MeOH (300ml). Hdn hop duge hdi luu cho dén khi mau
d6 chuyén sang mau xanh 14 cay. Dung dich thu dugc dugc c6 trong chan khong
va NH;-H,0 dam dic (100ml) duge bd sung, va sau d6 chiét b%mg DCM (2 lan,
mdi 14n 200ml). Pha nuée duge co trong chan khong va dugc dua vao nhua trao
dbi cation (dugc giai hdp bing NH;-H,O/EtOH, 1:1) d& thu dwgc hop chét c6
cong thirc 7 (15g) & dang chit rén mau tre“ing. LC-MS: 280 [M+H]".

[ J— D\ﬁ#\%

©)

Dung dich chira NaOH (4,3g, 107,7mmol) trong nuéc (150ml) dugc bd
sung vao huyén phi chira hop chit c6 cbng thirc 7 (15g, 53,9mmol) trong MeCN
(150ml) & nhiét do 0°C, va sau d6 bd sung (BOC),0 (17,6g, 80,8mmol). Hon
hop duoc khudy qua dém & nhiét do trong phong. Dung dich thu dwoc dwoc ¢
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trong chan khong, sau d6 chiét bing DCM (2 1an, mdi 1dn 150ml). Pha nuéc
duoc axit héa bang HCI IN dén pH=3 va chiét bing EtOAc (3 l4n, mdi 1in
150ml). Céc 16p hitu co da két hop dugc rira bing dung dich nuéc NaCl bao hoa
(150ml), dwgc 1am kho trén Na,SO, khan va duge cb trong chan khong dé thu
duoc hop chét c6 cong thirc 8 (12,3g, 60%) & dang chét rin mau tring. LC-MS:
402 [M+Na]".

DMAP (9,5g, 77,6mmol) duge bd sung vao huyén phil chira hop chit c¢6
cong thic 8 (18,4g, 48,5mmol) va axit Meldrum (8,4g, 58,2mmol) trong DCM
(400ml) & nhiét @6 -5°C. Sau khi khudy trong 10 phut, dung dich chita DCC
(12g, 58,2mmol) trong DCM (100ml) dwgc bd sung nhé giot & nhiét do -5°C.
Hdn hop dugc khudy qua dém & nhiét d6 trong phong. Dung dich thu dugc dugce
lam lanh dén nhiét d6 0°C va duoc loc. Dich loc dugce rira b'?mg dung dich nudc
axit xitric (3 1an, mdi 14n 200ml) va dung dich nudc NaCl bao hoa (200ml), duoc
lam kho trén Na,SO, khan, va dugc c6 trong chan khong. Cin dugc rira bing
Et,0 (2 14n, mdi 14n 50ml) d& thu dwoc hop chét co cong thuc 9 (22g) ¢ dang

chat ran mau vang nhat.

0O BOC
i sog
SQUENSS RS ol
(©) ——j o 0 —»ﬁ :@L
C (11

(12)
(10)

AcOH (28,8g, 479,4mmol) dugc bd sung vao dung dich chira hop chét c6
cdng thirc 9 (22g, 43,6mmol) trong DCM (400ml) & nhiét dd 0°C. Sau khi khudy
trong 10 phut, NaBH, (4,1g, 109mmol) dugc bd sung timg phin. Hbn hop dugc
khudy trong mdt gid & nhiét do 0°C. Dung dich thu dugc duge rira bing dung
dich nwéc NaHCO; bdo hoa (2 14n, mdi 14n 200ml) va dung dich nudc NaCl bao
hoa (200ml), dugce 1am kho trén Na,SO,4 khan va duoc ¢ trong chén khong. Can
dugc rira bang ete (2 14n, mdi 14n 100ml) dé thu dugc hop chét c6 cong tht’ré 10
(18,6g) & dang chét rin mau tring nhat. LC-MS: 514 [M+Na]".
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Dung dich chita hop chit c6 cong thic 10 (18,6g, 37,9mmol) trong toluen
(350ml) dugc dun trong diéu ki¢n hdi lwu trong 2 gidr. Sau khi 1am lanh, hdn hop
dwgc 1am bay hoi dén khé dé thu dugc hop chét c6 cong thire 11 (14g) & dang
sird mau vang. LC-MS: 334 [M—Bu+H]".

TFA (20ml) dugc bd sung vao dung dich chira hop chét c6 cong thirc 11
(14g, 36,0mmol) trong DCM (250ml). Hon hgp duoc khudy trong 4 gid & nhiét
dd 0°C. Dung dich thu dugc duge cd trong chin khong dé loai bo TFA. Cian
duge hoa tan trong DCM (400ml) va duge rira bing dung dich nuéc NaHCO;
béo hoa (2 14n, mdi 1an 200ml), dugc 1am kho trén Na,SO, khan va duge ¢ dé
thu dugc hop chét c6 cong thirc 12 (10g) & dang chét rin mau vang. LC-MS: 290
[M+H]".

P
0
Ne o
N SO s
Ol/\j - cl Br
cl Br HO

NaH (2,4g, 69,3mmol, 70%) dugc bd sung vao dung dich chtra hop chét
c6 cong thirc 12 (10g, 34,7mmol) trong THF kho (250ml) & nhiét d6 0°C. Hdn
hop dugce khudy trong 1 gid' & nhiét do 0°C trong moi truong khi nito. Sau do
pivaloyl clorua (5g, 41,6mmol) dugc bd sung. Sau khi khudy thém 2 gid nira,
dung dich nuéc NaHCO; bo hoa (100ml) duge bd sung dé dap tit phan img.
Hdn hop phan tng dugc cd va chiét bang EtOAc (3 14n, mdi 1An 100ml) va cac
16p hitu co di két hop duoc rira bang dung dich nudc NaCl bdo hoa (100ml),
duoc lam khd trén Na,SO, khan va duge ¢b trong chan khdng. Cin dugc tinh ché
bang sic ky silicagel (hexan/EtOAc, 5:1) dé thu duoc hop chét ¢6 cong thic 13
(11,8g) & dang chit rin mau tring. LC-MS: 374[M+H]".

NaHMDS (24mL, 47,7mmol, 2,0M trong THF) dugc bd sung nhod giot
vao dung dich chira hgp chét c6 cong thie 13 (1 1,8g, 31,8mmol) trong THF kho
(70ml) & nhiét d6 -78 °C trong mdi trudng khi nito. Sau khi khudy trong 30 phut,
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dung dich chita (+)-(8,8-diclocamphorylsulfonyl)oxaziridin (15,2g, 50,8mmol)
trong THF (70ml) dugc bd sung nho giot & nhiét d6 -78°C. Hon hop dugc khudy
thém mdt giod nita & cling nhiét d§ trude khi dung dich nuée NH,CI (70ml) duoge
bd sung dé dap tit phan (mg. Hn hop phan tng duoc chiét bing EtOAc (3 1n,
mdi 14n 150ml) va cac 16p hitu co da két hop duge rira bang dung dich nudc
NaCl béo hoa (150ml), dwoc 1am khd trén Na,SO, khan, duge cd trong chan
khong va dugc tinh ché bing sic ky silicagel (hexan/EtOAc, 20:1~5:1) dé thu
dugc san phdm thé (5g), ma duge tinh ché thém bang HPLC didu ché dé thu
dugc hop chat c6 cong thic 14 (4g) & dang chét rin mau vang. LC-MS: 390
[M+H]".

0 (0]

NH,
HO 5
OH = - . OH
L S B ot
Cl Br Cl B

"Br
(15)

Dung dich chira hop chét c6 cong thirc 14 (4g, 10,3mmol) trong HC1 d4m
dic (50ml) duoc dun trong diéu kién hdi luu qua dém. Hdn hop duoc cb trong
chén khong va chét rén thu duogc duoc rira b'fmg Et,0 (2 14n, mbi 14n 50ml) dé
thu dugce hop chét c6 cong thic 15 (3,1g) & dang mudi HCI rén mau tring. LC-
MS: 324 [M+H]".

Dung dich chita hgp chit c6 cong thic 15 (3,lg, 8,6mmol) trong
HCI/EtOH (6,7M, 40ml) dugc khudy qua dém & nhiét d6 50°C. Hdn hop phéan
mg dugce cd trong chan khong va cin duge rira bang ete (2 14n, mdi 14n 50ml) dé
thu duoc hop chit néu & d& muc (2,9g) & dang mudi HCI rin mau tréng nhat.
LC-MS: 352 [M+H]". "HNMR: (CD3OD) 1,268 (t, J= 6,9 Hz, 3H), 1,862-1,946
(m, 1H), 2,068-2,143 (m, 1H), 3,104-3,199 (m, 2H), 3,769-3,809 (m, 1H), 4,162-
4,209 (m, 2H), 4,274-4,881 (m, 1H), 7,325 (dd, J= 8,1, 2,1 Hz, 1H), 7,522 (dd, J
= 38,3, 3,0 Hz, 1H), 7,696 (d, J= 1,8 Hz, 1H).

Quy trinh diéu ché 20
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Este t-butyl cua axit [(R)-1-biphenyl-4-ylmetyl-2-(2.2-dimetyl-4.6-dioxo-

[1.3]dioxan-5-y1)-2-oxoetyl]carbamic

0 H 0 o]
HO)K/N\BOC H\
(R): 0 (R)é BOC
#\O ° O

Dung dich chira DCC (33,3g, 161mmol) trong DCM khan (200ml) duoc
bd sung vao dung dich chira axit (R)-3-biphenyl-4-yl-2-t-butoxycacbonylamino-
propionic (50g, 146mmol), axit meldrum (23,3g, 161mmol) va DMAP (27,8g,
227mmol) trong DCM khan (500ml) trong 1 gio & nhiét d6 -5°C trong moi
truomg khi nito. Hon hop duge khudy & nhiét d6 -5°C trong 8 gid, sau d6 duge
1am lanh qua dém, trong thoi gian nay céc tinh thé dixyclohexylure nho dugc két
taa. Sau khi loc, hdn hgp dugc rira bang KHSO4 5% (4 1in, mdi 1in 200ml) va
dung dich nuéc NaCl bio hoa (1 14n 200ml), sau d6 1am kho bing MgSO, qua
dém trong diéu kién lanh. Dung dich duoc 1am bay hoi dé thu dugc hop chét néu
& d& muc (68g, chét rin mau vang nhat), ma dugc st dung khéng cin tinh ché

thém. LC-MS: 490 [M+Na], 957 [2M+Na].
Quy trinh diéu ché 21

Este etyl cua axit (2R, 4S)-5-biphenyl-4-yl-4-t-butoxycacbonylamino-2-

hydroxymetylpentanoic (hop chét c¢6 cong thirc 6) va este etyl cia axit (25,45)-5-

biphenyl-4-yl-4-t-butoxycacbonylamino-2-hydroxymetylpentanoic (hop chit c6

cong thuc 7)

o 9 0 y
N goc o ~Mgoc

0 (R)} (S):
ahebuliahe
® A

AcOH (96,7¢g, 1,6mol) dugc bd sung vao dung dich chira este t-butyl cuia
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axit  [(R)-1-biphenyl-4-ylmetyl-2-(2,2-dimetyl-4,6-dioxo-[1,3]dioxan-5-y1)-2-
oxoetyl]carbamic (68g, 147mmol) trong DCM khan (1L) & nhiét do -5°C trong
mdi trudng khi nito. Hén hep duge khudy & nhiét d6 -5°C trong 0,5 gid, sau d6
NaBH, (13,9g, 366mmol) dugc bd sung timg phin nhé trong 1 gid. Sau khi
khudy thém 1 gid nita & nhiét do -5°C, dung dich nuée NaCl bdo hoa (300ml)
duogc bd sung. Lép hiru co duge rira bang dung dich nwdc NaCl bao hoa (2 1n,
mdi 1an 300ml) va nuéce (2 1an, mbi 1dn 300ml), dwoc 1am khé trén MgSO,, duge
loc, va dugc 1am bay hoi dé thu dugce san phim thé, ma dugc tinh ché thém bing
sdc ky (hexan:EtOAc=5:1) dé thu duge hop chét c6 cong thirc 1 (46g, chét rén
mau vang nhat). LC-MS: 476 [M+Na], 929 [2M+Na].

~N

o /N —\t(o
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Dung dich chira hgp chit c6 cong thirc 1 (46g, 101mmol) trong toluen
khan (300ml) dugc hdi Iwu trong méi trudng khi nito trong 3 gio. Sau khi lam
bay hoi dung méi, cin duge tinh ché bing sic ky (hexan:EtOAc=10:1) d& thu
dugc hop chit c6 cong thirc 2 (27g, chét rin mau vang nhat). LC-MS: 374
[M+Na], 725 [2M+Na]. 'THNMR (300 MHz, CDCI3): §7,64-7,62 (m, 4H), 7,51-
7,46 (m, 2H), 7,42-7,39 (m, 1H), 7,39-7,30 (m, 2H), 4,50-4,43 (m, 1H), 3,27-
3,89 (m, 1H), 2,88-2,80 (m, 1H), 2,48-2,42 (m, 2H), 2,09-1,88 (m,2H), 1,66
(s,9H).

Hoén hop chita hop chét c¢6 cong thirc 2 (27g, 77mmol) va t-butoxy-
N,N,N',N'-tetrametylmetandiamin (40,3g, 231mmol) dugc dun néng dén nhiét
do 80°C trong méi trudng khi nito. Sau khi khudy trong 3 gid & nhiét do 80°C,
hdn hgp duge pha lodng bang EtOAc (300ml), dugc rira bang nude (2 14n, mdi

1an 150ml) va dung dich nu6c NaCl bdo hoa (2 1an, mdi 14n 150ml), dugc lam
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kho trén MgSO,, duoc loc, va duge 1am bay hoi dé thu duoc hop chét c6 cong
thirc 3 thé (29,7g, ddu mau vang nhat). LC-MS: 425 [M+H], 835 [2M+H].

HO 0 HO o

\

N\BOC
(R) (S)}
v ¢
(4) ®) O

HCI1 1M (81ml) dwoc bd sung vao dung dich chira hop chét cé cong thirc 3
tho (29,7g, 73mmol) trong THF (200ml) & nhiét d§ 0°C trong moi truong khi
nito. Sau khi khudy trong 1 gid & nhiét do trong phong, hdn hop dugc pha lodng
bang EtOAc (100ml) va dwgc diéu chinh bing dung dich nuwéc NaHCOj; biio hoa
dén pH=7. L6p nude duge chiét bing EtOAc 2 lan m01 14n 150ml) va céc lorp
hiru co da két hop duoc rira bang nude (2 1an, mbi 1an 150m1) va dung dich nudc
NaCl bdo hoa (1 14n 150ml), dwgc 1am kho trén MgSO,, duoc loc, va duoc 1am
bay hoi @& thu dwoc hop chit c6 cong thirc 4 tho (29,4g, ddu mau vang). LC-MS:
402 [M+Na], 781 [2M+Na].

EtOH khan (30ml) va AcOH (92,5g, 1,5mol) duoc bb sung vao dung dich
chira hop chit c6 cong thirc 4 (29,4g, 77mmol) trong THF khan (300ml) & nhiét
d6 -5°C trong méi trudng khi nito. H3n hop dwoc khudy & nhiét d§ -5°C trong
0,5 gid, sau d6 NaBH;CN (19,4g, 308mmol) duoc bd sung timg phin nhé trong
1 gid. Sau khi khudy thém mot gid nita & nhiét 6 -5°C, hdn hop duge diéu chinh
bing dung dich nuréc NaHCO; bdo hoa dén pH=7. Lép nuéc dugc chiét bing
EtOAc (2 14n, mdi 14n 200ml) va cac 16p hitu co da két hop dugce rira bang nude
@ 14n, mdi 14n 150ml) va dung dich nudc NaCl béo hoa (1 l4n 150ml), duoc lam
kho trén MgSO,, duoc loc; va duoc ¢d dé thu dwgc san phdm thd, ma dugc tinh
ché thém bing séc ky (hexan:EtOAc=5:1) dé thu dwgc hop chét c6 cong thic 5
(11,2g, chét rdn mau vang nhat). LC-MS: 404 [M+Na], 785 [2M+Nal].
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K,COj; khan (8,0g, 58mmol) dugc bd sung vao dung dich chia hop chét
o cong thire 5 (11,2g, 29mmol) trong EtOH khan (500ml) ¢ nhiét d6 0°C trong
moi trudong khi nito. Sau khi khudy trong 1 gid & nhiét d6 0°C, hdn hop dugc
l1am 4m dén nhiét do trong phong va dugc khuéy trong 16 gid. Sau khi loc, dich
loc duge ¢b va cin duge pha lodng bing nude (150ml), DCM (200ml) va dung
dich nuée NaCl bdo hoa (50ml). Sau khi tach, 16p nuée duoc chibt bing DCM (2
1an, m&i 1an 150ml). Céc 16p hiru co d& két hop duoc rira bing dung dich nuée
NaCl béo hoa (2 14n, mdi 1an 200ml), duogc lam khd trén MgSO,, va dugc cb dé
thu dugc san phdm tho ma duogc tinh ché thém bing sic ky cdt
(hexan:EtOAc=5:1) dé thu dugc hop chit c¢6 cong thic 6 va 7 (8,3g, chit rin

mau vang nhat).

Hop chét c6 cong thirc 6: LC-MS: 450 [M+Na], 877 [2M+Na]. '"HNMR
(300 MHz, CDCI3): §7,58-7,23 (m, 9H), 4,46-4,43 (d, 1H), 4,20-4,13 (m, 2H),
3,94 (s, 1H), 3,82-3,70 (m, 2H), 2,85-2,70 (m, 3H), 2,25-2,22 (d, 1H), 2,01-1,92
(m, 1H), 1,47 (s, 9H), 1,26-1,24 (m, 3H).

Hop chit c6 cong thirc 7: LC-MS: 450 [M+Na], 877 [2M+Na]. "HNMR
(300 MHz, CDCI3): §7,58-7,55 (m, 4H), 7,50-7,43 (m, 2H), 7,40-7,30 (m, 1H),
7,26-7,23 (m, 1H), 4,46 (m, 1H), 4,21-4,13 (m, 2H), 3,94 (m, 1H), 3,82-3,77 (m,
2H), 2,83-2,81 (d, 2H), 2,66-2,63 (m, 1H), 2,24 (m, 1H), 1,83-1,81 (m, 2H), 1,38
(s, 9H), 1,30-1,25 (m, 3H).

Quy trinh didu ché 22

Axit (25, 4S)-5-biphenyl-4-yl-4-t-butoxycacbonylamino-2-
hydroxymetylpentanoic (R’= H: P>=BOC) va este etyl ciia axit (2S,4S)-4-amino-
5-biphenyl-4-yl-2-hydroxymetylpentanoic (R’= -CH,CHj; P* durgc loai bo)
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Este etyl cia axit (2S,4S)-5-biphenyl-4-yl-4-t-butoxycacbonylamino-2-
hydroxymetyl-pentanoic (210mg) dugc xa phong héa bang LiOH dé thu dugc
axit dugc bao vé BOC (R’= H; P>=BOC) (120mg). Este etyl cua axit (2S,4S)-5-
biphenyl-4-yl-4-t-butoxycacbonylamino-2-hydroxymetyl-pentanoic - (~180mg)
duge khir bao vé HCI dé thu dugc este amin (R7= -CH,CHjs; P? dugc loai bo) &
dang mubi HCI (120mg).

Quy trinh diéu ché 23

Este etyl cda axit (28,4S)-4-amino-5-(2'-flobiphenyl-4-y1)-2-

hydroxymetylpentanoic

BO
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Axit 2-flophenylboronic (8,7g, 63mmol) va Pd(dppf),Cl, (3,8g, 5,2mmol)
duoc bd sung vao dung dich chira este #-butyl cua axit (S)-2-(4-bromobenzyl)-5-
oxopyrolidin-1-carboxylic (18,4g, 52mmol) trong 1,4-dioxan (500ml) & nhiét dd
trong phong trong moi trudng khi nito. Sau khi khudy trong 10 phut, dung dich
chira K,COj5 (14,4g, 104mmol) trong nuéc (50ml) dugc bd sung. Hdn hop dugce
dun néng dén nhiét 6 80°C va dugc khqu & nhiét do nay trong 5 gid. Sau khi
1am bay hoi dung méi, nu6c (300ml) dwgc bd sung va hdn hop dwogc chibt béng
EtOAc (3 13n, m&i 1in 200ml). Cac 16p hitu co da két hop dugc rira bing dung
dich nuéc NaCl bao hoa (400ml), dwoc 1am khd trén Na,SO, va duge cd dé thu
dugc san phdm thd ma dugc tinh ché thém bing sic ky cot (hexan:EtOAc=8:1)
dé thu dugc hop chét c6 cong thirc 1 (17,3 g) & dang ddu mau dé. LC-MS: 392
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[M+Nal.

Hodn hop chita hop chit c6 cong thirc 1 (17,3g, 46,7mmol) va t-butoxy-
N,N,N',N'-tetrametylmetandiamin (2,4g, 140mmol) dugc dun néng dén nhiét do
80°C trong mdi trudng khi nito. Sau khi khudy trong 3 gid' & nhiét do 80°C, hén
hop dugce pha lodng bing EtOAc (300ml) va dugc rira bang nurée (2 1an, mdi lan
150ml), dung dich nuéc NaCl bao hoa (150ml), duge 1am khd trén MgSO,, dugc
loc, va dugc 1am bay hoi dé thu dugc hop chit c6 cong thirc 2 thd (20,6g) & dang
diu mau do. LC-MS: 425 [M+H], 849 (2M+H).
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HCI IM (58mL, 58mmol) dugc bd sung vao dung dich chira hop chit c6
cong thirc 2 tho (20,6g, 48,6mmol) trong THF (300ml), & nhiét d6 0°C trong moi
treong khi nito. Sau khi khudy trong 1 gir & nhiét do trong phong, hén hop duoc
pha loing bing EtOAc (100ml) va dugc didu chinh bing dung dich nuéc
NaHCO; bdo hoa dén pH = 7. Lép nude duge chibt bing EtOAc (2 13n, mbi 1in
150ml) va céc 16p hitu co da két hop dugce rira bing nude (2 1dn, mi 14n 150ml)
va dung dich nuéc NaCl bao hoa (150ml), dugc 1am khd trén MgSO,, duoc loc,
va dugc lam bay hoi dé thu dwgc hop chéit c6 cong thic 3 thé (18,9 g) & dang diu
mau do. LC-MS: 420 (M+Na), 817 (2M+Na).

EtOH khan (50ml) va AcOH (57,2g, 952mmol) duge bd sung vao dung
dich chita hop chét c6 cong thuc 3 thd (18,9g, 47,6mmol) trong THF khan
(400ml) & nhiét d6 -5°C trong moi trudng khi nito. Hon hop dwoc khudy & nhiét
d6 -5°C trong 30 phut, sau d6 NaBH;CN (15g, 238mmol) dwgc bd sung timg
phan nhé trong 1 gid. Sau khi khudy thém 1 gis nita & nhiét do -5°C, hdn hop
duoc didu chinh bing dung dich nwéec NaHCO; bdo hoa dén pH = 7. L6p nuéc
dugc chiét bing EtOAc (3 14n, mdi 1an 200ml) va cac 16p hitu co da két hop

duoc rira bang nude (2 14n, mdi lan 150ml) va dung dich nudc NaCl bdo hoa

-115-



20658

(150ml), dugc l1am kho trén MgSO,, duge loc, va dugc ¢6 dé thu dugce sén phém
thd ma dugc tinh ché thém bing sic ky (hexan:EtOAc=6:1) dé thu dugc hop
chét c6 cong thirc 4 (7,1g) & dang chit rn mau vang nhat. LC-MS: 422 (M+Na),

821 (2M-+Na).
0
S) (S)H
-0 ( 2" BOC
4 —— HO 3 .
o L L

K,CO; (9,8g, 70,8mmol) khan dugc bd sung vao dung dich chtra hop chét
c6 cong thue 4 (7,1g, 17,7mmol) trong EtOH khan (500ml) ¢ nhiét d6 0°C trong
mdi trudong khi nito. Sau khi khudy trong 1 gio ¢ nhiét d6 0°C, hén hop duge
1am 4m dén nhiét d6 trong phong va duge khudy trong 16 gid. Sau khi loc, dich
loc dugc ¢b va cin duge pha lodng bang nude (150ml), DCM (200ml) va dung
dich nuéc NaCl bdo hoa (50ml). Sau khi tach, 16p nude dugce chiét bing DCM (2
1an, mbi 14n 150ml). Céc 16p hitu co da két hop duogc rira bing dung dich nuédc
NaCl bdo hoa (2 1an, mdi 1an 200ml), dugc 1am kho trén MgSO,, va duge co dé
thu duoc san phim tho ma dugc tinh ché thém bing séc ky cot
(hexan:EtOAc=5:1) & thu dugc hop chit c6 cong thuc 5 (2g) & dang chét rén

mau vang nhat. 2,1g chét ddng phan (R,S) ciing dwoc tao ra & dang chét rin mau

/\0)5/\:/'\”"2
HO : O
-~ Sx
F

Hop chét ¢6 cong thirc 5 (400mg, 0,9mmol) dugc hoa tan trong MeCN

vang nhat.

(3ml) va HCI 4M trong dioxan (0,5ml). Hon hop dwgc khudy & nhiét do trong

phong trong 1 git sau d6 dwgc co dé thu dwoc hop chit néu & d& muc & dang
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mubi HCI (340mg), ma dugc tao ra & dang déu va dugc hoa rén qua dém.
Quy trinh didu ché 24

Este #-butyl cua axit [(R)-2-biphenyl-4-yl-1-(2.2.5-trimetyl-4,6-dioxo-1,3-

dioxinan-5-ylmetyl)etyl]carbamic

0

BOC

 AcOH (8,6ml) dugc bd sung vao dung dich chira este t-butyl cia axit [(R)-
1-biphenyl-4-ylmetyl-2-(2,2-dimetyl-4,6-dioxo-[ 1,3]dioxan-5-yl)-2-oxo-etyl]-
carbamic (6,4g, 14mmol) trong MeCN khan (90ml) & nhiét 6 -5°C trong moi
trudng khi nito. Hon hop dugc khudy & nhiét d -5°C trong 30 phit, sau d6 natri
bohydrua (1,3g, 34,5mmol) dugc bd sung timg phan nhoé trong 2 gid. Sau khi
khudy thém 1 gid nita & nhiét do -5°C; dung dich nuéc NaCl bdo hoa va dung
dich 1,7M chita NaCl trong nuéc (30ml) duge bd sung. Cac 16p duge tach va 16p
hitu co dugc rira bing dung dich nwdc NaCl bdo hoa (2 1dn, mbi 14n 30ml) va
nude (2 14n, mbi 14n 30ml), dugc lam khé dudi MgSO,, duogc loc va duoc 1am
bay hoi. San phdm thé thu dwoc duge tinh ché thém bing sic ky (5:1
heptan:EtOAc) @& thu dugc este r-butyl cia axit [(S)-2-biphenyl-4-yl-1-(2,2-
dimetyl-4,6-dioxo-[1,3]dioxan-5-ylmetyl)etylJcarbamic (1,1g, dd tinh khiét
98,4%) & dang chét rin mau vang nhat.

Este f-butyl cua axit [(S)-2-biphenyl-4-yl-1-(2,2-dimetyl-4,6-dioxo-
[1,3]dioxan-5-ylmetyl)-etyl]carbamic  (5,0g, 1lmmol) va K,CO; (1,8g,
13,2mmol) dugc hoa tan trong DMF (33,9ml) va dugc 1am lanh dén nhiét d 0°C
kém khudy trong mdi tredng khi nito. Metyl iodua (892 uL) duoc bd sung va hdn
hop phéan tmg duge khudy & nhiét do 0°C trong 1 gio. Hon hop dugc dé 4m dén
nhiét d§ trong phong. Dung dich nudc NaCl bdo hoa (35ml) va EtOAc (35ml)
dugc bd sung, va hdn hop phan tmg duoc khudy trong 2 phit. Cac 16p duogc tach
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va 16p hitu co dugc 1am bay hoi. Cin duqc nghién nhé v6i EtOAc (20ml). Chét
rin duge loc léy va dugc 1am kho dudi chan khéng. Dich loc duoc cb va duge
nghién nho lai véi EtOAc dé thu duge hop chét néu & dé myc (3,9g).

Quy trinh diéu ché 25

Axit (28.4R)-5-biphenyl-4-yl-4-t-butoxycacbonylamino-2-hydroxymetyl-2-

metylpentanoic (P> =BOC) va Axit (2S.4R)-4-amino-5-biphenyl-4-y1-2-

hydroxymetyl-2-metylpentanoic (P> duoc loai bo)

o)

N
HO 7 P
NG

Nuée cit (140ml) dwgc thanh loc 30 phut trong moi trudng khi nito, sau
d6 dugc din vao binh chira dung dich 0,1M gdm samari diiodua trong THF
(800ml), canh bdo khi thyc hién khong dwoc dé khong khi tiép xic véi dung
dich. Trong khi duy tri m6i truong khi nito, dung dich chira este #-butyl cua axit
[(R)-2-biphenyl-4-yl-1-(2,2,5-trimetyl-4,6-dioxo-1,3-dioxinan-5-
ylmetyl)etyl]carbamic (3,7g, 8,0mmol) va THF (100ml) d& loai khi duoc bd
sung thong qua dng din. Hon hop phan ttng dugc khudy trong 15 phit, sau do
dugc dé tiép xuic vé6i khong khi. Dung dich nude NaCl bdo hoa (12ml), axit xitric
10% (6ml), va EtOAc (30ml) dugc bd sung. Hon hop dugc khudy trong 5 phut,
sau d6 ca hai 16p duoc chiét. Lép hitu co duge lam kho trén Na,SO,4 va duoc ¢d
trong chan khong. San phdm thd dugc tinh ché bing sic ky (cot vang 330g, 50%
EtOAc véi gradien 0,5% AcOH/ete) dé thu dugc axit dugc bao vé BOC. (P?
=BOC) (1,4g). Axit dugc bao vé BOC dugc hoa tan trong MeCN (10ml), sau d6
b6 sung HCI 4N trong dioxan (10ml). Dung mdi dugc 1am bay hoi va san phdm
duoc tao hdn hop ding phi véi toluen (2 14n) dé thu duge axit. (P? duoc loai bo)
(1,0g).
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Quy trinh diéu ché 26

Este

metylpentanoic

o] o]

G G

Axit (2§,4R)-4-amino-5-biphenyl-4-yl-2-hydroxymetyl-2-metylpentanoic
(0,3g, 957umol) dwogc két hop v6i EtOH (6ml) va dung dich 4M chira HCI trong
1,4-dioxan (718uL), va dugc khudy qua dém. Dung méi dwoc 1am bay hoi va san
phédm duogc tao hdn hop déng phi vé6i toluen (2 14n) dé thu dwgc hop chit néu &

dé& muc (295mg), ma dugc sir dung khong can tinh ché thém.
Quy trinh diéu ché 27

Este t-butyl cua axit [(R)-1-(3'-flobiphenyl-4-ylmetyl)-2-(2.2.5-trimetyl-4.,6-
dioxo-[1,3]dioxan-5-yl)-etyl]carbamic

(0]
o] o] H
KNH )K/H HOJ\/ Ngoc
HO™ (% 2 HO™ o ~BOC (R):

(1 \Q O F
\er ) . @ O

Dung dich chira NaOH (16,4g, 0,4mol) trong nuée (700ml) duge bd sung
vao dung dich chtra axit (R)-2-amino-3-(4-bromophenyl)propionic (50g, 0,2mol)
trong MeCN (700ml) & nhiét d -5°C. Sau khi khudy trong 10 phut, dung dich
chira (BOC),0 (44,7g, 0,2mol) trong MeCN (100ml) dugc bd sung. Hon hop
dugc 1am Am dén nhiét d6 trong phong va dwoc khudy qua dém. Sau khi lam bay
hoi MeCN, cin dugc pha lodng bang DCM (800ml) va dugc axit héa bing HCI
IM dén pH=2 & nhiét d¢ -5°C. Lop nude dwoe chibt bing DCM (3 1dn, mbi 1an
200ml). C4c 16p hitu co di két hop dugc rira bing dung dich nuéc NaCl bdo hoa
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(500ml), dugc 1am kho trén Na,SO, khan va duge cd dé thu duogc hop chét c6
cong thirc 1 (64,2g, chit rdn mau tréing). LC-MS: 366 [M+Na], 709 [2M+Na].

Axit 3-flophenylboronic (31,3g, 224mmol) va Pd(dppf),Cl, (13,7g,
19mmol) dugc bd sung vao dung dich chira hop chét c6 cong thirc 1 (64,2g,
187mmol) trong 1,4-dioxan (500ml) & nhiét d§ trong phong trong mdi trudng
khi nito. Sau khi khudy trong 10 phut, dung dich chtra K,COs (51,7g, 374mmol)
trong nuée (250ml) dugc bd sung. Hdn hop duge dun néng dén nhiét d6 100°C
va duge khudy qua dém. Sau khi lam bay hoi dung méi, nude (200ml) duwoc bd
sung. Lop chira nude duoc axit héa bang HCI 1M dén pH=2 va chiét bing
EtOAc (3 1an, mdi 1an 200ml). Céc 16p hitu co da két hop duoc rira bing dung
dich nuéc NaCl bao hoa (400ml), duge 1am khd trén Na,SO,4 khan, va duge co
@ thu dugc san phidm thé ma dugc tinh ché thém bing sic ky cot
(hexan:EtOAc=4:1) d thu dugc hop chét c6 cong thirc 2 (45g, ddu mau vang
nhat). LC-MS: 382 [M+Na], 741 [2M+Na].

Dung dich chira DCC (33,3g, 163mmol) trong DCM khan (200ml) dugc
bd sung vao dung dich chira hgp chét c6 cong thirc 2 (45g, 125mmol), axit
Meldrum (23,5g, 163mmol), va DMAP (26,0g, 213mmol) trong DCM khan
(500ml) trong 1 gio & nhiét d6 -5°C trong mdi trudng khi nito. Hon hop duoc
khudy & nhiét d6 -5°C trong 8 gi, sau d6 dugc lam lanh qua dém, trong thoi
gian nay cic tinh thé nho dixyclohexylure két tia. Sau khi loc, hdn hop duogc rira
bang KHSO, 5% (4 14n, m&i 14n 200ml) va dung dich nuéc NaCl bao hoa (1 1dn
200ml), sau d6 dwoc 1am khé bing MgSO, khan qua dém trong diéu kién lanh.
Dung dich dugc 1am bay hoi dé thu dwgc hop chét c6 cong thie 3 tho (57,7g,
dau mau vang nhat). LC-MS: 508 [M+Na], 993 [2M+Nal].
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AcOH (78,4g, 1,3mol) dugc bd sung vao dung dich chta hop chét c6
cong thire 3 thé (57,7g, 119mmol) trong DCM khan (1L) & nhiét d§ -5°C trong
mdi truong khi nito. Hén hop dwgc khudy & nhiét d6 -5°C trong 0,5 gid, sau d6
NaBH;, (11,3g, 0,3mol) dwgc bd sung timg phin nhé trong 1 gid. Sau khi khudy
thém mat gid nita ¢ nhiét 46 -5°C, dung dich nude NaCl bdo hoa (300ml) duge
bd sung. Lép hitu co dwge rira bing dung dich nuéc NaCl bao hoa (2 14n, mdi
lan 300ml) va nuée (2 14n, mdi 1An 300ml), dwge lam kho trén MgSO, khan,
dugce loc va duge c6 dé thu duge san phdm thd, ma duge tinh ché thém bing séc
ky (hexan:EtOAc=6:1) @ thu dwoc hop chit c6 cong thirc 4 (28g, ddu mau vang
nhat). LC-MS: 494 [M+Na], 965 [2M+Na].

K,CO; (9,9g, 72mmol) va CH;I (25,6g, 180mmol) duge bd sung vao dung
dich chtra hop chét c6 cong thirc 4 (28g, 60mmol) trong DMF khan (250ml) &
nhiét do 0°C trong méi trudng khi nito. Sau khi khudy trong 1 gidr & nhiét do
0°C, hdn hgp dugc 1am 4m dén nhiét do trong phong va duge khudy qua dém.
Hdn hop dugc pha lodng bing nude (3L) va chiét bing EtOAc (3 1an, mdi 14n
300ml). Céc 16p hitu co da két hgp duoc rira bang dung dich nude NaCl bao hoa
(500ml), dugc 1am kho trén Na,SO,4 khan, va duoc ¢d dé thu duge sén phém thé
ma duge tinh ché thém bang sic ky (hexan:EtOAc=5:1) dé thu dugc hop chét
néu & @& muc (11,7g, chit rin mau vang nhat). LC-MS: 508 [M-+Na], 993
[2M+Na], 'THNMR (300 MHz, CD;0D): §7,52-7,49 (m, 2H), 7,41-7,39 (m, 2H),
7,32-7,27 (m, 3H), 7,07-7,01 (m, 1H), 6,21-6,18 (d, 1H), 3,79 (m, 1H), 2,78-2,61
(m, 2H), 2,35-2,20 (m, 2H), 1,76 (s, 6H), 1,59 (s, 3H), 2,21 (s, 1H), 1,28(s, 9H).

Quy trinh diéu ché 28

Axit (2S,4R) -4-t-butoxvcacbonvlamind-5-( 3'-flobiphenyl-4-yl)-2-hydroxymetyl-
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2-metylpentanoic (P> =BOC) va axit (25 4R)-4-amino-5-(3'-flobiphenyl-4-y1)-2-

hydroxymetyl-2-metylpentanoic (P2 duoc loai bo)

0

N
HOJ]j<\:/ \P2
HO
O

Nuée cét (181ml) duge thanh loc 1 gid trong méi truong khi nito, sau d6
dugc dwa vao binh chtra dung dich 0,IM gdm samari diiodua trong THF
(800ml). Trong khi duy tri moi trwdng khi nito, dung dich da loai khi twong tu
chira este #-butyl cta axit [(R)-1-(3'-flobiphenyl-4-ylmetyl)-2-(2,2,5-trimetyl-4,6-
dioxo-[1,3]dioxan-5-yl)-etyl]-carbamic (4,9g, 10,0mmol) va THF (20ml) duoc
bd sung théng qua ng thong. Hbn hop phan tmg dugc khudy trong 15 phat, sau
d6 duoc tiép xtic v6i khong khi. Dung mdi duoc 1am bay hoi, va EtOAc (200ml),
dung dich nudc NaCl bdo hoa (50ml) va axit xitric 10% (20ml) duge bd sung.
Hbn hop dugc khudy trong 5 phit, sau d6 ca hai 16p dwgc chiét. Lop hitu co
dugc 1am kho trén Na,SO4 va duge cb trong chan khong. San phim thd dugc
tinh ché bing séc ky (cot vang 330g, ete:EtOAc 1:1 véi 0,5% AcOH) dé thu
duoc axit duge bao vé BOC. (P> =BOC) (1,5g). Mot phan axit dugc bao vé BOC
dugc hoa tan trong HCl 4M trong dioxan (6ml) va MeCN (10ml). Dung moéi

dugc 1am bay hoi trong chan khong dé thu dugc axit (P> duoc loai bo).
Quy trinh diéu ché 29

Este metyl cua axit 3-(N-biphenyl-4-ylmetyl-N'-z-butoxycacbonylhydrazino)-2-

hydroxy-2-metylpropionic
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4-(bromometyl)biphenyl (2,00g, 8,09mmol) va DIPEA (1,4mL, 8,1mmol)
dugc hoa tan trong DMF (40,0ml), sau d6 t-butyl carbazat (2,1g, 16,2mmol)
dugc bd sung va hdn hop dugc khudy & nhiét do trong phong qua dém. Sau khi
két thiic phan tmg, hdn hop duge cd mot phin, va cin dwoc phén bd giita EtOAc
va dung dich nuéc NaHCO; bdo hoa. Lop EtOAc dugc lam kho trén Na,SO4 va
duoc co. San phdm thd dwoc tinh ché bing séc ky nhanh (0-60% EtOAc/hexan
v6i 0,5% DIPEA) dé thu dwgc hop chét c¢6 cong thirc 1 (1,3g.)

0]

N
\O)J}CN/ \BOC
HO

Hop chét c6 cong thic 1 (460mg, 1,5mmol) duge hoa tan trong rugu
isopropyl (10,0ml), sau d6 metyl 2-metylglyxidat (180uL, 1,7mmol) dwgc bd
sung va hon hgp duge dun néng dén nhiét d6 85°C qua dém. Sau khi hoan thanh
phan (g, hdn hop duge phan bd giita EtOAc va dung dich nudc NaHCO; boa
hoa. Sau d6, 16p EtOAc dugc 1am khé trén Na,SO, va duogc cb dé thu dugc hop

chit néu & d& muc (0,5g), ma dugc stir dung khong can tinh ché thém.
Quy trinh diéu ché 30

Este metyl cGa axit (R)-3-[N-(4-bromobenzyl)-N'-¢-butoxycacbonylhydrazinol-

2-hydroxypropionic
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4-bromobenzyl bromua (5,0g, 20mmol) va DIPEA (3,48mL, 20,0mmol)
dugc hoa tan trong DMF (20ml). #-butyl carbazat (7,9g, 60,0mmol) dugc bd
sung va hén hgp dugc khudy & nhiét d6 trong phong cho dén khi phan tng két
thuc. Hon hop duge ¢ mot phan, sau d6 cin duge phan b giita EtOAc va dung
dich nuéc NaHCO; bdo hoa. Sau d6, 16p EtOAc duge 1am kho trén Na,SO, va
dugc cd. San phim thd dugc tinh ché bing sic ky nhanh d& thu dugc hop chét c6
cong thic 1 (3,8g).

Hop chit c6 cong thirc 1 (1,9g, 6,3mmol) dugc hoa tan trong rugu
isopropyl (26,4ml). Metyl (2R)-glyxidat (1,1mL, 12,6mmol) dwgc bd sung va
hén hop duge dun & nhiét @ 90°C cho dén khi phan tmg két thic (~4 ngay).
Hdn hop duge 1am lanh dén nhiét d6 trong phong va dugc ¢d dé thu dugc hop
chét néu & dé muc (2,5g) & dang chit rin mau tring.

Quy trinh diéu ché 31

Este etyl  cia  axit (R)-3-[N-(3'-clobiphenyl-4-yimetyl)hydrazinol-2-

hydroxypropionic

NH
~ g B, OH
OJ\‘/\N + OH
OH ‘\Q _— Cl
Br  ClI " | ‘ O
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Este metyl cua axit (R)-3-[N-(4-bromobenzyl)-N'--
butoxycacbonylhydrazino]-2-hydroxypropionic (600mg, Immocl), axit 3-
clophenylboronic (419mg, 2,7mmol), va K,COs (617mg, 4,5mmol) dugc két hop
trong EtOH (5ml) va nuéc (1ml), sau d6 bd sung SilicaCat®Pd(0) (tai luong 0,09
mmol/g, 1160mg, 104pmol). Hn hgp duge dun néng trong binh phan tmg dung
duoc trong 10 vi séng & nhiét d@d 120°C cho dén khi phan ¢ng két thac (~30
phut). Hon hop dugc loc va duge ¢b. Cin duge hoa tan trong MeCN/AcOH va
dugc tinh ché bang séc ky pha dao (cot 55 g; gradien 30-95% MeCN trong nudc
v6i 0,1%TFA). Céc phan doan sach dugc thu gom, duge ¢6 va sau d6 duge hoa
tan trong HCI 4M trong dioxan (6ml) va EtOH (6ml). Hén hop dugc khudy &
nhiét do trong phong qua dém, sau d6 duge c6 dé thu dwoc hop chéit néu & dé

muyc (250mg), ma duge sir dung khong cén tinh ché thém.
Quy trinh diéu ché 32

Este f-butyl cua axit (S)-2-(1-biphenyl-4-yl-1-metyletyl)-5-oxo-pyrolidin-1-
carboxylic

Br .
Br (1) Br @)

NaH (60% phan tan trong diu khoéng, 66,7g, 1,7mol) dugc bd sung tirng

phan nhé vio dung dich chta 2-(4-bromophenyl)axetonitril (130,0g, 0,7mol) va
iodometan (103,9mL, 1,7mol) trong THF (1,0L) & nhiét d 10°C. Sau khi b
. sung xong, hdn hop duge khudy & nhiét ¢ 10°C thém 2 gid nita. H3n hop duge
rét vao nude d4 (2,0L) va chiét bang EtOAc (1,5L). Lép hitu co dugce rira bing
dung dich nudc NaCl bdo hoa, dugc 1am kho trén MgSO, khan va duge cd dé
- thu dugc hop chét ¢é cong thirc 1 (175g, chua diu khoang) & dang diu mau
vang, ma dugc st dung truc tiép khong cin tinh ché thém. "HNMR (CDClL, 300
MHz) 6 7,52 (d, J = 9,0 Hz, 2H), 7,38 (d, J = 9,0 Hz, 2H), 1,72 (s, 6H).

DIBAL (dung dich 1,0M trong DCM, 700mL, 0,70mol) dugc bd sung nho
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giot vao dung dich chira hop chét ¢ cong thic 1 (175 g, chita diu khoéng) trong
DCM (1,0L) & nhiét do -78°C. Hdn hgp phan tmg dwoc khudy & nhiét do -78°C
trong 1,5 gio va sau d6 dap tit cin than bing HCI 3,0N (1,0L). Hdn hop phan
ttng dugc khudy & nhiét d6 trong phong qua dém va 16p hitu co dugc rira bang
dung dich nuéc NaCl bdo hoa, dugc lam kho trén Na,SO4 khan va duoc cd dé
thu dugc hop chit c6 cong thirc 2 (180g) & dang diu mau vang, ma dugc sir dung
tryc tiép khong can tinh ché thém. "HNMR (CDCl;, 300 MHz) § 9,48 (s, 1H),
7,53 (d, J = 11,0 Hz, 2H), 7,17 (d, J = 11,0 Hz, 2H), 1,46 (s, 6H).

/@XKE /@)Q/COOH /©><(COOMG

NH E——

2 — VN — NH, HN_ 0O
Br Br

Br @ H\\<o ) 5) j:

(NH4),COs5 (380g, 4,0mol) va hop chét c6 cong thic 2 (180g) dugc bd
sung vao dung dich nuéc chira NaCN (32,7g trong 1,0L H,0, 0,7mol). Hn hop
phan ting dwgc hdi Ivu qua dém va sau d6 duoc o duéi &p sult giam & nhiét do
75°C. Nudce (350ml) duoc bd sung vao cin va hdn hop dugc ¢ lai. Cin duoc tao
huyén phil trong ete ddu mé (700ml) va nude (250ml) va hdn hop phan tng
dwoc khudy & nhiét do trong phong trong 15 phit. Két tia dwoc thu gom béng
cach loc va duge 1am kho dé thu dugc hop chét c6 cong thic 3 (150g) & dang
chét rdn mau tring. "HNMR (DMSO-d6, 300 MHz) & 10,39 (s, 1H), 8,05 (s, 1H),
7,48 (d, J = 9,0 Hz, 2H), 7,28 (d, J = 9,0 Hz, 2H), 4,17 (s, 1H), 1,42 (s, 3H), 1,34
(s, 3H).

Huyén phi chira hop chét c6 cong thirc 3 (150g, 0,51mol) trong NaOH
(400ml) 6,0N va etan-1,2-diol (300ml) dwgc khudy & nhiét d6 120°C trong 38
gid. Hon hop dugc 1am lanh dén nhiét d¢ trong phong va duge trung hoa bing
dung dich HCI. Két tiia duge thu gom bing cach loc va dugce lam kho dé thu
dugc hop chéit c6 cong thirc 4 (250g, chira mubi NaCl) ¢ dang chét rin mau
tring. "HNMR (DMSO-d6, 300 MHz) § 7,35 (d, J = 9,0 Hz, 2H), 7,17 (d, = 9,0
Hz, 2H), 3,22 (s, 1H), 1,16 (s, 3H), 1,15 (s, 3H).
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Thiony] clorua (72,0mL, 1,0mol) dugc bd sung nhé giot vao huyén phu
chira hop chit c6 cong thirc 4 (250g, chira mudi NaCl) trong MeOH (1,0L) &
nhiét 6 5°C. Hon hop dugc hdi Ivu qua dém va dung mdi duge loai bd dusi ép
suit giam. Can dugc phan bd gitta DCM (1,0L) va dung dich nudc NaHCO; bio
hoa (1,5L). Lép hitu co duogc rira béng dung dich nuéc NaCl bdo hoa, dugce lam
kho trén Na,SO, khan va dugce ¢ @ thu duge este metyl twrong éng (90,0g). 2-
phenylaxetyl clorua (48,6g, 0,32mol) dwgc bd sung nhé giot vao dung dich chira
este (90,0g) va EtN (56,5mL, 0,41mol) trong DCM (1,0L) & nhiét d6 0°C va
hén hop duge khudy & nhiét d 0°C trong 30 phat. Hdn hop dugc rira bing HCI
1,ON (500ml) va dung dich nuéc NaCl bdo hoa, twong ng. Lép hitu co duge
lam kho trén Na,SO, khan va duoc ¢ dé thu duge hop chét co6 cong thic 5
(120g). 'THNMR (CDCls, 300 MHz) § 7,32 (m, 5H), 7,18 (m, 2H), 6,95 (m, 2H),
5,68 (brs, 1H), 4,76 (d, J = 9,0 Hz, 1H), 3,57 (s, 3H), 3,53 (d, J = 5,0 Hz, 2H),
1,30 (s, 3H), 1,25 (s, 3H).

COOH +COOH N «COOH
®) HN (0] HN (0] | = NHBoc
Br Y Br ) \l& Br
Bn ' Bn

(6) (8)

NaOH 4,0N (200ml) dwgc bd sung vao dung dichr chira hop chét 06 cong
thiec 5 (120g, 0,30mol) trong MeOH (500ml). Hon h(_)rp. duge khudy & nhiét do
trong phong trong 4 gid va sau d6 do pH dugc didu chinh dén pH=1 bing HCI
3,0N. Hon hop phan tng duge chiét bang EtOAc (2 1dn, mdi 1dn 300ml). Dich
chiét két hop dugc rira bing dung dich nuéc NaCl bdo hoa, duge 1am khd trén
Na,SO4 khan, va duge c6 dudi ap sut giam. Cin duoc tai két tinh tir
EtOAc/hexan dé thu dugc hop chét c6 cong thirc 6 (82,0g). 'HNMR (DMSC-d6,
300 MHz) 6 7,41 (d, J = 6,0 Hz, 2H), 7,22 (m, 5H), 6,99 (d, J = 6,0 Hz, 2H), 4,65
(d, J=9,0 Hz, 1H), 3,52 (d, J = 14,0 Hz, 1H), 3,36 (d, J = 14,0 Hz, 1H), 1,34 (s,
3H), 1,30 (s, 3H).

Huyén phil chira hop chét c6 cong thirc 6 (82,0g, 0,21moi) trong nudc cat
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(3,0L) duge diéu chinh dén pH=8,5 bing LiOH 3,0N va dung dich trong dugc
tao thanh. Penixilinaza d4 c6 dinh (20,0g) dugc bd sung va hdn hop phan ung
duoc khuéy & nhiét d6 37°C trong 60 gid. Hon hop dugc loc va dich loc duoc
diéu chinh dén pH=1 bing HCI 3,0N va chiét bing EtOAc. Dich chiét két hop
duoc rira b?mg dung dich nuéec NaCl bdo hoa, duge lam khé trén Na,SO4 khan
va duge cd dé thu dugc hop chét c6 cong thire 7 (59,0g, 80% lwong du chit ddng
phan ddi anh, chira axit 2-phenylaxetic).

Huyén phii chira hop chét c6 cong thuc 7 (59,0g, chuoa axit 2-
phenylaxetic) trong HC1 6,0N (500ml) duqc héi lwu qua dém. Han hop duoc rira
bang EtOAc (300ml) va pha nuéc dwge cd dudi ap sudt giam dé thu duge axit
amin twong tng & dang mudi hydroclorua ciia né. Mubi dugc hoa tan trong nude
(300ml) va dung dich duogc diéu chinh dén pH=11. Dung dich chita (BOC),0
(33,0g, 0,2mol) trong axeton (200ml) dugc bd sung va hdn hop duge khudy &
“nhiét do trong phong trong 2 gid. Hn hop dugc rira bang hexan (200ml) v pha
nuée duge didu chinh d¢én pH=2. Hn hop phéan tng duge chiét bing EtOAc (2
14n, m&i 14n 300ml). Dich chiét két hop duogc rira bing dung dich nuée NaCl bac
hoa, duge 1am khd trén Na,SO, khan va dugc ¢6 dé thu duoc hop chit ¢o cong
thirc 8 (37,0g) & dang chit ran mau tring. "HNMR (CDCl;, 300 MHz) & 9,48 (br
s, 1H), 7,46 (d, J = 7,0 Hz, 2H), 7,26 (d, J = 7,0 Hz, 2H), 5,02 (br s, 1H), 4,56 (d,
J=9,0 Hz, 1H), 1,39 (s, 9H).

©) (10)

Hodn hop chira hop chit ¢ cong thic 8 (37,0g, 0,1mol) trong dioxan
(200ml) va K,CO; 1,0N (200ml) dugce loai khi nito trong 30 phat, sau &5 bd

- sung axit phenylboronic (13,4g, 0,1mol) va Pd(PPh;), (1,6g, 1,4mmel). Hén hop

- dwgc dun & nhiét o 75°C trong 8 gid va sau d6 duge lam lanh dén nkiét d5

trong phong. Hon hop dugc rira bing EtOAc/hexan (150mL, 1:1) va pha nuéc
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duge diéu chinh dén pH=2 va chiét bing EtOAc (2 1in, mdi 14n 300ml). Dich
chiét két hop duoc rira bing dung dich nuéc NaCl bdo hoa, duge lam kho trén
Na,SO, khan va dugc ¢6 dé thu duge hop chét c6 cong thirc 9 (31,0g, hidu suét

84%) & dang chét rin mau tring.

Dung dich chtra hop chét c6 cdng thuc 9 (31,0g, 84mmol), axit Meldrum
(13,3g, 92mmol) va DMAP (15,4g, 0,13mol) trong DCM (400ml) dugc lam lanh
dén nhiét do -5°C va dung dich chira DCC (19,0g, 92mmol) trong DCM (200ml)
dugc b sung trong 1 gid. Hon hop dugc khudy & nhiét d6 -5°C qua dém. Két tia
duoc loc ra va dich loc duoc rira b'fmg HCI1 0,1N (2 14n, mdi 1an 700ml) va dung
dich nudc NaCl bado hoa, twong tng. Sau khi 16p hitu co chira hgp chét c6 cong
thirc 10 dugc 1am kho trén MgSO, khan, n6 duge st dung truc tiép trong budc
tiép theo ma khong cin co.

0

. o "
0 d(/ BOC
(10— >< — =
0
NH
Ph Boc” 0 O
C

Dung dich chtta hop chét c6 cong thirc 10 trong DCM (600ml) duge lam
lanh dén nhiét d6 -5°C va AcOH (45,0ml) dwgc bd sung. Sau d6 NaBH, (7,0g,
0,2mol) dugc bd sung ting phin nho frong 30 phut va hdn hop dugc khudy &
nhiét d§ -5°C trong 3 gid. Nude (50,0ml) dugc bd sung nhé giot, sau d6 bd sung
dung dich nuéc NaCl béo hoa (450ml). Lép hitu co dugce rira bing nude (2 14,
mdi 14n 300ml) va dung dich nwée NaHCO; bdo hoa (2 1in, mbi idn 309mi),
dugc 1am khd trén MgSO, khan va duge ¢d dé thu duoc hop chit co cong thirc
11 (32,0g, 75% luong du chit ddng phan dbi anh) & dang chit rén mau tring
nhat. Sau khi ti két tinh tir EtOH, thu dwoc hop chét c6 cong thirc 11 tinh khiét
khong dbi xtmg (13,0g). 'HNMR (CDCls, 300 MHz) § 7,61 (m, 19H), 4,46 (br s,
1H), 4,26 (m, 1H), 3,72 (br s, 1H), 2,23 (m, 1H), 1,79 (s, 3H), 1,76 (s, 3H), 1,48
(s, 6H), 1,39 (s, 9H).
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Dung dich chira hgp chét ¢ cong thuc 11 (13,0g, 27,0mmol) trong toluen
(100,0ml) dwgc hdi lwu trong 3 gidr. Sau khi lam bay hoi dung mdi, cdn dugc tai
két tinh tir hexan/EtOAc (3:1) dé thu dwgc hop chit néu ¢ @ muc (8,0g) & dang
chét rén mau tring.

Quy trinh diéu ché 33

Este etyl cua axit (2R, 4S)-4-amino-5-biphenyl-4-yl-2-hydroxy-5-metylhexanoic

N HN N

o) ) 0] @) 0
Hdn hop chira este z-butyl ctia axit (S)-2-(1-biphenyl-4-yl-1-metyletyl)-5-
oxo-pyrolidin-1-carboxylic (14,0g, 36,9mmol, raxemic) trong dung dich HCI-
EtOAc 3,0N (150ml) dugc khudy & nhiét d6 trong phong trong 3 gid. Dung moi
dugc loai bd duéi 4p sudt giam dé thu duoc hop chét c6 cong thuc 1 (10,0g) &

dang chat ran mau trang.

BuLi (2,5M trong hexan, 15,0ml) dugc bd sung nhé giot vao dung dich
chtra hop chét c6 cong thirc 1 (10,0g, 35,8mmol) trong THF (80,0ml) & nhiét o
-78°C. Sau khi hdn hgp dwgc khudy trong 30 phit, pivaloyl clorua (4,8mL,
39,4mmol) dugc bd sung nho giot. Hn hop duoc khudy & nhié: d6 -78°C trong
1 gid va sau d6 dugc dép tit bing dung dich nwdc NH,Cl bdo hoa. Hn hop phan
tng dugce chiét bang EtOAc va dich chiét két hop duoc rira bing dung dich nuée
NaCl bao hoa, dugc 1am kho trén MgSO, khan va duge ¢d. Cin dugc tinh ché
bang séc ky cot nhanh trén silicagel dé thu dwoc hop chét c6 cong thire 2 (9,0g) &

dang chat ran mau trang.
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Natri bis(trimetylsilyl)amit (2,0M trong THF, 18,5mL, 37,0mmol) duoc
b sung nhé giot vao dung dich chita hgp chét c6 cong thirc 2 (9,0g, 24, 7mmol)
trong THF (50,0ml) & nhiét d6 -78°C. Hdn hop dwoc khudy trong 20 phut va
dung dich chtta din xuét oxaziridin (10,8g, 37,0mmol) trong THF (30,0ml) dwoc
b6 sung nho giot. Hén hop dugce khudy & nhiét d9 -78°C trong 30 phut va sau d6
dugc dép tat bang dung dich nuéc NH,CI bio hda. Hdn hop phan tng dugc chiét
bang EtOAc (1,0 L) va dich chiét dugc rira bang HCI 1,0N va dung dich nuéc
NaCl bdo hoa, dugc lam khd trén MgSO, khan va dugc lam bay hoi dé loai bo
phén i6n dung moi. Két tia dugc loc ra va dich loc duge ¢d. Cin dugc tinh ché
bing sic ky ¢4t nhanh trén silicagel (DCM:hexan= 1:1) dé thu dwoc hop chit c6
cong thirc 3 (4,3g, raxemic). Raxemat nay duoc tién hanh sic ky cot AD khong
dbi xtmg @ thu dugc hop chit ¢ cong thirc 3 tinh khiét khong dbi xing (1,4g).
'HNMR (DMSO-d6, 300 MHz) & 7,63 (m, 4H), 7,49 (m, 4H), 4,83 (d, 1H), 3,29
(m, 1H), 2,31 (m, 2H), 1,40 (s, 3H), 1,36 (s, 3H), 1,28 (s, 9H), LC-MS (ESI):
m/z 380,1 [M+H]+.

Dung dich chira hop chét c6 cong thirc 3 (1,7g,' 160mmol) trong EtOH
(15,0ml) va HCI 12,0N (15,0ml) dwoc dun & nhiét do 9C~95°C trong 20 gio.
Dung mdéi dugc loai bo va cdn duge xir ly béng dung dich HCI-EtOH 3,0N
(25;Om1) trong diéu kién hdi Iru thém 3 gid nita. Sau khi loai dung méi, cén
dugc tinh ché bang HPLC diéu ché dé thu duoc hop chét néu & d& muc (0,6g) &
dang mudi HCI rén c6 bot. "HNMR (DMSO-d6, 300 MHz) & 7,88 (br s, 3H),
7,68 (m, 4H), 7,49 (m, 4H), 7,35 (m, 1H), 6,11 (br s, 1H), 4,11 (br s, 1H), 4,05
(q, 2H), 3,61 (br s, 1H), 1,67 (m, 2H), 1,40 (s, 3H), 1,356 {s, 3H), 1,09 (t, 3H),
LC-MS (ESD): m/z 342,1 [M+H]+.

Quy trinh didu ché 34

Este etyl cua axit (2S5.4S)-4-amino-5-biphenyl-4-yl-2-hydroxymetyl-5-

metylhexanoic
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Hdn hop chira este -butyl ctia axit (S)-2-(1-biphenyl-4-yl-1-metyletyl)-5-
oxo-pyrolidin-1-carboxylic  (8,0g, 21,2mmol) va f-butoxy-N,N,N',N'-
tetrametylmetandiamin (10,0g, 63,6mmol) dugc dun & nhiét do 80°C trong 3 gio.
Hon hop dugc lam lanh dén nhiét d9 trong phong va dugc pha lodng bing
EtOAc (200ml). Dung dich thu duge duge rira bing nude (2 1an, mdi 1an 100ml)
va dung dich nu6c NaCl bdo hoa, dugc 1am khd trén MgSO, khan va duoc cd dé
thu duge hop chét c¢6 cong thic 1 (9,2g, dinh lwong) & dang diu. 'HNMR
(CDCls, 300 MHz) 6 7,53 (m, 9H), 6,95 (s, 1H), 4,60 (br s, 1H), 2,90 (s, 1H),
2,62 (m, 2H), 1,61 (s, 9H), 1,39 (s, 3H),. 1,34 (s, 3H).

HCI 1,0N (25,0ml) duogc bd sung vao dung dich chira hgp chit c6 cong
thie 1 (9,2g, 21,2mmol) trong THF (80,0ml) & nhiét dd 9°C. Hon hop duoc
khudy & nhiét d6 trong phong trong 2 gid va sau d6 dugc pha losing bing EtOAc
(100ml). Hén hop phan tmg dwgc trung hoa bing dung dich nuwdc bdo hda
NaHCO; va chiét bing EtOAc (2 14n, mdi 14n 100ml). Dich chiét két hop duoc
rira bang nude (2 1an, mdi 1in 100ml) va dung dich nuéc NaCl bdo hoa, duge
13m kho trén MgSO, khan va dugc ¢d dé thu dwgc hop chét ¢ cong thirc 2
(8,6g, dinh lrong) & dang dau. LC-MS (ESI): m/z 430,1 [M+Na]+.

©)

AcOH (24,3mL, 0,4mol) duge bd sung vao dung dich chira' hon ckit c6

= cong thie 2 (8,6g, 21,2mmol) trong THF (150mi) va EtOFE (15,0ml) & nhiét 46 -

5°C. Sau khi hdn hop dugc khqu & nhiét do -5°C trong 30 phut, NaBH;CN
(5,3g, 84,8mmol) duge bd sung timg phan nhé trong 1 gid. Hon hop duge khudy
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& nhiét do -5°C trong 1 gidy va dugc trung hoa bang dung dich nudec NaHCO;
bdo hoa. Hon hop phan tmg duge chiét bing EtOAc (2 14n, mdi 1an 100ml). Dich
chiét két hop dugc rira bang nudc (2 14n, mdi 1an 100ml) va dung dich nudc
NaCl bdo hoa, dugc 1am khd trén MgSO, khan va dugce ¢6 dé thu duge hop chét
c6 cong thire 3 (8,67g, dinh lrong) & dang rén co bot.

K,CO; (2,4g, 17,1mmol) dugc bd sung vao dung dich chtta hop chét ¢6
cong thire 3 (3,5g, 8,6mmol) trong EtOH (30,0ml) & nhiét ¢ 0°C. Hon hop dugc
khudy & nhiét 6 0°C trong 1 gid va sau d6 duge dé Am dén nhiét do trong phong
va duge khudy qua dém. Hon hop duoc loc va dich loc duge c6. Cin duge xit 1y
bang nuéc (20ml) va hbn hop phén img dugc chiét bing DCM (3 13n, mdi 1An
25ml). Dich chiét két hop dugc rira bing dung dich nudc NaCl bdo hoa, duoc -
1am kho trén MgSO, khan va dugc c6. Cin dugce tinh ché bang sic ky ¢t nhanh
trén silicagel (hexan:EtOAc= 6:1) dé thu dugc hop chit c6 cong thirc 4 (2,2g) &
dang chit rin c6 bot. '"HNMR (CDCl;, 300 MHz) & 7,53 (m, 9H), 4,35 (br s,
1H), 4,15 (m, 2H), 3,95 (br s, 1H), 3,65 (m, 2H), 2,61 (br s, 1H), 1,79 (m, 1H),
1,45 (s, 9H), 1,35 (s, 3H), 1,29 (s, 3H), 1,25 (t, 3H), LC-MS (ESI): m/z 478,2
[M+Na]+.

Hbn hop chita hgp cht c6 cong thirc 4 (2,2g, 4,8mmol) trong dung dich
HCI-EtOH 2,0N (30,0ml) dugc khudy & nhiét d6 trong phong trong 3 gio. Loai
b6 dung méi dudi ap sult giam thu duwgc hop chét néu ¢ d& muc (1,6g) & dang
- mudi HCl rén ¢6 bot. '"HNMR (DMSO-d6, 300 MHz) § 8,08 (br s, 3H), 7,55 (m,
9H), 4,95 (br s, 1H), 3,95 (m, 2H), 3,48 (m, 2H), 2,75 (br s, 1H), 1,79 (m, 2H),
1,47 (s, 3H), 1,40 (s, 3H), 1,09 (t, 3H), LC-MS (ESI): m/z 356,1 [M+H]+.
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Quy trinh diéu ché 35

Este etyl cua axit 3-[N-(4-bromobenzyl)hydrazino]-2-hydroxypropionic

0O

? H
N _NH
\OJHAN “BOC /\OJKK\N 2
OH K©\ . on L :

Br Br

Dung dich chita este metyl cia axit (R)-3-[N-(4-bromobenzyl)-N'-z-
butoxycacbonylhydrazino]-2-hydroxypropionic (25g, 62mmol) trong EtOH/HCI
(310mL, 1,0M, 0,3mol) duogc khua‘iy qua dém. Hon hop dugc c6 va cén duge rira
be“mg EtOAc (120ml) va duoc loc dé thu duge hop chit néu & d& myc & dang
mudi HCI rin mau tring (15 2).

Quy trinh diéu ché 36

Este etyl este (R)-2-[N-( 4-bromobenzvl)-N‘-etoxvoxalvlhvdrazino]-1-

etoxycacbonyletyl ctia axit oxalic

Etyl oxalyl clorua (70pL, 630pmol) dugc bd sung nho giot vao dung dich
chita este etyl clia axit 3-[N-(4-bromobenzyl)hydrazino]-2-hydroxypropionic
(200mg, 630umos) va EtsN (220uL, 1,6mmol) frong DCM {4,0mLi, :52,2mmol) 4]
nhiét @ 0°C. Hon hop phan tmg dugce khudy trong 15 phit & nhiét d5 0°C va
trong 15 phit ¢ nhiét do trong phong. Nudc (3ml) duge bd sung, cac 16p duge
tach, va I16p nudc duge chiét bing DCM (2 lan, mbi lan 2ml). Céc 16p DCM
duoc két hop, duge 1am khé trén MgSO,, va dugc ¢ dé thu duge hop chit néu &
dé muc (275mg).
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Quy trinh didu ché 37

Este ¢-butyl cua axit N'-(4-bromobenzyl)hydrazincarboxylic

4 BOC BOC

Dung dich chta 4-bromobenzaldehyt (70g, 0,4mol) trong THF kho
(200ml) duge bd sung nhé giot vao dung dich da khudy chira s-butyl carbazat
- (50g, 0,4mol) trong THF kho (400ml). Hén hop dugc khudy & nhiét do trong
~ phong trong 2 gid, va sau d6 dugc cd trong chan khéng dé thu dwgc hop chét co

cong thirc 1 & dang chét rin mau vang (113,8g). LC-MS: 243 [M-Bu+H]".

NaCNBHj; (36g, 0,6mol) dugc bd sung timg phan vio dung dich chira hop
chat c6 cong thirc 1 (113,8g, 0,4mol) trong THF khd (1L) & nhiét d6 0°C. AcOH
(180ml) dwgc bd sung nhd giot va hdn hop phan tng dwgc khudy & nhiét do
trong phong qua dém. Nuéc (2L) va EtOAc (1,5L) duge bd sung va pha nudc
duge didu chinh dén pH = 7 bang dung dich nuéc Na,CO; bdo hoa. Lép hiru co
duoc tach, dugce ria béng dung dich nuéc NaCl bédo hoa va nuée (200ml), dugce
lam kho trén Na,SO, khan, va dugc co trong chén khong. Cén dugce xt ly béng
MeOH (2L) va NaOH 1N (1,5L), va sau d6 duogc khudy & nhiét d trong phong
- trong 2 gid. Sau khi loai dung moi MeOH, két tia dwgc thu gom bing cach loc
@& thu dugce hop chit néu & dé muc & dang chat rin mau tring (112g). LC-MS:
245 [M-Bu+H]".

Quy trinh didu ché 38

Este metyl cua axit (R)-3-[N'-t-butoxycacbonyl-N-(3'-clo-2'-flobinhenyl-4-

-ylmetyl)hydrazino]-2-hydroxypropionic
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Axit 5-clo-2-flophenylboronic (38g, 0,2mol) va Fd(dppf)Cl, (7,3g) dugc
b6 sung vdo dung dich chita este tbutyl cia axit N'-(4-
bromobenzyl)hydrazincarboxylic (60g, 0,2mol) trong 1,4-dioxan (1,5ml). Hon
hop duge khudy & nhiét d trong phong trong méi trudmg khi nito trong 10 phit,
va sau do, K,COj3 (55,2g, 0,4mol) trong nudc (240ml) dugce bd sung. Hon hop
phan tmg dwoc khudy & nhiét do 60°C trong 3 gid, va sau d6 duge 1am lanh dén
nhiét d6 trong phong va duoc cb trong chan khéng. Cin duogc chiét bing EtOAc
(3 14n, mdi 14n 300ml). Céc 16p hiru co da két hop duwge 1am kho trén Na,SO,
khan va dugc cd trong chin khong. San phdm dwgc tinh ché bing sic ky cot
(PE:EtOAc=10:1~5:1) dé thu duoc hop chit c6 cong thirc 1 & dang chét rin mau
hdng (56g). LC-MS: 701 [2M-+H]"

Metyl (2R)-glyxidat (8,7g, 86mmol) dugc bd sung vao dung dich chira
hop chét c6 cong thirc 1 (20g, 57mmol) trong ruou isopropyl (250:'nl) trong moi
truong khi nito. Hon hop dwoc khudy & nhiét do 85°C trong 3 ngdy, sau d6 duge
1am lanh dn nhiét d6 trong phong. Chét rin da két tua duge thu gom bing cach
loc dé ‘fhu dugc hop chét néu & d& muc & dang chét rén mau tr:fmg rhat (18,5g).
LC-MS: 397 [M-Bu+H]".

Quy trinh didu ché 39

“Este  etyl cia  axit (R)-3-[N-(5'-clo-2'-flobiphenyl-4-ylmetyi)hydrazino]-2-
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hydroxypropionic

H
N ‘ NH
\O/U\K\N/ \BOC /\O)J\‘/\N/ 2
OH —_— OH
g o @ o8
F F

Dung dich chira este metyl cia axit (R)-3-[N'-t-butoxycacbonyl-N-(5'-clo-

2'-flobiphenyl-4-ylmetyl)hydrazino]-2-hydroxypropionic (20g, 16mmol) trong
HCVEtOH (1,1M, 200ml) dugc khudy qua dém va sau dé duge co trong chan
khong. Can duge phan tan trong EtOAc (2 x 40ml), va két tia duge thu gom
béng cach loc dé thu dugc hop chit néu & d& muc & dang mubi HCI rén mau
trang nhat (8,8g). LC-MS: 367 [M+H]". '"HNMR (300 MHz, DMSO-ds) 6 1,05
(t, /=7,2 Hz, 3 H), 3,05-3,03 (q, J/=7,2 Hz, 2 H), 4,06-3,95 (m, 4 H), 4,42 (br, 1
H), 6,46 (br, 1 H), 7,62-7,40 (m, 7 H), 9,42 (s, 3 H).

Quy trinh didu ché 40

Este 2-0x0-2-phenyletyl cua axit (R)-3-[N-(5'-clo-2'-flobiphenyl-4-

ylmetyl)hydrazino]-2-hydroxypropionic

Este etyl cua axit 3-[N-(4-bromobenzyl)hydrazino]-2-hydroxypropionic
(3,1g, 9,6mmol) dugc két hop véi di-t-butyldicacbonat (4,2g, 19,2mmol) va
DCM (92,4mlL, 1,4mol). DIPEA (5,0mL, 28,8mmol) duogc bd sung va hdn hop
phéan tmg dugc khudy & nhiét d6 trong phong trong 24 gid. Hon hop duge ¢d va
cdn duge hoa tan vao DCM va duge tinh ché bang sic ky nhanh (10-95% EtOAc
trong hexan). Cdc phén doan trong duge thu gom va duoce co @ thu dwgc hop

chit c6 cong thirc 1 & dang bot mau tréng (4,0g).

-137-



Hop chit c6 cong thuc 1 (3,5g, 8,4mmol) duoc két hop véi axit 5-clo-2-
flophenylboronic (1,8g, 10,1mmol) va K,CO; (3,5g, 25,2mmol) trong EtOH
(29,4mL, 503mmol) va nuéc (7,6mL, 419mmol). Hon hgp phan tmg dwoc dit
trong moi truong khi nito va sau d6 SilicaCat DPP-Pd (tai lwgng 0,28mmol/g;
3,0g, 839umol) duge bd sung. Hbn hop duge dit trong 10 vi séng & nhiét do
120°C trong 15 phat. Sau d6, hdn hop duge loc va duge 1am bay hoi dudi 4p
sudt giam. Cin thd dwgc tinh ché béng sic ky nhanh (10-90% EtOAc trong
hexan) @& thu dwoc hop chit c6 cong thirc 2 (2,0g).

(@]
_NH
Br OJJ\(\N 2
0 (0] OH
. C

Hop chét ¢6 cong thirc 2 (500mg, 1mmol) dwoc két hop voi K,COs
(315mg, 2,3mmol) trong DMF (5,3mL, 68,4mmol). Sau d6, 2-
bromoaxetophenon (249mg, 1,3mmol) dugc bd sung va hdn hop phan tng dugc
khudy & nhiét d6 trong phong trong 15 phit. Sau @6, hdn hgp dugc tinh ché bing
sic ky nhanh (50-100% EtOAc trong hexan). Sau d6, nguyén liéu d3 tinh ché
nay (605mg) duoc hoa tan trong MeCN (3,6mL, 68,4mmol). Dung dich chira
HC1 4M trong 1,4-dioxan (1,4mL, 5,7mmol) dugc bd sung, va hdn hop phén Gng
dugc khudy trong 1 gidr @8 thu dugce hop chét néu & dé muc (245mg).

Quy trinh diéu ché 41

Axit _(R)-3-[N'-t-butoxyoxalyl-N-(5'-clo-2'-flobiphenyl-4-ylmetyl)hydrazino]-2-
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hydroxypropionic

- t-butyl oxalyl clorua duge diéu ché bing cach bd sung oxalyl clorua
(102pL, 1,2mmol) vao dung dich chita rwgu #-butyl (35pL, 361pmol) trong ete
(632pL, 6,0mmol). Hon hop phan ting dwgc khudy & nhiét do trong phong trong
15 phut va sau d6 duge co trong chan khong dé thu duogc chit léng trong khong

mau.

Este 2-oxo-2-phenyletyl cua axit (R)-3-[N-(5'-clo-2'-flobiphenyl-4-
ylmetyl)hydrazino]-2-hydroxypropionic (55,0mg, 120pmol) duge hoa tan trong
DCM (463pL, 7,2mmol). #-butyl oxalyl clorua dugc bd sung, va hdn hop phéan
ting dugc khudy & nhiét do trong phong trong 30 phut, va sau d6 dugc cb trong
chén khong. Cén thu dugc dugc hoa tan trong AcOH (411pL, 7,2mmol). K&m
(394mg, 6,0mmol) dugc bd sung vao hdn hop, sau d6 duge khudy & nhiét do
trong phong trong 10 phut. Hon hop duge loc va dwge tinh ché (cot pha dao
Interchim) dé thu dugc hop chét néu & d& muc (25,0mg).

Quy trinh diéu ché 42

Este  5-metyl-2-oxo0-[1,3]dioxol-4-ylmetyl ctia  axit  (R)-3-[N-(5'-clo-2'-

flobiphenyl-4-ylmetyl)hydrazino]-2-hvdroxypropionic
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LiOH hydrat (3g, 73mmol) trong nuéc (60ml) duge bd sung vao este
metyl cia axit  (R)-3-[N'--butoxycacbonyl-N-(5'-clo-2'-flobiphenyl-4-
ylmetyl)hydrazino]-2-hydroxypropionic  (16,5g, 36,5mmol) trong MeOH
(300ml). Hén hgp dugc khudy & nhiét do trong phong trong 2 gio, va MeOH
dugc 1am bay hoi trong chén khong. Hon hop dugc didu chinh dén pH=5 bing
dung dich nudc HCI 1M, va cdn duge chiét biang EtOAc (2 1dn, mdi 1in 300ml).
Céac 16p hitu co da két hop dugc lam kho trén Na,SO4 khan, va duge co trong
chan khong dé thu duogc hop chét c6 cong thic 1 & dang chit rdn mau tring
(18g). LC-MS: 383 [M-rBu+H].

0# I\ )H/\ N \

M o=< jf 2) O C cl
F

4-(bromometyl)-5-metyl-1,3-dioxol-2-on (0,8g, 4,1mmol) trong DMF
(15ml) dwoc bd sung vao dung dich chira hop chét c¢6 cong thirc 1 (1,5g,
3,42mmol), K,CO;3 (0,95g, 6,84mmol) va kali iodua (20mg) trong DMF (40ml).
Hon hop phéan tng dwgc khudy trong 4 gi® & nhiét do trong phong. Dung dich
nuée NaCl bdo hoa (30ml) duge bd sung va hdn hop dwoc chiét bang EtOAc (2
1an, mdi 14n 50ml). Céc 16p hitu co da két hop dwoc lam khé trén Na,SO, khan
va dugc c6 trong chan khong. Cin dugc tinh ché bing sic ky cot
(hexan/EtOAc=1:1) @& thu dwoc hop chit c6 cdng thitc 2 & dang chét rin mau
vang (930mg). LC-MS: 495 [M-/Bu-+H]".
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Hop chét c6 cong thuc 2 (400mg, 0,73mmol) dugc hoa tan trong MeCN
(20ml), va dugc 1am lanh dén nhiét d6 0°C. N-trimetylsilylimidazol (290mg,
1,46mmol) dugc bd sung nho giot va hdn hop phén tng dwgc khudy trong 2 gid.
MeOH (50ml) dugc bd sung dé dap tit phan tmg. Hn hop duoc rira bing dung
dich nuéc NaCl bdo hoa (2 1an, mdi 1an 50ml) va dwoc chiét bing DCM (2 14n,
mdi 1an 80ml). Céc 16p hiru co da két hop dugc lam khd trén Na,SO, khan va
dugc c6 trong chan khong. San phdm duoc thu gom dé thu dugce hop chét néu &
dé muc & dang chét rin mau vang (200mg). LC-MS: 451 [M+H]".

Quy trinh diéu ché 43

Axit (R)-3-[N'-t-butoxyoxalyl-N-(5'-clo-2'-flobiphenyl-4-ylmetyl)-hydrazino]-2-

hydroxypropionic

0 0]
0] )
o O‘é_\ + Cl)k”/ \% 0 %_\ 0o
- 0 —_— °
HO  N—NH,

0
H N—N
° H

t-butyl 2-clo-2-oxoaxetat (1,5g, 8,8mmol) dwgc bd sung-hh(’) giot vao hén
hop chira este 2-oxo-2-phenyletyl cia axit (R)-3-[N~(5'-clo-2'-flobiphenyl-4-
ylmetyl)hydrazino]-2-hydroxypropionic (2,0g, 4,4mmol) trong DCM (10ml) &
nhiét d6 0°C trong mdi truong khi nito. Sau d6, DIPEA (1,15g, 8,8mmol) dugc
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bb sung nho giot, va hén hop phéan tng duoc khudy trong 5 phut & nhiét do 0°C.
Dung mdi dugc loai bo bang cach 1am bay hoi va cin duoc tinh ché bing séc ky
cdt (PE:EtOAc=2:1) dé thu dugc hop chét c6 cong thirc 1 & dang chét long mau
vang (2,0g). LC-MS: 585[M+H]".

Hon hop chira hop chét c6 cong thie 1 (2,0g, 3,4mmol) va Zn (15,5g,
240mmol) trong AcOH (15ml) dwgc khudy trong 1 gior & nhiét d6 trong phong,
sau d6 dugce loc. Nude (30ml) duogc bd sung vao dich loc, va hdn hop duoc chiét
bang EtOAc (3 1an, mdi 14n 40ml). Cac 16p hitu co da két hop duoc rira bang
dung dich nuée NaCl béo hoa (2 14n, mdi 14n 50ml), dugc lam kho trén Na,SO,
khan, va dugc cb trong chan khéng. Cin duoc tinh ché bing sic ky cot
(DCM/MeOH=10:1) dé thu dwoc hop chét néu & d& muc & dang chét long mau
vang (1,4g). LC-MS: 467 [M+H]".

Vidul

Axit (R)-5-biphenvl-4-Vl-2-hvdroxv-4-(oXalvlamino)pentanoic

0]

o)
0 0 \\‘/U\OH
NH NH
OH = OH =

Este etyl ciia axit (R)-4-amino-5-biphenyl-4-yl-2-hydroxypentanoic (mubi
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HCI; 47mg, 0,2mmol) va etyl oxalyl clorua (18,4pL, 1,1 duong lugng) dugc két
hop v6i DIPEA (52,2puL, 0,3mmol) trong DMF (0,3ml)/DCM (0,3ml). Hon hop
dugc khudy & nhiét d6 trong phong cho dén khi phan tng két thic. Dung mbi
dugc loai bd va cin dugce hoa tan trong EtOH (750uL) va dung dich nuéc NaOH
IM (750uL), va duge khudy & nhiét d trong phong qua dém. Dung mdi dugc
loai bé va ciin dugc tinh ché bﬁng HPLC diéu ché dé thu duoc hop chét néu & d&
muyc (28,2mg, d6 tinh khiét 100%). MS m/z [M+H]" theo tinh todn déi véi
C19H19NOg, 358,12; theo thir nghiém 358,0.

Vi dy 2

A. Axit (2R,4R)-5-(3'-clobiphenyl-4-y1)-2-hydroxy-4-(oxalylamino)pentanoic

Cl

Dung dich chtra etyl oxalyl clorua (70,7uL, 0,6mmol) trong DIPEA
(165uL, 0,9mmol) dugc bd sung vao dung dich chira este etyl cua axit (2R, 4R)-
4-amino-5-(4-bromophenyl)-2-hydroxypentanoic (100mg, 0,3mmol) va DCM
(0,7ml), va hén hgp phan ting dugc khudy & nhiét do trong phong trong 10 phut,
sau d6 1am bay hoi dung méi duéi ap sudt giam. Axit 3-clophenylboronic, este
pinacol (112mg, 468umol), K,COs; (97mg, 702umol), EtOH (2ml), va nudc
(0,6ml) dwgc bd sung, sau d6 bd sung SilicaCat®Pd(0) (tai luong 0,09mmol/g,
260mg, 23,4 pmol). Hon hgp dwoc dun & nhiét d6 120°C trong 20 phit. Hdn hop
phan Umg dugc c6 va dung dich 10M chra dung dich nwéc NaOH (316ul) va
THF (4,0ml) v6i 1 giot MeOH dugc bd sung. Hdn hop phéan tmg duoc khudy &
nhiét d trong phong trong 1 gi¢. Cén dugc hoa tan trong AcOH va dugc tinh
ché bang HPLC diéu ché dé thu dugc hop chét néu & d& muc (9mg, do tinh khiét
95%). MS m/z [M+H]" theo tinh toan d6i v6i CioH;sCINOg, 392,08; theo thit
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nghiém 392.4.

B. Este etyl cua axit (2R 4R)-5-(3'-clobiphenyl-4-y1)-2-hydroxy-4-

(oxalylamino)pentanoic

0O 0] OH

/\O)H/\:/NHz /\O/[H/\S/NH

OH * OH
9
0 ®
Cl Cl

Oxalyl clorua (54,5uL, 0,6mmol) duge bd sung vao dung dich chira ruou
t-butyl (56,0uL) trong ete (1,0ml) va hdn hgp dugc khudy trong 1 gid & nhiét do
trong phong. Hon hop duge cb trong chan khong va dung dich chira este etyl cia
axit (2R 4R)-4-amino-5-(3'-clobiphenyl-4-yl)-2-hydroxypentanoic ~ (67,9mg,
0,2mmol) va DIPEA (102pL, 0,6mmol,) trong DCM (1,0ml) dugc bd sung vao
phan con lai thu dugc & dang long trong khong mau. Hon hgp phan tng dugc
khudy & nhi€t do trong phong trong 2 gi¢ va dugc c6 trong chin khong dé thu
duge chét 16ng mau vang trong. TFA/DCM c6 ty 1& 1:1 (1,6ml) duoc bd sung
vao chét 1ong thd va hdn hop phéan tng duogc khudy & nhiét d6 trong phong trong
2 gid va duge ¢b trong chan khong dé thu dwoc chit 1ong mau vang trong. Chét
16ng thd dugc tinh ché bing HPLC didu ché pha déo (40-90% MeCN/H,0) dé
thu duge hop chit néu & @& muc (25,0mg, d6 tinh khiét 95%) & dang chit rin
mau tréng. MS m/z [M+H]" theo tinh toan dbi véi C,1H,CINOg, 420,11; theo

| thir nghiém 420,1.

C. Este etyl cua axit (2R,4R)-5-(3'-clobiphenyl-4-y1)-4-(etoxyoxalylamino)-
2-hydroxypentanoic
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Dung dich chira etyl oxalyl clorua (24,6uL, 0,2mmol) trong DCM (0,4ml)
dugc bd sung vao dung dich chtra este etyl cua axit (2R,4R)-4-amino-5-(3'-
clobiphenyl-4-yl)-2-hydroxypentanoic (69,6mg, 0,2mmol) va Et;N (69,7uL,
0,5mmol) trong DCM (1,0ml) & nhiét d6 0°C trong khoang 10 phut. Hon hop
phan tmg duge khudy & nhiét d6 0°C trong 30 phtt, va sau d6 khudy tiép 15 phut
& nhiét d trong phong. Nuéc (2ml) dugc bd sung, cac 16p duge tach, va 16p
nuée duge chiét baing DCM (2 1dn, mi 1dn 2ml). Céc 16p DCM dugc két hop,
duoc 1am khé trén Na,SO,, va dugc cd dé thu dugc chét léng mau vang trong.
Chét léng thd dugc tinh ché bang sic ky nhanh (cot 4g, 16mL/phit, sit dung
35% EtOAc/hexan (2 phut), 35-50% (1 phut), 50% (4 phut), 50-70% ('1 phut) va
70% EtOAc/hexan (3 phut)) dé thu duoc hop chit néu & d& muc (63,9mg, do tinh
khiét 90%) & dang chét 16ng trong khong mau ma sau khi dé yén dugc héa rén
thanh chét rdn mau tring. MS m/z [M+H]" theo tinh todn d8i véi Ca3H,cCINC,
448,14; theo thir nghiém 448,2.

D. Este butyl cia axit (2R, 4R)-4-(butoxyoxalylamino)-5-(3'-clobiphenyl-4-y])-

2-hydroxypentanoic

0 (0]
Lo

/\O)‘H/\E/NH /\/\O . NH
Cl Cl

Monohydrat cua axit p-toluensulfonic (849ug, 4pumol) dugc bd sung vio
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dung dich chira este etyl cua axit (2R 4R)-5-(3'-clobiphenyl-4-yl)-4-
(etoxyoxalylamino)-2-hydroxypentanoic (20,0mg, 45pmol) trong I-butanol
(0,5ml). Hon hop phan tng dugc khua‘iy_ & nhiét 6 80°C trong 14 gid, ¢ nhiét o
90°C trong 4 gid, va sau d6 dugc dé ngudi dén nhiét do trong phong. Dung dich
nuéc NaHCO; bdo hoa (2ml) dugc bd sung, va 16p nude duge chiét bing DCM
(3 14n, mdi 14n 2ml). Céc 16p DCM duoc két hop, duge 1am kho trén Na,SO,, va
dugc co trong chan khong dé thu duge chit 16ng trong khong mau. Chat 10ng thd
duoc tinh ché bing sic ky nhanh (cot 4g, 40% EtOAc/hexan) dé thu dwoc hop
chét néu & d& muyc (18,1mg, do tinh khiét 99%) & dang chét léng trong khong
mau. MS m/z [M+H]" theo tinh todn dbi v&i CpHz4CINOg, 504,21; theo thir
nghiém 504,2.

E. Este 5-metyl-2-oxo0-[1,3]dioxol-4-ylmetyl cda axit (2R.4R)-5-(3'-
clobiphenyl-4-y1)-2-hydroxy-4-[(5-metyl-2-ox0-[1,3]dioxol-4-

ylmetoxyoxalyl)amino]pentanoic

5 “/[\,:0'

Oxalyl clorua (22,4uL, 264umol) duge bd sung vao dung dich chta 4-
hydroxymetyl-5-metyl-[1,3]dioxol-2-on (29,1mg, 224pmol) trong ete (1,5ml) va
hdn hop dwoc khudy & nhiét do trong phong trong 2 gio. Ete dugc loai bo trong
chin khong va cén duoc hoa tan trong DMF (1,5ml). Dung dich tha dugc duge
bb sung vao dung dich chia axit (2R, 4R)-4-amino-5-(3'-clo-biphenyl-4-yl)-2-
hydroxy-pentanoic (65,0mg, 203pmol) va NaHCO; (51,2mg) & nhiét do 0°C.
Hdn hop phan tmg duge khudy & nhiét do trong phong trong 3 gi¥, sau d6 duoc
cd trong chén khong. Sau d6, cin dugc tinh ché bing HPLC didu ché pha dao
(30%-90% MeCN/H,0) dé thu dugc hop chét c6 cong thirc 1 (19,1mg) & dang

chat rdn mau trang.

-146-



20658

: 0
O% (o]
0 o)
Jﬁ/\/NH /1 /\’—”0
0
0 :
O — OH =
o)\f) O
%o Cl
: @

1-hydroxybenzotriazol (7,7mg, 56,8umol) va N-(3-dimetylaminopropyl)-
N'-etylcarbodiimit hydroclorua (10,9mg, 56,8umol) dugc bd sung vao dung dich
chita hop chit ¢6 cong thic 1 (19,1mg, 37,9umol) trong DCM (1,0ml) va hén
hop dugc khudy & nhiét d6 trong phong trong 10 phut. 4-hydroxymetyl-5-metyl-
[1,3]dioxol-2-on (14,8mg, 114pmol) va 4-metylmorpholin (7,7mg, 75,8umol)
duogc bd sung va hdn hop phan tng dwoc khudy & nhiét do trong phong trong 6
gid. Nude duge bd sung va hdn hop duge chiét biang DCM (3 lin, mdi lAn
1,5ml). C4c 16p DCM duoc két hop, dirge 1am kho trén NaySO,, va duoc ¢ dé
thu duoc chit 1ong mau vang. Chét 1ong thé duoc tinh ché bing HPLC didu ché
pha d4o dé thu dugc hop chét néu & dé muc & dang chit rdn mau tring (5,1mg).
MS m/z [M+H]" theo tinh toan dbi v6i CpoHysCINO,, 616,11; theo thtr nghiém
616,1.

F. Axit (2R,4R)-5-(3'-clobiphenyl-4-y1)-4-(etoxyoxalylamino)-2-

hydroxypentanoic

Q
Q 0 os[)J\o/\
)‘H/\./N

NH,
HO HO _
OH X —_— OH =<
:'CI ' O ‘ Cl

Etyl oxalyl clorua (46,1uL, 0,4nirnol) dugc bd sung vao dung dich chia
axit  (2R,4R)-4-amino-5-(3'-clo-biphenyl-4-yl)-2-hydroxy-pentanoic  (120mg,
0,4mmol) va Et;N (157uL, 1,1mmol) trong DMF (2,0mL, 25,8mmol) & nhiét d
0°C, va hén hop phan tng dugc khudy & nhiét do trong phong trong 20 pht.
Etyl oxalyl clorua (30pL) duge bd sung thém va hdn hop duoc khudy thém 10

-147-



20658

phit nita. Nude (2ml) duge bd sung va hdn hop duge chibt bang DCM (3 14n,
mi 1an 2ml). Dich chiét dugc két hop, dugc 1am kho trén Na,SO, va duge b dé
thu dwgc chét 16ng mau vang. Chét 16ng thé dugc tinh ché bing (séc ky cot C-
18, 20g; 40-90% MeCN trong nuéc v6i 0,05% TFA) @ thu dwoc hop chét néu &
dé muc (28,5mg) & dang chét rin mau tring. MS m/z [M+H]" theo tinh toan d6i
v6i Cy Hp,CINOg, 420,11; theo thir nghiém 420,2.

G. Axit (2R.4R)-5-(3'-Clobiphenyl-4-y1)-2-hydroxy-4-

(isopropoxyoxalylamino)pentanoic

o ¢k

Este isopropyl clia axit clo-oxo-axetic (62,1mg, 413umol; ~ 53uL) duoc

b6 sung nho giot vao dung dich chtra axit (2R, 4R)-4-amino-5-(3'-clo-biphenyl-4-
yD)-2-hydroxy-pentanoic (100mg, 313pmol) va Et;N (157pL, 1,Immol) trong
DMF (2,0mL, 25,8mmol) ¢ nhiét do 0°C, va hén hop phan tng duoc khuéy V]
nhiét do trong phong trong 10 phut. Etyl oxalyl clorua (50uL) dugc bd sung
thém va hdn hop dwgc khudy thém 10 phut nita. Dung dich nudc bdo hoa
NaHCO; (5ml) duge bd sung va hdn hop duge khudy & nhiét do trong phong
trong 1 gid. Hon hop duge chiét bang DCM (3 14n, mdi 1in 3ml), dich chiét duoc
két hop, duge 1am kho trén Na,SO,, va duge c6 dé thu duoc chét 16ng mau vang.
Chét léng thd duge tinh ché (sic ky cot C-18 HPLC diéu ché, cot nho, sit dung
40-95% MeCN trong nude véi 0,05% TFA) dé thu dugc hop chéit néu ¢ dé muc
(53,0mg) & dang chét rin mau triing. MS m/z [M+H]" theo tinh toan d&i véi
C22Hp4CINOg, 434,13; theo thir nghiém 434,1.

-148-



20658

H. Axit (2R,4R)-5-(3'-clobiphenyl-4-y1)-2-hydroxy-4-

(isobutoxyoxalylamino)pentanoic

o %
OH

Cl

Dung dich nugec HCI 1,0M (2,5mL, 2,5mmol) duge bd sung vao este etyl
cia axit (2R,4R)-4-amino-5-(3'-clobiphenyl-4-yl)-2-hydroxypentanoic (100mg,
287umol) va hdn hgp phan img duge khudy & nhiét @6 100°C trong 1 gio. Hdn
hop dugec c¢d d& thu duwgc axit (2R, 4R)-4-amino-5-(3'-clobiphenyl-4-yl)-2-

hydroxy-pentanoic.

Este isobutyl ciia axit clo-oxo-axetic (99,4mg, 604pmol) dugc bd sung
nho giot vao dung dich chira axit (2R 4R)-4-amino-5-(3'-clobiphenyl-4-yl)-2-
hydroxy-pentanoic va Et;N (160uL, 1,2mmol) trong DMF (2,0mL, 25,8mmol) &
nhiét d6 0°C, va dwoc khudy & nhiét do trong phong trong 10 phuat. Dung dich
nude NaHCO; béo hoa (Sml) duge bd sung va hdn hop duogc khuéy O nhiét do
trong phong trong 2 gid. Hon hop dugc chiét bang DCM (3 lan, mdi lan Sml),
céc dich chiét DCM duoc két hop, duge rira bang dung dich nuéc NaCl béo hoa,
duoc lam khd trén Na,SO,, va duge c¢d dé thu duge cin rin mau tréng. Chét rin
thé dugc tinh ché nhe sic ky cot C18 HPLC didu ché (cot nho; 40-90% MeCN
trong nudce véi 0,05% TFA) dé thu dugc hop chét néu & d@ muc (40,0mg) ¢ dang
chit rin mau tring. MS m/z [M+H]" theo tinh todn @i véi C,3HasCINO,
448,14; theo thir nghiém 448,1.

I. Este isobutyl cua axit (2R,4R)-5-(3'-clobipheriyi-4-y1)-2-hydroxy-4-

(oxalylamino)pentanoic
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0O

(0]
0 o YJ\OH
NH NH
- —_— =
OH OH =
O ‘ Cl

HCI 4,0M trong 1,4-dioxan (216pL, 862umol) duge bd sung vao huyén
phu chita este etyl cia axit (2R 4R)-4-amino-5-(3'-clobiphenyl-4-yl)-2-
hydroxypentanoic (75,0mg, 216umol) trong rugu isobutyl (0,5mL, 5,4mmol), va

‘CI

hén hop phéan Gng duge khudy ¢ nhiét d6 60°C trong 2 gid. Sau d6, hdn hop
dugc c6 trong chan khong dé thu dugc chét rin mau trdng. Sau d6, chit rin mau
trang dugc hoa tan trong DCM va DIPEA (113pL, 647umol) dugc bd sung vao
hén hop ndy, sau d6 bd sung nhé giot ~0,22mL dung dich #-butyl oxalyl clorua
IM trong DCM (0,2mmol). Hén hop phan tng dwgc khudy & nhiét do trong
phong trong 30 phit va sau d6 dwgc cd trong chan khong @ thu dugc chét long
mau vang. Dung dich TFA/DCM (1:1, 1,3mL, 7,7mmol) dugc bd sung vao chét
léng mau vang va hdn hop phan tmg dwgc khudy ¢ nhiét do trong phong trong
30 phut va sau d6 dugc cd trong chﬁn'khéng dé thu duoc chét long mau vang
trong. Chét 16ng thd dwgc tinh ché (sic ky cot C18 HPLC quy md didu ché, 40-
90% MeCN trong nudc véi 0,05% TFA) dé thu dugc hop chét néu ¢ d& muc
(70,5mg, d6 tinh khiét 99%) & dang chit rén mau tring. MS m/z [M+H]" theo
tinh toan dbi voi Cy3Hy6CINOg, 448,14; theo thir nghiém 448,1.

J.  Este isopropyl cua axit (2R ,4R)-5-(3'-clobiphenyl-4-yl)-2-hydroxy-4-

(oxalylamino)pentanoic

/\on/YNHZ )\o)okl/v

0
0
ﬁ/U\OH
NH
OH = ~ OH :
O O Cl ‘ Cl
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HCI 4,0M trong 1,4-dioxan (216pL, 862umol) dirgc bd sung vao huyén
phu chtra este etyl cia axit (2R 4R)-4-amino-5-(3'-clobiphenyl-4-yl)-2-
hydroxypentanoic (75,0mg, 216pumol) trong rugu isopropyl (0,5mL, 6,5mmol)
va hén hop phan Gng duge khudy & nhiét do 60°C qua dém. Sau d6, hdn hop
duge c6 trong chan khong dé thu duoc chét rin mau trang. Sau d6, chét rin mau
trdng dugc hoa tan trong DCM va DIPEA (113uL, 647umol) dugce bd sung vao
hén hop nay, sau d6 bd sung nho giot ~0,22mL dung dich #-butyl oxalyl clorua
IM trong DCM (0,2mmol). Hdn hgp phan tmg dwoc khudy & nhiét do trong
phong trong 30 phit va sau d6 dugc co trong chan khéng dé thu dugc chit léng
mau vang. Dung dich TFA/DCM (1:1, 1,3mL, 7,7mmol) dugc bd sung vao chit
16ng mau vang va hdn hop phan tmg dwoc khudy & nhiét do trong phong trong
30 phit va sau d6 dwgc cd trong chan khong dé thu dwoc chét long mau vang
trong. Chét 16ng thd dwoc tinh ché (séc ky cot C18 HPLC quy m6 diéu ché, 40-
90% MeCN trong nudc voi 0,05% TFA) dé thu duge hop chit néu & dd muc
(62,8mg, do tinh khiét 98%) & dang chit rén mau tring. MS m/z [M+H]" theo
tinh toan d6i voi Cy2H,4CINOg, 434,13; theo thir nghiém 434,1.

K. Este heptyl cua axit (2R ,4R)-5-(3'-clobiphenyi-4-yl)-2-hydroxy-4-

(oxalylamino)pentanoic

o)

] ook
/\O)j\(\s/NHz \/\/\/\OJJ\‘/\E/NH
OH = OH =
! Cl O O Cl

HCI 4,0M trong 1,4-dioxan (216pL, 862umol) duge bd sung vao huyén
pht chta este etyl cia axit (2R 4R)-4-amino-5-(3'-clobiphenyl-4-yl)-2-
hydroxypentanoic (75,0mg, 216pumol) 'trong 1-heptanol (250puL, 1,8mmol) va

OH

hdn hop phén tmg dugc khudy & nhiét do 60°C trong 2 giv. Sau do, hdn hop
dugc ¢d trong chan khong dé thu duoc chét rén mau trdng, ma dugce tinh ché (cot

sic ky pha dao Interchim; gradien MeCN trong nudc 30-90% véi 0,5% TFA).
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Chét rén mau tring da tinh ché dugc hoa tan trong DCM va sau d6 DIPEA
(113uL, 647umol) dugc bd sung vao hdn hop nay, sau d6 bd sung nho giot
~0,22mL dung dich #-butyl oxalyl clorua 1M trong DCM (0,2mmol). Hon hop
phan tng dwoc khudy & nhiét do trong phong trong 30 phut va sau d6 dwgc cd
trong chan khong d thu dwgc chit 1ong mau vang. Dung dich TFA/DCM (1:1,
1,3mL, 7,7mmol) dugc bd sung vao chit 1éng mau vang va hdn hop phan tng
dwoc khudy & nhiét d6 trong phong trong 30 phit va sau d6 duge cb trong chan
khong dé thu dwoc chit 1ong mau vang trong. Chét 1ong thé duogc tinh ché (sic
ky cot C18 HPLC quy mé diéu ché, 40-90% MeCN trong nudc véi 0,05% TFA)
dé thu dugc hop chit néu ¢ d& muc (43,3mg, do tinh khiét 99%) & dang chét rin
mau tréng. MS m/z [M+H]" theo tinh todn dbi v&i CpsHiCINOg, 490,19; theo
thtr nghiém 490,2.

L. Este 3.3.3-triflopropyl cua axit (2R,4R)-5-(3'-clobiphenyl-4-y1)-2-hydroxy-

4-(oxalylamino)pentanoic

o}
F 0
F
o~ OJ\‘/\/NHZ Fj\/\oJﬁ/\/NH
OH = OH =
l Cl O O Cl
HCI 4,0M trong 1,4-dioxan (287uL, 1,2mmol) dugc bd sung vao huyén
phu chtra este etyl cua axit (2R,4R)-4-amino-5-(3'-clobiphenyl-4-yl)-2-

OH

hydroxypentanoic (50,0mg, 144umol) trong 3,3,3-triflopropan-1-ol (492mg,
4,3mmol) va hdn hop phan tmg dugc khudy & nhiét do 80°C trong 12 gid. Sau
d6, hdn hop duoc b trong chan khong dé thu dugc chit rén mau tréng, chit rin
mau tring ndy duoc hoa tan trong DCM (1,0ml) va ~0,2mL dung dich 1M chira
t-butyl oxalyl clorua trong DCM (0,2mmol). Sau d6, DIPEA (75,1uL, 431umol)
dugc bd sung nho giot va hdn hop phan tmg dwoc khudy & nhiét d6 trong phong

trong 30 phit va sau d6 duge ¢ trong chan khong dé thu dwoc chit 16ng mau
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vang. Dung dich TFA/DCM (1:1, 1,3mL, 7,7mmol) dwgc bd sung vao chét long
mau vang néy va hdn hop phan tmg duge khudy & nhiét d6 trong phong trong 30
phit va sau d6 duge cb trong chan khong dé thu dugc chét long mau vang trong.
Chét 1ong thé duoc tinh ché (sic ky cot C18 HPLC quy mé didu ché, 40-90%
MeCN trong nudce vai 0,05% TFA) dé thu duoc hop chét néu & @ muc (44,9mg,
do tinh khiét 99%) & dang chét rin mau tring. MS m/z [M+H]" theo tinh toan dbi
vGi CyoH, CIF3NOg, 488,10; theo thir nghiém 488,1.

M. Este 2.2 2-trifloetyl cua axit (2R,4R)-5-(3'-clobiphenyl-4-yl)-2-hydroxy-4-

(oxalylamino)pentanoic

HCI 4,0M trong 1,4-dioxan (287pL, 1,2mmol) duogc bd sung vio huyén
phu chira este etyl cia axit (2R,4R)-4-amino-5-(3'-clobiphenyl-4-yl)-2-
hydroxypentanoic (50,0mg, 144pmol) trong 2,2,2-trifloetanol (0,5mlL, 6,9mfnol)
va hdn hop phan Gng dugc khudy & nhiét d6 110°C trong 12 gid. Sau d6, hdn
hop duoc co trong chan khong @ thu dirgc chét rin mau tring, chit rin mau
trdng ndy dwoc hoa tan trong DCM (1,0ml) va ~0,2mL dung dich 1M chira ¢-
butyl oxalyl clorua trong DCM (0,2mmol). Sau d6, DIPEA (75,1pL, 431umol)
dugc bd sung nho giot va hdn hop phan tmg duoc khudy & nhiét d6 trong phong
trong 30 phiit va sau dé dugc cd trong chan khong dé thu duge chit long mau
vang. Dung dich TFA/DCM (1:1, 1,3mL, 7,7mmol) dugc bd sung vao chit 1ong
mau vang ndy va hdn hop phan g duoc khudy & nhiét do trong phong trong 30
pht va sau d6 durge cd trong chan khong dé thu duge chit 16ng mau vang trong.
Chét léng thd dwoc tinh ché (séc ky cot C18 HPLC quy md didu ché, 40-90%
MeCN trong nuéc v6i 0,05% TFA) dé thu dwoc hop chit néu ¢ d& muc (22,5meg,
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do tinh khiét 98%) & dang chét rin mau tring. MS m/z [M+H]" theo tinh toan déi
véi C21H19C1F3NO6, 474,09, theo thir nghlém 474,1

N. Axit (2R,4R)-5-(3'-clobiphenyl-4-y1)-2-hydroxy-4-[(3.3.3-

triflopropoxyoxalyl)-amino]pentanoic

0] o)

/\O)H/\:/NHz Bn\O)H/\/NHZ

OH % OH <

O cl O O cl
Rugu benzylic (13,0mL, 126mmol) duge bd sung vic este etyl cia axit
(2R,4R)-4-amino-5-(3'-clobiphenyl-4-yl)-2-hydroxypentanoic (1,9g, 5,3mmol),
sau d6 bd sung tiép HCI 4,0M trong 1,4-dioxan (5,3mL, 21,3mmol), va hn hop
dugc khudy & nhiét 6 60°C trong 1 gid. Hon hop dugce tinh ché (cot sic ky pha
dao Interchim; 30-90% MeCN trong nudc véi 0,05% TFA) dé thu duogc este
benzyl ctia axit (2R 4R)-4-amino-5-(3'-clobiphenyl-4-yl)-2-hydroxy-pentanoic
(2,2g) & dang chét rin mau tring. (dugc 1am bay hoi nuéc trong chan khong (4

14n, mdi 14n 300ml) d& loai bo rwou benzylic con du).
O %‘/U\ /\)<

TagT oy

3,3,3-triflopropyl oxalyl clorua dwoc didu ché bing cich bd sung oxalyl -
clorua (51,6pL, 610umol) vao dung dich chtra 3,3,3-triflopropan-1-ol (62,6mg,
549pmol) trong ete (500uL, 4,8mmol). Hon hop phan tmg dwoc khudy & nhiét
d trong phong trong 1 gidr va sau d6 dugc cb trong chan khéng dé thu dwge chét
16ng trong khong mau. Dung dich oxalyl clorua ~IM dugc diéu ché biang cach

hoa tan chét 1ong thu dwoc trong ~0,61mL DCM.
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Dung dich 3,3,3-triflopropyl oxalyl clorua (~140pL) dugc bd sung vao
dung dich chua este benzyl cia axit (2R, 4R)-4-amino-5-(3'-clobiphenyl-4-yl)-2-
hydroxypentanoic (50,0mg, 122;,Lmol) trong DCM (1,0ml) & nhiét @6 0°C, va
hén hop dugc khudy & nhiét 6 0°C trong 15 phit. Dung dich nuéc NaHCO; bio
hoa (1ml) duge bd sung va hdn hop dugc khudy & nhiét do trong phong trong 1
gid. Céc 16p dugc tach va 16p nuée duge chiét bing DCM (2 14n, mbi 1an 2ml).
Céc 16p DCM duogc két hop, dugce 1am khé trén Na,SO4, va duge ¢d dé thu duoc
chét 16ng mau vang trong. 10% Pd/C, 50% lrong 4m (tai luwong 0,45mmol/g;
13,6mg, 6,1umol) dugc bd sung vao dung dich chira chit long mau vang trong
DCM va THF (1,0ml), va hdn hgp duge khudy trong méi trudng hydro trong 30
phtt. Hn hop dugce loc va dich loc duge ¢6 dé thu dwoc chit 1ong mau vang
trong. Chét 1ong thé dwoc tinh ché bing HPLC didu ché (40-90% MeCN trong
nude voi 0,05% TFA) @ thu duge hop chit néu & d& muc (16,5mg, do tinh khiét
99%) & dang chét rin mau tring. MS m/z [M+H]" theo tinh todn d&i véi
CyoH,1CIF5NOg, 488,10; theo thir nghiém 4880.

O. Este 2,2,3.3.3-pentaflopropyl cua axit (2R ,4R)-5-(3'-clobiphenyl-4-yl)-2-

hydroxy-4-(oxalylamino)pentanoic
. o) OH
F
F . (0] F 0 > s
F O/“\‘/\E/NHZ F O/I'H/\i/NH @]
FF OH FF OH 3
- ® ¥

Dung dich #-butyl oxalyl clorua ~IM (~0,2ml) dwgc bd sung vao dung

dich chira este 2,2,3,3,3-pentaflopropyl cua axit (2R,4R)-4-amino-5-(3'-
clobiphenyl-4-yl)-2-hydroxypentanoic (50,0mg, 111pumol) trong DCM (1,0ml} &
'nhiét d6 0°C, sau d6 bd sung nho giot DIPEA (21,2pL, 122pmol) trong 10 phut.
Hén hop dugc khudy & nhiét do 0°C trong 15 phat. Dung dich nuéc NaHCO;
bdo hoa (5ml) duoc bd sung va hdn h(,}p duoc chiét bang DCM (3 14n, mdi 1an

5ml). C4c dich chiét DCM dugc két hop, dugc 1am kho trén Na,SO,, va duogc co
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dé thu dugc chét 1ong trong khong mau. Chét l6ng thd duoc tinh ché bang sic ky
nhanh (50% EtOAc/hexan dé thu dugc chit 16ng trong khong mau. TFA/DCM
1:1 (1,0ml) dwgc bd sung vao dung dich chtra chét long khong mau nay va duge
khudy & nhiét d6 trong phong trong 30 phut. Hon hop dugc 6 trong chan khong
@& thu dugc chit 16ng mau vang trong. Chét l6ng thd duogc tinh ché bang HPLC
didu ché (40%-90% MeCN trong nudc véi 0,05% TFA) dé thu duge hop chit
néu & d& muc (21,6mg, do tinh khibt 98%) & dang chét rin mau tring. MS m/z
[M+H]" theo tinh toan d6i véi CyH;9CIFsNOQg, 524,08; theo thir nghiém 524,0.

P. Este 5-metyl-2-oxo0-[1,3]dioxol-4-ylmetyl cua axit (2R,4R)-5-(3'-

clobiphenyl-4-y1)-2-hydroxy-4-(oxalylamino)pentanoic

o)
0 ° OH
(0] NH
0 O/H\T/A\?/ |
a/or T
O ! Cl

Dung dich #-butyl oxalyl clorua ~IM (160pL) dugc bd sung vao dung
dich chra este 5-metyl-2-oxo[1,3]dioxol-4-ylmetyl cua axit (2R,4R)-4-amino-5-
(3'-clobiphenyl-4-yl)-2-hydroxypentanoic  (50,0mg, 116pmol) trong DCM
(1,00mL, 15,6mmol) & nhiét dd 0°C, sau d6 bd sung nho giot N,N-
diisopropylamin (17,8uL, 127umol) trong 10 phit. Hdn hgp phan tng dugc
khudy & nhiét d6 0°C trong 15 phut, sau d6 dugc c6 trong chin khong.
TFA/DCM 1:1 (1,0mL, 6,2mmol) dugc bd sung vao cin va hdn hop phan ung
dugc khudy & nhiét do trong phong trong 30 phiit. Hon hop duoc ¢o trong chan
khong dé thu dwgc chét 1ong mau vang trong. Chét 1éng thd dwoc tinh ché (séc
ky cot C18 quy md didu ché, cot nho, st dung 30-90% MeCN trong nudc véi
0,05% TFA) dé thu dugc hop chit néu & dé muc & dang chét rin mau ‘ring
-(9,6mg). MS m/z [M+H]" theo tinh toan dbi véi C,4H,,CINOy, 504,10; theo thu
nghiém 504,0.
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Q. Este butyryloxymetyl cia axit (2R,4R)-5-(3'-clobiphenyl-4-yl)-2-hydroxy-

4-(oxalylamino)pentanoic

Dung djch #butyl oxalyl clorua ~IM (160uL) dugc bd sung vao dung
dich chtra este butyryloxymetyl cuia axit (2R,4R)-4-amino-5-(3'-clobiphenyl-4-
yD-2-hydroxypentanoic (48,6mg, 116umol) trong DCM (1,00mL, 15,6mmol) &
nhiét d§ 0°C, sau d6 bd sung nhé giot N,N-diisopropylamin trong 10 phut
(17,8uL, 127umol). Hdn hgp phan tng dwoc khudy & nhiét do 0°C trong 15
phut, sau d6 dugc co trong chan khong. TFA/DCM 1:1 (1,0mL, 6,2mmol) dugc
b6 sung vao cin va hdn hop phan ting dwogc khudy & nhiét d¢ trong phong trong
30 phut. Hon hgp duge o trong chin khong dé thu dugce chét léng mau vang
trong. Chét 1ong tho duge tinh ché (séc ky cot C18 quy md diéu ché, cot nho, sir
dung 30-90% MeCN trong nuéc véi 0,05% TFA) dé thu dwoc hop chét néu & dé
muc & dang chit rin mau tring (10,2mg). MS m/z [M+H]" theo tinh toan di véi
C,4H26CINOg, 492,13; theo thir nghiém 492,0.

R. Este axetoxymetyl cua axit (2R, 4R)-5-(3'-clo-biphenyl-4-y1)-2-hydroxy-4-

(oxalylamino)pentanoic

I Cl I Ci I Cl
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2,6-lutidin (144mg, 1,3mmol) va Nal (67mg, 450umol) duoc bd sung vao
dung dich chtra axit (2R, 4R)-4-(¢-butoxyoxalylamino)-5-(3'-clobiphenyl-4-y1)-2-
hydroxypentanoic (200mg, 450pumol) va bromometyl axetat (97mg, 0,9mmol)
trong DMF (2ml). Sau khi khudy & nhiét d6 trong phong trong 24 gid, hdn hop
dugc pha lodng bing nudc (20ml) va chiét bang EtOAc (2 1in, mdi 1in 20ml).
Céc 16p hitu co di két hop dwoc rira bang dung dich nuée NaCl bao hoa (2 1an,
mdi 1an 70ml), duoc lam khd trén Na,SO, khan, dugc loc, va duge c¢d dé thu
dugc san phdm thd ma duge tinh ché thém biang TLC didu ché (PE:EtOAc =2:1)
dé thu dugc hop chit c6 cong thirc 1 (100mg) & dang chit rin mau vang. LC-
MS: 542[M+Na]".

TFA (2ml) duogc bd sung vao dung dich chira hop chét c6 cong thuc 1
(100mg, 0,2mmol) trong DCM (5ml) & nhiét d6 0°C. Hon hop dugc khudy &
nhiét d6 trong phong trong 2 gidy, dung moi duoc loai bd, va cin duge tinh ché
thém bang TLC diéu ché (DCM:MeOH = 8:1) d& thu dwoc hop chét néu & d&
muc & dang chit rin mau tring (10mg). LC-MS: 464[M+H]*. ;HNMR (400
MHz, MeOD) 6 7,61 (s, 1H), 7,55 (d, J/=8,0 Hz, 3H), 7,42 (t, /7,8 Hz, 1H),
7,34 (d, J=8,1 Hz, 3H), 5,78 (s, 2H), 4,40 (s, 1H), 4,31 (t, /=5,9 Hz, 1H), 2,94
(ddd, J=22,0, 13,8, 7,2 Hz, 2H), 2,09 (m, SH).

S.  Este etoxycacbonyloxymetyl cia axit (2R,4R)-5-(3'-clobiphenyl-4-yl)-2-

hydroxy-4-(oxalylamino)pentanoic
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2,6-lutidin (72mg, 660umol) va Nal (33mg, 220umol) dugc bd sung vao
dung dich chtra axit (2R, 4R)-4-(¢-butoxyoxalylamino)-5-(3'-clobiphenyl-4-y1)-2-
hydroxypentanoic (100mg, 220pmol) va clometyl etyl cacbonat (61mg,
440pmol) trong DMF (3ml). Sau khi khudy & nhiét do trong phong trong 24 gio,
hdn hop duge pha lodng bing nude (20ml) va chiét bang EtOAc (2 14n, mdi lan
20ml). Céc 16p hitu co da két hop duogc rira bing dung dich nude NaCl bdo hoa
@ l4an, mdi 1an 70ml), duge 1am kho trén Na,SO,4 khan, duge loc, va duge cd dé
thu dugc san phdm thé ma dugc tinh ché thém bing TLC didu ché (PE:EtOAc
=2:1) @ thu dugc hop chit c6 cong thirc 1 (40mg) & dang chit rin mau vang.
LC-MS: 572[M+Na]".

TFA (1ml) dugc bd sung vao dung dich chira hop chét c6 cong thirc 1
(40mg, 70umol) trong DCM (3ml) & nhiét d6 0°C. Hon hop duoc khudy & nhiét
d6 trong phong trong 2 gid, dung méi duge loai bd, va cin duge tinh ché thém
bang TLC diéu ché (DCM:MeOH = 8:1) dé thu dwoc hop chit néu & d& muc &
dang chit rin mau tring (18mg). LC-MS: 494[M+H]'. '"HNMR (400 MHz,
MeOD) 8 7,55 (m, 4H), 7,38 (m, 4H), 5,80 (d, /~=18,6 Hz, 2H), 4,34 (s, 2H), 4,21
(dd, J=14,3, 7,1 Hz, 2H), 2,95 (m, 2H), 2,07 (d, /28,0 Hz, 2H), 1,29 (dd,
J=12,6, 5,5 Hz, 3H), MS m/z [M+H]" theo tinh toan ddi véi Cp3H,4CINO,
494,11; theo thir nghi€ém 494,

T. Axit (2R, 4R)-5-(3'-clobiphenyl-4-y1)-2-hydroxy-4-[(2-

metoxyetoxyoxalyl)amino]-pentanoic

0]

o—
0] o / (o) oﬁ»)']\o/\/o\
BZl\O)J\l/\/NHz
+ ¢ :

(0] NH
HO .
OH O 0 OH <
O Cl ‘Cl

DIPEA (64pL, 366umol) duge bd sung vao dung dich chua este benzyl
cia axit (2R,4R)-4-amino-5-(3'-clobiphenyl-4-yl)-2-hydroxypentanoic (50,0mg,
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122pmol) trong DCM (3ml), sau d6 bd sung nhé giot dung dich este 2-
metoxyetyl clia axit clo-oxo-axetic 1,0M (22mg, 134pmol) trong DCM. Hon hop
phan g duoc khudy & nhiét do trong phong trong 30 phit, sau d6 dugc cd dé
thu dugc chét 16ng mau vang trong. Chét 16ng théd dugc tinh ché (cot séc ky C18
Interchim, 20g, 340-90% MeCN trong nuéc véi 0,05% TFA). THF (3ml) duge
bd sung vao nguyén liéu da tinh ché, sau d6 bd sung paladi cacbon (10% trong
lwong trén nguyén tr cacbon, lugng 4m 50g, 12,9mg, 12pmol) va hén hop duoc
khudy trong moi truong hydro trong 30 phit. Hén hop duoc loc va duge co trong
chén khong, va cén dugc hoa tan trong AcOH (0,5ml) va dugc tinh ché bing
HPLC diu ché dé thu dugc hop chit néu & d& muc (9,8mg). MS m/z [M+H]*
theo tinh to4n dbi v6i CpHy,CINO,, 45 0,12; theo thtr nghiém 450,2.

U. Axit (2R,4R)-5-(3'-clobiphenyl-4-y1)-2-hydroxy-4-[(2-

phenoxyetoxyoxalyl)amino]-pentanoic

Lo 5O

LT

DIPEA (64uL, 366umol) dugc bd sung vao dung dich chita este benzyl

BZI\

cua axit (2R,4R)-4-amino-5-(3'-clobiphenyl-4-yl)-2-hydroxypentanoic (50,0mg,
122pumol) trong DCM (3ml), sau d6 bd sung nhd giot ‘daung dich este 2-
phenoxyetyl cua axit clo-oxo-axetic 1,0M (31mg, 134umol) trong DCM. Hén
hop phén tng dugc khudy & nhiét d6 trong phong trong 30 phut, sau d6 duge co
dé thu dugc chét 1ong mau vang trong. Chét 1ong tho dugc tinh ché (Cot séc ky
C18 Interchim, 20g, 340-90% MeCN trong nudc v6i 0,05% TFA). THF (3ml)
duoc bd sung vao nguyén liéu da tinh ché, sau 46 bd sung paladi cacbon (10%
trong lugng trén nguyén tir cacbon, lwong 4m 50g, 12,9mg, 12pmol} va hén hop
duoc khudy trong méi trudng hydro trong 30 phiit. Hon hop dugce loc va duoc cd
trong chén khong, va cdn dugc hoa tan trong AcOH (0,5ml) va duge tinh ché
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bang HPLC didu ché d& thu dugc hop chit néu & @& muc (3,5mg). MS m/z
[M+H]" theo tinh toan dbi v6i C,;Hy6CINO,, 512,14; theo thir nghiém 512,2.

V. Axit (2R ,4R)-5-(3'-clobiphenyl-4-yl)-4-[(3-etoxypropoxyoxalyl)amino]-2-

hydroxy-pentanoic

0O

ﬁ)LO/\/\O/\

DIPEA (64puL, 366umol) duwgc bd sung vao dung dich chia este benzyl

BZI\

cua axit (2R,4R)-4-amino-5-(3'-clobiphenyl-4-yl)-2-hydroxypentanoic (50,0mg,
122umol) frong DCM (3ml), sau d6 bd sung nhod giot dung dich este: 3-
etoxypropyl clia axit clo-oxo-axetic 1,0M (26g, 134pumol) trong DCM. Hén hop
phan tng dwgc khudy & nhiét d6 trong phong trong 30 phit, sau d6 dugc co dé
thu dugc chét 16ng mau vang trong. Chét 1ong thd dugc tinh ché (cot sic ky Ci8
Interchim, 20g, 340-90% MeCN trong nudc véi 0,05% TFA). THF (3ml) duoc
bb sung vao nguyén lidu da tinh ché, sau d6 bd sung paladi cacbon (10% trong
lwgng trén nguyén tir cacbon, lugng 4m 50g, 12,9mg, 12pmol) va hdn hop duogc
khudy trong méi trudng hydro trong 30 phut. Hén hop duge loc va duge cd trong
chan khong, va cin dugc hoa tan trong AcOH (0,5ml) va duge tinh ché bing
HPLC diéu ché dé thu dugc hop chét néu & d& muc (10,5mg). MS m/z [M+H]"
theo tinh toan dbi vai C,4Hy3CINO;, 478,16; theo thir nghiém 478,2.

W. Este (S)-2-metoxycacbonylamino-3-metylbutyryloxymetyl  cia axit

(2R, 4R)-5-(3'-clobiphenyl-4-y1)-2-hydroxy-4-(oxalylamino)pentanoic
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Bing cic phuong phép duge md ta & day, hop chéit néu & d& muc cling
duge diéu ché (12,6mg). MS m/z [M+H]" theo tinh toan déi véi CyyH;;CIN,O
579,17, theo thit nghiém 579,2

Vidy3

A. Axit (2R,4R)-5-(2',5'-diclobiphenyl-4-y1)-2-hydroxy-4-

(oxalylamino)pentanoic

Br cCI

Dung dich chita etyl oxalyl clorua (42,4pL, 0,4mmol) trong DCM
(0,4mL, 6mmol) dugc bd sung vao dung dich chtra este etyl cla axit (2R,4R)-4-
amino-5-(4-bromophenyl)-2-hydroxypentanoic (80mg, 0,2mmol) va Et;N
(0,1mL, 0,8mmol) trong DCM (1ml), va hdn hop phan ting dwoc khudy & nhiét
do trong phong trong 30 phut, sau 6 duge 1am bay hoi duéi 4p sut giam. Sau
d6, san phdm duogc két hop voi axit 2,5-diclophenylboronic (72,4mg, 0,4mmol),
K,COs (104,9mg, 759pmol), EtOH (0,9ml), va nuéce (0,2ml). Hon hop duge dit
trong méi truedng khi nito va SilicaCat®DPP-Pd (tai lrgng 0,28mmol/g, 90,4mg,
25,3umol) dugce bd sung. Hon hop duoc dit trong 16 vi song & nhiét d§ 120°C
trong 20 phit, sau d6 dugc loc. Dung dich nuée LiOH 1M (2,5mL, 2,5mmol)
dugc bd sung dé thu duge hgp chit néu ¢ @ muc (11,9mg, do tinh khiét 100%).
MS m/z [M+H]" theo tinh toan ddi véi C1oH17CILNOg, 426,04; theo thir nghiém
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426,0.

B. Este isobutyl cua axit (2R, 4R)-5-(2'.5'-diclobiphenyl-4-y1)-2-hydroxy-4-
(oxalylamino)pentanoic

o) (e} Oﬁ/LLOH
oY Y

_NH, NH
OH 3 OH £
Cl O I cl
cl cl

HCI 4,0M trong 1,4-dioxan (196uL, 785umol) dwgc bd sung vao huyén
phu chira este etyl cia axit (2R,4R)-4-amino-5-(2',5'-diclobiphenyl-4-yl)-2-
hydroxy-pentanoic (75,0mg, 196umol) trong rugu isobutyl (0,5mL, 5,4mmol),

va hdn hop phéan tmg duge khudy & nhiét d§ 60°C trong 2 gid. Sau d6, hdn hop
dugc co trong chan khong dé thu duoc chét rdn mau tring. Sau dd, chit rén mau
tring dugc hoa tan trong DCM (1ml) va DIPEA (102pL, 588umol) dugc bd
sung vao hdn hop, sau d6 bd sung nhoé giot ~0,2mL dung dich #-butyl oxalyl
clorua trong DCM IM (0,2mmol). Hon hop phén tmg duogc khudy & nhiét do
trong phong trong 30 phit va sau d6 duoc cd trong chan khéng dé thu dwgc chét
long mau vang. Dung dich TFA/DCM (1:1, 1,1mL, 7,0mmol) dugc bd sung vao
chét 16ng mau vang va hén hop phan tmg dugc khudy & nhiét do trong phong
trong 30 phit va sau d6 duge cd trong chin khéng dé thu duoc chit 16ng mau
vang trong. Chét long thd dwgc tinh ché (sic ky c6t C18 HPLC quy mé diéu ché,
40-90% MeCN trong nuéc véi 0,05% TFA) dé thu dugc hop chit néu & d muc
(80mg, d6 tinh khiét 99%) & dang chét rin mau tring. MS m/z [M+H]" theo tinh
toan d6i véi Cp3H,sC1,NOg, 482,11; theo thir nghiém 482,1.

C. Este isopropyl cua axit (2R,4R)-5-(2',5'-diclobiphenyl-4-y1)-2-hydroxy-4-
(oxalylamino)pentanoic
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OH OH =
O O Cl l Cl
Cl Cl

HCI 4,0M trong 1,4-dioxan (196uL, 785umol) dwgc bd sung vao huyén
phu chira este etyl cia axit (2R 4R)-4-amino-5-(2',5'-diclobiphenyl-4-yl)-2-
hydroxy-pentanoic (75,0mg, 196pmol) trong rugu isopropyl (0,5mL, 6,5mmol),
va hdn hop phan ting dwoc khudy & nhiét d6 60°C qua dém. Sau d6, hdn hop
dugce co trong chan khong dé thu dugc chit rén mau trang. Sau d6, chit rin mau
tring dugc hoa tan trong DCM (1ml) va DIPEA (102uL, 588umol) dugc bd
sung vao hdn hop, tiép d6 bd sung nho giot ~0,2mL dung dich #-butyl oxalyl
clorua trong DCM 1M (0,2mmol). Hon hgp phan tng dwgc khudy ¢ nhiét do
trong phong trong 30 phut va sau d6 duge cd trong chan khéng dé thu dwogc chét
long mau vang. Dung dich TFA/DCM (1:1, 1,1mL, 7,0mmol) duwgc bd sung vao
chit 16ng mau vang va hdn hop phén tng duge khudy & nhiét ¢o trong phong
trong 30 phit va sau d6 dugc cd trong chan khong dé thu duge chét long mau
vang trong. Chat long thd duoc tinh ché (séc ky cot C18 HPLC quy md didu ché,
40-96% MeCN trong nudc véi 0,05% TFA) @ thu dwoc hop chit néu & dé muc
(60,6mg, do tinh khiét 98%) & dang chét rin mau trang. MS m/z [M+H]" theo
tinh toan di voi Cy2Hp3C1LNOg, 468,09; theo thir nghiém 468, 1.

D. Axit (2R,4R)-5-(2',5'-diclobiphenyl-4-y1)-2-hydroxy-4-

(isobutoxyoxalylamino)-pentanoic

9 ﬁ)k ~
OH
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Dung dich nuéc HCI 1,0M (3,5mL, 3,5mmol) dugc bd sung vao este etyl
cia  axit (2R,4R)-4-amino-5-(2',5'-diclobiphenyl-4-yl)-2-hydroxy-pentanoic
(155mg, 405pmol) va hdn hgp duge khudy & nhiét d6 100°C trong 1 gid sau d6
dugc c6. San phdm duwgc két hop véi E;N (226pL, 1,6mmol) trong DMF
(2,5mL, 32,3mmol). Este isobutyl cia axit clo-oxo-axetic (140mg, 851pmol)
duoc bd sung nhod giot & nhigt do 0°C va hdn hop phan tng duge khudy & nhiét
dd trong phong trong 10 phut. Dung dich nuéc NaHCOj; bdo hoa (Sml) duge bd
sung va hdn hop dugc khudy & nhiét do trong phong trong 2 gid. Hon hop duoc
chiét bing DCM (3 14n, mdi lan Sml), dich chiét dugc két hop, dugc rira bing
dung dich nuéc NaCl bédo hoa, dugc 1am kho trén Na,SO, va dugc cb dé thu
duoc cin rin mau tréng. Chét rén thd duoc tinh ché thong qua HPLC diéu ché
(c6t C18; 40-90% MeCN trong nude véi 0,05% TFA) dé thu duge hop chét néu
& d& muc (98,0mg, d0 tinh khiét 99%) & dang Vchét rin mau _tréng, MS m/z
[M+H]" theo tinh to4n d6i véi Cy3H,5C1,NOg, 482,11; theo thir nghiém 482,1.

Vidu4

Axit (2R, 4R)-5-(3-clobiphenyl-4-y])-2-hydroxy-4-(oxalylamino)pentanoic

OH
@)

0
HO.__OH
i H B HO NH

/\ /[‘H/\‘/N 2 é

(0] i + OH =
. C
D\ cl O

Cl Br

Dung dich chtra etyl oxalyl clorua (41pL, 0,4mmol) trong DCM (0,5ml)

0

duoc bd sung vao dung dich chua (3R, 5R)-5-amino-6-(4-bromo-2-clo-phenyl)-2-
etoxy-hex-1-en-3-ol (96mg, 0,3mmol) va Et;N (0,1192mL, O,8556m_'mol) trong
DCM (1,4ml), va duge khudy trong 20 phat ¢ nhiét do trong phong. Hén hop
duge 1am bay hoi dudi 4p suét giam va dugc két hgp véi axit phenylboronic
(52,2mg, 0,4mmol), K,CO; (100mg, 0,9mmol), nuéc (0,2ml), va EtOH (1ml).
Hon hop phan tng duge dit trong mdi truong khi nito, va SilicaCat®DPP-Pd (tai
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lwgng 0,28mmol/g; 100mg, 0,03mmol) dugc bd sung. Hon hop dwgc dun & nhiét
d6 120°C trong 20 phut cho dén khi phéan tng két thiic. Han hop dugc loc va
dung dich chira dung dich nwéc LiOH 1M (3mL, 3mmol) dugc bd sung. Sau do,
san phdm duoc tinh ché (cot sic ky pha ddo Interchim) dé thu dwoc hop chét néu
& d& muc (12,6mg). MS m/z [M+H]" theo tinh todn déi véi C;oH sCINO,,
392,08; theo thir nghiém 392,2.

Vidu5
Bing c4c quy trinh dugc mé ta trong cac vi du & ddy, va thay thé cac

nguyén liéu va cac chét phan ng ban du thich hop, cac hop chét sau duge didu

cheé:

OH
0
0 Ygo
R! NH
\O s
OH (RO,
A
MS m/z: [M+H]"
MY a |[R° |b |R Cong thiic Theo | theo
Y tinh thir
toén nghiém
1 |H 0 - [2|2G" |CoHuCINOg | 406,10 | 4060
2 |-cH«CHs), |0 |- |2 gnga CuHxCINOs | 448,14 | 448,0
30 |-CHCHs [0 |- |2 |20 | CoHuCINOs | 434,13 | 4344
4 (ggz)fH 0 - |2|25" |CutmCNOs | 462,16 | 4620
2F, §-
5 |H 0ol- |2 |5 CisH,CIFNOs | 410,07 | 410,0
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MS m/z: [M+H]"

MY a |[R° |b |RS Cong thiic Theo | theo
u . ,
tinh thur
toan nghiém
2'F, 5-
6 -CH,CHj; 0 |- 2 cl C,1H;,1CIFNOg 438,10 | 438,0
-CH,CH- 2'-F, 5'-
7 (CHs), 0 |- 2 cl Co3H,sCIFNOg 466,14 | 466,0
2'F, 5-
8 -CH-(CH3); {0 | - 2 1 CyoHo3CIFNOg 452,12 | 452,0
9 H 1 {3-Cl |1 |3-CI Ci9sH17CILNOg 426,04 | 426,0

10 | -CH,CH; 1 |3Cl |1 |3-CI C21H2:CIbNOs 454,07 | 454,0

-CH,CH-

1
! (CHzs),

1 |3Cl|1 |3-Cl C23Hu5CIhNOs 482,11 | 482,0

12 | -CH-(CHs3), |1 |3-Cl |1 |3-CI C22H23CLNOg 468,09 | 468,1

13 |H 1 |3c1 2 élF 3| C1sHisCLEN,Og | 445,03 | 445,0
1. Axit (2R, 4R)-5-(5'-clo-2'-metylbiphenyl-4-yl)-2-hydroxy-4-

(oxaiylamino)-pentanoic

2. Este isopropyl cua axit (2R 4R)-5-(5'-clo-2'-metylbiphenyl-4-yl)-2-
hydroxy-4-(oxalylamino)-pentanoic

3. Este etyl cia axit (2R,4R)-5-(5'-clo-2'-metylbiphenyl-4-yl)-2-hydroxy-4-

(oxalylamino)pentanoic

4. Este isobutyl cua axit (2R,4R)-5-(5'-clo-2"-metylbiphenyl-4-yl)-2-

hydroxy-4-(oxalylamino)pentanoic

5. Axit (2R, 4R)-5-(5'-clo-2'-flobiphenyl-4-y1)-2-hydroxy-4-

(oxalylamino)pentanoic

6. Este etyl cua axit (2R 4R)-5-(5'-clo-2'-flobiphenyl-4-yl)-2-hydroxy-4-

(oxalylamino)pentanoic
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7. Este isobutyl cta axit (2R, 4R)-5-(5'-clo-2'-flobiphenyl-4-yl)-2-hydroxy-4-

(oxalylamino)pentanoic

8. Este isopropyl cua axit (2R,4R)-5-(5'-clo-2'-flobiphenyl-4-yl)-2-hydroxy-

4-(oxalylamino)pentanoic

9. Axit (2R,4R)-5-(3,3'-xyclobiphenyl-4-yl)-2-hydroxy-4-

(oxalylamino)pentanoic

10.  Axit (2R,4R)-5-(3,3'-diclobiphenyl-4-yl)-2-hydroxy-4-

(isobutoxyoxalylamino)-pentanoic

11.  Este isobutyl ctua axit (2R,4R)-5-(3,3'-diclobiphenyl-4-yl)-2-hydroxy-4-

(oxalylamino)pentanoic

12.  Este isopropyl cua axit (2R,4R)-5-(3,3'-diclobiphenyl-4-yl)-2-hydroxy-4-

(oxalylamino)pentanoic

13.  Axit (R)-3-[N-(3,5'-diclo-2'-flobiphenyl-4-ylmetyl)-N'-oxalyl-hydrazino]-
2-hydroxypropionic ‘

_R
0
ol L
0 Ygo
NH
HO s
OH (R,
G
MS m/z: [M+H]"
3’1 R* a R’ |b R® Cong thuc Theo theo
¥ tinh thir
todn nghiém
2'-F,
14 |-CHCH; |0 |- |2 |5 & |CoaHuCIFNOs | 438,10 | 4382
15 (gg3)2 0 |- |2 |28 |CcoHnCIENOs | 452,12 | 4522
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| MS m/z: [M+H]"
Xl’ R? a |[R°|b |R® Cong thirc Theo theo
¥ tinh thr
toan nghiém
-CH,CH- 2'-F,
16 (CHy), 0 - 2 5.Cl Ca3HsCIFNOg 466,14 | 466,4
-CH,CH- 3- ,
17 (CHs), 1 Cl 1 3'-Cl | CxH,sCILNOg 482,11 | 482,1
14. Axit (2R,4R)-5-(5'-clo-2'-flobiphenyl-4-y1)-4-(etoxyoxalylamino)-2-
hydroxy-pentanoic
15. Axit (2R,4R)-5-(5'-clo-2'-flobiphenyl-4-yl)-2-hydroxy-4-

(isopropoxyoxalyl-amino)-pentanoic

16. Axit (2R,4R)-5-(5"-clo-2'-flobiphenyl-4-yl)-2-hydroxy-4-

(isobutoxyoxalylamino)-pentanoic

17.  Este etyl cia axit (2R 4R)-5-(3,3'-diclobiphenyl-4-yl)-2-hydroxy-4-

(oxalylamino)pentanoic
Vidu6

A. Axit (25,4S)-5-biphenyl-4-yl-2-hydroxymetyl-4-(oxalylamino)pentanoic

o)
(o} 0 OH
NH
/\O)Jj/\E/NHz Ho)}j/\é/

Etyl oxalyl clorua (27uL, 0,2mmol, 1,1 duong lugng) dugce bd sung vao

dang dich chita este etyl cia axit (25 4S)-4-amino-5-biphenyl-4-yl-2-
hydroxymetyl-pentanoic (mudi HCI; 80mg, 0,22mmol) trong DMF
(0,5ml)/DCM (0,5ml), va dwgc khudy & nhiét do trong phong trong 20 phut.
Dung mo6i duge loai bo va cdn duge hoa tan trong LiOH (monohydrat; 92,2mg,

2,2mmol), nuée (1,0ml) va EtOH (2,0ml), va duogc khuéy & nhiét d6 trong phong
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trong 30 phut. Phén tng dugc dép tit bing AcOH va dung méi duoc loai bo.
Can dugc hoa tan trong AcOH/MeCN va duge tinh ché bing HPLC didu ché.
Céc phan doan sach dugc két hop va duge dong kho dé thu duge hop chét néu &
d& myc (37mg, d6 tinh khiét 95%). MS m/z [M+H]" theo tinh toan dbi véi
C0H21NOg, 372,14; theo thir nghiém 372,2.

B. Este etyl cia axit (2S,4S)-5-biphenyl-4-yl-2-hydroxymetyl-4-

(oxalylamino)pentanoic

0O
0

0 0 ﬁ/u\OH
N NH, e NH
G 1

Oxalyl clorua (232pL, 2,8mmol) va ruou i—blityl (228uL) duoc két hdp
trong ete (6,7ml) trong moi truong khi nito ¢ nhiét 4o 0°C. Hén hop phan tmg
dugc khudy trong 30 phat & nhiét do trong phong. Dung méi dwgc lam bay hoi
trong chin khong tao thanh este #-butyl cua axit clo-oxo-axetic, ma sau d6 dugc
hoa tan trong DCM (10ml) va duge két hop véi este etyl cua axit (25, 45)-4-
amino-5-biphenyl-4-yl-2-hydroxymetyl-pentanoic ~ (mubi  HCI; 667mg,
1,8mmol), ma dugc hoa tan trong DCM véi Et;N (2,6ml) & nhiét ¢6 0°C. Hon
hop phan tng duge khudy trong 5 phut ¢ nhiét do trong phong. San phim tho
duoc cd, duge hoa tan trong DCM va duge tinh ché bang sic ky nhanh (20-80%
EtOAc/hexan). Dung mdi dugc loai bd va cin duge hoa tan trong DCM (5:l) va
TFA (1ml), va duge khudy trong 1 gid. Séan phidm dugc lam khd dudi chén
khong va dugc tinh ché bing HPLC didu ché dé thu dugc hop chit ndu & ¢& muc
(135mg, d9 tinh khiét 95%). MS m/z [M+H]" theo tinh toan dbi véi CayH,sNO,
400,17; theo thir nghiém 400,2.

Vidy7

- A. Este butyl cia axit (285,45)-5-(2'-flobiphenyl-4-y1)-2-hydroxymetyl-4-

(oxalylamino)pentanoic
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(o)
(0] 0 OH

/\o/la/\_/NHz /\/\ojﬁ/\/NH
MG I MG I
F F

Oxalyl clorua (44,1pL, 0,5mmol) va rugu #-butyl (46,5uL) duoc két hop
trong ete (1ml) va dugc khudy trong 30 phut & nhiét do trong phong. Dung moi
dugc lam bay hoi trong chan khong tao thanh este zbutyl cta axit clo-oxo-
axetic, ma sau d6 duoc hoa tan trong DCM (2ml). Este etyl cua axit (2S,4S)-4-
amino-5-(2'-flobiphenyl-4-yl)-2-hydroxymetylpentanoic (mudi HCI; 120mg,
0,3mmol) dugc két hop véi 1-butanol (3ml) va dung dich 4M chtta HCI trong
1,4-dioxan (3ml) va duge khudy & nhiét do 60°C trong 2 gid. Dung méi dugce
1am bay hoi va dugc tao hdn hop dang phi véi toluen (2 1dn) va san phdm duoc
hoa tan trong Et;N (155uL) va DCM, sau d6 dugc két hop vdi este t-butyl cta
axit clo-oxo-axetic. Hon hgp phan tmg duoc khudy trong 20 phut & nhist do
trong phong. Dung méi dugc 1am bay hoi va cén dwgc hoa tan lai trong
TFA:DCM 1:1, va duoc khqu trong 20 phut & nhiét 6 40°C. AcOH duge bd
sung va san pham dugc tinh ché bang HPLC didu ché dé thu dwoc hop chét néu
& d muc (30mg, d6 tinh khiét 95%). MS m/z [M+H]" theo tinh toan d6i véi
C,4H23FNOg, 446,19; theo thir nghiém 446,4.

B. Axit (25.4S)-5-(2'-flobiphenyl-4-y1)-2-hydroxymetyl-4-

(oxalylamino)pentanoic

o
0 (o}
N
/\ojﬁ/\s/NHz Ho/Uj/\i/
HO O 7 HO

o)

OH

H
O X

Etyl oxalyl clorua (13,8pL, 0,1mmol) va DIPEA (39,2pL, 0,2mmol} duoc
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két hop véi este etyl cua axit (2S,4S)-4-amino-5-(2'-flobiphenyl-4-y1)-2-
hydroxymetylpentanoic (mudi HCI; 43mg, 0,1mmol) dugc hoa tan trong DCM
(0,9ml). Hén hop dugc khudy & nhiét d6 trong phong trong 10 phat, sau d6 dugce
c0 trong chén khong. Dung dich nude LiOH 1M (0,9ml) va EtOH (0,9m]) dugc
bd sung va hén hop phan tng duogc khudy & nhiét d6 trong phong trong 1 gio.
Hdn hop phan tmg dwoc dap tit bing AcOH va dung moéi duge 1am bay hoi. Cin
dugc hoa tan trong AcOH/MeCN va dugc tinh ché bang HPLC didu ché. Céc
phan doan sach dugc két hop va duge dong kho dé thu dwoc hop chit néu & d&
muc (32,7mg, do tinh khiét 95%). MS m/z [M+H]" theo tinh todn d&i véi

C0H0FNOg, 390,13; theo thir nghiém 390,2. |

Vidu38
Bing céc quy trinh duge mé ta trong cdc vi du & ddy, va thay thé céac

nguyén lidu va cic chit phan ting ban du thich hop, cac hc_ip chit dudi day duoc

diéu che:

MS m/z: [M+H]"
. 1 6 A . theo
Vidu | R R Cong thuic Theo tinh
thir
toan
nghiém
1 -CH,CH; | F C»H24FNOg 418,16 418,4
2 H F C20H20FNOg 390,13 390,4
3 H Cl C20H20CINOg 406,10 406,4
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L. Este etyl cia axit (28§,4S)-5-(3'-flobiphenyl-4-yl)-2-hydroxymetyl-4-
(oxalylamino)pentanoic
2. Axit (2S,4S)-5-(3'-flobiphenyl-4-yl)-2-hydroxymetyl-4-
(oxalylamino)pentanoic

3. Axit (28,4S)-5-(3'-clobiphenyl-4-yl)-2-hydroxymetyl-4-

oﬁ)J\
OH

R NH

(oxalylamino)pentanoic

O

‘ 6

R

MS m/z: [M+H]"
Vidu R! R® Cong thirc Theo theo  tht
toh - ohiem
toan s
4 H F CoH0FNOg 390,13 | 390,2
4. Axit (28,4S)-5-(4'-flobiphenyl-4-yl)-2-hydroxymetyl-4-
(oxalylamino)pentanoic
0
oﬁ)k
0 OH
R‘\O NH
e
T
MS m/z: [M+H]"
Vidy R’ R’ Cong thire Theo tinh | theo thir
toan nghiém
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MS m/z: [M+H]*
Vidu R' R’ Cong thirc Theo tinh | theo thir
todn nghiém
5 H Cl C20H20CINOg 406,10 406,0 .
6 H Cl C20H0CINOg 406,10 406,0
5. Axit (28,4S)-5-(3-clobiphenyl-4-yl)-2-hydroxymetyl-4-
(oxalylamino)pentanoic
6. Axit (2R, 45)-5-(3-clobiphenyl-4-yl)-2-hydroxymetyl-4-
(oxalylamino)pentanoic
Vidu9
A. Axit (28,4R)-5-biphenyl-4-yl-2-hydroxymetyl-2-metyl-4-

(oxalylamino)pentanoic

o
o
o 0 ﬁ/[LOH
NH
/\0)5<\:/NH2 Ho)Jj<\i/
< o 3

Etyl oxalyl clorua (13,1uL, 0,1mmol) dugc két hop véi este etyl cua axit

(25, 4R)-4-amino-5-biphenyl-4-yl-2-hydroxymetyl-2-metylpentanoic (40mg,
0,1mmol) dugc hoda tan trong DCM (0,3ml) va m¢t lwgng nhd DMF. Hdn hop
dugc khudy & nhiét d6 trong phong trong 20 phut, sau d6 dugce cd trong chin
khéng. Dung dich nwéc NaOH IM (117uL) va THF (1,5ml) dugc bd sung va
hén hop phan tng dwoc khudy & nhiét do trong phong trong 30 phit. Can duge
hoa tan trong AcOH va dugc tinh ché bing HPLC diéu ché dé thu duoc hop chét
néu & d& muc (8mg, d5 tinh khiét 95%). MS m/z [M+H]" theo tinh toan dbi vé6i
C,1H23NOg, 386,15; theo thir nghiém 386,0.

B. Este etyl cua axit (2S,4R)-5-biphenyl-4-yl-2-hydroxymetyl-2-metyl-4-
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(oxalylamino)pentanoic

o}
NH
< O O

Oxalyl clorua (12,4pL, 0,1mmol) va rugu #-butyl (13,1uL) duge két hop

trong ete (0,3ml) trong mdi trudng khi nito & nhiét 6 0°C. Hon hop phén tng
duoc khudy trong 30 phut & nhiét do trong phong. Dung mdi dugc lam bay hoi
trong chén khong tao thanh este #-butyl ctia axit clo-oxo-axetic, ma sau d6 dugc
hoa tan trong DCM (0,7ml) va dugc két hop véi este etyl cua axit (2, 4R)-4-
amino-5-biphenyl-4-yl-2-hydroxymetyl-2-metylpentanoic  (33,4mg, 98umol).
Et;N (43,6pL) ¢ nhiét d§ 0°C duge bd sung va hdn hop phan tng duoc khudy
trong 30 phit & nhiét d§ trong phong. Dung m6i dwgc lam bay hoi va cin duoc
hoa tan trong TFA:DCM 1:1 va duoc khudy trong 1 gid. AcOH duge bd sung va
san pham duge tinh ché bing HPLC diéu ché dé thu dwoc hop chét néu & d& muc
(7mg, do tinh khiét 95%). MS m/z [M+H]" theo tinh toan d6i v&i Cp3HpNO,
414,18; theo thir nghi€m 414,4.

Vidu 10

Axit (2S,4R)-5-(3'-flobiphenyl-4-y1)-2-hydroxymetyl-2-metyl-4-

(oxalylamino)pentanoic

0
0 0 OH

NH NH
HO)5<\_;/ 2 Hojjj<\i/
HO HO
o o

Etyl oxalyl clorua (9,1pL, 0,1mmol) dugc két hop véi axit (2S,4R)-4-
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amino-5-(3'-flobiphenyl-4-yl)-2-hydroxymetyl-2-metylpentanoic (27mg,
0,1mmol) duoc hoa tan trong DCM (0,2ml) va mét lwong nhé DMF. Hdn hop
duoc khudy & nhiét d¢ trong phong trong 20 phut. Dung moéi dugce lam bay hoi
va dung dich neéc NaOH 10M (81,5pL), va THF (1,0ml) dugc bd sung va hdn
hop phan tng dugc khudy & nhiét do trong phong trong 30 phui. Cén dugc hoa
tan trong AcOH va dugc tinh ché bing HPLC didu ché dé thu dwoc hop cht néu
& d& myc (6mg, do tinh khiét 95%). MS m/z [M+H]" theo tinh toan dbi véi
C,1H,FNOg, 404,14; theo thir nghiém 404,4.

Vidu 11

Bing céc quy trinh duge md ta trong céc vi du & day, va thay thé cac
nguyén liéu va cac chit phan ng ban du thich hop, cac hop chit dudi day dugc

di€u che:

HO
I R,

MS m/z: [M+H]"
Vidg |b R Cong thite Theo tinh | theo thir
todn nghié¢m
1 1 |2-F Cy1H»FNOg 404,14 404,4
2 2 | 2-F,5-Cl | C;jH,CIFNOg¢ | 438,10 438,2
1. Axit (25,4R)-5-(2'-flobiphenyl-4-yl)-2-hydroxymetyl-2-metyi-4-

(oxalylamino)pentanoic

2. Axit (2R, 45)-5-(5'-clo-2'-flobiphenyl-4-yl)-2-hydroxymetyl-2-metyl-4-

(oxalyl-amino)pentanoic
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0
o)
0 %OH
NH
0
L,

R

MS m/z: [M+H]*

Vide |R® Cong thire Theo tinh | theo  thur
toan nghiém
3 F C1HoFNOg | 404,14 404,4
3. Axit (28, 4R)-5-(4'-flobiphenyl-4-yl)-2-hydroxymetyl-2-metyl-4-

(oxalylamino)pentanoic

R

NH
HO O

6

Cr

MS m/z: [M+H]"

Vidu R Cong thire Theo tinh | theo tha
toén nghiém
4 Cl CysH30CINOg | 476,18 476,2

4. Axit (2§,4R)-5-(3'-clobiphenyl-4-yl1)-2-hydroxymetyl-4-

(isobutoxyoxalyl-amino)-2-metylpentanoic
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Vidy 12

Axit 3-(N-biphenyl-4-ylmetyl-N'-oxalylhydrazino)-2-hydroxy-2-metylpropionic

0 0 0

H ' H
HO HO o

Este metyl cla axit 3-(N-biphenyl-4-ylmetyl-N'-¢-
butoxycacbonylhydrazino)-2-hydroxy-2-metylpropionic (0,1g, 241umol) duoc
hoa tan trong DCM (1,0ml), sau ¢6 TFA (1,0ml) dugc bd sung va hdn hop duge
khudy & nhiét d trong phong trong 1 gio. H6n hop duge ¢b va cin dugc hoa tan
trong DMF (2,00ml). DIPEA (126pL, 724pmol) dugc bd sung, sau d6 bd sung
etyl oxalyl clorua (29,6uL, 265umol) va hdn hop phan wng dugc khudy & nhiét
d6 trong phong cho dén khi phan g két thiic (~3 gid). H8n hop dugc ¢ va cin
dugc hoa tan trong THF (1,5ml), sau d6 lithi hydroxit monohydrat (101mg,
2,4mmol) trong nuée (1,50ml) duge bd sung va hdn hop dwgc khudy & nhiét do
trong phong trong 30 phiit. Phan tng duogc dép tit bing AcOH va dung dich
dwgc cd. San phidm thé duge tinh ché bing HPLC didu ché (10-70%
MeCN/H,0) dé thu dugc hop chit néu & d& muc (10,9mg, do tinh khiét 95%).
MS m/z [M+H]" theo tinh toan dbi voi CioH,oN,04, 373,13; theo thi nghiém
373,2.

Vidu 13

Axit : (R)-3-IN-(3'-clobiphenyl-4-yimetyl)-N'-oxalylhydrazino]-2-

hvdroxvpronionic
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Este etyl cia axit (R)-3-[N-(3'-clobiphenyl-4-ylmetyl)hydrazino]-2-
hydroxy-propionic (70mg, 0,2mmol) dugc hoa tan trong DCM (1,5ml), sau dé
bd sung etyl oxalyl clorua (24,7 uL, 221pmol) va DIPEA (69,9uL, 401pumol).
Hoén hop duge khudy & nhiét d6 trong phong cho dén khi phan tmg két thiic (~10
phutt). Hon hop duge ¢b trong chan khéng. Dung dich nuéc lithi hydroxit 1M
(1,6mL, 1,6mmol) va EtOH (1,5ml) dugc bd sung va hdn hop dugc khudy &
nhiét d¢ trong phong cho dén khi phéan tng két thic (~2 2i0). Phan g duoc dap
tit bang AcOH va dung méi dugc lam bay hoi. Cén dugc hoa tan trong
AcOH/MeCN va duogc tinh ché béng HPLC diéu ché. Céc phén doan sach duoc
két hop va duge dong khd dé thu dugc hop chit néu & d& muc (8,3mg, do tinh
khiét 95%). MS m/z [M+H]" theo tinh toan dbi véi Cy5H;,CIN,Og, 393,08; theo
thtr nghiém 393,2.

Vidu 14

A. Axit (R)-3-[N-(5'-clo-2'-flobiphenyl-4-ylmetyl)-N'-oxalylhydrazino]-2-

hydroxypropionic

Este etyl este (R)-2-[N-(4-bromobenzyl)-N'-etoxyoxalylhydrazino]-1-

etoxycacbonyletyl cia axit oxalic (675mg, 1,3mmol) dwgc két hop véi axit 5-
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clo-2-flophenylboronic (273mg, 1,6mmol) va K,CO; (541mg, 3,9mmol) trong
EtOH (4,6mL, 78,3mmol) va nuéc (1,2mL, 65,2mmol). Hdn hop phan ung duogc
dit trong méi truong khi nito va sau d6 SilicaCat®DPP-Pd (tai luong
0,28mmol/g; 466mg, 130umol) duge bd sung. Hn hop duge dit trong 10 vi séng
¢ nhiét do 120°C trong 10 phut, sau d6 duoc loc va dugc 1am bay hoi dudi 4p
sudt giam. Can dugc tinh ché bang HPLC didu ché d& thu duoc hop chét néu &
d& muc (40mg). MS m/z [M+H]" theo tinh toan dbi véi Cy3H;6CIFN,Og, 411,07;
theo thir nghiém 411,0.

B. Este etyl cia axit (R)-3-[N-(5'-clo-2'-flobiphenyl-4-ylmetyl)-N'-

oxalylhydrazino]-2-hydroxypropionic

OH
0]
0 o) 0o
NH
/\o N/NH2 /\O)‘H/\N/
< - OH
Cl

OH
) :
0 X

E

Dung dich ~IM chira ¢-butyl oxalyl clorua trong DCM (136uL) duoc bd
sung vao dung dich di khudy chtra este etyl cua axit (K)-3-[N-(5"-clo-2'-
flobiphenyl-4-ylmetyl)hydrazino]-2-hydroxypropionic (mudi HCIl; 55,0mg,
136pumol) trong DCM (1,3mL, 20mmol) & nhiét & 0°C. Sau khi khudy & nhiét
dd trong phong trong 2 gio, DIPEA (11,9uL, 68umol) trong dung dich DCM
(80pL) duge bd sung nho giot. Sau mot phat, DIPEA (10puL) trong DCM (80uL)
dugc bd sung thém, va hdn hop duge khudy & nhiét do trong phong qua dém.
Hén hop dugc ¢d va cin thu duge duge tinh ché bang sic ky nhanh (4g silicagel,
0-100% EtOAc/hexan). Cac phan doan mong mudn duge két hop va duge co dé
thu dugc diu khong mau (60mg). Mot phin diu ndy (20mg) dwgc xt Iy bing
hdn hgp DCM:TFA ¢6 ty 18 1:1 (0,2ml) ¢ nhiét d§ trong phong trong 20 phut.
Hén hop duoc ¢b, cin duge hoa tan trong 50% nudc/AcOH (1,5ml), duoc loc, va

duoc tinh ché b%m_g sic ky long hidu ning cao diéu ché pha dio dé thu dugc hop
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chét néu & d& myc (10mg) & dang mudi TFA. MS m/z [M+H]" theo tinh toan déi
vGi CyoH,oCIFN,Og, 439,10; theo thir nghiém 439,4.

C. Axit (R)-3-[N-(5'-clo-2'-flobiphenyl-4-ylmety})-N'-

isobutoxyoxalylhydrazino]-2-hydroxypropionic

o]
o
o . 0 O/\r
HO _NH
O/LHAN/NHZ N HO/[H/\N
o OH ' OH

O cl O CI
0 :

Este isobutyl cla axit clo-oxo-axetic dugc diéu ché bing cach bd sung

oxalyl clorua (21uL, 252pmol) vao dung dich chira isobutanol (21pL, 226pmol)
trong ete (206pL, 2,0mmol). Hdn hop dugc khudy & nhiét do trong phong trong

15 phtt va sau d6 dugc lam bay hoi.

Sau d9, este isobutyl ciia axit clo-oxo-axetic duge bd sung vao dung dich
chita este 2-oxo-2-phenyletyl cua axit (R)-3-[N-(5'-clo-2'-flobiphenyl-4-
ylmetylhydrazino]-2-hydroxypropionic (23,0mg, 50umol) trong DCM (413uL,
6,4mmol) & nhiét do 0°C. Hon hop phan tmg dwoc khudy & nhiét do 0°C trong
15 phut. Sau d6, dung dich nuéc NaHCO; bao hoa duge bd sung va cac 16p dugc
tach. Lp nuée duge chiét bing DCM. Cac 16p DCM duge két hop, duoc lam
kho trén MgSO, va dugc c6 dé thu dugc chit léng mau vang trong. Kém
(164mg, 2,5mmol) duoc bd sung vao dung dich chira chét léng mau vang nay
trong AcOH (172pL, 3,0mmol) va hdn hop dugc khudy & nhiét d¢ trong phong
trong 10 phit. Hon hgp dugc loc bing cach st dung AcOH va nude, dung méi
dugc lam bay hoi trong chan khong, va cin dugce tinh ché bing HPLC didu ché
dé thu duoc hop chét néu & @& muc (9,0mg). MS m/z [M+H]" theo tinh toan dbi
v6i CyH,4CIFN,Og, 467,13; theo thir nghiém 467,1
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D. Axit (R)-3-[N-(5'-clo-2'-flobiphenyl-4-ylmetyl)-N'-(2.2-

diflopropoxyoxalyl)-hydrazino]-2-hydroxypropionic

0

2,2-diflopropyl oxalyl clorua duge didu ché bing cach bd sung oxalyl
clorua (21pL, 252pmol) vao dung dich chira 2,2-diflopropanol (21,8mg,
226pumol) trong ete (206puL, 2,0mmol). Hon hop duge khudy & nhiét d6 trong
phong trong 15 phut va sau d6 duge lam bay hoi.

Sau d6 2,2-diflopropyl oxalyl clorua dwgc bd sung vao dung dich chta
este  2-oxo-2-phenyletyl ctia  axit  (R)-3-[N-(5'-clo-2'-flobiphenyl-4-
ylmetyl)hydrazino]-2-hydroxypropionic (23,0mg, 50pumol) trong DCM (413pL,
6,4mmol) & nhiét 4 0°C. Hon hgp phan tng duge khudy & nhiét do 0°C trong
15 phit. Sau d6, dung dich nuéc NaHCO; bio hoa dugce bd sung va céc 16p dwoc
tach. Lép nudc duge chiét bang DCM. Céc 16p DCM duge két hop, duoc lam
kho trén MgSO,, va duge c¢d dé thu dugc chét 1ong mau vang trong. Kém
(164mg, 2,5mmol) duge bd sung vao dung dich chira chét léng mau vang nay
trong AcOH (172pL, 3,0mmol) va hén hgp duogc khudy & nhiét do trong phong
trong 10 phut. Hn hop dugc loc bang cach sir dung AcOH va nuée, dung moi
dugc lam bay hoi trong chan khong, va cin dugc tinh ché bing HPLC didu ché
dé thu duoc hop chit néu & d& muc (1,1mg). MS m/z [M+H]" theo tinh to4n dbi
v6i Cy1HyoCIF3N,Og, 489,10; theo thir nghiém 489,0.

E. Este 5-metyl-2-ox0-[1,3]dioxol-4-ylmetyl ctia axit (R)-3-[N-(5'-clo-2'-

flobiphenyl-4-ylmetyl)-N'-oxalyl-hydrazino]-2-hydroxypropioniz
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t-butyl oxalyl clorua (193mg, 1,2mmol) va DIPEA (302mg, 2,3mmol)
dugc bd sung vao dung dich chira este 5-metyl-2-oxo-[1,3]dioxol-4-ylmetyl ctia
axit  (R)-3-[N-(5'-clo-2'-flobiphenyl-4-ylmetyl)hydrazino]-2-hydroxypropionic
(350mg, 780umol) trong DCM khan (15ml) & nhiét d6 0°C. Hon hop phan tmg
dugc khudy & nhiét d6 trong phong trong 5 gid. Sau d6, hdn hop dugc rira bing
dung dich nuéc NaCl bio hoa (2 14n, mdi 14n 30ml) va dwgc chiét bing DCM (3
14n, m3i 1An 50ml). Céc 16p hitu co di két hop duge lam khd trén Na,SO, khan,
va dugc b trong chan khéng d thu duge chit rdn mau tring (300mg). LC-MS:
523 [M-fBu+H]".

Chét rin nay (100mg, 170pumol) dugc hoa tan trong TFA (5ml) va DCM
(15ml). Hdn hop phan tmg dugc khudy qua dém. Hon hop dwoc lam bay hoi
trong chan khong, va cin dugc tinh ché baing HPLC diéu ché dé thu dwoc hop
chit néu & d& muc & dang chit rin mau tring (20mg). LC-MS: 523,1 [M+H]".
'H-NMR: (DMSO-dq): 2,14 (s, 3H), 3,17-3,16 (m, 2 H), 4,11-4,08 (m, 2 H),
4,26 (br, 1 H), 4,98 (br, 2 H), 5,50 (br, 1 H), 7,58-7,36 (m, 7 H), 9,94 (s, : H),
13,8 (br, 1 H).

F. Axit (R)-3-[N-(5'-clo-2'-flobiphenyl-4-ylmetyl)-N'-

etoxyoxalylhydrazino]-2-hydroxypropionic
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Etyl oxalyl clorua (12,4uL, 111pmol) dugc bd sung vao dung dich chia
este  2-oxo-2-phenyletyl cua  axit  (R)-3-[N-(5'-clo-2'-flobiphenyl-4-
ylmetyl)hydrazino]-2-hydroxypropionic (23,0mg, 50pmol) trong DCM (413pL,
6,4mmol) & nhiét do 0°C va hdn hop phan ing duoc khuéy & nhiét 6 0°C trong
15 phut. Sau dé, dung dich nwéc NaHCO; bdo hoa (1ml) va cac 16p duogce tach.
Lép nuée duge chiét bang DCM (2 14n, mbi 1dn 2ml). Céc 16p DCM duge két
hop, duge 1am khé trén MgSO,, va duge co. Kém (164mg, 2,5mmol) duogc bd
sung vao dung dich chira cin nay trong AcOH (172uL, 3,0mmol) va hén hop
phan ting dugc khudy & nhiét d6 trong phong trong 10 phit. Hdn hop dugc loc
va cgn duge tinh ché bang HPLC didu ché dé thu duoc hop chit néu & d& muyc
(10mg). MS m/z [M+H]" theo tinh toan d6i véi CaoH,oCIFN,Og, 439,10; theo thi
nghiém 439,1.

G. Este 2.2-diflopropyl cua axit (R)-3-[N-(5'-clo-2'-flo-iphenyl-4-ylmetyl)-N'-
oxalylhydrazino]-2-hydroxypropionic
Q
YLOH

BOC
0 OY o 0
HO/[H/\N/NH Y\OH Y‘\OJJ\A/\N/NH
F FF OH

OH F —»

. Ol .
F Be

Axit (R)-3-[N'-¢-butoxyoxalyl-N-(5'-clo-2'-flobiphenyl-4-

ylmetyl)hydrazino]2-hydroxy-propionic (15,0mg, 32umol) dwoc két hop voi
HOBt (26,0mg, 193umol) va EDC (34pL, 0,2mmol) trong DCM (0,2mL,
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4mmol). Dung dich dwgc khudy trong 10 phut va 2,2-diflopropanol (24,7mg,
257umol) duge bd sung. Hon hop phan tng dugc khudy & nhiét do trong phong
va duoc kiém tra sy két thuc. Sau 2 gi0, hdn hop duge cd bing cach bay hoi
quay va dung moéi dugc loai bo trong chin khong. Cin thu duge duge hoa tan
trong DCM (124pL, 1,9mmol). TFA (124pL, 1,6mmol) duoc bd sung, va hdn
hop phan tng duge khudy trong 2 gid. Dung méi dugc loai bo trong chén khong
va ciin duge tinh ché bang HPLC diéu ché d& thu dwoc hop chét néu & d& muc
(2,2mg). MS m/z [M+H]" theo tinh toan d6i voi C,1H,0CIF3N,04, 489,10; theo
thtr nghiém 489,1.

H. Este isobutyl cta axit (R)-3-[N-(5'-clo-2'-flobiphenyl-4-ylmety])-N'-
oxalylhydrazino]-2-hydroxypropionic

0
0 BOC

_NH
/\O)J\‘/\N/NHZ HO/lkr\N

O cl ) g O Cl
. O F

di-z-butyldicacbonat (342uL, 1,5mmol) va DIPEA (216pL, 1,3mmol)
dwoc bd sung vao hdn hop chira este etyl cia axit (R)-3-[N-(5'-clo-2'-
flobiphenyl-4-ylmetyl)hydrazino]-2-hydroxypropionic (mudi HCI; 500,0mg,
1,3mmol) trong DCM (6,0mL, 94mmol) & nhiét d§ trong phong. Sau khi khuy
& nhiét do trong phong qua dém, hén hé‘p dugce b va cin duge tinh ché bang séc
ky nhanh (12g silicagel, 0-50% EtOAc/hexan). Céc phan doan mong mubn duge
két hop va duge ¢6 dé thu dwgc ddu mau vang nhat. Cin chita dau nay dugc hoa
tan trong MeOH (6,0mL, 150mmol) va nude (1,0mL, 56mmol), sau d6 duge xir
- Iy bang LiOH monohydrat (104mg, 2,5mmol) ¢ nhiét d§ trong phong trong 30
phut. Hon hop dugc ¢b va cin dwgce pha lodng bing nuéc (2,0ml) va EtOAc
(10,0ml), sau d6 dugc axit héa bing dung dich nude HCI IN cho dén khi pH~2,0
va khudy manh. Lép hiru co duge rira bang dung dich nudc NaCl béo hoa (2 lan,

mdi 14n 2,0ml), dugc 1am kho trén Na,SO,, duge loc, va dugec c¢d dé thu duoc

-185-



20658

hop chét c6 cong thirc 1 & dang chét rén mau tring (528,6mg).

OH

Hop chét c6 cong thic 1 (65,0mg, 148umol) dugc hoa tan trong ruou
isobutyl (684uL, 7,4mmol). Dung dich chta HCI 4,0M trong 1,4-dioxan (1,2mL,
4,9mmol) dugc bd sung va hdn hop phan tng dwoc khudy & nhiét do trong
phong trong 2 giv, sau d6 ¢ nhiét 4o 60°C thém hai gid nita, cho dén khi phan
ting két thiic. Dung méi dugc loai bd trong chan khong dé thu dwgc hop chét c6

cdng thirc 2, ma dugc sir dung khong cén tinh ché thém.

OH OH
2 + -
] cl
F

t-butyl oxalyl clorua duge diéu ché bing cach bd sung oxalyl clorza
(63pL, 741umol) vao dung dich chtra rugu #-butyl (43puL, 444umol) trong ete
(778uL, 7,4mmol). Hon hop dugc khudy & nhiét do trong phong trong 15 phut,
sau d6 duge cd trong chan khong. Hop chét c6 cong thirc 2 (5 8,5mg, 148umol)
duoc hoa tan trong DCM (570puL, 8,9mmol) va t-butyl oxalyl clorua dugc bd
sung. Hon hop phan ting duoc khudy & nhiét do trong phong trong 30 phit va
sau d6 duoc cd trong chan khong. Cin dugc hoa tan trong dung dich DCM:TFA
1:1 va dugc khudy & nhiét d trong phong trong 1 gid. Dung mdi dugce loai bo
trong chén khong va cin duge tinh ché bing HPLC diéu ché dé thu duoc hop
chit néu & d& muc (8,5mg). MS m/z [M+H]" theo tinh todn dbi véi
CpoHyCIFN, 04, 467,13; theo thir nghiém 467,0.
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I. Este etyl cua axit (R)-3-[N'-t-butoxyoxalyl-N-(5'-cio-2'-flobiphenyl-4-
ylmetyl)hydrazino]-2-hydroxypropionic

Dung dich chira #~butyl oxalyl clorua (165mg, 1,0mmol) dugc bd sung
nho giot vao dung dich chira este etyl cia axit (R)-3-[N-(5"-clo-2'-flobiphenyl-4-
ylmetyl)hydrazino]-2-hydroxypropionic (200mg, 0,5mmol) trong DCM (2,0ml)
& nhiét d6 0°C trong mdi trudng khi nito. Hon hgp phan ting dwgc khudy trong 5
phit va sau d6 DIPEA (130mg, 1,0mmol) dwgc bd sung nho giot. Dung moi
duoc loai bod bz?mg cach bay hoi, va cin dugc tinh ché béng séc ky cot (ete dau
mé&/EtOAc=4:1) dé thu dwoc hop chit néu & d& muyc & dang chét 16ng mau vang
(144mg). LC-MS: 495 [M+H]". "THNMR (CDCl;, 400 MHz): & 1,30 (t, J= 7,1
Hz, 3H), 1,56 (s, 9H), 3,37-3,24 (m, 2H), 4,27- 4,16 (m, 4H), 4,38-4,30 (m, 1H),
7,14-7,09 (m, 1H), 7,30-7,28 (m, 1H), 7,48-7,41 (m, 3H), 7,56-7,50 (m, 2H),
8,05 (s, 1H).

J.  Ester etoxycacbonyloxymetyl cua axit (R)-3-[N-(5'-clo-2'-flobiphenyl-4-

ylmetyl)-N'-oxalylhydrazino]-2-hydroxy-propionic
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Hbn hop chtra axit (R)-3-[N'-t-butoxyoxalyl-N-(5'-clo-2'-flobiphenyl-4-
ylmetyDhydrazino]-2-hydroxypropionic (270mg, 580umol), clometyl etyl
cacbonat (160mg, 1,16mmol), Nal (174mg, 1,2mmol) va 2,6-dimetylpyridin
(620mg, 5,8mmol) trong DMF (10ml) dugc khudy & nhiét do trong phong qua
dém. Hén hgp dugc rét vao nude (30ml) va sau d6 hdn hop duge chibt bing
EtOAc (3 1an, m&i 1an 30ml). Céc 16p hiru co da két hop dugc rira bing dung
dich nuéc NaCl bio hoa (2 14n, mi 14n 30ml), dugce lam khd trén Na,SO, khan,
va duge cb trong chan khong. Hop chét c6 cong thirc 1 thd (300mg) dwoc sit
dung ma khéng can tinh ché. LC-MS: 569 [M+H]".

(1)

- TFA (1,0ml) dugc bd sung nho giot vao dung dich chira hop chét c6 cdng
thic 1 (300mg, 530pmol) trong DCM (5ml) & nhiét d§ trong phong. Hon hop
phan tmg dugc khudy trong 2 gid & nhiét do trong phong, va sau d6 dung moéi
duge loai bd. Can duge tinh ché bﬁng séc ky cot (DCM/MeOH, 10:1) dé thu
duoc hop chét néu & d& muc & dang chét 16ng mau vang (10mg). LC-MS: 512,9
[M+H]", '"HNMR (400 MHz, MeOD) & 1,28 (t, J=7,3 Hz, 3H), 3,24-3,28 (m,
2H), 4,18-4,20 (m, 4H), 4,41 (br, 1H), 5,80 (dd, J=11,6, 5,8 Hz, 2H), 7,22 (d,
J=10,1 Hz, 1H), 7,34-7,40 (m, 1H), 7,48-7,51 (m, 5H).

K. Este (R)-3-IN-(5'-clo-2'-flobiphenyl-4-ylmety])-N'-oxalylhydrazino]-2-

hydroxypropionyloxymetyl cua axit butvric
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Hon hop chira axit (R)-3-[N'-¢-butoxyoxalyl-N-(5'-clo-2'-flobiphenyl-4-
ylmetyl)hydrazino]-2-hydroxypropionic (300mg, 430umol), clometyl butyrat
(175mg, 1,3mmol), Nal (192mg, 1,3mmol) va 2,6-dimetylpyridin (680mg,
6,4mmol) trong DMF (10ml) dugc khudy & nhiét d6 trong phong qua dém. Hén
hop duge rét vao nude (30ml) va sau d6 hdn hop duge chiét bing EtOAc (3 14n,
mdi 14n 20ml). Lép hitu co duge tach, duge rira bang dung dich nudc NaCl bio
hoa (30ml), duge 1am khd trén Na,SO4 khan, va duge cb trong chan khong. Hop
chét c6 cong thirc 1 thé (300mg) duge st dung ma khong cén tinh ché. LC-MS:
567[M+H]".

TFA (1,0ml) dugc bd sung nhd giot & nhiét d9 trong phong vao dung dich
chita hop chét c6 cong thirc 1 (300mg, 464pmol) trong DCM (5ml). Hén hop
phan tmg duge khudy trong 2 gidr & nhiét do trong phong, va sau d6 dung moi
dugc loai bé. Cin duge tinh ché biang sic ky cot (DCM/MeOH, 10:1) dé thu
dwoc hop chit néu & d muc ¢ dang diu mau vang (21mg). LC-MS:
511,1[M+H]*. '"HNMR (400 MHz, MeOD) § 0,94 (t, J=7,4 Hz, 3H), 1,62 (dd,
J=14,8, 7,4 Hz, 2H), 2,33 (t, J=7,3 Hz, 2H), 3,28 (d, J=6,1 Hz, 2H), 4,14 (q,
J=13,2 Hz, 2H), 4,38 (dd, J=6,0, 4,2 Hz, 1H), 5,80 (br, 2H), 7,16-7,26 (m, 1H),
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7,33-7,40 (m, 1H), 7,47-7,52 (m, SH).

L. Este axetoxymetyl cia axit (R)-3-[N-(5'-clo-2'-flobiphenyl-4-ylmety])-N'-

- oxalylhydrazino]-2-hvdroxypropionic

0
HO%—\ 0 0
(o] (0)
I g b
o) O/A\O/M\T/A\N/NH

OH

1) O cl
be

Hdn hop chira axit (R)-3-[N'-t-butoxyoxalyl-N-(5'-clo-2'-flobiphenyl-4-
ylmetyl)hydrazino]-2-hydroxypropionic (300mg, 640pmol), bromometyl axetat

(196mg, 1,3mmol), Nal (192mg, 1,3mmol) va 2,6-dimetylpyridin (680mg,
6,4mmol) trong DMF (10ml) dugc khudy & nhiét d6 trong phong qua dém. Hon
hop dugce rét vao nude (30ml) va sau @6, hdn hop duoc chiét bing EtOAc (3 14n,
mdi lan 20ml). Lép hitu co duge tach, duge rira ba"mg dung dich nuéc NaCl bao
hoa (30ml), dwoc lam khé trén Na,SO, khan, va dugc cd trong chan khong. Hop
chit c6 cong thirc 1 thd (300mg) duge st dung ma khong cén tinh ché. LC-MS:
539 [M+H]".

. TFA (1,0ml) dugc bd sung nhé giot & nhiét do trong phong vao dung dich
chta hop chit c6 cong thuc 1 (300mg, 550pmol) trong DCM (5ml). Hén hop
phan tmg dugc khudy trong 2 gid & nhiét do trong phong, va sau d6 dung moi

dirgc loai bo. Can dugc tinh ché bing sic ky cot (DCM/MeOH, 10:1) d@é thu
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dwgc hop chét néu & d& muc & dang diu mau vang (15mg). LC-MS: 482,9
[M+H]". '"HNMR (400 MHz, MeOD) 5 2,07 (s, 3H), 3,25-3,28 (m, 2H), 4,14 (q,
J=13,2 Hz, 2H), 4,38 (t, J/=5,9Hz, 1H), 5,88-5,71 (m, 2H), 7,25-7,17 (m, 1H),
7,41-7,31 (m, 1H), 7,70-7,46 (m, 5H).

Vidu 15

Akit (2R, 4S)-5-biphenyl-4-yl-2-hydroxy-5-metyl-4-(oxalylamino)hexanoic

0
0 0

6 )H/\E/NW jL(\/TjJ\OH
OH A HO Y
O - OH A
C > ®
Este etyl cua axit (2R 4S)-4-amino-5-biphenyl-4-yl-2-hydroxy-5-
metylhexanoic (70mg, 0,2mmol) dugc hoa tan trong DCM (5ml) va dugc khudy
trong 2 phit, sau d6 bd sung etyl oxalyl clorua (23uL, 0,2mmol) va DIPEA
(79mg, 0,6mmol). Hon hop dugc khudy & nhiét d6 trong phong trong 1 gio, sau
d6 duge 1am bay hoi dudi ap suit giém.A Hén hop duoc ¢ trong chan khong. Cin
dwoc hoa tan trong EtOH, va NaOH 10N dugc bd sung véi duong luong du dé
thu duge dung dich bazo. Phéan tng dugc kiém tra trong 1 gid cho dén khi két
thiic khtr bao vé cudi ciing. Dung dich dwgc axit héa bing AcOH véi thé tich
trong dwong va dugc lam bay hoi duéi 4p sudt giam. Sau d6, san phdm dugc
tinh ché bang sic ky pha dao (gradien 10-70% MeCN Gé thu duge hop chéit néu
& d& muc (37mg, do tinh khiét 95%). MS m/z [M+H]" theo tinh ton dbi voi
C,1H23NOg, 386,15; theo thir nghiém 386,4.

Vidu 16

Axit (25,48)-5-biphenyl-4-yl-2-hydroxymetyl-5-metyl-4-(oxalviamino)hexanoic
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Este etyl clia axit (2S,4S)-4-amino-5-biphenyl-4-yl-2-hydroxymetyl-5-
metylhexanoic (mudi HCI; 40mg, 0,1mmol) dugc hoa tan trong DCM va DMF
(1ml), sau d6 bd sung etyl oxalyl clorua (17pL, 0,2mmol) va DIPEA (53,3uL,
0,3mmol). Hon hop dugc khudy & nhiét do trong phong cho dén khi phan Gng
két thic (~5 phut). Phan ting dugc dép tit bing nwde. San phim duoc chiét bing
EtOAc va 16p hitu co thu duge dugc c6. Dung dich nuée iithi hydroxit 1M
(1,0mL, 1,0mmol) va EtOH (2,0ml) dwgc bd sung va hén hop dwoc khudy &
nhiét d¢ trong phong cho dén khi phan Gng két thuc (~2 gid). Phan ung duogc dap
tat bang AcOH va san phdm duoc tinh ché bang HPLC diéu ché. Cé4c phan doan
sach dugc két hop va duge dong khd dé thu dwgc hop chét néu & d& muc (19mg,
do tinh khiét 95%). MS m/z [M+H]" theo tinh toan ddi v6i CyHysNOg, 400,17;
theo thtr nghi€m 400,2.

Hop chét khéc theo sang ché c6 thé dugc didu ché bang cach sir dung céc

nguyén li€u ban dau sau:

Este etyl cua axit (R)-4-amino-5-biphenyl-4-y1-2-hydroxy-2-metyl-pentanoic

0]

(R) (R) N
HO/M\?/N\BOC O/ﬂiliﬂ\?/N\BOC O/ﬂiI;A\?/ BOC
) ﬁ\o o ﬁ\o o
D=0 ="
Q) —

Dung dich chira DCC (33,3g, 0,2mol) trong DCMlkhan (200m]) dugc bd

@)
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sung vao dung dich chita axit (R)-3-biphenyl-4-yl-2-t-butoxycacbonylamino-
propionic (50g, 0,1mol), axit Meldrum (23,3g, 0,2mol) va DMAP (27,8g,
0,2mol) trong DCM khan (500ml) trong 1 gio & nhiét d§ -5°C trong méi truong
khi nito. H6n hop duge khudy & nhiét do -5°C trong 8 gidy, sau d6 dwgc 1am lanh
qua dém, trong subt thoi gian ndy céc tinh thé dixyclohexylure nho két tia. Sau
" khi loc, hén hop dugce rira béng KHSO4 5% (4 14n, mdi 1an 200ml), dung dich
nuée NaCl bdo hoa (200ml) va dugc lam kho bang MgSO,4 qua dém trong diéu
kién lanh. Dung dich thu dwgc duge 1am bay hoi dé thu dugc hop chit c6 cong
thire 1 thd & dang chit rin mau vang nhat (68g). LC-MS: 490 [M+Na], 957
[2M+Nal].

AcOH (96,8g, 1,6mol) dugc bd sung vao dung dich chira hop chit c6
cong thirc 1 thd (68g, 0,1mol) trong DCM khan (1L) & nhiét d9 -5°C trong moi
truong khi nito. Hon hop duge khudy & nhiét d -5°C trong 0,5 ‘gid, sau d6
NaBH, (13,9g, 0,4mol) duoc bd sung timg phin nhé trong 1 gid. Sau khi khudy
& nhiét 6 -5°C thém 1 gi® nita, dung dich nuée NaCl bio hoa (300ml) duge bd
sung. Lép hitu co duge rira bang dung dich nuée NaCl bdo hoa (2 14n, mdi lan
300ml) va nuée (2 14n, mdi 14n 300ml), dwoc lam kho trén MgSO,, duge loc, va
dugc c¢6 d thu dwgc sin phdm thd ma dugc tinh ché thém bing sic ky
(hexan:EtOAc=5:1) @& thu dwoc hop chit c6 cong thirc 2 & dang chét rén mau
vang nhat (46g). LC-MS: 476 [M+Na], 929 [2M+Na].

o
(R) H (R) H

5 , \
2y —————
(2) @

Dimetylmetylenimmoni iodua (46,3g, 0,3mol) duoc bd sung viao dung

dich chtra hop chit c6 cong thic 2 (46g, 0,1mol) trong ruou butyl bic ba
(100ml) & nhiét do trong phong trong méi trudng khi nito. Hon hop dwoc dun
néng dén nhiét d6 65°C va duoc khudy & nhiét do nay trong 16 gid. Sau khi loc,
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dich loc dugc ¢ @& thu duoc san phim thd ma dugc tinh ché thém bing sic ky
(hexan:EtOAc=20:1~10:1) dé thu dwoc hop chét co cong thirc 3 & dang chét rin
mau vang nhat) (18g). LC-MS: 460 [M+Na], 897 [2M+Na].

Sudan Red duge bd sung vao dung dich chita hop chét c6 cong thue 3
(18g, 44mmol) trong axeton (430ml) va nuéc (22ml) & dang chét chi thi. Khi
ozon dugc dua vao hdn hop & nhiét do 0°C cho dén khi mau d6 cia Sudan Red
bién mét. Dimetyl sulfua (45ml) dugc bd sung va hdn hop duge khudy & nhict do
trong phong qua dém. Sau d6, hdn hop dwge cd va cin dugc tinh ché bing séc ky
(hexan:EtOAc=15:1~7:1) dé thu dugc hop chit c6 cong thirc 4 & dang chét rén
mau vang nhat (9,5g). LC-MS: 434 [M+H], 845 [2M+H].

o
(R) i (R) NH,

T,

Dung dich chtra metylmagie bromua trong THF (9,2mL, 28mmol) duoc
b6 sung vao dung dich chira hop chit c6 cong thirc 4 (9,5 g, 23mmol) trong THF
khan (120ml) & nhiét d¢ -70°C trong méi trudng khi nito. Hén hop duoc khudy &
nhiét d -60°C trong 3 gid va sau d6 phan ttng dugc dép tit bing dung dich nué6e
bdo hoa NH4CI (50ml). Lép hitu co duge tach va duge 1am kho trén MgSO,. Sau
d6, hdn hgp duge ¢d va cin dugc tinh ché bang sic ky (hexan:EtOAc=10:1~5:1)
dé thu dugc hop chét c6 cong thicc 5 & dang du (7,9g). LC-MS: 450 [M+H],
877 [2M+H].

Khi HCI dugc bom vao dung dich chita hop chét ¢6 cong thuc 5 (7,9¢,
18,4mmol) trong DCM khan (300ml) & nhiét o 0°C trong 6 gid. Sau d6, hdn
hop duge b va cin duge rira bang khan Et,0 dé thu dwoc hop chit néu & d& muc
& dang mudi HCl rén mau tring (5,8g). LC-MS: 364 [M+H], 727 [2M+H].
'HNMR (300 MHz, DMSO): §8,00-7,97 (d, 4H), 7,67-7,62 (m, 6H), 7,47-7,28
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(m, 8H), 6,32 (s, 1H), 6,09 (s, 1H), 4,13-4,06 (m, 2H), 3,95-3,78 (m, 2H), 3,60
(s, 1H), 3,22-3,08 (m, 3H), 2,95-2,65 (m, 2H), 1,99-1,79 (m, 4H), 1,30-0,87 (m,
9H).

Este etyl cia axit (R)-4-amino-5-biphenyl-4-y1-2.2-dimetyl-pentanoic

B,

Dung dich chira este #-butyl cua axit [(S)-1-biphenyl-4-ylmetyl-2-(2,2-

O
O

dimetyl-4,6-dioxo-[1,3]dioxan-5-yl)-etyl]-carbamic (46g, G,1mol) trong toluen
khan (300ml) dwgc hdi luu trong 3 gid trong mdi treong khi nito. Sau khi 1am
bay hoi dung mdi, cin dugc tinh ché bing sic ky (hexan:EtOAc=10:1) d& thu
dwogc hop chét c6 cbng thirc 1 & dang chit rin mau vang nhat (27g). LC-MS: 374
[M+Na], 725 [2M+Nal].

Dung dich chra LIHMDS trong THF (39mL, 39mmol) dwgc bd sung vao
dung dich chtta hop chit c6 cong thirc 1 (6,2g, 17,6mmol) trong THF khan
(IOOfnl) & nhiét do -78°C trong mdi trudng khi nito. Hén hop dugc khudy &
nhiét d§ -78°C trong 2 gid, va sau d6 metyl iodua (7,5g, 53mmol) duge bd sung.
Sau khi khudy trong 0,5 gi' & nhiét d6 -78°C, hdn hop duoc 1am Am dén nhiét d6
trong phong va dugc khudy & nhiét d6 trong phong trong 3 gid. Sau d6, hdn hop
duoc 1am lanh dén nhiét do -10°C, phéan tng dugc dap tit béng dung dich nuéc
bao hoa NH,CI (100ml) va chiét bing EtOAc (b6n 1in, mdi 1dn 100mL). Cac 16p
hitu co da két hop dwoc rira bang dung dich nuée NaCl bio hoa (300ml), duoc
lam kho trén MgSO,, duoc loc, va duge cb dé thu dugc san phém thd ma duoc
tinh ché thém bang séc ky (hexan:EtOAc=10:1) dé thu dugc hop chét c6 céng
- thirc 2 & dang chét rin mau vang nhat (5,7g). LC-MS: 402 [M+Na], 781
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[2M+Nal].

S

NaOH 1M (60mL, 60mmol) duge bd sung vao dung dich chira hop chét
c6 cong thirc 2 (5,7g, 15mmol) trong axeton (120ml) & nhiét d6 -5°C trong mdi
trudng khi nito. Hon hop dugc 1am 4m dén nhiét do trong phong va dwoc khudy
¢ nhiét do trong phong trong 20 gid. Hon hgp duge ¢b va cin dugc pha lodng
bang nudc (250ml) va duge rira bing EtOAc (150ml). Do pH cua I6p nuée dugce
diéu chinh dén 2 bang HCI 6M & nhiét dd 0°C, va chét rén duge loc va dugc lam
kho trong chan khong dé thu dwgc hop chit c6 cong thirc 3 thd & dang chét rin
mau tréng (5g). LC-MS: 420 [M+Na], 817 [2M+Na].

- SOCI, (13,4mL, 190mmol) duge bd sung vao dung dich chira hop chét
thd c6 cong thie 3 (5g, 12,7mmol) trong EtOH khan (300ml) & chiét @6 -30°C
trong méi trudng khi nito. Hén hgp duoc 1am Am dén nhiét do trong phong va
dugc khudy trong 20 gir & nhiét d6 trong phong. Hon hop duge cd, va cin duogc
rira bang Et,0 khan dé thu dwoc hop chit néu ¢ d& muc ¢ dang mudi HCI rén
mau tring (3,7g). LC-MS: 326 [M+H], 651 [2M+H]. 'HNMR (300 MHz,
DMSO): 67,86 (s, 3H), 7,67-7,64 (m, 4H), 7,49-7,33 (m, 5H), 4,09-3,97 (m, 2H),
3,42 (m, 1H), 2,90-2,80 (m, 2H), 1,88-1,84 (m, 2H), 1,17-1,12 (m, 9H).

Axit 1-((R)-2-amino-3-biphenyl- 4-yl-propyl)-xvclopropancarboxylic

0]

O Yﬁr% y O

ON
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Dung dich 1M chita DCC trong DCM (38,1ml) dugc bd sung vao binh
chira BOC-D-4,4'-biphenylalanin (11,3g, 33,Immol, 1,0 duong lugng), 4-
dimetylaminopyridin (6,5g, 53,0mmol, 1,6 dwong lwgng), 2,2-dimetyl-1,3-
dioxan-4,6-dion (5,3g, 36,4mmol, 1,1 dwong lugng) trong DCM (100ml) & nhiét
dd 0°C trong 30 phat. Hon hgp dugc giit & nhiét do 0°C trong 6 gidy va két taa
thu dugc duogc loc ra. Dich loc duge rira béng dung dich nudc KHSO,4 10% (2
14n, mdi lan 50ml) sau d6 dugc lam kho. Dung dich dugc axit hda bﬁng AcOH
(20ml) ¢ nhi¢t do 0°C va natri borohydrua (3,g, 82,7mmol, 2,5 duong Iwrong)
dugc bd sung trong 30 phut 1am ba phin. Hon hop duoc giit & nhiét d 0°C trong
3 gid, dugc rira bang nuée va duoc 1am khd, sau d6 dugc cd trong chén khong.
Nguyén liéu tho duoc tinh ché bing séc ky (gradien 0-40% EtOAc/hexan). Mudi
eschenmoser (15,9, 86,0mmol) trong rugu #-butyl (70ml) duge bd sung va hén
hop phan tmg duge khudy & nhiét 46 65°C qua dém. Hén hop dwoc c6 va Et,O
(10ml) duoc bd sung. Sau d6, dung dich hitu co dugc rira br?mg_ dung dich nuéc
NaHCO; bao hoa (10ml) va KHSO, 10% (10ml). Dung dich hitu co duge lam
kho trén Na,SO, va duge ¢d. San phim thd duge tinh ché bang sic ky (gradién
0-40% EtOAc/hexan) dé thu duoc hop chét c6 cong thirc 1 (3,3g).

B S

o o

Trimetylsufoxonium - iodua (2,0g, 9,2mmol, 1,0 dwong lugng) trong
dimetyl sulfoxit (50ml) dwoc két hop véi NaH (366mg, 9,2mmol, 1,1 duong
lwgng) va dugc khudy trong 15 phut & nhiét do trong phong. Hop chit c¢6 cong
thac 1 (3,6g, 8,3mmol, 1,0 duwong lIwong) di hoa tan dimetyl sulfoxit (50ml)
dugc bd sung vio hdn hop nay. Hon hop phén tmg dwgc khudy & nhiét do trong
phong qua dém. Dung dich dugc trdn véi dung dich nudge NaCl bdo hoa (50ml)
va chiét bing EtOAc (3 1dn, m&i l4n 10ml), va 16p hiru co dwgc rira bing dung
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dich nuéc NaCl bdo hoa (2 1an, mbi 14n 50ml) va dugc 1am khd trén Na,SO,
khan. Sau khi lam bay hoi dung méi, hdn hgp phéan tng thé dugc tinh ché bing
sdc ky (gradien 0-40% EtOAc/hexan) d& thu dugc hop chét c6 cong thitc 2, este
t-butyl cua axit 1-((R)-3-biphenyl-4-yl-2-t-butoxycacbonylaminopropyl)-
xyclopropancarboxylic. TFA (200uL) va DCM (500uL) duge bd sung va hdn
hop phén ting dwoc khudy trong 30 phit. Dung mdi dugc lam bay hoi trong chan
khéng va dugc tao hdn hop ding phi véi toluen (2 14n) dé thu duge hop chét néu

¢ d€ muc.

Thtr nghiém 1

Céc thir nghiém in vitro d& xac dinh hidu quéa Gc ché & NEP chudt céng va

nguoi, va ACE ngudi

Hoat tinh @c ché neprilysin chudt céng va ngudi (EC 3.4.24.11; NEP) va
enzym chuyén héa angiotensin (ACE) ngudi clia cac hop chét duge xdc dinh

bing cach st dung céc thir nghiém in vitro nhu duge md ta duéi dy.
Khai thac hoat tinh NEP tie thdn chudt cé’ng

NEP chudt cong duge 14y tir than cua chudt cdng Sprague Dawley trudng
thanh. Rira toan bd thén trong dung dich nude mubi duge dém phosphat lanh
(PBS) va xtt ly trong dung dich dém dung giai lam lanh trén d4 (1% Triion X-
114, 150mM NaCl, 50mM tris(hydroxymetyl) aminometan (Tris) pH=7,5;
Bordier (1981) J. Biol. Chem. 256: 1604-1607) v6i ty 16 SmL dung dich dém mdi
gam than. Ddng nhit cac mAu trén d4 nho méy nghién md cim tay polytron. Ly
tam dich dong nhit & téc do 1000xg trong rdto thung quay trong 5 phiit & nhiét
do 3°C. Két vién dwoc tai huyén phu tfong 20mL dung dich d¢m dung giai 1am
lanh trén d4 v2 U trén da trong 30 phut. Sau d6, cac miu (15-20ml) dugc phan
16p trén 25mL dung dich dém lam lanh trén d4 (6% trong lugng/thé tich sucrdza,
50mM pH=7,5 Tris, 150mM NaCl, 0,06%, Triton X-114), dugc dun néng dén
nhiét do 37°C trong 3-5 phut va dugc ly tim & téc d6 1000xg trong réto thing
quay & nhiét do trong phong trong 3 phut. Hai 16p trén dugc hut ra, dé lai két tua

chira ddu nhét chira phan doan mang dugc 1am giau. Glyxerol dugc bd sung dén
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ndng do 50% va cac miu dwoc bao quin & nhiét d6 -20°C. Ndng do protein duogc
dinh lugng bang cach sir dung hé théng phat hién BCA trong d6 albumin huyét

thanh bo (bovine serum albumin-BSA) 1am chuén.
Thik nghiém tkc ché enzym

NEP cua ngudi tai t6 hop va ACE ctia ngudi tai t6 hop dwoc mua trén thi
truong (R&D Systems, Minneapolis, MN, s6 catalog 1182-ZN va 929-ZN, twong
tng). Co chét peptit sinh huynh quang Mca-D-Arg-Arg-Leu-Dap-(Dnp)-OH
(Medeiros et al. (1997) Braz. J. Med. Biol. Res. 30:1157-62; Anaspec, San Jose,
CA) va Abz-Phe-Arg-Lys(Dnp)-Pro-OH (Araujo et al. (2000) Biochemistry
39:8519-8525; Bachem, Torrance, CA) dugc sir dung trong céc thir nghiém NEP
va ACE tuong ung.

Céc thir nghiém dugc tién hanh trong dia mau tréng mo c6 384 156 & nhiét
dcf)‘ 37°C str dung co chét peptit sinh huynh quang & ndng d6 10puM trong dung
dich dém tht nghiém (NEP: 50mM HEPES, pH=7,5, 100mM NaCl, 0,01%
polyetylen glycol sorbitan monolaurat (Tween-20), 10uM ZnSO,4; ACE: 50mM
HEPES, pH=7,5, 100mM NaCl, 0,01% Tween-20, 1pM ZnSO,4). Cac enzym
tuong tmg dugc st dung & ndng d6 ma din dén sw phan giai protein dinh lugng
co chét 1uM sau 20 phit & nhiét d6 37°C.

Céac hop chét thir nghiém dugc thir nghiém trong khoang ndng do tir
10pM dén 20pM. Hop chét thi nghiém dugc bd sung vao céc enzym va duge o
trong 30 phut & nhiét d6 37°C trude khi bt diu phan ng bing cach bd sung co
chit. Phan tng dugc két thiic sau 20 phit ¢ & nhiét do 37°C bang cach bb sung

axit axetic bing dén ndng d6 cudi bing 3,6% (trong lugng/trong lugng).

Céc dia dugc doc trén huynh quang ké v6i bude song kich thich va phét
xa duge @ & 320nM va 405nM, twong tmg. Hing sb tc ché duoc dat duge bing
cach hdi quy khéong tuyén tinh s lidu su dung phuong trinh (GraphPad
Software, Inc., San Diego, CA):

v=vy/[1+{/K"]
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trong d6 v 1a tbc d6 phan g, v, 1a tbc do phan tng khong bi &rc ché, I 13 ndng
do chét e ché va K’ 12 hing s6 e ché bidu kién.

Hop chit theo sang ché dugc thir nghiém trong thir nghiém nay va duoc
nhan thdy 13 ¢6 cac tri sb pKi & NEP cla ngudi nhu sau. N6i chung, cac hop chét
tién dugc chit khong tc ché enzym ndy trong thir ngiém in vitro ndy, hoic tién

dugc chét khong dugce thir nghiém (n.d.) vi hoat tinh s& khong duge ky vong.

Vidu | pK; Vidu | pK;

1 7,0-7,9 5-13 [>9

2A >9 5-14 | >9

2B n.d. 5-15 |>9

2C n.d. 5-16 |n.d.

2D n.d. 5-17 |>9

2E n.d. 6A >9

2F >9 6B | n.c.

2G 8,0-8,9 7A n.d.

2H >9 7B >9

21 8,0-8,9 8-1 n.d.

2] 7,0-7,9 82 |>9

2K n.d. 83 [>9

2L n.d. 8-4 8,0-8,9

2M | n.d. 8-5 8,0-8,9
- 2N >9 8-6 |7,-7,9

20 n.d. 9A 8,0-8,9

2P n.d. 9B n.d.

2Q n.d. 10 8,0-8,9
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Vidu | pK; Vidu | pX;
2R n.d. 11-1 |8,0-8,9
2S n.d. | 11-2 |>9

2T >9 11-3 | 7,0-7,9
2U >9 11-4 |8,0-8,9
2V >9 12 7,0-7,9
2W

3A >9 13 8,0-8,9
3B n.d. 14A° | >9

3C n.d. 14B | n.d.
3D >9 14C | 8,0-8,9
4 8,0-8,.9 14D | n.d.
5-1 >9 ' 14E |n.d.
52 |n.d. 14F | 8,0-8,9
5-3 n.d. 14G | n.d.
5-4 n.d. 14H |n.d.
55 |>9 141 | n.d.
5-6 n.d. 14] | n.d.
5-7 | n.d. 14K | n.d.
5-8 n.d. 14L | n.d.
59 | >9 15 - |7,0-72
5-10 | n.d. 16 8,0-8,9
5-11 | n.d.

5-12 | n.d.
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n.d. = khong xéac dinh dugc
Thir nghiém 2
Thir nghiém duoc lyc hoc (PD) hoat tinh ACE va NEP & chu6t cdng d3 giy mé

Chudt cdng duc, Sprague Dawley, huyét 4p binh thuong dugc gy mé
béng inactin 120mg/kg (trong mang bung). Mot khi da dugc gdy mé, 6ng thong
tinh mach canh, dong mach canh (dit éng PE 50) va bang quang (dit 6ng loe PE
50) dugc dat va tién hanh phiu thust mé khi quan (kim Teflon, ¢& 14 gauge) dé
tao diéu kién thuan lgi cho viéc hd hip tw phat. Sau d6, chudt duge dé yén én
dinh trong 60 phut va duy tri truyén lién tyc dung dich nuéc mubi SmL/kg/gid
(0,9%), dé giit cho ching duge hydrat hoa va ddm bao tao ra nudc tidu. Than
‘nhiét dugc duy tri trong subt thir nghiém béng céch str dung miéng dan gift 4m.
Cudi giai doan én dinh 60 phut, chudt dwgc ding hai liéu Angl qua dudng trong
tinh mach (1,0pg/kg, d6i véi hoat tinh trc ché ACE) cé4ch nhau 15 phut. O lidu
Angl thtr hai sau 15 phit, chudt dwgc didu tri bang chit din hodc hop cht thi
nghiém. Nam phit sau d6, chudt duge didu tri tiép bing tiém nhanh qua duong
trong tinh mach peptit kich thich bai tiét natri trong nudc tidu & khoang tai ngoai
(ANP; 30ug/kg). Lay nuéc tiéu (vao éng eppendorf dugc xé4c dinh trong luong
truéc) duoc tién hanh ngay sau khi diéu trj bing ANP va tiép tuc trong 60 phut.
O thoi diém 30 va 60 phit 14y nuée tidu, chudt &uqc thir lai v6i Angl. Tién hanh
do huyét ap bing céch sir dung h¢ Notocord (Kalamazoo, MI). C4c miu nuGe
tiéu duoc dong lanh & nhiét d -20°C cho dén khi dugc st dung cho thir nghiém
cGMP. Nong d cGMP trong nuéc tidu duge do béng_ thr nghiém Enzym
Immuno nho kit trén thi truong (Assay Designs, Ann Arbor, Michigan, Cat. No.
901-013). Thé tich nude tidu duge x4c dinh trong lyc. Lugng ddu ra cGMP trong
nuée téu duge tinh toan & dang san phdm diu ra trong nuéc tidu va ndng ag
cGMP trong nuéc tiéu. Su trc ché ACE duoc danh gia bang cach xac dinh % tc
ché dép tng ting ap ddi voi Angl. Uc ché NEP duogc danh gi4 bing céch xac
dinh kha ning tiém 4n su ting lugng diu ra cGMP trong nudc tiéu'do ANP gy

ra.

Thir nghiém 3
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Péanh gi4 in vivo céc tac dung chdng ting 4p & mAu SHR tinh tdo bi bénh cao

huyét ap

Chudt bi ting huyét 4p tw phat (Spontaneously hypertensive rat-SHR, 14-
20 tuan tubi) dugc dé thich nghi v6i méi truong tdi thidu trong 48 gid sau khi
dén vi tri thir nghiém dwoc tiép xic tr do véi thirc &n va nude. D& ghi lai huyét
ap, céc con chudt nay dwgc lip may phat séng ding cho lodi gim nhdm nho
bf?mg cach phu thujt (thiét bi do dac tir xa; DSI Models TA11PA-C40 hodc
C50-PXT, Data Science Inc., USA). Pau cta dng théng dwoc ndi véi may phat
duogc cai vao dong mach chu thép trén chd ré xwong chau va ¢b dinh tai c_h5 vOi
dinh két mo. Méy phéat dwoc giit trong mang bung va duge ¢b dinh vdi thanh
bung trong khi d6 khau vét rach trén bung bing chi khau khéng tiéu. Da bén
ngoai dugc khau bing chi khau va kim méc. Chudt dwge dé binh phuc nhé chim
soc thich hop sau phiu thuit. Vao ngdy thir nghiém, chudt trong chudng duoc
dit trén dAu cac thiét bi nhan do tir xa dé thich nghi véi méi trudng thir nghiém
va ghi lai duong gdc. Sau khi tién hanh do duong gde it nhét 1a 2 gid, chudt
duoc cho ding chit ddn hoic hop chét thir nghiém va tiép d6 dugc do huyét ap
sau khi diing liéu 24 gio. S lidu dwoc ghi lai lién tuc trong sudt thoi gian nghién
ctru bang céch sir dung phan mém Notocord (Kalamazoo, MI) va dugc luu trix
dudi dang cac tin hidu sd dién tir. Cac thong s6 do dugc 14 huyét 4p (huyét ap

tdm thu, tAm treong va huyét 4p dong mach trung binh) va chip tim.

Thtr nghiém 4

Péanh gi4 in vivo tac dung chdng ting huyét 4p & miu chudt nhay cam vGi mudi

DOCA tinh tdo bi bénh cao huyét 4n

" Chuét céng CD (duc, truéng thanh, 200-300 gam, Charles River
Laboratory, USA) dugc dé thich nghi v6i méi trudng trong tbi thidu 48 gidy khi
dén vi tri ther nghiém trudce khi ching dugc nudi béng ché do an c6 ham luong
mubi cao. M6t tuin sau khi bét ddu ché d6 3n c6 ham lwong mubi cao (8% trong
thirc &n hoic 1% NaCl trong nudc udng), vién deoxycorticosteron axetat

(DOCA) (100mg, thoi gian gidi phéng 90 ngay, Innovative Research of
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America, Sarasota, FL) duoc cdy dudi da va tha thuét cit b than mot bén duoc
tién hanh. O thoi didm nay, chudt cling dwgc cdy may phét séng danh cho loai
gim nhdm nhé nhd phiu thuat dé do huyét 4p (xem thir nghiém 3 dé biét thém
chi tiét). Chudt dugc dé phyc hdi va chim séc sau phiu thuat thich hop. Thiét ké
nghién ciru, ghi sé lidu, va cac thong sd do duoc 13 twong tw nhi duge mo ta

trong thir nghiém 3.

Thi nghiém 5

Dénh gi4 in vivo tic dung chdng ting huyét 4p & mAu chudt Dahl/SS tinh tio bi

bénh cao huyét ap

- Chudt cbng duc, nhay cam v6i mubi Dahl (Dahl/SS, 6-7 tudn tudi do
Charles River Laboratory, My cung cép) dwoc dé thich nghi v6i moi truong
trong it nhit 48 gio khi dén vi tri thir nghiém trudc khi ching dugc nubi theo
ché d6 4n c6 ham lwong mudi cao 8% NaCl (TD.92012, Harlan, M¥) sau do6
dwgc cdy méay phét séng danh cho loai gim nhdm nhoé nho phiu thuat dé do
huyét ép (xem thit nghiém 3 dé biét thém chi tiét). Chudt duoc dé phuc hdi va
chim sé6c sau phiu thuat thich hop. O gin 4 dén 5 tuln tir khi bit diu ché @ an
¢6 ham lugng mudi cao, chudt duoc cho 14 bi tang huyét ap. Mot khi mirc huyét
&p cao dugc khing dinh, chudt duoc sir dung cho nghién ctu nay trong khi do
van tiép tuc nudi bang ché d6 n c6 ham lwong mubdi cao dé duy tri mirc huyét
&p cao. Thiét k& nghién ctru, ghi s liéu, va thong s do duge 1a twong tu nhw

dugc mo ta trong thir nghiém 3.

Vidusoséinh 1

H H
HOOC No HOOC N

CH, CH,

(/ ()
J J

Axit (ZR,4S)-5-biphenyl-4-yl-2-metyl-4-(oxalyl-amino)-pentanoic (hop chét so
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sanh A; R = -C(0O)-COOH)

Este etyl cua axit (2R,4S)-4-amino-5-biphenyl-4-yl-2-metyl-pentanoic
(mudi HCI; 527mg, 0,2mmol) va etyl oxalyl clorua (18,4pL, 1,1 duong luong)
dwoc két hop voi DIPEA (52,2pL, 0,3mmol) trong DMF (0,3ml)/DCM (9,3ml).
Hon hop duge khudy & nhiét d6 trong phong cho dén khi phan tmg két thuc.
Dung mdi dugc loai bé va cdn duge hoa tan trong EtOH (750uL) va dung dich
nuée NaOH 1M (750uL), va duge khudy & nhiét d6 trong phong qua dém. Dung
mdi dugc loai bé va cin duoc tinh ché br:ing HPLC diéu ché dé thu dugce hop
cht so sanh A (11,2mg, db tinh khiét 100%). MS m/z [M+H]" theo tinh toan dbi
v6i CyH,1NOs, 356,14; theo thir nghiém 356,2.

Axit (2R, 4S)-5-biphenyl-4-yl-4-(3-carboxy-propionylamino)-2-metyl-pentanoic
(hop chét so sanh B; R = -C(0)-(CH,),-COOH)

Este etyl clia axit (2R, 45)-5-biphenyl-4-yl-4-(3-carboxy-
propicnylamino)-2-metyl-pentanoic (mudi Na; 400mg, 923 pmol) dugce trén véi
EtOH (7mL, 0,1mol) sau d6 v6i THF (6mL, 0,1mol). Tiép d6, dung dich nuéc
NaOH IM (2,8mL, 2,8mmol) dugc bd sung va hdn hop phan tmg dwgc khudy &

nhiét do trong phong trong 4 gi® va sau d6 duge cb. San phim dugc tinh ché

bang HPLC didu ché (10-60% MeCN:nuéc/0,5% TFA) dé thu duoc hop chét so

sanh B (150mg, 97% do tinh khiét). MS m/z [M+H]" theo tinh toan dbi vé&i
CyoH,sNOs, 384,17; theo thir nghiém 384,6.

Hop chét so sanh A va B duge thi nghiém nhu dugc mo ta trong thi

nghiém 1 va dugc nhan thy 13 ¢6 céc tri s6 pK; & NEP ciia ngudi 1a nhu sau:

Hop chit R PK;
Hop chét so sanh A -C(0)-COOH 8,2
Hop chét so sanh B -C(0)-(CH,),-COOH |82 -

S6 lidu nay cho thiy ring cAc hop chit so sanh A va B ¢6 tri sé vK; rc ché NEP

béng nhau.

-205-




20658

Vi du so sanh 2

ZT

HOOC

-2-hydroxypentanoic

chét so sénh C; R = -C(0)-CH,-COOH)

Este etyl ctia axit (R)-4-amino-5-biphenyl-4-yl-2-hydroxypentanoic
(mudi HCI; 60,3mg, 0,2mmol) va metyl malonyl clorua (21pL, 0,2mmol) duoc
két hop v6i DIPEA (84uL, 0,5mmol) trong DMF (5ml). Hon hop dirge khudy &
nhiét d¢ trong phong cho dén khi phan tmg két thuc (1 gid). Dung mbi dugc loai
bé va cin duge hoa tan trong MeOH (3ml) va NaOH 10N (250uL), va duoc
khuiy & nhiét dé 60°C cho dén khi phan tng két thac (1 gid). Axit axetic biang
~ (250pL) dugc bd sung va san phdm duge 1am bay hoi dudi dp sudt giam va
dugc tinh ché bang HPLC didu ché dé thu duoc hop chit so sanh C (6,3mg, do
tinh khiét 98%). MS m/z [M+H]" theo tinh todn dbi v6i CyH,NOg, 372,14;
theo thir nghiém 372,2.

-2-hydroxypentanoic

(Hop chét so sanh D; R = -C(0)-(CH,),-COOH)

Este etyl cua axit (R)-4-amino-5-biphenyl-4-yi-Z-hydroxypentanoic
(mudi HCI; 60,3mg, 0,2mmol) va 3-(carbometoxy)propionyl clorua (24uL,
0,2mmol) duge két hop véi DIPEA (84puL, 0,5mmol) trong DMF (5ml). Han

o hop duwoc khudy & nhiét do trong phong cho dén.khi phan tmg %4t thic (1 gid).

. Dung mo6i dugc loai bo va cgn duge hoa tan trong MeOH “3ml) va NaOH 10N

(250pL), va duge khudy & nhiét d6 60°C cho dén khi phan tmg két thic {1 gid).
Axit axetic bang (250uL) dugc bd sung va san phdm duge lam bay hoi duéi dp

~ sudit gidm va duoc tinh ché bing HPLC diéu ché d& thu dugs hop chét so sanh D
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(8,0mg, d0 tinh khit 100%). MS m/z [M-+H]" theo tinh toan d6i v6i C,Hy3NO,
386,15; theo thir nghiém 386,2.

Axit (R)-5-biphenyl-4-yl-4-(4-carboxybutyrylamino)-2-hydroxypentanoic (hop
chét so sanh E; R = -C(0)-(CH,);-COOH)

Este etyl cua axit (R)-4-amino-5-biphenyl-4-yl-2-hydroxypentanoic
(muéi HCI; 60,3mg, 0,2mmol) va metyl 5-clo-5-oxovalerat (31,7mg, 0,2mmol)
duoc két hop véi DIPEA (84uL, 0,5mmol) trong DMF (5ml). Hon hop duoc
khudy & nhiét do trong phong cho dén khi phan @mg két thic (1 gi0). Dung méi
duoc loai bo va cin duge hoa tan trong MeOH (3ml) va NaOH 10N (250puL), va
dugc khudy & nhigt do 60°C cho dén khi phan tng két thuc (1 gid). Axit axetic
bang (250uL) dwgce bd sung va san phim duge 1am bay hoi duéi 4p suit giam va
duoc tinh ché bang HPLC diéu ché dé thu dugc hop chét so sanh E (8,7mg, do
tinh khiét 100%). MS m/z [M+H]" theo tinh todn d&i v6i CyH,sNO,, 400,17;
theo thit nghiém 400,2.

- Hop chét néu trong vi du 1 va hop chét so sanh C, D, va E duge thir

nghiém nhu dwgc md ta trong thir nghiém 1 va dugc nhén thiy 13 ¢6 tri sb pK; &

NEP cua nguoi 1a nhu sau:

Hop chét R PKi
Vidul -C(0)-COOH 7,9
Hop chét so sanh C -C(0)-CH,-COOH 6,7
Hop chit so sanh D -C(0)-(CH,),-COOH | 7.4
Hop chét so sanh E -C(0)-(CH,);-COOH | 7,3

S6 lidu nay cho thiy ring hop chit néu trong vi du 1 c6 hi€u qua cao hon & NEP

so v6i cac hop chat so sanh C, D, va E.

Vi du so sdnh 3
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HOOC H

Axit (25,4S)-5-biphenyl-4-y1-4-(2-carboxy-axetylamino)-2-
hydroxymetylpentanoic (hop chét so sanh F; R = -C(0)-CH,-COOH)

Axit (28,4S)-4-amino-5-biphenyl-4-yl-2-hydroxymetyl-pentanoic (mubi
HCI; (Smg, 10pmol) dugc hoa tan trohg dung dich nuéc NaOH 1M (119puL,
119umol) va duge bd sung tir tir vao dung dich chita metyl malonyl clorua
(1,9uL, 18umol) va MeCN (0,5mL, 10mmol). Dung dich thu dugc dwgc khudy
& nhiét d¢ trong phong cho dén khi phan tng két thuc (qua dém) va san phim
dugc tinh ché biang HPLC didu ché dé thu dugc hop chét so sanh F (1,0mg, d¢
tinh khiét 95%). MS m/z [M+H]" theo tinh todn d6i v6i CpHpsNOg, 386,15;
theo thir nghiém 386,1.

Axit (28,45)-5-biphenyl-4-yl-4-(3-carboxy-propionylamino)-2-
hydroxymetylpentanoic (hop chét so sanh G; R = -C(0)-(CH,),-COOH)

Axit (2S,45)-4-amino-5-biphenyl-4-yl-2-hydroxymetyl-pentanoic (mubi
HCI; (5mg, 10umol) dugc hoa tan trong dung dich nudc MaOH 1M (119uL,
119umol) va dugc bd sung tir tir vao dung dich chtra 3-(carbometoxy)propionyl
clorua (2,2uL, 18pmol) va MeCN (0,5mL, 10mmol). Dung dich thu dugc dugc
khudy & nhiét d6 trong phong cho dén khi phén tmg két thuc (qua dém) va san
phdm dugc tinh ché bing HPLC didu ché dé thu duge hop chét so sanh G
(3,4mg, d6 tinh khiét 95%). MS m/z [M+H]" theo tinh toan déi véi CpH,sNOg,
400,17; theo thir nghiém 400,3.

Axit (28, 45)-5-biphenyl-4-yl-4-(4-carboxy-butyrylamino)-2-
hydroxymetylpentanoic (hop chét so sanh H; R = -C(O)-~( CH,);-COOH)

Axit (28,45)-4-amino-5-biphenyl-4-yl-2-hydroxymetyl-pentanoic (mudi
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HCI; (5mg, 10umol) dwgc hoa tan trong dung dich nudec NaOH IM (119uL,
119pmol) va duge bd sung tir tir vao dung dich chira metyl 5-clo-5-oxovalerat
(2,5uL, 18umol) va MeCN (0,5mL, 10mmol). Dung dich thu dugc dwgc khudy
& nhiét do trong phong cho dén khi phan tng két thiic (qua dém) va san phim
dugc tinh ché bang HPLC didu ché dé thu dugc hop chét so sanh H (3,0mg, do
tinh khiét 95%). MS m/z [M+H]" theo tinh todn d8i v&i Cp3H,NOg, 414,18;
theo thir nghiém 414,7.

Hop chét néu trong vi du 5A va hop chit so sanh F, G, va H duoc thi
nghiém nhu dugc mo ta trong thir nghiém 1 va dugce nhan théy 13 c6 tri s6 pK; &

NEP cua nguoi nhu sau:

Hop chit R pKi
Vidu 5A -C(0)-COOH 9,2
Hop chét so sanh F -C(0)-CH,-COOH 8,2
Hop chét so sanh G -C(0)-(CH,),-COOH |9

Hop chit so sanh H -C(0)-(CH,);-COOH | 8,6

S6 ligu nay cho thdy ring hop chét néu trong vi dy 5A c6 hidu qua déi véi NEP

cao hon so véi hop chét so sanh F, G, va H.

Vi du so sanh 4

H
HOOC N

av

Axit (2R, 4R)-4-(2-carboxy-axetylamino)-5-(3'-clo-biphenyl-4-y1)-2-hydroxy-
pentanoic (hop chit so sanh I; R = -C(0)-CH,-COOH)

Metyl malonyl clorua (18,5uL, 172umol) duge bd sung vao dung dich
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chita este etyl cia axit (2R 4R)-4-amino-5-(3'-clobiphenyl-4-yl)-2-
hydroxypentanoic (50,0mg, 144pmol) va DIPEA (75,1pL, 431umol) trong
DCM (1,5mL, 23,4mmol) va hdn hop phéan tng duoc khuéy & nhi¢t do trong
phong trong 30 phit. Sau d6, hdn hop duqc cd dé thu dwoc chit long mau vang.
Dung dich nuéc LiOH 1M (719uL, 719umol) dugc bd sung nhod giot vao diu
ndy, va hdn hop duge khudy & nhiét d6 60°C trong 1 gid. Hdn hop duoc co
trong chén khong va cdn thu dugce dugce hoa tan trong AcOH (1,0ml) duoc tinh
ché bang HPLC diéu ché dé thu dugc hop chit so sanh I (2,0mg, dd tinh khiét
100%). MS m/z [M+H]" theo tinh toan ddi v&i C,0H,0CINOg, 406,10; theo tha
nghiém 406,1.

Axit (2R,4R)-4-(3-carboxy-propionylamino)-5-(3'-clo-biphenyl-4-y1)-2-
hydroxy-pentanoic (hop chit so sanh J;: R = -C(O)-( CH,),-COOH)

3-(carbometoxy)propionyl clorua (21,2puL, 172pmol) dwgc bd sung vao

dung dich chita este etyl cia axit (2R ,4R)-4-amino-5-(3'-clobiphenyl-4-yl)-2-
hydroxypentanoic (50,0mg, 144pmol) va DIPEA (75,1pL, 431umol) trong
DCM (1,5mL, 23,4mmol) va hén hop phan ting dwgc khudy ¢ nhiét do trong
phong trong 30 phit. Sau d6, hdn hop dugc c¢6 dé thu duge chét long méau vang.
Dung dich nuée LiOH IM (719uL, 719umol) dugc bd sung nhéd giot vao dau
ndy, va hdn hop dugc khudy & nhiét d6 60°C trong 1 gid. Hon hop duoc cd
trong chan khong va cén thu dugce duge hoa tan trong AcOH (1,0ml) duoc tinh
ché bing HPLC diéu ché d& thu dwgc hop chét so sanh J (31,1mg, d6 tinh khiét
100%). MS m/z [M+H]" theo tinh toan d8i v&i CyHyCINOg, 420,11; theo thir
nghiém 420,2.

Axit  (ZR,4R)-4-(4-carboxy-butyrylamino)-5-(3'-clo-biphenyl-4-y1)-2-hydroxy-
pentanoic (hop chét so sénh K; R = -C(0)-(CH,);-=COOH)

Metyl 5-clo-5-oxovalerat (23,8uL, 172umol) duge kb sung vao dung dich
chta este etyl cla axit (2R 4R)-4-amino-5-(3'-clobipkenyl-4-yl)-2-
hydroxypentanoic (50,0mg, 144pmol) va DIPEA (72,1ul, 431pmol) trong
DCM (1,5mL, 23,4mmol) va hdn hop phan Gng duoc khuéy & uhiét do trong
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phong trong 30 phit. Sau d6, hdn hop duge c6 d8 thu duge chét léng mau vang.
Dung dich nwéc LiOH 1M (719uL, 719umol) duge bd sung nhé giot vao dau,
va hdn hop dugc khudy & nhiét do 60°C trong 1 gid. Hn hop dugc cd trong
chan khong va cén thu duge duge hoa tan trong AcOH (1,0ml) dugc tinh ché
bang HPLC diéu ché dé thu duoc hop chét so sanh K (29,2mg, do tinh khibt
100%). MS m/z [M+H]" theo tinh toan d8i v&i CpHpsCINOg, 434,13; theo thir
nghiém 434,2.

Hop chét néu trong vi du 2A va hop chét so sanh I, J, va K dugc tht
nghiém nhu dugc mo ta trong thir nghiém 1 va duge nhan théy 14 ¢6 tri s pK; o

NEP cuta nguoi nhu sau:

Hop chit R pK;
Vidy2A -C(0)-COOH 6,7
Hop chét so sanh I -C(0)-CH,-COOH 8,4
Hop chét so sénh J -C(0)-(CH,),-COOH  |%2,5
Hop chét so sanh K -C(0)-(CH,);-COOH | 9,3

S6 liéu nay cho thdy ring hop chit néu trong vi du 2A c6 hiéu qua d6i véi NEP

cao hon so véi cac hgp chat so sanh I, J, va K.
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YEU CAU BAO HO

1. Hop chét ¢6 cong thirc I:

0 (0]
R! 5 R*
o < 7 0~
R 'R o

R,

@
trong do:

R! duge chon tr H, -Cigalkyl, -C;jalkylen-Cg jparyl, -C;salkylen-
Cioheteroaryl, -Cjsxycloalkyl, -[(CH,),0];3CHs, -Cjsalkylen-OC(O)R,
-Cl_éalkylen-NR“Rlz, -C1_6alkylcn-C(O)R13, . -Cosalkylenmorpholinyl,
-Cy.salkylen-SO,-Cy_galkyl,

N I
e Q] O
o ., : ,va O

R duogc chon tir -Cyalkyl, -O-Cyalkyl, -Csxycloalkyl, -0-Csxycloalkyl,
phenyl, -O-phenyl, -NR''R"?, -CH(R")-NH,, -CH(R'*)-NHC(0)O-C; salkyl, va
-CH(NH,)CH,COOCHj3; va R" va R" doc 1ap dugc chon tir H, -Cygalkyl, va
benzyl; hodc R'! va R'? ciing véi nhau tao thanh -(CH,)s.¢-, -C(O)-(CH,)s-, hoiic
-(CH,),0(CHy);-; R duge chon tir -O-Cy_galkyl, -O-benzyl, v& -NR'R'% va R4
1a -Cyalkyl hogic -Cogalkylen-Cq joaryl; R 13 H, -CH;, -CH(CHa),, phenyl,
hodc benzyl; - |

R? 14 -OR*! hogc -CH,0R?, va R® 1a H hoc -Cl;; trong d6 R?' 13 H,
-C(0)-Cy.galkyl, -C(0)-CH(R*)-NH,, -C(0)-CH(R*?)-NHC(0)0-C;_galkyl, hoic
-P(O)(OR®),;; R? 1a H, -CH;, -CH(CH;),, phenyl, hodc benzyl; R® 13 H,
-Cy.alkyl, hodc phenyl; hoic
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R? cing véi R! tao thanh —OCRR'- hogc -CH,O-CRPR'S-, va R? duoc
chon tir H va -CHj, trong d6 R" va R'® doc 1ap duoc chon tir H, -Cy¢alkyl, va
-O-C;_sxycloalkyl, hodac RP vaR!e cung v6i nhau tao thanh =O; hodc

R? cung véi R? tao thanh -CH,-O-CH,- hoic -CH,-CH,-; hodc

R?vaR® déu 13 -CHg;

Z duogc chon tir -CH- va -N-;

R* dwgc chon tr H, | -Cigalkyl, -Cjsalkylen-O-C_galkyl,
-Cisalkylen-Cq_jparyl, -Cisalkylen-O-Cq jparyl, -Cisalkylen-C,_gheteroaryl,

-Cyoxycloalkyl,  -[(CH,),0];5CHs,  -Ciealkylen:OC(O)RY,  -C,salkylen-
NRYR®, -Cl_éalkylen-C(O)R“, -CO_GaIkylenmorpholinyl, -Cy.¢alkylen-SO,-

Ci¢alkyl,
o__o '
Y
O bl 2

R* dugc chon tir -Crealkyl, -O-Cygalkyl, -C;sxycloalkyl, -O-C;.xycloalkyl,
phenyl, -O-phenyl, -NR*'R*, -CH(R*)-NH,, -CH(R*)-NHC(0)O-Calkyl, va
-CH(NH,)CH,COOCH;; va R*! va R* doc lap duoc chon tir H, -C;galkyl, va
benzyl; hoic R*! va R* ciing véi nhau tao thanh -(CH,)s.-, -C(O)-(CH,);-, hodc
-(CH,),0(CH,),-; R* dugc chon tir -O-Cy.galkyl, -O-benzyl, va -NR*'R*; va R*
1a -Cj.6alkyl hoic -Cyealkylen-Ce.joaryl; R¥ 13 H, -CH;, -CH(CHa),, phenyl,

o) X
\ o)

, va 5

hodc benzyl;
a 13 0 hodc 1; R’ dugc chon tir halo, -CH;, —CF;, va -CN;

b 13 0 hodic mot s§ nguyén nim trong khoang tir 1 dén 3; mdi R® doc lap

duoc chon tir halo, -OH, -CHj;, —OCHj, -CN, va -CFj3;

trong d6 mdi nhém alkyl trong R' va R* tiy ¥ dwgc thé bing 1 dén 8

nguyén tir flo; va

trong d6 nhom lién két metylen trén biphenyl tiy v dugc thé bing mt
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hodc hai nhém -Calkyl hodc xyclopropyl;
hodc mudi dugc dung ctia no.
2. Hop chét tﬁeo diém 1, trong d6 R' 1a H.
3. Hop chit theo diém 1, trong @6 R! dugc chon tir -Cygalkyl,
-C1salkylen-Cg.jparyl, -Calkylen-C; gheteroaryl, -C;_sxycloalkyl, -[(CH,),0];.

sCH;, -Cpealkylen-OC(O)R", -Cjgalkylen-NR'"R'2 -C,galkylen-C(O)R",
-Co.¢alkylenmorpholinyl, -C;.salkylen-SO,-C; salkyl,

MRM X Q
o_ o0
b
° : , V3 ;
hozc R! cling vé6i R? tao thanh —OCRR'°- hogc -CH,0-CRR'S..

4. Hop chét theo diém 1, trong d6 R' dwgc chon tir H, -Cr.salkyl, -C;alkylen-
OC(O)R', va

trong d6 R' 13 -Cy_salkyl, -O-C;galkyl, hogc -CH[R'*]-NHC(0)O-C; ¢alkyl; R™*
14 -Cyalkyl; R" 1a -CH(CHj3),; va m8i nhém alkyl trong R! tily ¥ duoc thé bing
1 dén 8 nguyén tir flo.

5. Hop chit theo diém 4, trong d6 R' dugc chon tir H, -CH,CHs, -CH(CH,),,
-CH,CH(CH3),, -(CH,);CH3, -(CH,)sCH;,-CH,CF3, -(CH,),CF;, -CH,CF,CH,
-CH,CF,CF3;, -CH,0C(0)CH;, -CH,0C(O)CH,CHs, -CH,OC(G)(CH,),CHs,
-CH,OC(0)OCH,CHj, -CH,0C(0)-CH[CH(CH3),]-NHC(0)O-CH;, va
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trong d6 R'* 1a -CH;.

6. Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 5, trong d6 R* 1a -OR?,
R’ 1a H, va R* 1a H; hoic

R’ 12 -OR?, R® 13 -CH;, va R*' 1a H; hoic

R’ 12 -CH,OR*, R® 1a H, va R* 13 H; hoiic

R? 13 -CH,OR*, R3 1a-CH,, vaR* 1a H.

7. Hop chét theo diém bt ky trong s cac diém tir 1 dén 6, trong d6 R* 1a H.

8. Hop chit theo diém bt ky trong s6 cac didm tir 1 dén 6, trong d6 R* dwoc
chon tir -Cygalkyl, -Calkylen-O-C; salkyl, -C;.salkylen-Cg_jqaryl, -Cp_salkylen-
O-Ce.10aryl,--Cy3alkylen-Cgheteroaryl, -C;_;xycloalkyl, -[(CH,),C];3CH;,
-Cy.galkylen-OC(O)RY, -C¢alkylen-NR*'R*, -C, salkylen-C(O}R*,
-Co-salkylenmorpholinyl, -C;_salkylen-SO,-C;_¢alkyl,

: R*
*w——f l" O ’ )
o_ O
b Q:/ . L

) 5 , va

9. Hop chét theo diém bét ky trong sb cac diém tir 1 dén 6, trong d6 R* duoc
chon tr H, -Cjgalkyl, -Cjsalkylen-O-C;galkyl, -C;jalkyien-O-Cs.joaryl,
-[(CH,),0];.3CH3, va

trong 6 R* 13 -C_galkyl; va m&i nhém alkyl trong R* tiy y dwoc thé bang 1 dén
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8 nguyén tit flo.

10. Hop chét theo diém 9, trong d6 R* dugce chon tir H, -CH,CHs, -CH(CHj),,
-CH,CH(CHs),, -(CH,);CH3, -C(CHa)s, -(CH,),CF3, -CH,CF,CH3, -(CH,);-O-
CHzCH3, -(CHZ)Z-O-phenyl, -(CHz)zOCHg,, va

R44

trong d6 R* 1a -CH;.

11. Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 10, trong d6 a 1a 0,

hodc ala 1 va R’ 14 halo.

12. Hop chit theo diém bét ky trong s6 céc diém tir 1 dén 11, trong a6 b 14 0

hodc b 1a 1 va R® 13 halo, hoiic b 12 2 va mbi R® doc 1ap durgc chon tir halo va

-CH;.
13. Hop chét theo diém 1, trong do:
ala0vablao;hoic
ala0,blal, vaR®1a2'-flo, 3'-flo, 3'-clo, hodc 4'-flo; hodc

ala0,bla2, vaR%1a 2'-flo, 5'-clo hodc 2'-metyl, 5'-clo hoic 2',5'-diclo;

hodc
ala 1, R’ 1a 3-clo, va b 1 0; hodc
ala 1, R’1a3-clo, bla 1, vaR® 1a 3'-clo; hoic
alal,R’1a3-clo, bla2, vaR® 1a2-flo, 5'-clo.

14. Hop chét theo diém 6, trong d6 R* 1a -OR?, R® 1a H, va R?' 1a H; R' durgc
chon tr H, -C; alkyl, -C,_salkylen-OC(O)R'’, va
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trong d6 R' 1a -Cygalkyl, -O-C; salkyl, hoiic -CH[R'*]-NHC(0O)O-C; galkyl; R™
1a -Cy.galkyl; R" 1a -CH(CHj;),; va mdi nhém alkyl trong R! tiy y duoc thé bing
1 dén 8 nguyén tir flo;

Z duogc chon tir -CH- va -N-;

R* dugc chon tir H, -C,galkyl, -C,.;alkylen-O-C,_galkyl, -C;_salkylen-O-
Ce.-10aryl, -[(CH;),0],3CHj3, va

trong d6 R* 14 -C,_salkyl; va m3i nhém alkyl trong R* tity y duoc thé bing 1 dén
8 nguyén titr flo;

ala0vablaO;hoicala0, blal, vaR® 1ahalo; hodcala 0, bla2, va mot
nhém R° 12 halo v nhém R® con lai 13 halo hodic -CHs; hodc ala 1, R® 14 halo, va
b 12 0; hoicala 1, R’ 13 halo, b1a 1, va RS 1a halo; hodc a 1a 1, R’ 1a halo, b 13 2,
va mbi nhém R® 12 halo; va

trong d6 nhém lién két metylen trén biphenyl ty y duoc thé bing hai
nhém -CHs.
15. Hop chit theo diém 14, trong d6 R' dwgc chon tir H, -CH,CHs, -CH(CH:),,
-CH,CH(CHs),, -(CHy)3CHs, -(CH,)sCHj,-CH,CFs, ~(CH,),CF;, -CH,CF,CH;,
-CH,CF,CFs, -CH,0C(O)CH;, -CH,0C(O)CH,CH;, -CH,0C(O)(CH,),CH;,
-CH,0C(0)OCH,CHj3, -CH,0C(0)-CH[CH(CHj3),]-NHC(0)O-CHs, va
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trong dé R 1a -CH;;

1{4 duqc Ch(_)l‘l tir H, -CH2CH3, -CH(CH3)2, -CH2CH(CH3)2, -(CH2)3CH3,
-C(CHs);, -(CHp):CF3, -CH,CF,CHs, -(CH,);-O-CH,CH3, -(CH,),-O-phenyl,
-(CH2)20CH3, va

trong d6 R* 1a -CH;; va

alaOvablaO;hodcala0,blal, vaR®1a2'-flo, 3'-flo, 3'-clo, hoac 4'-flo;
hoicala0,bla2, vaR% 1a 2'-flo, 5'-clo hodc 2'-metyl, 5'-clo hoic 2',5'-diclo;
hogc a la 1, R’ 1a 3-clo, va b 13 0; hodc a 1a 1, R® 1a 3-clo, b 1a 1, va R® 1a 3'-clo;

hodicalal, R’1a3-clo, bla 2, va RS 1a 2'-flo, 5'-clo.

16. Hop chét theo diém 6, trong d6 R* 1a -OR?, R*1a -CH,, vaR¥ A H; R' 4 H
hotc -Cgalkyl; Z 1a -N-; R* 1aH hodc -Cygalkyl; vaavabla0.

17. Hop chét theo diém 16, trong d6 R! va R* 1a H.

18. Hop chét theo diém 6, trong d6 R? 1a -CH,OR?, R* 1aHL, viR* A H; R! a H
hodc -Cygalkyl; Z 1a -CH-; R* 1a H hoic -Cisalkyl; alaOhodcalal vaR’ 1a
halo; b 12 0 ho#ic b 14 1 hodc 2 va R® 13 halo; va trong d6 nhém lién két metylen
trén biphenyl tlly y duge thé bang hai nhém -CH;.

19. Hop chét theo diém 18, trong d6 R' 1a H, -CH,CHj, hoiic -(CH,);CHj; R 13
H;aldOhodcaldalvaR’1a3-clo;bla0 hoicblalvaR®1a 2'-fle, 3'-flo, 3'-clo,
hodc 4'-flo. '

20. Hop chét theo diém 6, trong d6 R? 1a -CH,OR?!, R® 1a -CH;, va R 1a H; R!
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12 H hoic -C;salkyl; Z 13 -CH-; R* 1a H hodc -C;galkyl; ala 0; va b 14 0, hodc b

1a 1 va R® 14 halo.
21. Hop chét theo diém 20, trong do R'aH hoic -CH,CH;; R* 1a H hodc
-CH,CH(CHj3),; vab1a 0, hoicb1a 1 vaR® 1a 2'-flo, 3'-flo, 3'-clo, hodc 4'-flo.

22. Hop chét theo diém 1, trong d6 R! duge chon tr H, -C;_galkyl, -C,_¢alkylen-
OC(O)R'", va

trong d6 R' 14 -Cygalkyl, -O-C; alkyl, hogic -CH[R'*]-NHC(0)O-C; galkyl; R
1 -Cy.ealkyl; R" 18 -CH(CHs)y; va mi nhém alkyl trong R tity ¥ duge thé bing
1 dén 8 nguyén tir flo;

R* duoc chon tir H, -Cy_galkyl, -C1_3aH<ylen;O-C1_galkyl, -Ci.zalkylen-O-
Ce.10aryl, -[(CH,),0]1.;CHs, va

trong d6 R* 1a -C, salkyl; va mi nhém alkyl trong R* tity ¥ duoc thé bing 1 dén
8 nguyén tir flo;

ala0vabla0;hoicala0,blal, vaR®1a2'-flo, 3'-flo, 3'-cie, hodc 4'-flo;
hodic a 13 0, b 1a 2, va R® 1a 2'-flo, 5'-clo hodc 2'-metyl, 5'-clo hoic 2',5'-diclo;
hodcalal, R’ 1a3-clo,vabla 0; hosicala 1, R’ 1a 3-clo, b 1a 1, va R® 1a 3'-clo;
hodc a1a 1, R? 1a 3-clo, b 1 2, va R® 1a 2'-flo, 5'-clo; va

trong d6 nhém lién két metylen trén biphenyl tly y duge thé bang hai
nhém -CH;.

23. Hop chét theo diém 22, trong d6 R? 1a -OR?' hoic -CH,OR?; va R® 1a H
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ho#c -CHs; trong d6 R?! 1a H.

24. Quy trinh didu ché hop chét theo diém bt ky trong sb cac diém tir 1 dén 23,
trong d6 quy trinh ndy bao gém budc lién hop hop chét c6 cong thirc 1 véi hop

chit c6 cong thirc 2:

dé tao ra hop chét c6 cong thirc I; trong d6 R'-R°, a, va b 1a nhu dugce néu trong
diém 1, va P dugc chon tr H va nhém bao vé amino dugc chon iUr ¢-
butoxycacbonyl, trityl, benzyloxycacbonyl, 9-fluorenylmetoxycacbonyl, formyl,
trimety!silyl, va z-butyldimetylsilyl; va trong d6 quy trinh ndy con bao gdm budc

khtr bdo vé hgp chat c6 cong thirc 1 néu P 1a nhém bao vé amino.

25. Duge pham chira hop chét theo diém bét ky trong sb céc didm tir 1 dén 23 va
chit mang dugc dung; va con tiry ¥ chira chit didu trj khac duge chon tir chit déi
khéng thu thé adenosin, chit dbi khang thu thé tiét adrenalin o, chit dbi khéng
thy thé tiét adrenalin B, chit chii van thu thé tiét adrenalin B,, ch4t d6i khang thu
thé tiét adrenalin B/chit d6i khang thu thé a; tac dung kép, chit pha hty séan
phdm cubi glycat hoa bén vimg, chit dbi khang aldosteron, chdt &c ché
aldosteron synthaza, chit @wc ché aminopeptidaza N, androgen, chit wc ché
enzym chuyén héa angiotensin va chit wc ché enzym chuyén hoéa
angiotensin/reprilysin tdc dung kép, chit hoat héa va chit kich thich enzym
chyén nba angiotensin 2, vacxin angiotensin-II, chat _chéng dong, chit chéng dai
thdo dudng, chit chéng tiéu chay, chit chéng ting nhan 4p, chét chéng iipit, chét
chdng cam thy dau, chit chéng huyét khéi, chit déi khang thu thé AT, va chét
b1 khang thy thé AT,/chét tc ché neprilysin tac dyng kép va chit phong bé thu
thé angiotensin da chirc ning, chit dbi khang thy thé bradykinin, chit phong bé
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kénh canxi, chét trc ché chymaza, digoxin, chét loi tiéu, chét chu van dopamin,
chét e ché enzym chuyén héa endothelin, chét dbi khang thy thé endothelin,
chét e ché HMG-CoA reductaza, estrogen, chit chu van va/hoidc chét ddi khang
thu thé estrogen, chit tc ché tai hép thu monoamin, chit gidn co, peptit kich
thich bai tiét natri trong nudc tiéu va chit twong tu cla ching, chit dbi khang thy
thé thanh thai peptit kich thich bai tiét natri trong nuéc tidu, chit e ché
neprilysin, chét cho nito oxit, chit chéng viém khong steroit, chit déi khang thu
thé N-metyl d-aspartat, chdt chi van thy thé opioit, chit w@c ché
phosphodiesteraza, chét twong ty prostaglandin, chit chu van thu thé
prostagiandin, chét vrc ché renin, chét wc ché tai hép thu serotonin chon loc, chét
phong bé kénh natri, chét kich thich va chit hoat hoa guanylat xyclaza hoa tan,
chét chéng trdm cam ba vong, chit d6i khang thy thé vasopressin, va hdn hop cta
chung.

26. Duoc phim theo diém 25, trong d6 chit didu tri nay la chat dbi khang thy thé
AT;.

27. Hop chét theo diém 1, trong d6 hop chét nay c6 cong thirc:

hozic mudi dugc dung cia no.
28. Hop chét theo diém 27, trong d6 R' 1a H.
29. Hop chit theo diém 27, trong d6 R* 1a —C galkyl.

30. Hyp chiét theo diém 27, trong d6 R* 1a H.
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31. Hop chét theo diém 27, trong d6 Z 1a —CH-.
- 32. Hop chét theo diém 27, trong d6 a 1a 0.

33. Hop chét theo diém 1, trong d6 hop chét nay la axit (25,4R)-5-(5'-clo-2'"-
flobiphenyl-4-yl)-2-hydroxymetyl-2-metyl-4-(oxalylamino)pentanoic hodc mubi

dugce dung ciia no.
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