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Linh vyc ky thuat dwogc dé cap

Sang ché dé cap dén din xuit amin dang vong va sit dung no trong y té.
Tinh trang k§ thuit cia sang ché

Bénh tu mién 13 thuat ngit chung chi c4c bénh trong d6 cac dap ung mién dich
qué mirc tin céng t€ bao va md binh thudng clia mot ca thé, din dén céc tridu chimng,
va vi du vé cé4c bénh nay bao gf”)m bénh da xo cling, bénh vay nén, bénh viém khop
dang thép, luput ban do hé théng, viém cot sdng dinh khép, viém mang bd dao, hodic
dau da co do thap khép.

Bénh di ung 1 bénh c6 ngudn gdc tir cac ddp ing mién dich qua mirc véi cac
khang nguyén cu thé, va vi du v& cdc bénh nay bao gdm viém da di ing, viém da co
dia, viém mii di tng (di Ging phén hoa), viém két mac di tng, viém da day rudt di ung,
hen phé quan, hen ¢ tré nho, hodc di ting thirc &n.

‘ Nhiéu co ché khac nhau da dugce dé xuit dbi voi su thn cobng va tién trién cua
cac bénh tw min va bénh di tng. La mt trong sé cac co ché nay, dugce biét 1a té bao
Th17, mot trong sé nhém con ciia té bao T gitp d&, va IL-17, 1a xytokin viém duoc tao
ra boi té bao Th17, dong vai trd quan trong trong su tn cong va tién trién cta cac bénh
tu mién va bénh di tmg (Tai liéu khong phai patent 1 va 2).

IL-17 tac dong 1én nhiéu té bao khac nhau, nhu nguyén bao soi, t& bao biéu
mo, ndi md mach té bao, va cac dai thuc bao, va co lién quan dén su kich ung cac
xytokin viém, chemokin, metalloproteaza va cac chét diéu tiét viém khéac va su di cu
cla cac bach cdu trung tinh. Do d6, dugc cho 1 tic dung khang viém hiéu qua duoc
thé hién néu viéc san xuét hodc chirc ning ciia IL-17 ¢6 thé dugc e ché, va cac nghién
ciru lam sang vé khang thé khang IL-17 v6i céc chi dinh cho nhiéu bénh ty mién khac
nhau da dugc thuce hién.

Gén déy, ngdy cang rd rang 1a thy thé md cbi y lién quan dén retinoit (sau day
dugce goi 1a RORY), 1a mot thu thé nhan, c¢6 chic ning nhu 13 yéu t6 phién ma can thiét
cho qua trinh biét hoa va ting sinh cia t& bao Th17 va su biéu hién ctia IL-17 (Tai liéu
khong phai patent 3), va dugc chi ra 1a viéc trc ché su biéu hién hoidc chitc ning cua
RORy dan dén trc ché qué trinh biét héa va hoat héa té bao Th17 va viéc san xut
IL-17 (Tai liéu khdng phai patent 4).
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D3 dugc bao céo rang mirc do biéu hién cia RORy trong té bao don nhan mau
ngoai bién hodc mo da & bénh nhén méc bénh ty mién (bénh da xo cling, bénh vay nén,
luput ban do6 hé théng, v.v.) hodc bénh nhan méc bénh di tng (viém da di tng, v.v.) cao
hon & céc cé thé khée manh (Tai lidu khong phai patent 5 dén 7). Pa dugc bdo céo
ring, & chudt bi bt hoat gen clia RORYy, trang thai bénh ctia miu viém néo tiy tw mién
thr nghi€ém cua chudt, mau dong vat méc bénh da xo cing, dugc e ché va réng cac
triéu chimg bénh tu mién, nhu viém rudt két, va céc triéu chimg ctia bénh di (g, nhu
hen, dugc e ché (Tai liéu khong phai patent 3, 8 va 9).

Hon nita, dugc goi ¥ rang lién két gitra RORy va chit ddng hoat héa 1a cn
thiét cho RORy dé thyc hién chirc ning nhu mot yéu t6 phién ma (Tai liéu khdng phai
patent 10). Do d6, chét di khang RORy, mdt hop chit e ché lién két gitta RORy va
chét ddng hoat héa, duwgc mong doi 13 hitu ich dé& 1am chét tri liéu hodc chét ngin ngira
déi v6i cac bénh tw mién hogc bénh di tng.

Mt khac, 1am chét d6i khang RORy,
N-(5-(N-(4-(1,1,1,3,3,3-hexaflo-2-hydroxypropan-2-yl)phenyl)sulfamoyl)-4-metylthia
zol-2-yl)axetamit (Tai liéu khong phai patent 11), dan xuét azol dugc thé (Tai lidu
patent 1), nhu axit
6-(2-clo-4—metylphenyl)—3-(4-Xyclopropy1-5-(3-neopentylxyclobutyl)isoxazol-3;yl)-5-
oxohexanoic, va din xuit sulfonylbenzen (Tai liéu patent 2), ‘nhu
N—(S-(2-clobenzoyl)-4-(3-clophenyl)thiazol-Z-yl)-2-(4-(etylsulfonyl)phenyl)axetamit,
dd duogc bao cdo trudc do, nhung cic hop chit ¢6 cdu trac amin dang vong, nhu
piperidin-2-carboxamit dugc thé & vi tri 1, chua duogc boc 10. |

Du6i dang hop chét c6 cu tric amin dang vong, nhu piperidin-2-carboxamit
duoc thé & vi trf 1,

(S)-1-(2-(3,3-diflopyrrolidin-1-yl)axetyl)-N-(1-etyl-5-phenyl- 1H-1,2,4-triazol-3-y1)pip
eridin-2-carboxamit, v.v. dd dugc bdo céo la chét chii van thu thé cannabinoit 2 (Tai
li€u patent 3), va 7 _
(R)-N-(5-benzyl-4-phenylthiazol-2-yl)-1-(2-xyclopentylaxetyl)piperidin-2-carboxamit,
v.v. da dugc bao céo 1a axyl-coenzym A. chit e ché diaxylglyxerol axyltransferaza 1
(Tai liéu patent 4), nhung tac dung cta cic hop chét nay 1én RORY chua dugce boc 1§
cling nhu la goiy. |

Duéi dang chit tri liéu hoic chit ngin ngira bénh da xo cing,
(S)-(3-(5-(4-flobenzyl)-1,2,4-oxadiazol-3-yl)piperidin-1 -yl)(4-ﬂ0pheny1)meténon, V.V.

da dugc bao céo 1a chit didu bién di lap th8 dwong cta thu thé glutamat huéng chuyén
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hoéa (Tai liéu patent 5), nhung dit li€u cu thé v& hiéu qua thubc cia céc hop chét nay
dén bénh da xo cting chua dugc chi ra, va tinh hitu ich cling chua duoc thé hién. Trong
tai liéu patent 5, tdc dung cia céac hop chét nay 1én RORy chua dugc boc 1§ cling nhu
goi y, va hop chét c6 ciu trac piperidin-2-carboxamit duge thé & vi tri 1 chua dugc
boc 19.
Tai liéu lién quan
Tai liéu patent

Tai liéu patent 1: JP 2012-236822 A

Tai liéu patent 2: WO 2012/027965

Tai liéu patent 3: WO 2010/096371

Tai liéu patent 4: WO 2010/007046

Tai liéu patent 5: WO 2006/129199
Tai liéu khong phai patent
| Tai liéu khong phai patent 1: Chen et al., International Immunopharmacology,
2011, Vol. 11, p.536-542 |

Tai liéu khong phai patent 2: Hofmann et al., Current Opinion in Allergy and
Clinical Immunology, 2016, Vol. 16, p.451-457

Tai liéu khong phai patent 3: Ivanov et al., Cell, 2006, Vol. 126, p.1121-1 133

Tai liéu khong phai patent 4: Jetten, Nuclear Receptor Signaling, 2009, Vol. 7,
€003

Tai liéu khong phai patent 5: Hamzaoui et al., Medical Science Monitor, 2011,
Vol. 17, p.CR227-234

Tai liéu khong phai patent 6: Ma et al., Journal of the European Academy of
Dermatology and Venereology, 2014, Vol. 28, p.1079-1086

Tai liéu khong phai patent 7: Zhao et al., British Journal of Dermatology, 2009,
Vol. 161, p.1301-1306

~ Tai liéu khong phai patent 8: Leppkes et al., Gastroenterology, 2009, Vol. 136,

p.257-267

Tai liéu khong phai patent 9: Jetten et al., The Journal of Immunology, 2007,
Vol. 178, p.3208-3218

Tai liéu khong phai patent 10: Li et al., Molecular Endocrinology, 2010, Vol.
24.p.923-929

Tai liéu khong phai patent 11: Burris et al., Nature, 2011, Vol. 472, p.491-494
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Ban chit ky thuit ciia sing ché

Pé didu tri thuc sy cac bénh ty mién va bénh di Gng, cac steroit hodc cac chét
rc ché mién dich tac dong 1én toan bo hé mién dich duoc st dung 1am thudc nodi khoa.
Tuy nhién, do céc quan tim v& céc tac dung phu nghiém trong, nhu lay nhiém, hién
nay c¢6 nhiéu trudng hop 14m sang trong d6 viéc s dung phai thyc hién gidn doan
truée khi thu duge hiéu quéa thude ddy di. Do d6, dugc mong mubn 12 phat trién thudc
mé6i nhdm dén phén tr dong vai trd quan trong trong co ché ciia sy tén cong va tién
trién cua bénh tu mién va bénh di tng.

Do d6, muc dich cia sang ché 1a d& xut hop chét méi c6 hoat tinh ddi khang
RORYy. Muc dich khéc cua sang ché 12 @& xuAt chét tri liéu hodc chit ngin nglra dbi vai
bénh ty mién hoic di tng bénh dya vao tic dung e ché chirc nang ctia RORy béi hoat
tinh d6i khang RORYy.

- Cac téc gia sang ché da nghién ctru sau hon dé giai quyét cac van dé néu trén
va tim ra din xuft amin dang vong méi c6 hoat tinh dbi khang RORy, nhd d6 hoan
thanh sang ché.

Theo mdt khia canh, sang ché d& xuét din xuit amin dang vong dugc biéu

dién boi cong thire (I) dudi day:

trong do

R! 1a nhém alkyloxy c6 tir 1 dén 3 nguyén tir cacbon, bat ky 1 dén 3 nguyén tit
hydro cta né tuy y dugc thé bang nguyén tir halogen;

R? 14 nguyén tir halogen;

R3 13 nguyén tir hydro, nguyén tir halogen, hodc nhém hydroxy;

R* 1a nguyén tir hydro hodc nguyén tir halogen;

X 14 -C(=0)-(CH2)»-R? hoiic -S(=0)2-R®;

n 12 s6 nguyén tir 0 dén 5;

RS 1a nguyén ti hydro, -OR?, -SR7, -S(=0)-R’, -C(=0)-OR’, -N(R")R?, nhém
alkyl c¢6 1 dén 3 nguyén tir cacbon, bat ky 1 dén 3 nguyén tir hydro cua no tuy y duoc

thé bang nguyén tir halogen, hodc nhom heteroaryl, bét ky nguyén ti hydro clia n6 tiy
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y dugc thé bang nhém alkyl c6 1 dén 3 nguyén tir cacbon;

RS 12 nhom alkyl c6 1 dén 5 nguyén ti cacbon;

R’ 12 nguyén tir hydro hodc nhém alkyl c6 1 dén 3 nguyén tir cacbon, batky 1
dén 3 nguyén ti hydro ctia né tuy y dugc thé bang nguyén tir halogen; va

R® 1a nguyén ti hydro, nhom alky! c6 1 dén 3 nguyén tit cacbon, nhom axyl c6
2 dn 4 nguyén tir cacbon, hojc nhém alkylsulfonyl ¢6 1 dén 3 nguyén tir cacbon,

hodc mubi duge dung ciia né.

Trong din xuét amin dang vong dugc biéu dién boi cong thirc chung (I) dugc
néu ¢ trén, t6t hon 13 R! 1a nhém alkyloxy c6 1 dén 3 nguyén tir cacbon, batky 1 dén 3
nguyén tir hydro cta nd tuy y duoc thé bang nguyén tir flo hodc nguyén ti clo, R? 1a
nguyén tir flo hodc nguyén t clo, R3 1a nguyén tir hydro, nguyén tir flo, nguyén ti clo,
hodc nhém hydroxy, R* 1a nguyén ti hydro, nguyén tir flo, hodc nguyén tir clo, R’ 1a
nguyén t&r hydro, -OR’, -SR’, -S(=0)2-R7, -C(=0)-OR’, -N(R")R?, nhém alkyl c6 1
dén 3 nguyén tir cacbon, b4t ky 1 dén 3 nguyén tir hydro clia n6 tuy y duoc thé bang
nguyén tir flo hodc nguyén t clo, hbéc‘ nh6m héteroaryl, bét ky nguyén tir hydro cla
no tiy y duoc thé bing nhém metyl, RS 12 nhém alkyl ¢6 1 dén 3 nguyén tir cacbon, va
R’ 1a nguyén t hydro hodc nhém alkyl cc') 1 dén 3 nguyén tt’rlcacbon bét ky 1 dén 3
nguyen tir hydro cia né tuy y dugc thé bang nguyen ttr flo hodc nguyén tir clo.

Trong truong hop nay, hoat tinh d6i khang RORy cao hon ¢6 thé duoc mong
doi.

Trbng dan xuét amin dang vong dugc biréu dién boi ‘C(“mg thire chung (1) néu
trén, t6t hon nita 1a R! 12 nhém metoxy, bit ky 1 dén 3 nguyén t hydro cia nd tuy y
dugc thé bang nguyén tir flo, R? 1a nguyén tir flo hodc nguyén tit clo, R? 1a nguyén ti
hydro, nguyén tir flo, hoic nhém hydroxy, R* 1a nguyén tir hydro hogc nguyén tir flo, n
1a sé nguyén tir 0 dén 4, R® 1a nguyén tir hydro, -OR’, -N(R")R®, nhom alkyl c6 1 dén 3
nguyén tir cacbon, b4t ky 1 dén 3 nguyén tir hydro clia n6 tiry y duge thé bang nguyén
tir flo, hodc nhom heteroaryl vong 5 canh, b4t ky nguyén tir hydro cua n6 tiy y dugc
thé bang nhom metyl, R® 1a nhoém metyl hoge nhém etyl, R7 1a nguyén tir hydro hodc
nhom alkyl c6 1 dén 3 nguyén tir cacbon, b4t ky 1 d&én 3 nguyén tir hydro cta no tiy y
duoc thé bang nguyén tir flo, va R® 1a nguyén tir hydro, nhém metyl nhom axyl c6 2
dén 4 nguyén tlr cacbon, hogc nhom alkylsulfonyl c6 1 dén 3 nguyén tir cacbon.

Trong truong hop nay, hoat tinh a6i khang RORYy cao hon cé thé dugc mong
doi, va hon nita, tac dung tri liéu vuot trdi hodic tic dung ngan ngira & bénh ty mién,

nhu bénh da xo cing hodc bénh vay nén, hodc bénh dj tmg, nhu di &ng viém da, c6 thé
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duoc mong doi.

Trong din xuét amin dang vong dugc biéu din boi cong thirc chung (I) néu
trén, con wu tién hon 1a R! 1a nhém triflometoxy, R? 12 nguyeén t clo, R? 12 nguyén tir
hydro, R* 12 nguyén tit hydro, X 12 -C(=0)-(CH2)»-R’, n 12 s nguyén tir 0 dén 3, RS 14
nhém metyl, nhém triflometyl, nhém -N(R")R®, hodc imidaZolyL triazolyl, hodc
tetrazolyl, nguyén tir hydro b4t ky cta no tly y dugc thé bing nhém metyl, R7 1a
nguyén t& hydro, nhom metyl, hodc nhém etyl, va R? 13 nguyén tir hydro, nhém metyl,
nhém axetyl, nhém propionyl, nhém metylsulfonyl, hogc nhém etyls'ulfonyly. '

Trong truong hop nay, hoat tinh d6i khang RORy cao hon ¢6 thé duoc mong
doi, va hon nita, tdc dung tri liéu vuot trdi hodc téc' dung ngin ngtra & bénh ty mién,
nhu bénh da xo cirng hodc bénh vay nén, hoic bénh di img, nhu di tng viém da, c6 thé
dugc mong doi.

Séang ché dé xuét thubc va chit dbi khang RORy, mdi trong sb cac chét ndy ma
chtra din xuit amin dang vong dugc biéu didn boi cong thirc chung (I) néu trén hodc
mu01 dugc dyng cua nd lam thanh phan hoat tinh.

Thudc néu trén tdt hon 13 chét tri liéu hodc chit ngdn ngira dung cho bénh tu
mién hoic di ung bénh, t5t hon nita 13 chét tri liéu hodc chét ngin ngira bénh da xo
cing hodc bénh vay nén lam chét tri lidu hodc chét ngin ngira néu trén cho bénh tu
mién, tot hon nita 1a chét trj liéu hodc chét ngin ngira viém da di tng lam chét tri lidu
hoac chét ngin ngira néu trén cho bénh di tng, va tdt hon nita 1a chét tri liéu hoic chét
ngan nglra bénh viém da tiép xuc hodc viém da co dia lam chét tri liéu hodc chit ngin
nglra néu trén cho bénh viém da di ing.

Vi din xuit amin dang vong theo sang ché hoic mudi duge dung ctiia n6 ¢
hoat tinh d6i khang RORy, né ¢6 thé trc ché hiéu qua chirc ning cia RORy va ¢6 thé
duoc st dung lam chét tri liéu hodc chét ngin ngira bénh tyu mién hoic bénh di tng. _
M6 ta vén tit cac hinh vé |

FIG. 1 1a db thi thé hién tac dung tc ché cia hop chit vi du 20 dén sy ting
diém triéu ching than kinh & mAu viém ndo tiy tw mién thir nghiém ctia chudt.

FIG. 2 13 dd thi thé hién tac dung trc ché cua hop chét vi du 29 dén sy ting
diém triéu chung than kinh & mAu viém ndo tiy tuw mién thir nghiém cia chudt.

FIG. 3 1a b thi thé hién téc dung (e ché ciia hop chét vi du 57 dén sy ting
diém triéu chimg than kinh & mAu viém ndo tity ty mién thir nghiém ctia chudt.

FIG. 4 1 db thi thé hién tac dung @ ché ciia hop chit vi du 20 dén sy ting do

day tai & miu bénh vay nén ctia chudt do imiquimod gy ra.
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FIG. 5 14 db thi thé hién tac dung e ché ciia hop chét vi du 29 dén sy ting do
day tai & mau bénh vay nén cta chudt do imiquimod gay ra.

FIG. 6 13 db thi thé hién téc dung (rc ché ciia hop chat vi du 57 dén sy ting do
day tai & miu bénh vay nén cuia chudt do imiquimod gay ra.

FIG. 7 1a db thi thé hién tac dung tc ché cua hop chit vi du 20 dén su ting
mirc d9 sung tai & mau viém da di img ctia chudt do dinitroflobenzen gay ra.

FIG. 8 14 dd thi thé hién tac dyung tc ché ctia hgp chét vi du 29 dén su ting
muc d6 sung tai & miu viém da di img cta chudt do dinitroflobenzen gay ra.

FIG. 9 12 db thi thé hién tac dung wc ché cua hop chit vi du 57 dén sy ting
murc d6 sung tai & mau viém da di ing cta chudt do dinitroflobenzen géy ra.

FIG. 10 13 dd thi thé hién téc dung trc ché cua hop chat vi du 20 dén su ting do
day tai & miu viém da co dia cta chudt do oxazolon gay ra.

FIG. 11 1a dd thi thé hién tac dung trc ché ciia hop chét vi dy 29 dén sy ting do
day tai & miu viém da co dia cua chudt do oxazolon gay ra.

FIG. 12 1a d thi thé hién tac dung trc ché cua hop -chﬁt vi du 57 dén su tang do
day tai & miu viém da co dia cta chudt do oxazolon gay ra. |
M6 ta chi tiét sang ché ‘

DAan xuét amin dang vong theo sang ché dugc dic trung boi viée duge biéu

dién bing cong thirc chung () dudi déy: ‘
; o »
O )l(
! .
R2 N N 1)
. R3

R! 1a nhom alkyloxy c6 1 dén 3 nguyén tir cacbon, bét ky 1 dén 3 nguyén tu

trong d6

hydro cta né tuy y duge thé bang nguyén ti halogen;
R? 1a nguyén tr halogen;
R3 12 nguyén tr hydro, nguyén tir halogen, hodc nhém hydroxy;
R* 1a nguyén tr hydro hodc nguyén tir halogen;
X 13 -C(=0)-(CH2)s-R® hodc -S(=0)2-R®;
n 12 sé nguyén tir 0 dén 5;
RS 1a nguyén ti hydro, -OR?, -SR7, -S(=0)-R’, -C(=0)-OR’, -N(R")R?, nhém

alkyl c6 1 dén 3 nguyén tir cacbon, bat ky 1 dén 3 nguyén tir hydro cua né tiy y dugc
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thé bang nguyén tir halogen, hodc nhém heteroaryl, nguyén ti hydro bét ky ctia né tly
y dugc thé bang nhém alkyl c6 1 dén 3 nguyén tir cacbon;

R® 12 nhom alkyl ¢6 1 dén 5 nguyén tir cacbon;

R’ 1a nguyén tir hydro hodc nhém alkyl c6 1 dén 3 nguyén tir cacbon, batky 1
dén 3 nguyén tit hydro cta né tiy y dugc thé bang nguyén tir halogen; va

R® 1a nguyén tir hydro, nhém alkyl c6 1 dén 3 nguyén tir cacbon, nhém axyl c6
2 dén 4 nguyén tir cacbon, hogc nhém alkylsulfonyl c6 1 dén 3 nguyén ti cacbon.

Céc thuat ngit dugc sit dung trong ban mé ta dudi ddy dugc dinh nghia nhu
sau, trir khi dugc quy dinh khéc.

Thuét ngt “nhém alkyl c6 1 dén 3 nguyén tir cacbon” nghia 13 nh6m metyl,
nhém etyl, nhém propyl, hodc nhém isopropyl.

Thuat ngt “nhom alkyl c6 1 dén 5 nguyén tit cacbon” nghia 13 nhém
hydrocacbon no mach thing ¢6 1 dén 5 nguyén tir cacbon hodc nh6ém hydrocacbon no
mach nhanh ¢6 3 dén 5 nguyén tir cacbon, va vi du vé nh6m nay bao gbm nhém metyl,
nhém etyl, nhém propyl, nhom isopropyl, nhém butyl, nhém isobutyl, nhém sec-butyl,
nhém tert-butyl, nhém pentyl, nhém isopentyl, nhém neopentyl, hodc nhém
tert-pentyl. |

Thuét nglt “nhém alkyloxy c6 1 dén 3 nguyén tfrlcacbon” nghia 1a nhom
metoxy, nhom etoxy, nhom propyloxy, hodc nhém isopropyloxy.

Thuét nglt “nhém axyl c6 2 dén 4 nguyén tir cacbon” nghia 1a nhém axetyl,
nhém propionyl, nhém butanoyl, hodc nhém 2-metylpropanoyl.

Thuét ngit “nhém alkylsulfonyl c6 1 dén 3 nguyén ti cacbon” nghia 1a nhém
metylsulfonyl, nhém etylsulfonyl, nhém propylsulfonyl, hogc nhém isopropylsulfonyl.

Thuét ngit “nhém heteroaryl” nghia 12 nhom thom di vong chira 1 dén 4
nguyén tir khac loai doc 14p dugc chon tir nhoém bao gdm nguyén tir nito, nguyén tir
oXy, va nguyén tir Iuu huynh, va vi du vé nhém ndy bao gdm nhém thienyl, nhom
pyrolyl, nhom furyl, nhém thiazolyl, nhém imidazolyl, nhom oxazolyl, nhom
pyrazolyl, nhém isothiazolyl, nhém isoxazolyl, nhém triazolyl, nhém oxadiazolyl,
nhém tetrazolyl, nhém pyridyl, nhém pyridazinyl, nhém pyrimidinyl, nhém pyrazinyl,
hodc nhém triazinyl.

Thuat ngit “nhém heteroaryl vong 5 canh” nghia 12 nhém thom di vong ¢6 5
nguyén tu cdu thanh vong chua 1 dén 4 nguyén tir khac loai doc 1ap dugc chon tur
nhém bao gdm nguyén tir nito, nguyén tir oxy, va nguyén tir luu huynh, va vi du vé

nhoém ndy bao gébm nhém thienyl, nhém pyrolyl, nhém furyl, nhém thiazolyl, nhém
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imidazolyl, nhém oxazolyl, nhém pyrazolyl, nhém isothiazolyl, nhom isoxazolyl,
nhom triazolyl, nhom oxadiazolyl hodc tetrazolyl.

Thuét ngit “nguyén t& halogen” nghia la nguyén t flo, nguyén tit clo, nguyén
t& brom, hodc nguyén ti ibt.

Thuét nglt “nhém alkyl c6 1 dén 3 nguyén tir cacbon, bat ky 1 dén 3 nguyén ti
hydro cua né tuy y duoc thé bing nguyén tir halogen” nghia 1a nhom alkyl ¢ 1 dén 3
nguyén tir cacbon nhu dugc xéac dinh & trén, b4t ky 1 dén 3 nguyén t& hydro cta n6
mdi nguyén ti co thé doc 1ap dugc thé bang nguyén tir halogen nhu duge xac dinh &
trén, va vi du v& nhom nay bao gébm nhém metyl, nhém etyl, nhém propyl, nhém
isopropyl, nhém flometyl, nhom diflometyl, triflometyl, nhém 2-floetyl, nhom
trifloetyl, nhom triclometyl, hodc nhom tricloetyl.

Thuét nglt “nhom alkyl c6 1 dén 3 nguyén tir cacbon, bat ky 1 dén 3 nguyén tix
hydro cia n6 tuy y duoc thé bang nguyén ti flo hodc nguyén tir clo” nghia 1a nhém
alkyl ¢6 1 dén 3 nguyén tir cacbon nhu dugc xac dinh 6 trén, bat ky 1 dén 3 nguyén tir
hydro ciia né6 mdi nguyén tir 6 thé doc 1ap dugc thé bing nguyén tir flo hodc nguyén
ti clo, va vi du v& nhom nay bao gdm nhém metyl, nhém etyl, nhom propyl, nhém
isopropyl, nhém flometyl, nhém diflometyl, nhém triflometyl, nh6m 2-floetyl, nhoém
trifloetyl, nhém triclometyl, hodc nhém tricloetyl.

Thuét nglt “nhém alkyl c6 1 dén 3 nguyén tir cacbon, bt ky 1 dén 3 nguyén ti
hydro cua né tuy y dugc thé bing nguyén tir flo” nghia 12 nhém alkyl c6 1 dén 3
nguyén t cacbon nhu dugc xac dinh & trén, b4t ky 1 dén 3 nguyén tir hydro cta né c6
thé dugc thé bang nguyén tir flo, va vi du vé nhém nay bao gdbm nhém metyl, nhom
etyl, nhém propyl, nhém isopropyl, nhém flometyl, nhém diflometyl, nhom triflometyl,
nhom 2-floetyl, hodc nhom trifloetyl.

Thuat ngit “nhém alkyloxy c6 1 dén 3 nguyén ti cacbon, bat ky 1 dén 3
nguyén tu hydro cia nd tuy y dugc thé bang nguyén tir halogen” nghia la nhom
alkyloxy c6 1 dén 3 nguyén tir cacbon nhu dugc xac dinh & trén, bat ky 1 dén 3
nguyén tu hydro ciia n6 mdi nguyén ti doc lap dugce thé b%mg nguyén tir halogen nhu
duogc xac dinh & trén, va vi du vé nhém nay bao gdm nhém metoxy, nhém etoxy, nhém
propyloxy, nhom isopropyloxy, nhém flometoxy, nhém diflometoxy, nhém
triﬂometoxy, nhém 2-floetoxy, nhom trifloetoxy, nhém triclometoxy, hoac nhém
tricloetoxy. '

Thuat ngit “nhém alkyloxy co 1 dén 3 nguyén tit cacbon, bat ky 1 dén 3

nguyén t hydro ctiia né tuy y dugc thé bing nguyén tir flo hodc nguyén tir clo” nghia
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la nhom alkyloxy co6 1 dén 3 nguyén tir cacbon nhu dugce xac dinh 6 trén, bat ky 1 dén
3 nguyén tir hydro clia né mdi nguyén tir co thé doc lap duge thé bang nguyén tir flo
hodc nguyén t clo, va vi du vé nhém nay bao gém nhém metoxy, nhom etoxy, nhom
propyloxy, nhém isopropyloxy, nhom flometoxy, nhém diflometoxy, nhom
triflometoxy, nhém 2-floetoxy, nhom trifloetoxy, nhém triclometoxy, hoac nhom
tricloetoxy.

Thuat nglt “nhém metoxy, bt ky 1 dén 3 nguyén tir hydro cuia no tuy y duqé
thé bang nguyén tir flo” nghia 12 nhém metoxy, nhém flometoxy, nhém diflometoxy,
hodc nhém triflometoxy.

Thuat ngit “nhém heteroaryl, nguyén tir hydro bt ky clia n6 tuy y dugc thé
bing nhom alkyl c6 1 dén 3 nguyén tr cacbon” nghia 12 nhém heteroaryl nhu dugc xac
dinh & trén, nguyén tu hydro bt ky cia n6 mdi nguyén tir c6 thé doc 1ap duogc thé
bing nhém alkyl c6 1 dén 3 nguyén tir cacbon nhu dugc xac dinh G trén, va vi du vé
nhém nay bao gém nhém thienyl, nhém pyrolyl, nhom furyl, nhém thiazolyl, nhom
imidazolyl, nhém oxazolyl; nhém pyrazolyl, nhém isothiazolyl, nhém isoxazolyl,
nhém triazolyl, nhom oxadiazolyl, nhém tetfazdlyl nhom pyridyl, nhém pyridazinyl,
nhom pyrlmldlnyl nhém pyrazinyl, nhém triazinyl, nhom metylthlenyl nhom
dlmetylthlenyl nhém etylthienyl, nhém metylpyrolyl, nhom d11netylpyrolyl nhom
etylpyrolyl, nhém metylfuryl, nhém dimetylfuryl, nhom etylfuryl, nhom
metylthiazolyl, nhom dimetylthiazolyl, nhom etylthiazolyl, nhém metylimidazolyl,
nhém dimetylimidazolyl, nhém etylimidazolyl, nhém metyloxazolyl, nhém
dimetyloxazolyl, nhom etyloxazolyl, nhém metylpyrazolyl, nhom dimetylpyrazolyl,
nhém etylpyrazolyl, nhém metylisothiazolyl, nhom dimetylisothiazolyl, nhém
etylisothiazolyl, nhém metylisoxazolyl, nhom dimetylisoxazolyl, nh6m etylisoxazolyl,
nhém  metyltriazolyl, nhém dimetyltriazolyl, phém etyltriazolyl, nhom
metyloxadiazolyl, nhom dimetyloxadiazolyl, ~ nhém etyldxadiazolyl, nhom
metyltetrazolyl, nhom etyltetrazolyl, nhom metylpyﬁdyl, nhém dimetylpyridyl, nhom
etylpyridyl, nhém metylpyridazinyl, nhom dimetylpyridazinyl, nhom etylpyridazinyl,
nhém metylpyrimidinyl, nhém dimetylpyrimidinyl, nhém etylpyrimidinyl, nhom
metylpyrazinyl, nhém dimetylpyrazinyl, nhém etylpyrazinyl, nhém metyltriazinyl,
nhém dimetyltriazinyl, hodc nhém etyltriazinyl. |

Thuat ngit “nhém heteroaryl, nguyén tir hydro bét ky cta nd tuy y dugc thé
bang nhom metyl” nghia la nhom heteroaryl nhu dugc xéc dinh ¢ trén, nguyen tur

hydro bét ky ctia né6 mdi nguyén tir co thé doc lap dugc thé bang nhom metyl, va vi du
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vé nhém nay bao gdm nhém thienyl, nhém pyrolyl, nhém furyl, nhém thiazolyl, nhém
imidazolyl, nhom oxazolyl, nhém pyrazolyl, nhém isothiazolyl, nhém isoxazolyl,
nhom triazolyl, nhém oxadiazolyl, nhém tetrazolyl, nhom pyridyl, nhém pyridazinyl,
nhém pyrimidinyl, nhém pyrazinyl, nhém triazinyl, nhom 7mety1thiényl, nhom
dirhetylthienyl, nhém metylpyrolyl, nhém dimetylpyrolyl, nhém metylfuryl, nhom
dimetylfuryl, nhém metylthiazolyl, nhém dimetylthiazolyl, nhém metylimidazolyl,
nhém dimetylimidazolyl, nhom metyloxaz‘olyl, nhom dimetyioiazolyl, nhém
metylpyrazolyl, nhom  dimetylpyrazolyl, =~ nhom metylisothiazolyl, nhoém
dimetylisothiazolyl, nhém metylisoxazolyl, nhém dimetylisoxazolyl, nhém
metyltriazolyl, nhém  dimetyltriazolyl, =~ nhom metyloxadiazolyl, = nhom
dimetyloxadiazolyl, nhém metyltetrazolyl, nhém metylpyridyl, nhém dimetylpyridyl,
nhém metylpyridazinyl, nhém dimetylpyridazinyl, nhém metylpyrimidinyl, nhém
dimetylpyrimidinyl, nhém metylpyrazinyl, nhém  dimetylpyrazinyl, nhém
metyltriazinyl, hodc nhom dimetyltriazinyl. | |

Thuét ngit “nhém heteroaryl vong 5 canh, nguyén tir hydro bat ky ctia né tuy y
duoc thé bing nhém metyl” nghia 12 nhém heteroaryl vong 5 canh nhu duoc xé4c dinh
& trén, nguyén t& hydro bét ky ctia n6 mdi nguyén tir co thé doc lap duoc thé bing
nhém metyl, va vi du vé nh6ém nay bao gém nhom thienyl, nhém pyrolyl, nhém furyl,
nhém thiazolyl, nhém imidazolyl, nhém oxazolyl, nhém pyrazolyl, nhom isothiazolyl,
nhoém isoxazolyl, nhém triazolyl, nhom ' oxadiazolyl, nhém tetrazolyl, nhom
metylthienyl, nhém dimetylthienyl, nhém metylpyrolyl, nhém dimetylpyrolyl, nhom
metylfuryl, nhém dimetylfuryl, nhém metylthiazolyl, nhom dimetylthiazolyl, nhom
metylimidazolyl, =~ nhém dimetylimidazolyl, —nhém  metyloxazolyl, = nhom
dimetyloxazolyl, = nhém metylpyrazolyI, nhém  dimetylpyrazolyl,  nhém
metylisothiazolyl, nhém dimetylisothiazolyl, —nhom metylisoxazolyl, nhom
dimetylisoxazolyl, =~ nhém  metyltriazolyl, = nhém dimetyltriazolyl, = nhém
metyloxadiazolyl, nhém dimetyloxadiazolyl, hodc nhom metyltetrazolyl.

D&i v6i cac din xuét amin dang vong néu trén, trong cong thirc chung (I), R!
t6t hon 1a nhom alkyloxy c6 1 dén 3 nguyén tt cacbon, bat ky 1 dén 3 nguyén tix hydro
cda né tuy y dugce thé bang nguyén t& flo hodc nguyén tir clo, t8t hon nita 12 nhoém
metdxy, bét ky 1 dén 3 nguyén tir hydro cia né tuy y dugc thé bang nguyén tt flo, va
con tot hon nita 1 nhém triflometoxy. -

R? t6t hon 14 nguyén tit flo hodc nguyén ti clo, va t6t hon nita 13 nguyén tir

clo.
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R3 tbt hon 13 nguyén tir hydro, nguyén tir flo, nguyén tir clo, hodc nhém
hydroxy, t6t hon nita 1a nguyén tir hydro, nguyén tir flo, hogc nhom hydroxy, va con
t6t hon nita 1a nguyén ti hydro.

R* t6t hon 13 nguyén tir hydro, nguyén tir flo, hodc nguyén t clo, t6t hon nita
12 nguyén tr hydro hodc nguyén ti flo, va con tdt hon nita 1 nguyén tir hydro.

X tét hon 14 -C(=0)-(CH2)n-R°.

ntéthonlésénguyénf&()dén4,Vatéthonnﬁalésénguyént&()dén3.

RS t6t hon la nguyén tir hydro, -OR’, -SR”, -S(=0)-R’, -C(=0)-OR’, -N(R")R®,
nhom alkyl c6 1 d&én 3 nguyén tir cacbon, bét ky 1 dén 3 nguyén t& hydro ctia né tiy y
duoc thé bang nguyén tir flo hodc nguyén ti clo, hodc nhém heteroaryl, nguyén tor
hydro bét ky cia né tiy y dugc thé bang nhém metyl, t6t hon nita 13 nguyén tr hydro,
-OR7, -N(R7)R?, nhém alkyl ¢6 1 dén 3 nguyén tir cacbon, bt ky 1 dén 3 nguyeén t
hydro cia no tuy y dugc thé bang nguyén tir flo, hodc nhom heteroaryl vong 5 canh,
nguyén tir hydro bét ky clia no tuy y dugc thé bﬁng nhém metyl, va con tét hon nﬁa la
nhoém metyl, nh()m‘ triflometyl, -N(R")R®, hodc nhoém imidaZolyl, triazolyl, hodc
tetrazolyl, nguyén tir hydro bét ky clia no tuy y dugc thé bing nhém metyl.

’ RS t6t hon 13 nhém alkyl ¢6 1 dén 3 nguyén tir cacbon, va tbt hon nfxé 1a nhém
metyl hoaé nhom etyl. '

R’ tbt hon 14 nguyén t hydro, hodc nhém alkyl ¢ 1 dén 3 nguyén tir cacbon,
bat ky 1 dén 3 nguyén tir hydro cua n6 tuy y dugc thé bing nguyén ti flo hodc nguyén
tt clo, t6t hon nita 12 nguyén tir hydro, hogc nhom alkyl c6 1 dénr 3 nguyén tir cacbon,
bét ky 1 dén 3 nguyén tir hydro cua né tuy y dugc thé bing nguyén t flo, va con tt
hon nita 1a nguyén tir hydro, nhom metyl; hozc nhém etyl. |

R® t4t hon nita 12 nguyén ti hydro, nhém metyl, nhém axyl c6 2 dén 4 nguyén
tir cacbon, hodc nhom alkylsulfonyl c6 1 dén 3 nguyén ti cacbon, va con t6t hon nita
1a nguyén tir hydro, nhém metyl, nhom axetyl, nhém propionyl, hhém nietylsulfonyl,
hozc nhém etylsulfonyl. |

Vi du cu thé v& hop chét vu tién clia dan xuét amin dang vong dugc biéu dién
bdi cong thie chung (I) duoc thé hién trong cac bang 1-1 dén 1-3, nhung sang ché
khong bi gii han & cac hop chat nay.
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cua ching.

DA4n xuit amin dang vong dugc biéu dién boi cong thirc chung (I) co thé bao
gém chét dc“)ng phén ciu tao, rotame, tautome, chét déng phén quang hoc, chét dé)ng
phéan khong dbi quang va chét twong tu, va bao gdm khong chi chéit ddng phan don ma
ca hdn hop cac chét triét quang va chét ddng phan khong d6i quang.

Dan xuét amin dang vong dugc biéu dién béi cong thire chung (I) ¢6 thé duoc
danh diu bang mot hoic nhiéu chit déng vi, va vi du vé chét ddng vi dwgc dénh diu
bao gdm 2H, 3H, 13C, 1*C, N, 0, 180 va/hodc '»L

Vi du vé “mudi duoc dung” ciia dén xut amin dang vong dugc biéu dién béi
cong thirc chung (I) bao gbm mubi v6i bazo vo co, mudi véi bazo hitu co, mudi véi
axit vo co, va mudi véi axit hitu co. Vi du vé mudi véi bazo vd co bao gém mudi kim
loai kidm, nhu muéi natri hogc muéi kali, mudi kim loai kidm thd, nhu mudi canxi
hoac mudi magie, mudi amoni, mudi nhdm hoic mudi kém, va vi du vé& mubi véi bazo
hitu co bao gém mudi v6i amin hitu co, nhu trietylamin, etanolamin, morpholin,
piperidin hoaé dixyclohexylamin, hoeflc mudi v6i axit amin bazo, nhu arginin hogc
lysin. Vi du v& mudi véi axit vd co bao gdbm hydroclorua, sulfat, nitrat, hydrobromua,
hydroiodua, phosphat hodc mudi twong tu, va vi du v& mubi véi axit hitu co bao gdm
oxalat, malonat, xitrat, fumarat, lactat, malat, suxinat, tartrét, axetat, trifloaxetat,
maleat, gluconat, benzoat, ascorbat, glutarat, mandelat, phtalat, metanesulfonat,
ctansulfonat, benzensulfonat, p-toluensulfonat, camphorsulfonat, aspartat, glutamat,
xinamat hodc mudi twong tu.

DAan xuét amin dang vong dugc biéu dién boi cong thite chung (I) néu trén
hodc mudi duge dung ciia n6 co thé 13 anhydrit hogc solvat, nhu hydrat. O day, solvat
tdt hon 1a sblvat duoc dung. Solvat dugc dung co thé 1a hydrat hodc khong hydrat va
t5t hon néu 1a hydrat. Vi du v& dung moi cAu thanh solvat bao gdm dung moi gbc ruou,
nhu metanol, etanol, hodc n-propanol, N,N-dimetylformamit (sau day dugc viét tét 13
DMF), dimetylsulfoxit (sau déy dugc viét tit 1a DMSO), hoic nudc. |

DAan xuét amin dang vong dugc biéu dién bdi cong thic chung (I) néu trén
(sau day duogc goi la din xuit amin dang vong (1)) ¢o thé dugc tao ra bing phuong
phép thich hop dua vao cic dac diém thu dugc tir khung co ban va cac kiéu phén tu thé
ctia n6. VAt lieu khoi ddu va chit phan tng dugc sir dung trbng quy trinh san Xuét cac
hop chéit nay thuong c6 thé 13 c6 ban trén thi trudng hodc dugc tao ra bang phuong
phap da biét.

DAn xuét amin dang vong (I) va hop chit trung gian va vat lidu khoi dau can
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duoc st dung trong quy trinh san xuét ching c6 thé dugc tach va dugce tinh sach bang
cach thtrc da bibt. Vi du vé cac cach thirc tach va tinh sach da biét bao gbm chiét bang
dung méi, tai két tinh hogc sic ky.

Khi din xuét amin dang vong (I) chira chét dong phan quang hoc hodc chét
ddng phan 1ap thé, mdi chit ddng phén c6 thé thu dugc dudi dang hop chét don bing
phuong phap da biét. Vi du vé phuong phap da biét bao gbém két tinh, dung giai bang
enzym, hodc sdc ky bat dbi xtmg.

Trong mdi trong sb cac phuong phép san xuét néu dudi ddy, khi hop chét khéi
diu ¢6 nhom amin hodc nhom carboxyl, nhom bao vé c6 thé dugc dua vao cac nhom
ndy, va sau phan ung, nhém béo v€ o thé bi khir bao vé khi thich hop dé thu dugc hop
chat muc tiéu.

Vi du vé nhoém bao vé ctia nhém amin bao gbdbm nhém alkylcacbonyl c6 2 dén
6 nguyen tt cacbon (vi dy, nhom axetyl), nhém benzoyl, nhom alkyloxycacbonyl c6 2
dén 8 nguyén tir cacbon (vi du nhém tert-butoxycacbonyl hodgc nhom benzyloxy
cacbonyl), nhom aralkyl c6 7 d@én 10 nguyén t& cacbon (vi dy, nhém benzyl), hoic
nhém phtaloyl

Vi dy vé& nhém bao ve cua nhom carboxyl bao gom nhoém alkyl ¢ 1 den 6
nguyén tr cacbon (vi du, nhom metyl, nhom etyl, hoac nhém tert-butyl) hodc nhom
aralkyl ¢6 7 dén 10 nguyén tir cacbon (vi dy, nhém benzyl).

Viéc khtr bdo vé cia nhoém bao vé thay dbi tlty vao loai nhém bao v€, nhung
viéc khit bdo vé co thé dugc thuc hién theo phuong phap da biét (vi du, Greene, TW,
“Greene’s Protective Groups in Organic Synthesis”, Wiley-Interscience) hodc phuong
phép tuong tu. '

Nhu duoc thé hién trong, vi du, Sq dd 1, dan rxuét amin dang vong (I) ¢6 thé
thu duoc bang phéﬁ tmg ghép (budc thfx nhét) din xﬁét axit boronic (II) véi dan xuft
aryI halogenua (III) khi c6 mat chit xac tdc kim lbai va bazo, sau d6 la phan Ung
ngung tu (budc thu hai) ctia din xuét biphenylamin (IV) thu dugc & bude thir nhét véi
dan xuét axit pipecolic (V) khi c6 mjt chét ngung tu va bazo, sau‘d(') la phe’m ung khtr
bao vé (budc thi ba) clia dan xuét amit cia axit N-tert-butoxycacbonylpipecolic (VI)
thu dugc & budc thir hai khi ¢6 mét axit, va sau d6 1a phén' g ngung tu (budc thir tu)
ciia din xudt amit axit pipecolic (VII) thu dugc & bude thir ba voi din xudt axit
anhydrit hitu co (VIII) khi c6 mit bazo. Dén xuét amin dang vong (I) cling c6 thé thu
dugc bing phan ting ngung tu cla din xuét amit axit pipecolic (VII) v6i dén xudt este

ctia axit hitu co (IX). Din xuét amin dang vong (I) cling ¢ thé thu duoc bang phan
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ng ngung tu clia dan xuit amit axit pipecolic (VII) v&i din xuét clorua axit hitu co
(X) khi ¢6 mat bazo. DAn xuit amin dang vong (I) cling ¢6 thé thu duge bang phan
{mg ngung tu ctia dan xudt amit axit pipecolic (VII) va dan xuét axit hitu co (XI) khi
c6 mat chét ngung tu va bazo. Dan xuét amin dang vong (I) cling c6 thé thu dugc bang
phan Gng ngung tu cia din xuit amit axit pipecolic (VII) véi trimetylsilyl isoxyanat
khi c6 mit bazo.

Khi din xuit amin dang vong (I) chta, vi du nhém amin, nhém amin nay co6
thé dugc chuyén héa thanh nhom amit, nhém sulfonamit hogc nhom tuong tu, hodc
dAn xuit N-alkyl bai phan tng ngung ty, phan Gmg amin héa khit hogc phén ng twong
ty. Khi din xuit amin dang vong (I) chira nhém sulfua, nhém sulfua nay c6 thé dugc
chuyén hoa thanh nhém sulfonyl bang phan tng oxy hoa. Khi din xuét amin dang
vong (I) chira nhém este, nhom este nay co thé dugc chuyén héa thanh nhoém carboxyl

bang phan tng thiy phan.
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N N
2 2
R NJ\&Q_R« Bazo R g)i}w
(VI1) RS a) . R3
X-0OH
(X1)
Phan tmg ng'u‘ns ty
- Chét ngung ty, bazo

Ns
PSS

~0

Phén img ngu‘ng tu

Bazo

(Bude thir tu)
So dd 1

Trong so dd 1, Q 1a nguyén tir halogen, va R! dén R* va X 1a nhu dugc xac
dinh & trén.
Budc thir nhét

Luong dan xuét aryl halogenua (IIT) dugc s dung trong phén Ung ghép tbt
hon 12 ndm trong khoang tir 0,5 dén 10 duong lugng, va t6t hon nita 13 tir 0,7 dén 3
duong lugng, tinh theo dan xuét axit boronic (II).

Vi du vé chét xtc tac kim loai dugc st dung trong phan ing ghép bao gbm san
phdm cong 1,1’-bis(diphenylphosphino)feroxen diclopaladi(Il) diclometan, paladi(II)
clorua, bis(dibenzylidenaxeton)paladi(0), tetrakistriphenylphosphin paladi(0), hodc
diclobistriphenylphosphin paladi(0), va san  phdm cong
1,1’-bis(diphenylphosphino)feroxen diclopaladi(Il) diclometan dugc uu tién.

Luong chit xuc tac kim loai dugc sir dung trong phan tng ghép t6t hon 12 ndm

-20-



33079

trong khoang tir 0,01 dén 5 dwong lugng, va tét hon nita 1a tir 0,05 dén 0,5 duong
lugng, tinh theo dAn xuét axit boronic (II).

Vi du vé bazo dugc st dung trong phéan tng ghép bao gdm bazo hitu co, nhu
trietylamin hodc diisopropylétylamin, bazo vd co, nhu natri cacbonat hodc Kkali
cacbonat, amit lithi, nhu lithi hexametyldisilazit hodc lithi diisopropylamit, hogc
alkoxit kim loai, nhu tert-butyloxy natri, tert-butyloxy kali, hodc hdn hop cua ching,
va bazo vd co, nhu natri cacbonat hodc kali cacbonat, duoc uu tién.

Luong bazo dugc st dung trong phan tmg ghép tdt hon 12 nim trong khoang
tir 0,5 dén 10 duwong luong, va tét hon nita 12 1 d@én 3 duong lugng, tinh theo dAn xuét
axit boronic (II). 4 ,

Dung mdi phan tng dugc st dung trong phan tng ghép dugc chon thich hop
theo loai chét phén tmg dugc sit dung hodc tuwong tu, nhung khong bi giGi han cu thé
mién 12 n6 khong trc ché phén tmg, va vi du vé dung mdi nay bao gbém dung moi gbe
ete, nhu tetrahydrofurari, 1,4-dioxan, etylen glycol dimetyl ete, hodc dimetoxyetan,
dung moi gde nitril, nhu axetonitril hodc propionitril, dung méi hydrocacbon thom,
nhu benzen hoic toluen, dung méi phan cuc khong proton, nhw DMF hoac DMSO,
nude, hodc hén hgp cua ching. Dung moi hdn hép gdbm dung moi gbc nitril, nhu
axetonitril hodc propionitril, va nudc, duge uu tién. o

Nhiét do phan Ung cta phan tng ghép t5t hon 1a nim trong khoang tir 0 dén
200°C, va tét hon nira 14 tir 50 dén 150°C. "

Thoi gian phan tng ctia phan (mg ghép dugc chon thich hgp theo qéc diéu
kién, nhw nhiét do phan tmg, va thdi gian phan tmg tt hon 1a tir 1 dén 30 gio.

Nong do ctia din xuét axit boronic (II) dugc st dung trong phéan tng ghép khi
bét ddu phan tng t6t hon 1a nﬁgn trong khoéﬁg tr 1 mmol/L dén 1 mol/L.

DAn xuét axit boronic (IT) va din xuét aryl halogenua (III) dugc sir dung trong
phan g ghép c6 thé dugc mua hoic tao ra bdi phuong phap da biét. .

Budc thit hai ’

Luong dan xuét axit pipecolic (V) dugc str dung trohg phan g ngung tu t6t
hon 1a ndm trong khoang tir 0,1 dén 10 duong lugng, va t6t hon nita 1a tir 0,5 dén 3
duong lugng, tinh theo dan Xlljét biphenylamin (IV). o

Vi du vé chit ngung'tu duoc st dung trong phan (mg ngung tu bao gbm
N,N’-dixyclohexylcarbodiimit, N-etyl-N’-3-dimetylaminopropylcarbodiimit
hydroclorua, N,N’-carbodiimidazol,

{{[(1-xyano-2-etoxy-2-oxoetyliden)amino]oxy } -4-morpholinometylen}dimetylamoni
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hexaflophosphat (sau day duogc viét tét la COMU),
O-(7-azabenzotriazol-1-yl)-1,1,3,3-tetrametyluroni hexaflophosphat (sau day dugc viét
t4t 14 HATU), hodc O- (benzotr1azol 1-y1)-N,N,N’ ,N’-tetrametyluroni hexaflophosphat
(sau day dugc viét tit 1a HBTU) va HATU hodc HBTU dugce uu tién.

Luong chét ngung tu dugc st dung trong phan Ung ngung tu t6t hon 13 nam
trong khoang tir 0,5 dén 10 duong luong, va t6t hon nira la 1 dén 3 duong lugng, tinh
theo dan xuét biphenylamin (IV).

Vi du vé bazo dugc st dung trong phan ng ngung tu bao gbm bazo huu Cco,
nhu trietylamin hodc dusopropyletylamln, bazo vo co, nhu natri hydro cacbonat hodc
kali cacbonat, hgp chét kim loai dugc hydro hoa, nhu natri hydrua, kali hydrua, hodc
canxi hydrua, alkyl lithi, nhu metyl lithi hodc butyl lithi, lithi amit, nhu lithi
hexametyldisilazit hogc lithi diisopropylamit, hoéc hdn hgp cla ching, va bazo hitu co,
nhu trietylamin hogc diisopropyletylamin, dugc uu tién.

Lugng bazo duge sir dung trong phan tng ngung ty tét hon 1 nim trong
khoang tir 0,5 dén 10 duong lugng, va t5t hon nita 12 tir 1 dén 5 duong lugng, tinh theo
dan xuét biphenylamin (IV). )

D3n xuét biphenylamin (IV) dugc sit dung trong phan Umg ngung tu c6 thé &
dang tu do hoac mudi, nhu hydroclorua.

Dung moi phan Umg dugc su dung trong phan ung ngung tu dugc chon thich
hop theo loai chét phan ting dugc sit dung hodc chét twong tu, nhung né khong bi gi6i
han cu thé mién 14 n6 khong trc ché phan tng, va vi du v& dung mdi nay bao gbm dung
moi géc ete, nhu tetrahydrofuran, 1,4-didxan, etylen glycol dimetyl ete, hodc
dimetoxyetan, dung moi gbc halogen, nhu diclometan, cloroform, hogc 1,2-dicloetan,
dung mdi phén cuc khong proton, nhu DMF hodc DMSO, hodc dung moi gbc nitril,
nhu axetonitril hodc propionitrii, va dung méi gbc halogen, nhu diclometan, cloroform,
hodc 1,2-dicloetan, hoic dung méi phan cuc khong proton, nhu DMF hoiac DMSO,
dugce vu tién.

Nhlet do phan tng cuia phan ung ngung tu t&t hon 14 ndm trong khoang tir 0
dén 200°C, va tét hon nita 1a tir 20 dén 100°C.

Thoi gian phan tng clia phan g ngung tu dugc chon thich hop theo cac diéu
kién, nhu nhiét 46 phan ing, va tdt hon 14 ndm trong khoang tir 0,5 dén 100 gio.

Nong d6 ctia dan xuét biphenylamin (IV) duge st dung trong phan g ngung
tu khi bit ddu phan ting t&t hon 12 ndm trong khoang tir 1 mmol/L dén 1 mol/L.

Dan xudt axit pipecolic (V) dugce sit dung trong phin ung ngung tu co thé
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duqcrnuahoécduqctaorabéiphuongphépdﬁlﬁéthoacphuongphéptuongtu.
Budc thir ba

Vi du v& axit duoc st dung trong phéan tmg khir bao vé bao gbm axit clohydric,
axit trifloaxetic, hodc axit flohydric, va axit clohydric hodc axit trifloaxetic duqc‘u'u
tién.

Luong axit dugc st dung trong phan g khtt bao vé t6t hon 14 ndm trong
khoang tir 0,5 dén 100 duong lugng, va t6t hon nita 1a 1 dén 30 dwong lugng, tinh theo
din xuét amit cua axit N-tert-butoxycacbonylpipecolic (VI).

Dung méi phan tng dugc sit dung trong phan tmg khir bio vé duge chon thich
hop theo loai chét phan tmg st dung, nhung n6 khong bi gi6i han cu thé mién 13 né
khong e ché phan tGng, va vi du vé& dung mdi ndy bao gébm dung moi gbc ete, nhu
dietyl ete, tetrahydrofuran, dimetoxyetan, hodc 1,4-dioxan, dung moi géc este, nhu
etyl axetat hodc propyl axetat, dung moi géc clo, nhu diclometan, cloroform, hoac
1,2-dicloétan, dung moi géc ruq;u, nhu metanol hoic etanol, dung mdi phén cuyc khong
proton, nh‘u. DMF hoic DMSO, hodc dung moi hén hop cla chung, va dung mdi gbc
halogen, nhu diclometan, cloroform, hoac 1,2-dicloetan, hodc dung mdi phén cuc
khong proton, nhu DMF hogc DMSO, dugc vu tién. |

Nhiét dd phan (rng cia phan Gng khir bao vé t5t hon 12 ndm trong khoang tir
-78°C dén 200°C, va tdt hon nita 1a tr -20°C dén 100°C.

Thoi gian phan Gng cua phan g khir bao vé dugc chon thich hop theo cac
diéu kién, nhu nhiét do phan (ng, va thoi gian phan mg t6t hon 1a tir 1 dén 50 gio.

Nong d6 ctia dan xuét amit cia axit N-tert-butoxycacbonylpipecolic (VI) duoc
st dung trong phéan Gng khur bao vé khi bét dau phan tng t6t hon 13 tir 1 mmol/L dén 1
mol/L.

Budc tha tu

Luong dan xudt anhydrit cia axit hiru co (VIID), dan xuét este cla axit hitu co
(IX), din xuét clorua axit hitu co (X), d?lﬁ xuét axit hitu co (XI), hodc trimetylsilyl
isoxyanat dugc sir dung trong phan ing ngung tu t8t hon 14 nim trong khoang tir 1 dén
200 duong lugng, va t6t hon nita 1a tir 1 dén 80 duong lugng, tinh theo din xuAt amit
cla axit pipecolic (VII).

Vi du vé chét ngung tu duqc st dyng trong phan Ung ngung tu bao gdm
NN’ -dixyclohexylcarbodiimit, N-etyl-N’-3-dimetylaminopropylcarbodiimit
hydroclorua, N,N’-carbodiimidazol, COMU, HATU,> hodc HBTU, va HATU hoac
HBTU duge wu tién. |
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Luong chit ngung tu dwgc st dung trong phan @ng ngung tu t6t hon 13 nim
trong khoang tir 0 dén 10 duong luong, va tdt hon nita 1 tir 0 dén 3 duong lugng, tinh
theo dan xuét amit cia axit pipecolic (VII).

Vi du vé bazo dugc sir dung trong phan ng ngung tu bao gdm bazo hitu co,
nhu trietylamin hogc diisopropyletylamin, bazo v6 co, nhu natri hydro cacbonat hodc
kali caébonat, hop chit kim loai dugc hydfo hoa, nhu natri hydrua, kali hydrua, hodc
canxi hydrua, alkyl lithi, nhu metyl lithi hodc butyl lithi, lithi amit, nhu lithi
hexametyldisilazit hodc lithi diisopropylamit, hogc hdn hgp ctia chung, va bazo hitu co,
nhu trietylamin hodc diisopropyletylamin, dugc uu tién.

Lugng bazo dugc sit dung trong phan l’xng ngung tu t6t hon 14 nam trong
khoang tir 0 dén 10 duong lugng, va t5t hon nita 12 tir 0 dén 5 dwong lugng, tinh theo
dan xuét amit cia axit pipecolic (VII).

DAn xuét amit cua axit pipecolic (VII) dugc sur dung trong phan img ngung tu
co thé & dang tu do hogc la mubi, nhu hydroclorua.

Dung méi phan ung dugc si dung trong phan tng ngung tu‘ dugc chon thich
hop theo loai chét phan tng str dung ho#c twong tw, nhung n6 khong bi gioi han cu thé
mién 12 n6 khong rc ché phan tng, va vi du vé& dung moi nay bao gdm duhg méi gbe
ete, nhu tetrahydrofuran, 1,4-dioxan, etylen glycol dimetyl ete, hogc dimetoxyetan,
dung ’mc”)i géc clo, nhu diclometan, cloroform, hodc 1,2-dicloetan, dung moi phén cuc
khong proton, nhu DMF hoac DMSO, hodc dung moéi géc nitril, nhu axetonitril hodc
propionitril, va dung mdi gdc halogen, nhu diclometan, cloroform, hodc I,Z-dicloetan,
hogic dung méi phan cuc khong proton, nhw DMF hogc DMSO, dugc uu tién.

Nhiét d6 phan Gng clia phan Umg ngung tu t5t hon 1a ndm trong khoang tir
-78°C dén 200°C, va tot hon nira 1a tir -20°C dén 100°C.

Thoi gian phan Gmg clia phan ing ngung tu dugc chon thich hop theo cac diéu
kién, nhu nhiét do phan Gng, va thoi gian phan Ging t&t hon 13 tx 0,5 dén 100 gid.

Nong 6 ciia din xult amit ca axit pipeéolic (VII) dugc st dung trong phan
tng ghép khi bt d4u phén tng tét hon 13 1 mmol/L dén 1 mol/L.

Dan xuét anhydrit cia axit hitu co (VIII), din xuit este cua axit hitu co (IX),
dan xuét clorua axit hitu co (X), din xut axit hitu co (XI), va trimetylsilyl isoxyanat
dugc st dung trong phan mg ngung tu cd thé dugc mua hoic tao ra béi phuong phap
da biét hoic phuwong phap tuong tu.

Thubc, chit dbi khang RORy, va chét tri liéu hoic chét ngin ngira bénh ty

mién hoic di tmg bénh theo sdng ché dic trung béi viéc chira din xuat amin dang
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vong (I) hodc mubi duge dung cuia n6 lam thanh phén hoat tinh. Bénh tu mién néu trén
tSt hon 12 bénh da xo ciing hodc bénh vay nén, va bénh di ing néu trén t6t hon 13 viém
da di ing, va tdt hon nita 13 viém da do tiép xuc hodc viém da co dia.

“Chét d6i khang RORY” nghia 12 hop chét c6 tac dung tc ché chirc ning cla
RORYy, tir d6 triét tiéu hodc lam gidm hoat tinh cta no.

“Bénh ty mién” 1a thuat ngit chung chi céc bénh trong d6 dap tmg mién dich
qué mirc tin cong té bao va mod binh thudng cua cac ca thé, din dén cac triéu ching,
va vi du v& céc bénh nay bao gém bénh da xo cliing, bénh vay nén, bénh viém khép
dang thép, luput ban d6 hé théng, viém cot sdng dinh khép, viém mang bd dao, dau da
co do thip khép, xo cing bi, viém mach, bong nude, bong nuéc pemphigoid, hodc
viém bi co. Ngoai ra, bénh ty mién theo sang ché bao gdbm viém nang 16ng hodc lang
tréng.

“Bénh di tng” 1a bénh xuét phat tir dap Ung mién dich qua murc v6i khang
nguyén cu thé, va vi du vé bénh’bao gém viém da di ing, viém da do tiép xuc, viém da
co dia, viém mii dj tng (di tng phén hoa), viém két mac di ung, viém da day rudt do
di tmg, hen phé quéan, hen & tré nho, hodc di tmg thirc an. |

“Bénh da xo cing” 1a bénh dic trung badi sy huy myelin trong d6 vé myelin
bao ngoai sg¢i than kinh, nhu n3o, tiy song, va than kinh thi gi4c, bi pha huy, va dic
trung boi sy tién trién cta réi loan 0 su tai phat va thuyén giam lap di lap lai. Cac
triéu chung thay ddi tity vao vi tri cia thuong tdn, va 14 nhiéu triéu chimg than kinh
khéc nhau, nhu suy giam thi luc, liét tir chi, rdi loan cam giéc, va r6i loan dang di. Vi
du vé& bénh da xo cimg bao gdm bénh da xo cing tai phat-thuyén gidm, bénh da xo
ctng dang tién trién nguyén phat, va bénh da xo cting dang tién trién th phat.

“Bénh vay nén” 13 bénh viém cia da lién quan dén su xAm chiém va hoat héa
té bao mién dich va ching day 16p gai thu dugc. Thudng, triéu chimg dugc goi 1a troc
vay da trong d6 cdc vady mau tréng dinh day véi chd phat ban mau do & nhiu phin
khac nhau trén khép co thé va sau d6 hién tuong bong troc xuét hién. Vi du vé bénh
vay nén bao gém bénh vay nén mang, bénh vay nén c6 mun mu, bénh vay nén viém
khép, bénh vay nén dang mang, va bénh vay nén dé da.

“Viém da di img” 1a thuat ngi chung chi bénh vé da gay ra do phén tng di Gmng
va dugc dic trung béi hién tugng nglra man tinh va phat ban trén mit, cd, khuju tay
va/hodc dau g01. Vi du vé viém da di tng bao gom viém da do tlep xuc, viém da co dia,
va bénh tuong tu.

“Viém da do tiép xuc” 1a bénh viém eczema phat trién khi khang nguyén ngoai
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sinh dugc tiép xtac véi da, va vi du vé bénh nay bao gém viém da di tmg do tiép xuc,
viém da do tiép xic anh sing, viém da do tiép xuc hé théng, va chimg may day do tiép
xtc. Vi du vé khang nguyén bao gdm chét gy di tmg 1a kim loai (coban, niken, v.v.),
chét gdy di ing thyuc vat (s?)i doc, anh thao, v.v.), va chét gay di tng 1a thuc phém (xo04ai,
bach qua, v.v.).

“Viém da co dia” 12 bénh vé da trong d6 nhiéu bénh nhan c6 khuynh huéng di
mg. N6 dugc dic trung boi chimg eczema hé théng d6i xtng 13p lai su kich phat va
thuyén gidm. Vi du vé bénh nay bao gdm viém than kinh da khuéch tan, eczema thé
dia, viém than kinh da co dia, Besnier prurigo, eczema cAp tinh & tré em, eczema nép
gép, eczema co dia & t& chi, eczema thé dia ¢ tré em, eczema kho ¢ tré em, eczema &
tré em, viém da co dia & nguoi 16n, eczema ndi sinh, viém da & tré em, va eczema man
tinh & tré em.

N D?yn xuét amin dang vong (I) hodc mubi dugc dung ciia n6 dugc dic trung boi
viée tc ché chirc ning ciia RORy bing céch trc ché lién két giﬁa RORy va chit dong
hoat héa. Vi da biét rang RORYy c6 lién quan dén nhiéﬁ bénh.khéc nhau va ring viéc
cai thién tinh trang bénh hodc lam gidm tri¢u chimg co thé dugc mong doi bang cach
trc ché chirc ning cia RORy, dan xuét amin dang vong (I) hodc mudi duge dung cla
né c6 thé duoc st dung lam thudc chita bénh trong d6 viéc cai thién tinh trang bénh
hodc lam giam tri€u chimg c6 ﬂthé dugc mong doi bﬁng cach uc ché chirc ning cua
RORY, cu thé 13 & dang chét tri liéu hoic chét ngin ngf;a cac bénh tu mién hoidc bénh
di i’rng. Chét tri liéu hodc chét ngan ngira bénh tur nﬁén néu ffér_l t6t hon 14 c6 thé dugc
st dung lam chét tri liéu hodc chét ngdn ngua cho bénh da X0 cﬁng, bénh vay nén,
bénh viém khép dang thdp, luput ban dé hé théng, viém cot séng dinh khop, viém
mang bd dao, dau da co do thép khép, xo cling bi, viém mach, bong nudc, bong nudc
pemphigoid, viém bi co, viém nang 16ng, hodc lang tréng, va tot hon nita la duge st
dung lam chét tri liéu hoic chét ngin ngira cho bénh da X0 cing hodc bénh vay nén.
Chét trj liéu hodc chét ngdn ngra bénh d1 ung néu trén téf hon la 06 thé dugc str dung
lam chét tri liéu hodic chét ngin nglra cho bénh viém da di ing, viém da co dia, viém
miii di ¢ng (di tng phén hoa), viém két maé di tng, viém da day rudt do di ung, hen
phé quén, hen & tré nho, hodc di ing thirc 4n, va tdt hon nita 13 dugc sir dung lam chét
tri liéu hodc chit ngan ngl‘xa cho bénh viém da do tiép xtc hodc viém da co dia.

C6 thé danh gia ring din xuét arhin dang V(‘)rig (I) hoac: mudi dugc dung cua
n6 c6 hoat tinh di khang RORy 1am tc ché lién két gitta RORy va chit ddng hoat hoa,

bang cach str dung nghién ctru in vitro. Vi du v€ nghién ciru in vitro bao gdm phuong
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phdp dénh gid lién két gitta RORy va chit chti van (vi du, cholesterol) (WO
2012/158784, WO 2013/018695) va phuong phap dénh gi lién két gitra mién lién két
phéi tir cia RORy va chét ddng hoat héa (WO 2012/064744, WO 2013/018695). Tac
dung trc ché dbi véi hoat tinh phién ma ctia RORy ¢6 th8 duge d4nh gia bang cich sir
dung nhiéu thir nghiém gen chi thi khac nhau (WO 2012/158784, WO 2012/064744,
WO 2013/018695). |

Thuc té 13 din xuét amin dang vong (I) hodc mubi duge d\,ing cta nd trc ché
chirc nang cia RORy ¢o6 thé dugc danh gi4 st dung lympho bao thu dugc tir nhiéu co
quan khéc nhau, nhu 14ch hodc méu ngoai bién, vdi su san xuét IL-17 hodc qud trinh
biét hoa t& bao Th17 lam chi sb. Vi du vé phucmg phép su dung.viéc san xuét IL-17
lam chi s& bao gdm phuong phap do mirc do san xuét IL-17 bing viéc kich thich IL-23
st dung té bao lach cta chudt (The Journal of Biological Chemistry, 2003, Vol. 278,
No. 3, p.1910-1914). Vi du vé phuong phép st dung qua trinh biét héa té bao Th17
1am chi s& bao gdm phuong phap do luqhg san xuét IL-17 hodc ty 18 té bao dwong tinh
vGi 1Lf17 , v.v. bing céch kich thich t& bao T non CD4+ thu duoc tir té bao lach cia
chuot hoac PBMC cua ngudi véi nhiéu xytokin khéc nhau (vi dy, IL-1, IL-6, IL-23,
va/hoic TGF-B) va nhidu khang thé khac nhau (vi dy, khéng thé khang CD3, khéng thé
khéng CD28, khang thé khang IL-4, khéng thé khéng IFN-y, vi/hodc khéng thé khéng
IL-2) d& duge biét héa thanh Th17 (WO 2012/158784, WO 2013/018695).

Thuyec té 13 din xuét amin dang vong (I) hodc mubi dugc dung ciia né c6 hiéu
qua diéu tri hodc ngin ngita cac bénh tu mién c¢6 thé dugc danh gia b%lng cach st dung
mAu bénh. Vi du v& mAu bénh bao gdm mAu viém ndo tity tw mién thir nghiém (Journal
of Neuroscience Research, 2006, Vol. 84, p.1225-1234), mAu bénh vay nén do
imiquimod gy ra (Journal of Immunology, 2009, Vol. 182, p.5836-5845), mau viém
khép colagen (Annual Review of Immunology, 1984, Vol. 2,7 p.199-218), mau luput
ban d6 hé théng tu phat (Nature, 2000, Vol. 404, p.995-999), mau viém cot song dinh
khép (Arthritis Research & Therapy, 2012, Vol. 14, p.253-265), mAu viém mang bd
dao tu mién tht nghiém (Journal of Immunology, 2006, Vol. 36, p.3071-3081), mau Xo
ctrng bi (Journal of Investigative Dermatology, 1999, Vol. 112, p.456-462), mau viém
mach (The Journal of Clinical Investigation, 2002, Vol. 110, p.9554963), mau bong
nude (The Journal of Clinical Investigation, 2000, Vol. 105, p.625-631), mau bong
nude pemphigoid (Experimental Dermatology, 2012, Vol. 21, p.901-905), mau viém bi
co (American Journal of Pathology, 1985, Vol. 120, p.323-325), mAu viém nang long
tl,l" phat (European Journal of Dermatology, 2005, Vol. 15, p.459-464), hoic miu lang
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tring (Pigment Cell & Melanoma Research, 2014, Vol. 27, p.1075-1085). Mau viém
ndo tay tu mién thir nghiém thuong duoc st dung lam mAu bénh da xo cimg. Miu
bénh vay nén do imiquimod gy ra thuong dugc sir dung lam mau bénh vay nén.

Thye té 12 d3n xuét amin dang vong (I) hodic mubi dugc dung cia n6 c6 hiéu
qué diéu tri hodc ngin ngira bénh dj tmg ¢6 thé duge danh gia bing céach st dung mau
bénh. Vi du vé miu bénh bao gém mau viém da di tmg do dinitroﬂobenzen (sau day
duoc viét tit 1a DNFB) gy ra (Pharmacological Reports, 2013, Vol. 65, p 1237-1246),
mau viém da co dia do oxazolon gay ra (Journal of Investigative Dermatology, 2014,
Vol. 134, p.2122-2130), mau viém mii dj tng do ovalbumin gay ra (J ournal of Animal
Science, 2010, Vol. 81, p.699-705), miu viém két mac di ung do IgE gay ra (British
Journal of Ophthalmology, 2012, Vol. 96, p.1332-1336), mau viém da day rudt di tng
(Gastroenterology, 1997, Vol. 113, p.1560-1569), mAu hen do ovalbumin gy ra
(American Journal of Respiratory and Critical Care Medicine, 1997, Vol. 156,
p.766-775), hodc mau di tng thirc dn do dvalbumin gdy ra (CIinical} & Experimental
Allergy, 2005, Vol. 35, p.461-466). Mau viém da d1 tng do DNFB géy ra thuong dugc
st dung 1am mAu viém da di ung, déc biét 1a mAu viém da do tiép xtic. Mau viém da co
dia do oxazolon gdy ra thuong duoc st dung 1am mau viém da co dia.

Hleu qua cta din xult amin dang vong (1) hodc mudi duorc dung cia nd dé
didu tri hodc ngan ngira bénh tu mién hodc bénh di tng c6 the duorc danh gi4 bang
cach su dung nghién ctu in vitro néu trén, vi dy, v6i sy gidm luong hen két gitta mién
lién két phdi tir cia RORy va chit ddng hoat héa, hoac sy giam lugng san xuét ra
IL-17, 1a chi sb cho chiic ning cla RORy, lam chi s6. Hiéu qua diéu tri hodc ngan
ngira bénh da xo cung cd thd dugc danh gia bang cach sir dung fnﬁu viém ndo tuy tu
mién thir nghiém néu trén, vi dy, véi sy gidm diém triéu chimng than kinh, 1a chi sé dic
trung ctia bénh da xo cing, lam chi s6. Hiéu qua diéu tri hogic ngin ngira bénh vay nén
c6 thé dugc danh gia bang cach st dung mau bénh vay nén do imiquimod gdy ra néu
trén, vi du, voi sy gidm d6 day cia da, nhu dai ta1 ma tang cung voi tién trlen cta triéu
chtng ctia mau bénh Vay nén, lam chi sb. Hiéu qua didu tri hodc ngin nglra viém da di
ung, dic biét la viém da do tlep xuc, €0 thé duqc danh gia bang cach st dung mau
viém da di img do DNFB gdy ra néu trén, vi dy, v6i sy gidm do day cla da, nhu dai tai_,
ma tang cung véi tién trién ctia triéu chung viém da, lam chi sb. Hiéu qua diéu tri hodc
ngin ngira viém da co dia c6 thé duoc danh gia bing cach sit dung mAu viém da co dia
do oxazolon gdy ra néu trén, vi dy, v6i sy giam do day cla da, nhu dai tai, ma ting

cling véi tién trien cua triéu chimg viém da, 1am chi so.
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DAan xuit amin dang vong (I) hodc mudi dugc dung clia né co thé dugc sit
dung lam thudc hitu ich (cu thé 13, chét tri liéu hoic chét ngan ngura bénh ty mién hoidc
bénh di ing) khi dugc dung cho ddng vat ¢6 vi (vi dy, chudt nhét, chudt, chudt déng,
tho, ché, khi, bo, clru, hodc ngudi), cu thé 13 ngudi. Khi dan xuét amin dang vong (1)
hoac mudi dugc dung cua nd dugce st dung 1am sang lam thube, din xuét amin dang
vong (1) hoac mudi dugc dung ciia né cé thé dugc st dung ngay hoic c6 thé dugc tron
thich hop véi cac chét phu gia, nhu ta duoc, chit 1am 4n dinh, chit bao quén, chét dém,
chét hoa tan, chit nhii hoa, chét pha lodng, hogc chét déng truong. Thubc néu trén c6
thé dugc san xudt bing phuong phép thong thudng st dung cic chéit mang dugc chét
thich hop. Vi du vé dang lidu cia thubc néu trén bao gdm céc ché phim dung duong
" miéng, nhu vién nén, vién nang, hat, bt hodc siro; ché phém dung ngoai dudng ti€u
héa nhu x6ng, tiém, thudc dan hodc chét 1éng; hogc thuéc md, kem, hodc cao dan dé
st dung tai chd. Ngoai ra, cac ché pham c6 tac dung kéo dai co thé dugc st dung.

Thubc néu trén tét hon 14 chira tir 0,00001 dén 90% trong lugng, va t6t hon
nita 1a tir 0,01 dén 70% trong luong 14 dan xuét amin dang vong (I) hodc mudi dugc
dung cta no. Liéu dugc chon thich -hqp theo triéu ching, do tudi, va cén ning cla
bénh nhan, va phuong phap st dung. Déi voi luvgng thanh phén hidu qua cho ngudi 16,
0,1 pg dén 1 g mdi ngay dbi voi ché phéfn tiém, 1 pg dén 10 g mdi ngay dbi v6i ché
phim dung dudng miéng, va 1 pg dén 10 g mdi ngay dbi voi cao dan dugc wu tién, va
mdi loai c6 thé duge sir dung mot 14n hodc nhiéu 14n theo c4c lidu chia nhé.

Vi du vé& chit mang hodc chit pha lodng dugc dung cla thuéc néu trén bao
gbm chit gén két (siro, gelatin, gdbm arabic, sorbitol, polyvinyl clorua, tragacan ho#c
chét trong tv), t& duge (dudng, lactoza, tinh bot bép, canxi phosphat, sorbitol, glyxin
hodc chit twong tu), hodc chét gay tron (magie stearat, polyetylen glycol, bdt talc,
silica hodc chit twong tu). .

DPé cung cdp hodc ting cudng tac dung tri liéu hodc ngan ngira hodc dé giam
lidu dung, thubc c6 thé duge st dung trong hdn hop hoic két hop véi cac thudc khac &
lugng thich hop.

Sang ché s& dugc mo ta chi tiét hon bang céc vi du tham khao va vi du thuc
hién sang ché duéi day, nhung sang ché khong b1 gidi han & céc vi du nay.

Vi du thyc hién sang ché

Céc hop chét ¢6 bén trén thi trudong duge sir dung trong hop chét dugc sit dung

trong viéc tdng hop céc hop chit cia vi du tham khao va vi du thyc hién séng ché,

khong néu dén phuong phap tbng hop ciia né. “Nhiét o trong phong” trong cac vi du
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tham khao va vi du thuc hién séng ché thuong chi nhiét 4o nim trong khoang tir 10°C
dén 35°C. Phén tram (%) 1a %mol/mol hiéu suét, % thé tich ding cho dung mdi dugc
sir dung trong sic ky cdt va sdc ky 16ng hiéu ning cao, va % trong lugng cho cic
trudng hop khac trir khi duge quy dinh cu thé khéc. Tén cta dung mdi dugc thé hién
trong dit lidu NMR chi dung méi dugc sit dung dé do. Phd NMR 400 MHz dugc do st
dung phd ké cong hudng tir hat nhan INM-AL 400 (JEOL Ltd.) hogc phd ké cong
hudng tir hat nhan INM-ECS 400 (JEOL Ltd.). Dich chuyén héa hoc dugc chira béi 6
(don vi: ppm) véi tetrametylsilan lam chét chuén, cac ky hiéu dugc chi ra bdi s (vach
don), d (vach doi), t (vach ba), q (vach bbn), quint (vach nim), sept (vach sdu), m
(nhidu vach), br (rong), dd (hai vach ddi), dt (hai vach ba), ddd (hai vach doi cta vach
d61), dq (hai vach bén), td (ba vach hai), va tt (ba vach ba). Khong duoc dé cép dén khi
cac proton clia nhém hydroxyl, nhém amin hodc nhém twong ty c6 dinh rt nho. Phd
ESI-MS dugc do sir dung Agilent Technologies 1200 Series, G6130A (Agilent
Technologies). Silica gel 60 (Merck) duge st dung lam gel silica, amin silica gel DM
1020 (Fuji Silysia Chemical Ltd.) dugc st dung lam gel amin silica, va YFLC
W-prep2XY (Yamazen Corporation) dugc sir dung lam séc ky.

Vi dy tham khéo 1. Tbng hop 2-clo-2’-(triflometoxy)-[1,1°-biphenyl]-4-amin:

Bb sung 4-bromo-3-cloanilin (1,00 g, 4,84 mmol), kali cacbonat (1,00 g, 7,27
mmol), 1,1’-bis(diphenylphosphino)feroxén diclopaladi(I) diclometan san phim cong
(0,396 g, 0,484 mmol), va nudc cAt (3,0 mL) vao dung dich aXetonitril (9,0 mL) chtra
axit 2-triflometoxyphenylboronic (1,10 g, 5,33 mmol) & nhiét do trong phong va nhiét
do nay duoc tang 1én 90°C, sau do6 khudy trong 18 gid. Dung dich phéan {mg duoc loc
qua silica gel va sau do san pham loc duge cd dudi ap sudt giam. Phan con lai dugc
tinh sach bing sic ky cot (silica gel, n-hexan/etyl axetat = 85/15 dén 67/33) dé thu
duoc 2-clo-2’-(triflometoxy)-[1,1°-biphenyl]-4-amin (sau ddy duoc goi la hop chét ctia
vi du tham khao 1) (1,03 g, 3,57 mmol, 73,6%) dudi dang san phdm chira diu mau
vang.

IH-NMR (400MHz, CDCls) &: 3,79(s, 2H), 6,62(dd, J=8,3, 2,3Hz, 1H), 6,80(d,
J=2,3Hz, 1H), 7,05(d, J=8,3Hz, 1H), 7,30-7,41(m, 4H).

ESI-MS:m/z = 288(M+H)".

Vi du tham khéo 2. Téng hogp tert-butyl
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2-((2-clo-2’-(triflometoxy)-[1,1°-biphenyl]-4-yl)carbamoyl)piperidin- 1-carboxylat:

B& sung dung dich DMF (2,0 mL) chira hop chét ctia vi dy tham khao 1 (0,300
g, 1,04 mmol), HATU (0,436 g, 1,15 mmol), va diisopropyletylamin (0,273 mL, 1,56
mmol) vao dung dich DMF (2,0 ml) chira axit
1-(tert-butoxycacbonyl)piperidin-2-carboxylic (0,263 g, 1,15 mmol) ¢ nhiét do trong
phong, sau do khudy & cung nhiét do trong 16 git. Thém nuéc cit vao dung dich phan
ung va dung dich dugc chiét bang dung moéi hdn hgp cia n-hexan/etyl axetat =
20/80(v/v). Lép hitu co dugc rira b::ing nuéc mudi bién bio hoa, duge 1am kho trén
natri sulfat khan va dugc loc, va sau d6 san phém loc dugc co dudi ap sudt giam. Phén
con lai dugc tinh sach bing sic ky cot (silica gel, n-hexan/etyl axetat = 90/10 dén
67/33) aé thu duogc tert-butyl
2-((2-clo-2’~(triflometoxy)-[1,1’-biphenyl]-4-yl)carbamoyl)piperidin- 1-carboxylat (sau
day duoc goi 1a hgp chit cia vi du tham khéoA2) (0,483 g, 0,968 mmol, 92,8%) dudi
dang chét rin mau trang.
IH-NMR (400MHz, CDCl3) &: 1,43-1,51(m, 2H), 1,53(s, 9H), 1,60-1,75(m, 3H),
2,35(d, J=12,7Hz, 1H), 2,80-2,89(m, 1H), 4,03-4,13(m, 1H), 4,86-4,89(m, 1H), 7,22(d,
J=8,3Hz, 1H), 7,29-7,45(m, 6H), 7,80(br, 1H).
ESI-MS:m/z = 499(M+H)".
Vi du tham khéo 3. Tong hop
N-(2-clo-2’-(triflometoxy)-[1,1° -biphenyl]-4-yl)piperidin-2-carboxamit:

Bb sung axit trifloaxetic (0,522 mL, 6,78 mmol) vao dung dich diclometan
(5,0 mL) chtra hgp chét cua vi du tham khao 2 (0,483 g, 0,968 mmol) & nhi€t do trong
phong, sau do khudy & cing nhiét do trong 20 gio. Dung dich phan tng dugc cd dudi
ap suét giam, dugc trung hoa bang dung dich kali cacbonat chira nuéc, va sau d6 dugc
chiét bang cloroform. Lép hitu co duge 1am kho trén natri sulfat khan va duogc loc, va

sau d6 san pham loc dugc cd dudi ap sudt giam. Phan con lai duge tinh sach bang sdc
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ky cot (amin silica gel, n-hexan/etyl axetat = 60/40 dén 20/80) dé thu duoc
N-(2-clo-2’-(triflometoxy)-[ 1,1’ -biphenyl]-4-yl)piperidin-2-carboxamit (sau day dugc
goi 1a hgp chét ctia vi du tham khao 3) (0,309 g, 0,775 mmol, 80,0%) duéi dang chét
rin mau tring. “

'H-NMR (400MHz, CDCl3) &: 1,53(ddd, J=36,8, 17,9, 8,8Hz, 4H), 1,78-1,86(m, 1H),
2,00-2,07(m, 1H), 2,74-2,82(m, 1H), 3,03-3,10(m, 1H), 3,38(dd, J=9.6, 3,5Hz, 1H),
7,23(d, J=8,3Hz, 1H), 7,31-7,37(m, 3H), 7,40-7,45(m, 1H), 7,53(dd, J=8,3, 2,0Hz, 1H),
7,82(d, J=2,2Hz, 1H), 9,02(br, 1H).

ESI-MS:m/z = 399(M+H)".

Vidu 1. Téng hop

1-axetyl-N-(2-clo-2’-(triflometoxy)-[ 1,1’ -biphenyl]-4-yl)piperidin-2-carboxamit:

O OCF3 )

Bb sung trietylamin (0,0367 mL, 0,263 mmol) va axetic anhydrit (0,0182 mL,
0,193 mmol) vao dung dich diclometan (3,0 mL) chtta hop chét cta vi du tham khéo 3
(0,0700 g, 0,176 mmol) & 0°C va nhiét o dugc ting dén nhiét do trong phong, sau d6
khudy trong 1 gid. Thém nudc cét vao dung dich phéan tng va dung dich dugc chiét
bang cloroform. L&p hitu co dugce rira bing nudc cit va nuéc mudi bién bio hoa, duge
lam kho trén natri sulfat khan va duoc loc, va sau d6 san phém loc duoc ¢6 dudi ap
suét giam. Phan con lai dugce tinh sach b%lng sic ky cot (silica gel, cloroform/metanol =
95/5) dé thu duoc
1-axetyl-N-(2-clo-2’-(triflometoxy)-[1,1° -biphenyl]-4-yl)piperidin-2-carboxamit (sau
day dugc goi 1a hop chét vi du 1) (0,0730 g, 0,166 mmol, 94,3%) dudi dang chit rin
mau tréng.
'H-NMR (400MHz, CDCls) &: 1,46-1,63(m, 1H), 1,67(d, J=7,8Hz, 1H), 1,89-2,02(m,
2H), 2,22(s, 3H), 2,29(d, J=12,9Hz, 1H), 3,22(t, J=13,2Hz, 1H), 3,78(d, J=12,7Hz, 1H),
529(d, J=5,1Hz, 1H), 7,20(d, J=8,3Hz, 1H), 7,29-7,37(m, 3H), 7,40-7,44(m, 2H),
7,80(br, 1H), 8,65(br, 1H). ' |
ESI-MS:m/z = 441(M+H)".
Vi du 2. Téng hop
N-(2-clo-2’-(triflometoxy)-[1,1’-biphenyl]-4-y1)-1 -(2,2,2-trifloaxetyl)piperidin-2-carb

oxamit:
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O OCF,4 o

H

- Theo ciing mdt quy trinh nhu trong Vi du 1, ngoai trix viéc trifloaxetic anhydrit
duogc su dung thay cho axetic anhydrit,
N-(2-clo-2’-(triflometoxy)-[1,1°-biphenyl]-4-y1)-1 -(2,2,2-trifloaxetyl)piperidin-2-carb
oxamit (sau day dugc goi 1a hop chét vi du 2) (0,0500 g, 0,101 mmol, 99,0%) thu dugc
dudi dang chét rdn mau tréng.

IH-NMR (400MHz, CDCl3) &: 1,56-1,86(m, 4H), 1,98(dt, J=11,2, 4,6Hz, 1H), 2,36(d,
J=14,1Hz, 1H), 3,37(td, J=13,4, 2,6Hz, 1H), 4,01(d, J=13,9Hz, 1H), 5,18(d, J=5,4Hz,
1H), 7,21(d, J=8,3Hz, 1H), 7,30-7,46(m, SH), 7,79(br, 1H), 7,89(br, 1H).

ESI-MS:m/z = 495(M+H)".

Vi du 3. Téng hop

N-(2-clo-2’-(triflometoxy)-[1,1°-biphenyl]-4-y1)- 1-propionylpiperidin-2-carboxamit:

OCF,
% oY
o N”\(N)
H

B6 sung trietylamin (0,0157 mL, 0,113 mmol) va propionyl clorua (0,00719
mL, 0,0828 mmol) vao dung dich diclometan (2,0 mL) chira hop chét cua vi du tham
khao 3 (0,0300 g, 0,0752 mmol) & 0°C va nhiét do dugc tang dén nhiét do trong phong,
sau d6 khudy trong 30 phit. Thém metanol vao dung dich phén tng, va dung dich nay
duoc ¢o dudi ap sudt giam. Phén con lai duge tinh sach bang sic ky cot (silica gel,
cloroform/metanol = 100/0  dn  90/10) dé thu duge
N-(2-clo-2’-(triflometoxy)-[1,1’-biphenyl]-4-yl)-1 -propionylpiperidin-2-carboxamit
(sau day dugc goi 1a hop chét vi du 3) (0,0340 g, 0,0747 mmol, 99,4%) dudi dang chét
rdn mau tring. ‘ ‘
'H-NMR (400MHz, CDCl3) 8: 1,22(t, J=7,3Hz, 3H), 1,55(br, 2H), 1,76(br, 2H), 1,97(t,
J=13,2Hz, 1H), 2,30(d, J=12,7Hz, 1H), 2,48(dq, J=6,6, 2,0Hz, 2H), 3,12(td, J=13,2,
2.8Hz, 1H), 3,83(d, J=13,2Hz, 1H), 5,29(d, J=5,4Hz, 1H), 7,20(d, J=8,3Hz, 1H),
7,29-7,36(m, 4H), 7,39-7,45(m, 1H), 7,84(br, 1H), 8,56(br, 1H).
ESI-MS:m/z = 455(M+H)". -
Vi du 4. Téng hop |
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N-(2-clo-2’-(triflometoxy)-[1,1’-biphenyl]-4-y1)-1 -(2-metoxyaxetyl)piperidin-2-carbo

O o

B6 sung dung dich DMF (0,5 mL) chira hop chét cta vi du thani khao 3
(0,0300 g, 0,0752 mmol), HATU (0,0343 g, 0,0902 mmol) va diisopropyletylamin
(0,0197 mL, 0,113 mmol) vao dung dich DMF (0,5 mL) chira axit Z-ﬁletoXyaxetic
(0,00693 ml, 0,0903 mmol) ¢ nhiét do trong phong, sau do khudy & cing nhiét do

trong 3 gi¢. Thém nudc cit vao dung dich phan tGng, va dung dich dugc chiét bang

xamit:

dung mdi hdn hop cla n-hexan/etyl axetat = 20/80. L6p hitu co dugc rira bang nudce
mudi bién bio hoa, dugc lam kho trén natri sulfat khan va duoc loc, va sau d6 san
phém loc duge co dudi ap sudt giam. Phan con lai dugc tinh sach bang sic ky cot
(silica gel, n-hexan/etyl axetat = 50/50 dén 0/100) dé thu duoc
N-(2-clo-2’~(triflometoxy)-[1,1’-biphenyl]-4-y1)-1 -(2-metoxyaxetyl)piperidin-2-carbo
xamit (sau ddy dugc goi la hop chét vi du 4) (0,0266 g, 0,0565 mmol, 74,6%) dudi
dang chét rin mau trang.

'H-NMR (400MHz, CDCls) &: 1,58-2,00(m, 5H), 2,33(d, J=14,4Hz, 0,8H), 2,48(d,
J=12,7Hz, 0,2H), 2,63(t, J=12,7Hz, 0,2H), 3,14(t, J=13,0Hz, 0,8H), 3,48(s, 2,4H),
3,51(s, 0,6H), 3,82(d, J=12,7Hz, 0,8H), 4,12(d, J=11,7Hz, 0,2H), 4,18(d, J=13,9Hz,
0,8H), 4,26(d, J=13,9Hz, 0,8H), 4,34(d, J¥11,7Hz, 0,2H), 4,52-4,60(m, 0,2H),
4,64-4,68(m, 0,2H), 5,23(d, J=6,1Hz, 0,8H), 7,20(d, J=8,3Hz, 1H), 7,28-7,45(m, SH),
7,65-7,90(m, 1H), 8,46(br, 0,8H), 8,57(br, 0,2H).

ESI-MS:m/z = 471(M+H)".

Vi du 5. Téng hop

N-(2-clo-2’~(triflometoxy)-[1,1’-biphenyl] -4-yl)-_1 -(2-hydroxyaxetyl)piperidin-2-carbo

xamit:
O OCF3 oH
Cl N”\LN)
H
Theo cing mét quy trinh nhu trong Vi du 4, ngoai trir viéc axit glycolic dugc
sur dung thay cho axit 2-metoxyaxetic,
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N-(2-clo-2’-(triflometoxy)-[1,1°-biphenyl]-4-y1)-1-(2-hydroxyaxetyl)piperidin-2-carbo
xamit (sau day dugc goi la hop chét vi du 5) (0,0114 g, 0,0250 mmol, 33,2%) thu dugc
dudi dang chét rdn mau trng.

IH-NMR (400MHz, CDCl3) 8: 1,48-1,55(m, 1H), 1,63-1,71(m, 1H), 1,75-1,85(m, 2H),
1,91-2,02(m, 1H), 2,32(d, J=13,4Hz, 1H), 3,17-3,25(m, 1H), 3,43-3,53(m, 2H),
4,28-4,32(m, 2H), 5,26(d, J=5,6Hz, 1H), 7,22(d, J=8,3Hz, 1H), 7,30-7,45(m, 5H),
7,77(br, 1H), 8,14(br, 1H).

ESI-MS:m/z = 457(M+H)".

Vi du 6. Tong hop
N-(2-clo-2’-(triflometoxy)-[1,1°-biphenyl]-4-yl)-1-(2-(dimetylamino) axetyl)piperidin-

Theo cing mdt quy trinh nhu trong Vi du 4, ngoai trir vi¢e N,N-dimetylglyxin

2-carboxamit:

hydroclorua duoc su dung thay cho axit 2-metoxyaxetic,
N-(2-clo-2’~(triflometoxy)-[1,1’-biphenyl]-4-yl)-1-(2-(dimetylamino) axetyl)piperidin-
2-carboxamit (sau diy dugc goi 1a hop chit vi du 6) (0,0273 g, 0,0564 mmol, 90,0%)
thu dugc dudi dang chét rin mau tréng.

'H-NMR (400MHz, CDCl;) §: 1,40-2,20(m, 6H), 2,34(s, 3H), 2,47-2,50(m, 3,4H),
2,56-2,64(m, 0,4H), 2,92(d, J=12,6Hz, 0,6H), 3,06-3,14(m, 0,4H), 3,24(s, 0,6H),
3,67(d, J=12,6Hz, 0,6H), 4,03-4,07(m, 0,4H), 4,54-4,62(m, 1,2H), 5,24-5,27(m, 0,4H),
7,19-7,23(m, 1H), 7,30-7,46(m, SH), 7,73-7,75(m, 1H), 8,53(br, 0,4H), 10,69(br,
0,6H).

ESI-MS:m/z = 484(M+H)".

Vi du 7. Tong hop

N-(2-clo-2’-(triflometoxy)-[1,1’-biphenyl]-4-y1)-1 -(2,2-difloaxetyl)piperidin-2-carbox

QL ok,

Theo cing mdt quy trinh nhu trong Vi du 4, ngoai trir vi€c axit difloaxetic

amit:
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dugc su dung thay cho axit 2-metoxyaxetic,
N-(2-clo-2’-(triflometoxy)-[1,1’-biphenyl]-4-yl)-1 -(2,2-difloaxetyl)piperidin-2-carbox
amit (sau ddy duoc goi 1a hop chét vi du 7) (0,0212 g, 0,0444 mmol, 59,1%) thu duoc
dusi dang cht rdn mau tréng.

'H-NMR (400MHz, DMSO-D¢) §&: 1,40-1,80(m, 5,0H), 2,21-2,24(m, 0,7H),
2,29-2,34(m, 0,3H), 2,65-2,68(m, 0,3H), 3,46-3,55(m, 0,7H), 3,82-3,88(m, 0,7H),
4,28-4,34(m, 0,3H), 4,79-4,81(m, 0,3H), 5,07-5,10(m, 0,7H), 6,73(t, J=52,6Hz, 0,3H),
6,83(t, J=52,7Hz, 0,7H), 7,32(d, J=8,3Hz, 1H), 7,39-7,43(m, 1H), 7,45-7,51(m, 2H),
7,53-7,60(m, 2H), 7,90-7,93(m, 1H), 10,19(br, 0,3H), 10,25(br, 0,7H).

ESI-MS:m/z = 477(M+H)".

Vi du 8. Téng hop

N-(2-clo-2’~(triflometoxy)-[1,1’-biphenyl]-4-yI)-1 -(2-(triflometoxy)axetyl)piperidin-2-

. 0CF; 4 JCFa

Theo cing mot quy trinh nhu trong Vi du 4, ngoai tr viéc axit

carboxamit:

2-triflometoxyaxetic ~dwgc st dung thay cho axit 2-metoxyaxetic,
N-(2-clo-2’-(triflometoxy)-[1,1°-biphenyl]-4-yl)-1 -(2-(triflometoxy)axetyl)piperidin-2-
carboxamit (sau day duge goi 12 hop chét vi du 8) (0,00890 g, 0,0170 mmol, 16,9%)
thu dugc dudi dang chit rin mau tring.

'H-NMR (400MHz, CDCl3) &: 1,55-1,71(m, 2H), 1,76-1,84(m, 2H), 1,94-2,03(m, 1H),
2,32(d, J=14,5Hz, 1H), 3,29(td, J=13,1,2,7Hz, 1H), 3,67(d, J=12,7Hz, 1H),
4,68-4,76(m, 2H), 5,22(d, J=5,4Hz, 1H), 7,21-7,45(m,' 6H), 7,81(br, 1H), 8,26(s, 1H).
ESI-MS:m/z = 523(M-H)".

Vi du tham khao 4. Tong hop tert-butyl
(2-(2-((2-clo-2’~(triflometoxy)-[ 1,1’ -biphenyl]-4-yl)carbamoyl)piperidin-1-yl)-2-oxoet

yl)cacbamat:
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Theo cing mdt quy trinh nhu trong Vi du 4, ngoai trr vi€e axit
2-((tert-butoxycacbonyl)amino)axetic dugc s dung thay cho axit 2-metoxyaxetic,
tert-butyl |
(2-(2-((2-clo-2’-(triflometoxy)-[ 1,1°-biphenyl]-4-yl)carbamoyl)piperidin-1-yl)-2-oxoet
yl)cacbamat (sau ddy duoc goi la hop chit cta vi du tham khao 4) (0,116 g, 0,208
mmol, dinh lugong) thu duoc dudi dang chét rén mau tring.

IH-NMR (400MHz, CDCls) 8: 1,46(s, 9H), 1,45-1,90(m, 5H), 2,38(d, J=13,2Hz, 1H),
321(t, J=12,1Hz, 1H), 3,75(d, J=13,9Hz, 1H), 3,95(dd, J=16,7, 5,0Hz, 1H),
4,09-4,15(m, 1H), 5,32(d, J=4,9Hz, 1H), 5,42(br, 1H), 7,21(d, J=8,3Hz, 1H),
7,29-7,36(m, 3H), 7,40-7,45(m, 1H), 7,52(br, 1H), 7,80(br, 1H), 8,31(br, 1H).
ESI-MS:m/z = 556(M+H)".

Vi du tham khao 5. Téng hop

1-(2-aminoaxetyl)-N-(2-clo-2’-(triflometoxy)-[1,1 -biphenyl]-4-yl)piperidin-2-carboxa

Bd sung axit trifloaxetic (0,112 mL, 1,45 mmol) vao dung dich diclometan
(1,0 mL) ch®ra hop chét coa vi du tham khao 4 (0,115 g, 0,207 mmol) & nhiét dd trong

phong, sau do khudy & ciing nhiét d¢ trong 15 gio. Dung dich phan tmg dugc cb duéi

mit:

ap suit giam, dugc trung hoa bang dung dich kali cacbonat chira nurée, va sau d6 duge
chiét bang cloroform. Lép hitu co dugc 1am kho trén natri sulfat khan va dugc loc, va
sau d6 san phém loc dugc cd dudi ap sudt giam. Phan con lai dugce tinh sach bang sdc
ky cot (amin silica gel, cloroform/metanol = 100/0 dén 96/4) dé thu duogc
1-(2-aminoaxetyl)-N-(2-clo-2’-(triflometoxy)-[ 1,1’ -biphenyl]-4-yl)piperidin-2-carboxa
mit (sau diy dugc goi 1a hop chét cia vi du tham khao 5) (0,0613 g, 0,134 mmol,
65,0%) dudi dang chét rin mau tréng.

'H-NMR (400MHz, CDCls) &: 1,45-1,63(m, 2H), 1,70-1,81(m, 2H), 1,89-1,99(m, 1H),
2,31(d, J=14,0Hz, 1H), 3,16(td, J=14,0,2,3Hz, 1H), 3,60(d, J=1,0Hz, 2H), 3,68(d,
J=14,0Hz, 1H), 5,27(d, J=5,4Hz, 1H), 7,21(d, J=8,3Hz, 1H), 7,30-7,45(m, 5H), 7,77(br,
1H), 8,39(br, 1H).

ESI-MS:m/z = 456(M+H)".

Vi du tham khao 6. Téng hop tert-butyl
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(2-(2-((2-clo-2’~(triflometoxy)-[ 1,1’-biphenyl]-4-yl)carbamoyl)piperidin-1 -yl)-2-oxoet

yl)(metyl)cacbamat:
_OCF3 ~
O o
cl N”\(Nj
H

Theo cung mdt quy trinh nhu trong Vi du 4, ngoai trr Vviéc
N-(tert-butoxycacbonyl)-N-metylglyxin dugc st dung thay cho axit 2-metoxyaxetic,
tert-butyl
(2-(2-((2-clo-2’~(triflometoxy)-[1,1’ -biphenyl]-4-yl)carbamoyl)piperidin-1-yl)-2-oxoet
yl)(metyl)cacbamat (sau ddy duoc goi 1a hop chat cta vi du tham khao 6) (0,132 g,
0,232 mmol, 92,6%) thu dugc dudi dang chét rén mau tring.

IH-NMR (400MHz, CDCl3) &: 1,57(s, 9H), 1,38-1,80(m, 5H), 2,46-2,53(m, 1H),
3,05(s, 3H), 3,15-3,22(m, 1H), 3,66(d, J=15,7Hz, 1H), 3,77-3,84(m, 1H), 4,41(d,
J=15,7Hz, 1H), 5,41-5,44(m, 1H), 7,19(d, J=8,3Hz, 1H), 7,28-7,44(m, 4H), 7,70(br,
1H), 7,88(br, 1H), 8,61(br, 1H).

ESI-MS:m/z = 571(M+H)".

Vi du 9. Téng hop

1-(2-axetamitaxetyl)-N-(2-clo-2’-(triflometoxy)-[1,1’ -biphenyl]-4-yl)piperidin-2-carbo

OCF, HN,LO
3 0 Oﬁ/'

X N'U\LN)
O

Theo cing mét quy trinh nhu trong Vi du 3, ngoai trir viéc hop chét cia vi du

xamit:

tham khao 5 dugc st dung thay cho hop chét cta vi du tham khao 3 va axetyl clorua
dugc su dung thay ~  cho propionyl ~ clorua,
1-(2-axetamitaxetyl)-N-(2-clo-2’-(triflometoxy)-[1,1° -biphenyl]-4-yl)piperidin-'2-carbo
xamit (sau ddy dugc goi la hop chét vi du 9) (0,0274 g, 0,0550 mmol, 80,9%) thu duoc
duéi dang chit rin mau tring.

IH-NMR (400MHz, CDCl3) 8: 1,50-1,90(m, 5H), 2,09(s, 3H), 2,37(d, J=14,4Hz, 1H),
3,25(td, J=13,0,2,4Hz, 1H), 3,75(d, J=12,4Hz, 1H), 4,11(dd, J=17.2, 4,0Hz, 1H),
4,21(dd, J=17,2, 4,0Hz, 1H), 5,29(d, J=5,1Hz, 1H), 6,53(br, 1H), 7,21(d, J=8,5Hz, 1H),
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7,29-7,37(m, 3H), 7,40-7,48(m, 2H), 7,80(br, 1H), 8,26(br, 1H).

ESI-MS:m/z = 498(M+H)".

Vi du 10. Téng hop

N-(2-clo-2’-(triflometoxy)-[ 1,1°-biphenyl]-4-yl)-1-(2-(metylsulfonamit) axetyl)piperidi

O OCF3 . HN’,S\SO
Magr
' ci NM\LN)
. H . B

Theo cung mdt quy trinh nhu trong Vi du 3, ngoai trir viéc hop chét cua vi du

n-2-carboxamit:

tham khéo 5 dugc st dung thay cho hop chét cua vi dy tham khao 3 va metansulfonyl
clorua duogc su dung thay cho propionyl clorua,
N-(2-clo-2’(triflometoxy)-[ 1,1’-biphenyl]-4-y1)-1-(2-(metylsulfonamit) axetyl)piperidi
n-2-carboxamit (sau day duogc goi 1a hop chét vi du 10) (0,0202 g, 0,0378 mmol,
79,2%) thu dugc dudi dang chét rin mau tréng.

'H-NMR (400MHz, CDCL3) &: 1,52-1,95(m, 5H), 2,32(d, J=14,1Hz, 1H), 3,02(s, 3H),
3,33(t, J=12,8Hz, 1H), 3,64(d, J=13,0Hz, 1H), 4,08(d, J=4,6Hz, 2H), 5,25(d, J=4,6Hz,
1H), 5,48(br, 1H), 7,22(d, ]=8,3Hz, 1H), 7,29-7,45(m, 5H), 7,81(br, 1H), 8,09(br, 1H).
ESI-MS:m/z = 534(M+H)".

Vi du 11. Téng hop

N-(2-clo-2’-(triflometoxy)-[1,1’-biphenyl]-4-y1)-1 -(2-(metylamino)axetyl)piperidin-2-

oy

Theo cing mdt quy trinh nhu trong Vi du tham khao 5, ngoai trlr viéc hop chét

carboxamit:

cia vi du tham khao 6 dugc st dung thay cho hop chét cta vi du tham khéo 4,
N-(2-clo-2’~(triflometoxy)-[ 1,1’-biphenyl]-4-y1)-1 -(2-(metylamino)axetyl)piperidin-2-
carboxamit (sau day dugc goi la hop chét vi du 11) (0,0799 g, 0,170 mmol, 73,4%) thu
duoc duéi dang chét rin mau tréng.

'H-NMR (400MHz, CDCl3) &: 1,26-1,76(m, SH), 1,90-2,06(m, 1H), 2,28-2,42(m, 1H),
2,50(s, 2,4H), 2,60-2,63(m, 0,8H), 3,15(t, J=12,2Hz, 0,8H), 3,43(d, J=12,7Hz, 0,2H),
3,52(s, 1,6H), 3,70-3,76(m, 1H), 4,58-4,63(m, 0,4H), 5,28(d, J=4,9Hz, 0,8H),
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7,19-7,23(m, 1H), 7,30-7,45(m, SH), 7,75-7,77(m, 1H), 8,44(s, 0,8H), 10,49(s, 0,2H).
ESI-MS:m/z = 470(M+H)".

Vi du 12. Téng hop
N-(2-clo-2’(triflometoxy)-[1,1’-biphenyl]-4-y1)-1-(2-(N-metylaxetamit)axetyl)piperid

SO,

Theo cing mot quy trinh nhu trong Vi du 3, ngoai trir viéc hgp chét vi du 11

in-2-carboxamit:

Ao

duogc st dung thay cho hop chit cta vi du tham khao 3 va axetyl clorua dugc st dung
thay cho propionyl clorua,
N-(2-clo-2’-(triflometoxy)-[ 1,1°-biphenyl]-4-y1)-1-(2-(N-metylaxetamit)axetyl)piperid
in-2-carboxamit (sau diy dugc goi 1a hop chit vi du 12) (0,0261 g, 0,0510 mmol,
95,8%) thu dugc dudi dang chét rin mau tréng.

IH-NMR (400MHz, CDCl3) &: 1,48-1,76(m, 5H), 2,20(s, 3H), 2,50-2,65(m, 1H),
3,24(s, 2,1H), 3,30(s, 0,9H), 3,20-3,31(m, 1H), 3,34(d, J=15,0Hz, 0,3H), 3,63(d,
J=15,0Hz, 0,7H), 3,83-3,89(m, 0,7H), 4,60(d, J=15,0Hz, 0,7H), 4,64-4,70(m, 0,6H),
4,78(d, J=15,0Hz, 0,3H), 5,41(d, J=4,5Hz, 0,7H), 7,20-7,22(m, 1H), 7,30-7,35(m, 3H),
7,39-7,44(m, 1H), 7,60-7,75(m, 0,7H), 7,77(dd, J=8,4, 2,0Hz, 0,3H), 7,98-8,07(m,
0,7H), 8,14(d, J=1,8Hz, 0,3H), 8,64(br, 0,7H), 9,63(br, 0,3H).

ESI-MS:m/z = 512(M+H)".

Vi du 13. Téng hop

N-(2-clo-2’-(triflometoxy)-[1,1’ -biphenyl]—4-yl)- 1-(2-(N-metylmetylsulfonamit)axetyl
)piperidin-2-carboxamit:

OCF,4 N
g o) ©
QWi )
cl NJJ\C)

H

Theo cung mot quy trinh nhu trong Vi du 3, ngoai trir vi€c hop chét vi du 11
dugce st dung thay cho hop chéit cta vi du tham khao 3 va metansulfonyl clorua dugc
s dung thay cho propionyl clorua,
N-(2-clo-2’~(triflometoxy)-[1,1°-biphenyl]-4-yl)-1-(2-(N -metylmetylsulfonamit)axetyl
)piperidin-2-carboxamit (sau ddy dwgc goi 1a hop chat vi du 13) (0,0264 g, 0,0482
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mmol, 90,6%) thu dugc dudi dang chét rin mau tréng.

IH-NMR (400MHz, CDCl3) 8: 1,52-1,89(m, 5H), 2,35-2,38(m, 1H), 3,03-3,07(m, 6H),
3,20-3,31(m; 1H), 3,67-3,76(m, 1H), 4,16-4,27(m, 2H), 5,25-526(m, 1H),
7,21-7,23(m, 1H), 7,30-7,45(m, 5H), 7,83(s, 1H), 8,22(br, 1H).

ESI-MS:m/z = 548(M+H)".

Vi du 14. Téng hop

N-(2-clo-2’-(triflometoxy)-[1,1°-biphenyl]-4-yl)-1 -(etylsulfonyl)piperidin-2-carboxam

it:
OCF3
Q]
_\\
S Nk@
H
Theo cuing mot quy trinh nhu trong Vi du 3, ngoai trir viée etansulfonyl clorua
duoc su dung ‘thay cho propionyl clorua,

N-(2-clo-2’-(triflometoxy)-[1,1’ -biphenyl]-4-yl)-1-(etylsulfonyl)piperidin-2-carboxam
it (sau day dugc goi 1a hop chit vi du 14) (0,0660 g, 0,134 mmol, 99,3%) thu dugc
duéi dang chét rin mau tréang. -

IH-NMR (400MHz, CDCl3) &: 1,47(t, J=7,4Hz, 3H), 1,58-1,68(m, 2H), 1,69-1,84(m,
3H), 2,59(d, J=12,4Hz, 1H), 3,06-3,21(m, 4H), 3,88(d, J=12,0Hz, 1H), 4,56(d,
J=8,3Hz, 1H), 7,24(d, J=8,3Hz, 1H), 7,31-7,38(m, 3H), 7,40-7,50(m, 2H), 7,85(s, 1H),
8,53(br, 1H).

ESI-MS:m/z = 491(M+H)".

Vi du 15. Téng hop

N-(2-clo-2’-(triflometoxy)-[1,1°-biphenyl]-4-y1)-1 -(metylsulfonyl)piperidin-2-carboxa

mit:
c
QOIS
QI
C. Nk@
H
Theo cing mdt quy trinh nhu trong Vi du 3, ngoai trir viée metansulfonyl
clorua dugc su dung thay cho propionyl  clorua,

N-(2-clo-2’-(triflometoxy)-[1,1°-biphenyl]-4-yl)-1 -(metylsulfonyl)piperidin-2-carboxa
mit (sau ddy duoc goi 1a hop chét vi du 15) (0,0800 g, 0,168 mmol, 66,9%) thu duge

dudi dang chat ran mau trang.
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IH-NMR (400MHz, CDCl3) §: 1,47-1,61(m, 1H), 1,62-1,81(m, 4H), 2,45(d, J=10,4Hz,
1H), 3,04(s, 3H), 3,23(td, J=13,3, 2,4Hz, 1H), 3,93(t, J=7,0Hz, 1H), 4,64(br, 1H),
7,25(d, J=8,5Hz, 1H), 7,30-7,38(m, 3H), 7,43(dt, J=10,8, 3,7Hz, 2H), 7,84(d, J=2,2Hz,
1H), 8,29(br, 1H).

ESI-MS:m/z = 477(M+H)".

Vi du 16. Téng hop

N-(2-clo-2’-(triflometoxy)-[1,1°-biphenyl]-4-yl)-1 -formylpip\evridin-z-carboxamit:

H

Bb sung etyl format (0,567 mL, 7,02 mmol) vao dung dich diclometan (1,0
mL) chira hgp chét ctia vi du tham khéao 3 (0,0400 g, 0,100 mmol) & 0°C va nhiét dd
duoc ting 1€n 90°C, sau do6 khudy trong 18 gio. Dung dich phan ting dugc ¢ dudi ap
sudt giam va phian con lai dugc tinh sach bang sic ky cot (silica gel,
cloroform/metanol = 100/0 dén- 90/10) aé thu duogc
N-(2-clo-2’~(triflometoxy)-[1,1°-biphenyl]-4-yl)-1 -formylpiperidin-2-carboxamit (sau
day duoc goi 1a hop chét vi du 16) (0,0300 g, 0,0703 mmol, 70,1%) dudi dang chét rén
mau tring.
IH-NMR (400MHz, CDCls) &: 1,42-1,64(m, 2H), 1,82(d, J=10,0Hz, 2H), 1,95(dt,
J=8.8, 4,3Hz, 1H), 2,35(d, J=13,9Hz, 1H), 3,29(td, J=13,2, 2,8Hz, 1H), 3,63(d,
J=9,5Hz, 1H), 5,12(d, J=5,6Hz, 1H), 7,21(d, J=8,3Hz, 1H), 7,28-7,45(m, 5H), 7,80(br,
1H), 8,21(d, J=9,2Hz, 1H), 8,32(br, 1H).
ESI-MS:m/z = 427(M+H)".
Vi du 17. Téng hop |
N2-(2-clo-2’-(triflometoxy)-[1,1’-biphenyl]-4-yl)piperidin-1 ,2-dicarboxamit:

OCF;
o O N
cl Hu\r\”)

Bd sung trimetylsilyl isoxyanat (0,0333 mL, 0,251 mmol) va trietylamin
(0,0349 mL, 0,251 mmol) vao dung dich diclometan (3,0 mL) chira hop chét ctia vi du
tham khao 3 (0,100 g, 0,251 mmol) & 0°C va nhiét 4§ dugc tang dén nhiét do trong

phong, sau do khudy trong 72 gio. Thém metanol vao dung dich phan tng, va dung
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dich dugc c6 dudi ap sudt giam. Phén con lai duge tinh sach bang séc ky cot (silica gel,
cloroform) aé thu dugc
N2-(2-clo-2’-(triflometoxy)-[ 1,1°-biphenyl]-4-yl)piperidin-1,2-dicarboxamit (sau day
duoc goi 12 hop chét vi du 17) (0,0300 g, 0,0679 mmol, 27,1%) duéi dang chét rin
mau tring.

IH-NMR (400MHz, CDCl;) §: 1,50-1,68(m, 2H), 1,73(br, 2H), 1,81-1,92(m, 1H),
2,30(d, J=12,9Hz, 1H), 3,21(dt, J=12,8, 2,6Hz, 1H), 3,52(d, J=13,2Hz, 1H), 4,81(br,
2H), 5,03(d, J=4,6Hz, 1H), 7,20(d, J=8,3Hz, 1H), 7,29-7,37(m, 3H), 7,42(dt, J=10,8,
3,8Hz, 2H), 7,81(br, 1H), 8,95(br, 1H).

ESI-MS:m/z = 442(M+H)".

Vi du 18. Téng hop

N2-(2-clo-2’-(triflometoxy)-[ 1,1°-biphenyl]-4-y1)-N',N'-dimetylpiperidin-1,2-dicarbox

amit: » o
O OCF; | |
LT
cl NJJ\EN) ‘
H . :
Theo cing mét quy trinh nhu trong Vi du 3, ngoai trir viée dimetylcarbamoyl
clorua dugc su - dung thay cho propionyl clorua,

N2-(2-clo-2’-(triflometoxy)-[1,1’ _biphenyl]-4-y1)-N' N'-dimetylpiperidin-1,2-dicarbox
amit (sau day duogc goi la hop chét vi du 18) (0,0231 g, 0,0492 mmol, 65,4%) thu dliqc
duéi dang chét rin mau tréng. -

IH-NMR (400MHz, CDCl;) 8: 1,48-1,78(m, 4H), 1,92-2,05(m, 1H), 2,27-2,35(m, 1H),
2,94(s, 6H), 2,87-2,99(m, 1H), 3,40-3,46(m, 1H), 4,47-4,51(m, 1H), 7,20(d, J=8,6Hz,
1H), 7,30-8,00(m, 6H), 10,60(br, 1H). el '
ESI-MS:m/z = 470(M+H)".

Vi du 19. ’ Tong hop metyl
2-((2-clo-2’-(triflometoxy)-[ 1,1’ -biphenyl]-4-yl)carbamoyl)piperidin-1-carboxylat:

OCF4
cl N»\QNJ

H

Theo cing mét quy trinh nhu trong Vi du 3, ngoai trir viée metyl cloformat

duoc - s dung lam propionyl clorua, ‘metyl
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2-((2-clo-2’~(triflometoxy)-[ 1,1°-biphenyl]-4-yl)carbamoyl)piperidin-1-carboxylat (sau
day dugc goi la hop chat vi du 19) (0,0316 g, 0,0692 mmol, 92,0%) thu dugc dudi
dang chét rin mau trng.

IH-NMR (400MHz, CDCl) &: 1,46-1,78(m, 5H), 2,30-2,41(m, 1H), 2,92(t, J=12,1Hz,
1H), 3,81(s, 3H), 4,05-4,20(br, 1H), 4,93(d, J=4,6Hz, 1H), 7,23(d, J=8,5Hz, 1H),
7,31-7,45(m, 5H), 7,74-7,86(m, 1H), 8,21(br, 1H).

ESI-MS:m/z = 457(M+H)".

Vi du tham khéo 7. Tong hop tert-butyl
(R)-2-((2-clo-2’-(triflometoxy)-[ 1,1’ -biphényl]-4-yl)carbamoyl)piperidin- 1-carboxylat

O OCF;
H

Bb sung hop chat ctia vi du tham khao 1 (1,05 g, 3,66 mmol), HATU (1,53 g,
4,03 mmol), va diisopropyletylamin (0,768 mL, 4,40 mmol) vao dung dich DMF (18
mL) chira axit (R)-(+)-1-(tert-butoxycacbonyl)piperidin-2-carboxylic (0,840 g, 3,66
mmol) & nhiét d6 trong phong, sau d6 khudy & ciing nhiét do trong 18 gio. Thém nuéce
cit vao dung dich phan mg, va dung dich dugc chiét bang etyl axetat. Lép hitu co
dugc rira bang nuée mudi bién bdo hoa, duoc 1am kho trén natri sulfat khan va duge
loc, va sau d6 san phém loc dugc ¢6 dudi ap suit giam. Phan con lai duoc tinh sach
bang sic ky cot (silica gel, n-hexan/etyl axetat = 80/20) dé thu dugc tert-butyl
(R)-2-((2-clo-2’~(triflometoxy)-[1,1’-biphenyl] -4-yl)carbamoyl)piperidin-1-carboxylat
(sau ddy duogc goi la hop chét cua vi du tham khao 7) (1,60 g, 3,20 mmol, 87,3%) dudi
dang chét rdn mau tréng. '
IH-NMR (400MHz, CDCl3) 8: 1,43-1,51(m, 2H), 1,53(s, 9H), 1,60-1,75(m, 3H),
2,35(d, J=12,7Hz, 1H), 2,80-2,89(m, 1H), 4,03-4,13(m, 1H), 4,86-4,89(m, 1H), 7,22(d,
J=8,3Hz, 1H), 7,29-7,45(m, 6H), 7,80(br, 1H).
ESI-MS:m/z = 499(M+H)".
Vi dy tham khao 8. Téng hop
(R)-N-(2-clo-2’-(triflometoxy)-[1,1’ —biphenyl]-4-yl)pipéridin-2-carboxamit: '

O OCF;
»
H

¢
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B4 sung axit trifloaxetic (8,02 mL, 104 mmol) vao dung dich diclometan (30
mL) chira hgp chét ctia vi du tham khao 7 (1,60 g, 3,21 mmol) ¢ nhiét d trong phong,
sau d6 khudy & cing nhiét do trong 2 gi. Thém nudc cAt vao dung dich phén Gng va
dung dich duogc chiét bang cloroform. Lép chira nuéc duge trung hoa bang cach bb
sung dung dich natri hydroxit 1M chira nuéc va sau d6 dugc chiét bang cloroform.
Lép hfru‘co dut;c ria b%mg nude cat va nuée mudi bién bio hoa, duge 1am kho trén
natri sulfat khan, va duoc loc, va sau d6 san phém loc dugce ¢6 dudi ap suit giam dé
thu dugc (R)-N-(2-clo-2’-(triflometoxy)-[1,1’ -biphenyl]-4-yl)piperidin-2-carboxamit
(sau day duogc goi 1a hop chét cta vi du tham khao 8) (1,13 g, 2,84 mmol, 88,6%) dudi
dang chét rin mau tring.
IH-NMR (400MHz, CDCls) §: 1,53(ddd, J=36,8,17,9,8,8Hz, 4H), 1,78-1,86(m, 1H),
2,00-2,07(m, 1H), 2,74-2,82(m, 1H), 3,03-3,10(m, 1H), 3,38(dd, J=9.6, 3,5Hz, 1H),
7,23(d, =8,3Hz, 1H), 7,31-7,37(m, 3H), 7,40-7,45(m, 1H), 7,53(dd, J=8,3, 2,0Hz, 1H),
7.82(d, 1=2,2Hz, 1H), 9,02(br, 1H). "
ESI-MS:m/z = 399(M+H)".
Vi du 20. Téng hop
(R)-.l -axetyl-N-(2-clo-2’-(triflometoxy)-[ 1,1’ -biphenyl]-4-y1)piperidin-2-carb0xamit: |

l OCF;
RN
Cl N~

Bb sung trietylamin (0,750 mL, 5,38 mmol) va axetic anhydrit (0,338 mL,
3,59 mmol) vao dung dich diclometan (36 mL) chira hop chéit cua vi du tham khéo 8
(1,43 g, 3,59 mmol) & 0°C va nhiét d§ dugc ting dén nhiét do ‘trong phong, sau do
khudy trong 30 phtt. Thém nudc cAt vao dung dich phén Gmg va dung dich duogc chiét
bang cloroform. Lép hitu co duoc rira bang nudce cit va nude mudi bién bio hoa, dugce
lam kho trén natri sulfat khan va duoc loc, va sau do san phém loc duoc ¢6 dudi ap
sut giam. Phan con lai dugc tinh sach bang sic ky cot (silica gel, cloroform/metanol =
95/5) dé thu duogc
(R)-1-axetyl-N-(2-clo-2’-~(triflometoxy)-[1,1° -biphenyl]-4-yl)piperidin-2-carboxamit
(sau day dugc goi 1a hop chét vi du 20) (1,02 g, 2,32 mmol, 64,6%) dudi dang chét rin
mau tring. Két qua tir viéc phan tich sir dung ct bat dbi xtmg, thdi gian lvu cua hop
chét thu dugc tir vi du 20 1a 32,8 phit, va do tinh khiét quang hoc khi d6 1a 99,0%ee.

Céc diéu kién phan tich st dung cot bét d6i ximg 1 nhu sau.
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Thiét bj do; séc ky dd 16ng hiéu niing cao LC-2010CHT, dugc san xuét boi Shimadzu
Corporation

Cot; CHIRALCEL OD-RH 0,46 cm¢ x 15 cm, ¢& hat la 5 pm, dugc san xuét boi
Daicel Chemical Industries Ltd.

Nhiét do cot; 40°C

Pha dong; (Dung dich A) dung dich kali dihydro phosphat 20 mM chira nuéc, (Dung
dich B) axetonitril

Thanh phén pha dong; Dung dich A:Dung dich B = 60:40 dén 50:50 (0 dén 40 phut,
gradien tuyén tinh)

Dung dich A:Dung dich B = 50:50 dén 60:40 (40 dén 41 phut, gradien tuyén tinh)
Dung dich A:Dung dich B = 60:40 (41 dén 50 phut)

Téc d6 dong; 0,5 mL/phit

D(‘);vUV (210 nm) ‘

IH-NMR (400MHz, CDCl3) &: 1,46-1,63(m, 1H), 1,67(d, I=7,8Hz, 1H), 1,89-2,02(m,
2H), 2,22(s, 3H), 2,29(d, J=12,9Hz, 1H), 3,22(t, ]=13,2Hz, 1H), 3,78(d, J=12,7Hz, 1H),
5,29(d, J=5,1Hz, 1H), 7,20(d, =8 3Hz, 1H), 7,29-7,37(m, 3H), 7,40-7,44(m, 2H),
7,80(br, 1H), 8,65(br, 1H).

ESI-MS:m/z = 441(M+H)".

(Vidu 21, Téng hop

(R)-N-(2-clo-2’-(triflometoxy)-[1,1°-biphenyl|-4-y1)- 1-(metylsulfonyl)piperidin-2-carb

oxamit:

Theo cing mdt quy trinh nhu trong Vi du 3, ngoai trir viéc hop chét cua vi du
tham khao 8 dugc st dung thay cho hop chét cia vi du tham khéo 3 va metansulfonyl
clorua  duoc str dung thay cho propionyl  clorua,
(R)-N-(2-clo-2’-(triflometoxy)-[1,1° -biphenyl]-4-y1)-1-(metylsulfonyl)piperidin-2-carb
oxamit (sau ddy duogc goi la hop chét vi du 21) (0,0600 g, 0,126 mmol, 99,0%) thu
duoc dudi dang chét rén mau trang.

IH-NMR (400MHz, CDCl3) &: 1,47-1,61(m, 1H), 1,62-1,81(m, 4H), 2,45(d, J=10,4Hz,
1H), 3,04(s, 3H), 3,23(td, J=13,3, 2.4Hz; 1H), 3,93(t, J=7,0Hz, 1H), 4,64(br, 1H),
7,25(d, J=8,5Hz, 1H), 7,30-7,38(m, 3H), 7,43(dt, ]=10,8, 3,7Hz, 2H), 7,84(d, J=2,2Hz,
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1H), 8,29(br, 1H).

ESI-MS:m/z = 477(M+H)".

Vi du 22. Téng hop

(R)-N2-(2-clo-2’~(triflometoxy)-[1,1° -biphenyl]-4-yl)piperidin— 1,2-dicarboxamit:

OCF4
Jol OYNHZ
cl N QNJ

B6 sung trimetylsilyl isoxyanat (2,00 mL, 15,04 mmol) va trietylamin (1,05
mL, 7,57 mmol) vao dung dich diclometan (30 mL) chtra hop chét cta vi du tham
khao 8 (3,00 g, 7,52 mmol) & 0°C va nhi¢t d§ dugc ting dén nhiét dd trong phong, sau
d6 khudy trong 18 gid. Thém metanol vao dung dich phan tmg va dung dich dugc cd
dudi ap suét giam. Phén con lai dugc tinh sach bang séc ky cot (silica gel, cloroform)
dé thu dugoe
(R)-N2-(2-clo-2’~(triflometoxy)-[ 1,1’-biphenyl]-4-yl)piperidin-1 ,2-dicarboxamit (sau
day duoc goi 1a hop chit vi du 22) (2,50 g, 5,66 mmol, 75,2%) dudi dang chét rin mau
tréng. '
'H-NMR (400MHz, CDCls;) 8: 1,50-1,68(m, 2H), 1,73(br, 2H), 1,81-1,92(m, 1H),
2,30(d, J=12,9Hz, 1H), 3,21(dt, J=12,8, 2,6Hz, 1H), 3,52(d, J=13,2Hz, 1H), 4,81(br,
2H), 5,03(d, J=4,6Hz, 1H), 7,20(d, J=8,3Hz, 1H), 7,29-7,37(m, 3H), 7,42(dt, J=10,8,
3,8Hz, 2H), 7,81(br, 1H), 8,95(br, 1H).
ESI-MS:m/z = 442(M+H)".
Vi du 23. Téng hop
(R)-N-(2-clo-2’~(triflometoxy)-[1,1°-biphenyl]-4-y])- 1-(2,2,2-trifloaxetyl)piperidin-2-c

arboxamit:
OCF,
N
e
Bb sung trietylamin (1,57 mL, 11,28 mmol) va trifloaxetic anhydrit (1,17 mL,
8,27 mmol) vao dung dich diclometan (75 mL) chita hop chét cua vi du tham khao 8
(3,00 g, 7,52 mmol) & 0°C va nhi¢t d§ dugc tang dén nhiét d6 trong phong, sau do

khudy trong 30 phut. Thém nuéc cit vao dung dich phan ung va dung dich dugc chiét

bang cloroform. Lép hitu co dwgce rira bang nude cat va nude mudi bién bdo hoa, dugc
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lam kho trén natri sulfat khan va duoc loc, va sau do san phém loc dugc cd dudi ap
sut giam. Phan con lai dugc tinh sach bang sic ky cot (silica gel, n-hexan/etyl axetat
= 20/30) dé thu dugc
(R)-N-(2-clo-2’-(triflometoxy)-[1,1’-biphenyl]-4-yl)-1 -(2,2,2-trifloaxetyl)piperidin-2-c
arboxamit (sau ddy duoc goi 1a hop chit vi du 23) (2,50 g, 5,05 mmol, 67,2%) dudi
dang chét rin mau tréng. Két qua tir viéc phan tich sir dung cot bét dbi ximg, thoi gian
lvu cua hop chét thu dugc tir vi du 23 1a 33,6 phut, va do tinh khiét quang hoc khi d6
1a 95,0%ce. Cac didu kién phan tich sir dung cot bit dbi xtmg 1a nhu sau.

Thiét bi do; sic ky dd 16ng hiéu ning cao LC-2010CHT, dugc san xuét boi Shimadzu
Corporation

Cot; CHIRALCEL OD-RH 0,46 cm¢ x 15 cm, ¢ hat la 5 pm, duoc san xudt boi
Daicel Chemical Industries Ltd.

Nhiét do cot; 40°C

Pha dong; (Dung dich A) dung d1ch kali dlhydro phosphat chua nuée 20 mM, (Dung
dich B) axetomtnl |

Thanh phin pha dong; Dung dich A:Dung dich B = 60:40 dén 50:50 (0 dén 40 phut,
gradien tuyén tiﬁh) | |

Dung dich A.Dung; dich B =50: 50 dén 60: 40 (40 dén 41 phut, gradlen tuyén tlnh)
Dung dich A:Dung dich B = 60: 40 (41 den 50 phut)

Téc do dong, 0,5 mL/phut

Do; UV (210 nm)

'H-NMR (400MHz, CDCl3) 6: 1,56-1,86(m, 4H) 1,98(dt, J=11,2, 4 ,6Hz, lH) 2,36(d,
J=14,1Hz, 1H), 3,37(td, J=13,4, 2,6Hz, 1H), 4,01(d, J=13,9Hz, 1H), 5,18(d, J=5,4Hz,
1H), 7,21(d, J=8,3Hz, 1H), 7,30-7,46(m, 5H), 7,79(br, 1H), 7,89(br, 1H). o
ESI-MS:m/z = 495(M+H)".

Vi du tham khéo 9. Tng hop

(IR,5S)-2-((R)-1-phenyletyl)- -6-0xa-2- azab1xyclo[3 2.1]octan-7-on:

N
O~"
<
O\
B sung kali cacbonat (4,09 g, 29,6 mmol) va 4-bromo-1-buten (3,01 mL, 29,6

mmol) vao dung dich DMF (30 mL) chira (R)-a-metylbenzylamin (3,77 mL, 29,6

mmol) & nhiét do trong phong, sau do khudy & cting nhiét do trong 24 gi¢. Thém nudc
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cht vao dung dich phan Gng va dung dich dugc chiét bang dietyl ete. Lop hitu co dugc
rua béng nudc mudi bién bao hoa, duge 1am kho trén natri sulfat khan va duoc loc, va
sau do san phdm loc duge cd dudi ap sult giam. Thém axit glyoxylic (4,09 mL, 36,8
mmol) vao dung dich tetrahydrofuran (12 mL) chta phén con lai & 0°C va nhiét do
dugc tang 1én 60°C, sau do khudy trong 9 gio. B6 sung nudc c4t va dung dich natri
hydroxit IM chéra n&éc vao dung dich phan Gmng va dung dich dugc chiét bang etyl
axetat. Lop hitu co duge ria bang dung dich natri hydro cacbonat bdo hoa chira nudc,
nudc cht, va nude mudi bién bao hoa, duogc lam khd trén natri sulfat khan va duoc loc,
va sau do6 san phém loc dugce cd dudi ap suét giam. Phan con lai dugc tinh sach bﬁng
sic ky cot (silica gel, n-hexan/etyl axetat = 91/9 dén 85/15) dé thu dugc
(1R,58)-2-((R)-1-phenyletyl)-6-oxa-2-azabixyclo[3.2.1]octan-7-on (sau day dugc goi
1a hop chét cta vi du tham khao 9) (1,73 g, 7,48 mmol, 25,3%) dudi dang san phém
chtra ddu mau vang nhat.

IH-NMR (400MHz, CDCls) &: 1,33(d, J=6,6Hz, 3H), 1,82(d, J=11,7Hz, 1H),
1,87-1,95(m, 1H), 2,03-2,12(m, 2H), 2,47(td, J=11,8, ‘5,1HZ, llH), 3,19(d, J=5,1Hz,
1H), ‘3,35(dd, J=12,0, 6,6Hz, 1H), 3,70(q, J=6,6Hz, 1H), 4,78(t, J=5,1Hz, 1H),
7,23-7,27(m, 1H), 7,31-7,35(m, 2H), 7,39-7,41(m, 2H).

ESI-MS:m/z = 232(M+H)".

Vi du tham khéo 10. Téng hop
(1R,58)-2-(tert-butoxycacbonyl)-6-oxa-2-azabixyclo[3.2.1]-octan-7-on:

OTO

oa.\vogj
Bd sung 20% trong luong paladi hydroxit-cacbon (chra 50% trong lugng
nuée, 0,210 g) va di-tert-butyl dicacbonat (1,80 g, 8,23 mmol) vao dung dich etyl
axetat (25 mL) chira h(_)*p chét cta vi du tham khao 9 (1,73 g, 7,48 mmol) & nhi€t dd
trong phong, sau do khudy trong méi trudng khi hydro & cling mot nhiét do trong 36
gid. Dung dich phan tng dugc loc qua xelit va sau d6 san phim loc dugc cd dudi ap
suit giam. Phan con lai dugce tao huyén phu trong dietyl ete/n-hexan = 1/9(v/v) va chit
rén thu dugc duoc gom bing cach loc va lam khd dé¢ thu dugc
(1R,5S)-2-(tert-butoxycacbonyl)-6-oxa-2-azabixyclo[3.2.1]-octan-7-0n (sau day duoc
goi 12 hop chét ciia vi dy tham khao 10) (1,63 g, 7,17 mmol, 95,9%) dudi dang chat

rdn mau trang.
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TH-NMR (400MHz, CDCL) &: 1,48(s, 9H), 1,84-1,93(m, 1H), 1,95(d, J=12,0Hz, 1H),
2,03-2,06(m, 1H), 2,29-2,32(m, 1H), 3,18-3,21(m, 1H), 4,06(m, 1H), 4,70-4,85(m,
1H), 4,97(t, J=5,1Hz, 1H).

ESI-MS:m/z = 228(M+H)". |

Vi du tham khéo 11. Tong hop tert-butyl
(2R,4S)-2-((2-clo-2’(triflometoxy)-[1,1°-biphenyl]-4-yl)carbamoyl)-4-hydroxypiperid

OCF;
X
Cl ” O

OH

in-1-carboxylat:

Bb sung dung dich trimetyl nhom-toluen (1,4M, 1,31 mL, 1,83 mmol) vao
dung dich toluen (2,3 mL) chira hop chét cua vi du tham khao 10 (0,320 g, 1,41 mmol)
& 0°C va nhiét d6 duoc ting dén nhiét do trong phong, sau do khudy trong 30 phut..
Thém dung dich toluen (2,3 mL) chira hop chét cta vi du tham khao 1 (0,486 g, 1,690
mmol) va nhiét dd dugc ting lén 50°C, sau do khudy trong 4 gio. Bd sung axit
clohydric 1M vao dung dich phan tng va dung dich duoc chiét bang etyl axetat. Lép
hitu co duogc rira béng nuéc cat va nudec mudi bién bio hoa, dugc 1am kho trén natri
sulfat khan va dugc loc, va sau d6 san pham loc duge co dudi ap suét giam. Phéan con
lai duoc tinh sach bang sic ky cot (silica gel, n-hexan/etyl axetat = 80/20 dén 50/50)
dé thu dugc tert-butyl
(2R,4S)-2-((2-clo-2’-(triflometoxy)-[1, 1’ -biphenyl]-4-yl)carbamoyl)-4-hydroxypiperid
in-1-carboxylat (sau day dugc goi 1a hop chét cta vi du tham khao 11) (0,654 g, 1,27
mmol, 90,2%) dudi dang chét rén mau tring.

IH-NMR (400MHz, CDCl) &: 1,54(s, 9H), 1,66-1,69(m, 1H), 1,78-1,82(m, 1H),
1,93-2,00(m, 1H), 2,40(d, J=13,4Hz, 1H), 3,25(td, J=13,2, 2,4Hz, 1H), 3,86-3,88(m,
1H), 4,12-4,14(m, 1H), 4‘,98-5,00(m,7 1H), 5,20(br, 1H), 7,24(d, J=8,3Hz, 1H),
7,30-7,46(m, SH), 7,75-7,78(m, 1H), 9,08(br, 1H).

ESI-MS:m/z = 515(M+H)".

Vi du tham khéo 12. Téng hop

(2R,48)-N-(2-clo-2’-(triflometoxy)-[1,1° -biphenylj-4-yl)-4-hydroxypiperidin—2-carb0x

amit hydroclorua:
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O HHC
B HJL..LN)
&H
B6 sung dung dich hydro clorua-etyl axetat (4,0M, 0,486 mL, 1,94 mmol) vao
dung ‘dich etyl axetat (0,5 mL) chira hgp. chét cta vi du tham khao 11 (0,0500 g,
0,0973 mmol) & 0°C va nhiét d duoc tang dén nhiét do trong phong, sau dé khudy
trong 3 gid. Dung dich phan ing duoc loc va chit rén thu duge dugc gom bing cach
loc dugc rira biang etyl axetat va sau d6 dugc lam kho dé thu duoc
(2R,4S)-N-(2-clo-2’-(triflometoxy)-[1,1° -biphenyl]-4-y1)-4-hydroxypiperidin-2-carbox
amit hydroclorua (sau ddy duoc goi la hop chét cua vi du tham khao 12) (0,0409 g,
0,0908 mmol, 93,3%) dudi dang chit rdn mau tréng.
'H-NMR(DMSO0-Dg) &: 1,46-1,62(m, 2H), 1,91-1,94(m, 1H), 2,42-2,45(m, 1H), 3,01(t,
J=12,2Hz, 1H), 3,28-3,32(m, 1H), 3,69-3,78(m, 1H), 4,00(d, J=12,0Hz, 1H), 5,28(d,
J=4,9Hz, 1H), 7,38(d, J=8,3Hz, 1H), 7,42(dd, J=7,8, 1,7Hz, 1H), 7,48-7,52(m, 2H),
7,56-7,64(m, 2H), 7,94(s, 1H), 8,93(br, 1H), 11,00(s, 1H).
ESI-MS:m/z = 415(M+H)". - o
Vi ‘ du tham khéo | 13>. Tdong ~hop tert-butyl
(2R,74R)-2-((2-clo-2 ’~(triflometoxy)-[1,1° ;biphcnyl]-4-y1)carbéﬁloyl)-4-ﬂopiperidin—l -

OCF; \|/
0oy °
ol NJL(:J)

F.

carboxylat:

B4 sung (dietylamino)luu huynh triflorua (0,0380 mL, 0,291 mmol) vao dung
dich diclometan (1,9 mL) chira hop chét cta vi dy tham khao 11 (0,100 g, 0,194
mmol), & -78°C va nhiét do dugc tang dén nhiét do trong phong, sau do khudy trong
24 gio. B4 sung dung dich natri hydro cacbonat bdo hoa chira nudce vao dung dich
phan Ung va dung dich dugc chiét bing cloroform. Lép hitu co dugce rira bang nudc
mudi bién bio hoa, dugc 1am khé trén natri sulfat khan va dugc loc, va sau d6 san
pham loc dugce cd dudi ap sudt giam. Phén con lai dugc tinh sach bing sdc ky cot
(silica gel, n-hexan/etyl axetat = 90/10 dén 80/20) dé thu dugc tert-butyl
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(2R,4R)-2-((2-clo-2’~(triflometoxy)-[1,1 *-biphenyl]-4-yl)carbamoyl)-4-flopiperidin-1-

carboxylat (sau diy dugc goi 1a hop chét cta vi du tham khao 13) (0,0272 g, 0,0527
mmol, 27.2%) dudi dang chét rin mau tring.

'H-NMR (400MHz, CDCl3) &: 1,48-1,56(m, 1H), 1,54(s, 9H), 1,59-1,86(m, 2H),
2,07-2,19(m, 1H), 2,65-2,71(m, 1H), 2,93(t, J=12,8Hz, 1H), 4,10-4,13(m, 1H),
5,04-5,06(m, 1H), 7,22(d, J=8,3Hz, 1H), 7,29-7,36(m, 4H), 7,41-7,45(m, 1H), 7,76(br,
1H).

ESI-MS:m/z = 517(M+H)".

Vi dy tham khao 14. Téng hop

(2R,4R)-N-(2-clo-2’-(triflometoxy)-[1,1’ -biphenyl]-4-yl)-4-flopiperidin-2-carboxamit

O OCFj3
. N ﬁ;‘ le:lljlol
H.

F

hydroclorua:

Theo cing mét quy trinh nhu trong Vi du 12, ngoai trir viéc hop chét cta vi du
tham khao 13 dugc st dung thay cho hop chit cua vi dy tham khao 11,
(2R,4R)-N-(2-clo-2’-(triflometoxy)-[1,1 ’_biphenyl]-4-yl)-4-flopiperidin-2-carboxamit
hydroclorua (sau day dugc goi 1a hgp chét cta vi du tham khao 14) (0,0186 g, 0,0410
mmol, 84,9%) thu dugc dudi dang chit rin mau tring.
IH-NMR(DMSO-D¢) &: 1,89-2,06(m, 2H), 2,24-2,33(m, 1H), 3,12-3,27(m, 2H),
4,18(d, J=12,4Hz, 1H), 5,16(d, J=47,1Hz, 1H), 7,38(d, J=8,5Hz, 1H), 7,42(dd, J=7.9,
1,8Hz, 1H), 7,48-7,52(m, 2H), 7,56-7,61(m, 2H), 7,95(br, 1H), 9,12(br, 1H), 10,97(s,

1H).
ESI-MS:m/z = 417(M+H)". .
Vi du tham khao 15. Téng hop tert-butyl

(2R,4R)-2-((2-clo-2’-(triflometoxy)-[ 1,1’ -biphenyl]-4-yl)carbamoyl)-4-(formyloxy)pip

eridin-1-carboxylat: A
OCF3
Cl NJ LN
mY

oH

hig
0
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B4 sung diisopropyl azodicarboxylat (0,113 mL, 0,583 mmol) vao dung dich
tetrahydrofuran (1,0 mL) chtta triphenylphosphin (0,153 g, 0,583 mmol) & 0°C va, sau
khi khudy & cling nhiét do trong 1 gio, bd sung axit formic (0,0220 mL, 0,583 mmol)
va hon hop dugc khudy & cing nhiét d trong 30 phut. Dung dich tetrahydrofuran
(1,00 mL) chira hop chét ctia vi du tham khao 11 (0,200 g, 0,388 mmol) dugc bd sung
nho giot va nhiét do dugc tang dén nhiét dd 'trong phong, sau do khudy trong 12 gio.
Dung dich phan ung dugc c6 dudi ap suit giam va phan con lai duge tinh sach bing
sdc ky cot (silica gel, n-hexan/etyl axetat = 85/15 dén 70/30) dé thu dugc tert-butyl
(2R,4R)-2-((2-clo-2’~(triflometoxy)-[1,1 ’-biphenyl]-4-yl)carbamoyl)-4-(formyloxy)pip
eridin-1-carboxylat (sau day dugc goi 1a hop chét cua vi du tham khao 15) (0,0939 g,
0,173 mmol, 44,5%) dudi dang chit rin mau tring.

IH-NMR (400MHz, CDCls) &: 1,28-1,37(m, 2H), 1,54(s, 9H), 1,67-1,74(m, 1H),
2,07-2,12(m, 1H), 2,61-2,63(m, 1H), 2,96-3,02(m, 1H), 4,12-4,14(m, 1H), 5,06(br,
1H), 5,43(br, 1H), 7,22(d, J=8O,3H‘z, 1H), 7,32'-7,37‘(m,‘3AH), 7,41-7,45(m, 2H), 7,80(br,
1H), 8,06(s, 1H). B R

ESI-MS:m/z = 543(M+H)". ‘ |
Vi du tham khao | - 16. Téng hop te_rﬂbutyl
(2R,4R)-2-((2-clo-2’-(triflometoxy)-[1,1 ’-bi_phenyl]-4-yl)éarbamoyl)-4-hydroxypiperid

in-1-carboxylat:
OCF;4 _
o NJ N
"y

~ OH

- Bb sung dung dich natri metoxit-mhetanol (4,0M, 0,0207 mL, 0,0828 mmol)
vao dung dich metanol (1,1 mL) chta hop chét cta vi du tham khao 15 (0,0900 g,
0,166 mmol) & 0°C, sau do khudy & cling nhiét @ trong 15 phut. Thém axit clohydric
1M vao dung dich phan ung, va dung dich dugc chiét bing etyl axetat. Lop hitu co
duoc rira b%mg nude mudi bidn bdo hoa, duge 1am kho trén natri sulfat khan va dugc
loc, va sau do san phém loc duoc cd dudi ap suét giam. Phan con lai dugc tinh sach
bang sic ky cot (silica gel, n-hexan/etyl axetat = 80/20 dén 50/50) dé thu dugc
tert-butyl
(2R,4R)-2-((2-clo-2’-(triflometoxy)-[ 1,1’ -biphenyl]-4-yl)carbamoyl)-4-hydroxypiperid
in-1-carboxylat (sau ddy dwoc goi la hop chét cia vi du tham khao 16) (0,0844 g,
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0,164 mmol, 99,3%) duédi dang chit rin mau tréng.

'H-NMR (400MHz, CDCls) &: 1,46-1,54(m, 2H), 1,54(s, 9H), 1,68-1,71(m, 1H),
1,94-1,97(m, 1H), 2,54-2,56(m, 1H), 2,86-2,93(m, 1H), 4,13-4,22(m, 2H), 5,04(br,
1H), 7,22(d, J=8,3Hz, 1H), 7,30-7,45(m, 5H), 7,78(br, 1H), 8,52(s, 1H).

ESI-MS:m/z = 515(M+H)".

Vi du tham khao 17. Téng - - hop tert-butyl
(R)-2-((2-clo-2’-(triflometoxy)-[1,1’ -biphenyl]-4-yl)carbamoyl)-4-oxopiperidin-1-carb

O OCF, ) \(L/

(0]

oxylat:

B6 sung Dess-Martin periodinan (0,190 g, 0,449 mmol) vao dung dich
diclometan (2,0 mL) chta hop chét cua vi du tham khao 11 (0,210 g, 0,408 mmol) &
0°C va nhiét do duoc tang dén nhiét d¢ trong phong, sau d6 khudy trong 3 gio. Thém
dung dich natri thiosulfat chira nu6c vao dung dich phan ing va dung dich duogc chiét
bing etyl axetat. L6p hiru co dugc rira bang nudc cét va nude mubi bién bio hoa, dugce
lam kho trén natri sulfat khan va dugc loc, va sau do san phém loc dugc cd dudi ap
suét giam. Phén con lai dugc tinh sach bang sic ky cot (silica gel, n-hexan/etyl axetat
= 90/10 dén 60/40) dé thu dugc tert-butyl
(R)-2-((2-clo-2’-(triflometoxy)-[1,1° -biphenyl]-4-yl)carbamoyl)-4-oxopiperidin- 1-carb
oxylat (sau day dugc goi la hop chét cta vi du tham khdo 17) (0,190 g, 0,370 mmol,
90,9%) dudi dang chit rin mau tring.

IH-NMR (400MHz, CDCl3) &: 1,56(s, 9H), 2,46-2,53(m, 1H), 2,61-2,73(m, 2H),
3,00(dd, J=16,5,3,3Hz, 1H), 3,66-3,73(m, 1H), 3,82(br, 1H), 5,05(s, 1H), 7,22(d,
J=8,3Hz, 1H), 7,29-7,36(m, 3H), 7,41-7,45(m, 2H), 7,78(br, 1H), 9,14(br, 1H).
ESI-MS:m/z = 513(M+H)". |

Vi du tham khao 18. Tong hop tert-butyl
(R)-2-((2-clo-2’-(triflometoxy)-[1,1’ -biphenyl]—4-yl)carbamoy1)-4,4—diﬂopiperidin- 1-c

arboxylat:
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O OCF3; X

FF

Bé sung (dietylamino)luu huynh triflorua (0,108 mL, 0,815 mmol) vao dung
dich diclometan (1,9 mL) chta hop chét cta vi du tham khao 17 (0,190 g, 0,370
mmol) & 0°C va nhiét d¢ dugc ting dén nhiét do trong phong, sau do khudy trong 24
gid. Thém dung dich natri hydro cacbonat bdo hoa chira nude vao dung dich phan Ung,
va dung dich dugc chiét bang cloroform. Lép hitu co dugc rira bing nude mudi bién
bdo hoa, dugc lam kho trén natri sulfat khan va duoc loc, va sau d6 san phém loc dugc
cd dudi ap sult giam. Phan con lai dugc tinh sach b%mg sic ky cot (silica gel,
n-hexan/etyl axetat = 85/15 dén  70/30) dé thu duoc tert-butyl
(R)-2-((2-clo-2’-(triflometoxy)-[1,1’ -biphenyl]-4-yl)carbamoyl)-4,4-diflopiperidin-1-c
arboxylat (sau ddy dugc goi 1a hop chét cta vi du tham khao 18) (0,0393 g, 0,0735
mmol, 19,8%) dudi dang chét rén mau tréng.
'H-NMR (400MHz, CDCls) &: 1,54(s, 9H), 1,86-2,15(m, 3H), 2,99-3,07(m, 1H),
321(td, J=13,3,2,7Hz, 1H), 4,22-4,25(m, 1H), 5,07(br, 1H), 7,24(d, J=8,5Hz, 1H),
7,30-7,37(m, 3H), 7,41-7,46(m, 2H), 7,76(s, 1H), 7,97(br, 1H). 7
ESI-MS:m/z = 535(M+H)".
Vi du 24. Téng hop |
(2R,4S)-1-axetyl-N-(2-clo-2’-(triflometoxy)-[1,1’ -biphenyl]-4-y1)-4;hydroxypiperidin-

2-carboxamit: _
O OCFg;
£
[ N O
o
Theo cung mdt quy trinh nhu trong Vi du 3, ngoai trr viéc hop chét cua vi du
tham khao 12 dugc st dung thay cho hop chét cua vi du tham khao 3 va axetyl clorua
dugce su dung thay cho propionyl clorua,
(2R,4S)-1-axetyl-N-(2-clo-2’-(triflometoxy)-[1,1’ -biphenyl]-4-yl)-4-hydroxypiperidin-
2-carboxamit (sau ddy dugc goi 1a hop chét vi du 24) (0,0166 g, 0,0363 mmol, 91,1%)

thu duge dudi dang chit rin mau tréng.
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'H-NMR (400MHz, CDCls) &: 1,68-1,76(m, 1H), 1,87-1,98(m, 2H), 2,24(s, 3H),
2,39(d, J=14,6Hz, 1H), 3,50-3,57(m, 1H), 3,61-3,66(m, 1H), 4,14-4,17(m, 1H), 5,42(d,
J=6,8Hz, 1H), 5,52(d, J=6,8Hz, 1H), 7,23(d, J=8,5Hz, 1H), 7,31-7,37(m, 3H),
7,41-7,46(m, 2H), 7,77(br, 1H), 9,15(s, 1H).

ESI-MS:m/z = 457(M+H)".

Vi du 25. Téng hop

(2R,4R)-1-axetyl-N-(2-clo-2’-(triflometoxy)-[1,1’ -biphenyl]-4-yl)-4-flopiperidin-2-car

boxamit:
O OCF,
o©
F

Theo cing mdt quy trinh nhu trong Vi du 3, ngoai trr viéc hgp chét cta vi du
tham khao 14 dugc st dung thay cho hop chét cta vi du tham khao 3 va axetyl clorua
duoc su dung thay cho propionyl clorua,
(2R,4R)-1-axetyl-N-(2-clo-2’-(triflometoxy)-[1,1’ -biphenyl]-4-yl)-4-flopiperidin-2-car
boxamit (sau ddy dugc goi 14 hop chét vi du 25) (0,0108 g, 0,0235 mmol, 62,8%) thu
dwgc dudi dang chét ran mau trang.
IH-NMR (400MHz, CDCls) &: 1,69-1,85(m, 2H), 2,22-2,25(m, 1H), 2,25(s, 3H),
2,62-2,69(m, 1H), 3,21-3,28(m, 1H), 3,85(dd, J=13,4,2,9Hz, 1H), 5,24-5,43(m, 1H),
5,43(d, J=5,4Hz, 1H), 7,21(d, J=8,3Hz, 1H), 7,30-7,36(m, 3H), 7,41-7,45(m, 2H),
7,70-7,82(m, 1H), 8,72(s, 1H).
ESI-MS:m/z = 459(M+H)".
Vi du 26. Téng hop
(2R,48)-N-(2-clo-2’-(triflometoxy)-[1,1 _biphenyl]-4-yl)-4-hydroxy- 1-(metylsulfonyl)

piperidin-2-carboxamit:
QK.
cl N’l lLN)
H
SH
Theo ciing mot quy trinh nhu trong Vi du 3, ngoai trir viéc hop chét cta vi du

tham khao 12 dugc st dung thay cho hop chét cta vi du tham khao 3 va metansulfonyl

-56-



33079

clorua duoc sur dung thay cho propionyl clorua,
(2R,4S)-N-(2-clo-2’~(triflometoxy)-[1,1’-biphenyl] -4-yl)-4-hydroxy-1-(metylsulfonyl)
piperidin-2-carboxamit (sau ddy duogc goi 1a hop chat vi du 26) (0,00841 g, 0,0171
mmol, 42,7%) thu dugc dudi dang chét rén me‘iu tréng. | |
IH-.NMR (400MHz, CDCl;) &: 1,68-1,76(m, 1H), 1,85-1,88(m, 1H), 1,99(ddd,
J=14,9,6,9,3,1Hz, 1H), 2,61(d, J=14,9Hz, 1H), 3,03(s, 3H), 3,55-3,62(m, 1H), 3,72(d,
J=4,6Hz, 1H), 3,75-3,79(m, 1H), 4,22-4,'24(111, 1H), 4,66(d, J=6,6Hz, 1H), 7,25-7,27(m,
1H), 7,31-7,37(m, 3H), 7,42-7,46(m, 2H), 7,81(d, J=2,0Hz, 1H), 8,5 8(s, 1H).
ESI-MS:m/z = 493(M+H)".

Vi du 27. Téng hop

(2R,4R)-1-axetyl-N-(2-clo-2’~(triflometoxy)-[1,1’ -biphenyl]-4-yl)-4-hydroxypiperidin

0y
o qu...LNg

OH

-2-carboxamit:

B sung dung dich hydro clorua-etyl axetat (4,0M, 0,194 mL, 1,94 mmol) vao
dung dich etyl axetat (0,4 mL) chira hop chét cta vi du tham khao 16 (0,0200 g,
0,0388 mmol) & 0°C va nhiét 4§ dugc tang dén nhiét do trong phong, sau do6 khudy
trong 3 gid. Dung dich phan ing dugc c6 dudi ap sudt giam va phén con lai dugc hoa
tan trong diclometan (0,8 mL) va sau do6 bd sung trietylamin (0,00135 mL, 0,0970
mmol) va axetyl clorua (0,00359 mL, 0,0504 mmol) & 0°C, sau do khqu & cung nhiét
do trong 1 gid. Thém metanol vao dung dich phan ing va dung dich dugc c6 dudi ap
sut giam. Phén con lai dugce tinh sach bang séc ky cot (silica gel, etyl axetat/metanol
= 100/0 dén 97/3) aé thu dugc
(2R,4R)-1-axetyl-N-(2-clo-2’-(triflometoxy)-[1,1’ -biphenyl]-4-y1)-4-hydroxypiperidin
-2-carboxamit (sau day duoc goi la h(yp chit vi du 27) (0,0106 g, 0,0232 mmol,
59,7%) dudi dang chét rén mau tréng.
'H-NMR (400MHz, CDCls) 8: 1,47-1 57(m 2H), 1 81(d J=3,6Hz, 1H), 2,04-2,09(m,
1H), 2,25(s, 3H), 2,50(ddt, J=13,1, 5,0, 1,8Hz, 1H), 3,22(td, J=13,4, 2,6Hz, 1H),
3,85(d, J=13,4Hz, 1H), 4,40-4,48(m, 1H), 5,43(d, J=5,9Hz, 1H), 7,21(d, J=8,2Hz, 1H),
7,30-7,37(m, 3H), 7,41-7,45(m, 2H), 7,69-7,83(m, 1H), 8,65(s, 1H).
ESI-MS:m/z = 457(M+H)*.
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Vi du 28. Téng hop
(R)-N-(2-clo-2’-(triflometoxy)-[1,1°-biphenyl]-4-y1)-4,4-diflo-1 -(metylsulfonyl)piperi

din-2-carboxamit:

Theo cuing mdt quy trinh nhu trong Vi du 27, ngoai trir viéc hgp chat cia vi du
tham khao 18 dugc st dung thay cho hop chit cia vi du tham khéo 16 va
metansulfonyl ~ clorua  dugc - st dung thay cho axetyl clorua,
(R)-N-(2-clo-2’-(triflometoxy)-[ 1,1’ -biphenyl]-4-yl)-4,4-diflo-1-(metylsulfonyl)piperi
din-2-carboxamit (sau diy dugc goi 1a hop chit vi du 28) (0,0127 g, 0,0248 mmol,
77,0%) thu dugce duéi dang chit rin mau tréng.

IH-NMR (400MHz, CDCl3) 8: 1,95-2,12(m, 1H), 2,15-2,32(m, 2H), 2,95-3,02(m, 1H),
3,10(s, 3H), 3,60(td, J=13,5, 3,0Hz, 1H), 4,02-4,08(m, 1H), 4,89(d, J=7,2Hz, 1H),
7,26(d, 1=8,2Hz, 1H), 7,30-7,37(m, 3H), 7,42-7,46(m, 2H), 7,76(s, 1H), 7,93(s, 1H).
ESI-MS:m/z = 513(M+H)". '
Vi du tham khao 19. Tbng hop tert-butyl 2.-(N -metylmetylsulfonamit)axetat:
Qo
S SN

S
)\
oo

B sung trietylamin (0,192 mL, 1,385 mmol) va metansulfony! clorua (0,05'15
mL, 0,661 mmol) vao dung dich diclometan (2,0 mL) chira tert-butyl
2-(metylamino)axetat hydroclorua (0,100 g, 0,550 mmol) & 0°C va nhiét 4o dugc tang
dén nhiét do trong phong, sau d6 khudy trong 3 gio. Thém dung dich amoni clorua bio
hoa chira nude vao dung dich phan tmg, va dung dich dugc chiét bang cloroform. Lép
hitu co dugc 1am kho trén natri sulfat khan va duoc loc, va sau d6 san phém loc dugc
cd dudi ép suét giam. Phéin con lai duoc tinh sach bing sic ky cot (silica gel,
n-hexan/etyl axetat = 90/10 dén  70/30) @& thu duogc tert-butyl
2-(N-metylmetylsulfonamit)axetat (sau ddy dugc goi 1a hop chit cua vi du tham khao
19) (0,117 g, 0,524 mmol, 95,2%) dudi dang san phdm chira dau khéng mau.
'H-NMR (400MHz, CDCl3) 8: 1,48(s, 9H), 2,98(s, 3H), 3,00(s, 3H), 3,98(s, 2H).
Vi du tham khéo 20. Tong hop axit 2-(N ;metylmetylsulfonamit)axetic:
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B6 sung dung dich hydro clorua-etyl axetat (4,0M, 1,31 ‘mL, 5,24 mmol) vao
dung dich axetonitril (1,5 mL) chia hop chit cta vi du tham khao 19 (0,117 g, 0,524
mmol) & 0°C va nhiét d¢ dugc ting dén nhiét d6 trong phong, sau d6 khudy trong 16
gid. Dung dich phan tng dugc co6 dudi ép sudt giam dé thu duogc axit
2-(N-metylmetylsulfonamit)axetic thd (sau ddy duogc goi 1a hop chét cua vi du tham
khao 20) (0,0855 g) duéi dang san phdm chira dAu khong mau. Hop chét cua vi du
tham khao 20 dugc sit dung truc tiép trong phéan ing tiép theo. -
TH-NMR (400MHz, CDCl3) 8: 2,99(s, 3H), 3,01(s, 3H), 4,14(s, 2H).
ESI-MS:m/z = 163(M+H)".
Vi du 29. Téng hop
(R)-N-(2-clo-2’-(triflometoxy)-[ 1,1’-biphenyl]-4-yl)-1 -(2-(N-metylmetylsulfonamit)ax

O OCF3 R
X
Cl N O
B4 sung dung dich DMF (1,0 mL) chira hop chét cta vi du tham khao 8 (0,184
g, 0,462 mmol), HATU (0,193 g, 0,508 mmol), va diisopropyletylamin (0,121 mL,
0,693 mmol) vao dung dich DMF (2,0 mL) chira hop chit cua vi dy tham khéo 20
(0,0850 g, 0,508 mmol) & nhiét o trong phong, sau d6 khudy & ciing nhiét do trong 18

etyl)piperidin-2-carboxamit:

gidr. Thém nuéce cit vao dung dich phan ung, va dung dich dugc chiét bang dung moi
hdn hop cla n-hexan/etyl axetat = 20/80(v/v). Lép hitu co dugc rira bang nudc mudi
bién bio hoa, dugce 1am khé trén natri sulfat khan va duoc loc, va sau do san phém loc
duoc cd du6i &p sudt giam. Phin con lai dugc tinh sach bang séc ky cot (silica‘ gel,
n-hexan/etyl axetat = 50/50 dén 30/70) dé thu duogc
(R)-N-(2-clo-2’-(triflometoxy)-[1,1’-biphenyl]-4-y])-1-(2-(N -metylmetylsulfonamit)ax
etyl)piperidin-2-carboxamit (sau ddy dwgc goi 1a hop chat vi du 29) (0,209 g, 0,380
mmol, 82,0%) dudi dang chat rin mau tring. Két qua tir viéc phan tich sir dung cot bét
dbi xtmg, thoi gian luu ciia hop chit thu duge tr vi du 29 1a 34,5 phut, va do tinh khiét
quang hoc khi do 1a 98,2%ee. Cac diéu kién phan tich st dung cdt bét d6i xng 1a nhu

sau.
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Thiét bj do; séc ky dd 16ng hidu ning cao LC-2010CHT, dwoc san xuét boi Shimadzu
Corporation

Cot; CHIRALCEL OD-RH 0,46 cm¢ * 15 cm, c& hat 13 5 pm, dugc san xuét boi
Daicel Chemical Industries Ltd.

Nhiét dd cot; 40°C

Pha dong; (Dung dich A) dung dich kali dihydro phosphat chira nuéc 20 mM, (Dung
dich B) axetonitril

Thanh phén pha dong; Dung dich A:Dung dlCh B = 60:40 dén 50:50 (0 dén 40 pht,
gradien tuyén tinh)

Dung dich A:Dung dich B =350:50 dén 60:40 (40 dén 41 phut, gradien tuyén tinh)
Dung dich A:Dung dich B = 60:40 (41 dén 50 phut)

Téc dd dong; 0,5 mL/phut

Do; UV (210 nm)

'H-NMR (400MHz, CDCl3) &: 1,52-1,89(m, 5H), 2,35-2,38(m, 1H), 3, 03 3,07(m, 6H),
3,20-3,31(m, 1H), 3,67-3,76(m, 1H), 4,16-427(m, 2H), 5,25- 5,26(m, 1H),
7,21-7,23(m, 1H), 7,30-7,45(m, SH); 7,83(s, 1H), 8,22(br, 1H). |

ESI-MS:m/z = 548(M+H)".

Vi du tham khao 21. Téng hop tert-butyl
(3-(2-((2-010-2’-(triﬂometoxy)-[1,1’-biphenyl]-4-yl)carbamoyl)piperidin-l-yl)-3-oxopr

opyl)cacbamat:

“o”

G

Theo cung mdt quy trinh nhu trong Vi du 4, ngoai trur vigc
3-((tert-butoxycacbonyl)amino)propanoic ~ axit dugc st dung thay cho axit
2-metoxyaxetic, thu - dugc tert-butyl
(3-(2-((2-clo-2’~(triflometoxy)-[ 1,1’ -biphenyl]-4-yl)carbamoyl)piperidin-1-yl)-3-oxopr
opyl)cacbamat (sau ddy dwoc goi 1a hop chét cua vi du tham khao 21) (0,288 g, 0,505
mmol, dinh lugng) dudi dang chit rin mau tring.

'H-NMR (400MHz, CDCls) &: 1,39(s, 9H), 1,50-1,90(5H,m), 2,35(d, J=13,7Hz, 1H),
2,55-2,75(m, 2H), 3,20(t, J=12,8Hz, 1H), 3,41-3,49(m, 1H), 3,50-3,60(m, 1H), 3,80(d,
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J=13,7Hz, 1H)5,17(br, 1H), 5,33(d, J=4,9Hz, 1H), 7,20(d, J=8,3Hz, 1H), 7,29-7,60(m,
5H), 7,70-7,89(m, 1H), 8,65(br, 1H).

ESI-MS:m/z = 570(M+H)".

Vi du 30. Téng hop

1-(3-aminopropanoyl)-N-(2-clo-2’-(triflometoxy)-[1,1 -biphenyl]-4-yl)piperidin-2-car

boxamit:

Theo ciing mdt quy trinh nhu trong Vi du tham khao 5, ngoai trir viéc hop chit
cua vi du tham khao 21 dugc st dung thay cho hop chét cua vi du tham khao 4,
1-(3-aminopropanoyl)-N-(2-clo-2’-(triflometoxy)-[1,1 -biphenyl]-4-yl)piperidin-2-car
boxamit (sau diy dugc goi 1a hop chit vi du 30) (0,155 g, 0,329 mtriol, 65,6%) thu
duoc dudi dang chét rin mau tring.
'H-NMR (400MHz, ‘CDCls) 8: 1,46-1,82(m, SH), 2,43(d, J=13,1Hz, 1H)2,56(dt,
J=15.3, 6,2Hz, 1H), 2,71-2,79(m, 1H), 3,09-3,21(m, 3H), 3,88(d, J=13,1Hz, 1H),
5,43(d, J=5,0Hz, 1H), 7,19(d, J=8,2Hz, 1H), 7,29-7,36(m, 3H), 7,40-7,85(m, 3H),
8,96(br, 1H).
ESI-MS:m/z = 470(M+H)".
Vi du 31. Téng hop
1-(3-axetamitpropanoyl)-N-(2-clo-2’ -(triﬂométoxy)-[ 1,1°-biphenyl]-4-yl)piperidin-2-c

arboxamit:
o)
O OCF; NH
oy
cl N’U\r\N)
H

Theo cing mdt quy trinh nhu trong Vi du 3, ngoai trlr viéc hop chét vi du 30
dugce st dung thay cho hop chét ctia vi du tham khao 3 va axetyl clorua dugc sir dung
thay cho propionyl clorua, - thu - - dugc
1-(3-axetamitpropanoyl)-N-(2-clo-2’-(triflometoxy)-[1,1° -biphenyl]-4-yl)piperidin-2-c
arboxamit (sau ddy duogc goi 1a hop chét vi du 31) (0,0218 g, 0,0420 mmol, 99,1%)

dudi dang chat rdan mau trang.
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'H-NMR (400MHz, CDCl3) &: 1,46-1,94(m, 5H), 1,98(s, 3H), 2,34(d, J=13,3Hz, 1H),
2,60-2,73(m, 2H), 3,20(td, J=13,3, 2,4Hz, 1H), 3,52-3,70(m, 2H), 3,79(d, J=13,3Hz,
1H), 5,30(d, J=4,5Hz, 1H), 6,23(br, 1H), 7,21(d, J=8,2Hz, 1H), 7,30-7,90(m, 6H),
8,51(br, 1H).

ESI-MS:m/z = 512(M+H)".

Vi du 32. Téng hop

N-(2-clo-2’-(triflometoxy)-[ 1,1°-biphenyl]-4-y1)-1-(3 -(metylsulfonamit)propanoyl)pip

G

H

eridin-2-carboxamit:

Theo cing mdt quy trinh nhu trong Vi du 3, ngoai trir viée hop chit vi du 30
duoc st dung thay cho hop chét cua vi du tham khao 3 va metansulfonyl clorua dugc
su dung thay cho propionyl - clorua, thu - dugc
N-(2-clo-2’~(triflometoxy)-[1,1°-biphenyl]-4-y1)-1 -(3-(metylsulfonamit)propanoyl)pip
eridin-2-carboxamit (sau ddy dugc goi 1a hop chat vi du 32) (0,0224 g, 0,0409 mmol,
96,1%) dudi dang chét rén mau tring.

'H-NMR (400MHz, CDCl3) &: 1,50-1,90(m, 5H), 2,33(d, J=13,5Hz, 1H), 2,75-2,80(m,
2H)3,00(s, 3H), 3,22(t, J=13,5Hz, 1H), 3,45-3,51(m, 2H), 3,77(d, J=13,5Hz, 1H),
5,26-5,30(m, 2H), 7,22(d, J=8,3Hz, 1H), 7,30-7,44(m, SH), 7.80(br, 1H), 8,22(br, 1H).
ESI-MS:m/z = 548(M+H)".

Vi du 33. Téng hop _

N-(2-clo-2’-(triflometoxy)-[1,1° -biphenyl] -4;yl)- 1-(3-(dimetylamino)propanoyl)piperi

o J
Nk@

H

din-2-carboxamit:

Theo cung mdt quy trinh nhu trong Vi du 4, ngoai trir viéc hydroclorua axit
3-(dimetylamino)propanoic ~ dwgc st dung  lam axit ~ 2-metoxyaxetic,
N-(2-clo-2’-(triflometoxy)-[ 1,1’-biphenyl]-4-yl)-1 -(3-(dimetylamino)propanoyl)piperi
din-2-carboxamit (sau ddy dugc goi 1a hop chét vi du 33) (0,0274 g, 0,0550 mmol,
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73,2%) thu dugc dudi dang chit rin mau tring.

IH-NMR (400MHz, CDCls) &: 1,49-1,83(m, 5H), 2,27(s, 6H), 2,38-2,45(m, 1H),
2,56-2,61(m, 1H), 2,66-2,80(m, 3H), 3,12-3,20(m, 1H), 3,85-3,93(m, 1H), 5,42(d,
J=5,4Hz, 1H), 7,21(d, J=8,3Hz, 1H), 7,27-7,45(m, 6H), 8,73(br, 1H).

ESI-MS:m/z = 498(M+H)".

Vi du tham khao 22. Tong hop tert-butyl
(3-(2-((2-clo-2’-(triflometoxy)-[ 1,1 ’-biphenyl]-4-yl)carbamoyl)piperidin-1-yl)-3-oxopr
opyl)(metyl)cacbamat:

N
OCF3 . YrN\
o e¥ ey

Theo cing mot quy trinh nhu trong Vi du 4, ngoai trir viéc axit
3-((tert-butoxycacbonyl)(metyl)amino)propanoic ~ dugc st dung thay -cho. axit
2-metoxyaxetic, - . thu - duoc ' tert-butyl
(3-(2-((2-clo-2’~(triflometoxy)-[ 1,1’ -biphenyl]-4-yl)carbamoyl)piperidin-1-yl)-3-oxopr
opyl)(metyl)cacbamat (sau ddy dugc goi 1a hop chét ciia vi du tham khéao 22) (0,130 g,
0,223 mmol, 89,0%) dudi dang chét rén mau tréng. '

IH-NMR (400MHz, CDCls) &: 1,35(s, 9H), 1,30-1,77(m, 5H), 2,37-2,80(m, 3H),
2,93(s, 3H), 3,18-3,30(m, 2H)3,84(d, J=13,7Hz, 1H), 3,95-4,03(m, 1H), 5,38-5,42(m,
1H), 7,20(d, J=8,3Hz, 1H), 7,31-7,46(m, 4H), 7,66-7,72(m, 1H), 7,90-7,92(m, 1H),
9,10(br, 1H).

ESI-MS:m/z = 584(M+H)".

Vi du 34. Téng hop

N-(2-clo-2’-(triflometoxy)-[1,1° -biphenyl]-4-yl)-1 -(3-(metylamino)propanoyl)piperidi

o

Theo ciing mét quy trinh nhu trong Vi du tham khao 5, ngoai trlr viéc hop chat

n-2-carboxamit:

ctia vi du tham khdo 22 dugc st dung thay cho hop chét cia vi du tham khao 4,
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N-(2-clo-2’-(triflometoxy)-[ 1,1’-biphenyl]-4-y1)-1-(3 -(metylamino)propanoyl)piperidi
n-2-carboxamit (sau ddy dugc goi 1a hop chét vi du 34) (0,804 g, 0,166 mmol, 74,6%)
thu dugc dudi dang chét rin mau tréng.

IH-NMR (400MHz, CDCl;) &: 1,46-1,83(m, 5H), 2,47(s, 3H), 2,40-2,48(m, 1H),
2,75-2,83(m, 1H), 2,94-2,99(m, 2H), 3,16(td, J=13,1, 2,6Hz, 1H), 3,88(d, J=13,1Hz,
1H), 5,41(d, J=5,4Hz, 1H), 7,21(d, J=8,3Hz, 1H), 7,30-7,81(m, 6H), 8,80(br, 1H).
ESI-MS:m/z = 484(M+H)".

Vi du 35. Téng hop

N-(2-clo-2’-(triflometoxy)-[ 1,1°-biphenyl]-4-y1)- 1- (3-(N-metylaxetamit)propanoyl)pip

00F3 OoﬁJN\

Theo cing mét quy trinh nhu trong Vi du 3, ngoai trir viéc hop chét vi du 34

eridin-2-carboxamit:

dugc st dung thay cho hop chit cta vi du tham khao 3 va axetyl clorua dugc st dung
thay cho propionyl - clorua, thu duoc
N-(2-clo-2’-(triflometoxy)-[ 1,1°-biphenyl]-4-y1)-1-(3-(N -metylaxetamit)propanoyl)pip
eridin-2-carboxamit (sau ddy dugc goi 1a hop chét vi du 35) (0,0316 g, 0,0601 mmol,
74,5%) dudi dang chit rin mau tring.

'H-NMR (400MHz, CDCls) &: 1,48-1,77(m, 5H), 2,09(s, 3H), 2,45(d, J=13,7Hz, 1H),
2,59-2,79(m, 2H), 3,11(s, 3H), 3,20-3,29(m, 2H), 3,84(d, J=13,7Hz, 1H), 4,21-4,28(m,
1H), 5,35(d, J=5,1Hz, 1H), 7,20(d, J=8,3Hz, 1H), 7,31-7,36(m, 3H), 7,38-7,44(m, 1H),
7,70-7,80(m, 1H), 7,97-8,06(m, 1H), 9 09(br 1H).

ESI-MS:m/z = 526(M+H)".

Vi du 36. Tong hop

N-(2-clo-2’~(triflometoxy)-[ 1,1°-biphenyl]-4-y)-1-(3-(N -metylmetylsulfonamit)propa

noyl)piperidin-2-carboxamit:
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Theo cing mdt quy trinh nhu trong Vi du 3, ngoai trir vi€c hop chét vi du 34
dugc sir dung thay cho hop chit cta vi du tham khao 3 va metansulfonyl clorua dugc
su dung thay cho propionyl clorua, thu dugc
N-(2-clo-2’~(triflometoxy)-[1,1°-biphenyl]-4-yD)-1-(3-(N -metylmetylsulfonamit)propa
noyl)piperidin-2-carboxamit (sau ddy dwgc goi la hop chét vi du 36) (0,0380 g, 0,0676
mmol, 86,2%) dudi dang chit rin mau tring.

JH-NMR (400MHz, CDCls) &: 1,50-1,98(m, SH), 2,35(d, J=13,5Hz, 1H), 2,76(dt,
J=15,9, 7,0Hz, 1H), 2,86(s, 3H), 2,83-2,89(m, 1H), 2,95(s, 3H), 3,20(td, J=13,5, 2,7Hz,
1H), 3,50-3,57(m, 2H), 3,85(d, J=13,5Hz, 1H), 5,31(d, J=5,0Hz, 1H), 7,21(d, J=8,2Hz,
1H), 7,30-7,36(m, 3H), 7,40-7,52(m, 2H), 7,80-7,83(m, 1H), 8,42(br, 1H).
ESI-MS:m/z = 584(M+H)".

Vi dy 77. Téng hop

N-(2-clo-2’-(triflometoxy)-[1,1°-biphenyl]-4-yl)-1 -(2-(etylamino)axetyl)piperidin-2-ca

O OCF3 HN
XK
Cl N

H

rboxamit:

J

a2

B4 sung dung dich diclometan (0,0600 mL) chira axetaldehyt (0,00464 g,
0,105 mmol), axit axetic (0,000502 mL, 0,00877 mmol), va natri triaxetoxyborohydrua
(0,0279m g, 0,132 mmol) vao dung dich diclometan (1,0 mL) chira hop chét ctia vi du
tham khao 5 (0,0400 g, 0,0877 mmol) & 0°C va nhiét 40 dugc tang dén nhiét do trong
phong, sau d6 khudy trong 2,5 gio. Thém dung dich natri hydro cacbonat bdo hoa chita
nuéc vao dung dich phan ung, va dung dich dugc chiét bang cloroform. Lép hitu co
duoc ria béng nuée mudi bidn bdo hoa, duge 1am kho trén natri sulfat khan va duge
loc, va sau do6 san pham loc dugc cd dudi ap sudt giam. Phan con lai dugc tinh sach
bing séc ky cot (amin silica gel, n-hexan/etyl axetat = 40/60 dén 0/100) dé thu dugc
N-(2-clo-2’~(triflometoxy)-[1,1°-biphenyl]-4-yl)-1 -(2-(etylamino)axetyl)piperidin-2-ca
rboxamit (sau diy dugc goi 1a hop chat cta vi du 77) (0,0193 g, 0,00399 mmol,
45,5%) dudi dang chit rdn mau trng.
IH-NMR (400MHz, CDCl) &: 1,17(t, J=7,1Hz, 3H), 1,38-1,80(m, 5H), 1,90-2,00(m,
1H), 2,30-2,45(m, 1H), 2,55-2,90(m, 2H), 3,16(t, J=13,3Hz, 1H), 3,56(s, 2H),
3,70-3,76(m, 1H), 5,29(d, J=4,9Hz, 1H), 7,20-7,45(m, 6H), 7,70-7,90(m, 1H), 8,46(s,
1H).
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ESI-MS:m/z = 484(M+H)".

Vi dyu 37. Tong hop

N-(2-clo-2’-(triflometoxy)-[1,1°-biphenyl]-4-yl)-1 ;(2-(N -etylmetylsulfonamit)axetyl)p
iperidin-2-carboxamit: |

Qe

OCF3 /\N/S\
(/‘ 3°Y,
cl NJI\C')
H

Theo cing mdt quy trinh nhu trong Vi du 3, ngoai trir viéc hop chét cua vi du
77 dugc st dung thay cho hop chét ctia vi du tham khio 3 va metansulfonyl clorua
dugc su dung thay cho propionyl clorua,
N-(2-clo-2’-(triflometoxy)-[1,1’-biphenyl]-4-y1)-1-(2-(N -etylmetylsulfonamit)axetyl)p
iperidin-2-carboxamit (sau ddy dugc goi 13 hop chat vi du 37) (0,0175 g, 0,0311 mmol,
78.1%) thu duoc dudi dang chét rin mau tréng.
IH-NMR (400MHz, CDCls) &: 1,25(t, J=7,1Hz, 3H), 1,50-1,90(m, SH), 2,38(d,
J=13,0Hz, 1H), 3,07(s, 3H), 3,25(t, J=13,0Hz, 1H), 3,43(q, J=7,1Hz, 2H), 3,76(d,
J=13,0Hz, 1H), 4,14(d, J=17,0Hz, 1H), 4,30(d, J=17,0Hz, 1H), 5,27(d, J=4,6Hz, 1H),
7,21(d, J=8,3Hz, 1H), 7,29-7,36(m, 3H), 7,40-7,45(m, 2H), 7,83-7,85(m, 1H), 8,23(br,

1H).
ESI-MS:m/z = 584(M+Na)".
Vi du tham khao 24. Tong hop tert-butyl

(R)-(3-(2-((2-clo-2’~(triflometoxy)-[1,1° -biphenyl]-4-yl)carbamoyl)piperidin- 1-y1)-3 -0

xopropyl)cacbaimat:

OYO

O OCF3 NH
5
ol N O
Theo cing mdt quy trinh nhu trong Vi du 4, ngoai trir viéc axit
3-((tert-butoxycacbonyl)amino)propanoic dugc st dung thay cho axit 2-metoxyaxetic
va hop chét ctia vi du tham khao 8 duoc st dung thay cho hop chét cua vi du tham

khao 3, thu duogc tert-butyl
(R)-(3-(2-((2-clo-2’~(triflometoxy)-[ 1,1’ -biphenyl]-4-yl)carbamoyl)piperidin-1-yl)-3-0
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xopropyl)cacbamat (sau ddy duoc goi 13 hop chit cua vi du tham khao 24) (0,104 g,
0,182 mmol, 96,7%) dudi dang chit rén mau tring.

IH-NMR (400MHz, CDCl3) &: 1,39(s, 9H), 1,50-1,90(5H, m), 2,35(d, J=13,7Hz, 1H),
2,55-2,75(m, 2H), 3,20(t, ]=12,8Hz, 1H), 3,41-3,49(m, 1H), 3,50-3,60(m, 1H), 3,80(d,
J=13,7Hz, 1H), 5,17(br, 1H), 5,33(d, J=4,9Hz, 1H), 7,20(d, J=8,3Hz, 1H), 7,29-7,60(m,
5H), 7,70-7,89(m, 1H), 8,65(br, 1H).

ESI-MS:m/z = 570(M+H)".

Vi du 38. Téng hop

(R)-1-(3-aminopropanoyl)-N-(2-clo-2’ -(triﬂometoxyj—[ 1,1’-biphenyl]-4-yl)piperidin-2

oC
o
o NJL(N)

Theo cing mdt quy trinh nhu trong Vi du tham khéo 5, ngoai trur viéc hop chét

-carboxamit:

ctia vi du tham khao 24 duoc st dung thay cho hqp' chit cia vi du tham khao 4,
(R)-1-(3-aminopropanoyl)-N-(2-clo-2’-(triflometoxy)-[ 1,1 >-biphenyl]-4-yl)piperidin-2

-carboxamit (sau day dugc goi 1a hop chét vi du 38) (0,497 g, 0,106 mmol, 58,5%) thu
duoc duéi dang chét rin mau tréng.

IH-.NMR (400MHz, CDCl3) &: 1,46-1,82(m, SH), 2,43(d, J=13,1Hz, 1H)2,56(dt,
J=15.3, 6,2Hz, 1H), 2,71-2,79(m, 1H), 3,09-3,21(m, 3H), 3,88(d, J=13,1Hz, 1H),
5,43(d, J=5,0Hz, 1H), 7,19(d, J=8,2Hz, 1H), 7,29-7,36(m, 3H), 7,40-7,85(m, 3H),
8,96(br, 1H).

ESI-MS:m/z = 470(M+H)".

Vi du 39. Tong hop

N-(2-clo-2’-(triflometoxy)-[1,1’-biphenyl]-4-y])-1-(3 -(metylthio)propanoyl)piperidin-

o

Theo cing mdt quy trinh nhu trong Vi du 4, ngoai trir viéc axit

2-carboxamit:

3-(metylthio)propanoic dwoc st dung thay cho axit 2-metoxyaxetic,

N-(2-clo-2’-(triflometoxy)-[1,1 ’-biphenyl]-4-yl)-1-(34(metylthio)propanoyl)piperidin-
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2-carboxamit (sau day dugc goi la hop chét vi du 39) (0,0489 g, 0,0976 mmol, 97,4%)
thu dugc dudi dang chit rin mau tréng.

IH-NMR (400MHz, CDCl3) &: 1,51-1,90(m, 5H), 2,18(s, 3H), 2,36(d, J=13,9Hz, 1H),
2,68-2,77(m, 1H), 2,80-2,99(m, 3H), 3,17(td, J=13,2, 2,6Hz, 1H), 3,86(d, J=12,4Hz,
1H), 5,37(d, J=4,9Hz, 1H), 7,20(d, J=8,3Hz, 1H), 7,30-7,52(m, 5H), 7,66-7 ,90(m, 1H),
8,49(br, 1H).

ESI-MS:m/z = 501(M+H)".

Vi du 40. Téng hop

N-(2-clo-2’-(triflometoxy)-[1,1°-biphenyl]-4-yl)-1-(3 -(metylsulfonyl)propanoyl)piperi
din-2-carboxamit:

0,0
/,
O OCFs4 ST
(/‘I o OJ
. Nu\@
. H o

Bd sung axit 3-cloperbenzoic (0,0496 g, 0,287 mmol) vao dung dich
diclometan (1,0 mL) chtra hop chét vi du 39 (0,0480 g, 0,09‘58 mmol) & 0°C va nhiét
do duoc tang dén nhiét do trong phong, sau do6 khudy trong 17 gid. Thém dung dich
natri thiosulfat bdo hoa chira nude va natri hydro cacbonat bdo hoa vao dung dich phéan
ung, va dung dich dugc chiét bing cloroform. Lép hitu co duge rira bing nuéc mubi
bién bio hoa, dugc 1am kho trén natri sulfat khan va dugc loc, va sau d6 san phém loc
dugc ¢6 dudi ép sult giam. Phan con lai dugc tinh sach bing séc ky cot (silica gel,
n-hexan/etyl axetat = 50/50  dén  25/75) déd  thu  dugc
N-(2-clo-2 ’-(triflometoxy)-[ 1,1’-biphenyl]}-4-y1)-1-(3 ~(metylsulfonyl)propanoyl)piperi
din-2-carboxamit (sau day dwoc goi la hop chat vi du 40) (0,0412 g, 0,0773 mmol,
80,6%) dudi dang chét rdn mau tréﬁg. |
IH-NMR (400MHz, CDCl;) &: 1,50-1,82(m, 5H), 2,45-2,48(m, 1H), 2,79(1d,
J=11,0,5,9Hz, lH) 3,06(s, 3H), 3,18-3 27(m 2H) 3,40(dt, J=13,8, 5,5Hz, 1H),
3,77-3,79(m, 1H), 3,93-3,96(m, 1H), 5,41(d, J=5, 4H7 1H), 7 ,20(d, J=8,5Hz, 1H),
7,‘30—7,36(m, 3H), 7,40-7,44(m, 1H), 7,51-7,53(m, ‘lH), 7,86-7,89(m, 1H), 8,28(br,

1H).
ESI-MS:m/z = 533(M+H)". o ‘
Vi du  tham khao 25. Téng hop tert-butyl

(R)-(3 -(2-((2-010-2 ’ -(triﬂometoxy)-‘[ 1,1° -biphenyl]-4-y1)carbamoyl)piperidin- 1 -yl)—3_-o
xopropyl)(metyl)cacbamat:
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Theo cung modt quy trmh nhu trong V1 du 4, ngoa1 trr viée ax1t
3-((tert- butoxycacbonyl)(metyl)ammo)propanmC duorc st dung thay cho axit
2-metoxyaxetic va hop chit cua vi du tham khao 8 dugc st dung thay cho hop chét
cua vi du tham khao 3, thu duoc tert-butyl
(R)-(3-(2-((2-clo-2’ -(tfiﬂometoxyj—[ 1,1 ’-biphenyl]-4-yl)Carbamoyl)piperidin- 1 -yl)-3-o
xopropyl)(metyl)cacbamat (sau day dugc goi la hop chét ctia vi du tham Kkhéo 25)
(0,117 g, 0,201 mmol, 91,5%) dudi dang chét rin mau tréng.

IH-NMR (400MHz, CDCl3) 8: 1,35(s, 9H), 1,30-1,77(m5H,), 2,37-2,80(m, 3H), 2,93(s,
3H), 3,18-3,30(m, 2H), 3,84(d, J=13,7Hz, 1H), 3,95-4,03(m, 1H), 5,38-5,42(m, 1H),
7,20(d, J=8,3Hz, 1H), 7,31-7,46(m, 4H), 7,66-7,72(m, 1H), 7,90-7,92(m, 1H), 9,10(br,
1H).

ESI-MS:m/z = 584(M+H)".

Vi dy 41. Tong hop

(R)-N-(2-clo-2’-(triflometoxy)-[1,1’-biphenyl]-4-yl)- 1-(3-(metylamino)propanoyl)pipe

|
<

Theo cing mot quy trinh nhu trong Vi du tham khao 5, ngoai trr viéc hop chit

ridin-2-carboxamit:

ctia vi du tham khao 25 dugc st dung thay cho hop chit cua vi du tham khao 4,
(R)-N-(2-clo-2’-(triflometoxy)-[1,1’-biphenyl]-4-y1)-1 -(3-(metylamino)propanoyl)pipe
ridin-2-carboxamit (sau ddy dugc goi la hop chit vi du 41) (0,748 g, 0,155 mmol,
77,1%) thu dugc dudi dang chit rin mau tring,

IH-NMR (400MHz, CDCl;) &: 1,46-1,83(m, SH), 2,47(s, 3H), 2,40-2,48(m, 1H),
2,75-2,83(m, 1H), 2,94-2,99(m, 2H), 3,16(td, J=13,1, 2,6Hz, 1H), 3,88(d, J=13,1Hz,
1H), 5,41(d, J=5,4Hz, 1H), 7,21(d, J=8,3Hz, 1H), 7,30-7,81(m, 6H), 8,80(br, 1H).
ESI-MS:m/z = 484(M+H)".
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Vi du 42. Téng hop
N-(2-clo-2’~(triflometoxy)-[1,1’-biphenyl]-4-yI)-1-(3 -hydroxypropanoyl)piperidin-2-c

o S

Theo cing mdt quy trinh nhu trong Vi du 4, ngoai trr viéc axit

arboxamit:

3-hydroxypropanoic ~ dwgc s& dung thay cho axit 2-metoxyaxetic,
N-(2-clo-2’-(triflometoxy)-[ 1,1°-biphenyl]-4-y1)-1-(3 -hydroxypropanoyl)piperidin-2-c
arboxamit (sau day duoc goi 1a hop chét vi du 42) (0,212 g, 0,450 mmol, 59,9%) thu
duoc dudi dang chét rdn mau trang.

IH-NMR (400MHz, CDCl3) &: 1,50-1,92(m, 4H), 2,35(d, J=14,1Hz, 1H), 2,64-2,80(m,
2H), 3,06(t, J=6,3Hz, 1H), 3,19(td, J=13,2, 2,4Hz, 1H), 3,83(d, J=14,1Hz, 1H), 3,98(q,
J=5,4Hz, 2H), 5,34(d, J=5,4Hz, 1H), 7,21(d, J=8,0Hz, 1H), 7,30-7,44(m, 6H),
7,70-7,90(brm,1H), 8,39(br, 1H).

ESI-MS:m/z = 471(M+H)".

Vi du 43. Téng hop metyl
3-(2-((2-clo-2’-(triflometoxy)-[1,1° -biphenyl]-4-yl)carbamoyl)piperidin-1-yl)-3-oxopr

opanoat:
1

OCF3 080
OOJ
cl ﬁﬂ\@
Theo cung mdt quy trinh nhu trong Vi du 3, ngoai tru viéc metyl
3-clo-3-oxopropanoat dugc st dung thay cho propionyl - clorua, metyl
3-(2-((2-clo-2’-(triflometoxy)-[1,1’ -biphenyl]-4-y1)carbamoy1)piperidin- 1-yl)-3-oxopr
opanoat (sau ddy duge goi 1a hop chét vi du 43) (0,0500 g, 0,100 mmol, 80,0%) thu
dwoc dudi dang chét rin mau trng.
IH-NMR (400MHz, CDCl3) &: 1,50-1,80(m, 5H), 2,57-2,62(m, 1H), 3,16-3,25(m, 1H),
3,57(d, J=17,2Hz, 1H), 3,59-3,65(m, 1H), 3,84(s, 3H), 3,85(d, J=17,2Hz, 2H), 5,49(s,
1H), 7,22(d, J=8,2Hz, 1H), 7,30-7,37(m, 3H), 7,40-7,44(m, 1H), 7,92-7,95(m, 1H),
8,87(br, 1H).
ESI-MS:m/z = 499(M+H)".
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Vi du 44. Téng hop metyl
4-(2-((2-clo-2’-(triflometoxy)-[1,1° -biphenyl]-4-yl)carbamoyl)piperidin-1-yl)-4-oxobu

ool f

Theo cung mét quy trinh nhu trong Vi du 3, ngoai trr viéc metyl

tanoat:

4-clo-4-oxobutanoat dwgc st dung thay cho propionyl clorua, metyl
4-(2-((2-clo-2’-(triflometoxy)-[ 1,1 ’-biphenyl]-4-yl)carbamoyl)piperidin- 1-yl)-4-oxobu

tanoat (sau ddy dugc goi l1a hop chit vi du 44) (0,0390 g, 0,0760 mmol, dinh luwong)
thu duge dudi dang chét rin mau tréng.

'H-NMR (400MHz, CDCl3) §: 1,52-1,60(m, 5H), 2,42-2,60(m, 2H), 2,62-2,70(m, 1H),
2,88-2,96(m, 1H), 2,99-3,08(m, 1H), 3,22(d, J=14,6Hz, 1H), 3,74(s, 3H), 3,97(d,
J=14,6Hz, 1H), 5,46(d, J=5,4Hz, 1H), 7,21(d, J=8,3Hz, 1H), 7,28-7,44(m, 6H), 8,49(br,
1H).

ESI-MS:m/z = 513(M+H)".

Vi du 45. Tong hop

N-(2-clo-2’~(triflometoxy)-[1,1°-biphenyl]-4-y1)-1-(3 -metoxypropanoyl)piperidin-2-ca

oS

Theo cung mdt quy trinh nhu trong Vi du tham khéo 2, ngoai trir vi¢c axit

rboxamit:

1-(3-metoxypropanoy1)piperidin—2-carboxylid dugc st dung thay cho axit
1 -(tert-butoxycacbonyl)piperidin-Z-carboxylic, thu ' duoc
N-(2-clo-2’~(triflometoxy)-[1,1°-biphenyl]-4-y1)-1-(3 -metoxypropanoyl)piperidin-2-ca
rboxamit (sau day dugc goi la hop chét vi du 45) (0,0467 g, 0,0963 mmol, 50,6%)
dudi dang chat rdn mau trang.

IH-NMR (400MHz, CDCls) §: 1,46-1,87(m, 5H), 2,39(d, J=13,9Hz, 1H), 2,64(dt,
J=15,0, 5,7Hz, 1H), 2,85-2,92(m, 1H), 3,14(td, J=13,1, 2,3Hz, 1H), 3,38(s, 3H),
3,67-3,78(m, 1H), 3,81-3,86(m, 1H), 3,92(d, J=13,9Hz, 1H), 5,40(d, J=4,9Hz, 1H),
7,21(d, J=8,3Hz, 1H), 7,29-7,80(m, 6H), 8,46(s, 1H).
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ESI-MS:m/z = 483(M-H)".
Vi du 46. Tong hop
N-(2-clo-2’-(triflometoxy)-[1,1’-biphenyl]-4-y1)-1-(1-metyl-1 H-pyrazol-4-cacbonyl)pi

OCFs N
el
ci N)t"‘)

H

Theo cung mdt quy trinh nhu trong Vi du 4, ngoai trr vigc axit

peridin-2-carboxamit:

1-metyl-1H-pyrazol-4-carboxylic dugc st dung thay cho axit 2-metoxyaxetic,
N-(2-c10—2’-(triﬂometoxy)-[l,1’-biphenyl]-4-yl)-1-(1-mety1-1H-pyrazol-4-cacbonyl)pi
peridin-2-carboxamit (sau day dugc goi 1a hop chét vi du 46) (0,0314 g, 0,0619 mmol,
82,4%) thu dugc dudi dang chit rin mau tring.

IH-NMR (400MHz, CDCl3) &: 1,62-1,71(m, 2H), 1,78-1,87(m, 2H), 1,99-2,11(m, 1H),
2,37(d, I=12,9Hz, 1H), 3,08-3,21(m, 1H), 3,96(s, 3H), 4,13-4,23(m, 1H), 5,18-5,20(m,
1H), 7,22(d, J=8,3Hz, 1H), 7,27-7,90(m, 6H), 7,70(s, 1H), 7,81(s, 1H), 9,18(br, 1H).
ESI-MS:m/z = 507(M+H)".

Vi du 47. Tong hop
N-(2-clo-2’-(triﬂometoxy)-[l,1’-biphenyl]-4—y1)-1-(1-metyl—1H-imidazol-4-cacb0nyl)

OCF; N2
O o oﬁ)Q/NE
Cl NJI\(N)

H

piperidin-2-carboxamit:

Theo cing mdt quy trinh nhu trong Vi du 4, ngoai trir viéc axit
1-metyl-1H-imidazol-4-carboxylic dugc sir dung thay cho axit 2-metoxyaxetic,
N-(2-clo-2’~(triflometoxy)-[1,1’-biphenyl]-4-y1)-1-(1 -metyl-1H-imidazol-4-cacbonyl)
piperidin-2-carboxamit (sau ddy dugc goi ia hop chit vi du 47) (0,0369 g, 0,0728
mmol, 96,9%) thu dugc duédi dang chét rén mau tring.

'H-NMR (400MHz, CDCl3) &: 1,45-1,83(m, 4H), 2,15-2,32(m, 2H), 2,75-2,87(m, 1H),
3,79(s, 3H), 4,55-4,65(m, 1H), 5,31-5,37(m, 1H), 7,21(d, J=8,3Hz, 1H), 7,31-7,63(m,
7H), 7,75-7,90(m, 1H), 11,47(br, 1H). ' ' '
ESI-MS:m/z = 507(M+H)".

Vi du 48. Tong hop
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N-(2-clo-2’~(triflometoxy)-[ 1,1’-biphenyl]-4-yl)-1-(1 H-pyrazol-4-cacbonyl)piperidin-

O OCF3 :N‘NH
S ™
2000l

Theo cing mét quy trinh nhu trong Vi du 4, ngoai trir viéc axit

2-carboxamit:

1H-pyrazol-4-carboxylic ~dugc st dung thay cho axit 2-metoxyaxetic,
N-(2-clo-2’~(triflometoxy)-[ 1,1’ -biphenyl]-4-yl}- 1-(1H-pyrazol-4-cacbonyl)piperidin-
2-carboxamit (sau day duoc goi 1a hop chit vi du 48) (0,0163 g, 0,0331 mmol, 44,0%)
thu dugc du6i dang chét rin mau tring.

'H-NMR (400MHz, CDCl3) 8: 1,45-1,90(m, 419), 1,95-2,17(m, 1H), 2,33-2,43(m, 1H),
3,15-3,26(m, 1H), 4,09-4,21(m, 1H), 5,20-527(m, 1H), 7,22(d, J=8,5Hz, 1H),
7,28-7,52(m, SH), 7,70-8,00(m, 3H), 9,16(br, 1H), 10,79(br, 1H). ' o
ESI-MS:m/z = 493(M+H)".

Vi du tham khao 26.  Tong hop metyl

1 -(2-(N-metylmetylsulfonamit)aXetyl)piperidin~2-carbbxylat:
: I_
N’ \‘

*o

Theo cung mot quy trinh nhu trong Vi du 4, ngoai trir vi¢c hop chét caa vi du
tham khao 20 dugc st dung thay cho axit 2-metoxyaxetic va metyl
piperidin-2-carboxylat hydroclorua  dugc st dung thay cho hop chét cia vi du tham
khao 3, metyl axit 1-(2-(N- métylmetylsulfo‘n'amit)aXetyl)piperidin-2-carboxy1ic (sau
day duoc goi 1a hop chét ciia vi du tham khao 26) (0,934 g, 3,19 mmol, 82,0) thu duoc
du6i dang chit rin mau tring.

IH-.NMR (400MHz, CDCls) &: 1,24-1,76(m, 5H), 2,25-2,32(m, 1H), 2,99(s, 3H),
3,00(s, 3H), 3,25(td, J=13,0, 3,2Hz, 1H), 3,58-3,64(m, 1H), 3,75(d, J=4,6Hz, 3H),
4,11(d, J=17,1Hz, 1H), 4,30(d, J=17,1Hz, 1H), 5,25(d, J=5,6Hz, 1H).

ESI-MS:m/z = 293(M+H)". |

Vi du tham khdo - 27. Téng hop axit
1-(2-(N- metylmetylsulfonamlt)axctyl)p1per1d1n -2-carboxylic:
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I—
_S=0

~ ST
o
HOJ\KNJ

Bd sung dung dich natri hydroxit 1M chtra nuée (3,83 mL, 3,83 mmol) vao

dung dich metanol (10,0 mL) chira hop chit cta vi du tham khao 26 (0,933 g, 3,19
mmol) & 0°C va nhiét do dugc ting dén nhiét @6 trong phong, sau d6 khudy trong 17
gio. Thém axit clohydric 1M vao dung dich phén ung, va dung dich dwoc chiét bing
cloroform. Lép hitu co dugc rira bang nuéc mubi bién bdo hoa, dugc lam khd trén
natri sulfat khan va dugc loc, va sau do san phim loc dwogc ¢6 dudi ap sut giam dé thu
duoc axit 1-(2-(N-metylmetylsulfonamit)axetyl)piperidin-2-carboxylic thé (sau day
dugc goi 12 hop chit ctia vi du tham khao 27) (0,812g) dudi dang chét rin mau tring.
Hop chét ciia vi du tham khéo 27 dugce st dung truc tiép trong phan ung tiép theo.
'H-NMR (400MHz, CDCls) &: 1,18-1,75(m, 5H), 2,30(d, J=13,1Hz, 1H), 2,98(s, 3H),
2,99(s, 3H), 3,24(t, J=12,0Hz, 1H), 3,63(d, J=13,1Hz, 1H), 4,13(d, J=17,2Hz, 1H),
4,27(d, J=17,2Hz, 1H), 5,24(d, J=4,1Hz, 1H).
ESI-MS:m/z = 279(M+H)".
Vi du tham khéo 28. Téng hop
N-(4-bromo-3-clophenyl)-1-(2-(N -metylmefylsulfonamit)axetyl)pip eridin-2-carboxam
it: | | :
$=0

\
e

\N/
LY
cl Nﬂ\r\"‘)

17N

Theo ciing mdt quy trinh nhu trong Vi du tham khao 2, ngoai trir viéc hop chét
cia vi du tham khio 27 dugc st dung  thay cho axit
1-(tert-butoxycacbonyl)piperidin-2-carboxylic va 4-bromo-3-cloanilin dugc st dung
thay cho  hogp chit cia vi du tham khdo 1, thu dugc
N-(4-bromo-3-clophenyl)-1-(2-(N -metylmetylsulfonamit)axetyl)piperidin-2-carboxam
it (sau day dugc goi 1a hop chét caa vi du tham khao 28) (0,296 g, 0,634 mmol,
58,8%) dudi dang chét rin mau tréng.

'H-NMR (400MHz, CDCl3) §: 1,49-1,85(m, 5H), 2,34(d, J=12,8Hz, 1H), 3,03(s, 3H),
3,03(s, 3H), 3,20(t, J=12,8Hz, 1H), 3,71(d, J=12,8Hz, 1H), 4,12(d, J=16,7Hz, 1H),
4,23(d, I=16,7Hz, 1H), 5,22(d, J=4,9Hz, 1H), 7,20-7,24(m, 1H), 7,50(dd, J=8,5, 2,0Hz,
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1H), 7,84(t, J=2,3Hz, 1H), 8,20(br, 1H).

ESI-MS:m/z = 467(M+H)".

Vi du 49. Téng hop

N-(2-clo-2’-isopropoxy-[ 1,1’-biphenyl]-4-yl)-1-(2-(N -metylmetylsulfonamit)axetyl)pi

peridin-2-carboxamit:

by L
) A

Theo cing mét quy trinh nhu trong Vi du tham khdo 1, ngoai trx viéc axit
2-isopropoxyphenylboronic dugc st dung thay cho axit 2-triflometoxyphenylboronic
va hop chit cua vi du tham khao 28 dwgc st dung thay cho 4-bromo-3-cloanilin,
N-(2-clo-2’-isopropoxy-[ 1,1’-biphenyl]-4-yl)-1-(2-(N -metylmetylsulfonamit)axetyl)pi
peridin-2-carboxamit (sau ddy duoc goi la hop chét vi du 49) (0,0253 g, 0,0485 mmol,
75,3%) thu duoc dudi dang chit rdn mau tréng.

IH-NMR (400MHz, CDCls) &: 1,20(d, J=6,0Hz, 6H), 1,50-1,88(m, 5H), 2,31-2,39(m,
1H), 3,05(s, 3H), 3,05(s, 3H), 3,21-3,28(m, 1H), 3,69-3,74(m, 1H), 4,19(d, J=16,8Hz,
1H), 4,25(d, J=16,8Hz, 1H), 4,41(t, J=6,0Hz, 1H), 5,23-5,26(m, 1H), 6,95-7,00(m, 2H),
7,17(dd, J=7,4,2,0Hz, 1H), 7,22-7,37(m, 3H), 7,76(d, J=2,0Hz, 1H), 8,11(s, 1H).
ESI-MS:m/z = 523(M+H)".

Vi dy 50. Téng hop
N-(2-clo-2’-(triﬂometoxy)-[1,1’-biphenyl]-4-yl)-1-(2-(1-metyl-1H-imidazol-2-y1)axet

yl)piperidin-2-carboxamit:

‘—‘
O OCF3 N\ N\
o) OJ
o NJ’\C)
H‘

Theo cing mdt quy trinh nhu trong Vi du 4, ngoai trlr viéc axit
2-(1-metyl-1H-imidazol-2-yl)axetic dugc st dung thay cho axit 2-metoxyaxetic,
N-(2-clo-2’-(triﬂometoxy)-[l,1’-biphenyl]-4-y1)-1-(2-(1-metyl-1H-imidazol-2-y1)axet
yl)piperidin-2-carboxamit (sau day dugc goi la hop chét vi du 50) (0,0341 g, 0,0654
mmol, 87,0%) thu dugc dudi dang chét rén mau tréng.

IH-NMR (400MHz, CDCls) 8: 1,49-1,80(m, 5H), 2,67-2,74(m, 1H), 3,20-3,27(m, 1H),
3,54-3,62(m, 1H), 3,63(s, 3H), 3,73(d, J=15,9Hz, 1H), 4,05(d, J=15,9Hz, 1H),
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5,59-5,63(m, 1H), 6,89-6,98(m, 2H), 7.20-7,29(m, 1H), 7,32-7,37(m, 3H),
7,39-7,45(mm, 1H), 7,71-7,99(m, 2H), 10,64(br, 1H).

ESI-MS:m/z = 521(M+H)".

Vi du tham khao 29. Téng hop

N-(4-bromo-3-flophenyl)-1-(2-(N -metylmetylsulfonamit)axetyl)piperidin-2-carboxami
t:

Theo cing mot quy trinh nhu trong Vi du tham khao 2, ngoai tru viéc hop chét
cia vi du tham khao 27 dugc st dung thay cho axit
1-(tert-butoxycacbonyl)piperidin-2-carboxylic va 4-bromo-3- floanilin dugc st dung
thay cho  hop chdt cia vi du ‘tham khdo 1, thu dugc
N-(4-bromo-3-flophenyl)-1-(2-(N-metylmetylsulfonamit) axetyl)piperidin-2-carboxami
t (sau day dugc goi la hop chit cua vi du tham khao 29) (0,0253 g, 0,0562 mmol,
52,1%) dudi dang chit rin mau tring.

'H-NMR (400MHz, CDCls) &: 1,48-1,83(m, 5H), 2,31-2,39(m, 1H), 3,03(s, 3H);
3,03(s, 3H), 3,16-3,23(m, 1H), 3,68-3,75(m, 1H), 4,10(d, J=16,6Hz, 1H), 4,24(d,
J=16,6Hz, 1H), 5,21-5,24(m, 1H), 7,06(dd, J=9,0, 2,0Hz, 1H), 7,43(t, J=8,2Hz, 1H),
7,63(dd, J=10,5, 2,4Hz, 1H), 8,24(br, 1H).

ESI-MS:m/z = 451(M+H)".

ViduS1. Tong hop

N-(2-flo-2’- (trlﬂometoxy) -[1,1°-biphenyl]- 4 yl) 1- (2- (N metylmetylsulfondmlt)axetyl)

piperidin-2-carboxamit:

Theo cing mdt quy trinh nhu trong Vi du tham khao 1, ngoai trir vi€c hop chét
cia vi duy tham khao 29 = duoc st dung lam 4-bromo-3-cloanilin,
'N-(2-flo-2’~(triflometoxy)-[ 1,1’-biphenyl]-4-y1)- 14(2—(N-métylmetylsulfonamit)axetyl)
piperidin-2-carboxamit (sau ddy dugc goi 12 hop chat vi du 51) (0,0132 g, 0,0248

mmol, 44,7%) thu dugc dudi dang chét rén mau tring.
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IH-NMR (400MHz, CDCl3) &: 1,45-1,90(m, 5H), 2,33-2,41(m, 1H), 3,05(s, 6H),
3,20-3,29(m, 1H), 3,69-3,76(m, 1H), 4,17(d, J=16,8Hz, 1H), 4,25(d, J=16,8Hz, 1H),
5,23-5,27(m, 1H), 7,20-7,44(m, 6H), 7,62(dd, J=11,7, 2,0Hz, 1H), 8,24(br, 1H).

Vi du 52. Téng hop

1-(2-(1H-imidazol-1-yl)axetyl)-N-(2-clo-2’ -(triﬂometbxy)-[ 1,1’-biphenyl]-4-yl)piperi

din-2-carboxamit:

OCF; L'_Ng

Theo cing mot quy trinh nhu trong Vi du 4, ngoé}i trir viéc axit
l-imidazolaxetic =~ duwgc st dung thay cho axit  2-metoxyaxetic,
1-(2-(1H-imidazol- 1-yl)axetyl)-N-(2-clo-2’- (triflometoxy)-[1,1°-biphenyl]-4-yl)piperi
din-2-carboxamit (sau diy dugc goi 1a hop chét vi du 52) (0,0189 g, 0,0373 mmol,
49,6%) thu dugc dudi dang chit rén mau tring.

IH-NMR (400MHz, CDCl3) 8: 1,44-2,05(m, SH), 2,23-2,31(m, 1H), 3,37-3,47(m, 1H),
3,67-3,74(m, 1H), 4,86(d, J=16,6Hz, 1H), 4,91(d, J=16,6Hz, 1H), 5,16-5,22(m, 1H),
6,97(s, 1H), 7,13(s, 1H), 7,20(d, J=8,3Hz, 1H), 7,29-7,37(m, 4H), 7,40-7,45(m, 1H),
7,53(s, 1H), 7,70-7,87(m, 1H), 8,41(br, 1H).

ESI-MS:m/z = 507(M+H)".

Vi du 53. Téng hop

1-(2-(1H-tetrazol-1-yl)axetyl)-N-(2-clo-2’-(triflometoxy)-[ 1, 1’-biphenyl]-4-yl)piperidi

n-2-carboxamit:

Theo cing mot quy trinh nhu trong Vi du 4, ngoai trir viéc axit
1H-tetrazol-1-axetic ~dwoc st dung thay cho axit 2-metoxyaxetic,
1-(2-(1H-tetrazol- 1-yl)axetyl)-N-(2-clo-2’~(triflometoxy)-[1,1° -biphenyl]-4-yl)piperidi
n-2-carboxamit (sau day dugc goi 1a hop chit vi du 53) (0,0244 g, 0,0479 mmol,
38,2%) thu dugc dudi dang chét rin mau tring.

IH-NMR (400MHz, CDCl3) &: 1,59-2,02(m, 5H), 2,29-2,32(m, 1H), 3,49-3,57(m, 1H),
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3,73-3,77(m, 1H), 5,18-5,19(m, 1H), 5,40(d, J=16,8Hz, 1H), 5,48(d, J=16,8Hz, 1H),
7,21-7,46(m, 6H), 7,81(br, 1H), 8,02(s, 1H), 8,86(s, 1H).

ESI-MS:m/z = 509(M+H)".

Vi du 54. Téng hop

1-(2-(furan-2-yl)axetyl)-N-(2-clo-2’-(triflometoxy)-[1,1’ -biphenyl]-4-yl)piperidin-2-ca

OCF3 N0
[ ) 0 ©
CIFNF N)l\LNJ
H

Theo cuing mdt quy trinh nhu trong Vi du 4, ngoai trr viéc axit 2-furanaxetic

rboxamit:

duoc st dung thay cho axit 2-metoxyaxetic, thu duogc
1-(2-(furan-2-yl)axetyl)-N-(2-clo-2’-(triflometoxy)-[ 1, 1°-biphenyl]-4-yl)piperidin-2-ca
rboxamit (sau day duogc goi la hop chét vi du 54) (0,0605 g, 0,119 mmol, 95 2%) dudi
dang chét vo dmh hinh mau tring. -

IH-NMR (400MHz, CDCl3) &: 1,41-1,95(m, 5H), 2,33-2,38(m, 1H), 3,08-3,16(m, 1H),
3.85-3,97(m, 3H), 5,34-536(m, 1H), 6,22-6,23(m, 1H), 6,35-6,37(m, 1H),
7,19-7,44(m, 8H), 8,33(br, 1H). ' ' : :
ESI-MS:m/z = 505(M-H)".

Vi du 55. Tong hop

1-(2-(3,5-dimetyl-1H-pyrazol- l-yl)axetyl)-N -(2-clo-2’-(triflometoxy)-[1,1’-biphenyl]-

OCF, o‘%,JN
Nk@

4-yl)piperidin-2-carboxamit:

H

Theo cung mdt quy trinh nhu trong Vi du 4, ngoai trir viéc axit
3,5-dimetyl-1H-pyrazol-1-axetic dugc st dung thay ‘cho axit 2-metoxyaxetic,
1-(2-(3,5-dimetyl-1H-pyrazol-1-yl)axetyl)-N-(2-clo-2’ ~(triflometoxy)-[1,1’-biphenyl]-
4-yl)piperidin-2-carboxamit (sau ddy duogc goi 13 hop chit vi du 55) (0,0579 g, 0,108
mmol, 86,3%) thu dugc dudi dang chit vo dinh hinh mau tréng.

IH-NMR (400MHz, CDCl3) §: 1,46-1,66(m, 2H), 1,74-1,79(m, 3H), 2,08(s, 3H),
2,27(s, 3H), 2,47-2,50(m, 1H), 3,11-3,19(m, 1H), 3,69-3,74(m, 1H), 4,83(d, J=15,2Hz,
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1H), 4,96(d, J=15,2Hz, 1H), 5,35-5,36(m, 1H), 5,89(s, 1H), 7,21-7,45(m, 7H), 8,86(br,
1H).

ESI-MS:m/z = 535(M+H)".

Vi du 56. Téng hop
1-(2-(3-metylisoxazol-5-y1)axety1)-N7(2-clo-2’-(triﬂometoxy)-[1,1.’-biphgnyl]-4-yl)pip

eridin-2-carboxamit:

' OCF; S .
0©

cl NJkLNJ

Theo cing mét quy trinh nhu trong Vi du 4, ngoai trir vifc axit

3-metyl-5-isoxazolaxetic ~dugc st dung thay cho axit 2-metoxyaxetic,
1-(2-(3-metylisoxazol-5-yl)axetyl)-N-(2-clo-2’-(triflometoxy)-[1,1° -biphenyl]-4-yl)pip
eridin-2-carboxamit (sau day dwogc goi 1a hop chit vi du 56) (0,0652 g, 0,125 mmol,
99,6%) thu duoc dudi dang chit vo dinh hinh mau tring.
'H-NMR (400MHz, CDCl;) &: 1,47-1,96(m, 5H), 2,29(s, 3H), 2,33-2,39(m, 1H),
3,21-3,28(m, 1H), 3,82-3,87(m, 1H), 3,95(d, J=16,1Hz, 1H), 4,01(d, J=16,1Hz, 1H),
5,32-5,33(m, 1H), 6,08(s, 1H), 7,21-7,45(m, 7H), 8,27(br, 1H).
ESI-MS:m/z = 520(M-H)".
Vi dy 57. Téng hop
(R)-1-(2-(1H-tetrazol-1-yl)axetyl)-N-(2-clo-2’-(triflometoxy)-[ 1,1’ -biphenyl]-4-yl)pip
eridin-2-carboxamit: '

N=N

OCF; .
N

Cl N~ ™
G

Bé sung dung dich DMF (10 mL) chira hop chét cta vi du tham khéo 8 (4,00 g,
10,03 mmol), HATU (4,96 g, 13,04 mmol), va diisopropyletylamin (2,63 mL, 15,04
mmol) vao dung dich DMF (30 mL) chta axit 1H-tetrazol-1-axetic (1,67 g, 13,04
mmol), & nhiét dd trong phong, sau do6 khudy & cling nhiét d¢ trong 17 gi¢. Thém nude
cit vao dung dich phan ung, va dung dich dugc chiét bang toluen. Lép hitu co dugc ¢d

dudi ap sudt giam va phan con lai dugc tinh sach béng sdc ky cot (amin silica gel,
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n-hexan/etyl axetat = 40/60 dén 0/100) dé thu duogc
(R)-1-(2-(1H-tetrazol-1-yl)axetyl)-N-(2-clo-2’-(triflometoxy)-[1,1’ -biphenyl]-4-yl)pip
eridin-2-carboxamit (sau day duoc goi la hop chit vi du 57) (3,87 g, 7,60 mmol,
75,9%) du6i dang chit vo dinh hinh mau tring. Két qua tr viéc phén tich st dung cot
bét dbi xtmg, thoi gian lwu clia hop chit thu dugc tir vi du 57 13 55,3 phit, va do tinh
khiét quang hoc khi d6 1a 99,4%ee. Cac diéu kién phén tich str dung cot bat dbi xung
1a nhu sau. |

Thiét bi do; sa'i_c ky dd 16ng hiéu ning cao LC-2010CHT, dugc san xuét bdi Shimadzu
Corporatibn

Cot; CHIRALCEL OD-RH 0,46 cm¢ x 15 cm, ¢& hat 1a 5 pm, dugc san xuét boi
Daicel Chemical Industries Ltd.

Nhiét do cot; 40°C

Pha dong; (Dung dich A) Nuéc cat, (Dung dich B) axetonitril

Thanh phén pha dong; Dung dich A:Dung dich B =60:40 (0 dén 75 phut)

Téc do dong; 0,5 mL/phit -

Do; UV (210 nm)

1H-NMR (400MHz, CDCl3) 6: 1,62-2,00(m, 5H), 2,27-2,31(m, 1H), 3,52-3,58(m, 1H),
3,73-3,76(m, 1H), 5,18-5,19(m, 1H), 5,40(d, J=16,5Hz, 1H), 5,48(d, J=16,5Hz, 1H),
7,21-7,45(m, 6H), 7,81(br, 1H), 8,15(s, 1H), 8,86(s, 1H).

ESI-MS:m/z = 509(M+H)".

Vi du 58. Téng hop

(R)-1-(3-(1H-tetrazol-1-yl)propanoyl)-N-(2-clo-2’ -(triﬂ_ometoxy)- [1,1°-biphenyl]-4-yl)
piperidin-2-carboxamit: | | |

-

.
oox\fj K
cl HJ l@

Theo cing mot quy trinh nhu trong Vi du 4, ngoai trr vige axit

N

AY

3-(tetrazol-1-yl)propionic dwgc st dung thay cho axit 2-metoxyaxetic va hop chét cta
vi du tham khdo 8 dugc st dung thay cho hgp chit cia vi du tham khao 3,
(R)-1-(3-(1H-tetrazol-1-yl)propanoyl)-N-(2-clo-2’-(triflometoxy)-[ 1,1° -biphenyl]-4-yl)
piperidin-2-carboxamit (sau ddy duoc goi 1a hop chét vi du 58) (0,117 g, 0,224 mmol,
89,1%) thu duoc dudi dang chét vo dinh hinh mau trang.
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IH-NMR (400MHz, CDCl3) 8: 1,43-1,97(m, 5H), 2,25-2,29(m, 1H), 3,04-3,19(m, 2H),
3,25(td, J=13,0, 2,7Hz, 1H), 3,70-3,74(m, 1H), 4,79-4,92(m, 2H), 5,18-5,19(m, 1H),
7,22-7,44(m, 6H), 7,79(br, 1H), 8,13(br, 1H), 8,84(s, 1H).

ESI-MS:m/z = 521(M-H)".

Vi du 59. Téng hop

(R)-1-(3-(1H-imidazol-1-yl)propanoyl)-N-(2-clo-2’ -(triflometoxy)-[1,1’-biphenyl]-4-y

3 N
CI HJ[«.(NJ

Theo cing mdt quy trinh nhu trong Vi du 4, ngoai trr viéc axit

Dpiperidin-2-carboxamit:

3-(imidazol-1-yl)propionic dugc st dung thay cho axit 2-metoxyaxetic va hop chét ctia
vi du tham khido 8 dugc st dung thay cho hop chét 'cta vi du tham khéo 3,
(R)-1-(3-(1H-imidazol-1-yl)propanoyl)-N-(2-clo-2’ -(triflometoxy)-[1,1°-biphenyl]-4-y
I)piperidin-2-carboxamit (sau day duoc goi la hop chit vi du 59) (0,0796 g, 0,153
mmol, 60,9%) thu dugc dudi dang chét vo dinh hinh mau trfmg.

IH-NMR (400MHz, CDCls) 8: 1,37-1,99(m, 5H), 2,26-2,29(m, 1H), 2,87-2,91(m, 2H),
3,17(td, J=13,3, 2,7Hz, 1H), 3,67-3,71(m, 1H), 4,34-4,47(m, 2H), 5,24-5,25(m, 1H),
6,99(s, 1H), 7,06(s, 1H), 7,21-7,45(m, 6H), 7,58(br, 1H), 7,71-7,82(m, 1H), 8,33(br,
1H). '

ESI-MS:m/z = 521(M+H)".

Vi du 60. Téng hop
(R)-1-(3-(3-metyl-lH-pyrazol-1-yl)propanoyl)-N-(2-clo-2’-(triﬂometoxy)-[1,l’-biphe
nyl]-4-yl)piperidin-2-carboxamit: |

O
Coud
Cl NJL., N ! :
Theo cing mot quy trinh nhu trong Vi du 4, ngoai trir viéc axit

3-(3-mety1-pyrazol-l-yl)propionié dugc st dung thay cho axit 2-metoxyaxetic va hop

chit ctia vi du tham khao 8 dugc st dung thay cho hop chét cua vi du tham khao 3,
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(R)-1-(3-(3-metyl-1H-pyrazol-1 -yl)propanbyl)-N-(Z-clo—2’ ~(triflometoxy)-[1,1’-biphe

nyl]-4-yl)piperidin-2-carboxamit (sau ddy dwgc goi 1a hop chat vi du 60) (0,135 g,
0,252 mmol, dinh luong) thu dugc dudi dang chit vo dinh hinh mau tring.

'H-NMR (400MHz, CDCl3) &: 1,37-1,89(m, 5H), 2,12(s, 3H), 2,35-2,38(m, 1H),
2.85-3,12(m, 3H), 3,67-3,70(m, 1H), 4,38-4,44(m, 1H), 4,51-4,58(m, 1H),
5,30-5,32(m, 1H), 5,96-5,97(m, 1H), 7,‘19-7,45(m, 8H), 8,59(br, 1H).

ESI-MS:m/z = 535(M+H)". | |

Vi du 61. Téng hop

(R)-1-(2-(1H-pyrazol-1-yl)axetyl)-N-(2-clo-2’ ~(triflometoxy)-[ 1,1°-biphenyl]-4-yl)pip

eridin-2-carboxamit:

Theo cung mét quy trinh nhu trong Vi du 4, ngoai trr viéc axit
2-(1H-pyrazol-1-yl)axetic dugc sir dung thay cho axit 2-metoxyaxetic va hop chét cta
vi du tham khdo 8 dugc st dung thay cho hgp chit cia vi du tham khao 3,
(R)-1-(2-(1H-pyrazol-1-yl)axetyl)-N-(2-clo-2’ -(triﬂometoxy)-[l ,1’-biphenyl]-4-yl)pip
eridin-2-carboxamit (sau diy dugc goi 1a hop chét vi du 61)(0,0623 g, 0,123 mmol,
98,0%) thu dugc dudi dang chit rin mau tring.

IH-NMR (400MHz, CDCls) &: 1,46-1,74(m, 5H), 2,52-2,55(m, 1H), 3,04-3,12(m, 1H),
3,65-3,69(m, 1H), 5,01(d, J=14,5Hz, 1H), 5,22(d, J=14,5Hz, 1H), 5,43-5,44(m, 1H),
6,39(dd, J=2,3,2,0Hz, 1H), 7,24(d, J=8,2Hz, 1H), 7,32-7,37(m, 3H), 7,41-7,45(m, 1H),
7.52-7,61(m, 1H), 7,53(d, J=2,3Hz, 1H), 7,58(d, J=2,0Hz, 1H), 7,80-7,87(brm, 1H),
9,02(s, 1H).

ESI-MS:m/z = 507(M+H)".

Vi du 62. Téng hop |

(R)-1-(2-(4H-1 ,2,4-triazol-4-yl)axety1)-N-(2-c.10-2’ ~(triflometoxy)-[1,1’-biphenyl]-4-yl
)piperidin-2-carboxamit: | |

N-=N
1 \\

O OCF3 0  | N
» Y
H

O
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Theo cing mdt quy trinh nhu trong Vi du 4, ngoai trr viéc axit
2-(4H-1,2 4-triazol-4-yl)axetic dugc sir dung thay cho axit 2-metoxyaxetic va hop chat
cia vi du tham khao 8 dugc st dung thay cho hop chét cta vi du tham khao 3,
(R)-1-(2-(4H-1,2,4-triazol-4-yl)axetyl)-N-(2-clo-2’ -(triflometoxy)-[1,1’-biphenyl]-4-yl
Ypiperidin-2-carboxamit (sau ddy dugc goi 1a hop chit vi du 62) (0,0575 g, 0,113
mmol, 90,3%) thu dugc dudi dang chét rin mau tring.

IH-NMR (400MHz, CDCl3) &: 1,55-1,90(m, 5H), 2,29-2,32(m, 1H), 3,57-3,7 1(m, 2H),
4,93(d, J=16,8Hz, 1H), 5,02(d, J=16,8Hz, 1H), 5,22-5,23(m, 1H), 7,19(d, J=8,2Hz,
1H), 7,28-7,37(m, 4H), 7,40-7,45(m, 1H), 7,81(s, 1H), 8,21(s, 2H), 8.,84(s, 1H).
ESI-MS:m/z = 508(M+H)".

Vi du 63. Tong hop

(R)-1-(2-(1H-1,2,4-triazol-1 -yl)axetyl)-N-(2-clo-2’-(triflometoxy)-[ 1,1’ -biphenyl]-4-yl

)piperidin-2-carboxamit:

Theo cung mdt quy trinh nhu trong Vi du 4, ngoai trr viéc natri
2-(1H-1,2,4-triazol-1-yl)axetat dwoc sir dung thay cho axit 2-metoxyaxetic va hop chit
ciua vi du tham khao 8 dugc st dung thay cho hop chét cta vi du tham khéo 3,
(R)-1-(2-(1H-1,2,4-triazol-'1-yl)axetyl)-‘N-(2-clo-2’-(triﬂometoxy)-[1’,I’-biphenyl]-4-yl
Ypiperidin-2-carboxamit (sau ddy duoc goi 1a hop chit vi du 63) (0,0587 g, 0,116
mmol, 92,2%) thu dugc dudi dang chét rin mau trfmg.

IH-NMR (400MHz, CDCl3) &: 1,54-1,70(m, 2H), 1,77-1,90(m,-3H), 2,38-2,41(m, 1H),
3,31-3,39(m, 1H), 3,74-3,78(m, 1H), 5,13(d, J=15,4Hz, 1H), 5,22(d, J=15,4Hz, 1H),
5,29(d, J=5,0Hz, 1H), 7,23(d, J=8,2Hz, 1H), 7,30-7,37(m, 4H), 7,41-7,45(m, 1H),
7,79(brs, 1H), 8,02(s, 1H), 8,26(s, 1H), 8,39(s, 1H).

ESI-MS:m/z = 508(M-+H)". '

Vi du 64. Tong hop

(R)-1-(2-(1H-1,2,3-triazol-1-yl)axetyl)-N-(2-clo-2 ’-(triflometoxy)-[ 1,1’-biphenyl]-4-y1

)piperidin-2-carboxamit:
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N

OCF3
Y
Cl N7
0

Theo cing mdt quy trinh nhu trong Vi du 4, ngoai trr viéc axit
2-(1H-1,2,3-triazol-1-yl)axetic dugc sir dung thay cho axit 2-metoxyaxetic va hop chit
cia vi du tham khao 8 dugc st dung thay cho hgp chat ctia vi du tham khao 3,
(R)-1-(2-(1H-1,2,3-triazol-1-yl)axetyl)-N-(2-clo-2’-(triflometoxy)-[ 1,1° -biphenyl]-4-yl
)piperidin-2-carboxamit (sau ddy dugc goi la hop chit vi du 64) (0,0619 g, 0,122
mmol, 97,2%) thu dugc dudi dang cht rin mau tre‘ing.

IH-NMR (400MHz, CDCls) §: 1,51-1,70(m, 2H), 1,76-1,88(m, 3H), 2,39-2,42(m, 1H),
3,32-3,39(m, 1H), 3,74-3,78(m, 1H), 5,30-5,31(m, 1H), 5,34(d, J=15,4Hz, 1H), 5,41(d,
J=15,4Hz, 1H), 7,23(d, J=8,6Hz, 1H), 7,30-7,37(m, 3H), 7,41-7,45(m, 1H), 7,52(brs,
1H), 7,76(d, J=0,9Hz, 1H), 7,82(d, J=0,9Hz, 1H), 7,91(brs, 1H), 8,43(s, 1H).
ESI-MS:m/z = 508(M+H)".

Vi du 65. Téng hop
(R)-1-(2-(1H-imidazol-1-yl)axetyl)-N-(2-clo-2’-(triflometoxy)-[1,1° -biphenyl]-4-yl)pi

peridin-2-carboxamit:
N
‘ /v
{y

Theo cing mdt quy trinh nhu trong Vi du 4, ngoai trr viéc axit

1-imidazolaxetic dugc st dung thay cho axit 2-metoxyaxetic va hop chit cua vi du
tham khao 8 dugc st dung thay cho hop chit cia vi du tham khao 3,
(R)-1-(2-(1H-imidazol-1-yl)axetyl)-N-(2-clo-2’-(triflometoxy)-[1,1’ -biphenyl]-4-yl)pi
peridin-2-carboxamit (sau ddy dugc goi 1a hop chét vi du 65) (0,635 g, 1,25 mmol,
63,5%) thu dugc dudi dang chét vo dinh hinh mau tring.
'H-NMR (400MHz, CDCl3) &: 1,44-2,05(m, 5H), 2,23-2,31(m, 1H), 3,37-3,47(m, 1H),
3,67-3,74(m, 1H), 4,86(d, J=16,6Hz, 1H), 4,91(d, J=16,6Hz, 1H), 5,16-5,22(m, 1H),
6,97(s, 1H), 7,13(s, 1H), 7,20(d, J=8,3Hz, 1H), 7,29-7,37(m, 4H), 7,40-7,45(m, 1H),
7,53(s, 1H), 7,70-7,87(m, 1H), 8,41(brs, 1H).
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ESI-MS:m/z = 507(M+H)".
Vi du 66. Téng hop
(R)-1-(2-(2H-1,2,3-triazol-2-yl)axetyl)-N-(2-clo-2’-(triflometoxy)-[1,1’ -biphenyl]-4-yl

)piperidin-2-carboxamit: o
i\

: E OCF; N, .N
N)
Cl N7

Theo cing mdt quy trinh nhu trong Vi du 4, ngoai trr viéc axit
2-(2H-1,2,3-triazol-2-yl)axetic duoc sir dung thay cho axit 2-metoxyaxetic va hop chét
ciua vi du tham khao 8 dugc st dung thay cho hgp chit cua vi du tham khao 3,
(R)-1-(2-(2H-1,2,3-triazol-2-yl)axetyl)-N-(2-clo-2’-(triflometoxy)-[1,1’ -biphenyl]-4-yl
)piperidin-2-carboxamit (sau ddy dugc goi 1a hop chét vi du 66) (0,0321 g, 0,0632
mmol, 50,4%) thu dugc dudi dang chit vo dinh hinh mau tring.

'H-NMR (400MHz, CDCls) &: 1,47-1,65(m, 2H), 1,68-1,77(m, 3H), 2,49-2,52(m, 1H),
2,98-3,06(m, 1H), 3,55-3,58(m, 1H), 5,33(d, J=15,0Hz, 1H), 5,42(d, J=5,0Hz, 1H),
5,57(d, J=15,0Hz, 1H), 7,24(d, J=8,2Hz, 1H), 7,32-7,37(m, 3H), 7,41-7,46(m, 1H),
7,42-7,88(brm, 2H), 7,73(s, 2H), 8,63(s, 1H).

ESI-MS:m/z = 530(M+Na)".

Vi du tham khao 30. Téng hop etyl 2-(5-metyl-1,3,4-oxadiazol-2-yl)axetat:

0] o)
MY >
O N-N

Bb sung axetic anhydrit (0,393 mL, 4,16 mmol) vao dung dich dicloetan (6,4
mL) chira etyl 2-(1H-tetrazol-5-yl)axetat (0,500 g, 3,20 mmol) & nhiét d6 trong phong
va nhiét d0 dugc ting 1é€n 100°C, sau do khudy trong 11 gid. Thém dung dich natri
hydroxit IM chtra nude vao dung dich phan tng, va dung dich dugc chiét bang etyl
axetat. Lép hitu co dugc rira bang dung dich natri hydroxit 1M chtra nuéc va nudce
mudi bién bdo hoa, dugc 1am kho trén natri sulfat khan va dugc loc, va sau dé san
phim loc dugc c6 dudi ap suat giam. Phan con lai dugc tinh sach bang séc ky cot
(silica gel, n-hexan/etyl axetat = 70/30 dén 40/60) dé thu dugc etyl
2-(5-metyl-1,3,4-oxadiazol-2-yl)axetat (sau ddy dugc goi 12 hop chét cta vi du tham
khao 30) (0,0908 g, 0,534 mmol, 16,7%) dudi dang san phim chira dau khong mau.
'H-NMR (400MHz, CDCl) 8: 1,29(t, J=7,2Hz, 3H), 2,55(5, 3H), 3,92(s, 2H), 4,23(q,
J=7,2Hz, 2H).

-85-



33079

ESI-MS:m/z = 171(M+H)".
Vi dy tham khao 31. Téng hop natri 2-(5-metyl-1,3,4-oxadiazol-2-yl)axetat:

NaO o)
Tl/\ﬁ /)"“
O N=-N

Bb sung dung dich natri hydroxit 1M chtra nuéc (1,06 mL, 1,06 mmol) va
etanol (1,0 mL) vao dung dich tetrahydrofuran (1,0 mL) chia hop chét cta vi du tham
khao 30 (0,0900 g, 0,529 mmol) & nhiét do trong phong, sau ao khuéy & cung nhiét do
trong 2 gio. Dung dich phan Gng dugc c6 dudi ap suft giam dé thu dugc natri
2-(5-metyl-1,3,4-oxadiazol-2-yl)axetat tho (sau da‘iy duoc goi 1a hop chit cta vi du
tham khao 31) (0,0835 g) duéi dang chét rén mau tréng. Hop chét ctia vi du tham khao
31 dugc sir dung truc tiép trong phén tng tiép theo. |
TH-NMR (400MHz, DMSO-Dg) 8: 2,41(s, 3H), 3,38(s, 2H).

ESI-MS:m/z = 143(M+H)".

Vi du 67. Toéng hop

(R)-N-(2-clo-2’-(triflometoxy)-[1,1 *_biphenyl]-4-yl)-1-(2-(5-metyl-1,3,4-oxadiazol-2-
yl)axetyl)piperidin-2-carboxamit: | :

I
O OCF3 - Na O
e
- e HJL..@ -

Theo cling mdt quy trinh nhu trong Vi du 4, ngoai trir viéc hop chét cua vi du
tham khao 31 duoc st dyng thay cho axit 2-metoxyaxetic va hgp chét cta vi du tham
khao 8 duoc st dung thay cho hop: chit cia vi du tham khao 3,
(R)-N-(2-clo-2’~(triflometoxy)-[1,1’-biphenyl]-4-y])-1 -(2-(5-metyl-1,3,4-oxadiazol-2-
yl)axetyl)piperidin-2-carboxamit (sau diy duoc goi 1a hop chat vi du 67) (0,0524 g,
0,0910 mmol, 90,8%) thu dugc dudi dang chit vo dinh hinh mau tréng.

IH-NMR (400MHz, CDCls) &: 1,50-1,66(m, 3H), 1,74-1,77(m, 2H), 2,57(s, 3H),
2,62-2,65(m, 1H), 3,27-3,34(m, 1H), 3,61-3,64(m, 1H), 3,94(d, J=17,4Hz, 1H), 4,21(d,
J=17,4Hz, 1H), 5,54-5,55(m, 1H), 7,25-7,27(m, 1H), 7,33-7,36(m, 3H), 7,40-7,44(m,
1H), 7,77(brs, 1H), 8,18(brs, 1H), 9,38(s, 1H).

ESI-MS:m/z = 545(M+Na)".

(Vi du 68. Téng hop

(R)-N-(2-clo-2’-(triflometoxy)-[1,1’ -bipherlyl]—4jyl)— 1-(3-(dimetylamino)propanoyl)pi

-86-



33079

|
o HJLLN)

Theo cung mot quy trinh nhu troﬁg Vi du 4, ngoai trir vi€c hydroclorua ctua

peridin-2-carboxamit:

axit 3-(dimetylamino)propanoic dugc st dung thay cho axit 2-metoxyaxetic va hop
chit cta vi du tham khao 8 dugc su dung thay cho hop chét ctia vi du tham khao 3,
(R)-N-(2-clo-2’ -(triﬂometoxy)Q[ 1,1’-biphenyl]-4-y1)-1-(3-(dimetylamino)propanoyl)pi
peridin-2-carboxamit (sau ddy duoc goi 1a hop chét vi du 68) (0,0826 g, 0,166 mmol,
66,2%) thu duoc dudi dang chat vo dinh hinh mau tréng.

IH-NMR (400MHz, CDCl3) &: 1,46-1,83(m, SH), 2,26(5, 0,6H), 2,28(s, 5,4H),
2,40-2,44(m, 1H), 2,55-2,62(m, 1H), 2,65-2,81(m, 3H), 2,99-3,05(m, 0,1H),
3,13-3,20(m, 0,9H), 3,88-3,91(m, 0,9H), 4,69(d, J=5,0Hz, 0,1H), 4,73-4,76(m, 0,1H),
5,43(d, J=5,0Hz, 0,9H), 7,21(d, J=8,6Hz, 1H), 7,31-7,86(m, 6H), 8,76(br, 0,9H),
9,33(br, 0,1H).

ESI-MS:m/z = 498(M+H)".

Vi du 69. Tong hop ' metyl
(R)-5-(2-((2-clo-2’~(triflometoxy)-[ 1,1’ -biphenyl]-4-y1)carb‘amolyl)piperid‘in- 1-yl)-5-o0x

|
OCF3 | jo
o1’ HJl...QNJ

Theo cing médt quy trinh nhu trong Vi du -3, ngoai tri viéc metyl

opentanoat:

4-(cloformyl)butyrat dugc sit dung thay cho propionyl clorua va hop chét caa vi du
tham khao 8 dugc st dung thay cho hop chit ctia vi du tham khao 3, metyl
(R)-5-(2-((2-clo-2’-(triflometoxy)-[1,1° -biphenyl]-4-yl)carbamoyl)piperidin-1-yl)-5-ox
opentanoat (sau ddy dugc goi la hop chét vi du 69) (0,130 g, 0,247 mmol, 98,4%) thu
duoc dudi dang chét v6 dinh hinh mau trang.

IH-NMR (400MHz, CDCl;s) §: 1,44-1,79(m, 4H), 1,84-1,95(m, 1H), 1,96-2,13(m, 2H),
2,35(d, J=13,7Hz, 1H), 2,40-2,62(m, 4H), 2,63-2,70(m, 0,1H), 3,14-3,21(m, 0,9H),
3,68(s, 2,7H), 3,69(s, 0,3H), 3,84-3,88(m, 0,9H), 4,66-4,69(m, 0,2H), 5,34(d, J=5,0Hz,
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0,9H), 7,20(d, J=8,2Hz, 1H), 7,29-7,94(m, 6H), 8,68(s, 0,9H), 8,90(s, 0,1H).
Vi du 70. Téng hop axit
(R)-5-(2-((2-clo-2’-(triflometoxy)-[1,1’ -biphenyl]-4-yl)carbamoyl)piperidin-1-yl)-5-ox

O OCF, , jOH
ey g
Cl :’l l@

 B& sung dung dich natri hydroxit 1M chira nuée (2,47 mL, 2,47 mmol) va

opentanoic:

tetrahydrofuran (2,5 mL) vao dung dich metanol (2,5 mL) chira hop chat vi du 69
(0,130 g, 0,247 mmol) ¢ 0°C va nhi¢t d6 dugce tang dén nhiét do trong phong, sau d6
khudy trong 5 gid. Thém axit clohydric 1M vao dung dich phan ung, va dung dich
dugc chiét bang cloroform. Lép hitu co duge rira bing nuéc mudi bién bdo hoa, dugc
lam kho trén natri sulfat khan va dugc loc, va sau do san phém loc dugc co dudi ap
suét giam. Phan con lai dugc tinh sach bang sic ky cot (silica gel, cloroform/metanol =
98/2 dén 90/10) dé thu duge axit
(R)-5-(2-((2-clo-2’~(triflometoxy)-[ 1,1 _biphenyl]-4-yl)carbamoyl)piperidin-1-yl)-5-ox
opentanoic (sau ddy duoc goi la hop chit vi du 70) (0,0592 g, 0,115 mmol, 46,7%)
duéi dang chét vo dinh hinh mau tréng.

IH-NMR (400MHz, CDCl;) &: 1,49-1,79(m, 4H), 1,84-1,94(m, 1H), 2,00-2,10(m, 2H),
2,32(d, J=13,6Hz, 1H), 2,44-2,63(m, 4H), 3,20(td, J=13,3, 2,6Hz, 1H), 3,81-3,87(m,
1H), 5,30(d,‘J=4,5Hz, 1H), 7,20(d, J=8,6Hz, IH), 7,29-7,36(m, 3H), 7,40-7,45(m, 2H),
7.75-7,88(m, 1H), 8,62(s, 1H). | o

ESI-MS:m/z = 535(M+Na)+

Vi du 71. Téc dung trc ché ddi véi lien két RORy-chat ddng hoat hoa:

Téc dung u:c ché cta din Kuat amin dang vong (I) hodc mubi dugc dung clia
no d01 véi lien ket gifta mién lién két phdi tu cua RORy (sau day dugc goi 1a
RORy-LBD) va chét ddng hoat hoa duoc danh gla str dung kit ther ngh1em Chét ddng
hoat héa Thu thé md co6i (ROR) gamma lién ~quan dén retinoit TR-FRET
LanthaScreenTM cua Invitrogen st dung phuorng phap chuyen d6i niang lugng phat
huynh quang phan gidi thoi gian (tlme -resolved fluorescence energy transfer -
TR-FRET). ’ |

Hop chét thir nghiém dugc hoa tan trong DMSO va dugc pha 10'€1hg bang dém
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TR-FRET Coregulator Buffer D (Invitrogen) chita 5 mmol/L DTT dé c¢6 ndéng do
DMSO cudi 1a 1% trudc khi st dung. 4 nmol/L RORy-LBD dung hgp GST
(Invitrogen) dugc pha lodng bang dém néu trén va hop chét thir nghlem dugc bd sung
vao mdi giéng cua dia mau den 384 gleng (Corning Inc. ). Giéng khong duogc bo sung
hop ‘chat thir nghiém va khong dugc bd sung RORy-LBD dung hop GST (nén) va
giéng khong dugc bd sung hop chét thir nghiém va c6 bé sung RORy-LBD dungvhqp
GST (d6i ching) duoc chudn bi. Tiép theo, 150 nmol/L. TRAP220/DRIP-2
(Invitrogen) dugc déanh diu huynh quang dwoc pha lodng bing dém néu trén va 32
nmol/L khéng thé khang GST dugc danh du tecbi (Invitrogen) dugc bd sung vao mdi
giéng. Sau khi G dia & nhiét do trong phong trong tr 16 dén 24 gid, su phat huynh
quang & 495 nm va 520 nm khi dugc kich thich & 320 nm dugc do cho mbi giéng va ty
1& (gia tri phat huynh quang & 520 nm/gi4 tri phét huynh quang & 495 nm) dugc tinh.

Sé 14n thay d6i khi bd sung hop cht thir nghlem (ty 18 c6 bd sung hop chit thir
nghlem/ty le ctia nén), sd 1an thay dbi cua d01 chung (ty 1¢ cua d6i chung/ty 1¢ cua nén),
va 1an thay d0_1 ctia nén (ty 18 ctia nén /ty 1¢ cla nén) duoc t1nh, va sau do6 ty 1€ trc ché
cta lién két gitta RORy-LBD va chit dong hoat héa (sau ddy dugc goi la ty 18 e ché
lién két RORy-chit ddng hoat héa) (%) dugc tinh tir cong thire 1 dudi day:
(Cong thirc 1) | |
Ty 1& tc ché lién két RORy-chét dong hoat héa (%) = (1 - ((sb lan thay dbi khi bd sung
hop chét thir nghiém) - (sb 1an thay doi cua nén))/((sb 1an thay dbi cta dbi chung) - (s6
14n thay d6i cua nén))) x 100 |

Ty 18 e ché lién két RORy-chét dong hoat hoa (%) ¢ 33 umol/L hop chét thir

nghiém duoc thé hién trong céc bang 2-1 va 2-2.

Bang 2-1 7 |
Hop chét thir nghiém Ty 1 ke ché lién két RORy-chét ddng hoat hoa (%)
Hop chétvidu 1 -~ 1909
Hop chét vi du 2 91,9
Hop chitvidu3 88,2
Hop chét vi du 4 90,3
Hop chét vidu 5 96,9
Hop chét vi du 8 | » 95,2
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Hop chét vi du 10 100,1
Hop chit vi du 13 101,4
Hop chét vi du 14 94,0
Hop chét vi du 15 1 100,1
Hop chét vi du 16 99,3
Hop chét vi du 17 93,8
Hop chét vi du 18 95,9
Hop chét vi du 19 93,4
Hop chét vi du 20 1100,7
Hop chét vi du 21 98,2
Hop chét vi du 22 92,4
Hop chét vidu 23 98,4
Hop chét vi du 25 942
Hop chét vi du 28 100,9
Hop chét vi du 29 101,3
Hop chét vi du 32 94,7
Hop chét vi du 36 97,2
Hop chét vi du 37 103,5
Hop chét vi du 39 98,8
Hop chét vi du 40 98,7
Hop chét vi du 42 92,8
Hop chét vi du 43 99,0
Hop chét vi du 44 97,1
Hop chét vi du 45 92,0
Hop chét vi du 46 99,3
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Hop chét vi du 47 98,8
Hop chét vi du 48 101,6
Hop chét vi du 49 99,3
Hop chétvi du 50 101,1
Hop chét vi du 51 100,4
Hop chét vi dy 52 97,3
Hop chét vi du 53 104,7
Hop chét vi du 54 101,5
Hop chét vi du 55 103,5
‘Hop c_h'ét vi du 56 ~l1035
Hop chét vi"du' 57 - 1103,0
Hop chét vi du 58 '} 100,5
Béang 2-2
‘Hop chit thir nghiém Ty 18 wc ché lién két RORy-chit ddng hoat héa (%)
Hop chit vi du 59 95,5
Hop chit vi du 60 93,6
Hop chét vi du 61 101,9
Hop chét vi du 64 97,3
Hop chit vi du 65 91,7
Hop chét vi du 66 103,2
‘Hop chét vi du 67 99,1
Hop chét vi du 69 95,9

Céc két qua nay chi ra rang dan xuét amin dang vong () hodc mudi dugc dung

ctia n6 (re ché dang ké lién két gitta RORy-LBD va chﬁt déng hoat hoa.
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Vi du 72. Tac dung tc ché dbi véi sy san xudt IL-17 & té bao lach ctia chudt nhit:

Bang cach sir dung t& bao lach clia chudt nhit, tic dung tc ché cia dan xuét
amin dang vong (I) hodc mudi dugc dung ciia nd dbi v6i su san xuét IL-17 bing viéc
kich thich IL-23 dugc danh gia bing phuong phap cai bién mot phan dugc néu trong
The Journal of Biological Chemistry, 2003, Vol. 278, No. 3, p.1910-1914.

Huy®n phi té bao don dugc chuédn bi tir lich clia chudt nhét C57BL/6J (chudt
duc, 7 dén 23 tudn tudi) (Charles River Laboratories Japan, Inc.) va té bao lach thu
duge st dung Histopaque-1083 (Sigma-Aldrich Japan). Moi trudng nudi ciy dugc st
dung b%mg cach bd sung 10% FBS (Gibco), 50 U/mL penixilin-50 pg/mL streptomyxin
(Gibco), 50 pmol/L 2-mercaptoetanol (Gibco), va 100 U/mL IL-2 cia nguoi (Cell
Science & Technology Institute, Inc.) vao moéi truong RPMI1640 (Gibco). Hop chét
thir nghiém dugc hoa tan trong DMSO va sau d6 dugc pha loang bing moi trudng
nuéi cdy dé c6 ndng d6 DMSO cudi 12 0,1% trude khi st dung. Té bao lach (3 x 10° té
bao/ giéng) dudc chudn bi trong moi truémg nudi chy diroc giéo vao céc giéng cia dia
day phang 96 giéng (Corning Incorporated) hop chét thu nghiém va 10 ng/mL IL-23
cua nguorl (R & D systems, Inc.) duoc bo sung vao do, va t& bao dugc nuodi & 37°C
trong diéu kién 5% CO> trong 3 ngay. Gleng khong dugc bd sung IL- 23 cua ngudi va
khéng duoc bd sung hop chét thtr nghiém va giéng duoc bd sung IL-23 clia ngudi va
khong dugce bd sung hop chét thor nghiéfn dugc chudn bi. Saﬁ khi hoan tat viéc nudi
cy, chét nbi bé mit moi trudng nudi ciy dugc gom va Iu¢ng san xudt IL-17 trong chat
ndi bé mit nay duge xé4c dinh bang phuwong phap ELISA (R & D systems, Inc.).

Ty 1& trc ché san xuét IL-17 (%) dugc tinh tir cong thirc 2 dudi day.

(Cong thuc 2)

7 Ty 1& trc ché san xuét IL-17 (%) =(1- ((lugng san xudt IL-17 khi bd sung
IL-23 va bd sung hop chat thtr nghiém) - (lugng san xuét‘ IL-17 khi khong bd sung
IL-23 va khong bd sung hop chét thir nghiém))/(( hrong san xuét IL-17 khi bb sung
IL-23 va khong bd sung hop chét thi nghlem) (lwong san xuft IL-17 khi khong bd
sungIL,23vakhongbosunghopchatﬂurnghwnDD 100

Ty 1 trc ché san xuét IL-17 (%) & 5 pmol/L hop chit thir nghiém dugc thé
hién trong bang 3-1 va 3-2. | -

Bang 3-1
Hop chét thir nghiém Ty 18 trc ché san xuét IL-17 (%)
Hop chét vi du 1 94,0
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Hop chét vi du 2 96,2
Hop chét vi du 3 98,6
Hop chét vi du 4 99,7
Hop chét vi du 5 99,5
Hop chit vi du 6 91,6
Hop chét vi du 7 99,0
Hop chét vi du 8 99,2
Hop chit vi du 9 94,6
Hop chét vi du 10 98,6
Hop chét vi du 11 94,1
Hop chét vi du 12 96,1
Hop chét vi du 13 98,2
Hop chét vi du 14 90,5
Hop chét vi du 15 99,4
Hop chat vi du 16 98,0
Hop chéit vi du 17 91,8
Hop chét vi du 18 90,8
Hop chét vi du 19 99,8
Hop chét vi du 20 99,7
Hop chét vi du 21 99,8
Hop chét vi du 22 98,1
Hop chét vi du 23 99,4
Hop chét vi du 24 95,7
Hop chét vi du 25 99,4
Hop chét vi du 26 96,4
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Hop chét vi du 27 97.4
Hop chét vi du 28 98,6
Hop chét vi du 29 100,1
Hop chét vi du 30 199:8
Hop chét vi du 31 99,1
Hop chét vi du 32 98,8
Hop chét vi du 33 98,3
Hop chit vi du 34 100,3
Hop chét vi du 35 94,9
Hop chét vi du 36 96,9
Hop chét vi du 37 99,1
Hop chét vi du 38 99,0
Hop chét vi du 39 99,2
Hop chét vi du 40 98,2
Hop chét vi du 41 99,1
Hop chét vi du 42 99,8
Hop chit vi du 43 92,4
Bang 3-2 -
Hop chét thir nghiém Ty 18 trc ché san xuat IL-17 (%)
Hop chét vi du 44 91,5
Hop chét vi du 45 99,9
Hop chét vi du 46 99,2
Hop chét vi du 47 96,3
Hop chét vi du 48 99,4
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Hop chét vi du 49 98,3
Hop chét vi du 50 94,5
Hop chit vi du 51 98,6
Hop chét vi du 52 99,3
Hop chét vi du 53 101,6
Hop chét vi du 54 98,7
Hop chét vi du 55 99,7
Hop chit vi du 56 107,4
Hop chét vi du 57 101,2
Hop chét vi du 58 | 99,7
Hop chét vi du 59 99,8
Hop chit vi du 60 99,7
Hop chit vi du 61 98,8
Hop chét vi du 62 100,2
Hop chét vi dy 63 99,9
Hop chét vi du 64 199,4
Hop chit vi dy 65 99,6
Hop chét vi du 66 99,5
Hop chét vi du 67 98,7
Hop chét vi du 68 99,4
Hop chét vi du 69 99,5
Hop chét vi du 70 99,7

Céc két qua nay cho thdy din xuit amin dang vong (I) hodc mubi dugc dung
ctia n6 e ché su san xut IL-17.

Vi du 73. Tac dung trc ché triéu ching & mau viém ndo tay tu mién th nghiém cuia
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chuot:

Bang cach st dung su ting diém triéu ching than kinh 1am chi sb trdm trong
triéu ching, tdc dung cua dan xuit amin dang vong (I) hodc mubi duc,rd dung ctia n6 ¢
mAu viém ndo tiy tw midn thir nghiém ctia chuét dugc danh gid. Mau viém ndo tiy ty
mién thit nghiém cta chudt dugc chuén bi bing phuong phap cai bién mot phan boi
Hindinger et al. (Journal of Neuroscience Research, 2006, Vol. 84, p.1225-1234).

Téng 0,1 mL (0,05 mL & mdi bén) dung dich st dung MOG35-55 dugc chudn
bi bang cach tron dung dich PBS chira peptit tong hop mot phan cta glycoprotein
myelin t& bao than kinh dém it gai (MOG35-55; CSBio, Inc.) dugc chuén bi dén ndng
do la 4 mg/mL bang t4 dugc hoan chinh Freund & lugng bing nhau duge tiém vao
trong da & ca hai bén sudn cua chudt C57BL/6J (chudt c4i, 8 tudn tudi) (Charles River
Laboratories Japan, Inc.). Ngoai ra, 200 pL doc t§ pertussis (Sigma-Aldrich Japan)
dwoc chuan bi dén ndng do 1 pg/mL duoc st dung trong mang bung cho chudt vao
ngdy tiém va 2 ngay sau khi tiém dung d1ch su dung MOG35-55.

Sau khi tiém dung dich st dung MOG35 55, hop chét thir nOhlem duoc su
dung cho chudt. Lam hop chét thir nghlem hop chét vi du 20 horp chat vi du 29, va
hop chét vi du 57 dugce st dung. Horp chét vi du 20 duogc tao huyen phu trong 0,5%
trong lu(mg/the tich dung dich metylxenluloza va duoc dua vao qua duong miéng mot
1an mot ngay & lidu luong 1a 3 mg/kg mdi ngay tr 2 ngdy sau khi ti€ém dung dich st
dung MOG35-55. Hop chat vi du 29 va hop chit vi du 57 dugc tao huyen phu trong
0,5% trong luong/thé tich dung dich metylxenluloza va duge dua vao qua duong
miéng m(_)t 1an mot ngady & lidu luong 1 mg/kg mdi ngdy tir 13 ngay sau khi tiém dung
dich str dung MOG35-55. Nhom trong d6 hop chét vi du 20 _duqc; dung cho chudt dugc
x4c dinh 1a nhém st dung hop chit cua vi du 20, nh()ni troncr‘ d6 hop chét vi du 29
dugc dung dugc xac dinh 1a nhom st dung hop chat cta vi du 29, va nhom trong do
hop chét vi du 57 dugc dung dwgc xdc dinh la nhom su dung hop chét ctia vi du 57. 0
nhém st dung chit dan thudc, chat din thuoc ciia mdi hop chat_ thr nghiém (0,5%
trong lwong/thé tich dung dich metylxenluloza) ducjc st dung twong ty.

Sau khi tiém dung dich st dung MOGéS-S 5, diém triéu chimg than kinh trong
nhém trong d6 hop chét thtr nghiém dugc sit dung va nhém st dung chét dan thudc
twong ng dugc tinh diém (0: binh thuong, 1: dudi ril hodc yéu chi sau, 2: dudi ril va
yéu chi sau, 3: liét mot phﬁn chi sau, 4: liét hoan toan chi sau, 5: trang thai hép héi).
Lam phuong phép tinh diém, phuong phép dugc d& cap trong Current Protocols in
Immunology (John Wiley & Sons. Inc, 2000, p.15.1.1-15.1.20) duoec sit dung.
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Két qua dugc thé hién trén cac FIG. 1, 2 va 3. Tryc tung la diém triéu ching
than kinh (gia tri trung binh + sai s6 chudn, n = 8 dén 9). “Chét dan thudc” trén truc
hoanh 12 nhém st dung chét din thube, “hop chét Vi du 20” 12 nhom sir dung hop cht
vi du 20, “hop chét Vi du 29” 1a nhém sir dung hop chét vi du 29, va “hop chét Vi du
57" 1a nhém sir dung hop chét vi du 57. FIG. 1 thé hién diém trigu chimg than kinh
vao ngay 13 sau khi tiém dung dich sitr dung MOG35-55, FIG. 2 thé hién diém triéu
ching than kinh vao ngay 23 sau khi tiém dung dich sir dung MOG35-55, va FIG. 3
thé hién diém triéu ching thn kinh vao ngay 30 sau khi tiém dung dich st dung
MOG35-55. D4u hoa thi (*) chi ra y nghia théng ké khi so sanh v6i nhom st dung chit
dan thubc (kiém dinh Wilcoxon) (*: P <0,05).

Viéc tiém dung dich st dung MOG35-55 lam téng diém triéu chimg thin kinh
trong chit dan thudc nhém st dung dén 1,0 dén 2,4. Viéc tang diém tri¢u ching than
kinh nay dugc uc ché dang ké vé mit thong ké béng cach st dung hop chét vi du 20,
hop chét vi du 29 hodc hop chét vi du 57. ‘ - h

Céc két qua nay chira rang din xuat amln dang vong (I) hodc mudi duoc dung
cla no c6 tac dung trc ché triéu chiung déng ké d01 v6i benh da xo cung.

Vi du 74. Téc dung Grc ché triéu ching & miu bénh vay nén ctia chudt do imiquimod
gdy ra:

Bing cach st dung su téﬁg do day tai lam chi s6 trAm trc_)ng triéu ching, tac
dung cta dan xut amin dang vong (I) 'hoaflc mudi duge dung ciia né & mau bénh vay
nén ctia chudt do imiquimod géy ra dudc danh gia. Mau bénh vay nén cia chudt do
imiquimod gdy ra dugc chudn bi bing phwong phap cai bién mot phan boi Schaper et
al’. (The Journal of Delmatological Science, 2013, Vol. 71, No. 1, p.29-36).

Chudt BALB/c (chudt duc, 7 tudn tudi) (Charles River Laboratories Japan,
Inc.) dugc st dung & 8 tudn tudi sau khi cho #n so bd. Dé gay ra cac triéu chung gidng
bénh vay nén, 5 mg mdi trong s6 BESELNA CREAM 5% dugc st dung mot 1an mét
ngay cho phém bén ngoai cua ’déi tai bén phai va bén trai cia chudt trong 8 ngay tir
ngay st dung imiquimod dau tién (sau déy duoé goi Ia ngz‘tyikich ng) dén 7 ngay sau
khi kich tng (liéu imiquimod, 0,5 mg/cor thé/ngay).

Hop chét thit nghiém & lidu lwong 10 mg/kg duoc dung cho chudt mot 1an mot
ngay trong 5 ngdy tir 3 ngay sau khi kich tng dén 7 ngay sau khi kich Gng. Lam hop
chét thir nghiém, hop chét vi du 20, hop chét vi du 29, va hop chét vi du 57 dugc s
dung. Hop chét vi du 20, hop chét vi du 29, va hop chét vi du 57 duqc tao huyén phu

trong 0,5% trong luong/thé tich dung dich metylxénluloza va dugc dua vao qua duong
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miéng. Nhém trong d6 hop chit vi du 20 dugc dung cho chudt dugc xac dinh lam
nhém st dung hop chét Vi du 20, nhém trong d6 hop chét vi du 29 dugc st dung duoc
x4c dinh 1am nhém st dung hop chét Vi-du 29, va nhém trong d6 hop chéit vi du 57
duogc str dung duge xac dinh lam nhém st dung hop chét Vi du 57. Trong nhoém st
dung chét dan thuéc, chdt din thudc cia mdi hop chat thir ngh1ém (0,5% trong
lwong/thé tich dung dich metylxenluloza) duoc st dung tuong ty.

Do day tai phai va trai truée khi st dung imiquimod (trude khi kich ing) vao
ngay kich tng va do day tai phai va trai vao ngay 8 sau khi kich Gng dugc do bang vi
ké s6 (Mitutoyo Corporation). Gi4 tri trung binh ciia d day tai phai va trai dugc xem
l1a do day tai, va sy thay dbi do day tai (40 day tai vao ngay 8 sau khi kich img — do
day tai trudc khi kich @mg) dugc str dung lam chi s6 danh gia hiéu qué cta dugc chét.

Két qua dugc thé hién trén cac FIG. 4, 5, va 6. Truc tung la thay dbi @6 day tai
(mm) (gla tri trung binh + sai s6 chudn, n = = 6). “Chéit din thuoc” trén truc hoanh la
nhém s dung chat din thude, “hop chat Vidu 20”14 nhom su dung horp chat Vi du 20,
“hop chat Vi dy 29” 1a nhém su dung hop chét Vi du 29 va “horp chét Vi du 577 1a
nhém st dung hop chét Vi du 57. D4u hoa thi (*) chi ra y nghia thong ké khi so sanh
VO’l chit din thudc nhom st dung (K1cm dinh t Student) (*: P <0,05). |

Vlec kich Umg b(n 1m1qu11nod lam tang do day ta1 vao ngay & sau khi kich ung
trong nhém su dung chét din thudc 0,23 mm den 0,27 mm so v6i do day ta1 trudce khi
kich ing. Sy tdng ) day tai nay dugc trc ché dang ké vé mat thong ké bang cach su
dung hgp chét vi du 20, hop chat vi du 29, hodc hop chit vi du 57. ‘

Céc két qua nay chi ra rang dan xuAt amin dang Vong (I) hodc mudi duoc dung
ctia n6 thé hién tac dung e ché tridu chung dang ké & bénh Vay nen
Vi du 75. Téc dung trc ché triéu ching & mau viém da di ung cua chuot do DNFB gay
ra: -

Bing cach sir dung sy tang mutrc do sung tai lam chi sd tram trong tfiéu ching,
tac dung ctia din xuét amin dang vong (I) hodc mudi du‘orc dung ciia né & mau viém da
di tng cua chudt do DNFB gdy ra dugc danh gia. Mau viém da di ung cua chudt do
DNFB giy ra dugc chuan bj bang phuorng phap cai bién mot phan béi Curzytck et al.
(Pharmacological Reports, 2013, Vol. 65, p 1237- 124 6).

Chudt BALB/c (chudt cai, 6 tudn tu01) (Charles River Laboratorles Japan,
Inc.) dugce st dung & 7 tuan tudi sau kh1 cho an so bd. 25 uL dung dich DNFB 0,5%
thé tich/thé tich duoc hoa tan trong axeton diu ohu (4 1) dugc sir dung 1én lung cla

chuot. Ngay tiép theo hoat dong twong tu duge l13p lai dé 1am nhay cho chudt. Bén
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ngay sau khi lam nhay, 10 pL mdi trong s& dung dich DNFB 0,2% thé tich/thé tich
duoc hoa tan trong axeton:dau 6liu (4:1) duoc boi 1én ca hai bén dai tai phai ciia chudt
da dugc lam nhay dé kich tng viém. '

Mot gio trude khi kich tng, hop chét vi du 20, hop chét vi du 29, hoic hop
chit vi du 57 duoc dung & lidu lugng 10 mg/kg cho cac con chudt. Hop chét vi du 20,
hop chit vi du 29, va hop chit vi du 57 dugc tao huyén phi trong dung dich
metylxenluloza 0,5% trong lwong/thé tich va duge dua vao qua dudong mi¢ng. Nhém
trong do hop chit vi dy 20 duoc ding cho chudt duge xac dinh 12 nhém st dung hop
chit Vi du 20, nhém trong d6 hop chit vi du 29 duge st dung dugce x4c dinh 12 nhom
st dung hop chit Vi du 29, va nhém trong d6 hop chit vi du 57 duoc st duhg duoc
xdc dinh 12 nhom sir dung hop chét Vi dy 57. G nhém sir dung chét dén thudc, chét
din thudc ctia mdi hop chit thir nghiém (dung dich metylxenluloza 0,5% trong
luqng/thé tich) dugc sir dung tuong tu. |

Do day tai phai true khi st dung dung dich DNFB (trudc khi kich ing) vao
ngay kich ung va do day tai phai & 24 gio sau khi kich tmg dugc do bang vi ké sb
(Mitutoyo Corpbration). Murc dc}‘ sung cua dai tai dugc tinh bang cong thirc 3 dudi day
va duge stir dung lam chi s& danh gi4 hidu quéa cta dugc chét.

(Céng thirc 3) |
Muc do sung tai (%) = (DO day tai phai ¢ gio thir 24 sau khi kich frng) - (Do
day tai phai truéc khi kich (ng))/D9 day tai phai trude khi kich ing x 100

.Két qué dugc thé hién trén cac FIG. 7 , 8, va 9. Truc tung la muc dc}' sung tai
(%) (gia tri trung binh + sai s6 chudn, n = 6 dén 8). “Chét dan thudc” trén truc hoanh 13
nhém sir dung chét dan thudc, “hop chit Vi du 20” 1a nhém sit dung hop chét Vi du 20,
“hop chit Vi du 29”7 1a nhém s dung hop chét Vi du 29, va “hop chét Vi du 57” 1a
nhém st dung hop chét Vi du 57. Déu hoa thi (*) chiray nghia thdng ké khi so sanh
v6i nhom st dung chit din thudc (Kiém dinh t Student) (*: P <0,05).

Viéc sir dung dung dich DNFB cho déi tai lam ting mirc d§ sung tai & nhom
sir dung chit dan thubc 30,9% dén 41,7%. Sy ting muc do sung tai dugc G ché dang
ké v& mit théng ké bang cach st dung hop chét vi du 20, hop éhét vi du 29, hodc hgp
chét vi du 57. .

Céac két qua nay chira rang din xut amin dang vong (I) hodc mudi duoc dung
ciia n6 6 tac dung e ché triu chl’rng‘ dang ké @i véi viém da di tmg, cu thé 1a viém
da do tiép xuc. | |

Vi du 76. Tac dung e ché triéu chimg & mau viém da co dia & chudt do oxazolon gay
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ra:

Bing cach st dung sy ting d§ day tai lam chi sb trAm trong triéu ching, tac
dung ciia dén xuit amin dang vong (I) hogc mubi dugc dung clia nd & miu viém da co
dia cua chudt do oxazolon gy ra dugc danh gia. Mau viém da co dia ¢ chudt do
oxazolon gdy ra thu dugc bang phwong phép cai bién mot phin béi Nakajima et al.
(Journal of Investigative Dermatology, 2014, Vol. 134, p-2122-2130).

Chudt BALB/c (chudt cai, 7 tudn tudi) (Charles River Laboratories Japan,
Inc.) dugc st dung & 8 hodc 9 tudn tudi sau khi cho in so bd. 25 pL dung dich
oxazolon 3% trong luong/thé tich dugc hoa tan trong etanol duge sir dung 1€n lung cua
chudt dé 1am nhay chudt. Cach ngdy tir 5 ngdy dén 13 ngdy sau khi lam cho nhay, 10
pL mdi trong s6 dung dich oxazolon 0,6% trong lwong/thé tich dugc hoa tan trong
etanol duogc bodi 1én ca hai bén dai tai phai cia chudt da dwgc lam nhay dé kich tng
viém.

Hop chit thir nghiém 6 liu lugng 10 mg/kg duge ding cho chudt mot 1an mot
ngay trong 15 ngly tir ngdy lam nhay dén 14 ngdy sau khi lam nhay. Lam hop chat thir
nghlem horp chit vi du 20, hop chét vi du 29, va hop chét vi du 57 dugce st dung. Hop
chat vi du 20, hop chét vi du 29, va hqp chét vi du 57 duoc tao huyen phu trong dung
dich metylxenluloza 0,5% trong ludng/thé tich va dugc dua vao qua dudng miéng.
Nhom trong d6 hop chéit vi du 20 duoc dung c_ho chudt duge xac dinh 13 nhém st dung
hop chét Vi du 20, nhém trong d6 hop chat vi du 29 duoc st dung dugc xéc dinh la
nhém st dung hop 'ché'it Vi du 29, va nhom trong'dc’) hop chét vi du 57 duogc st dung
dugc xac dinh 1a nhom st dung hop chit Vi du 57. 0 nhom st dung chit dn thude,
chét dan thudc ctia mdi hop chét thir nghiém (dung dich metylxenluloza 0,5% trong
luong/the tich) dugc st dung tuong tu. '

D9 day tai phai trude khi su dung dung dich oxazolon (truorc khi 1am nhay)
vao ngdy lam nhay va d¢ day tai phai vao ngay tiép theo cua lin kich tng cubi cling
dugc do bang vi ké s6 (Mitutoyo Corporation). Su thay dbi do day tai (40 day tai phéi
vao ngay tiép theo cta 1an kich tng cudi cing — do day tai phai truéc khi lam nhay)
duge sir dung 1am chi sé danh gia hiéu qua cia duge chét.

Két qua duoc thé hién trén cac FIG. 10, 11, va 12. Tryuc tung la thay dbi vé dd
day tai (mm) (gi4 tri trung binh + sai s6 chuén, n =7). “Chét dan thudc” trén truc
hoanh 1 nhém sir dung chat dan thude, “hgp chét Vi du 20” 12 nhém sir dung hop chét
Vi dy 20, “hop chét Vi du 20 12 nhém sir dung hop chét Vi du 29, va “hop chét Vi du
57 1a nhom sur dung hop chit Vi du 57. D4u hoa thi (*) chi fa y nghia théng ké khi so
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sanh v&i chit dan thudc nhém st dung (kiém dinh t Student) (*: P < 0,05).

Viéc st dung dung dich oxazolon cho dai tai 1am ting d§ day tai vao ngay tiép
theo ctia 1an kich tmg cudi cling trong nhom st dung cht din thudc 0,60 mm dén 0,70
mm so v&i dd day tai trude khi lam nhay. Su ting d day tai dirqc trc ché dang ké vé
mit théng ké bing cach sir dung hop chat vi du 20, hop chét vi du 29, hogc hop chét vi
du 57. |

Két qua ndy chira rang din xuit amin dang vong (I) hodc mubi dugc dung cia
né c6 téc dung e ché triéu chimg dang ké déi v6i bénh viém da di tmg, cu thé 1a viém
da co dia.
Kha ning tmg dung trong cong nghiép

Vi din xuit amin dang vong theo sang ché hodc mudi duge dung cua nd co
hoat tinh dbi khang RORy vuot trdi, nd cé thé dugc st dung 1am thudc chita bénh
trong doé VleC cai th1en tinh trang benh hodc g1am tri¢u ching c6 thé dugc mong doi
bang cach trc ché churc ning cla RORy Cu thé, dan xuat amln dang vong theo sang
ché hoic mubi duqc dung ctia n6 co thé duoc st dung lam chét tri liéu hodic chét ngin
ngura cac bénh ty mién, nhu bénh da X0 ci’mg hoéé bénh Vz’iy nén, hoic bénh di 1’Ing.,
bao gém viém da di img hodc bénh tuong tu, nhu viém da do tiép xuc hodc Vliém da co
dia.
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1. Din xuét amin dang vong duoc biéu dién béi cong thirc chung dudi day (I):

o

R! 1a nhom alkyloxy c6 1 dén 3 nguyén ti cacbon, bat ky 1 dén 3 nguyén ti

trong do:

hydro cia né tuy y dugce thé bing nguyén tir halogen;

R? 1a nguyén tir halogen;

R® 1a nguyén i hydro, nguyén tir halogen, hodgc nhém hydroxy;

R* 1a nguyén tir hydro hogc nguyén tir halogen;

X 12 -C(=0)-(CH2)s-R® hogc -S(=0)2-RS;

n 12 sé nguyén tlr 0 dén 5;

RS 1a nguyén tir hydro, -OR’, -SR’, -S(=0)-R’, -C(=0)-0R’, -N(R")R®, nhom
alkyl c6 1 dén 3 nguyén tir cacbon, b4t ky 1 dén 3 nguyén ti hydro cia né tuy y duge
thé bang nguyén tir halogen, hodc nhém heteroaryl, nguyén tir hydro bét ky cia né tiy
y dugc thé bang nhom alkyl c6 1 dén 3 nguyén t cacbon;

R® 14 nhém alkyl c6 1 dén 5 nguyén tir cacbon;

R 1a nguyén tir hydro hodc nhom alkyl co6 1 dén 3 nguyén tir cacbon, bat ky 1
dén 3 nguyén tir hydro cia nd tiy }'/.duqc thé bang nguyén tir halogen; va

R? 12 nguyén ti hydro, nhém alkyl ¢6 1 dén 3 nguyén tit cacbon, nhom axyl ¢6
2 dén 4 nguyén tL’r cacbon hodc nhom alkylsulfonyl c6 1 dén 3 nguyén ti cacbon,

hogc mudi dugc dung cua no. | | |
2. Dan xuit amin dang vong theo diém 1 trong do:

R! 1a nhém alkyloxy co 1 dén 3 nguyén tir cacbon, bt ky 1 dén 3 nguyén tir
hydro cua ﬁ(’) tuy y dugce thé bang nguyén tr flo hogc nguyén tir clo;

R? 1a nguyén ti flo hogc nguyén tir clo; |

R® la nguyén tir hydro, nguyén t flo, nguyen tr clo, hodc nhom hydroxy,

R* 1a nguyén tir hydro, nguyén tit flo, hodc nguyen ti clo;

RS 12 nguyén tir hydro, -OR’, -SR’, -S(=O)§-R7, -C(=0)-OR’, -N(R")R?, nhém
alkyl c6 1 dén 3 nguyén tir cacbon, bt ky 1 dén 3 nguyén tir hydro cta né tuy y dugc
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thé bing nguyén tr flo hoic nguyén tir clo, hodc nhém heteroaryl, nguyén tr hydro bét
ky ctia n6 tuy y duge thé bang nhom metyl;

RS 1a nhém alkyl ¢6 1 dén 3 nguyén tir cacbon; va

R” 1a nguyén tir hydro hodc nhém alkyl ¢6 1 dén 3 nguyén tit cacbon, batky 1
dén 3 nguyén tit hydro cua né tuy y duge thé bang nguyén tit flo hodc nguyén tir clo,

hodc mubi dugc dung ctia né. o
3. DAn xuét amin dang vong theo diém 1, trong do:

R! 12 nhém metoxy, bat ky 1 dén 3 nguyén tt hydro cua no tuy y dugc thé
bang nguyén tr flo;

R2 1a nguyén tt flo hodc nguyén tir clo;

R3 12 nguyén tit hydro, nguyén tit flo, hodic nhém hydroxy;

R* 12 nguyén t& hydro hodc nguyén tit flo;

n la s6 nguyen tu 0 den 4;

R5 1a nguyén i hydro -OR7 N(R7)R8 nhom alkyl co 1 den 3 nguyen tir
cacbon, bt ky 1 den 3 nguyen tu hydro ctia n6 tuy y dugc thé bang nguyén t flo,
hogc nhom heteroaryl vong 5 canh, nguyen t hydro bat ky cua no thy y duoc the bing
nhém metyl;

R® 13 nhém metyl hodc nhom etyl;

R7 1a nguyén tr hydro hodc nhém alkyl c6 1 dén 3 nguyén tir cacbon, bét ky 1
dén 3 nguyén tir hydro cta n6 tuy y duoc the bang nguyen tr flo; va

R8 1a nguyén tit hydro, nhém metyl, nhém axyl c6 2 dén 4 nguyen t cacbon
hoef\c nhom alkylsulfonyl c6 1 dén 3 nguyén tir cacbon,

hoécrnuéiduccdungcﬁané
4, Dan xuit amin dang vong theo dlem 1, trong do:

R!1a nhom trlﬂometoxy,

R? 1a nguyén tt clo;

R3 14 nguyén tir hydro;

R* 12 nguyén tt hydro;

X 1a -C(=0)-(CH2)a-R?;

h 12 s6 nguyén tir 0 dén 3;

R’ 1a nhém metyl, nhom triflometyl, -N(R7)R?, hoac nhém imidazolyl,
triazolyl, hodc tetrazolyl, nguyén tir hydro ‘bét 1<5} cua no til'yt y duqcvthé’ bang nhém
metyl; _, R |

R’ 12 nguyén tir hydro, nhém metyl, hodc nhom etyl; va
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R® 14 nguyén ti hydro, nhém metyl, nhom axetyl, nhém propionyl, nhém
metylsulfonyl, hodc nhém etylsulfonyl,

hodc mubi dugc dung ciia né.
5. Thude chira d3n xuit amin dang vong theo diém bét ky trong sb céc diém tir 1
dén 4 hoic mubi dugc dung ctia n6 1am thanh ph?m hoat tinh.
6. Chét dbi khang thu thé md cdi vy lién quan dén retinoit, chita dén xudt amin
dang vong theo didm bt k¥ trong sd cac diém tir 1 dén 4 hodc mubi dugc dung cua n6
lam thanh phan hoat tinh.
7. Chét tri lidu hodc ngin ngira bénh ty mién, chira dAn xuit amin dang vong theo
diém bt ky trong s6 cac diém tir 1 dén 4 hodc mudi dugc dung cua né 1am thanh phan
hoat tinh.
8. Chét tri liéu ho#ic ngin ngira bénh da xo cirng hodc bénh vay nén, chira dan
xuét amin dang vong theo diém bét ky trong sé cac diém tr 1 dén 4 hozc mubdi duge
dung ciia nod lérh thanh phﬁn hoat tinh.
9. Chét trj liéu hodc ngan ngl‘ra bénh di tmg, chtra dAn xuét amin dang vong theo
diém bat ky trong s6 cac diém tir 1 dén 4 hogc muéiﬁduqc dung ctia n6 lam thanh phan
hoat tinh. - | | |
10. | Chét tri liéu hodc ngin ngira bénh viem da di ung, chira dan xuit amin dang
vong theo diém bét ky trong sé cac diém tir 1 dén 4 hodc mudi duge dung ctia n6 lam
thanh phan hoat tinh. | |
11. Chét tri liéu hodic ngdn ngira bénh viém da do tiép xac hogc viém da co dia,
chtta din xuét amin dang vong theo diém bit ky trong sb cac didm tir 1 dén 4 hodc

mubi duge dung ctia né 1am thanh phén hoat tinh.
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