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trong d6, méi ky hiéu 1a nhu duge dinh nghia trong ban mo ta, va tién dugc chat
clia n6 c6 hoat tinh tc ch€ renin vugt troi, va hitu ich 1am c4c thuSc dé phong
nglra hodc diéu tri chiing tang huyét dp, céc ton thuong co quan do ching ting

huyét 4p gay ra va tinh trang bénh tuong tu.
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Linh vuc k§ thuat dwoc dé cap

- Sang ché @& cap dén hop chit di vong va hop chét trong tr, ma c6 hoat tinh
Yrc ché renin vuot trdi va hiru ich lam thubc phong ngira hodc diéu tri ching ting
huyét ap, cac tén thuong co quan do ching ting huyét 4p gy ra, va tinh trang

tuong tu.
Tinh trang ky thuit cia sang ché

Chung tiang huyét 4p 14 mot trong cac bénh dién hinh lién quan dén 1681 séng.
Ching tang huyét 4p ma khéng dugc diéu tri trong thoi gian dai s& gdy ra ganh
ning cho hé tim mach va din dén su phat trién chung xo cimng dong mach, tir d6
gy ra cac rbi loan & cic co quan quan trong, nhu ching xuét huyét nio, ching
nhdi mau nio, bénh suy tim, ching dau thit nguc, ching nhdi mau co tim, bénh suy
than va tinh trang tvong ty. Do vdy, muc dich cta viéc didu tri ching ting huyét ap
khong chi nim & chd lam giam huyét 4p, ma con cai thién va/hodc phong nglra cdc
rdi loan & céc co quan quan trong bao gdm ndo, tim va than, bang cach kiém soat
huyét 4p. V& phuong phép diéu tri ching ting huyét ap, dd c6 cac phwong phap
diéu tri co ban trén co s& cai thién 161 séng, nhu liéu phép &n kiéng, li€u phép tip
luyén va liéu phép twong tu, cling nhu nd luc kidm so4t huyét 4p bang su can thiép

y hoc ¢o 1oi.

Hé renin-angiotensin (RA) 1& mot hé sinh tbng hop ctia angiotensin 11 (AlL),
ma 1a mot nhan t6 ting huyét 4p chinh, va dong vai trd quan trong trong viéc kiém
soat huyét ap va lugng dich co thé. AII thé hién tdc dung co mach manh do sy can
thiép cua céc thu thé AII trén mang té bao, do d6 lam ting huyét ap, cling nhu thic
d4y su nhan t& bao hoic san sinh chit nén ngoai bao bang céch tac dong truc tiép
lén céc thu thé All trong cdc té bao tim hoic té bao than. Do d6, cc thude frc ché
su gia tdng hoat tinh trén hé RA c6 thé duoc mong doi dé c6 tac dung ha huyét ép'
cling nhu tdc dung bao vé cac co quan quan trong, va do d6 cho dén nay céac nghién

ciru tich cuc vé cac thudc nay da duge tién hanh.

Phuong phép e ché tac dung AII d& dugc phan loai mét cach rong réi thanh

c4c phuong phép uc ché sinh téng hop cta All va cac phuong phép tc ché su gin

-2-



két AII vio cac thu thé AIL Dbi véi cac thudc (e ché sinh tdng hop AIl, céc thude
trc ché enzym chuyén hoa angiotensin (angiotensin converting enzyme-ACE) da
dugc dua vao sir dung trong thuc tién va dugc x4c nhan 13 cé tac dung ha huyét ap
cling nhu tdc dung béo vé nhiéu co quan. Tuy nhién, vi ACE 132 mdt enzym gibng
v6i kininaza II, ma 1a mot enzym lam giam bradykinin, céc thudc rc ché ACE tc
ché sinh tdng hgp ctia All ciing nhu sy suy gidm bradykinin. Két qua 1a, cac thubc
trc ché ACE dugc tin 13 gy ra c4c tdc dung phu nhu ho khan, phit mach va bénh

twong tu, ma dugc coi 1a do sy tich tu bradykinin géy ra.

V& céc thube trc ché su gin két AIl vao cac thu thé ATl, cdc chét chen thu
thé AII typ 1 (ARB) da dugc nghién ctru. ARB c6 has uu diém & chd no c6 thé e
ché, & muc do thy thé, tic dong ctia AIl ma duoc sinh tdng hop khong chi béi ACE
ma con bdi mot enzym khong phai ACE, nhu chymaza va enzym tuong tu. D4 biét
rang viéc st dung céc chit e ché ACE va ARB lam ting hoat tinh renin huyét
twong (plasma renin activity-PRA) duéi dang mot tac dung phan hdi bu trir, vi cac

thudc nay tdc dung 1én viing ngoai vi nhiéu hon ciia h¢ RA.

Renin 13 mét enzym gitt vi tri cao nhit cia hé RA, va chuyén hoéa
angiotensinogen thanh angiotensin I. Thubc e ché renin Gc ché hé RA bing céch
trc ché sinh téng hop ctia All theo cach twong tw nhu cdch ma céc thudc e ché
ACE uc ché, va do d6 c6 thé c6 hoat tinh ha huyét ap hodc tac dung bdo v€ cac co
quan. Vi thudc e ché renin khong dnh hudng dén sy chuyén hfSa bradykinin, dugc
tin ring né khong gdy ra céc tdc dung phu nhu ho khan va tudng tu, ma quan sat
duge dbi voi céc thube e ché ACE. Ngoéi ra, trong khi céc thubc e ché ACE
hoic ARB lam ting mirc PRA, céac thudc (rc ché renin chi 14 cac thudc ma c6 thé
lam gidm PRA.

V& cac chit trc ché renin, Aliskiren dung qua dudng miéng da dugc boc 19
(Chem. Biol., 2000, vol. 7, pages 493-504; Hypertension, 2003, vol. 42, pages
1137-1143; J. Hypertens., 2005, vol. 23, pages 417-426 etc.).

V& c4c chét e ché renin khac, cac hop chéat dudi day da dugce boc 10.

(1) Hop chét c6 cong thitc:
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trong d6, G 14 mgt nhom bt ky trong cdc nhém cé céc cong thirc tr (a) dén

(c) sau day:

R'® 1a nhém C, alkyl thy ¥ dugc thé, nhém C,.6 alkenyl tiy ¥ dugc thé,
nhém C,.¢ alkynyl tuy y dugce thé, nhém Cs.jo xycloalkyl tiy y dugc thé, nhém Cs_g
xycloalkenyl tuy y dugc thé hoic nhém heteroaryl-Cy.4 alkyl don vong hodc da

vong cé tir 5 dén 10 canh tuy y dugc thé;

R R, RYvaR™1a giéng hodc khac nhau va mdi nhém doc 14p 12 nguyén
t hydro, nguyén t&r halogen, nhém hydroxyl, nhém formyl, nhém carboxy, nhom
xyano, nhom Ci.¢ alkyl tuy y dugc thé, nhom C,.¢ alkenyl thy y dugc thé, nhom Cyg
alkynyl tuy y duoc thé, nhém Cs.qo xycloalkyl tay y dugc thé, nhom Cs.g
xycloalkenyl tuy y dugc thé, nhom Cg.19 aryl tiy y duge thé, nhém Cr.14 aralkyl tuy
y dugc thé, nhém heteroaryl don vong hodc da vong c6 tir 5 dén 10 canh tly y dugc
thé, nhom heteroaryl Cy4 alkyl don vong hodc da vong co tur 5 dén 10 canh tuy y
dugc thé, nhém di vong no tuy y duge thé, nhom C,.¢ alkylthio tuy v duoc thé,
nhom Ci.¢ alkylsulfinyl tuy y dugc thé, nhom C,.¢ alkylsulfonyl tuy y duoc thé,
nhém Cg.q¢ arylthio tuy y dugc thé, nhém Cg.1o arylsulfinyl thy y duge thé, nhom
Cg.10 arylsulfonyl tuy y duoc thé, nhém C, alkoxy tuy y dugc thé, nhém Cs.
alkynyloxy tuy y dugc thé, nhém Cs.¢ xycloalkyloxy tuy y duoc thé, nhém Cg.qo
aryloxy tiy y duoc thé, nhom Co.14 aralkyloxy tuy y dugc thé, nhém heteroaryloxy
don vong hodc da vong co tur 5 dén 10 canh tuy y duoc thé, nhém heteroaryl Ci4

alkyloxy don vong hodc da vong co tur 5 dén 10 canh tiiy y dugc thé, nhém amino
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tuy y duoc thé, nhoém aminocarbonyl ty y dugc thé, nhém aminocarbonyloxy tuy ¥
duoc thé, nhom aminosulfonyl thy y dugc thé, nhém C,.¢ alkoxycarbonyl tuy y
dugc thé, nhém Cig xycloalkyloxycarbonyl tuy y duoc thé, nhom Cy,4
alkylcarbonyl tuy y dugc thé, nhém Cs.¢ xycloalkylcarbonyl tly ¥ dugc thé, nhom
Cq.10 arylcarbonyl tuy y duoc thé hoic nhom heteroarylcarbonyl don vong hoédc da

vong co tur 5 dén 10 canh thy y dugc thé;

R 13 nguyén tir hydro, nguyén tir halogen, nhém hydroxyl, nhom xyano,
nhém C,, alkyl tuy y dugce thé, nhom C,¢ alkenyl tiy y dugc thé, nhom C,
alkynyl tuy y duoc thé, nhém Cs.qo xycloalkyl tuy y dugc thé, nhom Cs.
xycloalkenyl tuy y duoc thé, nhom Cg.19 aryl thy y dugc thé, nhom C;.4 aralkyl tuy
y d&qc thé, nhom heteroaryl don vong hodc da vong co tir 5 dén 10 canh tuy y dugc
thé, nhom heteroaryl C;.4 alkyl don vong hodc da vong co tir 5 dén 10 canh tuy
duoc thé, nhém di vong no tiy y duoc thé, nhom C,.¢ alkylthio tuy ¥ duoc thé,
nhém Ci.¢ alkylsulfinyl tuy y dugc thé, nhém C,.¢ alkylsulfonyl tuy y duoc thé,
nhom C;.¢ alkoxy tuy y duoc thé, nhom Cs.¢ alkynyloxy tuy y dugc thé, nhom Cs¢
xycloalkyloxy tuy y dugc thé, nhom Cg.o aryloxy tuy y duoc thé, nhom Cq.14
aralkyloxy tuy y dugc thé, nhom heteroaryl C,.4 alkyloxy don vong hodc da vong
c6 tr 5 dén 10 canh tuy y duogc thé, nhom amino tuy y dugc thé, nhom
aminocarbonyl tuy y duoc thé, nhém aminosulfonyl tuy y duogc thé, nhém Ci.4
alkoxycarbonyl tuy y dugc thé, nhém Cs.¢ xycloalkyloxycarbonyl tiy y dugc thé,
nhém Ci.4 alkylcarbonyl tiy y dugc thé, nhom Cs.¢ xycloalkylcarbonyl tuy y dugc
thé, nhom Cs.1¢ arylcarbonyl tuy y dugc thé hodc nhoém heteroarylcarbonyl don

vong hodc da vong c6 tr 5 dén 10 canh tuy y dugc thé;

R? 12 nhém Ci. alkyl tuy y duoc thé, nhém C,¢ alkenyl tuy y duge thé,
nhom C,.¢ alkynyl tuy y dugc thé, nhom Cs.¢ xycloalkyl ty y duoc thé, nhom Cs.g
xycloalkenyl tiry y dugc thé, nhom Cq.1p aryl tay y duge thé, nhoém Co.14 aralkyl tiy
y duogc thé hodc nhém heteroaryl don vong hodc da vong co tir 5 dén 10 canh ty y

duogc thé;

R R® R¥*va R 13 gibng ho#c khac nhau va mdi nhém doc 1ap 1a nguyén
tt halogen, nhém xyano hodc nhém: -A-B (trong d6 A 12 lién két don, -(CH,)sO-,
-(CHy)sN(R*)-, -(CH,)sSO,-, ~(CH)sCO-, -(CH,)sCOO-, -(CH,)sNR"HCO-,

-(CH2)sN(RHSO0,-, -(CHp)sNR*COO-, -(CH,)sOCON(R"-, -(CH,)s0-CO-,
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-(CH,)sON(R")-, -(CH,)sN(RH)CON(R*- hogc -(CH,)sSO,N(RY)-,

B 14 nguyén tir hydro, nhém C,_4 alkyl tuy y dugc thé, nhom C,.¢ alkenyl tiy
y duoc thé, nhom Cy.¢ alkynyl tity ¥ dwgc thé, nhém Cs.¢ xycloalkyl tiy ¥ duoc thé,
nhém Cs.¢ xycloalkenyl tity y dwgc thé, nhém Ce.yg aryl tly y dugce thé, nhém C.14
aralkyl tiy ¥ duoc thé, nhém heteroaryl don vong hodc da vong c6 tir 5 dén 10 canh
tiy v dugc thé, nhém heteroaryl C,4 alkyl don vong hodc da vong c6 tir 5 dén 10 canh
tuy y dugc thé hodc nhém di vong no c6 tir 5 d&én 6 canh ty y duge thé (néu A 1a
-(CHp)sN(R")-, -(CH;)sOCON(R")-, -(CH,)sCON(R")-, -(CH2)sN(R*)CON(R")-
hodc -(CH,)sSO,N(RY)-, R* va B ¢6 thé dwoc lién két v6i nhau dé tao thanh vong)),
hoic hai trong sb cic nhém R*® R®, R* va R* 14 c4c nguyén tir hydro, v hai
nhém éc‘)n lai duogc lién két v6i nhau dé tao thanh vong c6 ciu clng vé6i vong khéc

loai;

R 1a nguyén tt hydro, nhém C,¢ alkyl tuy y duoc thé, nhém Ci
xycloalkyl tuy y dugc thé, nhém Cg. aryl thy ¥ duge thé, nhém C7.4 aralkyl tuy y
duge thé hoic nhém heteroaryl don vong hodc da vong c6 tir 5 dén 10 canh tiy ¥

duoc thé;
s12 0, 1 hodc 2 (néu A 12 -(CHp)sN(R-, s 14 0 hoic 2, va
néu A la -(CH,)sCON(R")-, thi s 12 1 hodc 2); va
nla 0, 1 hoac 2, hodc mudi cia né (xem tai liéu: W02009/14217).

(2) Hop chét c6 cong thire:

) e
R1D | R R O
0 R?
R‘ic R'ie

trong do, R'® 1a nhém C,.6 alkyl tiy y dugc thé, nhém C2-10 alkenyl tuy y
duoc thé, nhém C,4 alkynyl tuy y duge thé, nhém C;.¢ xycloalkyl tuy y dugc thé,
nhém Cs.¢ xycloalkenyl tuy y dugc thé, nhém Ci alkylsulfinyl tiy y dugc thé,

nhém Ci.¢ alkylsulfonyl tuy y duoc thé, nhém aminocarbonyl tiiy ¥ dugc thé, nhém
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C,.4 alkoxycarbonyl tuy y dugc thé hoic nhom C,.4 alkylcarbonyl tuy ¥ dugc thé;

R'™® va R' 1a gibng hodc khic nhau va mdi nhom doc 1ap 13 nguyén ti
hydro, nguyén tit halogen, nhém xyano, nhém Cy.¢ alkyl tuy y dwgc thé, nhém C ¢
alkoxy tuy y duoc thé, nhom Cs¢ xycloalkyloxy tuy y dugc thé hoic nhém

aminocarbonyl tuy y dugc thé;

R'® va R' 1a gibng hodc khdc nhau va mdi nhém doc 14p 1a nguyén tir
hydro, nguyén t halogen, nhém hydroxyl, nhom formyl, nhém carboxy, nhém
xyano, nhém C ¢ alkyl tily ¥ dugc thé, nhém C,.¢ alkenyl tily ¥ dugc thé, nhom Cyg
alkynyl tuy y duoc thé, nhom Cs.;o xycloalkyl tuy y duogc thé, nhom Css
xycloalkenyl tiy y dugc thé, nhom Cg.1p aryl tuy y dugce thé, nhém C.14 aralkyl thy
y duoc thé, nhom heteroaryl don vong hodc da vong ¢6 tur 5 dén 10 canh tuy y dugc
thé, nhom heteroaryl Ci.4 alkyl don vong hogdc da vong co tir 5 dén 10 canh tuy y
dugc thé, nhém di vong no tuy y duoc thé, nhém Ci.¢ alkylthio tuy y dugc thé,
nhém Cy.¢ aikylsulﬁnyl tuy y dugc thé, nhém C,. alkylsulfonyl tuy y dugc thé,
nhém Cg.;o arylthio tuy y dugce thé, nhom Ce.1o arylsulfinyl thy y duge thé, nhom
Ce.10 arylsulfonyl tuy y duoc thé, nhém Ci¢ alkoxy tuy y dugc thé, nhém Cs
alkynyloxy tuy y dugc thé, nhém Cs.19 xycloalkyloxy tuy y dugc thé, nhém Cg.19
aryloxy tuy y dugc thé, nhém Co.14 aralkyloxy tuy y duoc thé, nhém heteroaryloxy
don vong ho#c da vong co tur 5 dén 10 canh tuy y dugc thé, nhom heteroaryl C.4
alkyloxy don vong hodc da vong c6 tir 5 dén 10 canh tuy y duoc thé, nhém amino
tuy y duoc thé, nhém aminocarbonyl tuy y dugc thé, nhom aminosulfonyl tuy y
dugc thé, nhém Cy4 alkoxycarbonyl tay ¥ dugc thé, nhém Cig
xycloalkyloxycarbonyl tuy y dugc thé, nhém C,.4 alkylcarbonyl tuy y dugc thé,
nhém Cs.¢ xycloalkylcarbonyl tiy y dugc thé, nhom C.1o arylcarbonyl tuy y duoc
thé hoic nhom heteroarylcarbonyl don vong hodc da vong 6 tr 5 dén 10 canh ty

y duogc thé;

R 13 gibng hodc khac nhau va mdi nhém doc 14p 1a nguyén tr hydro,
nguyén tir halogen, nhém xyano, nhém C, alkyl tuy y dugc thé, nhom C,.¢ alkoxy
tuy y duogc thé, nhom Cs.q9 xycloalkyl tuy y dugc thé, nhom C,. alkenyl thy y dugc
thé, nhém C,.¢ alkenyloxy tuy y dugc thé, nhom Cs.¢ alkynyl tuy y duoc thé, nhom
C;.6 alkynyloxy tuy y dugc thé hodc nhém Cs.;o xycloalkyloxy tuy y dugc thé;
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R? 1a nhém C¢ alkyl thy ¥ duge thé, nhém Cype alkenyl thy y duge thé,
nhém C,¢ alkynyl tuy y duoc thé, nhom Cs.jo xycloalkyl tiy ¥ dugc thé, nhém Cs.
xycloalkenyl tuy y duoc thé, nhom Cg.1g aryl tuy y duge thé, nhom Cq.14 aralkyl tuy
y dwoc thé hodc nhém heteroaryl don vong hodc da vong c6 tr 5 dén 10 canh tiy y

duge thé;

R R%® R*va R¥1a gibng hoic khéc nhau va mdi nhém ddc 14p 1a nguyén
t&r halogen, nhém xyano hodc nhom: -A-B (trong d6 A 1a lién két don, -(CH,)sO-,
~(CH)sN(R*)-, -(CH,)s80;-, -(CH,)sCO-, -(CH,)sCOO-, -(CHz)sN(R*)CO-,
-(CH,)sN(R*SO,-, -(CH)sN(R*H)COO-, -(CH,)sOCON(R?)-, -(CH,)sO-CO-,
-(CHy)sON(RY)-, -(CH)sN(R*)CON(R)- hogic -(CHp)sSONR)-,

B 1a nguyén tir hydro, nhém C.6 alkyl tiy y dugc thé, nhom C,.¢ alkenyl tiry
y dugce thé, nhém C,.¢ alkynyl tiy ¥ dugc thé, nhom Cs.¢ xycloalkyl tiy y dugc thé,
nhém Cs.¢ xycloalkenyl tuy y duoc thé, nhom Ce. aryl ty ¥ duge thé, nhom Cq.14
aralkyl tuy y dugc thé, nhom heteroaryl don vong hodc da vong c6 tir 5 dén 10 canh
tuy v dugce thé, nhom heteroaryl C,.4 alkyl don vong hodc da vong c6 tur 5 dén 10
canh tuy ¥ duge thé hozc nhém di vong no tiry y duge thé (néu A 1 -(CH,)sN(RY-,
-(CH,)sOCON(RY-, -(CHp)sCON(R"-, -(CH,)sN(R*)CON(R")- hoic
-(CHp)sSO,N(RY)-, thi R* va B ¢6 thé duge lién két voi nhau dé tao thanh vong)),
hodc hai trong sb cdc nhom R* R R3°va R 1a cdc nguyén tir hydro, va hai
nhém con lai duge lién két véi nhau @& tao thanh vong c6 ciu cling véi vong khac

loai;

R* 1a nguyén tt hydro, nhém Ci¢ alkyl tuy y dugc thé, nhém Cs
xycloalkyl tuy y dugc thé, nhém Cg.qp aryl tily y dugc thé, nhom Co.14 aralkyl tiy y
duoc thé hodc nhém heteroaryl don vong hodc da vong cd tir 5 dén 10 canh tuy y

duoc thé;
slao, 1 hodc 2 (néu A 1a -(CH,)sN(RY-, thi s 12 0 hodc 2, va
néu A 14 -(CH,)sCON(R")-, thi s 12 1 hogc 2); va
n1a 0, 1 hodc 2, hodc mudi cia nd (xem tai liéu: W0O2009/05002).

(3) Hop chit c6 cong thuc:



trong do:
R! 12 phén tir thé;
R? 1a nhém vong tiy ¥ ¢6 (cac) phén tir thé, Cy.10 alkyl tiy v c6 (cac)
phén tt thé, C,.1o alkenyl tuy y c6 (céc) phén ttr thé hoic C,.q alkynyl tiy ¥ c6
(c4c) phén tir thé;

R® 14 nguyén tir hydro, nguyén tir halogen, Cy. alkyl hodc Cy.¢ alkoxy;
vong A 1a di vong chira nito tiry y ¢6 (céc) phén tir thé; va

vong B la piperazin tuy ¥ c6 thém (cac) phﬁn tt thé ngoai R', hodc mubi cia

n6 (xem tai liéu: W0O2009/001915).

(4) Hop chét c6 cong thuc:

H
1N 4
3 R~ ~R
gl ,ﬁ\ - ,gt o "R3

trong do, R' 12 A) nhém alkyl dugc thé b&i nhom duge chon tir 1) nhém
alkoxy tuy y duoc thé, 2) nhom hydroxyl, 3) nguyén tir halogen, 4) nhém aryl tuy y
dugc thé, 5) nhém tetrahydronaphtyl tiy y dugc thé, 6) nhom indolyl tiy y duge
thé, 7) nhém benzofuranyl ty ¥ dugc thé, 8) nhom benzothienyl tiy ¥ dugc thé, 9)
nhom quinolyl tuy y duoc thé, 10) nhém dihydrocromenyl tuy y duoc thé, 11)
nhém dihydrobenzofuranyl tuy y dugc thé, 12) nhém indazolyl tuy y dugc thé, 13)
nhém pyrolopyridinyl tuy y dugc thé, 14) nhém benzoxazinyl tuy y dugc thé, 15)
nhém xantenyl tity ¥ dugc thé, 16) nhom indolinyl tiry ¥ duge thé va 17) nhém
imidazopyridinyl tuy y dugc thé, B) nhom aryl tiy y duge thé, C) nhém di vong tiy
y duoc thé, D) nhém xycloalkyl hogc E) nhém alkyl,
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R?1a A) nhém alkyl dugc thé boi nhém dﬁqc chon tir 1) nhém alkoxy tly ¥
duoc thé, 2) nhom hydroxyl, 3) nguyén ti halogen, 4) nhém aryl tily y dugc thé, 5)
nhom tetrahydronaphtyl tiy y dugce thé, 6) nhom indolyl tiy y dugc thé, 7) nhom
benzofuranyl tuy y duoc thé, 8) nhom benzothienyl tly y dugc thé, 9) nhom
quinolyl tuy y duwoc thé, 10) nhém dihydrocromenyl tuy y dugc thé, 11) nhom
dihydrobenzofuranyl tuy y dugc thé, 12) nhém indazolyl tiy y dugc thé, 13) nhém
pyrolopyridinyl tuy y dugc thé, 14) nhém benzoxazinyl tuy y dugc thé, 15) nhém
xanthenyl tuy y duoc thé, 16) nhém indolinyl tuy y dugc thé va 17) nhém
imidazopyridinyl tuy y duoc thé, B) nhém aryl ty ¥ duoc thé, C) nhém di vong tuy
y dugce thé, D) nhém alkylcarbonyl tuy y dugc thé, E) nhom arylcarbonyl tuy y
duwoc thé, F) nhém carbonyl dugc thé bsi nhém di vong tlly ¥ duge thé hodc G)

nhom xycloalkylcarbonyl,
T 14 nhom metylen hoic nhom carbonyl, va

R3, R*, R’ va R® 1a gibng hodc khic nhau va mdi nhém 13 nguyén t hydro,
nhom carbamoyl tuy y dugce thé hoic nhom alkyl tiy y dugc thé, hoic mubi cla n6

(xem tai liéu: WO2008/153182).

(5) Hop chét c6 cong thuc:

trong 4o R!'? 14 nhém C, alkyl tiy y duge thé, nhom Cs xycloalkyl dugc
thé boi C,.4 alkoxy, nhém C,¢ alkenyl tiy y dugc thé, nhém C,.4 alkenyloxy tly y
duwoc thé, nhom Cs alkynyl tiy ¥ dwge thé, nhém Cs. alkynyloxy tiry ¥ dugc thé,
nhém Cj alkylsﬁlﬁnyl tiy ¥ dugc thé, nhém C,.¢ alkylsulfonyl tdy y duge thé,
nhom C.¢ alkoxy tuy y duoc thé, nhém amino tuy y duoc thé, nhém aminocarbonyl
tuy y dugc thé, nhom C,4 alkoxycarbonyl tuy y dugc thé hoic nhém C,4

alkylcarbonyl tuy y dugc thé;
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mdi nhom R'® va R'® 1a nguyén tir hydro, nguyén tir halogen, nhém xyano, nhém
Ci¢ alkyl fﬁy y duoc thé, nhém Ci¢ alkoxy tuy y dugc thé, nhom Cig

xycloalkyloxy tuy y dugc thé hogc nhém aminocarbonyl tiy y dugc thé;

R va R' 1a gibng hodc khac nhau va mdi nhém ddc 1dp 1a nguyén tir
hydro, nguyén tit halogen, nhém hydroxyl, nhém formyl, nhém carboxy, nhém
xyano, nhom Cy.¢ alkyl tuy y dugc thé, nhém C,.¢ alkenyl tiy ¥ dugc thé, nhém Cy.¢
alkynyl tuy y dugc thé, nhém Cs.;o xycloalkyl tuy y dugc thé, nhém Cs.g
xycloalkenyl tuy y dugc thé, nhom Cg.19 aryl ty y duge thé, nhom C;.,4 aralkyl tiy
¥ dwoc thé, nhém heteroaryl don vong hoic da vong c6 tir 5 dén 10 canh tiy y dugc
thé, nhém heteroaryl C,.4 alkyl don vong hodc da vong c6 tir 5 dén 10 canh tuy y
duoc thé, nhém di vong no iy ¥ duge thé, nhém Cy. alkylthio ty ¥ dugc thé,
nhém Ci. alkylsulfinyl tuy y dugc thé, nhom C,¢ alkylsulfonyl tuy y dugc thé,
nhém Cg.1o arylthio tuy y dugce thé, nhém Cg.qo arylsulfinyl tuy y duge thé, nhom
Ce.t0 arylsulfonyl tiy y dugc thé, nhém C,¢ alkoxy tiy y dugc thé, nhém Cs
alkynyloxy tuy y dugc thé, nhom Cs.jo xycloalkyloxy tuy y duoc thé, nhc’)m Ce-10
aryloxy tuy y dugc thé, nhém Cs.14 aralkyloxy tuy y duogc thé, nhom heteroaryloxy
don vong hodc da vong cd tir 5 dén 10 canh tuy y dugc thé, nhom heteroaryl C.4
alkyloxy don vong hodc da vong c6 tir 5 dén 10 canh tuy y dugc thé, nhém amino
tuy y dugc thé, nhém aminocarbonyl tuy y dugc thé, nhém aminosulfonyl tuy y
duoc thé, nhém C;, alkoxycarbonyl tuy ¥ duoc thé, nhém Cs.qo
xycloalkyloxycarbonyl tuy y dugc thé, nhém C,.4 alkylcarbonyl thy y duoc thé,
nhém Cs.1¢ Xycloalkylcarbonyl tuy y dugc thé, nhém Ce.1o arylcarbonyl tuy y dugc
thé hoic nhém heteroarylcarbonyl don vong hodc da vong c6 tir 5 dén 10 canh tuy

y dugc thé;

R va R'® 1a gibng hoic khac nhau va mdi nhom doc 18p la nguyén tir
hydro, nguyén tir halogen, nhém xyano, nhém Ci.e alkyl tuy y duoc thé, nhém Ci¢
alkoxy tuy y duoc thé, nhom Cs.1o Xycloalkyl tuy y duoc thé, nhom C,.¢ alkenyl tiry
y dugce thé, nhém C,.¢ alkenyloxy tiy y dugc thé, nhom Cs.¢ alkynyl tuy y duge thé,
nhém C;.¢ alkynyloxy tuy y dugc thé hodc nhém Cs. o xycloalkyloxy tuy y dugc
thé;

R® 14 nhém Cy alkyl tiy ¥ dugc thé, nhém C, alkenyl thy ¥ duoc thé,

nhém C,.¢ alkynyl thy y dugce thé, nhém Cs.; xycloalkyl tuy y duoc thé, nhom Cs.g
-11-
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xycloalkenyl tuy y dugc thé, nhom Cg.yg aryl tiy ¥ duoc thé, nhom Co.y4 aralkyl tiry
y duge thé hoic nhém heteroaryl don vong hodc da vong c6 tir 5 dén 10 canh tuy y

duoc thé;

R3 R® R3°va R 1a gibng hoic khic nhau va mdi nhém doc 14p 12 nguyén
tir halogen, nhém xyano hodc nhém: -A-B (trong d6 A 1a lién két don, -(CH,)sO-,
'(CHz)SN(R4)'= -(CHy)sS05-, -(CH,)sCO-, -(CH,)sCOO-, -(CHz)sN(R*)CO-,
-(CH,)sN(RHSO,-, -(CH,)sN(RCOO-, -(CH,)sOCON(R)-, -(CH,)sO-CO-,
-(CH,)sON(R*)-, -(CHy)sN(R*)CON(R")- hogic -(CH,)sSO,N(R")-,

B 14 nguyén t& hydro, nhom C,.¢ alkyl tiy y dugc thé, nhom C,¢ alkenyl tuy
y dugce thé, nhom C,.¢ alkynyl tiy y dugc thé, nhém Cs.¢ xycloalkyl tity ¥ duge thé,
nhém Cs.¢ xycloalkenyl tuy y duoc thé, nhém Cg.1 aryl tiy ¥ dugc thé, nhém Crp4
aralkyl tiy ¥ dugc thé, nhém heteroaryl don vong hodc da vong c6 tir 5 dén 10 canh
tuy y dugc thé, nhom heteroaryl C,.4 alkyl don vong hodc da vong c6 tir 5 dén 10
canh tuy y dugc thé hoic nhom di vong no tiy y duge thé (néu A 13 -(CH,)sN(RY-,
-(CH,)sOCON(R")-, -(CH,)sCON(R)-, -(CH,)sN(R*)CON(R"- hosic
-(CH2)5802N(R4)-, R* va B ¢6 thé dugc lién két véi nhau dé tao thanh vong)), hodc
hai trong sé cdc nhém R¥, R*®, R* va R3¢ 1a c4c nguyén ti hydro, va hai nhém con
lai duoc lién két v6i nhau dé tao thanh vong c6 ciu ciing véi vong khéc loai;

R* 1a nguyén t¢ hydro, nhém C.¢ alkyl tly y dwgc thé, nhém Csg
xycloalkyl tuy y duogc thé, nhc')m.Cé_lo aryl tuy y duoc thé, nhom Co.14 aralkyl tiy y
duoc thé hoic nhém heteroaryl don vong hodc da vong c6 tlr 5 dén 10 canh tuy y
duoc thé;

s13 0, 1 hodc 2 (néu A 1a -(CH,)sN(R"-, thi s 12 0 hodc 2, va

néu A 12 -(CH,)sCON(R"-, s 14 1 hoic 2); va

nla 0, 1 hodc 2, hodc mudi cia nod (xem tai liéu: W0O2008/153135).

(6) Hop chét c6 cong thirc:
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trong do:
R! 1a phin tir thé,
R? 13 nhém vong ty ¥ c6 (c4c) phan tir thé, Cy.jo alkyl tlty ¥ c6 (c4c) phan

tir thé, Cp.10 alkenyl tly ¥ c6 (céc) phén tir thé hodc C,.1¢ alkynyl tlly ¥ c6 (céc)
phén tir thé,

R? 12 nguyén tir hydro, nguyén tir halogen, Cy.¢ alkyl hodc C.¢ alkoxy,

X 12 mot lién két hoic phﬁn ttt dém c6 tir 1 dén 6 nguyén tir trong mach

~chinh,

vong A 1a Cs.; xycloalkan tiy y ¢6 (c4c) phdn tir thé, va

vong B 1a piperazin tity ¥ c6 thém (céc) phan tir thé ngoai R', hodc mudi ctia

nd (xem tai liéu: W0O2008/139941).

(7) Hop chét ¢6 cong thirc:
N,CHZ\RS

. H
RS0

15

R
trong d6, m3i R! va R? 1a mot nhém hydrocacbon tity ¥ ¢6 (cc) phén tir thé

hodc nhém di vong tly y c6 (céc) phén tir thé, hodc

R! va R? ¢6 thé, cung véi nguyén t& nito gan vao, tao thanh di vong chira

nito thy ¥ ¢6 (c4c) phan tir thé,

R® 1a phin tir thé,

vong A 14 hop chét ddng vong tly y c6 (céc) phin tir thé hoic di vong tly ¥
¢6 (cac) phan tir thé, hosic mudi ctia né (xem tai lidu: WO2009/051112).

(8) hop chét co6 cong thuc:
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trong d6, G 1a mdt nhém dugce chon tir nhom gdm c6 cic cong thirc tir (a)

dén (d) sau diy:

R" Rfs
R1a /x.\/ » N p N LT /
AP RS R12 5
R%\\P '11 R \i\/'{:/ 1b\r>/ , N| >\’|'/
’ Z R Rif R® N
'R‘Tc‘ R1e Ric R1e _R1° R1° Rﬂ: . R'h
R R1d Rid R1d

() (b) (© (@)

trong do, R' 1a nhém C,. alkyl thy y duogc thé, nhém Ci.¢ xycloalkoxy
dugc thé bsi C,.4 alkoxy, nhém Cy.¢ alkenyl tuy y dugc thé, nhom C,.¢ alkenyloxy
tuy y duoc thé, nhom Cs. alkynyl tiy ¥ duge thé, nhom Cs.¢ alkynyloxy tuy y duoc
thé, nhom C;.¢ alkylsulfinyl tuy y dugc thé, nhom C,.¢ alkylsulfonyl thy y duoc thé,
nhém Ci. alkoxy tuy y duoc thé, nhom amino tuy y duoc thé, nh6m aminocarbonyl
tuy y duoc thé, nhém C,., alkoxycarbonyl tuy y dugc thé hoic nhéom Ci4

alkylcarbonyl tuy y dugc thé;

R'® va R' 13 giéng hoic khic nhau va mdi nhém ddc 1dp 14 nguyén tir
hydro, nhom xyano, nhém C1-8 alkyl tuy y dugc thé, nhom C,¢ alkoxy tuy y dugc
thé, nhém C,¢ alkenyl tuy y dugc thé, nhom C,. alkylsulfonyl, hodc nguyén tir

halogen;

R'® va R' 13 gidng hoic khac nhau va mdi nhom doc 1ap 12 nguyén tir
hydro, nguyén t halogen, nhém hydroxyl, nhém formyl, nhém carboxy, nhém
xyano, nhém Cy.¢ alkyl thy y dugc thé, nhom C,.¢ alkenyl tuy y dugc thé, nhom C,.
alkynyl tuay y dugc thé, nhom Cs.jo xycloalkyl tuy y duoc thé, nhom Csg
xycloalkenyl tuy y dugc thé, nhom Ce.10 aryl ty y duge thé, nhém C,.14 aralkyl tuy
y duoc thé, nhom heteroaryl don Véng hozc da vong c6 tir 5 dén 10 canh ty y dugc
thé, nhém di vong no 6 tir 5 dén 6 canh tly y dugc thé, nhém Cy. alkylthio ty y
dugc thé, nhém Ci. alkylsulfinyl thy ¥ duge thé, nhém Cy alkylsulfonyl tuy ¥
dugc thé, nhém Cq.jg arylthio tliy y duge thé, nhoém Ce.1o arylsulfinyl thy y duge
thé, nhom Ce.1o arylsulfonyl tuy y duge thé, nhém C,.¢ alkoxy thy y dugc thé, nhém
Cs.¢ alkynyloxy tuy y dugc thé, nhom Cs.j xycloalkyloxy tiy y dugc thé, nhom
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Ce.10 aryloxy tuy y dugce thé, nhom C;.14 aralkyloxy tuy y dugc thé, nhom
heteroaryloxy don vong hodc da vong c6 tur 5 dén 10 canh tuy y dugc thé, nhém
amino tuy y duoc thé, nhém aminocarbonyl tuy y dugc thé, nhém aminosulfonyl
tuy y duoc thé, nhéom C,, alkoxycarbonyl tuy y duogc thé, nhém Cs.g
xycloalkyloxycarbonyl tuy y dugc thé, nhom C,. alkylcarbonyl tuy y dugc thé,
nhém Cs.qo xycloalkylcarbonyl tiry y dugc thé, nhom Ce.1o arylcarbonyl tiy ¥y dugc
thé hoic nhém heteroarylcarbonyl don vong hodc da vong co tir 5 dén 10 canh tuy

y dugc thé;

R'' 1a nguyén tt hydro, nguyén tir halogen, nhom Xyano, nhom Cs
xycloélkyl tuy y dugc thé, nhom C,.¢ alkenyl tuy ¥ dugc thé, nhom C,.¢ alkenyloxy
tuy y dugc thé, nhém Cs¢ alkynyl tuy y duoc thé, nhém Csi.¢ alkynyloxy tiy y dugc
thé, nhém Ci.o xycloalkyloxy tuy y dugc thé, nhom C,.¢ alkoxy tﬁy y dugc thé
hoic nhém Cy¢ alkyl tiy ¥ duge thé;

R? 13 nhom C.¢ alkyl tuy y dugc thé, nhom C,.¢ alkenyl tuy y dugc thé,
nhém C,.¢ alkynyl tuy y dugce thé, nhom Cs.jo xycloalkyl tuy y duoc thé, nhém Cs.¢
xycloalkenyl tly y dugc thé, nhom Cq.19 aryl tiy y dugc thé, nhom Cs.14 aralkyl thy
y dugc thé hodc nhom heteroaryl don vong hodc da vong c6 tir 5 dén 10 canh tuy y

dugc thé;

R, R*®, R* va R* 14 gibng hodc khac nhau va mdi nhém doc 14p 14 nguyén
tir halogen, nhém hydroxyl, nhom formyl, nhém carboxy, nhém xyano hodc nhom:
-A-B (trong d6 A l1a lién két don, -(CH,)sO-, -(CH,)sN(RY-, -(CH,)sSO,-,
-(CH,)sCO-, -(CH)sCOO-~, (CH)sN(R*)CO-, -(CH;)sN(R*)SOx-,
-(CHp)sN(RH)COO-, -(CH,)sOCON(RY)-, -(CH,)s0-CO-, -(CH,)sON(RY-,
-(CHp)sN(R*)CON(RY)- hogc -(CHz)sSONR")-

B 14 nguyén tir hydro, nhém Cy_¢ alkyl tuy y dugc thé, nhom C,.¢ alkenyl tuy
y dugc thé, nhom C,.¢ alkynyl tuy y dugc thé, nhom Cs.1o xycloalkyl tiy y dugc
thé, nhom Cs.¢ xycloalkenyl tiy y dugc thé, nhom Cg.1g aryl tuy y dugc thé, nhém
Cr.14 aralkyl tuy y dugc thé, nhom heteroaryl don vong hodc da vong co tur 5 dén 10
canh tuy y duoc thé, nhom heteroaryl Cy_4 alkyl don vong hodc da vong c6 tr 5 dén
10 canh tiy ¥ dwoc thé hoic nhom di vong no cé tir 5 dén 6 canh tiy ¥ duge thé
(néu A 13 -(CH)sN(R*)-, -(CH,)sOCON(RY-, -(CH,)sCON(RY-,
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-(CH,)sN(RHCON(R"- hoidc -(CH,)sSO,N(R*)-, R* va B ¢6 thé dugc lién két véi
nhau dé tao thanh vong)), hoic hai trong sé cac nhom R, R®, R* va R* 1a c4c
nguyén ti hydro, va hai nhém con lai dugc lién két v&i nhau @ tao thanh vong c6
cau cling véi vong khéc loai;

R* 12 nguyén t& hydro, nhém Ci¢ alkyl tuy y dugc thé, nhom Csg
xycloalkyl ty y dugc thé, nhém Ce.yo aryl tily ¥ dugc thé, nhém Cs.14 aralkyl thy y
dugc thé hodc nhom heteroaryl don vong hodc da vong co tir 5 dén 10 canh ty y
dugc thé;

s12 0, 1 hodc 2 (néu A 14 -(CH,)sN(R™Y-, thi s 12 0 hoic 2, va

néu A 13 -(CH,)sCON(RY-, s 12 1 hodc 2); va

nla 0, 1 hodc 2, hodc mubi ctia né (xem tai liéu: W0O2008/136457).

(9) Hop chét c6 cong thire:

o R H _
R O \N\ﬂ)n
‘ 2 RBC ‘RSb -

trong d6 R'? 1a nguyén tir hydro, nguyén tit halogen, nhém hydroxyl, nh6m
formyl, nhém carboxy, nhém xyano, nhém C, alkyl tuy y dugc thé, nhom Co
alkenyl tuy y dugc thé, nhém C,. alkynyl ty y duge thé, nhom Cs_¢ xycloalkyl tuy
y dugc thé, nhém C,.¢ alkylthio, nhém Cy.¢ alkylsulfonyl, nhém C;. alkoxy tuy y
duoc thé boi nguyén t halogen, C;4 alkoxy hodc Csg xycloalkyl, nhém Cs.
xycloalkoxy tuy y dugc thé, nhém amino tiy y duge thé, nhém aminocarbonyl,
nhém Ci.4 alkoxycarbonyl, nhém C;.4 alkylcarbonyl, nhém Ce 1o aryl tiy y dugc

thé, nhom Cg.y9 aryloxy tly y dugc thé hodc nhém Cr.14 aralkyloxy tuy y duge thé;

R!® 12 nhém C,.¢ alkyl duge thé bdi mono-C;.¢ alkoxycarbonylamino, nhém
Cy alkylsulfinyl thy ¥ duoc thé, nhém Cy4 alkylsulfonyl tily y dugc thé, nhém Cy.6
alkoxy dugc thé, nhém amino tiy ¥ duoc thé, nhém aminocarbonyl tiy ¥ dugc thé,
nhém C,;.4 alkoxycarbonyl tuy y dugc thé hodc nhém C;.4 alkylcarbonyl tuy y dugc
thé (trong do, nhom Cy¢ alkoxy dugce thé dugc thé boi mot nhoém duge chon tir

nhom bao gém hydroxy, C;.4 alkoxy, Cs.¢ xycloalkoxy, triflometyl, triflometoxy,
-16-



20119

diflometoxy, carboxy, mono-Cj.¢ alkylcarbonylamind va mono-Cj.¢

alkoxycarbonylamino),

R'® 14 nguyén tir hydro, nguyén tir halogen, nhom hydroxyl, nhém formyl,
nhém carboxy, nhém xyano, nhém C,¢ alkyl tuy y dugc thé, nhom Cs.¢ xycloalkyl
tuy y dugce thé, nhom Cs.¢ xycloalkenyl tuy y dugc thé, nhom di vong no c6 tir 5
dén 6 canh tiy ¥ duoc thé, nhom Cs alkylthio tly ¥ dugc thé, nhém Cie
-alkylsulfinyl tuy y dugc thé, nhém C,.¢ alkylsulfonyl tuy y dugc thé, nhom Cg.10
arylthio tuy y duogc thé, nhém Cq.qo arylsulfinyl tiy y dugc thé, nhom Cg.1o
arylsulfonyl thy ¥ dugc thé, nhém Cp¢ alkoxy thy y duge thé, nhom Csg
xycloalkyloxy tuy y dugc thé, nhom Ce.1o aryloxy tuy y duogc thé, nhém Co.14
aralkyloxy tuy y dugce thé, nhom amino tuy y dugc thé, nhém aminocarbonyl tiy ¥
duoc thé, nhém C,, alkoxycarbonyl tuy y duoc thé, nhém Cis
xycloalkyloxycarbonyl tuy y dugc thé, nhém C,.4 alkylcarbonyl tuy y dugc thé,
nhém Cs.¢ xycloalkylcarbonyl ty y dugc thé, nhom Ce.1o arylcarbonyl tuy y dwoc
thé, nhém Cr.14 aralkyl thy y duoc thé hoic nhom heteroarylcarbonyl don vong
hoidc da vong co tir 5 dén 10 canh tuy y dugc thé, hodc R' 1a nguyén tir hydro; R
va R'® két hop tao thanh vong ngung tu véi vong khac loai, ma chtra it nhit mot

nguyén tir khéc loai;

R? I3 nguyén tir hydro, nhom Cj alkyl thy y dugc thé, nhém Cyp alkenyl
tuy y dugc thé, nhém C,. alkynyl tiy ¥ dugc thé, nhom Cs.q xycloalkyl tay y dugc
thé, nhom Cs. xycloalkenyl tuy y dugc thé, nhom Ce.o aryl tly y dugc thé, nhom
Cr.14 aralkyl tuy y dugc thé hodc nhom heteroaryl don vong hodc da vong ¢ tr 5
dén 10 canh tuy y duoc thé (néu R™ 12 nhém C,¢ alkoxy duoc thé boi nguyén tir

halogen, thi R? khéng phai 12 nguyén tir hydro);

R3 R R*® va R* 12 gidng hoic khac nhau va mdi nhém ddc 14p 1a nguyén
t halogen, nhém xyano hodc nhém: -A-B (trong d6, A 13 lién két don, -(CH,)5O-,
-(CH,)sN(R*)-, -(CHp)s80-, -(CH)sCO-, -(CH,)sCOO-, -(CH,)sN(R*)CO-,
-(CHy)sN(R*)SO-, -(CH,)sN(R*)COO-, -(CH;)sOCON(R?)-, -(CH)s0-CO-,
-(CHp)sCON(RY)-, -(CH,)sN(RY)CON(R*)- hodc -(CH,)sSON(R")-,

B 1a nguyén t& hydro, nhém C, alkyl tay y dugc thé, nhém C,.¢ alkenyl tiry
y dugc thé, nhém C,.¢ alkynyl tuy y duoc thé, nhom Cjs.;o xycloalkyl tuy y dugc
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thé, nhom Cs.¢ xycloalkenyl tuy y duoc thé, nhém Ce.19 aryl tiy y dugc thé, nhom
C7.14 aralkyl tuy y dugc thé, nhom heteroaryl don vong hodc da vong c6 tir 5 dén 10
canh tuy y dugc thé, nhém heteroaryl Cy4 alkyl don vong hodc da vong co tir 5 dén
10 canh tuy ¥ duoc thé hodc nhém di vong no ty y dugc thé (néu A la
(CH)sN(RY-, -(CH;)sOCONR")-, -(CH;)sCONR")-, -(CH2)sN(R)CON(R)-
hotic -(CH,)sSO,N(RY-, R* va B ¢6 thé duoc lién két v6i nhau dé tao thanh vong)),
hodc hai trong sb cac nhom R*%, R®, R* va R3¢ 1a c4c nguyén tir hydro, va hai
nhém con lai duge lién két véi nhau dé tao thanh vong c6 cdu clng v6i vong khac

loai;

R* 1a nguyén t& hydro, nhom Ci¢ alkyl tay y dugc thé, nhém Ci.yg
xycloalkyl tuy y duoc thé, nhoém Cg.1o aryl thy y dugc thé, nhém Cy.14 aralkyl thy y
dwoc thé hodc nhém heteroaryl don vong hodc da vong c6 tir 5 dén 10 canh tuy y

duoc thé;
s1a 0, 1 hoic 2 (néu A 1a -(CH,)sN(R")-, s 12 0 hodc 2, va
néu A 13 -(CH,)sCON(RY)-, s 1a 1 hodc 2); va
n 12 0, 1 hodc 2, hodc mudi cta n6 (xem tai liéu: WO2008/093737).

(10) Hop chét c6 cong thirc:

R6 O

trong d6, R1 14 hydro, alkyl dugc thé hogc khong dugc thé, alkenyl duge thé
ho#c khong dugc thé, alkynyl khong dugc thé hoic duoc thé, aryl khong dugc thé
hodc dugce thé, di vong khong dugce thé hodc duoc thé hodc xycloalkyl khong duoc

thé hoic duogc thé;

R2 1a alkyl duoc thé hodc khéong dugc thé, alkenyl dugc thé hoic khong
duoc thé, alkynyl khong dugc thé hodc duoc thé, aryl khong dugc thé hodc duoc
thé, di vong khong dugc thé hoic dugc thé, xycloalkyl khong duoc thé hoic duoc
thé, hodc axyl;

R3 14 hydro, aryl khong dugc thé hoic duogc thé hoic alkyl duoc thé hoic
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khong dugc thé;

R4 1a alkyl duogc thé hodc khong dugc thé, alkenyl dugc thé hoic khong
duoc thé, alkynyl khong dugc thé hodc duoc thé, aryl khong duoc thé hoic duoc
thé, di vong khong dugc thé hodc duoc thé, xycloalkyl khéng dugc thé hoic duoc

thé, hodc axyl;

hodc R3 va R4 ¢c6 thé cing nhau tao thanh vong hydrocacbon no chutra nito
c6 tir 3 dén 7 canh ma c6 thé khong dugc thé hode duge thé;

R6 1a hydro, halo, alkyl khong dugc thé hoic alkoxy khong dugc thé;

R7 va R8 ddc 1ap v6i nhau 1a hydro hodc halo; va

T 1a metylen hodc carbonyl; hodc mudi cia nd (xem tai liéu:

W02007/077005).

(11) Hop chéit c6 cong thic:

ﬁn N
R2 Lj\ R3

“R4
trong d6, R1 1a hydro, alkyl dugc thé hoic khong dugc thé, alkenyl dugc thé
hoic khong dugc thé, alkynyl khong dugc thé hoic duoc thé, aryl khong dugc thé
hoic duoc thé, di vong khong dugc thé hodc dugc thé hoic xycloalkyl khong dugc

thé hoic dugc thé;

R2 1a alkyl duoc thé hoic khong duoc thé, alkenyl dugc thé hoic khong
duge thé, alkynyl khong duge thé hoic duoc thé, aryl khong dugc thé hoic dugc
thé, di vong khong dugc thé hoidc dugc thé, xycloalkyl khong dugc thé hoic duoc
thé, hodc axyl;

R3 13 hydro, aryl khong dugc thé hodc duge thé hodc alkyl dugc thé hoic
khong dugc thé,

R4 1a alkyl duoc thé hodc khong dugc thé, alkenyl dugc thé hoic khong
dugc thé, alkynyl khong dugc thé hodc dugc thé, aryl khong dugce thé hoic duge
thé, di vong khong dugc thé hodc duoc thé, xycloalkyl khong dugc thé hodc duoc

thé, hodc axyl;
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hodc R3 va R4 ¢o thé cung nhau tao thanh vong hydrocacbon no chira nito

6 tir 3 dén 7 canh ma c6 thé khong duoc thé hoic duogc thé; va

T 14 metylen hodc carbonyl; hodc mubdi cia né (xem tai liéu:
W02007/006534).

(12) Hop chét c6 cong thire:

trong do:
vong A 14 di vong thom c6 5 hogc 6 canh tiy ¥ ¢6 (c4c) phén tir thé;

m3i U, V va W déc 1ap 1a C hodc N, v6i didu kién néu nhom bat ky trong s&
U, V va W 1a N, thi cdc nhém con lai phai 1a C;

m3i Ra va Rb doc 1ap 1a nhém vong tiy ¥ ¢ (c4c) phén ti thé, nhém C1-10
alkyl tity ¥ ¢6 (cac) phan tir thé, nhém C2-10 alkenyl tiy ¥ c6 (céc) phdn tir thé,
hodc nhém C,.o alkynyl tly y ¢6 (céc) phén t thé;

X 13 mot lién két, hoic phén tir dém cd tir 1 dén 6 nguyén t& trong mach
chinh;

Y 12 phin tir dém c6 tir 1 dén 6 nguyén tr trong mach chinh;

Rc 13 nhém hydrocacbon tiy y chira (céc) nguyén tir khéc loai dudi dang

(cc) nguyén tir ciu tao, ma tuy y c6 (céc) phén tit thé;
mdi m va n ddc 14p 1a 1 hodc 2; va
vong B tlly y con ¢6 (céc) phén tir thé,
hozic mudi ctia n6 (xem tai liéu: WO2007/094513).

Mat khac, v& céc hop chét di vong, cdc hop chét dudi ddy da dugc thong
béo.
(13) Trong tai liéu WO2007/111227 chéng han, hop chét ¢ cong thirc sau

day dugc bdo cdo la chét trc ché CCR4:
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(14) Trong tai liéu W0O2006/101780, vi duy, hop chit c6 cong thirc sau day

dugc bdo cdo la chat (e ché kinesin:

6]
@ o eh
; g

(15) Trong tai liéu W0O2005/047251, vi dy, hop chét c6 cong thic sau diy

dugc béo cdo 1a chat chu vén thy thé melanocortin:

R2 o)

\
R - N@ ')
(
Qj/kt TN )J\ RY
AT

(16) Trong tai liéu W02005/019206, vi du, hop chét c6 cong thic sau diy

duoc bao cdo 1a chat e che kinesin:
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(17) Trong tai 1iéu WO2005/018547, vi duy, hop chit c6 cong thic sau day

duoc bdo céo 1a chat tre ché kinesin:

(18) Trong tai liéu W0O2004/037171, vi dy, hop chit c6 cong thirc sau day
duoc bao cédo 1a chét @c ché kinesin:

Me

I—Me

(19) Trong tai liéu W0O2003/079973, vi du, hop chét c6 cong thic sau day

duoc bao cdo 1a chat e ché kinesin:
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(20) Trong tai liéu WO02003/037274, vi du, hop chit c6 cong thic sau day

duge béo cdo 1 chit e ché kénh Na™:

(21) Trong tai liéu WO097/09308, vi du, hop chit c6 cong thirc sau day
duoc bao céo 1 chét dbi khang thu thé NPY:

CH
/ 3
N
. S
N\
\ O
L L

CHs
(22) Trong tai liéu WO02003/000677, vi duy, hop chit c6 cong thirc sau day
duwoc bao cdo 1a phéi tir thy thé ORL-1:

~ 3D
0
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Tuy nhién, c4c bdo cdo ndy khong mo ta hoat tinh ché renin.

Danh muc tai liéu trich dén

Tai liéu sang ché
Tai liéu sang ché 1: W02009/14217
Tai liéu sang ché 2: W02009/05002
Tai liéu sang ché 3: W02009/001915
Tai liéu sang ché 4: W02008/153182
Tai liéu sang ché 5: W02008/153135
Tai lieu sang ché 6: W02008/139941
Tai lidu sang ché 7: WO2008/136457
Tai liéu sang ché 8: W02009/051112
Tai lidu sang ché 9: W02008/093737
Tai liéu sang ché 10: WO2007/077005
Tai liéu sang ché 11: W02007/006534
Tai lidu séng ché 12: W02007/094513
Tai liéu sang ché 13: W02007/111227
Tai liéu sang ché 14: W02006/101780
Tai lidu sang ché 15: W02005/047251
Tai lidu séng ché 16: W02005/019206
Tai liéu sang ché 17: W02005/018547
Tai lidu sdng ché 18: W02004/037171
Tai lidu séng ché 19: W02003/079973
Tai lidu séng ché 20: W02003/037274
Tai lidu sang ché 21: W097/09308
Tai liéu sang ché 22: W02003/000677

Tai lidu phi sang ché
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Tai liéu phi séng ché 1: Chem. Biol., 2000, vol. 7, page 493-504

Tai liéu phi sdng ché 2: Ching ting huyét ap, 2003, vol. 42, page 1137-
1143

Tai liéu phi séng ché 3: J. Hypertens., 2005, vol. 23, page.417-426

Tai liéu phi séang ché 4: Journal of Medicinal Chemistry, 1995, vol. 38, page
1406-1410.

Ban chit k§ thuit ciia sang ché

Cé nhu ciu vé viéc phat trién hop chit c6 hoat tinh trc ché renin vuot troi,
ma hitu ich 1am thudc (vi du, tdc nhan phong nglra hodc diéu tri chuing ting huyét
ap, cac tdn thwong co quan do ching ting huyét ap gy ra, va tuong ty) va thudc trc
ché renin méi.

Céc thc gi4 sang ché d4 tién hanh nhidu nghién ciru, va két qua la, 1an déu
tién thanh cong trong viéc tao ra cac hgp chét c6 cac cong thic (I) va (II) sau day,
va mubi ciia n6, va bt ngd phat hién ra ring hop chét va mubi ciia n6 c6 hoat tinh
e ché renin vuot trdi, va hitu ich lam céac thuéc nhu thude Gc ché renin va twong
tir, nh& d6 hoan thanh sang ché.

Sang ché dé cép dén:

[1] Hop chét c6 cong thirc (I):

A
X

1 _
R

~

N O (I)

HN R2
trong do:

R! 12 nhém Cy¢ alkyl;

R 1a

(1) nhém Cy.6 alkyl thy ¥ ¢6 1 dén 3 phén tir thé dugc chon tir:
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(a) nhém hydroxy,

(b) nguyén tir halogen,

(c) nhém Cy_¢ alkoxy,

(d) nhom C,.6 alkyl-carbonyloxy,

(e) nhém di vong thom tiy y ¢4 1 dén 3 nguyén tir halogen,
(f) nhom Cs. o xycloalkyl, va

(g) nhém amin vong tly y ¢6 nhom o0xo,

(2) nhém di vong c6 tir 3 dén 10 canh tiy ¥ ¢6 1 dén 3 phén ti thé duge

chon tir nhom Cy.¢ alkyl va nhém oxo,
(3) nhém carboxy,

(4) nhém Ci.¢ alkoxy-carbonyl tiy y co 1 dén 3 phan tir thé dwgc chon tir
nhém di vong khong thom tuy y c6 1 dén 3 phin tir thé duoc chon tlr nhém C.

alkyl va nhém oxo,
(5) nhém C.¢ alkyl-carbonyl, hodc
(6) nhém c6 cong thirc: -CO-NR’R”

trong @6, mdi R’ va R” 12 nguyén tir hydro, hoic R’ va R”, cing vdi nguyén
i nito ma ching lién két, tao thanh di vong chira nito tiy ¥ ¢6 1 dén 3 phéan tir thé

dugc chon tir (cac) nguyén tr halogen;
X la:
(1) nguyén tr hydro;
(2) nhém C, alkyl tiry y duge thé bsi 1 dén 3 phan tir thé duge chon tir:
(a) nguyén tir halogen,
(b) nhém hydroxy,
(c) nhém Cy.6 alkoxy tuy ¥ ¢6 nhém Cy.6 alkoxy hodc nguyén tr halogen,
(d) nhém C,.¢ alkylthio,
(e) nhém aryl,

(f) nhém aryloxy tiy ¥ c6 nhom C.¢ alkoxy hodc nguyén tr halogen, va
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(g) nhém heteroaryl; hodc
(3) nhém Cs. g xycloalkyl; va

vong A la vong c6 cong thirc:

N

YN\

hodc muodi cua no;

[2] Hop chét ¢6 cong thire (ID):

A1
O 1/R3
X
R /(\
N Yo

ln

(1)

HN
trong do:
R! 12 nhém Cy¢ alkyl;

R> 1a nhém C,.¢ alkoxy tuy ¥ duogc thé boi nhém Ci.¢ alkoxy hodc nguyén tir
halogen, nhém Cj.¢ alkylthio, nhém Cs.10 xycloalkyl tuy y dugc thé b&i nhom Cpg
alkyl, nhém aryl hodc nhom heteroaryl tury y dugc thé béi nhém C.6 alkyl;

X' 12 nhém Cy.¢ alkylen;

vong A' 1a vong c6 cong thue:

YN\

b
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vong B 1a vong c6 cdng thic:

R4
HN
trong d6 R* 1a:
(1) nguyén tir hydro,
(2) nhom xyano (nitril),
(3) nhém Cyg alkyl tiiy ¥ c6 1 dén 3 phén tir thé duge chon tir:
(a) nhém hydroxy,
(b) nhém C;¢ alkoxy,
(c) nhém Cy¢ alkyl-carbonyloxy,
(d) nhém di vong thom tuy y ¢6 1 dén 3 nguyén tir halogen,
(e) nhém Cj.1g xycloalkyl, va
(f) nhém amin vong tlly ¥ ¢6 nhém oxo,

(4) nhém di vong ¢6 3 dén 10 canh thy y ¢6 1 dén 3 phan tir thé duoc chon

tir nhom C_6 alkyl va nhom oxo,
(5) nhém carboxy,

(6) nhém C.¢ alkoxy-carbonyl thy ¥ c6 1 dén 3 phén tir thé dugc chon tir
nhom di vong khoéng thom tuy y co6 1 dén 3 phén tir thé dugc chon tr nhém Cy.

alkyl va nhém oxo, hodc
(7) nhém c6 cdng thirc: -CO-NR’R”

trong d6, mdi R* va R” 1a nguyén tir hydro, ho#ic R’ va R” clung véi nguyén
ti nito ma ching lién két, tao thanh di vong chira nito tuy y ¢6 1 dén 3 phan tir thé

duoc chon tir (cic) nguyén tir halogen; va
nlal,

hodc mudi cua no;
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[4] N-[(3S,5R)-5-carbamoylpiperidin-3-yl]- 1-(4-metoxybutyl)-N-(2-

metylpropyl)-1H-benzimidazol-2-carboxamit hodc mubi ctia né;

[5] N-{(3S,5R)-5-[ 1-hydroxyethyl]piperidin-5-yl}-1 -(4-metoxybutyl)-N-(2-

metylpropyl)-1H-benzimidazol-2-carboxamit hodc mubi ciia né;

[6] 1-(4-metoxybutyl)-N-(2-metylpropyl)-N-[(3S, 5R)-5-(morpholin-4-

ylcarbonyl)piperidin-3-yl]-1H-benzimidazol-2-carboxamit hodc mubi cia noé;

[7] 1-(4-hydroxybutyl)-N-(2-metylpropyl)-N-[(3S ,5R)-5-(morpholin-4-

ylcarbonyl)piperidin-3-yl]- 1H-benzimidazol-2-carboxamit hoc mubi cia né;

[8] 1-(4-metoxybutyl)-N-[(3S,5R)-5 -(morpholin-4-ylcarbonyl)piperidin-3-

yl]-N-propyl-1H-benzimidazol-2-carboxamit hodc mudi ctia né;

[9] thubc chira hop chit theo muc bét ky trong sé cac muc ti [1] dén [2]

néu trén lam thanh phé‘m hoat tinh;
[10] thudc theo muc [9] néu trén, 1a thudc tc ché renin;

[11] thudc theo muc [9] néu trén, 1a thubc phong ngira hodc didu tri bénh vé

hé tuan hoan;

[12] thubc theo muc [9] néu trén, 1a thubc phong nglra hoic diéu trj chirng

tang huyét 4p va/hodc cac tdn thwong co quan do ching ting huyét &p gy ra;

Hop chét (I) ¢6 hoat tinh uc ché renin vuot trdi, va do do6 1a hitu ich lam
thubc phong ngira hodc didu tri ching ting huyét 4p, céc tdn thwong co quan do

ching ting huyét 4p gdy ra, va tinh trang twong tu.
Mo ta chi tiét sang ché

Céac vi du v& “nguyén tir halogen™ trong bdn md ta nay bao gdm flo, clo,

brom va i6t.

Céac vi du vé “nhém alkyl” trong ban md td ndy bao gbm metyl, etyl, propyl,
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl, 1-
etylpropyl, hexyl, isohexyl, 1,1-dimetylbutyl, 2,2-dimetylbutyl, 3,3-dimetylbutyl,
2-etylbutyl va nhém tuong tu.

A ¢¢

Céc vi du v& “nhém xycloalkyl” trong ban md ta nay bao gdm xyclopropyl,
xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl, xyclooctyl, bixyclo[2.2.1Theptyl,
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bixyclo[2.2.2]octyl, bixyclo[3.2.1]octyl, bixyclo[3.2.2]nonyl, bixyclo[3.3.1]nonyl,
bixyclo[4.2.1]nonyl, bixyclo[4.3.1]dexyl, adamantyl va nhém twong tu.

Céc vi du vé “nhom alkylthio” trong ban mo ta nay bao gdm metylthio,
etylthio, propylthio, isopropylthio, butylthio, isobutylthio, sec-butylthio, tert-
butylthio, pentylthio, isopentylthio, neopentylthio, 1-etylpropylthio, hexylthio,
isohexylthio, 1,1-dimetylbutylthio, 2,2-dimetylbutylthio, 3,3-dimetylbutylthio, 2-
etylbutylthio va nhém tuong tu.

Céc vi du vé& “nhom alkoxy” trong ban mo ta nay bao gdm metoxy, etoxy,
propoxy, isopropoxy, butoxy, isobutoxy, sec-butoxy, tert-butoxy, pentyloxy,
isopentyloxy, neopentyloxy, 1-etylpropyloxy, hexyloxy, isohexyloxy, 1,1-
dimetylbutyloxy, 2,2-dimetylbutyloxy, 3,3-dimetylbutyloxy, 2-etylbutyloxy va

nhém tuong tu.

Céc vi du v& “nh6ém C,.¢ alkoxy-carbonyl” trong ban md ta nay bao gdm
metoxycarbonyl, etoxycarbonyl, propoxycarbonyl, tert-butoxycarbonyl va nhoém

twong tu.

Céc vi du v& “nhom C, alkyl-carbonyl” trong ban md ta nay bao gdm
axetyl, propanoyl, butanoyl, isobutanoyl, pentanoyl, isopentanoyl, hexanoyl va
nhém tuong tu. '

A ¢

Céc vi du v& “nhém C ¢ alkylen” trong ban md ta nay bao gbm metylen,
etylen, trimetylen, tetrametylen, pentametylen, hexametylen, -CH(CHs;)-, -C(CHj3),-
, -CH(CH,CHj)-, -C(CH,CHjs),-, -CH(CH3)-CH,-, -CH,-CH(CHs)-, -C(CH3),-CH-,
-CH,-C(CH3),-, -CH(CH3)-(CH,),-, -CH,-CH(CHs)-CHo-, -(CH,),-CH(CH3)-,

-C(CH3)2-(CH2)2-, -CHz-C(CH:;)z-CHz-, -(CH2)2-C(CH3)2- va nhéom tuong tu.

Cac vi du v& “nhém Ci. xycloalkyl” trong ban md ta nay bao gdm
xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl, xyclooctyl,
bixyclo[2.2.1]heptyl, bixyclo[2.2.2]octyl, bixyclo[3.2.1]octyl, bixyclo[3.2.2]nonyl,
bixyclo[3.3.1]nonyl, bixyclo[4.2.1]nonyl, bixyclo[4.3.1]dexyl, adamantyl va nhém

twong tu. Trong s6 nay, nhém Cs_¢ xycloalkyl 1a duge uu tién.

Céc vi du v& “nhom di vong thom™ bao gom nhém di vong thom don vong

6 tir 4 dén 10 canh (6t hon 13 5 hodc 6 canh) chita nguyén tir tao vOng ngoai cac
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nguyén tir cacbon la tir 1 dén 4 nguyén tr khic loai dugc chon tir nguyén t& oxy,
nguyén tr luu huynh va nguyén tir nito, va nhém di vong thom ngung tu. Cécvidu
vé nhém di vong thom ngung tu bao gbm nhém duge dan xuét tir vong ngung tu
trong d6 vong nay twong tng v6i nhém di vong thom don vong ¢ tur 4 dén 10 canh
nhu véy, va 1 hodc 2 vong dugc chon tir di vong thom c6 5 hodc 6 canh chua 1
ho#ic 2 nguyén tir nito, di vong thom 5 canh chtta mét nguyén tir luu huynh va vong

benzen dugc ngung tu, va twong tu.
Céc vi du vé “nhom di vong thom” bao gbm:

céc nhom di vong thom c6 tir 4 dén 7 canh (t6t hon 13 5 ho#c 6 canh) nhu
furyl (vi du 2-furyl, 3-furyl), thienyl (vi du, 2-thienyl, 3-thienyl), pyridyl (vi du, 2-
pyridyl, 3-pyridyl, 4-pyridyl), pyrimidinyl (vi du, 2-pyrimidinyl, 4-pyrimidinyl, 5-
pyrimidinyl), pyridazinyl (vi du, 3-pyridaziny1, 4-pyridazinyl), pyrazinyl (vi du, 2-
pyrazinyl), pyrolyl (vi du, 1-pyrolyl, 2-pyrolyl, 3-pyrolyl), imidazolyl (vi du, 1-
imidazolyl, 2-imidazolyl, 4-imidazolyl, 5-imidazolyl), pyrazolyl (vi du, I-
pyrazolyl, 3-pyrazolyl, 4-pyrazolyl), thiazolyl (vi dy, 2-thiazolyl, 4-thiazolyl, 5-
thiazolyl), isothiazolyl (vi du, 3-isothiazolyl, 4-isothiazolyl, 5-isothiazolyl),
oxazolyl (vi du, 2-oxazolyl, 4-oxazolyl, 5-oxazolyl), isoxazolyl (vi du, 3-
isoxazolyl, 4-isoxazolyl, 5-isoxazolyl), oxadiazolyl (vi du, 1,2,4-oxadiazol-5-yl,
1,3,4-oxadiazol-2-yl), thiadiazolyl (vi du, 1,2,4-thiadiazol-5-yl, 1,3,4-thiadiazol-2-
yl), triazolyl (vi du, 1,2 4-triazol-1-yl, 1,2,4-triazol-3-yl, 1,2,3-triazol-1-yl, 1,2,3-
triazol-2-yl, 1,2,3-triazol-4-yl), tetrazolyl (vi du, tetrazol-1-yl, tetrazol-5-yl),
triazinyl (vi du, 1,3,5-triazin-2-yl, 1,3,5-triazin-4-yl, 1,2,3-triazin-4-yl, 1,2,4-

triazin-3-yl) va tuong tu;

céc nhém di vong thom ngung tu nhu quinolyl (vi du, 2-quinolyl, 3-
quinolyl, 4-quinolyl, 6-quinolyl), isoquinolyl (vi du, 3-isoquinolyl), quinazolyl (vi
du, 2-quinazolyl, 4-quinazolyl), quinoxalyl (vi du, 2-quinoxalyl, 6-quinoxalyl),
benzofuranyl (vi du, 2-benzofuranyl, 3-benzofuranyl), benzothienyl (vi du, 2-
benzothienyl,  3-benzothienyl), benzoxazolyl (vi  du, 2-benzoxazolyl),
benzisoxazolyl (vi du, 7-benzisoxazolyl), benzothiazolyl (vi du, 2-benzothiazolyl),
benzimidazolyl (vi du, benzimidazol-1-yl, benzimidazol-2-yl, benzimidazol-5-yl),
benzotriazolyl (vi dy, 1H-1,2,3-benzotriazol-5-yl), indolyl (vi du, indol-1-yl, indol-

2-yl, indol-3-yl, indol-5-yl), indazolyl (vi du, 1H-indazol-3-yl), pyrolopyrazinyl (vi
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du, 1H-pyrolo[2,3-b]pyrazin-2-yl, 1H-pyrolo[2,3-b]pyrazin-6-yl), imidazopyridyl
(vi dy, 1H-imidazo[4,5-b]pyridin-2-yl, 1H-imidazo[4,5-c]pyridin-2-yl, 2H-
imidazo[1,2-a]pyridin-3-yl), imidazopyrazinyl (vi dy, 1H-imidazo[4,5-b]pyrazin-2-
yl), pyrazolopyridyl (vi du, 1H-pyrazolo[4,3-c]pyridin-3-yl), pyrazolothienyl (vi
du, 2H-pyrazolo[3,4-b]thiophen-2-yl), pyrazolotriazinyl (vi du, pyrazolo[5,1-
c][1,2,4]triazin-3-yl) va hop cht twong tu;

va hop chét twong ty.

Cac vi du v& “nhém di vong khong thom” bao gdm nhém di vong khong
thom don vong c6 tir 3 dén 10 canh (t6t hon 14 5 ho#c 6 canh) chira nguyén ti tao
vong ngoai cdc nguyén tir cacbon 1a tur 1 dén 4 nguyén tit khac loai dugc chon tir
nguyén tir oxy, nguyén tir luu huynh va nguyén tir nito, va nhém di vong khong
thom ngung tu. Céc vi du vé nhém di vong khong thom ngung tu bao gdbm nhém
dugc din xuét tir vong ngung tu trong d6 mét vong twong ung v6i nhém di vong
khong thom don vong c6 tir 3 dén 10 canh nhu vay, va 1 hodc 2 vong dugc chon tir
di vong chira 5 hogc 6 canh chita 1 hodc 2 nguyén ti nito, di vong 5 canh chira mot

nguyén t luu huynh va vong benzen dugc ngung tu, va tuong tu.
Céc vi du vé “nhom di vong khong thom™ bao gbm:

c4c nhom di vong khong thom don vong c6 tur 4 dén 7 canh (t6t hon 12 5
hodc 6 canh) nhu pyrolidinyl (vi du, 1-pyrolidinyl, 2-pyrolidinyl), piperidinyl (vi
du, piperidino, 2-piperidinyl, 3-piperidinyl, 4-piperidinyl), morpholinyl (vi du,
morpholino), thiomorpholinyl (vi du, thiomorpholino), piperazinyl (vi du, 1-
piperazinyl, 2-piperazinyl, 3-piperazinyl), hexametyleniminyl (vi duy,
hexametylenimin-1-yl), oxazolidinyl (vi du, oxazolidin-2-yl), thiazolidinyl (vi du,
thiazolidin-2-yl), imidazolidinyl (vi dy, imidazolidin-2-yl, imidazolidin-3-yl),
oxazolinyl (vi du, oxazolin-2-yl), thiazolinyl (vi du, thiazolin-2-yl), imidazolinyl
(vi du, imidazolin-2-yl, imidazolin-3-yl), dioxolyl (vi du, 1,3-dioxol-4-yl),
dioxolanyl (vi du, 1,3-dioxolan-4-yl), dihydrooxadiazolyl (vi du, 4,5-dihydro-1,2,4-
oxadiazol-3-yl), 2-thioxo-1,3-o0xazolidin-5-yl, pyranyl (vi du, 4-pyranyl),
tetrahydropyranyl (vi du, 2-tetrahydropyranyl, 3-tetrahydropyranyl, 4-
tetrahydropyranyl), thiopyranyl (vi du, 4-thiopyranyl), tetrahydrothiopyranyl (vi du,
2-tetrahydrothiopyranyl, 3-tetrahydrothiopyranyl, 4-tetrahydrothiopyranyl), 1-
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oxidotetrahydrothiopyranyl (vi du, 1-oxidotetrahydrothiopyran-4-yl), 1,1-
dioxidotetrahydrothiopyranyl (vi du, 1,1-dioxidotetrahydrothiopyran-4-yl),
tetrahydrofuryl (vi du, tetrahydrofuran-3-yl, tetrahydrofuran-2-yl), pyrazolidinyl (vi
du, pyrazolidin-1-yl, pyrazolidin-3-yl), pyrazolinyl (vi du, pyrazolin-1-yl),
tetrahydropyrimidinyl (vi du, tetrahydropyrimidin-1-yl), hexahydropyrimidinyl (vi
du, hexahydropyrimidin-1-yl), dihydrotriazolyl (vi du, 2,3-dihydro-1H-1,2,3-
triazol-1-yl), tetrahydrotriazolyl (vi du, 2.3.4,5-tetrahydro-1H-1,2,3-triazol-1-yl) va

tuong tu;

céc nhom di vong khong thom ngung tu nhu dihydroindolyl (vi du, 2,3-
dihydro-1H-indol-1-yl), dihydroisoindolyl (vi du, 1,3-dihydro-2H-isoindol-2-yl),
dihydrobenzofuranyl (vi du, 2,3-dihydrobenzofuran-5-yl), dihydrobenzodioxinyl
(vi du, 2,3-dihydro-1,4-benzodioxinyl), dihydrobenzodioxepinyl (vi du, 3,4-
dihydro-ZH-1,5-benzodioxepiny1), tetrahydrobenzofuranyl (vi du, 4,5,6,7-
tetrahydrobenzofuran-3-yl), cromeny! (vi du, 4H-cromen-2-yl, 2H-cromen-3-yl),
dihydroquinolinyl (vi dy, 1,2-dihydroquinolin-4-yl), tetrahydroquinolinyl (vi du,
1,2,3,4-tetrahydroquinolin-4-yl), dihydroisoquinolinyl (vi du, 1,2-
dihydroisoquinolin-4-yl), tetrahydroisoquinolinyl (vi duy, 1,2,3,4-
tetrahydroisoquinolin-4-yl), dihydrophthalazinyl (vi du, 1,4-dihydrophtalazin-4-yl)

va hop chit tuong tu;
va hop chét twong tu.

“Nhém di vong” néu trén tly ¥ c6 (cic) phan tir thé & (céc) vi tri c6 thé thé.
Néu s6 lugng phan tir thé 13 hai hodc nhidu hon, thi céc phdn tir thé twong img c6

thé 12 gibng nhau hodc khic nhau.

Céc vi du vé “di vong chira nito™ cua “di vong chira nito tiiy y ¢6 (c4c) phin
tt thé” duoc tao bdi R’ va R” cing voi nguyén tir nito lién két v6i ching bao gém
di vong khong thom c6 tir 4 dén 7 canh chua nito chira, 1am nguyén tir tao vong
ngoai nguyén tir cacbon, mdt nguyén tlr nito, va tiy y con chtra 1 hodc 2 nguyén tir
khac loai duoc chon tir nguyén tir oxy, nguyén tir lru huynh va nguyén tir nito. Di
vong khong thom chira nito co thé dugc ngung tu vi mot vong benzen.

Céac vi du vé di vong chira nito bao gdm azetidin, pyrolidin, imidazolidin,
pyrazolidin, piperidin, homopiperidin, piperazin, homopiperazin, morpholin,
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homomorpholin, thiomorpholin, thiohomomorpholin, dihydrobenzoxazin (vi du,
3,4-dihydro-2H-1,4-benzoxazin), 1,2,3,4-tetrahydroquinolin, 7-aza-
‘bixyclo[2.2.1]heptan va hop chét twong tu.

“Dj vong chita nito” thy y ¢6 (1 dén 3, tbt hon nita 1a 1 hogc 2) (cac) phén
tit thé & (cac) vi tri ¢6 thé thé. Néu sé lugng phan tir thé 13 hai hoic nhiéu hon, thi

cac phan tir thé twong tng c6 thé 12 gidng nhau hogc khéc nhau.

Céc vi du v& “nhém aryl” trong ban md t& nay bao gdm Cq.14 aryl nhu
phenyl, 1-naphtyl, 2-naphtyl, biphenylyl, 2-anthryl va nhom tuong tu. Trong sb
nay, Ce.10 aryl 12 duge vu tién va phenyl 12 dugc vu ti€n hon. Aryl néu trén c6 thé
duge ngung tu véi Cs.p xycloalkan (cac vi du vé& Cs.10 xycloalkan bao gém vong
twong tng véi Cs.qo xycloalkyl néu trén), va céc vi du v& nhém ngung tu bao gdbm
tetrahydronaphtyl, indanyl va hop chét twong tu.

Céc vi du vé& “nhém heteroaryl” trong ban md ta nay bao gdm nhém di vong
thom don vong va nhém di vong thom ngung tu tr “nh6ém di vong” cua “di vong

4
A%?

tly y ¢6 (céc) phén tir thé” néu trén.

M3i ky hiéu trong céc cong thirc (I) va (II) duge dinh nghia chi tiét duoi
day.

R!

Trong céc cong thire (I) va (II),

R! 14 nhém Cy alkyl (vi dy, nhém metyl, nhém etyl, nhém propyl, nhém
isopropyl, nhom isobutyl, v.v.), ddc biét 1a isobutyl.

R2

Trong cong thire (I), khi sb luong céc phén tir thé cta “di vong chira nito
tly y ¢ (cé4c) phan tir thé” dugc tao ra béi R’ va R>’ ciing v6i nguyén tir nito lién
két v6i chung trong nhom c6 cong thire CO-NR’-R’’ 12 hai hodc nhiéu hon, thi céc
phén tir thé c6 thé 1a gidng nhau hogc khéc nhau.

R’ 1a:

(1) nhém Cy6 alkyl (vi du, metyl, etyl, propyl, isopropyl, butyl, isobutyl,
pentyl) thy y c6 tir 1 dén 3 phan ttr thé duoc chon ti:
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(a) nhém hydroxy,

(b) nguyén tir halogen (vi du, nguyén tir flo),

(c) nhém Cp¢ alkoxy (vi du, metoxy, etoxy),

(d) nhém C.¢ alkyl-carbonyloxy (vi du, axetyloxy),

(e) nhém di vong thom (vi du, pyridyl) tuy y co tur 1 dén 3 nguyén tur

halogen,
(f) nhém Cj. 9 xycloalkyl (vi du, xyclopropyl), va

(g) nhém amin vong (vi du, pyrolidinyl, piperidino, morpholino,
thiomorpholino, piperazinyl, imidazolidin-1-yl, pyrazolidin-1-yl, v.v..) ty y ¢0

nhdém oxo,

(2) nhém di vong c6 tir 3 dén 10 canh (1,2,4-triazolyl, 1,3,4-oxadiazolyl,
1,2,4-oxadiazolyl, 4,5-dihydro-1,2,4-oxadiazolyl, tetrazolyl, tetrahydropyrimidinyl,
oxazolyl, piperidinyl, pyrolidinyl, hexahydropyrimidinyl) tuy y c6 tr 1 dén 3 phin

tr thé dugc chon tir nhém Cy¢ alkyl va nhém oxo,
(3) nhém carboxy,

(4) nhém Cys alkoxy-carbonyl (vi du, metoxycarbonyl, etoxycarbonyl,
propoxycarbonyl, tert-butoxycarbonyl) tiry y ¢6 tir 1 dén 3 phin tir thé dugc chon tur
nhém di vong khong thom (vi dy, dioxolyl) tily ¥ ¢6 tir 1 dén 3 phan tir thé dugc
chon tir nhém C.¢ alkyl (vi du, metyl) va nhém oxo,

(5) nhém C, ¢ alkyl-carbonyl (vi dy, axetyl), hodc

(6) cong thuc: -CO-NR’R”

trong d6, mdi R’ va R” 1a nguyén tir hydro, hodc R’ va R”, cling v6i nguyén
t nito 1ién két v6i chung, tao thanh di vong chira nito (vi du, azetidin, morpholin,
pyrolidin, piperidin, 7-aza-bixyclo[2.2.1]heptan homomorpholin,
dihydrobenzoxazin (vi du, 3,4-dihydro-2H-1,4-benzoxazin)) tuy y ¢ tir 1 dén 3
phén tir thé dugc chon tlr (c4c) nguyén tir halogen (vi du, nguyén tit flo).

R3

Trong cong thirc (II), R? 14 nhom C,.¢ alkoxy (vi du, metoxy, etoxy) tiy ¥

duge thé bdi nhém Ci¢ alkoxy (vi dy, metoxy, etoxy) hodc nguyén tir halogen (vi
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duy, nguyén ttr flo), nhém C,.¢ alkylthio (vi du, metylthio), C3.;o nhom xycloalkyl (vi
du, xyclopropyl) tuy y dugc thé boi nhém C.e alkyl (vi du, metyl), nhom aryl (vi
du, phenyl) hodc nhém heteroaryl (vi dy, thienyl, thiazolyl, pyridyI, pyrazolyl,
imidazolyl, 1,3,4-oxadiazolyl, 1,2,4-oxadiazolyl) tuy y dugc thé béi nhom C .
alkyl (vi du, metyl), tdt hon nita 13, nhém C,. alkoxy (vi du, metoxy, etoxy) tly y
6 phén tir thé néu trén.

X

Trong cong thirc (I),

X la:

(1) nguyén tt hydro;

(2) nhém C ¢ alkyl (vi du, metyl, etyl, propyl, isopropyl, butyl, hexyl) tuy y

duge thé bai tir 1 dén 3 phin tir thé dugc chon tir:
(a) nguyén tir halogen (vi du, nguyén tir flo),
(b) nhém hydroxy,

(c) nhém Ci. alkoxy (vi dy, metoxy, etoxy) thy ¥ c6 nhom Ci.¢ alkoxy (vi

du, metoXy) hoic nguyén tir halogen (vi dy, nguyén tir flo),
(d) nhém C,¢ alkylthio (vi du, metylthio),
(e) nhom aryl (vi dy, phenyl),

(f) nhoém aryloxy (vi du, phenyloxy) tiy y c¢6 nhém Ci. alkoxy (vi du,

metoxy) hodc nguyén tir halogen (vi du, nguyén tu flo), va
(g) nhém heteroaryl (vi dy, thienyl, thiazolyl); hodc

(3) nhém Cs.jo xycloalkyl (vi du, xyclopropyl), t6t hon nita 13, nhém Cy¢
alkyl (vi du, metyl, etyl, propyl, isopropyl, butyl) tuy y dugce thé bdi nhém C

alkoxy (vi du, metoxy, etoxy).
x1
Trong cdng thtc (II),
X' 12 nhém C,¢ alkylen (vi dy, metylen, etylen, trimetylen, tetrametylen).

Vong A va vong Al
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Trong cdng thite (1), vong A, va trong cong thirc (II), vong Al 1a:

N\(N\
Vong B

Trong cong thirc (II), vong B 1a:

trong do, R 1a:
(1) nguyén ti hydro,
(2) nhom xyano (nitril),

(3) nhém Cy¢ alkyl (vi du, metyl, etyl, propyl, isopropyl, butyl, isobutyl,
pentyl) tiy y ¢6 tr 1 dén 3 phén tir thé duge chon tir:

(a) nh6ém hydroxy,

(b) nhém C.¢ alkoxy (vi du, metoxy, etoxy),

(c) nhém C.¢ alkyl-carbonyloxy (vi du, axetyloxy),

(d) nhém di vong thom (vi du, pyridyl, pyrazolyl, triazolyl) tuy y c6 tur 1
dén 3 nguyén tt halogen,

(¢) nhém Cs._jg xycloalkyl (vi du, xyclopropyl), va

(f) nhém amin vong (vi du, pyrolidinyl, piperidino, morpholino,
thiomorpholino, piperazinyl, imidazolidin-1-yl, pyrazolidin-1-yl, v.v.) tuy y ¢0
nhém oxo,

(4) nhém di vong co6 tur 3 dén 10 canh (1,2,4-triazolyl, 1,3,4-oxadiazolyl,
1,2,4-oxadiazolyl, 4,5-dihydro-1,2,4-oxadiazolyl, tetrazolyl, tetrahydropyrimidinyl,
oxazolyl, piperidinyl, pyrolidinyl, hexahydropyrimidinyl) tuy y c6 tr 1 dén 3 phin
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tr thé dugc chon tir nhém C.4 alkyl va nhém oxo,
(5) nhém carboxy,

(6) nhém C,¢ alkoxy-carbonyl (vi duy, metoxycarbonyl, etoxycarbonyl,
propoxycarbonyl, tert-butoxycarbonyl) tiy y co tr 1 dén 3 phan tir thé dugc chon tir
nhém di vong khong thom (vi dy, dioxolyl) tiy y co tur 1 dén 3 phén tir thé duge

chon tir nhém C,.¢ alkyl (vi du, metyl) va nhém oxo, hodc
(7) nhém c6 coéng thire: -CO-NR’R”

trong d6, mdi R’ va R” 1a nguyén tr hydro, hodc, cling véi nguyén tt nito
lién két v6i ching, tao thanh di vong chira nito (vi dy, azetidin, morpholin,
pyrolidin, piperidin, 7-aza-bixyclo[2.2.1]heptan, homomorpholin,
dihydrobenzoxazin (vi du, 3,4-dihydro-2H-1,4-benzoxazin)) ty y co tir 1 dén 3

phén ttr thé duoc chon tir (c4c) nguyén tir halogen (vi du, nguyén ti flo).
Céac vi du dugce vu tién cia hop chét (I) bao gdm céc hop chét sau day.

Céac vi du vé cac mudi ciia hop chat (I) va hop chat (II) bao gém cac mudi
kim loai, cdc mudi amoni, cdc mudi véi céc bazo hitu co, cac mudi vai cac axit vo
co, cac mudi voi cdc axit hitu co, cdc muoi véi cdc axit amin bazo hodc axit, va

tuong tu.

Céc vi dy wu tién vé& mudi kim loai bao gom cdc mudi kim loai kiém nhu
mudi natri, mubi kali va twong ty; cdc mudi kim loai kiém thd nhu mudi canxi,

mudi magie, mu6i bari va twong tw; mudi nhém va tuong tu.

Céc vi du wu tién vé mudi v6i bazo hitu co bao gom mudi voi trimetylamin,
trietylamin, pyridin, picolin, 2,6-lutidin, etanolamin, dietanolamin, trietanolamin,
xyclohexylamin, dixyclohexylamin, N,N-dibenzyletylendiamin hodc twong tu.

Céac vi du wu tién vé mubi véi axit v co bao gdbm mudi véi axit clohydric,
axit bromhydric, axit nitric, axit sulfuric, axit phosphoric hodc twong tu.

Cac vi dy uu tién vé mudi véi axit hitu co bao gom muodi véi axit formic,
axit axetic, axit trifloaxetic, axit phtalic, axit fumaric, axit oxalic, axit tatric, axit

maleic, axit xitric, axit sucxinic, axit malic, axit metansulfonic, axit

benzensulfonic, axit p-toluensulfonic hodc tuong tu.
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Céc vi du wu tién vé muodi v6i axit amin bazo bao gom mudi véi arginin,

lysin, ornithin hodc tuong tu.

Céc vi du wu tién vé mudi v6i axit amin axit bao gom mubi voi axit

aspartic, axit glutamic hodc tuong tu.

Trong sb cac mudi nay, mudi duge dung 13 dugc wu tién. Néu hop chét c6
nhém chire axit, thi cdc vi du vé chiing bao gbm céc mudi vb co nhu cac mudi kim
loai kiém (vi du, mudi natri, mudi kali, v.v.), c4c mudi kim loai kiém thd (vi duy,
mudi canxi, mudi magie, mudi bari, v.v.) va tuong tu, cac mudi amoni, va tuong tu.
Néu hop chit c6 nhém chuc bazo, thi cc vi dy cia ching bao gbm cac mubi véi
c4c axit vd co nhu axit clohydric, axit bromhydric, axit nitric, sulfuric, axit
phosphoric va twong tw, va cac mubdi v6i céc axit hitu co nhu axit axetic, axit
phtalic, axit fumaric, axit oxalic, axit tatric, axit maleic, axit xitric, axit sucxinic,

axit metansulfonic, axit p-toluensulfonic va tuong tu.

Céc phuong phép didu ché hop chét (I) va hop chét (IT) duge trinh bay trong
phén sau day.

Hop chét (I), hop chét (IT) dugce diéu ché theo, vi du, cic phuong phap duge
thé hién trong céc so dd phan tng hodc cac phuong phdp tuong tu v6i cac phuong

phép nay, hodc tuong tu.

M3i hop chit trong sé cac hop chit (I1)-(XXXXI) dugc thé hién trong céc
so d phan tmg c6 thé tao thanh mubi. Cac vi du v& mudi nay bao gbém céac mudi

tirong tu véi cdc mubi ciia hop chét (I) va hop chét (IT).

Hop chit thu dugc trong mdi bude cling co thé dugc st dung trong phén
g tiép theo mot céch truc tiép du6i dang hdn hop phéan tng hodc duéi dang san
phim thd. Ngoai ra, n6 ciing c6 thé dwoc phén tich tir hdn hop phan Ung theo
phuong phép thong thudng, va co thé dugc phan tach va tinh ché theo cac phuong
phép da biét nhu chuyén pha, cd, chiét dung méi, chung c4t phan doan, chuyén héa

d6 pH, két tinh, tai két tinh va séc ky va tuong tu.
Céc so dd phan g clia ching dugc thé hién dudi day.

M&i ky hiéu cua céc hop chét trong cic so dd 1a nhu dugc dinh nghia trén

day. R 1a nhom C,.4 alkyl, E 12 nhém carboxyl, mudi kim loai kiém ctia nhém
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carboxyl, nhém clocarbonyl, anhydrit axit, nhém triclometyl, nhém triclometyl
carbonyl hodc nhém este, Q 1a nguyén ti hydro hodc nguyén tir kim loai kiém, W 1a
nguyén tir hydro hodc phén tir thé bt ky, V 12 nguyén t& hydro, nhém alkyl hodc
nguyén tir kim loai kiém, LG 13 nhém roi chuyén (vi du, nhém clo, nhém brom,
nh6m i6t, nhom metansulfonat, v.v.) hodc nhém hydroxyl, va PG 12 nhém bao vé N

(vi dy, benzyl, nhém tert-butoxycarbonyl, nhém benzyloxycarbonyl, v.v.).

Phén Ung 1

N
PG~ ) @: 3 O _
) '}G R A ) x'f Rg

E ngung i khit bio vé N" "0
o ol )
N NG
PG~ )

~

Hop chét (V) c6 thé duoc didu ché bang phan mg ngung tu gifta hop chét
(IIT) va hop chét (IV).

Hop chét (III) c6 thé dwgc didu ché theo chinh phwong phép da biét, vi du,
phwong phdp dugc md ta trong tai li¢u: Bioorganic and Medicinal Chemistry
(Bioorg. Med. Chem.), 2001, vol. 9, trang 1045-1057 va tuong tu, hodc phuong
phap tuong ty v6i phwong phéap nay.

Hop chit (IV) c6 thé 13 san phém ¢ ban trén thi truong, hodc co thé duoc
didu ché theo chinh phwong phép da biét, vi dy, phuong phép dugc md ta trong tai
licu: Bioorganic and Medicinal Chemistry Letters (Bioorg. Med. Chem. Lett.),
2005, vol. 15, trang 833-838 hoic EP1757582 va twong ty, hodc phuong phap
tuong tu v6i phuong phéap nay.

Néu E 13 nhém carboxyl, thi phan Gng ngung tu dugc thuc hién theo k¥
thuat tdng hop peptit thong thudng, vi du, phuong phép clorua axit, phuong phép
anhydrit axit, phuong phép anhydrit két hop, phuong phép st dung N,N’-
dixyclohexylcarbodiimit (DCC), este hoat tinh, phwong phap st dung N,N’-
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carbonyldiimidazol (CDI), phuong phép st dung dietyl xyanophosphat (DEPC),
phuong phép st dung N-etyl-N’-(3-dimetylaminopropyl)carbodiimit hydroclorua
(WSC-HCI) va 1-hydroxybenzotriazol (HOBt), hodc tuohg tu. Hop chit (IV) dugc
st dung theo ty 1€ nim trong khoang tir 1 dén 2mol, tdt hon 13 tir 1,0 dén 1,1mol,
trén 1mol hop chét (III). Thudc thir duge st dung trong phuong phép néu trén dugc
sir dung theo ty 1€ nim trong khoang tir 1mol dén lugng du 16m, t8t hon 1a tir 1 dén
5mol, trén 1mol hop chit (III). Néi chung, nhiét do phan ung ndm trong khoang tir
-10 dén 80°C, tbt hon 1a tir 0 dén 30°C.

Néu E 12 mudi kim loai kiém cia nhém carboxyl, thi c6 loi néu phan tng
ngung tu duge thuc hién theo phwong phap st dung WSC- HCI va HOBt. Hop
chit (IV) duge st dung voi lugng nim trong khoang tir 1 dén 2mol, t6t hon 14 tir
1,0 dén 1,1mol, trén 1mol hop chét (III). WSC- HCI dugc st dung v6i lugng nim
trong khoang tir 1 dén 4 mol, tét hon 1a tir 1,5 dén 2,5mol, trén 1mol hop chét (IID).
HOBt dugc st dung véi lugng nim trong khoang tir 1 dén 8 mol, tot hon 14 tr 2,5
dén 5,0mol, trén 1mol hop chét (IIT). Néi chung, nhiét d phan Ung nam trong
khoang tir -10 dén 100°C, tét hon 1a tir 40 dén 70°C.

Trong ca hai trudng hop, t5t hon 14 phan ung ngung tu dugc thuc hién trong
dung moi. Céc vi du vé dung mdi c6 thé st dung bao gbm cac hydrocabon dugc
halogen héa nhu diclometan, cloroform, carbon tetraclorua, 1,2-dicloetan va tuong
tu, cic ete nhu dietyl ete, tetrahydrofuran, dioxan va tuong tu, cac amit nhu N,N-
dimetylformamit, N,N-dimetylaxetamit va twong tu, dimetyl sulfoxit, pyridin,

axetonitril va dung mdi hdn hop cia ching.

Trong khi thoi gian phan ung thay dbi tuy thudc vao loai thudc thir hodc
dung modi dugce sir dung, né thuong nidm trong khoéng tir 30 phut dén 3 ngay, tbt

hon 12 30 phut dén 15 gio.

Néu mudn, hop chit (V) ciing c6 thé duoc didu ché bing céch thyc hién tiép
phéan tng néu trén két hop v6i mot hodc nhiéu trong sb cac phan tng thuy phén,
phan ng axyl hoa, phan ung alkyl héa phan mg, phan (mg amin héa, phan ung
oxy hoa khtr, phén tmg vong hoa, phan Gmg kéo dai mach cacbon, phan ung trao dbi
phdn tir thé va twong tu.

Hop chét (IT) c6 thé duoc diéu ché bing céch loai b nhém bao vé N PG cia
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hop chét (V). Ngoai ra, trong mdi phén ng néu trén, néu hop chét khéi dau co
nhom amino, nhém carboxyl hodc nhém hydroxy duéi dang phén tr thé, thi nhém
bao vé thuong dugce sir dung trong hda hoc peptit va twong tu c6 thé dwoc dua vao
céc nhém nay. Bang céch loai bd nhém bao vé khi cdn sau phan @ng nay, c6 thé thu
dugc hop chét dich. Viéc dua vao hoic loai bd cidc nhom bao vé nay cd thé duoc
thuc hién theo chinh phuong phap da biét, vi du, phuwong phip dugc mo ta trong tai
liéu: Theodora W. Greene and Peter G. M. Wuts, “Protective Groups in Organic

Synthesis, 3" Ed.”, Wiley-Interscience (1999), hodc tuong tu.

Cé4c vi du vé nhém béo vé amin bao g?)m nhém formyl; nhom C,.¢ alkyl-
carbonyl, nhom phenylcarbonyl, nhém C. alkoxy-carbonyl, nhém
allyloxycarbonyl (Alloc), nhom phenyloxycarbonyl, nhém
florenylmetyloxycarbonyl (Fmoc), nhém Cr. aralkyl-carbonyl (vi dy,
benzylcarbonyl, v.v.), nhém C7_1§ aralkyloxy-carbonyl (vi du, benzyloxycarbonyl
(Cbz), v.v.), nhém Cr.yg aralkyl (vi du, benzyl, v.v.), nhém trityl, nhém phtaloyl,
nhém dithiasucxinyl, nhém N,N-dimetylaminometylen, mdi trong sb nay tiy ¥ c6
(céc) phén tir thé va tuwong ty. Cac vi du v& phén tr thé bao gdm phenyl, nhém
nguyén tit halogen, nhém C,.¢ alkyl-carbonyl, nhom Ci.¢ alkoxy (vi du, metoxy,
etoxy, triflometoxy, v.v.) ty y dugc thé boi nguyén tir halogen, nhém nitro va

tuong tu, va sb céc phén tir thé ndm trong khoang tlr 1 dén 3.

Cac vi du v& nhém bao vé cho nhém carboxyl bao gém nhém C,¢ alkyl,
nhém alyl, nhém benzyl, nhém phenyl, nhém trityl, nhém trialkylsilyl, mdi trong
sb cac nhom nay tuy ¥ c6 (cic) phén tir thé, va trong tu. Cac vi du vé phén tir thé
bao gdm nguyén t& halogen, nhém formyl, nhém Cy.4 alkyl-carbonyl, nhém C,.¢
alkoxy (vi du, metoxy, etoxy, triflometoxy, v.v.) tuy y dugc thé boéi nguyén tir
halogen, nhém nitro va tuong tu, va sb cac phén tir thé nim trong khoang tir 1 dén
3.

Céc vi du vé& nhém bao vé cho nhém hydroxy bao gdm nhém Ci alkyl,
nhom C,.,o aralkyl (vi du, benzyl, trityl, v.v.), nhém formyl, nhém C,. alkyl-
carbonyl, nhém benzoyl, nhom Cy.; aralkyl-carbonyl (vi du, benzylcarbonyl, v.v.),
nhém 2-tetrahydropyranyl, nhom tetrahydrofuranyl, nhém trialkylsilyl (vi du,
trimetylsilyl, tert-butyldimetylsilyl, diisopropyletylsilyl, v.v.), mdi trong s ching

tly ¥ ¢ (céc) phén tir thé, va twong ty. Cac vi du v& phén tir thé bao gdbm nguyén tir
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halogen, nhom Ci alkyl, phenyl, nhém Cq.19 aralkyl (vi du, benzyl, v.v.), nhom
C.¢ alkoxy, nhém nitro va twong ty, va sb cac pha\“m' tr thé ndm trong khoang tir 1
dén 4.

Néu hop chét (II) dugc didu ché du6i dang hop chét tw do, thi né c6 thé
duge chuyén héa thanh mudi cia séng ché theo chinh phuong phép da biét hoic
phuong phép tuong ty v6i phuong phép nay, va néu n6 duge didu ché dudi dang
mudi, thi né c6 thé duoc chuyén hoa thanh dang ty do hodc mot mudi khéac bing

chinh phuwong phép da biét hodc phuong phép twong tu v6i phuong phap nay.
Phén tng 2

R1
“SNH

o)
pe N v

. @ o
w — R /C — R ,(0\

E ngung iy o

(B n R
Ps’“ il re N vy

Hop chét (VII) c6 thé duoc didu ché bing phan tmg gifta hop chét (VI) véi
hop chit (IV).

Hop chit (VI) c6 thé 13 san phém c6 ban trén thi truong, hodc cod thé duoc
diéu ché theo chinh phuong phap da biét, vi dy, phuong phép dugc md ta trong tai
liéu: Journal of Organic Chemistry (J. Org. Chem.), 2002, vol. 67, trang 9276-9287
va twong tu, hodc phuong phép twong tu véi phuwong phép nay.

Phan g ngung tu gifta hop chét (VI) va hop chét (IV) c6 thé dugc thuc
hién dudi céc diéu kién cta phuong phap duoc sit dung dé didu ché hop chét (V)
néu trén.

Hop chit (V) c6 thé dugc didu ché tir hop chét (VID).

Phén tng tir hop chit (VII) thanh hop chét (V) c6 thé dugc thuc hién theo
chinh phuong phép da biét, vi du, phuong phip dugc md ti trong tai lidu:
Bioorganic and Medicinal Chemistry Letters (Bioorg. Med. Chem. Lett.), 2000,
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vol. 10, trang 957-961 hodc Journal of Medicinal Chemistry (J. Med. Chem.), 1996,
vol. 39, trang 2856-2859 va twong tw, hodc phuong phép twong ty v6i phuong phap
nay.

Hop chét (V) ciing c6 thé dugc didu ché bang céach thuc hién tiép phan Gng
néu trén két hop véi mot hodc nhiéu phan tmg da biét: phan tng thiy phan, phan
ung axyl hoa, phan ung alkyl hoa, phan tmg amin héa, phan tng oxy hoa khtr, phan

rmg vong hoéa, phan tmg kéo dai mach cacbon, phan Ung trao d6i thé va twong tu,

néu muén.
Phan tng 3
v

. e @

“NH Xy N, HH
\N HN  NH,
, — - R
\U n | "\N o
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Phuong phép nay dugc st dung trong quy trinh didu ché hop chét (II) trong

d6 vong A' 12 vong imidazol dung hop.
Hop chit (VIII) c6 thé dugce didu ché tir hop chét (IV).

Hop chit (VIII) c6 thé dugc didu ché st dung hop chit (IV) va theo phwong
phép da biét, vi du, phwong phap duge mo ta trong tai liu: Tetrahedron, 1993, vol.
49, trang 4015-4034 va tuong tu, hodc phuong phép twong ty v6i phuong phép nay.

Hop chét (IX) c6 thé 14 san phém ¢ ban trén thi trudng, hodc cd thé duoc

didu ché theo chinh phuwong phap da biét, vi du, phuong phap dugc md ta trong tai
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liéu: Journal of Medicinal Chemistry (J. Med. Chem.), 1995, vol. 38, trang 4906-
4916 hoic Journal of American Chemical Society (J. Am. Chem. Soc.), 2006, vol.
128, trang 8569-8574 hoic Bioorganic and Medicinal Chemistry (Bio. Med.
Chem.), 1998, vol. 6, trang 163-172 va tuong tu hodc phuong phép twong ty voi
phuong phép nay.

Hop chét (X) c¢6 thé dugc diu ché tir hop chét (VIII) va hop chét (IX) theo
phuong phép da biét, vi dy, phuong phdp dugc md ta trong tai liéu: Journal of
Chemical Society Perkin transaction 2 (J. Chem. Soc. Perkin Trans. 2), 2001, trang
1817-1823 hoic Bioorganic and Medicinal Chemistry Letters (Bioorg. Med. Chem.
Lett.), 2006, vol. 16, trang 4638-4640, va twong tu, hodc phuong phéap tuong ty v6i
phuong phép nay.

Néu LG 14 nhém roi chuyén c6 thé thé, thi hop chit (XI) c6 thé 12 san phém
c6 bén trén thi trudng, hodc cb thé dugce didu ché theo chinh phuong phap da biét,
vi du, phuong phép duge md ta trong tai lidu WO2005003122 va twong tu, hodc
phuong phép tuvong ty véi phuong phép nay.

Néu LG 12 nhém hydroxyl, thi hop chit (XI) c6 thé 14 san phim c6 ban trén
thi truong, hodc co thé dugc didu ché theo chinh phwong phap da biét, vi du,
phuong phap dugc mo ta trong tai liéu W02005003122 va trong tu, hodc phuwong
phép twong ty véi phuong phép nay.

Hop chit (XII) c6 thé dugc didu ché tir hop chit (X) va hop chat (XI) theo
phuong phép da biét, vi du, phuong phdp dugc md ta trong tai liéu: EP1479676
hoic Bioorganic and Medicinal Chemistry Letters (Bioorg. Med. Chem. Lett.),
2006, vol. 16, trang 4638-4640 hodc Bioorganic and Medicinal Chemistry Letters
(Bioorg. Med. Chem. Lett.), 1997, vol. 7, trang 2819-2824, va tuong tu, hodc
phuong phép tuwong tu véi phuong phéap nay.

Hop chét (XII) ciing c6 thé duoc didu ché bang cach thuc hién tiép phan
ung néu trén két hop véi mot hodc nhiu trong s cdc phan ung da biét bao gdm
phén Gng thily phan, phéan tmg axyl héa, phén tng alkyl hoa, phadn Gng amin hoa,
phén ng oxy héa khi, phan ng vong héa, phén ng kéo dai mach cacbon, phan

g trao doi thé va twong tu, néu mudn.

Hop chét (II) ¢6 thé dugc diéu ché béng cach loai bé nhém bao vé¢ N PG
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khoi hop chit (XII). Trong mbi trong s6 cac phan tng néu trén, néu hop chét khai
dau c6 nhém amino, nhém carboxyl hodc nhom hydroxyl duéi dang phén tir thé, thi
cdc nhom nay co6 thé dugc bao vé bang mdt nhém bao vé thudng dugc sit dung
trong héa hoc peptit va trong ty. Trong truong hop nay, hop chét dich c6 thé thu
dugc bang cach loai bé nhém béo vé Khi cén sau phan tmg. C4c nhom bdo vé nay
c6 thé duge dua vao hoic loai bé theo chinh phwong phép da biét, vi duy, phuong
phap dugc md ta trong tai liéu: Theodora W. Greene and Peter G. M. Wuts,
“Protective Groups in Organic Synthesis, 3@ Ed.”, Wiley-Interscience (1999) va

tuong tu.

Néu hop chit (II) dugc didu ché dudi dang hop chét tu do, thi n6 c6 thé
dugc chuyén héa thanh mudi dich theo chinh phuong phép-da biét hodc phwong
phép twong ty voi phuong phép nay, va néu né duge didu ché dudi dang mudi, thi
né c6 thé duoc chuyén héa thanh dang tu do hodc hodc mubi dich theo chinh

phuong phéap 4a biét hoic phuong phdp tuong ty v6i phuong phap nay.

Phan Ung 4

Vv

0.0 (xm) = 3
o I NGUNWL
~

o )¢

HoN HN x1

In |
B Iy
PG/N (Vi) @
PG~ (X1)

Hop chit (XII) ciing c6 thé dugc didu ché tir hop chdt (VIIT) va hop chat
(XIID).

Hop chét (XIII) c6 thé 12 san phdm c¢6 ban trén thi trudng, hotic c6 thé duge
diéu ché theo chinh phuong phap da biét, vi du, phwong phép duge md ta trong tai
liéu: Heterocycles (Heterocycles), 1998, vol. 48, trang 1347-1364 va tuong tu, hodc
phuong phép tuong tu véi phwong phap nay.

Phan ting dé tao ra hop chét (XII) tir hop chit chét (VIII) va hop chat (XIII)
c6 thé dugc thuc hién dudi cac didu kién dugc st dung cho quy trinh didu ché hop
chit (X).
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Hop chét (XII) ciing ¢6 thd dugc didu ché bang céch thyc hién tiép phan
tng néu trén két hop v6i mot hode nhiéu trong sé cc phan tmg da biét bao gdm
phan g thiy phén, phan ng axyl hoa, phan tng alkyl héa, phan ing amin hoa,
phéan ng oxy héa khir, phan tng vong héa, phin ng kéo dai mach cacbon, phan

g trao do6i thé va trong tw, néu mudn.
Phéan tng 5

R1
NH

2 A? _N N _NH
Q)\ — PG (V)
— . Q N R
H,N  NH, N

1
IX)
( CCls .
(XIV) L

PG~ (X)

Hop chét (XIV) c6 thé dugc didu ché st dung hop chat (IX) va theo phuong
phap da biét, vi dy, phuong phép dugc md ta trong tai liéu: Journal of Medicinal
Chemistry (J. Med. Chem.), 2005, vol. 48, trang 8289-8298 va twong tu hodc
phuong phép tuong tw v6i phuong phap nay.

Hop chét (X) ¢6 thé duge didu ché tir hop chét (XIV) va hop chét (IV) theo
phuong phép da biét, vi du, phuong phép dugc md ta trong tai li¢u: Journal of
Medicinal Chemistry (J. Med. Chem.), 2005, vol. 48, trang 8289-8298 va tuong tu
hodc phuong phép tvong tu véi phuong phép nay.

Hop chét (X) ciing c6 thé dugc didu ché bang cach thyc hién phén ung néu
trén két hop véi mot hodc nhiéu trong sb céc phin tmg da biét bao gdm phéan tmg
thity phén, phan tng axyl hoa, phan (ng alkyl héa, phan tng amin hoa, phéan Ung
oxy héa khit, phan tng vong hoa, phan ing kéo dai mach cacbon, phan ung trao dbi

thé va tuong ty, néu mudn.

Phan tng 6
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Hop chét (XV) ¢6 thé dugc didu ché bing cach st dung hop chét (XIII) va
theo phuong phép da biét, vi dy, phuong phép dugc md ta trong tai liéu: Journal of
Medicinal Chemistry (J. Med. Chem.), 2005, vol. 48, trang 8289-8298 va tuong tu
hoic phuong phéap tuong tur véi phuong phép nay.

Hop chit (XII) ¢6 thé dugc didu ché tir hgp chit (XV) va hop chét (IV) theo
phuong phép da biét, vi du, phwong phap dugc md ta trong tai liéu: Journal of
Medicinal Chemistry (J. Med. Chem.), 2005, vol. 48, trang 8289-8298 va tuong tu
ho#c phuong phap twong ty véi phuong phép nay.

Hop chit (XII) ciing c6 thé dugc diéu ché bing céch thyc hién tiép phan
g néu trén két hop v6i mot hodc nhidu trong sb céc phan Gng da biét bao gdm
phan tng thiy phén, phan tmg axyl héa, phan ung alkyl hoa, phan tmg amin hoa,
phan tng oxy hoéa khtr, phan umg vong héa, phan ung kéo dai mach cacbon, phén

{ing trao dbi thé va tuong tu, néu mubn.
Phéan Ung 7

R‘l
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N NH  Pe™ " (v) ” 1
I , — NN
L+ ngung ty

0" T0
o)

Hop chét (XV) ¢6 thé 1a san phém ¢ ban trén thi trudong, hodc cod thé dugc
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diéu ché theo chinh phuong phap da biét, vi du, phuong phdp dugc md ta trong tai
liéu: Heterocycles (Heterocycles), 2006, vol. 67, trang 769-775 va tuong ty, hodc
phuong phép twong tu véi phwong phap nay.

Hop chét (X) c6 thé duoc didu ché tir hop chit (XV) va hop chét (IV) theo
phuong phép da biét, vi du, phuwong phép dugc md ta trong tai liéu: Bioorganic and
Medicinal Chemistry Letters (Bioorg. Med. Chem. Lett.), 1997, vol. 7, trang 1863-
1868, va twong tu, ho#c phuong phép twong tyr v6i phuong phap nay.

Hop chét (X) ciing c6 thé duge diu ché bang céch thyc hién phin Gng néu
trén két hop véi mot hodc nhiu trong sb cac phan ung da biét bao gbm phan tng
thay phan, phén Umg axyl hoa, phan g alkyl hoa, phan ng amin héa, phan Gng
oxy héa khir, phén tmg vong hoa, phan ng kéo dai mach cacbon, phan ung trao dbi

thé va tuong twy, néu muon.

Phén Uimg 8

NH
A
P o
NINH —_— NIN\X‘R: — ke o | HIM
- R
NP R kg Q*o:\(o ngung iy NP
{2GH) 1) ¢ {11} ooy @iﬂ
PG"N {ay

Hop chét (XVI) c¢6 thé 12 san phim c6 ban trén thi trudng, hodc c6 thé dugc
diéu ché theo chinh phwong phép da biét, vi dy, phuong phép dwgc mé ta trong tai
liéu: Journal of Organic Chemistry (J. Org. Chem.), 2002, vol. 69, trang 2626-2629
va teong tu, hodc phuoﬁg phép tuong ty voi phuong phéap nay.

Hop chit (XVII) ¢6 thé duoc didu ché tir hop chét (XVI) va hop chét (XI)
theo phuong phép di biét, vi du, phuong phap dugc md td trong tai ligu:
EP1479676 hodc Bioorganic and Medicinal Chemistry Letters (Bioorg. Med.
Chem. Lett.), 2006, vol. 16, trang 4638-4640 hodc Bioorganic and Medicinal
Chémistry Letters (Bioorg. Med. Chem. Lett.), 1997, vol. 7, trang 2819-2824, va
twong tw hodc phuwong phép twong tu véi phuong phap nay.

Hop chét (XVIII) c6 thé duge didu ché bing céch cho hop chét (XVII) tham
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gia vao phan tng thiy phan da biét, vi du, thily phan kiém hodc thily phan axit.

Hop chat (XII) c6 thé dugc diéu ché tir hop chit (XVIII) va hop chét (IV)
theo phuong phép da biét, vi du, phwong phap dwgc md ta trong tai liéu: Bioorganic
and Medicinal Chemistry Letters (Bioorg. Med. Chem. Lett.), 1997, vol. 7, trang
1863-1868, va tuong tur hodc phwong phap tuong tw véi phuong phép nay.

Hop chét (XII) ciling c6 thé duge didu ché bing cach thuc hién tiép phin
tng néu trén két hop véi mot hodc nhidu trong sb c4c phan vmg da biét bao gdm
phan Gng thiy phén, phan tng axyl h6a, phan ung alkyl hoa, phan tng amin hoa,
phéan Gng oxy hda khir, phan mg vong hoéa, phan ung kéo dai mach cacbon, phan

ung trao d6i thé va tuong tur, néu mudn.

Phén tng 9
R R
OO OO Oy OH Oy _OH
N .
N| % (o) N B (o) ¥ N B fo) * N B
R PG~ R pe R pg” R
o o lo}
(XIX) (XX) (XX1) (XX1)
OH (
° NH, R NH
B —_— B —_— B
PG~ R PG~ R PG~ R
o} o] o]
(XXI) hozc (XXII) (XX (XXIV)

Phuong phap nay dugc st dung trong quy trinh didu ché hop chit trong d6
hop chét (IV) 1a cAu tric dugc thé hién béi hop chit (XXIV).

Hop chét (XIX) c6 thé duoc didu ché theo chinh phuong phép da biét, vi dy,
US6018046, v.v. hodc phuong phép twong tw véi phuong phép nay.

MB&i hop chét trong sé cac hop chét (XX), (XXI) va (XXII) ¢6 thé duge diéu
ché bing cach cho hop chét (XIX) tham gia vao phan {mg khir d2 biét, vi dy, phan
tmg hydro héa v6i sy c6 mit cia mot chit xtic tac kim loai va twong tu, va sau d6
dwa nhém PG (nhém béo vé) vao bang cdc phan ing da biét.

Phan tng hydro héa va phan ing tiép theo két hop nhém bao vé (nhém PG)
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c6 thé duoc thuc hién theo phuong phap da biét, vi dy, phuong phép duoc mé ta
trong tai liéu: Tetrahedron Letters (Tetrahedron Lett.), 1994, vol. 35, trang 4515-
4518 ho#c Tetrahedron: Asymmetry (Tetrahedron: Asymmetry.), 2003, vol. 14,
trang 1541-1545 hodc Tetrahedron Letters (Tetrahedron Lett.), 2003, vol. 44, trang
1611-1614 va tuong tu, hoic phuong phap tuong tw véi phuong phép nay.

C6 loi hon néu phan tng hydro hoa dugc thuc hién duéi céc diéu kién axit.
Céc vi du vu tién v& axit cho bude nay bao gbm céc axit vo co nhu axit khoang,
axit clohydric va tuong ty, cdc axit hitu co nhu axit axetic va tuong tu, va tuong tu.
Lugng axit cin duge st dung nim trong khoang tir 1 mol dén lrong du trén 1 mol
hop chit (XIX).

V& chét xtc tac kim loai dugc st dung cho phén ing hydro héa, vi du, rodi
cacbon, platin oxit, paladi cacbon, hgp kim rodi-platin oxit va twong tu 13 dugce uvu
tién. Luong chét xic tac cdn duoc sit dung ndm trong khoang tir 0,01g dén 1g, tot

hon 1 tir 0,05g dén 0,3g, trén 1g hop chit (XIX).

C6 loi néu phan ting hydro héa dugce thyc hién st dung mét dung mdi tro
v6i phan tng. Dung mdi nay 1a khong bi gidi han cu thé mién 12 phan tGng dién ra,
vi du, axit hitu co nhu axit axetic va twong tu, axit vd co nhu axit clohydric va
twong tu, cac rugu nhu metanol, etanol, propanol va tuong tu, cac hydrocacbon nhu
benzen, toluen, xyclohexan, hexan va tuwong tw, cdc ete nhu dietyl ete,
tetrahydrofuran, dioxan va tuong tu, cdc este nhu etyl axetat va tuong tu, cac dung
mbi phan cuc cao nhu N,N-dimetylformamit hodc N-metylpyrolidon va tuong tu

hodc dung mdi hdn hop cua ching va trong tu 14 dugc wu tién.

Mic du thoi gian phan tng thay dbi thy thude vao céc chét phan tmg va cac
dung moi dugce st dung, né thuong nim trong khoang tir 30 phut dén 60 gio, tot

hon 12 30 phit ¢én 30 gio.

N6i chung, nhiét do phan tmg nim trong khoang tir 0 dén 150°C, t6t hon 1a
tir 20 dén 70°C.

Sau phan tng khir, hdn hop phén Ung dugc trung hoa bing cach bd sung
bazo vb6 co (vi du, natri hydroxit, kali carbonat, v.v.), bazo hitu co (vi du,
trietylamin, v.v.) va tuong tu va dugc ¢d hodc, hdn hop phan tng duge cd6 mdt cach

truc tiép va chit ¢d dugc trung hoa bing cich bd sung bazo vo co (vi du, natri
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hydroxit, kali carbonat, v.v.), bazo hitu co (vi du, trietylamin, v.v.) va tuong tyu, va
nh6m bao vé (nhém PG) dugc két hop vao dé tao thanh cac hop chét (XX), (XXI)
va (XXII). Nhém béo vé (nhém PG) c6 thé dugc két hop theo chinh phuong phap
da biét, vi du, phuong phép dugc md ta trong tai liéu: Theodora W. Greene and
Peter G. M. Wuts, “Protective Groups in Organic Synthesis, 3" Ed.”, Wiley-

Interscience (1999), va twong tu.

Céc hop chét (XX), (XXI) va (XXII) ¢6 thé dugc phan tich tir hdn hop gbm
cac hogp chit (XX), (XXI) va (XXII), mot cach twong ung, theo phwong phap tinh
ché d3 biét, vi du, sic ky cot silicagel, tai két tinh, sic ky 1dng cao 4p va tuong ty.

Hop chit (XXI) ciing c6 thé dugc diéu ché theo chinh phuong phap d4 biét,
vi dy, phuong phép dugc md ta trong tai liéu: WO97/18813 va tuong tu, hodc
phuong phép tuong ty véi phuwong phép nay.

Hop chét (XXIII) c6 thé dugc didu ché bing phan tng chuyén vi (vi du,
chuyén vi Curtius va twong ty) ciia hop chét (XXI) hodc hop chét (XXII).

Hop chét (XXIII) ¢6 thé dugc diéu ché theo chinh phuong phép da biét, vi
du, phuong phap dugc md ta trong tai liéu US5817678 va twong ty, hodc phuong
phép twong tu véi phuong phap nay.

Hop chét (XXIV) ¢6 thé dugc didu ché bing mot phan tmg ¢é dwa phén t
thé R vao nhém amino ctia hop chét (XXIII) (vi du, phan tng alkyl hoa khi).

Hop chét (XXIV) c6 thé dugc diéu ché theo phuong phép da biét, vi du,
phuong phép trong tai liéu: Bioorganic and Medicinal Chemistry Letters (Bioorg.
Med. Chem. Lett.), 2005, vol. 15, trang 833-838 hodc phuong phap twong tu v6i
phuong phép nay.

Phéan tng 10
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Phuong phap nay dugc sir dung trong quy trinh didu ché hop chét trong d6
hop chat (IV) 1a cAu tric dugc thé hién béi hop chét (XXVII).

Hop chét (XXV) c6 thé dwgc phén tach tir hop chit chat (XXI), ma 1a hén
hop gdm céc hop chit (XXV) va (XXVI), theo phwong phép tinh ché da biét, vi duy,
phuong phép mubdi ddng phéan khéng dbi anh, séc ky cot hoat tinh quang va phuong
phéap tuong tu.

Hop chit (XXV) ciing c6 thé dugc didu ché theo chinh phuong phap da biét,
vi dy, phuong phép dugc md ta trong tai ligu: Tetrahedron Letters, 2003, vol. 44,
trang 1611-1614 va twong ty, hodc phuong phép tuong tw v6i phuwong phap nay.

Hop chit (XXVII) c¢6 thé duoc didu ché bing phan tng chuyén vi (vi du,
chuyén vi Curtius va twong tyr) clia hop chét (XXV).

Hop chit (XXVII) c6 thé dugc didu ché theo phuong phap da biét, vi du,
phwong phép dugc md ta trong tai liéu: Tetrahedron Letters, 2003, vol. 44, trang
1611-1614 va tvong tu, hodc phuong phép twong tu véi phuong phép nay.

Hop chét (XXVIII) ¢6 thé dugc didu ché bing mot phan ing dé dua phén ti
thé R! vao nhém amino cia hop chit (XXVII) (vi dy, phén tng alkyl héa khr).

Hop chit (XXVIII) c6 thé dugc didu ché theo phuong phap da biét, vi dy,
phwong phap dugc md td trong tai liéu: Bioorganic and Medicinal Chemistry
Letters (Bioorg. Med. Chem. Lett.), 2005, vol. 15, trang 833-838 hodc phuong phép

tuwong tu v4i phuwong phép nay.

Phan tng 11
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Hop chét (XXIX) ciing c6 thd dugc didu ché theo chinh phwong phép da
biét, vi du, phuong phdp dugc md ta trong tai liéu: Tetrahedron Letters, 2003, vol.
44, trang 1611-1614 va twong ty, hodc phuong phép twong tw v6i phuwong phap nay.

Hop chit (XXV) ¢6 thé dugc didu ché theo phuong phap este héa bat déi
xtmg d4 biét va st dung hop chat (XXIX).

Hop chét (XXV) ciing ¢6 thé dugc didu ché theo phwong phap da biét, vi
du, phwong phép dugc md ta trong tai lidu: Journal of American Chemical Society

(J. Am. Chem. Soc.), 2000, vol. 122, trang 9542-9543 va tuong tu hodc phuong
phép tuong tw v6i phuong phép nay.

Phan Ung 12
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Hop chit (XXXI) c6 thé duogc didu ché bing phin tng ngung tu gifta hop
chit (XXIX) va hop chét (XXX). |

Hop chét (XXIX) c6 thé dugc didu ché theo chinh phuong phép da biét, vi
du, phuong phdp dugc md ta trong tai liéu: Bioorganic and Medicinal Chemistry
(Bioorg. Med. Chem.), 2001, vol. 9, trang 1045-1057 va tuong ty hodc Journal of
Medicinal Chemistry (J. Med. Chem.), 1995, vol. 38, trang 86-97 hodc Organic and
Biomolecular Chemistry, 2003, vol. 1, trang 2103-2110 hodc Cherhistry of
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Heterocyclic Compounds (Chemistry of Heterocyclic Compounds), 1982, vol. 18,
trang 758-761 hodc W02007094513 hodc EP1867331, hodc phuong phap twong tu
véi phuong phép nay.

Hop chét (XXX) c6 thé 1a san phim c6 béan trén thi trudng, hodc c6 thé
dugc diéu ché theo chinh phuong phdp da biét, vi du, phuong phdp duge md ta
trong tai liéu: Bioorganic and Medicinal Chemistry Letters (Bioorg. Med. Chem.
Lett.), 2005, vol. 15, trang 833-838 hodc EP1757582 va tuong tu, phuong phap
dugc mod ta dé téng hop hop chit (XXVIII), hodc phuong phép tuong ty véi
phuong phép nay.

Néu E 12 nhém carboxyl, phan ng ngung tu dwgc thuc hién theo phuong
phép chung dé tbng hop peptit, vi du, phwong phép axit clorua, phuong phap
ahydrit axit, phwong phdp ahydrit axit hdn hop, phuong phép st dung N,N’-
dixyclohexylcarbodiimit (DCC), phuong phép este hoat tinh, phuong phép st dung
N,N’-carbonyldiimidazol (CDI), phuong phdp sir dung dietyl xyanophosphat
(DEPC), phuong phap st dung N-etyl-N’-(3-dimetylaminopropyl)carbodiimit
hydroclorua (WSC- HCI) va 1-hydroxybenzotriazol (HOBt) va twong tu. Hop chét
(XXX) duge st dung theo ty 16 ndm trong khoang tir 1 dén 2 mol, tot hon 1 tir 1,0
dén 1,1 mol, trén 1 mol hop chit (XXIX). Thubc thir dugc st dung trong phuong
phép néu trén dugc sir dung theo ty 1€ nam trong khoang tr 1 mol dén luong du, tbt
hon 12 tir 1,1 dén 5 mol, trén 1 mol hop chit (XXIX). N6i chung, nhiét d phan Gng
ndm trong khoang tir -10 dén 80°C, tét hon 1a tir 0 dén 30°C.

Néu E 1a mudi kim loai kiém ctia nhém carboxyl, thi c¢6 loi néu phan tng
ngung tu dugc thuc hién theo phwong phép su dung WSC- HCI va HOBt. Hop
chit (XXX) dugc st dung theo ty 18 ndm trong khoang tir 1 dén 2 mol, t&t hon 14 tir
1,0 @n 1,1 mol, trén 1 mol hgp chit (XXIX). WSC- HCI dugc st dung theo ty 1¢
ndm trong khoang tir 1 dén 4 mol, t&t hon 1a tir 1,5 dén 2,5 mol, trén 1 mol hgp chét
(XXIX). HOBt duoc st dung theo ty 16 nim trong khoang tix 1 dén 8 mol, tot hon 12
tir 2,5 dn 5,0 mol, trén 1 mol hop chit (XXIX). N6i chung, nhiét 4 phan tmg nim
trong khoang tir -10 dén 100°C, tét hon 1a 40 dén 70°C.

Trong phuong phap bat ky, t&t hon 1a phan Ung ngung tu dugc thuc hién

trong mot dung mdi, va cdc vi du vé dung méi bao gém cac hydrocacbon dugc
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halogen hoéa nhu diclometan, cloroform, cacbon tetraclorua, 1,2-dicloetan va tuong
tw, cac ete nhu dietyl ete, tetrahydrofuran, dioxan va twong tw, cdc amit nhu N,N-
dimetylformamit, N,N-dimetylaxetamit va twong tu, dimetyl sulfoxit, pyridin,

axetonitril va dung méi hdn hop ctia chung.

Mic du thoi gian phéan Gng thay dbi tiy thudc vao céc chét phan tng va céc
dung mdi dugc st dung, né thudng nam trong khoang tir 30 phut dén 3 ngay, tbt

hon 12 30 phit dén 15 gio.

Hop chit (XXXI) ciing c6 thé duge didu ché bing cach thuc hién tiép phan
ng néu trén két hop véi mot hodc nhiu trong sb cac phan tmg da biét bao gdm
phéan Ung thiy phén, phan ng axyl héa, phan ung alkyl hoa, phan tng amin hoa,
phan g oxy hoa khir, phan tmg vong héa, phan tng kéo dai mach cacbon, phan

mg trao doi thé va twong tw, néu mudn.

Hop chét (I) c6 thé dugc didu ché bing céch loai bd nhém bao vé N PG
khéi hop chit (XXXI). Trong mdi trong sb cac phan tmg néu trén, néu hop chit
kh&i ddu c¢6 nhém amino, nhém carboxyl hodc nhém hydroxyl duédi dang phén tir
thé, thi cdc nhém nay c6 _thé dwoc bao vé bing mot nhém bao vé thudng dugc sir
dung trong héa hoc peptit va twong tu. Trong trudng hop nay, hop chét dich c6 thé
thu dwoc bing cach loai bd nhém bao vé khi can sau phéan {ng. C4c nhém bao vé
nay c6 thé dugc dua vao hodc loai bo theo phwong phép da biét, vi du, phuong
phip dugc mo ta trong tai ligu: Theodora W. Greene and Peter G. M. Wuts,
“Protective Groups in Organic Synthesis, 3" Ed.”, Wiley-Interscience (1999) va

twong tu, hodc phwong phép twong tw véi phuong phap nay.

V& nhém bao vé amin, c6 thé ké dén, vi du, nhém formyl; nhém Cy¢ alkyl-
carbonyl, nhém phenylcarbonyl, nhém C,.¢ alkoxy-carbonyl, nhém
allyloxycarbonyl (Alloc), nhém phenyloxycarbonyl, nhém
florenylmetyloxycarbonyl (Fmoc), nhém Cy.,g aralkyl-carbonyl (vi du,
benzylcarbonyl va twong ty), nhém Cy.,9 aralkyloxy-carbonyl (vi du,
benzyloxycarbonyl (Cbz) va tuong ty), nhém Cy.1o aralkyl (vi dy, benzyl va tuong
tu), nhom trityl, nhom phtaloyl, nhém dithiasucxinoyl, nhomN,N-dimetylamino
metylen, m3i nhém tiry ¥ ¢6 (céc) phin tir thé, va twong tw. V& (c4c) phan tir thé, vi

du, nhém phenyl, nguyén tr halogen, nhém Cy_6 alkyl-carbonyl, nhém C,.¢ alkoxy
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tuy y duoc thé béi (cac) nguyén tir halogen (vi dy, metoxy, etoxy, triflometoxy va
twong tw), nhém nitro va twong tu cé thé dugc st dung. S8 luong céc phan tir thé 1a

tr 1 dén 3.

V& nhém bao vé carboxyl, c6 thé ké dén, vi dy, nhém C. alkyl, nhém alyl,
nhém benzyl, nhém phenyl, nhém trityl, nhém trialkylsilyl, mdi nhém tiy y c6
(c4c) phén tir thé, va tuong tu. V& (c4c) phan tir thé, vi dy, nguyén ti halogen,
nhém formyl, nhém Cy4 alkyl-carbonyl, nhém Cy.¢ alkoxy tuy y dugc thé boi (céc)
nguyén ti halogen (vi dy, metoxy, etoxy, triflometoxy va twong ty), nhém nitro va

twong ty c6 thé dugc st dung. S8 lugng céc phin tir thé 1a tir 1 dén 3.

V& nhém bao vé hydroxy, c6 thé k& dén, vi dy, nhém C; alkyl, nhém Cq.59
aralkyl (vi du, benzyl, trityl va twong tu), nhém formyl, nhém C,.¢ alkyl-carbonyl,
nhém benzoyl, nhém Cr.pq aralkyl-carbonyl (vi du, benzylcarbonyl va tuong tu),
nhém 2-tetrahydropyranyl, nhém tetrahydrofuranyl, nhém trialkylsilyl (vi du,
trimetylsilyl, tert-butyldimetylsilyl, diisopropyletylsilyl va tuong ty), mdi nhém tiy
y ¢c6 (cac) phén ti thé, va tuong tu. V& (c4c) phén tir thé, vi du, nguyén tir halogen,
nhém Ci alkyl, phenyl nhém, nhém C;.jo aralkyl (vi du, benzyl va tuong tu),
nhém C;¢ alkoxy, nhém nitro va tuong tu ¢ thé dugc str dung. Sé lugng cac ph?m

tr thé 1a tr 1 dén 4.

Néu hop chét (I) duge diéu ché dudi dang hop chét tw do, thi n6 c6 thé dugc
chuyén hoa thanh mudi dich theo chinh phuong phip da biét hodc phwong phap
twong tw v6i phuong phap nay, va néu né duogc didu ché duéi dang mudi, thi né c6
thé duoc chuyén héa thanh hop chét ty do hoic mot mudi dich khac theo chinh

phuong phép da biét hodc phwong phép twong ty v6i phuong phap nay.
Phéan tng 13
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Hop chat (XXXII) c¢6 thé dugc didu ché bang cach cho hop chit (VI) phan
tng v&i hop chit (XXX).

Hop chit (VI) c6 thé 12 san phém c6 bén trén thi trudong, hodc cbd thé duoc
didu ché theo chinh phwong phap da biét, vi du, phuong phap dugc mo ta trong tai
liéu: Journal of Organic Chemistry (J. Org. Chem.), 2002, vol. 67, trang 9276-9287

va twong tu, hodc phuong phép twong tu véi phuong phap nay.

Phan trng ngung tu gifta hop chét (VI) va hop chit (XXX) c6 thé dugce thuc

hién duéi cac diéu kién dugc st dung cho quy trinh diéu ché hop chét (V) néu trén.
Hop chit (XXXI) c6 thé dwgc diéu ché tir hop chét (XXXII).

Phan ¢mg tir hop chét (XXXII) dén hop chét (XXXI) c6 thé dugc thuc hién
theo chinh phuwong phéap da biét, vi du, phuong phap dugc md ta trong tai liéu:
Bioorganic and Medicinal Chemistry Letters (Bioorg. Med. Chem. Lett.), 2000,
vol. 10, trang 957-961 hodc Journal of Medicinal Chemistry (J. Med. Chem.), 1996,
vol. 39, trang 2856-2859 va twong tu hodc phuong phap twong tw v6i phuong phép
nay.

Hop chit (XXXI) cling c6 thd dugc didu ché biang cach thuc hién phan Gng
néu trén két hop v6i mot hodc nhidu trong s céc phan tmg da biét bao gdm phan
tng thily phan, phan ung axyl hoa, phan tng alkyl héa, phan Gng amin hoa, phan
tng oxy hoa khtt, phén ng vong hoa, phan tmg kéo dai mach cacbon, phéan lng

trao doi thé va twong ty, néu muon.

Phén Ung 14
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Phuong phép nay co thé dugc st dung dé didu ché hop chét (I) trong d6

vong A l1a vong imidazol dung hop.
Hop chét (XXXIII) c6 thé duge didu ché tir hop chét (XXX).

Hop chit (XXXIII) ¢6 thé dugc didu ché sir dung hop chét (XXX) va theo
phuong phéap da biét, vi du, phuong phép dugc mo ta trong tai liéu: Tetrahedron
(Tetrahedron), 1993, vol. 49, trang 4015-4034 va tuong ty hodc phuong phap tuong
tu voi phuong phap nay.

Hop chét (IX) ¢ thé 13 san phém cO bén trén thi trudng, hodc co thé duoc
diéu ché theo chinh phuong phép da biét, vi du, phuong phap dugc md ta trong tai
liéu: Journal of Organic Chemistry (J. Org. Chem.), 1995, vol. 38, trang 4906-4916
hodc Journal of American Chemical Society (J. Am. Chem. Soc.), 2006, vol. 128,
trang 8569-8574, hodc Bioorganic and Medicinal Chemistry (Bio. Med. Chem.),
1998, vol. 6, trang 163-172 va tuong ty, hodc phuong phép twong tw véi phuong
phép nay.

Hop chét (XXXIV) ¢6 thé dugc didu ché tir hop chit (XXXIII) va hop chét
(IX) theo phuong phép da biét, vi du, phuong phap dwgc md ta trong tai ligu:
Journal of Chemical Society Perkin transaction 2 (J. Chem. Soc. Perkin Trans. 2),
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2001, trang 1817-1823 hodc Bioorganic and Medicinal Chemistry Letters (Bioorg.
Med. Chem. Lett.), 2006, vol. 16, trang 4638-4640, va tuong tu hodc phuwong phip

turong ty v6i phuong phép nay.

Hop chit (XXXIV) ciing ¢6 thé duge didu ché bing cach thyc hién tiép
phan Gng néu trén két hop v&i mét hoic nhidu trong s cdc phan tmg da biét bao
gbm phan tmg thiy phan, phan ng axyl héa, phan Gmg alkyl héa, phén ng amin
héa, phan tng oxy hoa khir, phan tng vong hoa, phan Gng kéo dai mach cacbon,

phén Ung trao do6i thé va tuong tu, néu mudn.

Néu LG 14 nhém rdi chuyén c6 thé thé, thi hop chit (XXXV) c6 thé 1a san
phim c6 ban trén thi trudng, hodc co thé dugc didu ché theo chinh phuong phap da
biét, vi du, phuong phap duge md ta trong tai ligu WO2005003122 va tuong tu,
ho#c phuong phép tuong tu v6i phuong phap nay.

Néu LG 12 nhém hydroxyl, thi hop chit (XXXV) c¢6 thé 12 san phim c6 bén
trén thi treong, hodc co thé dugc didu ché theo chinh phuong phap da biét, vi du,
phwong phip dugc mo ta trong tai liéu WO2005003122 va tuong ty, hodc phuong
phép tuong tu v6i phuong phéap nay.

Hop chét (XXXVI) ¢6 thé dugc didu ché tir hop chét (XXXIV) va hop chét
(XXXV) theo phuong phép da biét, vi du, phurong phép dugc md ta trong tai ligu:
EP1479676 hoic Bioorganic and Medicinal Chemistry Letters (Bioorg. Med.
Chem. Lett.), 2006, vol. 16, trang 4638-4640 hodc Bioorganic and Medicinal
Chemistry Letters (Bioorg. Med. Chem. Lett.), 1997, vol. 7, trang 2819-2824, va
twong tu hoic phuong phép twong tu véi phwong phép nay.

Hop chit (XXXVI) ciing c6 thé duge didu ché bing céch thyc hién tiép
phan ung néu trén két hop véi mdt hodc nhidu trong sb cac phan tng da biét bao
gbm phan tng thily phén, phan ng axyl héa, phin ung alkyl héa, phan ng amin
hoa, phan @ng oxy héa khir, phan (mg vong héa, phédn ting kéo dai mach cacbon,

phan tng trao d6i thé va twong ty, n€u mudn.

Hop chét (I) c6 thé dugc diéu ché bang cach loai bo nhém bio vé N PG
khoi hqp chét (XXXVI). Trong mbi trong sb céc phan tng néu trén, néu hop chét
kh&i ddu ¢6 nhom amino, nhém carboxyl hodc nhém hydroxyl dué6i dang phén tir
thé, thi cdc nhém nay co thé duoc bao vé bing mot nhém bao vé thudng dugce sir
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dung trong hoéa hoc peptit va twong tw. Trong trudng hop nay, hop chét dich c6 thé
thu dugc bang cich loai bd nhém béo vé khi cén sau phan tng. Céc nhom béo vé
nay co thé dugc dua vao hodc loai bo theo chinh phuong phép da biét, vi du,
phuong phép twong tu véi phuong phap dugc md ta trong tai liéu: Theodora W.
Greene and Peter G. M. Wuts, “Protective Groups in Organic Synthesis, 3" Ed.”,
Wiley-Interscience (1999) va tuong tu.

Néu X ctia hop chét (I) 1 nguyén tir hydro, thi hop chét ndy c6 thé dugc
didu ché bing céch loai bé nhém bio vé N PG khéi hop chat (XXXIV). Trong mbi
trong sd céc phan ng néu trén, néu hop chit khoi ddu c6 nhém amino, nhém
carboxyl hodc nhom hydroxyl dudi dang phan tir thé, thi cdc nhém nay c6 thé duoc
bao vé bang mdt nhém bao vé thuong duge sir dung trong héa hoc peptit va tuong
tw. Trong trudng hop nay, hop chét dich c6 thé thu dugc bang cach loai bd nhém
bao vé khi cdn sau phan ung. Cic nhém béo vé nay c6 thé dugc dua vao hodc loai
b6 theo chinh phuong phap da biét, vi du, phuong phép twong tu véi phwong phap
dugc mo ta trong tai liéu: Theodora W. Greene and Peter G. M. Wuts, “Protective

Groups in Organic Synthesis, 3" Bd.”, Wiley-Interscience (1999) va tuong tu.

Néu hop chét (I) dugc didu ché dué6i dang hop chét tu do, thi n6 c6 thé dugc
chuyén héa thanh mudi dich theo chinh phuwong phéap da biét hodc phuong phap
twong tw véi phuong phép nay, va néu n6 duge didu ché duéi dang mudi, thi n6 cé
thé dugc chuyén héa thanh dang tu do hodc hodc mudi dich theo chinh phuong
phap da biét hodc phuong phép twong tu véi phuong phap nay.

Phéan ung 15
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Hop chét (XXXVI) ciing c6 thé duge diéu ché tir hop chét (XXXIII) va hop
chét (XXXVII).
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Hop chit (XXXVII) ¢6 thé 12 san phim c6 ban trén thi trudng, hodc c6 thé
dugc diéu ché theo chinh phuong phip da biét, vi du, phwong phap dugc md ta
trong tai liéu: Heterocycles (Heterocycles), 1998, vol. 48, trang 1347-1364 va
tuong tu, hodc phuong phép twong tu v6i phuong phap nay.

Phéan tGng dé tao ra hop chit (XXXVI) tir hop chét chit (XXXIIT) va hop
chdt (XXXVII) ¢6 thé duoc thue hién dudi cic diéu kién duge st dung cho quy
trinh diéu ché hop chit (XXXIV).

Hop chit (XXXVI) ciing c¢6 thé dwge didu ché bing cich thuc hién tiép
phan tng néu trén két hop v6i mdt hodc nhidu trong s cic phan tng da biét bao
gdm phan Gmg thiy phan, phan tng axyl hoa, phan tng alkyl héa, phan Gng amin
hoa, phan tng oxy héa khir, phan ting vong héa, phan ing kéo dai mach cacbon,

phén tng trao do6i the va twong tw, néu mudn.

Phéan Ung 16
R1
NH 5
(XXX) A
A2 N N. NH
o P&’ R R 1
N NH g S Yo
XIV
(XIV) pc w2

(XXXIV)
| Hop chit (XXXIV) c6 thé dugc didu ché tir hop chit (XIV) va hop chét
(XXX) theo phuong phéap da biét, vi du, phuong phap dugc md ta trong tai liéu:
Journal of Medicinal Chemistry (J. Med. Chem.), 2005, vol. 48, trang 8289-8298 va
twong tu hodc phuong phép trong tu v6i phuong phap nay.

Hop chét (XXXIV) ciing ¢6 thé dugc diéu ché bing cach thyc hién tiép
phéan tng néu trén két hop v6i mot hodc nhidu trong sd céc phan Gng da biét bao
gbdm phan tmg thiy phan, phan tng axyl hoa, phan ing alkyl hoa, phédn ng amin
héa, phan ng oxy hoa khi, phan ung vong hoa, phan ung kéo dai mach cacbon,
phén ung trao dbi thé va tuong ty, néu mudn.

Phéan ung 17
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Hop chit (XXXIX) ¢6 thd dugc didu ché st dung hop chit (XXXVIII) va
theo phwong phép da biét, vi du, phuong phap dugc md ta trong tai liéu: Journal of
Medicinal Chemistry (J. Med. Chem.), 2005, vol. 48, trang 8289-8298 va tuong tu
ho#dc phuong phap twong tu v6i phwong phap nay.

Hop chét (XXXVI) c6 thé dugc didu ché tir hop chit (XXXIX) va hop chat
(XXX) theo phuong phép da biét, vi du, phuong phép dugc md té trong tai ligu:
Journal of Medicinal Chemistry (J. Med. Chem.), 2005, vol. 48, trang 8289-8298 va
twong tw hodc phuong phép twong tu véi phuong phap nay.

Hop chdt (XXXVI) ciing c6 thé duge didu ché bing cach thyc hién tiép
phan Ung néu trén két hop véi mot hodc nhidu trong s céc phan tng da biét bao
gdm phan Ung thiy phan, phan img axyl héa, phan ing alkyl hoa, phan (ng amin
hoa, phan tmg oxy héa khir, phan (mg vong hoéa, phdn tng kéo dai mach cacbon,

phan ung trao d6i thé va twong ty, n€u muon.

Phéan tng 18
1
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- XXX s
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Hop chét (XV) c6 thé 14 san phim c6 ban trén thi trudng, hodc c6 thé duogc
didu ché theo chinh phuong phép da biét, vi du, phwong phép dugc md ta trong tai
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liéu: Heterocycles, 2006, vol. 67, trang 769-775 va tuong tw, hodc phwong phéap

twong tu vdi phuong phap nay.

Hop chit (XXXIV) c6 thé dugc diéu ché tir hop chit (XV) va hop chét
(XXX) theo phuong phap da biét, vi du, phuong phép dugc md ta trong tai liéu:
Bioorganic and Medicinal Chemistry Letters (Bioorg. Med. Chem. Lett.), 1997,
vol. 7, trang 1863-1868, va twong ty hodc phwong phap twong tw véi phuong phap
nay.

Hop chét (XXXIV) ciing ¢6 thé dugc didu ché bing céch thuc hién tiép
phéan Gng néu trén két hop v6i mot hodc nhidu trong sb cdc phan tng da biét bao
gdm phéan ng thiy phén, phan Ung axyl héa, phan Ung alkyl hoa, phan {ing amin
héa, phan ng oxy héa khir, phan ng vong hoéa, phan ing kéo dai mach cacbon,

phén ing trao d6i thé va tuong tw, néu mudn.

Phan Gng 19

R2 X
N\ NH . N A N&x X Ri I
R l o I ngung tu N So
(xvij XXX
( } PG’N RE
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Hop chét (XVI) c6 thé 1 san phdm c6 ban trén thi trudng, hogc ¢6 thé duge
diéu ché theo chinh phuong phép da biét, vi du, phuong phap dugc mo ta trong tai
liéu: Journal of Organic Chemistry (J. Org. Chem.), 2004, vol. 69, trang 2626-2629
va tuong tu, hodc phuong phép twong tu v6i phuong phép nay.

Hop chét (XXXX) c6 thé dwgc didu ché tir hgp chat (XVI) va hop chat
(XXXV) theo phuong phép da biét, vi dy, phuong phép dugc md ta trong tai ligu:
EP1479676 hoic Bioorganic and Medicinal Chemistry Letters (Bioorg. Med.
Chem. Lett.), 2006, vol. 16, trang 4638-4640 hodc Bioorganic and Medicinal
Chemistry Letters (Bioorg. Med. Chem. Lett.), 1997, vol. 7, trang 2819-2824, va
twong tu hoic phuong phép twong tu véi phuong phéap nay.

Hop chit (XXXXI) ¢6 thé duge didu ché bang phuong phép thiy phan da
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biét, vi du, thity phéan kiém hozc thiy phén axit.

Hop chét (XXXVI) ¢6 thé dugc diéu ché tir hop chdt (XXXXI) va hop chat
(XXX) theo phuong phap da biét, vi dy, phuong phdp dugc md ta trong tai liéu:
Bioorganic and Medicinal Chemistry Letters (Bioorg. Med. Chem. Lett.), 1997,
vol. 7, trang 1863-1868, va tuong ty hodic phuong phap twong tw v6i phuong phép |
nay.

Hop chit (XXXVI) ciing c6 thé dugc didu ché bing cach thuc hién tiép
phan Ung néu trén két hop véi mot hodc nhiéu trong sé céc phan tng di biét bao
gdm phan tmg thiy phén, phan ng axyl hoéa, phdn ung alkyl hoa, phan ung amin
hoa, phan ung oxy hoéa kht, phan tmg vong héa, phan ung kéo dai mach cacbon,

phan tng trao d6i thé va tuong ty, néu mudn.

| Hop chit (I) va hop chét (II) c6 thé c6 thé dugc sir dung duéi dang tién
duoc chét. Tidn duge chét cita hop chét (I) hosic hop chét (II) ¢6 nghia 14 hop chét
ma dugc chuyén héa thanh hop chét (I) hodc hop chat (II) véi mot phan tmg do
enzym, axit da day, v.v. dudi cac diéu kién sinh ly trong co thé séng, ma 12 hop
chit ma dugc chuyén hoéa thanh hop chét (I) hoic hop chét (II) bang cach oxy hoa,
khir, thuy phén, v.v. nho enzym; hop chit ma dugc chuyén héa thanh hop chét (I)
hodc hop chét (II) bang cach thiy phén, v.v. nhd axit da day, v.v..

Céc vi du vé tidn dugc chat ciia hop chit (I) hodc hop chét (II) bao gdm hop
chét trong d6 nhém amino cia hop chét (I) hodc hop chit (II) duoc axyl hoa, duge
alkyl héa hodc dugc phosphoryl héa (vi du, hop chét trong d6 nhém amino cta hgp
chéat (I) hodc hop chéit (IT) duoc eicosanoyl hda, alanyl hoa, pentylaminocarbonyl
héa, (5-metyl-2-oxo-1,3-dioxolen-4-yl)metoxycarbonyl hoa, tetrahydrofuranyl hoéa,
pyrolidylmetyl héa, pivaloyloxymetyl hoa hodc tert-butyl hoa, va twong tu); hop
chét trong @6 nhém hydroxy cia hop chét (I) hodc hop chit (II) dugc axyl hoa,
duoc alkyl héa, dugc phosphoryl héa hodc bor héa (vi dy, hop chét trong @6 nhém
hydroxy cua hop chit (I) hosc hop chit (II) dugc axetyl hoa, palmitoyl hoa,
propanoyl hoa, pivaloyl hoéa, sucxinyl hoa, fumaryl hoa, alanyl hoa hoic
dimetylaminometylcarbonyl hoa, va tuwong tw); hop chét trong d6 nhém carboxyl
ctua hop chét (I) hoic hop chit (II) dugc este hoa hodc amit hoa (vi dy, hop chét
trong d6 nhém carboxyl cia hop chat (I) hodc hop chit (II) dugc etyl este hoa,
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phenyl este hda, carboxymetyl este hoa, dimetylaminometyl este hoa,
pivaloyloxymetyl este hoa, etoxycarbonyloxyetyl este hoa, phtalidyl este hoa, (5-
metyl-2-oxo-1,3-dioxolen-4-yl)metyl este hoa, xyclohexyloxycarbonyletyl este hoa
ho#c metylamit hoa, va twong ty) va twong tu. Cac hop chit c6 thé dugce diu ché tur

hop chét (I) theo chinh c4c phuong phap da biét.

Tién duoc chit ctia hop chit (I) va hop chét (IT) ciing c6 thé 1a hop chit ma
dugc chuyén héa thanh hop chét (I) hodc hop chét (II) duéi diéu kién sinh 1y, nhu
cac hop chit duge mo ta trong tai liéu: IYAKUHIN no KATHATSU (Development
of Pharmaceuticals), Vol.7, Design of Molecules, p.163-198, do HIROKAWA
SHOTEN xuét ban (1990).

Néu hop chét (I) va hop chét (II) c6 chét ddng phan nhu chat dong phan
quang, chét ddng phan lap thé, chit déng phan vi tri, chét ddng phan quay va tuong
tu, thi cdc chit ddng phan b4t ky va hdn hop cuia ching 1a dugc bao ham trong hop
chét (I) hogic hop chét (II). Vi du, néu hop chét (I) hogc hop chit (II) c6 chét dong
phén quang, chit ddng phan quang dwgc phén giai tir mot chét triét quang ciing
dugc bao ham trong hop chét (I) va hop chit (II). Chat ddng phan nhu vy c6 thé
thu dugce dudi dang san phém riéng 1& theo phuong phép tdng hop, phwong phép
phéan tach (vi duy, cd, chiét dung moi, séc ky cot, tai két tinh, v.v.), phuong phap
phén giai quang (vi du, tai két tinh phan doan, phwong phap cot bt dbi, phwong
phap dbng phan phi ddi quang, v.v.) va tuong tu da biét.

Hop chét (I) va hop chét (II) c6 thé 1a tinh thé, va ca tinh thé riéng 1¢ hodic
hén hgp tinh thé duoc bao ham trong hop chét (I) va hop chét (I1). C4c tinh thé c6
thé duoc didu ché bing céch két tinh theo chinh cic phuong phép két tinh da biét.

Hop chit (I) va hop chét (II) c6 thé 12 mot solvat (vi du, hydrat, v.v.) hodc
khong phai solvat (vi dy, khong phéi hydrat, v.v.), ca hai loai nay déu dugce bao
ham trong hop chét (I) va hop chét (11).

Hop chit dugc danh diu béng chét déng vi (vi du, 3H, 14C, 35 S, 1251 va tuong
tw) va tuong ty 1 cling dugc bao ham trong hgp chét (I) va hop chét (II).

Hop chét duge chuyén héa dotori trong d6 'H dugc chuyén hoa thanh *H(D)
1 cling dwoc bao ham trong hop chét (I) va hop chét (I1).
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Hop chét (I) hodc hop chét (II), hogc cac mubi clia ching (sau ddy, doi khi
duoc goi t4t 12 hop chét cia sang ché) hoic tién duogc chat cia hop chit (I) hoic
hop chit (II) hodc mudi ciia nd, ¢6 hoat tinh &c ché renin vuot trdi. Ching c6 doc
tinh thép (vi dy, ddc tinh cép tinh, ddc tinh man tinh, d@c tinh di truyén, ddc tinh téi
sinh, ddc tinh tim mach, tirong tac thube, doc tinh sinh ung thu, v.v.) va 6 hoa tan
trong nudce cao, va 1a tuyét voi vé phuong dién tinh dn dinh, dugc dong hoc (do hép

phu, d9 phan bd, chuyén héa, bai tiét, v.v.) va hiéu luc, do &6 1a hitu ich lam thude.

Hop chat cua sang ché hoat dong nhu thudc e ché renin ¢ dong vét co vu
(vi du, chudt nhét, chudt, chudt dong, thd, meo, chd, gia suc, ciru, khi, ngudi, v.v.),
va hitu ich lam thudc e ché hé RA thong qua viéc e ché sinh tbng hop AIL, va

hitu ich 1am t4dc nhan phong ngira hodc diéu tri cc bénh do hé RA gy ra.

Céc vi du vé cac bénh nhu viy bao gbm chimg ting huyét 4p (vi du, ching
| ting huyét 4p vo cin, ching tang huyét 4p mach méu & thin, ching ting huyét 4p &
nhu mo cta thin, chirng ting aldosteron chu yéu, hdi ching Cushing, v.v.), ching
bt thuong ctia nhip ngay dém huyét ap, cac bénh tim (vi dy, tim to, suy ning tim
cép tinh, suy ning tim man tinh bao gdm suy ning tim sung huyét, suy ning giin
nd, bénh co tim, chung dau thit nguc, viém co tim, ching rung tdm nhi, ching loan
nhip tim, ching tim dép nhanh, nhdi méu co tim, v.v..), cc chimg r6i loan mach
nfo (vi dy, ching r6i loan mach ndo khong c6 triéu ching, chiung thiéu mau cuc bd
& ndo tam thoi, ching sa sut tri tué & ndo, bénh néo do tang huyét ap, chung nhoi
mau nio, v.v.), chitng phu néo, rdi loan tudn hoan mau 1én ndo, tai phat va di ching
ctia cac rdi loan vé mach n#o (vi dy, triéu ching rdi loan thén kinh, tridu ching tdm
thin, triéu chung chi quan, rdi loan trong sinh hoat hang ngay, v.v.), rdi loan tuén
hoan ngoai vi do thiéu méau cuc bd, ching thiéu mau cuc bd & co tim, thidu ning
tinh mach, su tién trién thanh ching suy tim sau ching nhdi mau co tim, cac bénh
vé than (vi dy, viém than, viém thn tidu cdu, ching xo ctng tiéu cdu thin, bénh
suy than, hdi ching thin hu, bénh ly mach huyét khéi, bién ching cua loc mau,
hodc bénh suy gan bao gﬁ“)m bénh than do chiéu birc xa, v.v.), ching xo vita dong
mach bao gbdm chitng vita xo dong mach (vi du, chimg phinh mach, ching xo cling
dong mach hinh vanh, chimg xo cing dong mach néo, ching xo cing mach ngoai
vi, v.v.), ching phinh mach hodc tic mach va céc tdn thuwong co quan sau khi can
thiép (vi dy, chinh hinh mach vanh xuyén nong qua da, dit stent, soi mach hinh
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vanh, siéu 4m trong mach, li¢u phép tan huyét khéi, v.v.), tai tic mach va tai phat
hep van tim sau thay tim, chirng ting hdng céu, ching ting huyét &p, hodc bénh suy
gan va ching phinh mach sau chy ghép, su thai loai sau chy ghép, cac bénh vé mit
(vi du, bénh glocdm, ching ting nhan ap, v.v.), ching huyét khéi, rbi loan da chirc
ning, chitng loan chitc ndng mang trong, chiing U tai do tang huyét 4p, cac bénh tim
mach khac (vi dy, chung huyét khéi tinh mach sau, rdi loan tic nghén tudn hoan
ngoai vi, viém mach xo cting dong mach, viém mach tao huyét khdi nghén, rdi loan
tudn hoan do thiéu mau nfo cuc bd, bénh Raynaud, bénh Berger, v.v.), cic r6i loan
chuyén héa va/hoic dinh dudng (vi du, cédc bénh tidu duong, dung nap glucoza
kém, khéang insulin, tdng insulin huyét, bénh than do tidu duong, bénh véng mac do
tiu dwong, bénh than kinh do tiéu duong, bénh béo phi, ching tang lipit huyét,
chirng tdng cholesterol huyét, ching ting axit uric huyét, ching ting kali huyét,
ching ting natri huyét, v.v.), hdi chung chuyén héa, bénh gan nhiém m& khong do
rugu (nonalcoholic steatohepatitis - NASH), bénh ly gan nhiém m& khéng do rugu
(nonalcoholic fatty liver disease - NAFLD), bénh thoai héa than kinh (vi dy, bénh
Alzheimer, bénh Parkinson, bénh Creutzfeldt-Jakob, bénh da xo cung, bénh xo
cing teo co, bénh nio do AIDS, v.v.), cac rdi loan hé than kinh trung wong (vi du,
céc tén thuong nhu chimg xuét huyét nfo va ching nhdi méu nfo, va di ching va
bién ching cia ching, chén thuong ddu, chin thuong xuong sbéng, ching phil nio,
suy giam chtrc nidng giac quan, rbi loan chirc niing gidc quan, rdi loan hé thén kinh
tu quan, suy giadm chirc ning hé than kinh ty quan, v.v.), ching mét tri, ching dau
nira diu, mét tri nhé, r6i loan nhan thirc, ching quén, triéu ching lo 4u, triéu ching
gidm truong luc, trang thdi tinh than bat an, rdi loan giéc ngu, bénh mét ngl, céc
bénh tdm than (vi dy, bénh trAm cam, ching dong kinh, ching nghién ruou, v.v.),
cic bénh viém (vi du, bénh viém khép nhu viém khép. dang thip, viém xwong
khép, viém tiy dang thip, viém mang xuong, v.v.; viém sau phau thuét hogc chin
thuong; gidm sung tdy; viém hong; viém bong dai; viém phdi; viém da di Gng; cac
bénh duong rudt do viém nhu bénh Crohn, viém loét rudt két, v.v.; viém mang n#o;
cac bénh viém miét; cac bénh viém phdi nhu viém phéi, bénh bui phdi, bénh sacoit
& phdi, bénh lao phdi, v.v.), cde bénh di tmg (vi dy, viém mii di ung, viém mang
két, di ung da day-rudt, di ung phén hoa, phén v&, v.v.), bénh ngh&n phdi man tinh,

viém phbi mé k&, viém phoi do ndm pneumocytis carinni, cac bénh chat tao keo (vi
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duy, luput ban do6 toan than, bénh cing bi, viém da dong mach, v.v.), cac bénh viém
gan (vi dy, cac bénh viém gan bao gbm viém gan man tinh, bénh x0 gan, v.v.),
ching ting huyét ap kich phét, cac 161 loan hé tiéu héa (vi du, viém da day, loét da
day, ung thu da day, r6i loan da day sau phau thuat, ching kho tiéu, loét thuc quan,
viém tuy, polip rudt két, bénh s6i mat, bénh tri, chirng thoat vi thyc quan va da day
do gidn tinh mach, v.v.), cic bénh vé& mau va/hoic myelopoietic (vi dy, ting héng
cau thir phét, ban xuét huyét mach, thiu mau tan huyét tu mién dich, hoi chimg
déng mau rai rdc trong long mach, da tay séng, v.v.), cdc bénh vé xuong (vi du,
gian xwong, xwong d& gly, ching lodng xuong, chimg nhuyén xuong, bénh xwong
Trangt, viém cot séng do xo cing, viém khép dang thdp, suy giam chirc ning md
khép va bénh twong ty do viém xuwong khop dau gdi man tinh gy ra va cac bénh
twong tu véi cac bénh nay), u ran, cdc khéi u (vi duy, u 4c tinh, u lympho &c tinh,
ung thu cic co quan ti€u héa (vi dy, da day, rudt, v.v.), v.v.), ung thu va suy mon
sau ung thu, ung thu di cén, bénh noi tiét (vi dy, bénh Addison, u té bao va crom,
v.v.), cac bénh vé co quan tiét niéu va/hodc cac bénh sinh duc nam (vi dy, viém
bong dai, phhﬂntuyén.ﬁén liét, ung‘ﬂnrtuyén.ﬁén 1iét, bénh lay nhiém qua dudng
tinh duc, v.v.), céc r6i loan & nit gidi (vi dy, rbi loan man kinh, hién tugng nghén,
bénh lac ndi mac tir cung, u co tir cung, bénh & budng chimg, bénh & vii, bénh 14y
nhim qua dudng tinh duc, v.v.), bénh li€én quan t6i cac yéu td mdi truong va nghé
nghiép (vi dy, bénh do phoéng xa, bénh do tia cyc tim, chum tia héng ngoai hodc
chum laze, bénh chéng mit & dd cao, v.v.), cac bénh vé ho hép (vi dy, hoi ching
cam lanh, viém phdi, bénh hen, chung ting huyét ap anh huéng t6i phdi, ching
huyét khdi & trong phéi va ching tic mach phéi, v.v.), cac bénh ldy nhiém (vi du,
cac bénh 14y nhidm virat c6 virut cu bao, virGt cim, virat gdy mun 1op, v.v., bénh
rickettsiosia, bénh nhidm vi khudn, v.v.), ngd doc mau (vi du, ching nhiém tring,
séc do nhidm khudn, séc do ndi doc té, ching nhidm tring gram am, hdi ching sdc
do doc td, v.v.), cdc bénh vé tai miii hong (vi dy, hoi chirng Meniere, ching 1 tai,
ching loan ViA gidc, chirng chong mit, ching mét thang bing, chimg kho nubt, v.v.),
cac bénh vé da (vi du, seo trdu, u mach mau, bénh vay nén, v.v.), bénh v& mét (vi
duy, bénh duc nhéan mét, bénh ting nhan 4p, v.v.), ching gidm huyét ap trong khi loc
mau, bénh nhugc co ning, cac bénh co thé n6i chung nhu hdi chitng mét mo6i man

tinh va bénh tuong tu.
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Hop chit cua sang ché ¢6 thé dugc st dung két hgp véi cac thude diéu tri
ching ting huyét 4p hién hanh nhu chét tc ché ACE (captopril, enalapril maleat,
alacepril, delapril hydroclorua, imidapril hydroclorua, quinapril hydroclorua,
cilazapril, temocapril hydroclorua, trandolapril, benazepril hydroclorua,
perindopril, lisinopril, v.v.), ARB (losartan kali, candesartan cilexetil, valsartan,

TAK-536, TAK-491, TAK-591, irbesartan, telmisartan, eprosartan, olmesartan

medoxomil, v.v.), chat ddi khang thu thé aldosteron (spironolacton, eplerenon, '

v.v.), chit e ché kénh ion Canxi (verapamil hydroclorua, diltiazem hydroclorua,
nifedipin, amlodipin besilat, azelnidipin, aranidipin, efonidipin hydroclorua,
cilnidipin, nicardipin hydroclorua, nisoldipin, nitrendipin, nilvadipin, barnidipin
hydroclorua, felodipin, benidipin hydroclorua, manidipin hydroclorua, V.V, thude
loi tiéu (triclomethiazit, hydroclothiazit, benzylhydroclothiazit, indapamit, tripamit,
meticrane mefrusit, furosemit, triamteren clothalidon, v.v.), chit chen B
(propranolol hydroclorua, atenolol, metoprolol tartrat bisoprolol fumarat v.v.), chét

chen a,B (carvedilol, v.v.), va tuong tu.

Hon nita, hop chét cta sang ché cling c6 thé dugc sit dung két hop véi céc
thubc chéng déng mau nhu heparin natri, heparin canxi, warfarin canxi (Warfarin),
chit e ché yéu t6 dong méu Xa, thubc c¢6 chirc ning stra chita cén bing trong hé
théng ddéng tu-huy fibrin, chat e ché thrombin dung dudng miéng (aragatroban,
dabigatran, v.v.), thubc tan cuc huyét (tPA, urokinaza, v.v.), thube huy tiéu ciu
[aspirin, sulfinpyrazon (Anturan), dipyridamol (Persantin), ticlopidin hydroclorua
(Panaldin), clopidogrel, xilostazol (Pletal), chét d6i khang GPIIb/IITa (abciximab,
firofiban, v.v.)], v& tuong ty. Ngodi ra, hop chét ¢ thé dugc sir dung két hop véi
thuéc lam gidm lipit hodc thudc 1am gidm colesterol. Céac vi du vé ching bao gbm
chét rc ché squalen synthaza (lapaquistat axetat, v.v.), cac thubc fibrat (clofibrat,
benzafibrat, gemfibrozil, v.v.), axit nicotinic, cac din xudt va cac déng déng cda no
(acipimox, probucol, v.v.), chit déo gén két axit mat (colestyramin, colestipol,
v.v), axit béo omega-3 khong c6 kha nang sinh colesterol (EPA (axit
eicosapentaenoic), DHA (axit docosahexaenoic), hodc hén hop cta ching, v.v.),
hop chét trc ché mirc hp thu colesterol (sitosterol, neomyxin, v.v.), va chét wc ché
squalen epoxidaza (NB-598 va cac ddng ding cta nd, v.v.). Hon nita, cic thanh

phé‘m td hop khéc 1a oxidosqualen-lanosterol xyclaza, vi du, dAn xuit decalin, din
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xuét azadecalin, din xuit indan va twong ty. Ciing ¢ thé két hop vdi chét e ché
HMG-CoA reductaza (3-hydroxy-3-metylglutaryl coenzym A reductaza)
(atorvastatin canxi hydrat, pravastatin natri, simvastatin, itavastatin, lovastatin,

fluvastatin, v.v.).

Hop chét clia sing ché ciing c6 thé duge st dung két hop véi thudc chita
bénh tiéu dwong hoic thudc chita cac bién ching tidu duong. Vi du, hop chét cia
sang ché c6 thé dugce st dung két hop véi ché phédm insulin, thubc cai thién giam
gi4c insulin [pioglitazon hydroclorua, rosiglitazon, v.v.], chét rc ché a-glucosidaza
[vogliboza, acarboza, miglitol, emiglitat, v.v.], biguanit [phenformin, metformin,
buformin, v.v.], chét kich thich bai tiét insulin [tolbutamit, glibenclamit, gliclazit,
nateglinit, mitiglinit, glimépirit, v.v.], chit tc ché dipeptidylpeptidaza IV
[Alogliptin benzoat, Vidagliptin (LAF237), P32/98, Saxagliptin (BMS-477118),
v.v.], chéit kich thich bai tiét insulin nhay glucoza (TAK-875, v.v.), chll védn
GPR40, chit hoat héa GK, chét wc ché SGLT (dapagliflozin, remogliflozin, v.v.),
Kinedak, Penfill, Humulin, Euglucon, Glimicron, Daonil, Novolin, Monotard,

Glucobay, Dimelin, Rastinon, Bacilcon, Deamelin S, ho Iszilin, hodc tuong tu.

Ngoai ra, hop chit ciing c6 thé dugc st dung ciing v6i cac thanh phén chita
bénh khac, bao gém thudc chita bénh xuong, thubc bao vé co tim, thudc chita bénh
dong mach vanh, thudc chita bénh suy tim man tinh, thuéc 1am gidm hoat dong cua
tuyén giap, thudc chita hoi ching than hu, thudc chita bénh suy thdn man tinh,

thubc chita bénh phu khoa, thudc chéng 14y nhiém, hodc tvong ty.

Céch str dung c6 thé dugc thuc hién biang (1) st dung ché phim duy nhét
thu duoc bing cich ddng thoi didu ché hop chét cia sang ché va thudc té hop, (2)
st dung ddng thoi thong qua céc sir dung giéng nhau cho hai ché phim thu dugc
bing cach didu ché riéng biét hop chét cia sang ché va thubc t6 hop, (3) sit dung
v6i khoang thoi gian giadn doan théng qua cich sir dung gidng nhau cta hai ché
phim thu dugc bing cach didu ché riéng biét hop chét cua sang ché va thubc td
hop, (4) sir dung ddng thdi thong qua cic cach st dung khac nhau cia hai ché phim
thu dwgc bang cach diéu ché riéng biét hop chét cta sang ché va thubc td hop, (5)
st dung véi khoang thoi gian gidn doan thdng qua cac céch sir dung khéac nhau cua

hai ché phdm thu dugc bang cach diéu ché riéng biét hop chét cua sang ché va
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thubc tb hop (vi du, sit dung theo thir ty hop chit cua sang ché va sau do6 thudc td
hop, hodic sit dung theo thir tu nguoc lai), hogc twong tw. Luong thude t6 hop cén
dugce st dung cé thé duogc chon loc phi hop theo lidu lwong dwge st dung 1am
‘sang. Ty 1€ tron cua hop chét cia sang ché va thudc t8 hop ¢6 thé duoc chon phi
hop theo dbi tuong st dung, cach st dung, bénh cin dugc didu tri, cac triéu chung,

td hop, va tuong ty.

Hop chit ciia sang ché cling co thé duoc st dung két hop véi, vi dy, liéu
phép gen bao gdbm VEGF, TNFo hodc tuong tw, hodc cac phuong phap diéu tri bao

gbm cac thudc khang thé khéac nhau ho#c thubc tuong tu.

‘Hop chit cia sang ché co thé duge st dung an toan mot cach riéng 1é, hodc
theo céc phwong phap thong thudng (vi du, cic phwong phép dwgc md ta trong
Dugc Dién Nhit Ban, v.v.), dudi dang dugc phdm dugc tron véi céc chit mang
dugc dung, vi du, vién nén (bao gbm vién nén duge phu dudng va vién nén dugce
phii mang), mang, bot, hat nho, vién nang, chét long, nhil twong, huyén phu, ché
phim tiém, thudc stng, ché phim giai phéng bén vitng, miéng dip va twong tu,
ho#c qua dudng miéng hodc qua dudng ngoai da (vi dy, s dung qua dudng cuc b9,

truc trang, tinh mach, v.v.).

Dang liéu lugng cla dugce phim néu trén c6 thé duoc 14y 1am vi du 1a céc
ché phdm diing qua dudng miéng nhu vién nén (bao gbm vién nén dudi ludi va vién
nén gy ra trong miéng), mang (bao gdm mang gdy rd trong miéng), vién nang (bao
gém vién nang mém va vi nang), hat nho, bdt, vién thudc det, xi-rd, nhil tuong,
huyén phi va tuong tu; va cic ché phidm ngoai rudt nhu ché phim c6 thé tiém (vi
du, ché phidm tiém duéi da, ché phim tiém trong tinh mach, ché phdm tiém trong
co, ché phdm tiém trong bung, truyén nho giot), ché phim ngoai da (vi dy, ché
phém tiém du6i da, thubc md), thudc dan (vi du, thubc dan dit vao truc trang,
thudc dan dit vao 4m dao), vién tron, ché phdm ding qua mii, ché phdm ding qua

phdi (ché phim hit), thudc nhé mét va tuong tu.

Céac ché phdm nay c6 thé 1a cac ché phim giai phéng c6 kidm so4t nhu ché
phim giai phong nhanh, ché phém giai phong kéo dai va tuong tu (vi dy, vi nang
giai phong kéo dai).

Ham lugng cua hop chét cua sang ché trong dugc ph&m nam trong khodng
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tr 0,01 dén 100% trong lugng cla toan b ché phém.

Luong st dung cta hop chét cua séng ché c6 thé thay dbi tiy thudc vao dbi
tugng st dung, dudng st dung, bénh cua d6i tugng ho#c twong ty; tuy nhién, a6i
véi viée st dung qua dudng miéng cho nguoi 16n dudi dang thubc chita ching ting
huyét ap, luong st dung nam trong khoang tr 0,0005 dén 2mg/kg trong lugng co
thé, t6t hon 12 tir 0,001 dén Img/kg trong lugng co thé, va tot hon nita 13 tir 0,001
dén 0,5mg/kg trong lugng co thé, theo hop chat (I) hoic (II), thanh phén hoat tinh,
c6 thé 13 tir mot 14n dén vai 14n mdi ngay.

Chét mang dugc dung néu trén cé thé duoc 14y lam vi du 1a cac chit mang
hitu co hodc vo co khac nhau ma thuong dugc sit dung lam cac nguyén liéu diéu
ché, vi du, ta dugc, chét 1am truot, chét gén két va chét gdy rd cho cac ché phém
dang rén; hoic dung mdi, chét trg tan, chit tao huyén phi, chét déng truong, chét
dém, chét tao ém va tuong tu cho cic ché phdm dang 16ng. Ngoéi ra, néu cin, céc
chét phu gia nhu chit bao quan, chit chéng oxy hoa, chit nhudm mau, chét tao

ngot, chét hép phu, chét tao 4m va tuong tu cling c6 thé dugc st dung.

Céc vi du vé ta dugc bao gém lactoza, dudng tréng, D-manitol, tinh bdt,

tinh bdt ngd, xenluloza két tinh, axit silixic khan nhe va tuong ty.

Céac vi du v& chit lam trugt bao gOm magie stearat, canxi stearat, da tan,

silic dioxit dang keo va tuong tu.

Céac vi dy vé chét két dinh bao gém xenluloza két tinh, dudng tréng, D-
manitol, dextrin, hydroxypropylxenluloza, hydroxypropylmetylxenluloza,
polyvinylpyrolidon, tinh bét, sucroza, gelatin, metylxenluloza,

carboxymetylxenluloza natri va tuong tu.

Céac vi du v& chét gy rd bao gbm tinh bot, carboxymetylxenluloza,
carboxymetylxenluloza canxi, carboxymetyltinh bot natri, L-
hydroxypropylxenluloza va tuong tu.

Cac vi du vé dung méi bao gdbm nudéc dé tiém, ruou, propylen glycol,
Macrogol, ddu hat vimg, dau ngd, dau 6 liu va tuong tu.

Céac vi du vé chét 1am hoa tan bao gbm polyetylen glycol, propylen glycol,

D-manitol, benzyl benzoat, etanol, trisaminometan, cholesterol, trietanolamin, natri
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carbonat, natri xitrat va twong tu.

Céac vi du v& chét tao huyén phu bao gf‘)m céc chét hoat dong bé& mit nhu
stearyl trietanolamin, natri lauryl sulfat, axit laurylaminopropionic, lexitin,
benzalkoni clorua, benzetoni clorua, glyxerin monostearat va twong ty; cac polyme
thAm nude nhu rugu polyvinyl, polyvinylpyrolidon, carboxymetylxenluloza natri,
metylxenluloza, hydroxymetylxenluloza, hydroxyetylxenluloza,

hydroxypropylxenluloza va tuong ty; va tuong tu.

Cac vi du vé& chit ding truong bao gbm glucoza, D-sorbitol, natri clorua,

glyxerin, D-manitol va tuong tu.

Cac vi du vé chit dém bao gf‘)m cdc dung dich dém nhu céc phosphat,

axetat, carbonat, xitrat va tuong tu.
Céc vi du v& chit 1am ém bao gbm rugu benzyl va twong ty.

Céac vi du vé chit bdo quan bao gbm céc este cua axit parahydroxybenzoic,
clobutanol, rwou benzyl, rugu phenetyl, axit dehydro axetic, axit sorbic va tuong

tu.

Cac vi du vé chit chéng oxy héa bao gdm céc sulfit, axit ascorbic, o-

tocopherol va tuong tu.

Céc vi du vé chit nhuém mau bao gE‘)m c4c thubc nhudm nhua than d4 thuc
phém tan trong nudce (vi dy, cac thudc nhudm thuc pha"un nhu mau dé thuc phém sb
2 va sb 3, mau vang thyc phim sé 4 va s 5, mau xanh thyc phim s61vasb2,va
teong tu), cac thudc nhudém mau @ tia tan trong nuéc (vi du, cac mudi nhdm cia
céc thubc nhudm nhua than dé thuc phém tan trong nudc néu trén), cac thube

nhudm tw nhién (vi du, B-caroten, clorophyl, oxit sét do) va tuong tu.

Céc vi du v& chit 1am ngot bao gdm sacarin natri, dikali glyxyrhizinat,

aspartam, stevia va tuong tu.
Vi du thwe hién sang ché

Sau day, sang ché dugc md ta chi tiét voi sy tham khdo cdc vi du tham
chiéu, céc vi du va céc vi du thir nghiém, ma khong gdy gi6i han ddi véi sang ché.
Trong s cac chét tdng hop ban dau dugc sir dung trong cdc vi dy tham chitu va cac

vi duy, cac phuong phép didu ché cac hop chét da biét duge bd qua.
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“Nhiét d6 trong phong” trong céc vi du tham chiéu va cac vi du duéi day 1a
nhiét 6 ndm trong khodng tir 10°C dén khoang 35°C, va “%” 1a % trong luong trlr

phi duoc quy dinh khéc. Véi didu kién, hiéu suat 12 % mol/mol.

Phd 'H-NMR dugc do biang phd ké Varian MERCURY 300 (300 MHz)
hoic phd ké BRUKER ADVANCE 300 (300 MHz) sir dung tetrametylsilan 1am néi

chuén. Tt ca céc gia tri § dugc thé hién theo don vi ppm.
Phd LC/MS duge do duéi cac didu kién sau day (diéu kién 1 hogc 2).

Pidu kién 1: Thiét bi: Agilent 1100 HPLC (m4y ldy mau ty dong Gilson
215)/Waters ZQ, hodc Waters 2795/2Q

Cot: CapcellPak C18UG120 (1,5mmID x 35mmL, S-3pum), do Shiseido Co.,

Ltd. sin xuét

Dung moi: dung dich A (nu6c chira 0,05% axit trifloaxetic), dung dich B

(nude chira 0,04% axit triﬂoaxetic)

Chu trinh gradien: 0,00 phit (A/B=90/10), 2,00 phut (A/B=5/95), 2,75 phut
(A/B=5/95), 2,76 phut (A/B=90/10), 3,45 phit (A/B=90/10)

Téc dd dong: 0,5ml/phut

Do: UV (220nm)

Phd khéi: phuong phép phun dién ti (ESI)

biéu kién 2: thiét bi do: hé LC-MS, Waters Corporation

Phin HPLC: HP1100, Agilent Technologies, Inc.

Phin MS: Micromass ZMD

Céc didu kién HPLC

Cot: CAPCELL PAK C18UG120, S-3um, 1,5 x 35mm (Shiseido Co., Ltd.)

Dung méi: Dung dich A; nuéc chira 0,05% axit trifloaxetic, Dung dich B;
axetonitril chira 0,04% axit trifloaxetic
Chu trinh gradien: 0,00 phut (dung dich A/dung dich B=90/10), 2,00 phut
(dung dich A/dung dich B=5/95), 2,75 phit (dung dich A/dung dich B=5/95), 2,76
phut (dung dich A/dung dich B=90/10), 3,60 phut (dung dich A/dung dich
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B=90/10)

Thé tich tiém: 2pL, téc d6 dong: 0,5ml/phut,

Phuong phap do: UV 220nm

Céc diéu kién MS

Phuong phép ion héa: ESI

DPéi v6i HPLC didu ché pha nguoc, hé Gilson Inc. UniPoint System dugc
trang bi c6t YMC CombiPrep ODS-A (20 mmID x 50 mmL, S-5 pm) dugc st
dung, va qua trinh giai hép dugc thuc hién bang cach sir dung hdn hgp nude-
axetonitril chtra 0,1% axit trifloaxetic (theo ty 1€ 10:90 - 100:0) & tbc do dong

25ml/phut. Theo céch khac, HPLC diéu ché pha nguoc dugc thuc hién dudi céc

diéu kién sau.
Thiét bi: Gilson Inc., hé tinh ché hiéu suat cao (High Throughput
Purification System)

Cot: YMC Combi Prep Hydro Sphere S-5 pm, 19x50 mm

Dung moéi: dung dich A; nu6c chira 0,1% axit trifloaxetic, dung dich B;

axetonitril chira 0,1% axit trifloaxetic

Chu trinh gradien: 0,00 phat (dung dich A/dung dich B=95/5), 1,00 phut
(dung dich A/dung dich B=95/5), 5,20 phit (dung dich A/dung dich B=5/95), 6,40
phut (dung dich A/dung dich B=5/95), 6,50 phtt (dung dich A/dung dich B=95/5),
6,60 phut (dung dich A/dung dich B=95/5)

Téc @6 dong: 20ml/phut, phwong phap do: UV 220nm
Thiét bi phan tmg vi séng duge sir dung 12 Discover ciia CEM.
Céac ky hiéu khac duge st dyng trong ban md ta nay c6 nghia nhu sau.

s: vach don, d: vach d6i, t: vach ba, g: vach bén, dd: hai vach d6i, dt: hai
vach ba, td: ba vach ddi, dq: hai vach bén, tq: ba vach bdn, ddd: hai vach d6i kép,
m: vach bdi, br: rdng, quin: vach nam.

DMEF: N,N-dimetylformamit, DMA: N,N-dimetylaxetamit, DMSO: dimetyl
sulfoxit, THF: tetrahydrofuran.
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HOBt: 1-hydroxybenzotriazol monohydrat, WSC- HCI: 1-etyl-3-[3-

(dimetylamino)propyl]carbodiimit hydroclorua.
TFA: axit trifloaxetic.

MSA: axit metansulfonic, DIEA: N-etyldiisopropylamin, M: ndng d6 mol.
Vi du tham chiéu 1

Dimetyl pyridin-3,5-dicarboxylat

Axit pyridin-3,5-dicarboxylic (25,5g) dugc tao huyén phu trong metanol
(184ml), va thionyl clorua (33,8ml) dugc bd sung nho giot vao & nhiét do trong
phong. Hdn hop phéan tmg dugc khudy dbng thoi gia nhiét dudi diéu kién héi lwu
trong 3 gid, va hdn hop nay dugc d& nguoi xubng nhiét 4o trong phong va duge cd
dudi 4p sudt giam. Phén cin duoc pha lodng véi nude, va hdn hop nay dwgc chiét
bing etyl axetat. Lép chita nude duge trung hoa bing dung dich nuéc natri hydroxit
8M, va dugc chiét bang etyl axetat. Chét chiét dugc rira lién tuc bang dung dich
nudc natri hydro carbonat bdo hoa va nude mubi bdo hoa, va dugc lam khé trén
natri sulfat khan. Dung mdi dugc lam bay hoi duéi ap sudt giam dé thu dugc san
phdm dich (27,9g) duéi dang bot.

"H-NMR (CDCI;) & 4,00 (6H, s), 8,88 (1H, t), 9,37 (2H, d).
Vi du tham chiéu 2

Axit (3R,5S)-1-(tert-butoxycarbonyl)piperidin-3,5-dicarboxylic
O._OH

XOTN OH
0] O
Dimetyl pyridin-3,5-dicarboxylat (62,8g) dugc hoa tan trong axit axetic

(300ml), 5% rodi-cacbon (6g) dugc bd sung vao va hdn hop ndy duge khudy duéi
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khi quyén hydro (5atm) & 50°C trong 20 gio. Hon hop phan tng duge dé ngudi dén
nhiét do trong phong, chit xtic tic rodi dugc loc ra, va chét loc duogc cb dudi ap

suét giam. Phén cin dugc hoa tan trong metanol (300ml), va trietylamin (180ml) va
| di-tert-butyl bicarbonat (105g) dugc bb sung vao mot cach lién tuc dudi diéu kién
lam lanh bing d4. Hon hop phan Gng dugc khudy & nhiét dd trong phong trong 15
gid, va dugc cd dudi ap sudt gidm. Phin cin dugce hoa tan trong nuée, va hdn hop
nay duoc didu chinh dén d6 pH 3 bang axit clohydric 6M va dugc chiét bang etyl
axetat. LGp chiét chira etyl axetat dugc rira bing nudc mubi bao hoa, va duge lam
khé trén natri sulfat khan. Dung mdi dugc 1lam bay hoi duéi ap suét giam. Phan cin
dugc hoa tan trong metanol (300ml), va dung dich nuéc natri hydroxit 8N (161ml)
dugc bd sung nhd giot vao & nhiét d§ trong phong. Hdn hop phan tng duge khudy
& nhiét do trong phong trong 20 gid, va metanol dugc lam bay hoi dudi ép sut
giam. Chét ¢6 duoc pha lodng v6i dung dich nudc natri hydro carbonat bdo hoa
(100ml) va dugc rira hai 14n bang dietyl ete. Lép nude bazo dugce axit hoa (46 pH =
3) bing axit clohydric 6M. Bot két tia dugc thu gom bing céch loc, rira bing nuée

va duoc 1am khé trong khong khi @8 thu dugc san phdm dich (80,5g) duéi dang bot.

'H-NMR (DMSO-dg) & 1,34-1,43 (9H, m), 1,48 (1H, m), 2,15-2,42 (3H, m),
2,59-2,72 (2H, m), 4,13 (2H, d).

Vi du tham chiéu 3

Axit (3S,5R)-1 -(tert-butdxycarbonyl)-s -(metoxycarbonyl)piperidin-3-
carboxylic

0. _OH

><O \n/N ONg
) o)
Axit (3R,58)-1-(tert-butoxycarbonyl)piperidin-3,5-dicarboxylic (113g)

duoc tao huyén phil trong anhydrit axetic (1000ml), va hdn hop nay dugc gia nhiét

duéi didu kién hdi luu trong 3 gidy va dugc c6 dudi 4p suat giam. Toluen (100ml)

dugc bd sung vao phﬁn cin va hdn hop nay duge co dudi ap suét giam. Toluen

(100ml) lai dugc bd sung vao va hdn hgp ndy dugce cd dudi ap suét giam. Phan tmg

tuong tu dugc lap lai hai 14n dé thu duogc phén cidn (209g). Phan cidn thu duge (51g)
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va quinidin (71g) duoc hoa tan trong THF (900ml), va hén hop nay duogc 1am lanh
xudng -40°C. Dung dich chira metanol (81ml) trong THF (100ml) dugc bd sung
nhé giot vao trong 30 phut, va hdn hop nay duge khudy & cting nhiét do trong 6
gio. THF (khoang 700ml) dugc lam bay hoi dudi ép sudt giam, etyl axetat dugc b
sung vao va hdn hop ndy duge rira bing axit clohydric 2N. Lép chita nude duge
chiét béng etyl axetat, va céc 16p hitu co duge két hop, duge rura lién tuc béng axit
clohydric 2N va nudc mudi bao hoa, va 1am kho trén magie sulfat khan. Dung dich
dugc cd dudi 4p sult giam. Phan Gng twong ty duoc 13p lai 3 14n va phén cin thu
dugce (216g) duge tao huyén phu trong etanol (835ml). (R)-(+)-1-phenyletylamin
(91g) dugc bd sung vao va dugce hoa tan béng cach gia nhiét hdn hop nay dén 70°C.
Dung dich etanol néng dugc loc mot cdch nhanh chéng, va chit loc van dugce gitt &
nhiét dd trong phong trong 12 gid. Céc tinh thé khong mau két tia dugc thu gom
b%mg cach loc, rira lién tuc béng etyl axetat-hexan va hexan, va dugc lam kho trong
khong khi. Chét rén thu dugc duoc tao huyén phu trong nudce, dung dich kali hydro
sulfat bdo hoa trong nuéc dugce bd sung vao va hdn hgp nay duge chiét 3 14n bing
etyl axetat. Lop hitu co dugce rira bing nuéc mudi bdo hoa, lam kho trén magie
sulfat khan va dugc ¢ dén khé dé thu dugc san phim dich (148g) du6i dang mot

chat ran.

I'H-NMR (DMSO-dg) & 1,39 (9H, s), 1,52 (1H, q), 2,18-2,54 (3H, m), 2,55-
2,78 (2H, m), 3,63 (3H, s), 4,03-4,23 (2H, m), 12,51 (1H, br s).

Vi du tham chiéu 4

1-tert-butyl 3-metyl (3R,5S)-5-aminopiperidin-1,3-dicarboxylat
NH,

><O \n/N O,
o) O
Axit (3S,5R)-1-(tert-butoxycarbonyl)-5-(metoxycarbonyl)piperidin-3-

carboxylic (2,83g) dugc tao huyén phi trong toluen (36ml), diphenylphosphoryl
azit (2,60ml) va trietylamin (1,70ml) dugc bd sung vao, va hdn hop nay duge
khudy & 100°C trong 1 gio. Hon hop phan ng dugc 1am ngudi dén nhiét 4o trong

phong, regu benzyl (1,53ml) va trietylamin (7 ,00ml) dugce bd sung vao va hdn hop
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nay duoc khudy & 80°C trong 3 gi¢. HOn hop phan tmg dugc ¢, phén cin dugc hoa
tan trong etyl axetat, va dung dich nay dugc rira béng nudc, axit clohydric 0,5M, va
nuéc mubi bio hoa theo trinh tir nay, va 1lam kho trén magie sulfat khan. Dung moi
duoc lam bay hoi dudi ap sudt gidm. Phén cin dugc dem di sic ky cot silicagel, va
phan cit phan doan dugc giai hép bing etyl axetat-hexan (theo ty 1¢ nim trong
khoang tir 1:3 dén 3:1) dugc cd dudi ap sudt giam. Phén cin thu duge dugc hoa tan
trong metanol (60ml), 10% paladi cacbon (50% trong nude) (150mg) duge bd sung
vao va hdn hop nay dugc khudy dudi 4p sudt hydro (5 nguyén tir) & nhiét do moi
trudng xung quanh trong 5 gio. Chét xuc tac dugc loc ra, va chit loc dugce cd dudi

ap sudt giam dé thu dugc san phdm dich (1,83g) dudi dang dau.

'H-NMR (CDCly) § 1,22-1,43 (4H, m), 1,46 (9H, 5), 2,27-2,79 (4H, m),
3,70 (3H, s), 4,13 (2H, br s).

Vi du tham chiéu 5

1-tert-butyl 3-metyl (3R,5S)-5- [(2-metylpropyl)amino]piperidin-1,3-
dicarboxylat

YNH |
XYY

1-tert-butyl 3-metyl (3R,5 S)-5-aminopiperidin-1,3-dicarboxylat (1,83g),
isobutyraldehyt (0,78ml) va axit axetic (0,49ml) dugc hoa tan trong metanol
(50ml), va hdn hop nay duge khudy & nhiét 40 trong phong trong 30 ﬁhﬁt. Natri
triaxetoxybohydrua (3,80g) dugc bd sung vao hén hgp phan tng, va hén hop nay
duoc khudy & nhiét d6 trong phong trong 7 gio. Hon hop phan ting dugc cd dudi 4p
sudt giam, chét c6 duoc bazo hoa bing nuéce natri bicarbonat, va duge chiét bang
etyl axetat. Chét chiét dugc rira bz"mg nuée va nuée mudi bao hoa, va 1am kho trén
magie sulfat khan. Dung mdi dugc 1am bay hoi dué6i 4p sudt giam. Phén cin dugc
cho chay séc ky cot silicagel, va phin cét phan doan dugc giai hép bang etyl axetat-
hexan (theo ty 1& 1:1) - etyl axetat 100% - etyl axetat-metanol (theo ty 1€ 9:1) duoc

c6 dudi 4p sudt gidm dé thu duoc san pham dich (1,42g) dudi dang dau.
'H-NMR (CDCls) & 0,90 (6H, d), 1,22-1,38 (3H, m), 1,46 (9H, s), 1,69 (1H,
dt), 2,23-2,39 (2H, m), 2,44-2,59 (1H, m), 2,47 (2H, d), 2,74 (1H, br s), 3,69 (3H,
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s), 4,18-4,34 (2H, m).
Vi du tham chiéu 6

1-tert-butyl 3-metyl (3R,5S)-5-{[(benzyloxy)carbonyl]amino}piperidin-1,3-

dicarboxylat

HN/lOJ\o’\@
onfbr“

Axit (3S,5R)-1-(tert-butoxycarbonyl)-5-(metoxycarbonyl)piperidin-3-
carboxylic (2,83g) dugc tao huyén pht trong toluen (36ml), diphenylphosphoryl
azit (2,60ml) va trietylamin (1,70ml) duoc bd sung vao va hdn hop nay duge khudy
& 100°C trong 1 gid. Hon hop phéan tmg dwgc lam ngudi dén nhiét @6 trong phong,
rugu benzyl (1,53ml) va trietylamin (7,00ml) dugc bd sung vao va hdn hgp nay
duoc khudy & 80°C trong 3 gid. Hon hop phan tng dugc cd, phin cin dugc hoa tan
trong etyl axetat, rira bang nuéc, axit clohydric 0,5M va nuéc mudi bio hoa theo
trinh ty nay, va 1am kho trén magie sulfat khan. Dung moi duoc 1am bay hoi dudi
4p suét giam. Phén cin dugc cho chay sic ky cdt silicagel, va phén cit phan doan
dugc gidi hép bang etyl axetat-hexan (theo ty 1¢ nim trong khoang tur 1:3 dén 3:1)

duoc 6 dudi 4p sudt giam dé thu dugc san phim dich (2,79g) dudi dang dau.
MS (ESI+, m/e) 393 (M+1).
Vi du tham chiéu 7

Axit (3R,58)-5-{[(benzyloxy)carbonyl]amino}-1-(tert-

butoxycarbonyl)piperidin-3-carboxylic

HNj\O/\©
Xoybjo“

-81-



20119

Dung dich (700ml) chira 1-tert-butyl 3-metyl (3R,5S)-5-
{[(benzyloxy)carbonyl]amino}piperidin-1,3-dicarboxylat (115g) trong metanol
dwgc bd sung dung dich nudce natri hydroxit 1M (350ml) duéi diéu kién lam lanh
bang d4, va hdn hop nay dugc khudy & nhiét 6 trong phong trong 12 gio. Hdn hop
phan tmg dugc cb dudi 4p sut gizm dén con khoang 1/3 thé tich, va dung dich
nudce cbh lai dugc rira bang etyl axetat-hexan (theo ty 1& 1:1, 600ml). Lép nu6e
dugc trung hoa bing axit clohydric 1M va hdn hop nay dugc chiét bang etyl axetat.
Chét chiét duoc rira béng nuéc mudi bao hoa, va 1am khd trén magie sulfat khan.

Dung méi duoc lam bay hoi duéi 4p sudt giam @& thu dugc san pham dich (98,5g).

'H-NMR (DMSO-dg) 8: 1,33 (1H, br s), 1,40 (9H, s), 2,09 (1H, d), 2,36-
2,52 (3H, m), 3,93-4,09 (2H, m), 5,03 (2H, s), 7,28-7,43 (SH, m), 12,52 (1H, br S).

Vi du tham chiéu 8

Tert-butyl (3S,5R)-3-{[(benzyloxy)carbonyl]amino}-5 -(morpholin-4-
ylcarbonyl)piperidin-1-carboxylat

—~)

| o
o
e

Axit (3R,55)-5-{[(benzyloxy)carbonyl]amino}-1-(tert-

O

butoxycarbonyl)piperidin-3-carboxylic (49,2g), morpholin (11,4ml), 1H-
benzotriazol-1-ol (10,0g) va trietylamin (40ml) dwgc hoa tan trong DMF (250ml),
WSC- HCI (30,0g) duoc bd sung vao, va hdn hgp nay dugc khudy & nhiét dd trong
phong trong 4 ngay. Hon hop phan tng dugce rét vao nude, va hén hop nay duge
chiét bang etyl axetat. Chiét chiét dugc rira lién tuc bing dung dich nuéc natri hydro
carbonat bio hoa va nuéc mudi bdo hoa, va 1am kho trén magie sulfat khan. Dung
mdi dugce lam bay hoi dudi dp sudt giam dé thu dugc san phém dich (62,9g).

'H-NMR (CDCl) &: 1,46 (9H, s), 1,69 (2H, br s), 2,04 (1H, s), 2,73 (2H, br
s), 2,79-2,96 (1H, m), 3,52-3,65 (6H, m), 3,69 (2H, d), 3,67 (1H, br s), 4,04 (1H,
d), 5,09 (2H, s), 5,40 (1H, br s), 7,25-7,41 (5H, m).
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Vi du tham chiéu 9
Tert-butyl (3 S,5R)-3-[(2-metylpropyl)amino]-5-(morpholin-4-
ylcarbonyl)piperidin-1-carboxylat

NH
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Tert-butyl (3S,5R)-3-{[(benzyloxy)carbonyl]amino }-5-(morpholin-4-
ylcarbonyl)piperidin-1-carboxylat (58g) va paladi(II) hydroxit-carbon (5g) dugc tao
huyén phtl trong metanol (400ml) va hdn hop nay dugc khudy duéi moi trudng
hydro (1 nguyén tir) & nhiét d6 trong phong trong 16 gio. Chét xuc tac paladi duge
loc ra, va chét loc duge cd dudi ap sudt giam. Phén cin thu duge va axit axetic
(8,8ml) dugc hoa tan trong metanol (400ml), 2-metylpropanal (14,0ml) dugc bd
sung vao, va hdn hop nay dugc khudy & nhiét @6 trong phong trong 1 gio. Natri
triaxetoxybohydrua (40,4g) duge bd sung vao hén hop phan img, va hdn hop nay
dugce khudy & nhiét o trong phong trong 2 gio. Hbn hop phén Gng dugc c6 dudi ap
suét giam, va chét cd dugc bazo héa bang dung dich nudc kali carbonat 3,5M, va
hdn hgp nay dugc chiét bing etyl axetat. Chét chiét dugc rira bing nudc mudi bao
hoda, va lam khd trén magie sulfat khan. Dung mdi dugc lam bay hoi duéi ép sut
giam. Phan cin dugce cho chay sic ky cot silicagel bazo, va phé‘m cit phan doan
dugce gidi hép bing etyl axetat-hexan (1:5) - etyl axetat-hexan (theo ty 1€ 1:1) duoc

c6 du6i ap suit giam dé thu dugc sin pham dich (33,3g).

'H-NMR (CDCly) 8: 0,90 (6H, d), 1,46 (9H, s), 1,54 (1H, d), 1,69 (1H, dt),
1,96-2,12 (2H, m), 2,23-2,37 (1H, m), 2,47 (3H, d), 2,66 (1H, d), 3,61 (1H, brs),
3,55 (2H, d), 3,69 (5H, ddd), 4,01-4,46 (2H, m).

Vi dy tham chiéu 10

1-(4-metoxybutyl)-N-(2-metylpropyl)-N-[(35 ,5R)-5-(morpholin-4-
ylcarbonyl)piperidin-3-y1]-4,5,6,7 -tetrahydro-1H-indol-2-carboxamit
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Tert-butyl (3S,5R)-3-[{[1-(4-metoxybutyl)-4,5 ,6,7-tetrahydro-1H-indol-2-

yl]carbonyl}(2-metylpropyl)amino]-35 -(morpholin-4-ylcarbonyl)piperidin-1-
carboxylat (100mg) dugc hoa tan trong diclometan (0,5ml), TFA (0,5ml) duoc b
sung vao, va hén hop nay dugc khudy & nhiét do trong phong trong 15 phut. Dung
mdi duge 1lam bay hoi dudi 4p suit giam, va phén cin duge trung hoa bing nudc
natri hydro carbonat bdo hoa. Hon hgp nay dugc chiét bang etyl axetat (10mlx 2
14n), va lam kho trén magie sulfat khan. Dung mdi dugce lam bay hoi duéi ap suft
giam. Phan cin dugc 1am kho dudi ap sudt giam dé thu dugc san phim dich

(45mg).
MS (ESI+, m/e) 503 (M+1).
Vi du tham chiéu 11

1-(4-metoxybutyl)-N-(2-metylpropyl)-N-[(3 S,5R)-5-(morpholin-4-
ylcarbonyl)piperidin-3-yl]- 1H-indol-2-carboxamit hydroclorua

Tert-butyl (3S,5R)-3-[{[1-(4-metoxybutyl)- 1H-indol-2-yl]carbonyl}(2-
metylpropyl)amino]-5 -(morpholin-4-ylcarbonyl)piperidin-1-carboxylat (83 ,4mg)
duoc hoa tan trong hydro clorua 4N-etyl axetat (3ml), va hdn hop nay dugce khudy
& nhiét @6 trong phong trong 1,5 gio. Hon hgp phan l’rhg duge cd dé thu dugce san
phdm dich (67mg).

MS (ESI+, m/e) 499 (M+1).
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Vi du tham chiéu 12

3-[(2-metoxyetoxy)metyl] -N-(2-metylpropyl)-N-[(3S,5R)-5-(morpholin-4-
ylcarbonyl)piperidin-3-yl]imidazo[1,2-a] pyridin-2-carboxamit dihydroclorua

Metyl 3-[(2-metoxyetoxy)metyl] imidazo[1,2-a]pyridin-2-carboxylat
(160mg) va liti hydroxit (76mg) dugc hoa tan trong nuée (10ml) va metanol (2ml),
va hdn hop nay dugc khudy & 70°C trong 6 giv. Hon hop ndy duoc d& ngudi xudng
nhiét d6 trong phong, dugc axit hoa bang dung dich nude axit clohydric IN va
duogc chiét bang etyl axetat. Chét chiét dugc rira bing nudce mudi bdo hoa, 1am kho
trén magie sulfat khan va dugc cd dudi ap sudt giam. Phan cin, tert-butyl (3S,5R)-
3- [(2-mety1propyl)amino]-5-(morpholin-4-ylcarbonyl)piperidin- 1-carboxylat
(130mg) va N,N-diisopropyletylamin (340pg) duge hoa tan trong 1,2-dicloetan
(10ml), clo-N,N,N’,N’-tetrametylformamidini hexaflophosphat (220mg) dugc bd
sung vao, va hdn hop ndy dugc khudy & nhiét d¢ trong phong trong 3 gid. Hon hop
phén Gng dugc cd, dwgc pha lodng véi dung dich nu6c canxi carbonat va hdn hop
nay dugc chiét bing etyl axetat. Chét chiét dwoc rira bing nude mudi bdo hoa, va
]am kho trén magie sulfat khan. Dung méi dugc lam bay hoi duéi 4p sudt gidm.
Phéan cin dugc cho chay séc ky cot silicagel, va phén c4t phan doan dugc giai hip
bang etyl axetat-hexan (theo ty 1¢ 0:10 - 10:0) dugc cd dudi ap suét giam. Phéan cin
duoc hoa tan trong hydro clorua-etyl axetat 4N (1ml), va hdn hgp nay dugc khudy
& nhiét ¢ trong phong trong 1,5 gio. Hon hop phan tng dugc cd dé thu dugc san
phdm dich (65mg).

MS (ESI+, m/e) 502 (M+1).
Vidul

(5-metyl-2-ox0-1,3-dioxol-4-yl)metyl (3R,59)-5-[{[1-(4-metoxybutyl)-1H-
benzimidazol-2-yl]carbonyl} (2-metylpropyl)amino]piperidin-3-carboxylat
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dihydroclorua

Axit (3R,58)-1-(tert-butoxycarbonyl)-5-[ {[1-(4-metoxybutyl)- 1H-
benzimidazol-Z-yl]carbonyl}(2—mety1propyl)amino]piperidin-3-carboxylic (0,3g)
va 4-(hydroxymetyl)-5-metyl-1,3-dioxol-2-on (0,09 g) dugc hoa tan trong DMA
(3,0ml), toluensulfony! clorua (0,13g), DMAP (0,014¢) va kali carbonat (0,1g)
duoc bd sung vao cb khudy duéi diéu kién 1am lanh bang d4, va hdn hop nﬁy duoc
khudy trong 6 gi¢ du6i didu kién 1m lanh bang nudc dé, va khudy tiép & nhiét dd
trong phong qua dém. Hon hop phan ung dugc trung hoa bang dung dich nuéc axit
clohydric IN va dugc chiét bing etyl axetat. Chét chiét dugc rira lién tuc bing nude
natri bicarbonat va nudc mudi bdo hoa, va 1am kho trén magie sulfat khan. Dung
mdi dugc 1am bay hoi duéi 4p sudt giam. Phin cin duoc cho chay sic ky cot
silicagel, va phin cit phan doan dugc giai hép bing etyl axetat-hexan (theo ty 1&
0:10—1:1) duoc cd dudi ap suft giam, va phin cét phan doan dugc giai hép bang
etyl axetat dugc cd dudi dp sudt giam. Phén ciin duoc hoa tan trong dung dich axit
clohydric 2N-etyl axetat, va hén hop nay dugce khudy & nhiét @6 trong phong trong
1 gio. Hon hop phéan tng dugc cb dé thu dugc san phim dich (186mg).

MS (ESI+, m/e) 543 (M+1).
Vi du tham chiéu 13

Tert-butyl (3S,5R)-3-{[etoxy(oxo)axetyl] (2-metylpropyl)amino}-5-
(morpholin-4-ylcarbonyl)piperidin-1-carboxylat

00
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Dung dich chtra tert-butyl (3S,5R)-3-[(2-metylpropyl)amino]-5-(morpholin-
4-ylcarbonyl)piperidin-1-carboxylat (9,24g) va diisopropyletylamin (10,5ml) trong
DMA (100ml) duoc bb sung thém ting giot etyl cloglyoxylat (3,4ml) & 0°C. Hoén
hgp phan Ung dugc khudy & nhiét do trong phong trong 15 gio, va hdn hop phan
tng dugc ¢d. Dung dich nudc natri bicarbonat dugc bd sung vao phén cin, va hén
hop nay duogc chiét bang etyl axetat. Chét chiét duge rira bing nude mudi bdo hoa,
va 1am kho trén magie sulfat khan. Dung mdi duoc lam bay hoi dudi ap sudt giam.
Phén cin dugc cho chay sic ky cot silicagel, va phén cét phan doan dugc giai hép

bang etyl axetat dugc cd dudi ap sudt giam dé thu dugc san phim dich (10,3g).

'H-NMR (CDCl3) & 0,84-1,00 (6H, m), 1,37 (3H, q), 1,42-1,53 (9H, m),
1,80-2,19 (3H, m), 2,26-2,42 (1H, m), 2,59-2,96 (1H, m), 2,97-3,30 (3H, m), 3,37-
3,92 (9H, m), 4,01-4,26 (2H, m), 4,26-4,40 (2H, m).

MS (ESI+, m/e) 470 (M+1).

Vi du tham chiéu 14

Axit {[(3S,5R)-1-(tert-butoxycarbonyl)-5-(morpholin-4-
ylcarbonyl)piperidin-3-y1](2-metylpropyl)amino} (0xo) axetic

XOTN N
O O
Dung dich chira tert-butyl (3S,5R)-3-{[etoxy(oxo)axetyl](2-

metylpropyl)amino}-5-(morpholin-4-ylcarbonyl)piperidin-1-carb oxylat (10,3g)
trong etanol (40ml) dugc bd sung dung dich nudce natri hydroxit 2M (22ml), va hdn
hop nay dugc khudy & nhiét d6 trong phong trong 6 gio. Hén hop phan tng duge
didu chinh dén do pH 7 bang axit clohydric 1M, va dugc chiét bang etyl axetat.
Cflét chiét dugc rira bang nuéc mudi bao hoa, va 1am kho trén magie sulfat khan.
Dung méi duge 1am bay hoi dudi 4p sudt giam d& thu duoc sén phdm dich (10,3g).

'H-NMR (CDCl;) & 0,78-0,99 (6H, m), 1,37-1,52 (9H, m), 1,79-2,16 (3H,
m), 2,38-3,86 (14H, m), 3,93-4,43 (2H, m).
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MS (ESI+, m/e) 442 (M+1).
Vi du tham chiéu 15

Tert-butyl (3S,5R)-3-{[({2-[(4-
metoxybutyl)amino]phenyl}amino)(oxo)axetyl](2-metylpropyl)amino}-5-
(morpholin-4-ylcarbonyl)piperidin-1-carboxylat

X° wr(j\rm

Axit {[(3S,5R)-1-(tert-butoxycarbonyl)-5-(morpholin-4-
ylcarbonyl)piperidin-3-y1]}(2-metylpropyl)amino} (oxo) axetic (10,3g), HOBt
(4,13g) va WSC- HCI (6,28g) dugc hoa tan trong DMF (50ml), N-(4-
metoxybutyl)benzen-1,2-diamin (4,67g) va diisopropyletylamin (11,3ml) dugc bd
sung vao, va hdn hgp nay dugc khudy & nhiét d9 trong phong trong 15 gio va &
60°C trong 2 gio. Hon hop phan tng dugc co, va phén cin dugc pha lodng véi
nuéc natri bicarbonat, va hdn hgp nay duoc chiét bing etyl axetat. Chét chiét dugc
rira bang nudc mudi bao hoa, va 1am kho trén magie sulfat khan. Dung mdi dugc
1am bay hoi duéi ap suét giam. Phén cin dugc cho chay séc ky cot silicagel, va
phén c4t phan doan dugc giai hép bang etyl axetat dugc cb dudi dp sudt giam dé thu

duoc san phdm dich (9,11g).

'H-NMR (CDCl3) & 0,86-1,03 (6H, m), 1,37-1,53 (9H, m), 1,70 (4H, d),
1,86-2,26 (3H, m), 2,37-2,97 (3H, m), 3,09-3,22 (3H, m), 3,25-3,48 (6H, m), 3,48-
3,98 (10H, m), 4,01-4,97 (2H, m), 6,70-6,84 (2H, m), 7,10-7,21 (1H, m), 7,35 (1H,
dd), 8,47-8,80 (1H, m).

MS (ESI+, m/e) 618 (M+1).
Vi du tham chiéu 16
Tert-butyl (3S,5R)-3-[{[1-(4-metoxybutyl)-1H-benzimidazol-2-

-88-



yl]carbonyl}(2-metylpropyl)amino]-5-(morpholin-4-ylcarbonyl)piperidin-1-
carboxylat va 1-(4-metoxybutyl)-N-(2-metylpropyl)-N-[(3S,5R)-5-(morpholin-4-
ylcarbonyl)piperidin-3-yl]-1H-benzimidazol-2-carboxamit

Ny N\/\/\o/ NIN\/\/\O/
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N
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Tert-butyl (3S,5R)-3-{[({2-[(4-
metoxybutyl)amino]phenyl}amino)(oxo)axetyl](2-mety1propy1)amino}-5-
(morpholin-4-ylcarbonyl)piperidin-1-carboxylat (9,11 g) dugc hoa tan trong axit
axetic (50ml), va hdn hop nay dugc khudy & 80°C trong 15 giv. Hon hop phén ung
duoc 1am ngudi dén nhiét @6 trong phong va dugc c6 dudi ap sudt giam, phan cin
dugc pha lodng v6i nude natri bicarbonat, va hén hop nay dugc chiét biang etyl
axetat. Chat chiét dugc rira bﬁng nudc mudi bdo hoa, va 1am kho trén magie sulfat
khan. Dung moi dugc lam bay hoi dudi ap sudt giam. Phén cén dugc cho chay sic
ky cdt silicagel bazo, va phén cét phan doan dugc giai hép bing etyl axetat dugc cd
dudi ap suét giam dé thu dugc tert-butyl (3S,5R)-3-[{[1-(4-metoxybutyl)-1H-
benzimidazol-2-yl]carbonyl}(2-metylpropyl)amino]-5-(morpholin-4-
ylcarbonyl)piperidin-1-carboxylat (5,85g), va phdn cét phan doan duoc giai hép
bing etyl axetat-metanol (theo ty 1¢ 85:15) dugc ¢b dudi ap suét giam dé thu dugc
1-(4-metoxybutyl)-N-(2—mety1propy1)-N-[(3S,SR)-S-(morpholin—4-
ylcarbonyl)piperidin-3-yl]-1H-benzimidazol-2-carb oxamit (580mg).

Tert-butyl (3S,5R)-3-[{[ 1-(4-metoxybutyl)-1H-benzimidazol-2-
yl]carbonyl}(2-mety1propy1)amino]-5-(morpholin-4-ylcarbonyl)piperidin-1-
carboxylat

'H-NMR (CDCl;) & 0,63-0,80 (2H, m), 0,89-1,07 (4H, m), 1,41-1,59 (9,
m), 1,59-1,80 (2H, m), 1,87-2,23 (4H, m), 2,30-2,98 (3H, m), 3,21-3,46 (6H, m),
3,49-3,91 (10H, m), 3,95-4,47 (5H, m), 7,18-7,51 (3H, m), 7,56-7,84 (1H, m).
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MS (ESI+, m/e) 600 (M+1).

1-(4-metoxybutyl)-N-(2-metylpropyl)-N-[(3S,5R)-5-(morpholin-4-
ylcarbonyl)piperidin-3-yl]-1H-benzimidazol-2-carboxamit

'H-NMR (CDCls) & 0,64-0,74 (2H, m), 0,95-1,07 (4H, m), 1,43-1,74 (3H,
m), 1,84-2,41 (4H, m), 2,48-2,67 (1H, m), 2,67-3,01 (3H, m), 3,03-3,44 (8H, m),
3,47-3,78 (9H, m), 4,06-4,46 (3H, m), 7,28-7,47 (3H, m), 7,62-7,81 (1H, m).

MS (ESI+, m/e) 500 (M+1).

Vidu?2

1-(4-metoxybutyl)-N-(2-metylpropyl)-N-[(3S,5R)-5-(morpholin-4-
ylcarbonyl)piperidin-3-yl]-1H-benzimidazol-2-carboxamit dihydroclorua

NIN\/\/\O/

j/\N 0 2HC

HN ‘ O

O
Tert-butyl (3S,5R)-3-[{[1-(4-metoxybutyl)-1H-benzimidazol-2-

yl]carbonyl}(2-metylpropyl)amino]-5 -(morpholin-4-ylcarbonyl)piperidin-1-
carboxylat (5,85g) dugc hoa tan trong metanol (20ml), hydro clorua 4M-etyl axetat
(20ml) duge bd sung vao, va hén hgp nay dugc khudy & nhiét @ trong phong trong
15 gio. HOn hop phan tmg dugc ¢, va phén cin dugc pha loéng v6i nudc natri
bicarbonat, va hdn hop nay dugc chiét bing etyl axetat. Chét chiét duoc rira bang
nude mudi bao hoa, va 1am kho trén magie sulfat khan. Dung mdi dugc lam bay hoi
dudi 4p suét giam. Phén cin duge cho chay séc ky cot silicagel bazo, va phin cét
phén doan dugc giai hép bang etyl axetat-metanol (theo ty 1€ 9:1) dugc c6 dudi ép
suét giam dé thu dugc 1-(4-metoxybutyl)-N-(2-metylpropyl)-N-[(3S,5R)-5-
(morpholin-4-ylcarbonyl)piperidin-3-yl]-1H-benzimidazol-2-carboxamit (4,40g).
Hop chét 1-(4-metoxybutyl)-N-(2-metylpropyl)-N-[(3S,5R)-5-(morpholin-4-
ylcarbonyl)piperidin-3-yl]-1H-benzimidazol-2-carboxamit (2,20g) thu dugc dugc
hoa tan trong etyl axetat (20ml), hydro clorua-etyl axetat 4M (5Sml) va metanol
(20ml) dugce bd sung vao, va hdn hgp nay dugc khudy & nhiét d6 trong phong trong
5 phit. Hon hop phan tng duge cd dudi 4p sut giam dé thu dugc san phém dich
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(2,522).

'"H-NMR (DMSO-d¢) & 0,63-0,76 (2H, m), 0,85-1,00 (4H, m), 1,40-1,60
(2H, m), 1,68-1,89 (2H, m), 1,93-2,17 (2H, m), 2,20-2,44 (2H, m), 2,81-3,81 (20H,
m), 4,19-4,39 (3H, m), 7,23-7,46 (2H, m), 7,57-7,81 (2H, m), 8,38-9,77 (2H, m).

MS (ESI+, m/e) 500 (M+1).
Vi du tham chiéu 17

6-flo-1-(4-metoxybutyl)-N-(2-metylpropyl)-N-[(3S,5R)-5-(morpholin-4-
ylcarbonyl)piperidin-3-y1]-1H-benzimidazol-2-carboxamit dihydroclorua
F
Ny N\/\/\'O

O 2HCI

ovs

Tert-butyl (3S,5R)-3-{[({4-flo-2-[(4-
metoxybutyl)amino]phenyl}amino)(oxo) axetyl](2-metylpropyl)amino}-5-
(morpholin-4-ylcarbonyl)piperidin-1-carboxylat (294mg) dugc hoa tan trong axit
axetic (5ml), v& hdn hop nay dugc khudy & 80°C trong 3 ngdy. Hon hop phén tng
dugce lam ngudi dén nhiét do trong phong, hydro clorua 4M-etyl axetat (5ml) dugc
bd sung vao hdn hgp phéan ing, va hdn hgp nay dugc khudy & nhiét d6 trong phong
trong 2 git. Hon hop phan tng dugce ¢, va phén cin dugc pha lodng v6i nude natri
bicarbonat, va dugc chiét bang etyl axetat. Chét chiét duoc rira bing nuée mudi bao
hoa, va dugc 1am khd trén natri sulfat khan. Dung mdi dugc lam bay hoi dudi ap
sudt giam. Phin cin duge cho chay séc ky cot silicagel bazo, va phén cét phan doan
duoc giai hdp bing etyl axetat-metanol (theo ty 1& 85:15) dugc cd dudi ap suét
giam. Phén cin dugc hoa tan trong etyl axetat, hydro clorua 4M-etyl axetat (1ml)

duoc bd sung vio, va hdn hop nay dugc cb lai dé thu duoc san phdm dich (113mg).

'"H-NMR (DMSO-dg) & 0,64-0,79 (2H, m), 0,83-1,01 (4H, m), 1,37-1,60
(2H, m), 1,66-1,89 (2H, m), 1,91-2,18 (2H, m), 2,15-2,44 (1H, m), 2,85-3,85 (20H,
m), 4,30 (3H, t), 7,09-7,25 (1H, m), 7,57-7,79 (2H, m), 8,57 (1H, br s), 9,20-9,42

(1H, m), 9,46-9,81 (1H, m).
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MS (ESI+, m/e) 518 (M+1).
Vi du tham chiéu 18

6-flo-1-(4-metoxybutyl)-N-(2-metylpropyl)-N-[(3S,5R)-5-(morpholin-4-
ylcarbonyl)piperidin-3-yl]-1H-benzimidazol-2-carboxamit dihydroclorua

Q

Tert-butyl (3S,5R)-3-[{[6-flo-1-(4-metoxybutyl)- 1H-benzimidazol-2-
yl]carbonyl}(2-metylpropyl)amino]-5 -(morpholin-4-ylcarbonyl)piperidin-1-
carboxylat dugc hoa tan trong hydro clorua 4M-etyl axetat (5ml), va hdn hop nay
duoc khudy & nhiét do trong phong trong 4 gio. Hbn hop phan tng dugce cd dé thu
dugc san phdm dich (567mg).

'H-NMR (DMSO-dg) 8 0,64-0,79 (2H, m), 0,83-1,01 (4H, m), 1,37-1,60
(2H, m), 1,66-1,89 (2H, m), 1,91-2,18 (2H, m), 2,15-2,44 (1H, m), 2,85-3,85 (20H,
m), 4,30 3H, t), 7,09-7,25 (1H, m), 7,57-7,79 (2H, m), 8,57 (1H, br s), 9,20-9,42
(1H, m), 9,46-9,81 (1H, m).

MS (ESI+, m/e) 518 (M+1).

Theo cach twong tu nhu trong vi du tham chiéu 18, thu dugc hop chit sau
day (vi du 3).

Vidu3

1-(4-metoxybutyl)-N-(2-metylpropyl)-N-[(35)-piperidin-3 -yl]-1H-

benzimidazol-2-carboxamit dihydroclorua
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NIN\/\/\O/

Y\N #
' 2HCI
N

MS (ESI+, m/e) 387 (M+1.)
Vi du tham chiéu 19

5-flo-1-(4-metoxybutyl)-N-(2-metylpropyl)-N-[(3 S,5R)-5-(pyrolidin-1-
ylcarbonyl)piperidin-3-yl]- 1H-benzimidazol-2-carboxamit dihydroclorua

F

O  2HCI

(6]
MS (ESI+, m/e) 502 (M+1).

Vidu4

1-(4-metoxybutyl)-N-(2-metylpropyl)-N-[(3S ,5R)-5-(piperidin-1-
ylcarbonyl)piperidin-3-yl]- 1H-benzimidazol-2-carboxamit dihydroclorua

NIN\N\O/

Y\N “Np 2HE

MS (ESI+, m/e) 498 (M+1).
Vi du tham chiéu 20

N-[(3 S,SR)-S-(azetidin—l-ylcarbonyl)piperidin-3-yl]-S-ﬂo- 1-(4-
metoxybutyl)-N-(2-metylpropyl)- 1H-benzimidazol-2-carboxamit
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NIN\/\/\O/

\(\ o)
HN NJ

Tert-butyl (3R,58)-3-(azetidin-1-ylcarbonyl)-5-[{[5-flo-1-(4-metoxybutyl)-
1H-benzimidazol-2-yl]carbonyl} (2-metylpropyl)amino]piperidin-1-carboxylat
(80mg) dugc hoa tan trong axit trifloaxetic (3ml), va hén hop nay dwgc khudy &
nhiét d trong phong trong 1 gid. Nudc natri bicarbonat duge bd sung vao hdn hop
phan trng, va hdn hop nay dugc chiét bang etyl axetat. Chét chiét dugc rira bang
nuéc mudi bdo hoa, va duoc 1am kh() trén natri sulfat khan. Dung moi dugc la‘lm

bay hoi duéi 4ap sudt giam dé thu dugc sdn phdm dich (42mg).
MS (ESI+, m/e) 488 (M+1).
Vi du tham chiéu 21

6-flo-N-[(3S,5R)-5-(hydroxymetyl)piperidin-3-y1]-1-(4-metoxybutyl)-N-(2-

metylpropyl)-1H-benzimidazol-2-carboxamit dihydroclorua
F
\/\/\0/

Y\NIO 2HCI

Tert-butyl (3S,5R)-3-[{[6-flo-1-(4-metoxybutyl)-1H-benzimidazol-2-
yl]carbonyl}(Z-metylpropyl)amino]-S-(hydroxymetyl)piperidin-l-carboxylat
(182mg) dugc hoa tan trong hydro clorua 10-20%-metanol (5ml), va hdn hop nay
dugc khudy & nhiét d trong phong trong 3 ngay. Hon hop phén tmg dugc cb dé thu
dwoc san pham dich (169mg).

MS (ESI+, m/e) 435 (M+1).
Vi du tham chiéu 22

1-tert-butyl 3-metyl (3R,55)-5-[(1H-benzimidazol-2-ylcarbonyl)(2-
metylpropyl)amino]piperidin-1,3-dicarboxylat
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N& NH

Y\N:\[o
o_N
>< Té\zox
o) o
2-(triclometyl)-1H-benzimidazol (19g) va 1-tert-butyl 3-metyl (3R,55)-5-

[(2-metylpropyl)amino]piperidin-1,3-dicarboxylat (25g) dugc hoa tan trong THF
(1200ml), natri hydro carbonat (67g) va nudc (600ml) duoc bd sung vio, va hdn
hgp nay dugce khudy & nhiét 49 trong phong trong 1 gior va ¢ 50°C trong 1 gid. Sau
khi 1am bay hoi dung moi, phin cgn dugc chiét 3 14n bang etyl axetat (700ml). Chét
chiét dugc rira lién tuc bang dung dich nuwée axit xitric 10% (500ml) va nuéce mudi,
va dugc 1am kho trén natri sulfat khan. Dung mdi dugc lam bay hoi dudi ap suét
giam. Phén cin dugc hoa tan trong etyl axetat (1000ml), dugc cho chay séc ky cot
silicalgel bazo, va phén cit phan doan dugc giai hép bing etyl axetat dugc cd dudi

ap sudt giam dé thu dugc san pham dich (30,6g).

'H-NMR (CDCls) 5 0,78-1,09 (6 H, m), 1,17-1,55 (9 H, m), 1,77-2,95 (S H,
m), 3,11-3,79 (6 H, m), 3,99-4,73 (4 H, m), 7,24-7,41 (2 H, m), 7,45-7,59 (1 H, m),
7,72-7,88 (1 H, m), 10,66-10,98 (1 H, m).

MS (ESI+, m/e) 459 (M+1).

Vi du tham chiéu 23

1-tert-butyl 3-metyl (3R,5 S)-5-[{[1-(4-metoxybutyl)- 1H-benzimidazol-2-
yl]carbonyl}(2-metylpropy1)amino]piperidin—1,3-dicarboxy1at

NIN\/\/\OI

Y\N o
ey
1-tert-butyl 3-metyl (3R,5 S)-S-[(1H-benzimidazol-Z-ylcarbonyl)(2-
metylpropyl)amino]piperidin—1,3-dicarboxy1at (30g) va 4-metoxybutyl
metansulfonat (12,5g) dugc hoa tan trong DMA (600ml), xesi carbonat (32g) dugc

bd sung vao, va hdn hop nay dugc khudy & 70°C trong 12 gio. Hon hop phan tng
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dugc rét vao nude da (1000ml), va hén hop nay dugc chiét hai 14n bang etyl axetat
(1000ml). Chiét chiét dugc rira bing nuéc mudi, va duoc 1am khd trén natri sulfat

khan. Dung moi dugc lam bay hoi duéi ap sudt giam. Phin cin dugc cho chay séc
ky c0t silicagel, va phin cit phan doan dugc giai hép bing etyl axetat-hexan (1:4 -

1:1) dugce cd dudi dp sudt giam @& thu dugc san phdm dich (28,7g).

'H-NMR (CDCL) § 0,76 (4H, d), 1,01 (2H, d), 1,30-1,52 (9H, m), 1,58-2,07
(4H, m), 2,10-2,93 (4H, m), 3,27-3,75 (12H, m), 4,06-4,57 (SH, m), 7,26-7,48 (3H,
m), 7,79 (1H, d).

MS (ESI+, m/e) 545 (M+1).
Vi du tham chiéu 24

Axit (3R,58)-1-(tert-butoxycarbonyl)-5-[{[1 -(4-metoxybutyl)-1H-
benzimidazol-2-yl]carbonyl}(2-metylpropyl)amino]piperidin-3-carb oxylic

NN~
Y\NIO
Xo\gw X OH
1-tert-butyl 3-metyl (3R,5S)-5-[{[1-(4-metoxybutyl)- 1H-benzimidazol-2-
yl]carbonyl}(2-metylpropyl)amino]piperidin-1,3-dicarboxylat (15g) dugc hoa tan
trong metanol (150ml), dung dich nuéc natri hydroxit 4N (250ml) dugc bd sung
vao, va hdn hop nay dugc khudy & 50°C trong 1 gid. Dung mdi dugc 1am bay hoi
dudi 4p sudt giam, va phan cin dugc lam lanh bing d4, trung hoa bang axit
clohydric 2N, va chiét hai 14n etyl axetat (500ml). Chét chiét dwoc rira bang nuéce
mudi, va dugc 1am khd trén natri sulfat khan. Dung moi dugc lam bay hoi dudi 4p
sudt gidm. Phén cin dugc 1am kho dudi ap suét giam dé thu dugc san phdm dich

(15,0g).

'H-NMR (CDCly) & 0,66-1,06 (6H, m), 1,30-1,51 (9H, m), 1,56-1,75 (2H,
m), 1,00-2,03 (2H, m), 2,07-3,00 (4H, m), 3,32 (6H, d), 3,71 (10H, d), 3,98-4,48
(5H, m), 7,25-7,51 (3H, m), 7,52-7,83 (1H, m).

Vi du tham chiéu 25

-96-



20119

Tert-butyl (3R,5S)-3-(hydroxymetyl)-5-[{[1-(4-metoxybutyl)-1H-
benzimidazol-2-yl]carbonyl}(2-metylpropyl)amino]piperidin-1-carboxylat

Ny N~ o”
Y\NIO

XOIO\/OH

Natri bohydrua (4,45g) dugc tao huyén phu trong THF (25ml)-etanol
(75ml), va canxi clorua (6,5g) dugc bb sung vao. Sau khi khudy & 0°C trong 1 gio,
dung dich chira 1-tert-butyl 3-metyl (3R,5 S)-5-[{[1-(4-metoxybutyl)-1H-
benzimidazol-2-yl]carbonyl} (2-metylpropyl)amino]piperidin-1,3-dicarboxylat
(4,0g) trong THF (50ml) dugc bd sung vao. Sau khi khudy & nhiét do trong phong
trong 12 gid, etyl axetat (150ml) va nuéc (S0ml) duge bd sung vao mdt cach tir tir
theo trinh tu nay, va hén hop nay duge loc. Lép hitu co cua chét loc dugc cét phan
doan, rira bang nuéc mudi, va dugc 1am kho trén natri sulfat khan. Dung mdi dugc
lam bay hoi duéi ap sudt giam. Phin cin duge lam kho dudi 4p suit giam dé thu

dugc san phim dich (1,8g).
'H-NMR (CDCls) & 0,77 (4H, d), 1,02 (2H, d), 1,31-1,51 (9H, m), 1,56-2,88
(9H, m), 3,24-3,73 (11H, m), 3,98-4,48 (5H, m), 7,28-7,53 (3H, m), 7,79 (1H, dd).
MS (ESI+, m/e) 517 (M+1).
Vi du tham chiéu 26

Tert-butyl (3R,58)-3-carbamoyl-5-[{[1-(4-metoxybutyl)-1H-b enzimidazol-
2-yl]carbonyl}(2-metylpropyl)amino]piperidin- 1-carboxylat

N N~~~
Y\NIO
o
X \g,N X NH,
Dung dich chira axit (3R,5S)-1-(tert-butoxycarbonyl)-5-[{[1-(4-
metoxybutyl)-1H-benzimidazol-2-yl]carbonyl}(2-metylpropyl)amino]piperidin-3-
carboxylic (540mg), mudi 1H-1,2,3-benzotriazol-1-o0l amoni (345mg) va
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WSC- HCI (383mg) trong DMF (10ml) dugc khudy & nhiét do trong phong trong
24 gid, va hdn hgp nay duge dugce rét vao nude va duge chiét bing etyl axetat.
Chét chiét dugc rira bing nuéc mudi bdo hoa, va 1am kho trén magie sulfat khan.
Dung mdi dugc lam bay hoi du6i ap suét giam. Phén ciin dugc cho chay séc ky cot
silicagel, va phén cit phan doan dugc giai hép bing ety axetat-hexan (theo ty 1¢

1:9 - 1:0) dugce cb dudi ép sudt giam dé thu dugc san phim dich (270mg).

'"H-NMR (CDCly) & 0,77 (3H, d) 0,93-1,07 (3H, m), 1,21-1,55 (9H, m),
1,55-3,01 (9H, m), 3,24-4,60 (12H, m), 5,45 (1H, d), 5,66-6,06 (1H, m), 7,23-7,52
(3H, m), 7,79 (1H, d).

MS (ESI+, m/e) 430 (M+1).

Vi du tham chiéu 27

Tert-butyl (3R,55)-3-(1-hydroxy-1-metyletyl)-5-[{[1 -(4-metoxybutyl)-1H-
benzimidazol-2-yl]carbonyl} (2-metylpropyl)amino]piperidin-1-carboxylat

NIN\/\/\O/

Y\N o

><°wor”(j%°”

Dung dich chira 1-tert-butyl 3-metyl (3R,58)-5-[{[1-(4-metoxybutyl)-1H-
benzimidazol-Z-yl]carbonyl}(2-mety1propy1)amino]piperidin-1,3-dicarboxylat
(330mg) trong THF (5ml) dugc lam lanh xudng -40°C, dung dich (1ml) chira metyl
magie bromua 3M trong ete dugc bd sung vao va hdn hop nay duoc khudy & nhiét
d0 trong phong trong 1 gio. Hdn hop phan ung dugce rot vao dung dich amoni
clorua bdo hoa, va hén hop nay dugc chiét bang etyl axetat. Chét chiét dugce 1am
kho trén natri sulfat khan va dung mdi dugc lam bay hoi dudi ap sudt giam. Phin
can dugc cho chay séc ky cot silicagel, va phin cit phan doan dugc giai hép bing
etyl axetat-hexan (theo ty 1€ 1:1 - 1:0) dugc co dudi 4p suét giam dé thu duoc san
phém dich (180mg).

MS (ESI+, m/e) 545 (M+1).

Vi du tham chiéu 28
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Tert-butyl (3R,5S)-3-formyl-5-[ {[1-(4-metoxybutyl)- 1H-benzimidazol-2-
yl]carbonyl}(2-metylpropyl)amino]piperidin- 1-carboxylat

NIN\/\/\O/

\r\N o

Xo%(@\éo

Dung dich chtra tert-butyl (3R,5 S)-3-(hydroxymetyl)-5-[{[1-(4-
metoxybutyl)- 1H-benzimidazol-2-yl]carbonyl} (2-metylpropyl)amino]piperidin-1-
carboxylat (1,0g) trong axetonitril (20ml) dugc bd sung 1,1,1-tris(axetyloxy)-1,1-
dihydro-1,2-benziodoxol-3-(1H)-on (0,98g), va hén hop nay duge khudy & nhiét do
trong phong trong 3 gio. Dung dich nudc natri thiosulfat 10% dugc bd sung vao
hdn hop phan tng, va hdn hop nay dugc khudy trong 30 phit. Sau khi cat phan
doan, 16p hiru co dugce rira bang nuée natri hydro carbonat béo hoa va nude mudi,
va duoc 1am kho trén natri sulfat khan. Dung moi dugc lam bay hoi dudi ap sudt
giam. Phén cin dugc cho chay séc ky cot silicagel, va phin cAt phan doan dugc giai
hép bang etyl axetat-hexan (theo ty 1¢ 1:1) dugc ¢ dudi ap sudt gidm dé thu dugc
san phdm dich (1,0g).

MS (ESI+, m/e) 515 (M+1).
Vi du tham chiéu 29

Tert-butyl (3R,5S)-3-(1-hydroxyetyl)-5-[{[1 -(4-metoxybutyl)-1H-
benzimidazol-2-yl]carbonyl}(2-metylpropyl)amino] piperidin-1-carboxylat

NIN\/\/\O/
Y\N (o
oN OH
o)

Dung dich chura tert-butyl (3R,5 S)-3-formyl-5-[{[1-(4-metoxybutyl)-1H-
benzimidazol-2-yl]carbonyl} (2-metylpropyl)amino]piperidin-1-carboxylat (150mg)
trong THF (10ml) duoc bd sung dung dich metyl magie bromua-ete 3M (0,3ml), va
hdn hop nay dugc khudy & nhiét do trong phong trong 1 gio. Hbn hop phan tng
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duoc rot vao dung dich amoni clorua béo hoa, va hdn hop nay dugc chiét bang etyl
axetat. Chit chiét duoc rira b%mg nuée mudi bao hoa, va dwge 1am kho trén natr_i
sulfat khan. Dung moi dugc lam bay hoi dudi ap sudt giam. Phin cin duge cho
chay sic ky cot silicagel, va phén c4t phan doan dugc giéi hép bing etyl axetat-
hexan (theo ty 1& 1:1 - 1:0) dugc cb dudi ap sut giam dé thu dugc san phém dich
(100mg).

MS (ESI+, m/e) 531 (M+1).
Vi du tham chiéu 30

Tert-butyl (3R,58)-3-(1-hydroxy-2-metoxyetyl)-5- [{[1-(4-metoxybutyl)-
1H-benzimidazol-Z-yl]carbonyl}(2-metylpropyl)amino]piperidin-l-carboxylat

Tert-butyl (3 S,5R)-3-[{[1-(4-metoxybutyl)-1H-benzimidazol-2-
yl]carbonyl}(2-metylpropyl)amino]-5-oxiran-2-y1piperidin-1-carboxylat (200mg)
duoc hoa tan trong metanol (5ml), dung dich natri metylat 28%-metanol dugc bd
sung vio, va hdn hop ndy duoc khudy & 70°C trong 6 gid. Dung mdi dugc 1am bay
hoi du6i 4p suét giam, va phén cin dugc chiét bang etyl axetat. Chét chiét duge rira
béng nudc mubi béo hoa, va duge lam kho trén natri sulfat khan. Dung méi duoc
lam bay hoi du6i ap sudt giam. Phan cin duge cho chay sic ky cot silicagel, va
phén cit phan doan dugc gidi hép bang etyl axetat-hexan (theo ty 1¢ 1:1 - 1:0) duoc

c6 dudi ap suit giam 8 thu dugc san pham dich (157mg).
'MS (EST+, m/e) S61(M+1).
Vidus

N-[(38,5R)-5-carbamoylpiperidin-3-yl]-1 -(4-metoxybutyl)-N-(2-

metylpropyl)- 1H-benzimidazol-2-carboxamit dihydroélorua
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Y\N 0 ZHCI
HN NH,
o

Tert-butyl (3R,5S)-3-carbamoyl-5-[{[1-(4-metoxybutyl)-1H-benzimidazol-
2-yl]carbonyl}(2-metylpropyl)amino]piperidin-1-carboxylat (260mg) dugc hoa tan
trong etyl axetat (3ml), hydro clorua 4N-etyl axetat (Sml) dugc bd sung vao, va hdn
hgp nay dugc khudy trong 1 gid. Dung mdi dugc lam bay hoi dudi 4p sudt giam dé
thu dugc san phdm dich (220mg).

'"H-NMR (DMSO-d¢) & 0,61-0,79 (3H, m) 0,88-0,99 (3H, m), 1,45-1,60
(2H, m), 1,74-1,88 (2H, m), 2,07-2,41 (2H, m), 2,70-3,01 (1H, m), 3,10-3,63 (9H,
m), 4,21-4,41 (3H, m), 7,12 (1H, br s), 7,28-7,48 (2H, m), 7,53-7,84 (3H, m), 8,98
(2H, br s), 9,54-9,95 (2H, m).

MS (ESI+, m/e) 430 (M+1).

Theo c4ch twong tu nhu trong vi du 5, thu dugce cac hop chét dudi day (cac
vi du 6-13).

Vidub6

1—(4-metoxybutyl)-N-(2-metylpropyl)-N-[(3RS,5RS)-5-(morpholin—4-
ylcarbonyl)piperidin-3-y1]-1H-benzimidazol-2-carboxamit dihydroclorua

l&\,/\/'\o/
\K\Nlo 2HC!

MS (ESI+, m/e) 500 (M+1).
Vidy7

1-(4-metoxybutyl)-N-(2-metylpropyl)-N-[(3S,5R)-5-(pyrolidin-1-
ylcarbonyl)piperidin-3-yl]-1H-benzimidazol-2-carboxamit dihydroclorua
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YN O  2HC

MS (ESI+, m/e) 484 (M+1).
Vidu8

N-{(3S,5R)-5-[(4,4-diflopiperidin-1 -yl)carbonyl]piperidin-3-yl}-1-(4-
metoxybutyl)-N-(2-metylpropyl)-1 H-benzimidazol-2-carboxamit dihydroclorua

N\ N\/\/\o
2HC

é\ﬁ

MS (ESI+, m/e) 534 (M+1).
Vidu9

1-(4-metoxybutyl)-N-(2-metylpropyl)-N-[(3S ,5R)-5-(1,4-oxazepan-4-
ylcarbonyl)piperidin-3-yl]- 1H-benzimidazol-2-carboxamit dihydroclorua

MS (ESI+, m/e) 514 (M+1).
Vi du 10

N-[(3S,5R)-5-(2,3-dihydro-4H-1 ,4-benzoxazin-4-ylcarbonyl)piperidin-3-
yl]-1-(4-1netoxybutyl)-N-(2-metylpropy1)-1H-benzimidazol-Z—carboxamit
dihydroclorua
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MS (ESI+, m/e) 548 (M+1).
Vi dy 11

Metyl (3R,5S)-5-[{[1-(4-metoxybutyl)- 1H-benzimidazol-2-yl]carbonyl}(2-
metylpropyl)amino]piperidin-3-carboxylat dihydroclorua

AN 2Hel

MS (ESI+, m/e) 445 (M+1).
Vi dy 12

Axit (3R,58)-5-[{[1-(4-metoxybutyl)- 1H-benzimidazol-2-yl]carbonyl}(2-
metylpropyl)amino]piperidin-3-carboxylic dihydroclorua

> 2HC
AN, A _OH

]
MS (ESI+, m/e) 431 (M+1).

Vidul3

N-[(3S,5R)-5-(1-hydroxy-1-metyletyl)piperidin-3 -yl]-1-(4-metoxybutyl)-N-
(2-metylpropyl)-1 H-benzimidazol-2-carboxamit dihydroclorua
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Tert-butyl (3R, 5S)-3-(1-hydroxy-1-metyletyl)-5-[ {[1-(4-metoxybutyl)-1H-
benzimidazol-2-yl]carbonyl}(2-metylpropyl)amino]piperidin-1-carboxylat (180mg)
dugc hoa tan trong etyl axetat (2ml), hydro clorua 4N-etyl axetat (4ml) dugce b
sung vao, va hdn hop nay duoc khudy trong 1 gid. Dung méi dugc lam bay hoi

duéi ap suét giam d& thu dugc san pham dich (130mg).

'H.NMR (DMSO-dg) § 0,64-0,75 (2H, m), 0,86-0,98 (4H, m), 1,40-1,58
(2H, m), 1,65-1,88 (2H, m), 1,88-2,36 (4H, m), 2,69-3,63 (9H, m), 3,79-3,95 (3H,
m), 4,07-4,40 (5H, m), 4,99 (2H, br s), 7,22-7,44 (2H, m), 7,62-7,79 (2H, m), 8,41
(1H, br s), 8,67-8,87 (1H, m), 9,14 (1H, brs).

MS (ESI+, m/e) 445 (M+1).
Vi du 14

N-[(3 S,SR)-S-(hydroxymetyl)piperidin-3-yl]-1-(4-met_oxybuty1)-N-(2-

metylpropyl)-1H-benzimidazol-2-carboxamit dihydroclorua

NIN NN

Sy S o »
Y\ ~ 2HCl
HN _A\_:OH

Cho TFA (5ml) vao tert-butyl (3R,5 S)-3-(hydroxymetyl)-5-[{[1-(4-
metoxybutyl)-1H-benzimidazol-2-yl] carbonyl}(2-metylpropyl)amino]piperidin-1-
carboxylat (150mg) trong THF (2ml) va hdn hop nay dugc khudy & nhiét @6 trong
phong trong 1 giv. Dung mdi dugc 1am bay hoi dudi 4p sudt giam, va phén cin
dugce cho chay HPLC diéu ché pha ngugc va phén cAt phan doan da giéi hép dugc
cd dudi ap suét giam. Lép nude con lai duge trung hoa bang nudc natri hydro
carbonat bio hoa va duge chiét bang etyl axetat. Chét chiét dugc 1am kho trén natri
sulfat khan, hydro clorua-metanol 10 - 20% dugc bd sung vao, va dung méi dugce
1am bay hoi duéi ap sudt giam dé thu duoc san pham dich (75mg).
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'H-NMR (DMSO-dg) § 0,67-0,76 (3H, m) 0,90-0,99 (3H, m), 1,37-1,58
(2H, m), 1,63-1,88 (2H, m), 1,86-2,21 (2H, m), 2,50 (2H, dt), 3,02-4,92 (16H, m),
7,37 (2H, d), 7,63-7,84 (2H, m), 8,65 (1H, br s), 9,05-9,74 (1H, m).

MS (ESI+, m/e) 417 (M+1).

Theo cach twong tw nhu trong vi dy 14, thu duge céc hop chit dudi day (cac
vi du 15-18).

Vidu 15

1-(4-metoxybutyl)-N-[(3S,5R)-5-(5-metyl-1,3 ,4-oxadiazol-2-yl)piperidin-3-
yl]-N-(2-metylpropyl)- 1H-benzimidazol-2-carboxamit dihydroclorua

MS (ESI+, m/e) 469 (M+1).
Vidu 16

N-[(38,5R)-5-(1-hydroxyetyl)piperidin-3-yl]-1 -(4-metoxybutyl)-N-(2-

metylpropyl)-1H-benzimidazol-2-carboxamit dihydroclorua

,NIN\N\O/

NS0 2HC

HN ) _OH
MS (ESI+, m/e) 431 (M+1).
Viduy 17

N-{(38,5R)-5-[xyclopropyl(hydroxy)metyl]piperidin-3 -yl}-1-(4-
metoxybutyl)-N-(2-metylpropyl)- 1H-benzimidazol-2-carboxamit dihydroclorua
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O

HN OH

MS (ESI+, m/e) 457 (M+1).
Viduy 18

N-{(3S,5R)-5-[hydroxy(pyridin-2-yl)metyl]piperidin-3-yl}-1-(4-
metoxybutyl)-N-(2-metylpropyl)-1H-benzimidazol-2-carboxamit trihydroclorua

MS (ESI+, m/e) 494 (M+1).
Vidu 19

N-[(38S,5R)-5-(azetidin-1-ylcarbonyl)piperidin-3-yl]-1 -(4-metoxybutyl)-N-
(2-metylpropyl)-1 H-benzimidazol-2-carboxamit

NIN\/\/\O/

\r\N (o)
O

o)
Cho TFA (3ml) vao tert-butyl (3R,5S)-3-(azetidin-1-ylcarbonyl)-5-[{[1-(4-

metoxybutyl)-1H-benzi1nidazol-2-yl]carbonyl}(2-metylpropyl)amino]piperidin-1-
carboxylat (230mg) trong 1,2-dicloetan (3ml) va hdn hgp nay dugc khudy & nhiét
d6 trong phong trong 1 gid. Dung méi duge lam bay hoi dué6i 4p suét giam, va phén
cin dugc hoa tan trong etyl axetat-nuéc, va trung hoa bing nudc natri hydro
carbonat bio hoa. Lép hitu co dwge 1am kho trén natri sulfat khan va dung moi
dugce lam bay hoi duéi ap sudt giam dé thu dugc san phém dich (100mg).
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MS (ESI+ m/e) 470 (M+1).
Vi dy 20

{(3R,5S)-5-[{[1-(4-metoxybutyl)- 1H-b enzimidazol-2-yl]carbonyl}(2-
metylpropyl)amino]piperidin-3-yl}metyl axetat dihydroclorua

&

0 .

Tert-butyl (3R,58)-3-(hydroxymetyl)-5-[{[1-(4-metoxybutyl)-1H-
benzimidazol-2-yl]carbonyl}(2-metylpropyl)amino]piperidin- 1-carboxylat (200mg)
duoc hoa tan trong etyl axetat (2ml), hydro clorua 4N-etyl axetat (Sml) dugc bd
sung vao, va hén hop nay dugc khudy trong 1 gi¢. Dung mdi dwgc lam bay hoi

dudi 4p suét gidm dé thu dugce san pham dich (200mg).
MS (ESI+, m/e) 459 (M+1).
Vi du 21

N-[(3S,5R)-5-(1-hydroxy-2-metoxyetyl)piperidin-3 -yl]-1-(4-metoxybutyl)-
N-(2-metylpropyl)-1H-benzimidazol-2-carboxamit dihydroclorua

Tert-butyl (55)-3-(1-hydroxy-2-metoxyetyl)-5-[{[1 -(4-metoxybutyl)-1H-
benzimidazol-2-yl]carbonyl}(2-metylpropyl)amino]piperidin-1 -carboxylat (150mg)
dugc hoa tan trong dung dich hydro clorua metanol 10-20% (10ml), va hdn hop nay
dugc khudy & nhiét 4o trong phong trong 3 gio. Dung moi dugce lam bay hoi dudi

ap suét gidm dé thu duge san phdm dich (140mg).
MS (ESI+, m/e) 461 (M+1).
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Vi du 22

1-(4-metoxybutyl)-N-(2-metylpropyl)-N-[(3S,5R)-5-(morpholin-4-

ylcarbonyl)piperidin-3-yl]-1H-benzimidazol-2-carboxamit metansulfonat

Tert-butyl (3S,5R)-3-[{[1-(4-metoxybutyl)-1H- benzimidazol-2-
yl]carbonyl} (2-metylpropyl)amino]-5- (morpholin-4- ylcarbonyl)plperldm-l-
carboxylat (10,2g) dugc hoa tan trong etyl axetat (17ml) va metanol (5ml), hydro
clorua 4N-etyl axetat (34ml) dugc bd sung vao, va hdn hop nay dugc khuédy trong 1
gid. Hon hop phan Gng dugc rét vao dung dich nudce natri hydro carbonat 10%
(125ml), va hdn hop nay duge chiét bang etyl axetat. Chét chiét dugc rira bing
nuée mudi, va duoc 1am kho trén natri sulfat khan. Dung moi duoc lam bay hoi
duéi ap sudt giam. Mot phén (7,8g) cua phan cin (8,1g) dwoc hoa tan trong etyl
axetat (60ml), va dugc hoa tan trong axit metansulfonic (1,5g) bing cich gia nhiét
(90°C). Hon hop nay dugc dé & nhiét do trong phong trong 4 ngay, va cdc tinh thé
két tia dugc thu gom bing cach loc @é thu dugc san phém dich duédi dang céc tinh
thé thé (7,3g).

MS (ESI+, m/e) 500 (M+1).
Vi du tham chiéu 31

6-metoxy-1-(4-metoxybutyl)-N-(2-metylpropyl)-N-{(3 S,5R)-5-(morpholin-
4-ylcarbonyl)piperidin-3-yl}-1 H-benzimidazol-2-carboxamit dihydroclorua

0—
NIN\/\/\.O/
<0
HN AN
o 2HCI
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tert-butyl (3S,5R)-3-{{{6-metoxy-1-(4-metoxybutyl)-1H-benzimidazol-2-
yl}carbonyl}(2-metylpropyl)amino}-5-(morpholin-4-ylcarbonyl)piperidin-1-
carboxylat (82mg) dwgc hoa tan trong hydro clorua 2M-etyl axetat (3ml), va hdn
hop nay dugc khudy & nhiét d trong phong trong 1 gi¢ va dugc cd dé thu dugc san
phém dich (78mg).

MS (ESI+, m/e) 530 (M+1).

Theo cach twong ty nhu trong vi du tham chiéu 31, thu dwoc hop chit dué6i

~ day (vi du tham chiéu 32).
Vi du tham chiéu 32

6-metoxy-1-(4-metoxybutyl)-N-(2-metylpropyl)-N-{(3 S,5R)-5-(pyrolidin-1-
ylcarbonyl)piperidin—3-yl}-1H-benzimidazol-Z-carboxamit dihydroclorua

MS (ESI+, m/e) 514 (M+1).
Vi du tham chiéu 33

Tert-butyl (3S,5R)-3-{(1 H-benzimidazol-2-ylcarbonyl)(2-
metylpropyl)amino}-5-(morpholin-4-ylcarbonyl)piperidin-1 -carboxylat

o
><o\g,N X N

2-(triclometyl)-1H-benzimidazol (2,00g) va tert-butyl (3S,5R)-3- {(2-
metylpropyl)amino}-3 -(morpholin-4-ylcarbonyl)piperidin-1-carboxylat (2,84g)

duoc hoa tan trong tetrahydrofuran-nuéce (theo ty 1€ 3 :2,150ml), natri hydro
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carbonat (6,45g) dugc bd sung vao va hdn hgp nay duoc khudy & nhiét d6 trong
phong trong 1 gio. Hon hop phan tng dugc ¢6 dudi ap suét giam, dugc pha lodng
v6i nude, va hdn hop nay duge chiét bang etyl axetat. Chét chiét duoc rira bing
nude mudi bio hoa, 1am kho trén magie sulfat khan, va dugc ¢6 dudi ap suét giam.
Chét rin mau tréng két tia dugc thu gom bang cach loc, rira bang etyl axetat-hexan

(theo ty 1€ 1:1) va lam kho dé thu dugc san phém dich (3,03g).

'H-NMR (CDCL;) & 0,86-1,01 (6H, m), 1,30-1,50 (9H, m), 1,89-2,64 (3H,
m), 2,68-3,08 (2H, m), 3,22-4,01 (10H, m), 4,07-4,44 (3H, m), 5,53-6,12 (1H, m),
7.27-7,42 (2H, m), 7,52 (1H, 1), 7,61-7,86 (1H, m), 10,15-10,52 (1H, m).

MS (ESI+, m/e) 514 (M+1).

Theo céch twong tu nhu trong vi du tham chiéu 31, thu duogc cac hop chét

duéi day (céc vi du 23-24).
Vi duy 23

N-(2-metylpropy!)-N-{(3S,5R)-5 -(morpholin-4-ylcarbonyl)piperidin-3-yl}-
1-(2-phenyletyl)-1H-benzimidazol-2-carboxamit dihydroclorua

.

T

2HCI

MS (ESI+, m/e) 518 (M+1).
Vi du 24

N-(2-metylpropyl)-N-{(35,5R)-5 -(morpholin-4-ylcarbonyl)piperidin-3-yl}-
1-(2-(thiophen-2-yl)etyl)- 1H-benzimidazol-2-carboxamit dihydroclorua
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MS (ESI+, m/e) 524 (M+1).
Vi du tham chiéu 34

Tert-butyl (3R,58)-3-xyano-5-{{{ 1-(4-metoxybutyl)-1H-benzimidazol-2-
yl}carbonyl}(2-metylpropyl)amino} piperidin-1-carboxylat

NIN\/\/\O/

0
ﬁ/o\n/N CN
o}

Tert-butyl (3R,55)-3-carbamoyl-5-{{{ 1-(4-metoxybutyl)-1H-benzimidazol-
2-yl}carbonyl}(2-metylpropyl)amino}piperidin- 1-carboxylat (1,01g) dugc hoa tan
trong pyridin (10ml), trifloaxetic anhydrit (570pul) dugc bd sung vao & 0°C, va hén
hop nay dugce khudy & nhiét d trong phong trong 2 gi®. Hon hop phén tmg dugc
¢o du6i 4p sudt giam, va pha lodng bing etyl axetat. Axit clohydric 1M dugc b
sung vio, va hdn hop nay dugc chiét bing etyl axetat. Chét chiét dwoc rira bing
nrée mudi bao hoa, 1am kho trén magie sulfat khan, va dugc co dudi 4p suét giam.
Phén cin dugc cho chay séc ky silicalgel, va phén cit phan doan dugc giai hép
bing efyl axetat-hexan (theo ty 1& 5:95) - etyl axetat dugc c6 dudi ap sudt giam aé

thu duge san phdm dich (1,01g).
MS (ESI+, m/e) 512 (M+1).
Vi dy tham chiéu 35

Tert-butyl (3S,5R)-3-{{{1-(4-metoxybutyl)- 1H-benzimidazol-2-
yl}carbonyl} (2-metylpropyl)amino}-5-(1H-tetrazol-5 -yl)piperidin-1-carboxylat

NIN\/\/\O/
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Tert-butyl (3R,58)-3-xyano-5-{{{1-(4-metoxybutyl)-1H-benzimidazol-2-
yl}carbonyl}(2-metylpfopy1)amino}piperidin-l-carboxylat (320mg) dugc hoa tan
trong tetrahydrofuran (20ml), azido(trimetyl)silan (1,5ml) va dibutyl(oxo)stannan
(100mg) duge b sung vao, va hdn hop ndy duge gia nhiét dusi diéu kién hoi luu
ddng thoi khudy trong 43 gid. HBn hop phan tng dugc cb dudi 4p sudt giam, va
phén cin duge cho chay sic ky silicalgel, va phén cit phan doan dugc giai hép
bing etyl axetat - etyl axetat-metanol (8:2) duge c6 dudi ap sudt giam dé thu dugc
san phdm dich (304mg).

MS (ESI+, m/e) 555 (M+1).

Theo cach tuwong tu nhu trong vi du tham chidu 31, thu duoc cac hop chét

duéi day (cac vi du 25-28).
Vidu 25

1-(4-metoxybutyl)-N-(2-metylpropyl)-N-{(3 S,5R)-5-(4H-1,2,4-triazol-3-
yl)piperidin-3-yl}- 1H-benzimidazol-2-carboxamit dihydroclorua

Y%S:;
TP
P

N sha

MS (ESI+, m/e) 454 (M+1).

Vidu26

N-{(38,5R)-5-xyanopiperidin-3-yl}-1 -(4-metoxybutyl)-N-(2-metylpropyl)-
1H-benzimidazol-2-carboxamit dihydroclorua
B/IN\/\/\ o~

0
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MS (ESI+, m/e) 412 (M+1).
Vi du 27 |

1-(4-metoxybutyl)-N-(2-metylpropyl)-N-{(3S,5R)-5-(1,2,4-oxadiazol-3-
yDpiperidin-3-yl}-1H-benzimidazol-2-carboxamit dihydroclorua

NIN,\/\/\O/'
Y\ 7 o)
HN N
'o
Nx=/
2HCI

MS (ESI+, m/e) 455 (M+1).
Vi du 28

1-(4-metoxybutyl)-N-(2-metylpropyl)-N-{(3 S,5R)-5-(5-oxo-4,5-dihydfo-
1,2,4-oxadiazol-3-yl)piperidin-3-yl}- 1H-benzimidazol-2-carboxamit dihydroclorua

NIN\/\/\O/
\I/\ A 0
Hﬁo 2HCI

(0]
MS (ESI+, m/e) 471 (M+1).
Vi du 29

1-(4-metoxybutyl)-N-(2-metylpropyl)-N-{(3 S,5R)-5-(1H-tetrazol-5-
yl)piperidin-3-yl}-1H-benzimidazol-2-carboxamit dihydroclorua

NIN\N\O/

HN

0

N
2HC!

Tert-butyl (3S,5R)-3-{{{1-(4-metoxybutyl)- 1H-benzimidazol-2-
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yl}carbonyl}(2-metylpropyl)amino}-5-(1 H-tetrazol-5-yl)piperidin-1-carboxylat
~ (304mg) dugc hoa tan trong hydro clorua 2M-etyl axetat (2ml), va hdén hop nay
duoc khudy & nhiét do trong phong trong 1 gio. Hdn hop phan ing dugce cd, va etyl
axetat-diisopropyl ete duoc bd sung vao. Chét két tiia dugc thu gom bing cach loc,

va rira bang etyl axetat-diisopropyl ete dé thu duge san pham dich (219mg).

MS (ESI+, m/e) 455 (M+1).

Theo cach twong tw nhu trong vi du tham chidu 31, thu dugc hop chét sau
day (vi du 30).

Vidu 30

1-(4-metoxybutyl)-N-(2-metylpropyl)-N- {(3S,5R)-5-[(2-oxopyrolidin-1-
yl)metyl]piperidin-3-yl}- 1H-benzimidazol-2-carboxamit dihydroclorua

\/\/\ °

Y\NI\O 2HCI
o

MS (ESI+, m/e) 484 (M+1).

P
HN

Vidu 31

1-(4-metoxybutyl)-N-(2-metylpropyl)-N- [(3S,5R)-5-(morpholin-4-
ylcarbonyl)piperidin-3-y1]-1H-b enzimidazol-2-carboxamit

NIN\/\/\O/
N0

—

o)

Tert-butyl (3S,5R)-3-[{[1 -(4-metoxybutyl)-1H-benzimidazol-2-
yl]carbonyl}(2-mety1propy1)amino]-5-(morpholin-4—ylcarbonyl)piperidin-1-
carboxylat (5,85g) dugc hoa tan trong metanol (20ml), hydro clorua 4M-etyl axetat
(20ml) dugc bd sung vao, va hén hop ndy duge khudy & nhiét d trong phong trong
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15 gio. Hon hop phén ng dugc ¢, phén cin dugc pha lodng véi nude natri
bicarbonat, va hdn hop nay dwgc chiét bang etyl axetat. Chét chiét dwgc rira bing
nude mudi bio hoa, va duge 1am kho trén natri sulfat khan. Dung mdi dugc lam
bay hoi du6i ap sudt giam. Phan cin dugc cho chay séc ky cot silicagel bazo, va
phén cit phan doan dugc giai hép bing etyl axetat-metanol (theo ty 1& 9:1) duoc cd

duéi 4p suat gidm dé thu dugc san phdm dich (4,40g).
MS (ESI+, m/e) 500 (M+1).
Vidu 32

1-(4-metoxybutyl)-N-(2-metylpropyl)-N-[(3S,5R)-5-(morpholin-4-

ylcarbonyl)piperidin-3-yl]-1H-benzimidazol-2-carboxamit metansulfonat

Céc tinh thé tho (163g) cla 1-(4-metoxybutyl)-N-(2-metylpropyl)-N-
[(3 S,SR)-S-(morpholin-4-ylcarbony1)piperidin-3-yl]-1H-benzimidazol-2-
carboxamit metansulfonat dugc hoa tan trong 2-butanon (1600ml) dbng thoi gia
nhiét (65°C), va heptan (1600ml) dugc bd sung ting giot vao trong khi duy tri &
nhiét do 60°C hodc cao hon. MAm tinh thé duoc bd sung vao, va hdn hop nay dugc
khudy & 50 - 55°C trong 1 gid va & nhiét df trong phong trong 12 gio va loc. Céc
tinh thé dugc rira bang mdt lwgng nho cia 2-butanon-heptan (ty 1€ tron 1:2), va lam

kho dudi ap suét gidm dé thu duge san phdm dich (155,6g).

'{-NMR (DMSO-dg) 5 0,68-0,74 (2H, m), 0,89-0,99 (4H, m), 1,42-1,60
(2H, m), 1,70-1,87 (2H, m), 1,95-2,17 (2H, m), 2,15-2,39 (4H, m), 2,80-3,85 (20H,
m), 4,15-4,40 (3H, m), 7,25-7,43 (2H, m), 7,62-7,75 (2H, m), 8,30 (1H, br s), 9,09
(1H, br s).

MS (ESI+, m/e) 500 (M+1).
diém nong chay: 137-138°C.

-115-



20119

Vi du tham chiéu 36

Tert-butyl (3S,5R)-3-[{[1-(4-metoxybutyl)-1H-benzimidazol-2-
yl]carbonyl}(2-metylpropyl)amino]-5- [metoxy(metyl)carbamoyl]piperidin-1-

carboxylat

Axit (3R,58)-1-(tert-butoxycarbonyl)-5-[{[1 -(4-metoxybutyl)-1H-
benzimidazol-2-yl]carbonyl}(2-metylpropyl)amino] piperidin-3-carboxylic (7,5g),
WSC- HCL (4,06g) va HOBt (3,25g) dugc hoa tan trong DMF (50ml), N-
metoxymetylamin hydroclorua (1,38g) va trietylamin (7,88ml) dugc bd sung vao va
hdn hop nay dugc khudy & nhiét d¢ trong phong trong 15 gio. Hon hop phan tng
duogc pha lodng véi nude, va hdn hop nay dugc chiét bing etyl axetat. Chét chiét
duoc rira br?mg nuée va nude mudi, va dugc 1am kho trén natri sulfat khan. Dung
mdi dugce 1am bay hoi dudi ap suét giam. Phén cin dugc cho chay séc ky cot
silicagel, va phén c4t phan doan dugc giai hép bang etyl axetat-hexan (theo ty 1&

1:4 - 9:1) dwgc cd duéi 4p sudt giam dé thu dugc san phim dich (4,76g).

'H-NMR (CDCl5) § 0,73 (3 H, d), 1,01 (3 H, dd), 1,30 (4 H, s), 1,48 (5 H,
s), 1,67 (2 H, dt), 1,91 - 2,03 (2 H, m), 2,20 (1 H, 1), 2,41 (1 H, q), 2,60 - 3,13 (S H,
m), 3,15 - 3,24 (3 H, m), 3,32 3 H, d), 3,34 - 3,47 (3 H, m), 3,67 - 3,81 (3 H, m),
3,92 - 4,47 (5 H, m), 7,27 - 7,40 (2 H, m), 7,41 - 7,53 (1 H, m), 7,72 (1 H, dd), 7,84
(1H,d).

MS (ESI+, m/e) 574 (M+1).

Vi du tham chiéu 37

Tert-butyl (3 S,SR)-S-[{[1-(4-metoxybutyl)-lH-benzimidazol-2-
yl]carbonyl}(2-metylpropyl)amino]-5-propanoy1-piperidin-1-carboxy1at
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Cho dung dich etylmagie bromua 1M-THF (1 19ml) vao dung dich chira
tert-butyl (3S,5R)-3-[{[1-(4-metoxybutyl)- 1H-benzimidazol-2-yl]carbonyl}(2-
metylpropyl)amino]-5- [metoxy(metyl)carbamoyl]piperidin- 1-carboxylat (22,7g)
trong THF (20ml) & nhiét do trong phong, va hdn hop nay dugc khudy & nhiét do
trong phong trong 5 gio. Hdn hop phan tng dugc rét vao dung dich amoni clorua
bdo hoa, va hdn hgp nay dugc chiét bing etyl axetat. Chét chiét dugc rira bing
nuée va nude mudi bio hoa, va duge 1lam khé trén natri sulfat khan. Dung mdi
duogc 1am bay hoi duc’r\i ap suét giam. Phan cin dugc cho chay sic ky cot silicagel,
va phén c4t phan doan dugc giai hép bang etyl axetat-hexan (theo ty 1& 1:9 - 3 :2)

dugce c6 dudi ap sudt giam d8 thu dugc san phdm dich (14,96).
MS (ESI+, m/e) 543 (M+1).
Vi du tham chiéu 38

Tert-butyl (3R,5S)-3-(1-hydroxypropyl)-5 -[{[1-(4-metoxybutyl)-1H-
benzimidazol-2-yl]carbonyl}(2-metylpropyl)amino]piperidin-l-carboxylat

N

0
H
OH

Y\
Xoer

Cho natri bohydrua (181mg) vao dung dich chiura tert-butyl (3S,5R)-3-[{[1-

(4-metoxybutyl)- 1H-benzimidazol-2-yl]carbonyl}(2-metylpropyl)amino]-5-
propanoyl-piperidin-1-carboxylat (2,60g) trong etanol (30ml) va hdn hop nay dugc
khudy & nhiét do trong phong trong 1 gid. Hon hop phan tmg dugc c6 dudi ap sut

giam, va phéan cin dugc pha lodng véi nude, duge axit héa bing dung dich nude
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kali hydro sulfat 5%, va dugc chiét bang etyl axetat. Chét chiét dugc rira bing nuée
va nu6e mubdi bio hoa, va dugc 1am kho trén natri sulfat khan. Dung mdi dugc lam
bay hoi dudi 4p sudt giam. Phan cin duge cho chay séc ky cot silicagel, va phén cét
phéin doan dugc giai hip bing etyl axetat-hexan (theo ty 1€ 1:9 - 1:1) dugc ¢b dudi
&p suét giam dé thu duogc san phim dich (2,02g).

'H-NMR (CDCLs) & 0,76 (4 H, d), 0,91 - 1,08 (5 H, m), 1,33 (3 H, d), 1,48
(6 H,s), 1,55 2 H, d), 1,64 - 1,90 (5 H, m), 1,91 - 2,03 (2 H, m), 2,10 - 2,42 (2 H,
m), 2,59 (1 H, d), 3,31 (1 H, d), 3,33 (2 H, 5), 3,42 (4 H, t), 3,65 (2 H, brs), 4,17 -
4,46 (4 H, m), 7,27 - 7,39 (2 H, m), 7,39 - 7,51 (1 H, m), 7,69 - 7,85 (1 H, m).

MS (ESI+, m/e) 545 (M+1).

Vi du 33

N-{(3S,5R)-5-[(1R)-1 -hydroxy-2-metoxyetyl]piperidin-3-yl}-1-(4-
metoxybutyl)-N-(2-metylpropyl)- 1H-benzimidazol-2-carboxamit dihydroclorua (vi
duy 33-1)

va

N-{(3S,5R)-5-[(1S)-1 -hydroxy-2-metoxyetyl]piperidin-3-yl}-1-(4-
metoxybutyl)-N-(2-metylpropyl)- 1H-benzimidazol-2-carboxamit dihydroclorua (vi
du 33-2)

Tert-butyl (3R,5S)-3-(1 -hydroxy-2-metoxyetyl)-5-[{[1 -(4-metoxybutyl)-
1H-benzimidazol-2-yl]carbonyl}(2-metylpropyl)amino]piperidin—1-carboxy1at
(1,34g) dugc phén gidi quang bing HPLC khong d61 xting pha thudng dudi cac
didu kién sau dé thu dwoc hop phin giai hp thir nhat (598mg) va hop phdn giai hip
thir hai (549mg). ‘

c¢ot: CHIRALPAK IC 50 mm ID*500 mml
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pha dong: hexan-etanol (700:300)

tdc @6 dong: 60ml/phit

nhiét do: 30°C

do: UV (220nm)

ndng d6 * thé tich tiém: 300mg/tai trong (Smg/ml)

Hop phén giai hép tht nhét thu dugc (495mg) dugc hoa tan trong etanol
(1ml), axit clohydric 12M (0,70ml) dugc bd sung vao va hdn hop nay dugc khudy &
nhiét o trong phong trong 1 gio. Hon hop phan tng dugc ¢6 dudi dp sudt giam, va
phén cin dugc hoa tan trong etanol, va etanol dugc lam bay hoi du6i ap suét giam.
Quy trinh nay dugc ldp lai hai 1in @8 thu dugc san phdm dich (425mg) cia hop chét
vi du 33-1.

S§ lidu phd ctia vi du 33-1

'H.NMR (CDCly) § 0,71 (2 H, dd), 0,95 (4 H, dd), 1,38 - 1,63 (2 H, m),
1,66 - 1,86 (3 H, m), 1,86 - 2,04 (1 H, m), 2,12 (2 H, dd), 2,59 - 2,91 (1 H, m), 3,02
(1H, d), 3,09 - 3,22 (4 H, m), 3,24 - 3,39 (9 H, m), 3,50 (2 H, br s), 3,62 (1 H, br
$), 4,15 (2 H, br s), 4,21 - 4,39 (2 H, m), 7,15 - 7,53 (2 H, m), 7,55 - 7,87 (2 H, m),
8,33 -9,18 (1 H, m), 9,43 (1 H, br s).

MS (ESI+, m/e) 461 (M+1).

Hop phin giai hép tht hai thu dugc (447mg) dugc hoa tan trong etanol
(1ml), axit clohydric 12M (0,70ml) dugc bd sung vao & nhiét dd trong phong va
hdn hop nay dwgc khudy trong 1 giv. Hon hop phan tmg dugc cb dudi 4p suét
gidm, phin cin duge hoa tan trong etanol, va etanol dugc 1am bay hoi duéi 4p sudt
giam. Quy trinh ndy dugc 13p lai hai lan dé thu dugc sin phim dich (365mg) cta
hop chét vi du 33-2.

Sé liéu phd cia vi du 33-2
IH-NMR (CDCls) & 0,71 (2 H, dd), 0,81 - 1,12 (4 H, m), 1,31 - 1,61 2 H,
m), 1,62 - 1,98 (5 H, m), 1,98 - 2,23 (2 H, m), 2,57 - 2,87 (1 H, m), 3,14 (1 H, d),

3,18 - 3,23 (3 H, m), 3,23 - 3,39 (10 H, m), 3,39 - 3,63 3 H, m), 4,23 - 4,38 (3 H,
m), 7,16 - 7,51 (2 H, m), 7,55 - 7,86 (2 H, m), 8,29 - 9,11 (1 H, m), 9,38 (1 H, br s).
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MS (ESI+, m/e) 461 (M+1).

Vidu 34

N-{(3S,5R)-5-[(1S)-1-hydroxyetyl]piperidin-3 -yl}-1-(4-metoxybutyl)-N-(2-
metylpropyl)- 1H-benzimidazol-2-carboxamit dihydroclorua (vi du 34-1)

va

N-{(3S,5R)-5-[(1R)-1-hydroxyetyl]piperidin-3 -yl}-1-(4-metoxybutyl)-N-(2-
metylpropyl)- 1H-benzimidazol-2-carboxamit dihydroclorua (vi du 34-2)

Tert-butyl (3R,5S)-3 -(1-hydroxyetyl)—5-[{[1-(4-metoxybuty1)- 1H-
benzimidazol-Z-yl]carbonyl}(2-mety1propyl)amino]piperidin-1-carboxylat (3,2g)
dugc phén gidi quang bang HPLC khong dbi xting pha thudng dudi céc didu kién
sau dé thu duoc hop phan giai hip tht nhat (1,31g) va hop phdn giai hdp tht hai
(1,22g).

cot: CHIRALPAK IC 50 mm IDx500 mmL

pha dong: hexan-etanol (900:100)

tbc do dong: 80ml/phut

nhiét do: 30°C

do: UV (220nm)

thd tich tiém- ndng d6: 300mg/tai trong (Smg/ml)

Hop phén giai hép thir nhit thu duge (1,1g) duge hoa tan trong dung dich
metanol chtra hydro clorua 10% (40ml), va hén hop nay dugc khudy & nhiét do
trong phong trong 15 gio. Hdn hop phan tmg duge cb dudi ap suét giam, phin cin
duoc hoa tan trong etanol, va etanol dugc lam bay hoi dudi ap suét gidm. Quy trinh
nay dugc 1ap lai hai 13n d8 thu dwoc san phim dich (0,90g) ctia hop chét vi dy 34-1.
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Sé 1iéu phd cia vi du 34-1

'H-NMR (CDCl) § 0,72 (3 H, dd), 0,84 - 1,18 (7 H, m), 1,45 - 1,66 (3 H,
m), 1,67 - 1,98 (3 H, m), 2,00 - 2,19 (2 H, m), 2,54 - 2,81 (1 H, m), 2,92 - 3,23 (5
H, m), 3,25 - 3,40 (4 H, m), 3,40 - 3,70 (3 H, m), 4,07 - 4,47 (3 H, m), 7,23 - 7,51
(2 H, m), 7,54 - 7,91 (2 H, m), 8,56 - 9,55 (1 H, m), 9,86 (1 H, d).

MS (ESI+, m/e) 431 (M+1).

Hop phén giai hép tht hai thu dugce (1,0g) duge hoa tan trong dung dich
metanol chira hydro clorua 10% (40ml) dugc khudy & nhiét d6 trong phong trong
15 gid. Hon hop phan tng dugc cd dudi ap suét giam, phan cin dugc hoa tan trong
etanol, va etanol dugc lam bay hoi dudi ap suit giam. Quy trinh nay dugc lap lai
hai 14n d thu dugc san phém dich (0,86g) clia hop chat vi du 34-2.

S liéu phd cia vi du 34-2

'H-NMR (CDCl3) § 0,71 (3 H, dd), 0,94 (3 H, d), 1,09 (3 H, dd), 1,27 - 1,64
(3 H, m), 1,70 (1 H, ), 1,74 - 2,00 (4 H, m), 2,00 - 2,29 (1 H, m), 2,54 - 2,76 (1 H,
m), 3,11 (1 H, d), 3,20 (4 H, d), 3,24 - 3,62 (7 H, m), 4,32 (3 H, d), 7,16 - 7,54 (2
H, m), 7,72 (2 H, q), 8,27 - 9,22 (1 H, m), 9,36 - 9,56 (1 H, m).

MS (ESI+, m/e) 431 (M+1).

Vidu 35

N-{(38,5R)-5-[(1S)-1-hydroxypropyl]piperidin-3-yl}-1 -(4-metoxybutyl)-N-
(2-metylpropyl)-1H-benzimidazol-2-carboxamit dihydroclorua (vi du 35-1)

va

N-{(3S,5R)-5-[(1R)-1-hydroxypropyl]piperidin-3-yl}-1 -(4-metoxybutyl)-N-
(2-metylpropyl)-1H-benzimidazol-2-carboxamit dihydroclorua (vi du 35-2)

=

NIN\/\/\O/ Na N\/\/\O/
N (0]
\h 2HCl \hN ° 2He
HN -+ HN.__+
H o2 ;
OH H OH

Tert-butyl (3R,5S)-3-(1-hydroxypropyl)-5-[{[ 1-(4-metoxybutyl)-1H-
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benzimidazol-2-yl]carbonyl}(2-metylpropyl)amino]piperidin-1-carboxylat (2,11g)
dugc phén gidi quang bang HPLC khéng d6i xtmg pha thuong dudi céc didu kién
sau d& thu dugc hop phan giai hép thir nhét (1,26g) va hop phan giai hép thir hai
(1,70g).

co6t: CHIRALPAK IC 50 mm IDx500 mml

pha ddng: hexan-etanol (900:100)

tdc dd dong: 80 ml/phit

nhiét dg: 30°C

do: UV (220nm)

thé tich tiém- ndng d6: 300mg/tai trong (5mg/ml)

Hop phén gidi hép tht nhit thu dwgce (1,03g) duge hoa tan trong etanol
(2ml), axit clohydric 12M (1,5ml) dugc bd sung vao va hdn hgp nay dugc khudy &
nhiét d6 trong phong trong 1 gio. Hon hgp phéan tng dugce c¢d dudi ap sudt giam,
phén cian dugc hoa tan trong etanol, va etanol dugc lam bay hoi dudi ép suét giam.
Quy trinh nay dugc ldp lai hai 13n @ thu dugc san phim dich (0,95g) cta hop chét
vi du 35-1.

S6 lidu phd vi du 35-1

'-NMR (CDCls) & 0,71 (2 H, dd), 0,79 - 1,11 (7 H, m), 1,32 - 1,58 (4 H,
m), 1,60 - 1,68 (1 H, m), 1,70 - 1,85 (3 H, m), 1,87 - 2,20 (2 H, m), 2,59 - 2,87 (1
H, m), 3,00 (1 H, d), 3,08 - 3,23 (4 H, m), 3,23 - 3,41 (6 H, m), 3,49 (1 H, d), 3,89 -
423 (2 H, m), 4,23 - 4,55 (2 H, m), 7,16 - 7,52 (2 H, m), 7,55 - 7,86 (2 H, m), 8,24
-9,18 (1 H, m), 9,21 - 9,57 (1 H, m).

MS (ESI+, m/e) 445 (M-+1).

Hop phén giai hép th hai thu duge (0,85g) dugc hoa tan trong etanol (2ml),
axit clohydric 12M (1,5ml) dugc bd sung vao va hén hop ndy dugc khudy & nhiét
dd trong phong trong 1 gio. Hén hop phan tng dugc cd dudi ap sudt giam, phén
cin duge hoa tan trong etanol, va etanol dugc lam bay hoi du6i ap suit giam. Quy
rinh nay dugc lp lai hai 14n d& thu dwgc san phdm dich (0,78g) ctia hop chét vi du
35-2.

-122-



20119

S liéu phd ciia vi du 35-2

'H-NMR (CDCl;) § 0,71 (2 H, dd), 0,78 - 1,01 (7 H, m), 1,26 - 1,66 (4 H,
m), 1,66 - 1,86 (4 H, m), 1,93 (1 H, d), 2,02 - 2,23 (1 H, m), 2,53 - 2,84 (1 H, m),
3,03 - 3,24 (5 H, m), 3,31 (5 H, q), 3,37 - 3,56 (2 H, m), 4,16 (2 H, br s), 4,22 -
4,44 (2 H, m), 7,16 - 7,54 (2 H, m), 7,54 - 7,87 (2 H, m), 8,16 - 9,27 (1 H, m), 9,36
- 9,84 (1 H, m).

MS (ESI+, m/e) 445 (M+1).

Vidu 36

N-[(3S,5R)-5-(1-hydroxypropyl)piperidin-3-yl]-1 -(4-metoxybutyl)-N-(2-

metylpropyl)-1H-benzimidazol-2-carboxamit dihydroclorua

NG 2HCI
N
H .

OH

Cho axit clohydric 12M (0,30ml) vao dung dich chira tert-butyl (3R,5S)-3-
(1-hydroxypropyl)-5-[{[1-(4-metoxybutyl)-1H-b enzimidazol-2-yl]carbonyl}(2-
metylpropyl)amino]piperidin-1-carboxylat (200mg) trong etanol (1ml), va hdn hop
nay dugc khudy & nhiét o trong phong trong 1 gio. Hoén hop phan ung dugc co
dudi ap sudt giam, phén cin dugc hoa tan trong etanol, va etanol dugc lam bay hoi
dué6i ap sudt giam. Quy trinh nay dugc 18p lai hai 1in @ thu dugc san phdm dich
(140mg).

MS (ESI+, m/e) 445 (M+1).

Theo céach tuwong ty nhu trong vi du tham chiéu 31, thu dugc céc hop chét
duéi day (cac vi du 37-39).

Vidu 37

1-(4-metoxybutyl)-N-(2-metylpropyl)-N-[(3S ,5R)-5-(1H-pyrazol-1-
ylmetyl)piperidin-3-yl]-1 H-benzimidazol-2-carboxamit trihydroclorua
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NIN\/\/\O/

Y\ ; 3HCI

fo¥s

o]

HN

MS (ESI+, m/e) 467 (M+1).
Vi du 38

1-(4-metoxybutyl)-N-(2-metylpropyl)-N-[(3S,5R)-5-(1H-1,2,4-triazol-1-
ylmetyl)piperidin-3-yl]-1H-benzimidazol-2-carboxamit dihydroclorua

NINMO/
g 2HCI

HN A NN

MS (ESI+, m/e) 468 (M+1).
Vidu 39

N-[(3S,5R)-5-axetylpiperidin-3-yl]-1-(4-metoxybutyl)-N-(2-metylpropyl)-

1H-benzimidazol-2-carboxamit dihydroclorua

NIN\/\/\O/

6Y2HC|
HN. AL o~

A

H

(o]

MS (ESI+, m/e) 429 (M+1).

Theo c4ch twong tu nhu trong vi du tham chiu 31, thu duoc céc hop chét
dudi day (cac vi du 40-41).

Vidu 40

1-etyl-N-(2-metylpropyl)-N-[(3 S,5R)-5-(morpholin-4-ylcarbonyl)piperidin-
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HN A N
MS (ESI+, m/e) 442 (M+1).
Vidu4l

1-(xyclopropylmetyl)-N-(2-metylpropyl)-N-[(3S,5R)-5-(morpholin-4-
ylcarbonyl)piperidin-3-yl]-1H-benzimidazol-2-carboxamit dihydroclorua

MS (ESI+, m/e) 468 (M+1).

Theo cach twong tw nhu trong vi du 36, thu dugc hop chét sau day (vi du
42). |

Vi du42

1-etyl-N-[(3 S,5R)-5-(hydroxymetyl)pipéridin-3—yl]N-(Z-metylpropyl)- 1H-

benzimidazol-2-carboxamit dihydroclorua

5

No N

X

HN_A__OH

MS (ESI+, m/e) 359 (M+1).
Vi du 43

1-(3-metoxypropyl)-N-(2-metylpropyl)-N-[(3S,5R)-5-(morpholin-4-
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ylcarbonyl)piperidin-3-yl]-1H-benzimidazol-2-carboxamit 1/2 sulfat
NIN\/\/O\

0 / 24

éﬁ(\)

Tert-butyl (3S,5R)-3-{(1H-benzimidazol-2-ylcarbonyl)(2-
metylpropyl)amino }-5-(morpholin-4-ylcarbonyl)piperidin-1-carboxylat (700mg), 3-
metoxypropan-1-ol (123mg) va triphenylphosphin (465mg) dugc hoa tan trong
THF (20ml), diisopropyl azodicarboxylat (dung dich toluen 40%: 896mg) dugc bd
sung vao, va hdn hop nay dugc khudy & nhiét d trong phong trong 60 giv. Hon
hop phén Gng dugc pha lodng vo6i nude, va hdn hop nay dugc chiét bang etyl
axetat. Chét chiét 12 nu6c natri hydro carbonat bdo hoa va dugc rira bang nudc
mubi, va dugc 1am khd trén natri sulfat khan. Dung m6i dugc lam bay hoi du6i ap
suit giam. Phan cin dugc cho chay sdc ky cot silicagel, va phén cét phan doan dugc
giai hip bing etyl axetat-hexan (theo ty 18 1:9 - 1:3) dugc cd duéi 4p suét gidm.
Chét thu dugc dugc hoa tan trong etyl axetat (3ml), hydro clorua 4M-etyl axetat
(3ml) duoc bd sung vao, va hdn hop nay duge khudy & nhiét d6 trong phong trong
15 gio. Hén hop phan ung duoc bazo hda bang nudc natri hydro carbonat bdo hoa,
va dugc chiét bing etyl axetat. Chit chiét dugc 1am khd trén natri sulfat khan.

Dung méi dugc lam bay hoi duéi 4p sudt giam. Phin cin dugc cho chay sic ky cot
silicagel bazo, va phén cit phan doan dugc giai hip bing etyl axetat-hexan (theo ty
18 1:9 - 1:0) va etyl axetat-metanol (93:7) dugc c6 dudi ap sudt giam. Chét thu dugc
dugc hoa tan trong etyl axetat (10ml), axit sulfuric (42mg) dugc bd sung vao, va
dung mdi dugc lam bay hoi dudi ap sudt giam. Phan cin dugc hoa tan trong etanol
(10ml), va dung mdi dugc 1am bay hoi duéi ap sudt giam. Phén c4n duge két tinh tir

etyl axetat-metanol dé thu dwgc san pham dich (180mg) dudi dang céc tinh thé.

'"H-NMR (CDCl;) § 0,70 (2 H, d), 0,94 (4 H, dd), 1,69 - 2,28 (5 H, m), 2,60
- 2,85 (2 H, m), 2,85 - 3,15 (3 H, m), 3,15 - 3,25 (5§ H, m), 3,41 - 3,74 (11 H, m),
3,86-4,20 (1 H, m), 4,20 - 4,52 2 H, m), 7,18 - 7,48 (2 H, m), 7,53 - 7,84 (2 H, m).
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MS (ESI+, m/e) 486 (M+1).
Vi du 44

1-(4-metoxybutyl)-N-(2-metylpropyl)-N-[(3S,5R)-5-(morpholin-4-
ylcarbonyl)piperidin-3-yl]-1H-benzimidazol-2-carboxamit 1/2 sulfat

N\ N\/\/\O
"'0 112H,80,

23

1-(4-metoxybutyl)-N-(2-metylpropyl)-N-[(3S,5R)-5-(morpholin-4-

ylcarbonyl)piperidin-3-yl]-1H-benzimidazol-Z-carboxamit (1g) va axit sulfuric
(0,055ml) dugc hoa tan trong etyl axetat (30ml) va etanol (1ml) cing v6i gia nhiét
(100°C), va duogc dé yén trong khi 1am ngudi tir tir xudng nhiét @ trong phong.
Chét két tia duge thu gom bing céch loc, va rira bang etyl axetat. C4c tinh thé tho
thu dugc (0,37g) dugc hoa tan trong etyl axetat (3,75ml) va etanol (1,5ml) cung v6i
su gia nhiét (70°C), va mam tinh thé dugc bd sung vao. Hon hop nay dugce dé yén
trong 15 gid trong khi 1am nguoi tir tir xudng nhiét @6 trong phong, va loc. Céc tinh
thé duoc rira bang etyl axetat, va lam kho duéi ap suét giam dé thu dugc san phim

dich (0,18g) du6i dang céc tinh thé.

'H-NMR (DMSO0-dg) 8 0,70 (2 H, d), 0,94 (4 H, dd), 1,30 - 1,61 (2 H, m),
1,78 (2 H, dd), 1,86 - 2,02 (1 H, m), 2,02 - 2,21 (1 H, m), 2,58 - 2,85 (2 H, m), 2,89
3,02 (1 H, m), 3,15 - 3,21 3 H, m), 3,25 - 3,65 (17 H, m), 3,98 (1 H, br s), 4,19 -
4,53 (2 H, m), 7,23 - 7,56 (2 H, m), 7,62 - 8,00 (2 H, m).

MS (ESI+, m/e) 500 (M+1).

Vi du tham chiéu 39

Tert-butyl (3S,5R)-3-[[[1-(2-hydroxyetyl)-1H-benzimidazol-2-
yl]carbonyl](2-metylpropyl)amino]- 5-(morpholin-4-ylcarbonyl)piperidin-1-

carboxylat
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Canxi clorua (650mg) duogc tao huyén phu trong etanol (80ml) va natri
bohydrua (740mg) duoc bd sung vao & 0°C. Sau khi khudy & 0°C trong 15 phit,
dung dich chira tert-butyl (3S,5R)-3-[[[1-(2-metoxy-2-oxoetyl)-1H-benzimidazol-2-
yl]carbonyl](2-metylpropyl)amino]-5-(morpholin-4-ylcarbonyl)piperidin-1-
carboxylat (1,15g) trong THF (80ml) duoc bd sung tirng giot vao. Sau khi khudy &
nhiét do trong phong trong 2 gid, hén hgp phan tmg duge pha loang véi dung dich
nuée axit xitric 10%, va hdn hop nay duge chiét b%mg etyl axetat. Chét chiét duoc
rira bdng nudc natri hydro carbonat bdo hoa, va lam kho trén magie sulfat khan.
Dung mdi dugc lam bay hoi dw6i 4p suét gism. Phin can dwgce cho chay sic ky
silicalgel, va phin cit phan doan dugc giai hip bing etyl axetat-hexan (theo ty 1&
1:9 - 1:0) - etyl axetat-metanol (theo ty 1& 85:15) dwgc c6 dudi ap sudt giam dé thu
duoc san pham dich (849mg).

MS (ESI+, m/e) 558 (M+1).
Vi dy 45

1-(2-hydroxyetyl)-N-(2-metylpropyl)-N-[(3S,5R)-5-(morpholin-4-
ylcarbonyl)piperidin-3-yl]-1H-benzimidazol-2-carboxamit dihydroclorua

| Tert-butyl (3S,5R)-3-[[[1-(2-hydroxyetyl)-1H-benzimidazol-2-
yl]carbonyl](2-metylpropyl)amino]-5 -(morpholin-4-ylcarbonyl)piperidin-1-
carboxylat (51mg) dugc hoa tan trong hydro clorua 10%-metanol (4ml), va hdn hop

nay dugc khudy & nhiét @6 trong phong trong 41 git va dugce cd dé thu dugc san
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phim dich (44mg).
MS (ESI+, m/e) 458 (M+1).
Vi du 46

1-(2-xyclopropyletyl)-N-(2-metylpropyl)-N-[(3S,5R)-5-(morpholin-4-
ylcarbonyl)piperidin-3-yl]-1H-benzimidazol-2-carboxamit dihydroclorua

Cho diisopropyl azodicarboxylat (506pl) vao dung dich chura tert-butyl
(3S,5R)-3-[(1H-benzimidazol-2-ylcarbony1)(2-metylpropy1)amino]-5-(1norpholin-
4-ylcarbonyl)piperidin-1-carboxylat (257mg), 2-xyclopropyletanol (86mg) va
triphenylphosphin (263mg) trong toluen (10ml) & nhiét do trong phong, va hdn hop
nay dugc khudy & cling nhiét do trong 17 gio. Hon hop phan tmg dugc pha lodng
véi nuéc natri bicarbonat, va hdn hop nay duoc chiét bang etyl axetat. Chét chiét
dugc rira bén’g nuéc mudi bdo hoa, va duge lam kho trén natri sulfat khan. Dung
moi dugce lam bay hoi duéi ap sudt giam. Phan céh dwoc cho chay sic ky cot
silicagel bazo, va phin ct phan doan dugc giai hép bing etyl axetat dugc cd dudi
ap sut giam dé thu dugc tert-butyl (3S,5R)-3-[{[1-(2-xyclopropyletyl)-1H-
benzimidazol-2-yl]carbonyl}(2-metylpropyl)amino]-5-(morpholin-4-
ylcarbonyl)piperidin-1-carboxylat. Tert-butyl (3S,5R)-3- [{[1-(2-xyclopropyletyl)-
1H-benzimidazol-2-yl]carbonyl}(2-metylpropyl)amino]-5-(morpholin-4-
ylcarbonyl)piperidin-1-carboxylat thu dugc dugc hoa tan trong hydro clorua 4M-
etyl axetat (Sml), va hdn hop nay duoc khudy & nhiét do trong phong trong 3 gio.
Hbn hop phén Gng dugce cd, va phén cin dugc cho chay HPLC didu ché pha nguoc
va phin cAt phan doan da giai hép dugc co duéi ap sudt giam. Phan cin dugc pha
lodng v&i nudc natri bicarbonat, va hdn hop nay dugc chiét bang etyl axetat. Chét
chiét duoc rira b?mg nuéc mudi bdo hoa, va dugce 1am khd trén natri sulfat khan.

Hydro clorua 4M-etyl axetat (1ml) dugc bd sung vao va hdn hgp nay duoc khudy
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trong 5 phut. Dung méi dugc 1am bay hoi dudi ap sut giam dé thu dugc san phdm
dich (220mg).

MS (ESI+, m/e) 482 (M+1).

Theo cach tuwong ty nhu trong vi du tham chiéu 18, thu duoc hop chét sau
day (vi du 47).

Vidud7

N-[(3S,5R)-5-(1H-benzimidazol-2-yl)piperidin-3-yl]-1-(4-metoxybutyl)-N-
(2-metylpropyl)-1H-benzimidazol-2-carboxamit trihydroclorua

o

HN, N

MS (ESI+, m/e) 503 (M+1).

Theo cach tuong tu nhu trong vi du tham chiéu 18, thu dwgc hop chét sau

day (vi du 48).
Vidu48

N-[(3S,5R)-5-carbamoylpiperidin-3-yl]-N-(2-metylpropyl)-1-(2-
phenyletyl)-1H-benzimidazol-2-carboxamit dihydroclorua

L0

O
MS (ESI+, m/e) 448 (M+1).

Theo cach twong ty nhu trong vi du tham chiéu 21, thu duoc hop chét sau

day (vi du 49).

Vi du 49
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N-[(38S,5R)-5-(hydroxymetyl)piperidin-3-yl]-N-(2-metylpropyl)-1-(2-
phenyletyl)-1H-benzimidazol-2-carboxamit dihydroclorua

MS (ESI+, m/e) 435 (M+1).

Theo céch trong ty nhu trong vi du tham chiéu 18, thu duoc cac hop chit
dudi day (cac vi du 50-51).

Vidu 50

N-(2-metylpropyl)-N-[(3S,5R)-5-(morpholin-4-ylcarbonyl)piperidin-3-yl]-
1-[2-(1H-pyrazol-1-yl)etyl]-1H-benzimidazol-2-carboxamit dihydroclorua

MS (ESI+, m/e) 508 (M+1).
Vi du 51

1-[2-(1H-imidazol-1-yl)etyl]-N-(2-metylpropyl)-N-[(3S,5R)-5-(morpholin-
4-ylcarbonyl)piperidin-3-yl]-1H-benzimidazol-2-carboxamit trihydroclorua

3 sHel
MS (ESI+, m/e) 508 (M-+1).

Theo céch twong tw nhu trong vi du 46, thu dugc hop chét sau day (vi du
-131-



20119

52).

Viduy 52

1-(3-xyclopropylpropyl)-N-(2-metylpropy!)-N-[(3 S,5R)-5-(morpholin-4-
ylcarbonyl)piperidin-3-yl]- 1H-benzimidazol-2-carboxamit dihydroclorua

&

MS (ESI+, m/e) 496 (M+1).
Vidu 53

1-(3-hydroxypropyl)-N-(2-metylpropyl)-N- [(3S,5R)-5-(morpholin-4-
ylcarbonyl)piperidin-3-yl]- 1H-benzimidazol-2-carboxamit dihydroclorua

N \IN\/\/O

>

Cho diisopropyl azodicarboxylat (202p1) vao dung dich hdn hop chua tert-
butyl (3 S,5R)-3-[(1H-benzimidazol-Z-ylcarbonyl)(2-mety1propy1)amino]-5-
(morpholin-4-ylcarbonyl)piperidin-1 -carboxylat (103mg), propan-1,3-diol (152mg)
va triphenylphosphin (105mg) trong toluen (5ml) va THF (5ml) & nhiét do trong
phong, va hén hop nay dugc khudy & cing nhiét do trong 15 gid. Hdn hop phan
tng dugc pha lodng v6i nudce natri bicarbonat, va dugc chiét bang etyl axetat. Chét
chiét dugc rira b%mg nuée mudi bio hoa, va duge 1am khd trén natri sulfat khan.
Dung mbi dugc lam bay hoi dudi ap suét giam. Phén cin dugc cho chay séc ky cot
silicagel bazo, va phén cAt phan doan dugc gidi hép bang etyl axetat dugc c¢b dudi
4p suét giam dé thu duge tert-butyl (3S,5R)-3-[{[1-(3-hydroxypropyl)-1H-
benzimidazol-2-yl]carbonyl}(2-mety1propyl)amino]-5 -(morpholin-4-
ylcarbonyl)piperidin-1-carboxylat. Tert-butyl (3S,5R)-3-[{[1-(3-hydroxypropyl)-
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1H-benzimidazol-2-yl]carbonyl}(2-metylpropyl)amino]-5-(morpholin-4-
ylcarbonyl)piperidin-1-carboxylat thu dwgc dwoc hoa tan trong hydro clorua 10-
20% - metanol (3ml), va hdn hop nay dugc khudy & nﬁiét do trong phong trong 3 |
gid. Hon hop phan ung dugc c6 dé thu dugc san phim dich (22mg).

MS (ESI+, m/e) 472 (M+1).
Vi du tham chiéu 40

Tert-butyl (3S,5R)-3-[{[1-(3-etoxy-3-oxopropyl)- 1H-benzimidazol-2-
yl]carbonyl}(2-metylpropyl)amino]-5 -(morpholin-4-ylcarbonyl)piperidin-1-
carboxylat
7\

D
Y\

Boc'N

o

i
0

Cho xesi carbonat (489mg) vao dung dich chira tert-butyl (3 S,5R)-3-[(1H-

benzimidazo1-2-ylcarbonyl)(2-metylpropyl)amino]-5-(morpholin-4-
ylcarbonyl)piperidin-1-carboxylat (257mg) va etyl 3-bromopropanoat (181mg)
trong N,N-dimetylaxetamit (Sml) va hdn hop nay duge khudy & 70°C trong 15 gio.
Etyl 3-bromopropanoat (181mg) dugc bd sung vao hdn hop phan tng, va hdn hop
nay dugc khudy tiép & 70°C trong 5 gid. Hon hop phan tng dugc 1am ngudi dén
nhiét d6 trong phong, dugc pha lodng v6i nude, va duoc chiét bing etyl axetat.
Chét chiét dugc rira bé\ing nude mudi bdo hoa, va dugce 1lam kho trén natri sulfat
khan. Dung méi dugc 1am bay hoi dudi ap sudt giam. Phén cin duge cho chay sdc
ky cOt silicagel, va phén cAt phan doan dugc giai hép bang etyl axetat-hexan (theo

£y 16 6:4) dugc co dudi 4p sudt gidm dé thu dugce sin phim dich (225mg).

MS (ESI+, m/e) 614 (M+1).

Theo cach twong tw nhu trong vi du tham chiéu 20, thu duoc hop chét sau
day (vi du 54). |

Vi du 54

1;[2-(5-metyl-1,3 ,4-oxadiazol-2-yl)etyl]-N-(2-metylpropyl)-N-[(3 S,5R)-5-

(morpholin-4-ylcarbonyl)piperidin-3-yl]- 1H-benzimidazol-2-carboxamit
' -133-



MS (ESI+, m/e) 524 (M+1).
Vi du tham chiéu 41

Axit 3-(2-{[(3S,5R)-1-(tert-butoxycarbonyl)-5-(morpholin-4-
ylcarbonyl)piperidin-3-y1](2-metylpropyl)carbamoyl}-1H-benzimidazol-1-

yl)propanoic

Cho dung dich nuéc natri hydroxit 2M vao dung dich chira tert-butyl
(3S,5R)-3-[{[1-(3-etoxy-3-oxopropyl)- 1 H-benzimidazol-2-yl]carbonyl} (2-
metylpropyl)amino]-5-(morpholin-4-ylcarbonyl)piperidin-1-carboxylat (225mg)
trong etanol (Sml) va hén hop nay dugc khudy & nhiét @ trong phong trong 3 ngay.
Hén hop phan ung dugc didu chinh dén d6 pH =7 bang axit clohydric 1M, va dugc
chiét bing etyl axetat. Chét chiét dugc rira bdng nuéc mubi bio hoa, va duge 1am
kho trén natri sulfat khan. Dung méi dugc lam bay hoi dudi ap sudt giam dé thu
dwoc san phdm dich (215mg).

MS (ESI+, m/e) 586 (M+1).

Vi du tham chiéu 43

Tert-butyl (3S,5R)-3-[{[1-(3-amino-3-oxopropyl)- 1 H-benzimidazol-2-
yl]carbonyl}(2-metylpropy1)amino]-5-(morpholin-4—ylcarbony1)piperidin—1-

carboxylat
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Axit 3-(2-{[(3S,5R)-1-(tert-butoxycarbonyl)-5-(morpholin-4-
ylcarbonyl)piperidin-3-yl}(2-metylpropyl)carbamoyl}-1H-b enzimidazol-1-
yl)propanoic (215mg) va mubdi 1H-1,2,3-benzotriazol-1-ol amoni (84mg) dugc hoa
tan trong DMF (5ml), WSC- HCI (142mg) dugc bd sung vao v hdn hop nay duge
khudy & nhiét o trong phong trong 15 gid. Hon hop phan tng duge c6 dudi ap suét
giam, va phﬁn cin duge pha lodng v6i dung dich nudc axit xitric 10% va duoc chiét
bang etyl axetat. Chét chiét duoc rira bang nudc natri bicarbonat va nuée mudi bio
hoa, va dugce 1am khd trén natri sulfat khan. Dung méi dugc lam bay hoi duéi &p
suét giam. Phén cin duge cho chay sic ky cot siiicagel, va phén cit phan doan dugc
giai hép bang etyl axetat dugc cd dudi ap sut giam dé thu dugc san phdm dich
(199mg).

MS (ESI+, m/e) 585 (M+1).
Vi dy tham chiéu 43
Tert-butyl (3S,5R)-3-[{[1-(2-xyanoetyl)-1H-benzimidazol-2-

yl]carbonyl}(2-metylpropyl)amino]-5 -(morpholin-4-ylcarbonyl)piperidin-1-

carboxylat

Y

Tert-butyl (3S 5R)-3-[{[1-(3-amino-3-oxopropyl)-1H-benzimidazol-2-
yl]carbonyl}(2-metylpropyl)am1no]-5-(morpholin—4-ylcarbonyl)piperidin-1-
carboxylat (233mg) duge hoa tan trong pyridin (5 ml), trifloaxetic anhydrit (116ul)
dugc bd sung vao & 0°C va hdn hop nay dugc khudy & nhiét do trong phong trong 2
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gid. Hon hop phan tng dugc cd dudi ap suit giam, va pha lodng bing etyl axetat.
Axit clohydric 1M dugc bd sung vao, va hdn hop nay dugc chiét bang etyl axetat.
Chét chiét dugc rira bing nude natri bicarbonat va nuge mudi bio hoa, 1am kho trén
magie sulfat khan, va dugc cd dudi ap suét giam. Phin cin dugc cho chay sic ky
silicalgel, va phén cAt phan doan dugc gidi hép bing etyl axetat-hexan (theo ty 1&

7:3) dugc co dudi ap sudt giam dé thu dugc san phém dich (197mg).
MS (ESI+, m/e) 567 (M+1).
Vi du 55

N-(2-metylpropyl)-N-[(3S,5R)-5-(morpholin-4-ylcarbonyl)piperidin-3-yl]-
1-[2-(1,2,4-oxadiazol-3-yl)etyl]-1H-benzimidazol-2-carboxamit dihydroclorua

Hydroxylamin hydroclorua (125mg) dugc hoa tan trong dimetyl sulfoxit
(5ml), natri hydro carbonat (463mg) dugc bd sung vao va hdn hop nay dugc Khudy
& 50°C trong 1 gid. Dung dich chua tert-butyl (3S,5R)-3-[{[1-(2-xyanoetyl)-1H-
benzimidazol-2-yl]carbonyl}(2-metylpropyl)amino]-5-(morpholin-4-
ylcarbonyl)piperidin-1-carboxylat (100mg) trong dimetyl sulfoxit (5ml) dugc bd
sung vao hdn hgp phan tng, va hén hgp nay dugc khudy & 90°C trong 3 gio. Hén
hgp phén tng duoc dé ngudi dén nhiét do trong phong, dugc pha lodng véi nude,
va dugc chiét bing etyl axetat. Chét chiét dugc rira bing nude mudi bdo hoa, 1am
kho trén magie sulfat khan, va dugc cd dudi ap suét giam. Phan cin dugc hoa tan
trong trimetyl ortoformat (Sml) va hdn hop nay duoc khudy & 100°C trong 5 gio.
Hon hgp phén tng dwgc cd dudi ap sudt giam, va phin cin dugc cho chay séc ky
silicagel bazo, va phin cit phan doan dugc giai hép bing etyl axetat dugc cd dudi
4p suét gidm dé thu duoc tert-butyl (3S,5R)-3-[(2-metylpropyl)({1-[2-(1,2,4-
oxadiazol-3-yl)etyl]-1H-benzimidazol-2-yl} carbonyl)amino]-5-(morpholin-4-
ylcarbonyl)piperidin-1-carboxylat. Tert-butyl (3 S,5R)-3-[(2-metylpropyl)({1-[2-

(1,2,4-oxadiazol-3-yl)etyl]-1H-benzimidazol-2-yl }carbonyl) amino]-5-(morpholin-
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4-ylcarbonyl)piperidin-1-carboxylat thu dugc dugc hoa tan trong hydro clorua 4M-
etyl axetat (3ml), va hdn hop nay dugc khudy & nhiét d§ trong phong trong 2 gio.
Hon hop phan tng duge ¢, va phﬁn can dugc cho chay HPLC diéu ché pha ngugc
va phén cit phan doan da giai hép duge c6 dudi ap sudt giam. Phén cin dugce pha
lodng v&i nudce natri bicarboﬁat, va hén hop nay dugc chiét bing etyl axetat. Chét
chiét duoc rira béng nudc mudi bdo hoa, va dugc 1am kho trén natri sulfat khan.
hydro clorua 4M-etyl axetat (1ml) dugc bd sung vio va hdn hgp nay dugc khudy
trong 5 phut. Dung mdi duoc lam bay hoi dudi ap sudt giam @& thu duge san phim
dich (35mg). "

MS (ESI+, m/e) 510 (M+1).
Vi du tham chiéu 44

Tert-butyl (3S,5R)-3-[{[1-(5-hydroxypentyl)-1H-benzimidazol-2-
yl]carbonyl}(2-metylpropyl)amino]-5 -(morpholin-4-ylcarbonyl)piperidin-1-

carboxylat
NIN\/\/\/OH
W/\ o
)
Boc’N N\)

Cho diisopropyl azodicarboxylat (910ul) vao dung dich hdn hop chira tert-
butyl (3 S,5R)-3-[(1H-benzimidazol-2-ylcarbonyl)(2-metylpropyl)amino]-5-
(morpholin-4-ylcarbonyl)piperidin-1-carboxylat (308mg), pentan- 1,5-diol (1,25g)
va triphenylphosphin (472mg) trong toluen (10ml)-THF (10ml) & nhiét do trong
phong, va hén hop nay dugc khudy & cling nhiét d(f)‘ trong 15 gid. Hon hgp phan
tmg dugc pha lodng v6i nudc natri bicarbonat, va hdn hop nay dugc chiét bang etyl
axetat. Chat chiét duoc rira béng nudc mudi bio hoa, va dugc 1am kho trén natri
sulfat khan. Dung moi dwgc lam bay hoi duéi ap sudt giam. Phén cin dugc cho
chay sic ky cot silicagel, va phin cit phan doan dugc giai hép bang etyl axetat

duoc co dudi ap sudt gidm dé thu dugc san phim dich (250mg).
MS (ESI+, m/e) 600 (M+1).

Vi du 56
-137-




1-(5-hydroxypentyl)-N-(2-metylpropyl)-N-[(3S,5R)-5-(morpholin-4-
ylcarbonyl)piperidin-3-yl}- 1H-benzimidazol-2-carboxamit dihydroclorua

NINMO
N 0
SN
N AN
0 0

Tert-butyl (3S,5R)-3-[{[1-(5-hydroxypentyl)-1 H-benzimidazol-2-
yl]carbonyl}(2-metylpropyl)amino]-5 -(morpholin-4-ylcarbonyl)piperidin-1-
carboxylat (100mg) dugc hoa tan trong hydro clorua 10-20% - metanol (5ml), va
h&n hop nay dwgc khudy & nhiét d9 trong phong trong 15 gio. Hén hop phan Gng
dugc co, va phﬁn cin duoc cho chay HPLC diéu ché pha ngugc va phan doan giai
hép dugc cd dudi ap sudt giam. Phan cin dugc pha loding v6i nude natri bicarbonat,
va hén hop nay duge chiét bing etyl axetat. Chét chiét dugce rira bing nudc mubi
béo hoa, va dugc 1am kho trén natri sulfat khan. Hydro clorua 10-20% - metanol
(3ml) dugc bd sung vao va hdn hop nay duge khudy trong 5 phut. Dung moéi dugc
lam bay hoi du6i 4p sudt giam dé thu dugc san phém dich (34mg).

MS (ESI+, m/e) 500 (M+1).

Vi du tham chiéu 45

Tert-butyl (3S,5R)-3-[{[1-(5-metoxypentyl)- 1H-benzimidazol-2-
yl]carbony!}(2-metylpropyl)amino]-5 -(morpholin-4-ylcarbonyl)piperidin-1-
carboxylat

7 N

N \/N\/\/\/o\

4

ﬁ/\ o
o]
Boc’N N\)

(o]

Cho metansulfonyl clorua (725ul) vao dung dich chira tert-butyl (38,5R)-3-
[{[1-(5-hydroxypenty1)-lH-benzimidazol-Z-yl]carbonyl}(2-mety1propy1)amino]-5-

(morpholin-4-ylcarbonyl)piperidin-l-carboxylat (150mg) va trietylamin (70pl)
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trorig tetrahydrofuran (5ml) & 0°C, va hdn hop nay dugc khudy & nhiét do trong
phong trong 2 gid. Nude natri bicarbonat dugc bd sung vio hdn hop phan tng, va
hén hop nay duge chiét bing etyl axetat. Chét chiét dugc rira bing nudc mubi bio
hoa, lam kho trén magie sulfat khan, va dugc cd duéi ap suét giam. Phén cin dugc
hoa tan trong metanol (Sml), dung dich natri metoxit 28%-metanol (482mg) dugc
bd sung vao & nhiét dd trong phong va hdn hop nay dugc khudy & 60°C trong 3
ngiy. H3n hop phan tmg dugc pha lodng véi nuéc natri bicarbonat, va hon hop nay
dugc chiét bing etyl axetat. ChAt chiét dugc rira bang nuée mubi bdo hoa, va duge
lam khd trén natri sulfat khan. Dung moi dugc 1am bay hoi duéi ap suit giam. Phén
cin dugc cho chay séc ky cot silicagel, va phén cit phan doan dugc giai hép bang

etyl axetat dugc co dudi ap sudt giam dé thu dugc sén phém dich (123mg).
MS (ESI+, m/e) 614 (M+1).
Vi du 57

1-(5-metoxypentyl)-N-(2-metylpropyl)-N-[(3 S,5R)-5-(morpholin-4-
ylcarbonyl)piperidin—3-yl]-1H-benzimidazol-2-carboxamit dihydroclorua

NINMO\
ﬁ/\ Ao
J 0
AN AN
0 2HCI

Tert-butyl (3S,5R)-3-[{[1-(5-metoxypentyl)-1H-benzimidazol-2-
yl]carbonyl}(2-metylpropyl)amino]-5 -(morpholin-4-ylcarbonyl)piperidin-1-
carboxylat (123mg) dugc hoa tan trong hydro clorua 4M-etyl axetat (5ml), va hdn
hop nay dugc khudy & nhiét @6 trong phong trong 3 gio. Hén hgp phan Gmg dugc
cd, va phén cin duge cho chay HPLC diéu ché pha ngugc va phéan doan giai hép
duoc ¢d dudi ép sudt giam. Phén cin dugc pha lodng véi nude natri bicarbonat, va
hén hop nay dugc chiét bing etyl axetat. Chét chiét dwoc rira bang nuéc mubi bio
hoa, va dugc 1am khd trén natri sulfat khan. Hydro clorua 4M-etyl axetat (1ml)

- duoc bd sung vao va hdn hop nay dugc khudy trong 5 phut. Dung mdi dugc lam

bay hoi duéi ap sudt giam dé thu dugc san pham dich (76mg).

-139-



20119

MS (ESI+, m/e) 514 (M+1).

Theo cach twong tw nhu trong vi du 56, thu dugc hop chét sau day (vi du
58).
Vidu 58

1-(4-hydroxybutyl)-N-(2-metylpropy!)-N-[(3S,5R)-5-(morpholin-4-
ylcarbonyl)piperidin-3-yl]-1H-benzimidazol-2-carboxamit dihydroclorua

NxIN-W_OH

Vs
AN

o 2Hel
MS (ESI+, m/e) 486 (M+1).

Vi du 59

1-(4-metoxybutyl)-N-[(3S,5R)-5-(3-metyl-1 ,2,4-oxadiazol-5-yl)piperidin-3-
yl1]-N-(2-metylpropyl)- 1H-benzimidazol-2-carboxamit dihydroclorua

Axit (3R,58)-1-(tert-butoxycarbonyl)-5-[{[1 -(4-metoxybutyl)-1H-
benzimidazol-2-yl]carbonyl}(2-metylpropyl)amino]piperidin-3-carboxylic
(265mg), N-hydroxy axetamidin (56mg), 1H-benzotriazol-1-o0l (95mg) va N,N-
diisopropyletylamin (259pl)) dugc hoa tan trong DMF (10ml), WSC- HC1
(144mg) dugc bd sung vio va hdn hgp ndy dugc khudy & nhiét d trong phong
trong 15 gid. Hon hop phéan ing duge cd dudi 4p suét giam, va hén hop nay duoc
chiét bang etyl axetat. Chét chiét dugc rira bing nudc mubi bdo hoa, va 1am kho
trén magie sulfat khan. Dung méi dugc lam bay hoi duéi ap suét giam. Phén cin

* duge hda tan trong toluen (15ml), va hdn hop nay duge hoi lwu trong khi gia nhiét
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trong 15 gio. Hon hop phén tmg dugc 1am ngudi dén nhiét do trong phéng, va dugc
co dudi ap sudt gidm. Phén cin dugc cho chay séc ky cot silicagel, va phén cit
phén doan dugc gidi hép bang etyl axetat-hexan (theo ty 1& 1:1) dugc c6 dudi dp
suét giam d& thu duoc tert-butyl (38,5R)-3-[{[1-(4-metoxybutyl)- 1H-benzimidazol-
2-yl]carbonyl}(2-metylpropyl)amino]-5-(3-metyl-1,2,4-oxadiazol-5 -yl)piperidin-1-
carboxylat (324mg). Tert-butyl (3S,5R)-3-[{[1-(4-metoxybutyl)- 1H-benzimidazol-
2-yl]carbonyl}(2-metylpropyl)amino]-5-(3-metyl-1 ,2,4-oxadiazol-5-yl)piperidin-1-
carboxylat thu dugc duge hoa tan trong hydro clorua 4M-etyl axetat (5ml), va hén
hop nay dugc khudy & nhiét @6 trong phong trong 3 gio. Hon hop phan tng dugc
¢d, va phin cin dugc pha lodng véi nude natri bicarbonat, va dugc chiét bang etyl
axetat. Chét chiét duge rira bing nuée mudi bdo hoa, va dugc 1am kho trén natri
sulfat khan. Dung méi dugc lam bay hoi dudi ép sudt giam. Phan cin dugc cho
chay sic ky cot silicagel bazo, va phén cit phan doan dugc giai hép bing etyl
axetat dugc c6 dudi ap sudt giam. Phén cin dugc hoa tan trong metanol (3ml),
hydro clorua 4M-etyl axetat (1ml) dugc bd sung vao va hdn hgp ndy duge khudy
trong 5 phit. Dung méi dugc 1am bay hoi dudi ap sudt giam dé thu dugc san phim
dich (74mg).

MS (ESI+, m/e) 469 (M+1).

Theo céch twong tu nhu trong vi du tham chiéu 18, thu dugc hop chit sau
day (vi du 60).

Vi du 60

N-(2-metylpropyl)-N-[(3S,5R)-5 -(morpholin-4-ylcarbonyl)piperidin-3-yl]-
1H-benzimidazol-2-carboxamit dihydroclorua

Ny NH

2HGI

(o]

HN_.

MS (ESI+, m/e) 414 (M+1).

Theo cach twong tu nhu trong vi du tham chiéu 18, thu duoc hop chit sau
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day (vidu 61).
Vidu 61

1-metyl-N- (2-metylpropy1)-N- [(3S,5R)-5-(morpholin-4-
ylcarbonyl)piperidin-3-yl]-1H-benzimidazol-2-carboxamit dihydroclorua

MS (ESI+, m/e) 428 (M+1).
Theo cich tuwong ty nhu trong vi du tham chiéu 18, thu duoc hop chéit sau

day (vi du 62).
Vi du 62

1-[2-(3-metyl-1,2,4-oxadiazol-5-yl)etyl]-N-(2-metylpropyl)-N-[(3S,5R)-5-
(morpholin-4-ylcarbonyl)piperidin-3-yl]-1H-benzimidazol-2-carboxamit
dihydroclorua

Vel
2HC|

MS (ESI+, m/e) 524 (M+1).

Theo céch twong ty nhu trong vi du tham chidu 18, thu dugc cdc hop chét

duéi day (céc vi du 63-64).
Vi du 63

1-(2,2-difloetyl)-N-(2-metylpropyl)-N-[(3S,5R)-5-(morpholin-4-
ylcarbonyl)piperidin-3-yl]-1H-benzimidazol-2-carboxamit dihydroclorua
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o 2HCI
MS (ESI+, m/e) 478 (M+1).
Vi du 64

1-(2,2-difloetyl)-N-(2-metylpropyl)-N-[(3S,5R)-5-(piperidin-1-
ylcarbonyl)piperidin-3-yl]-1H-benzimidazol-2-carboxamit dihydroclorua

X

MS (ESI+, m/e) 476 (M+1).

Theo cach twong ty nhu trong vi du tham chiéu 21, thu dwgc hop chét sau
day (vi du 65).

Vi du 65

1-(2,2-difloetyl)-N-[(3 S,5R)-5-(hydroxymetyl)piperidin-3-yl]-N-(2-

metylpropyl)-1H-benzimidazol-2-carboxamit dihydroclorua

MS (ESI+, m/e) 395 (M+1).
Theo cach tuong ty nhu trong vi du tham chiéu 18, thu dwoc cic hop chét
duéi day (cac vi du 66-68).
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Vi du 66

1-(1-metyletyl)-N-(2-metylpropyl)-N-[(3S,5R)-5-(morpholin-4-
ylcarbonyl)piperidin-3-yl]-1H-benzimidazol-2-carboxamit dihydroclorua

T

“So  2HC

MS (ESI+, m/e) 456 (M+1).
Vi dy 67

N-(2-metylpropyl)-N-[(3S,5R)-5-(morpholin-4-ylcarbonyl)piperidin-3-yl]-

1-propyl-1H-benzimidazol-2-carboxamit dihydroclorua

MS (ESI+, m/e) 456 (M+1).
Vi du 68

N-(2-metylpropyl)-N-[(3S,5R)-5-(morpholin-4-ylcarbonyl)piperidin-3 -yl]-
1-(2,2,2-trifloetyl)- 1H-benzimidazol-2-carboxamit dihydroclorua

.
\(\ j;0 2Hc]

(o]
MS (ESI+, m/e) 496 (M+1).

Theo céch twong tu nhu trong vi du tham chiéu 21, thu duoc céc hop chit
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dudi day (céc vi du 69-70).
Vi du 69

N-[(3S,5R)-5-(hydroxymetyl)piperidin-3-yl]-N-(2-metylpropyl)-1-propyl-

1H-benzimidazol-2-carboxamit dihydroclorua

A

NIN\/\
N 2HCI
HN. A CH

MS (ESI+, m/e) 373 (M+1).

Vidu 70
N-[(3S,5R)-5-(hydroxymetyl)piperidin-3-y1]-N-(2-metylpropyl)-1-(2,2,2-
trifloetyl)- 1H-benzimidazol-2-carboxamit dihydroclorua
Ny N
)

MS (ESI+, m/e) 413 (M+1).
Vi du tham chiéu 46

N-(2-metylpropyl)-N-[(3S,5R)-5-(morpholin-4-ylcarbonyl)piperidin-3-yl]-
3-(phenoxymetyl)imidazo[ 1,2-a]pyridin-2-carboxamit dihydroclorua
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Tert-butyl (3S,5R)-3-[(2-metylpropyl){[3-(phenoxymetyl)imidazo[1,2-
a]pyridin-2-yl]carbonyl}amino]-5-(morpholin-4-ylcarbonyl)piperidin-1-carboxylat
(290mg) duoc hoa tan trong hydro clorua 4M-etyl axetat (Sml), va hdn hop nay
duoc khudy & nhiét do trong phong trong 3 gio. Hon hop phan tng dugc cb dé thu
duge san phdm dich (278mg).

'H-NMR (DMSO-d¢) & 0,63-0,97 (6H, m), 1,74-2,45 (3H, m), 2,81-4,66
(17H, m), 5,51-5,61 (2H, m), 6,95-7,11 (3H, m), 7,19-7,38 (3H, m), 7,56-7,81 (2H,
m), 8,57-8,69 (1H, m), 9,07-9,69 (2H, m).

MS (ESI+, m/e) 520 (M+1).
Vi du tham chiéu 47

Tert-butyl (3S,5R)-3-[{[3-(4-metoxybutyl)-5,6,7,8-tetrahydroimidazo[ 1,2-
a]pyridin-2-yl]carbonyl}(2-metylpropyl)amino]-5-(morpholin-4-
ylcarbonyl)piperidin-1-carboxylat

o
N
N%f\/\o/

Y \o

s

Nevs

o)

Etyl 3-(4-metoxybutyl)-5,6,7,8-tetrahydroimidazo[1,2-a]pyridin-2-
carboxylat (56mg) dugc hoa tan trong etanol (Sml), liti hydroxit monohydrat
(42mg) dugce bd sung vao va hdn hop nay dugc khudy & 50°C trong 6 gid. Dung
dich nudc natri hydroxit 8N (0,1ml) dugc bd sung vao hdn hop phén tng, va hdn
hop nay dugc khudy & 60°C trong 15 gid, va duge cd dudi ap sudt giam. Phan cin
duge hoa tan trong axetonitril (Sml), tert-butyl (3S,5R)-3-[(2-metylpropyl)amino]-
5-(morpholin-4-ylcarbonyl)piperidin-1-carboxylat (74mg), N,N-
diisopropyletylamin (172 pl) va clo-N,N,N’,N’-tetrametylformamidini
hexaflophosphat (112mg) dugc bd sung vao va hdn hgp nay duge khudy & nhiét do
trong phong trong 5 gio. Hon hop phan ung dugc co, va phén cin dugc pha lodng
vGi nude natri bicarbonat, va duge chiét béng etyl axetat. Chét chiét dugc rira béng

nuée mudi bdo hoa, va duge 1dm kho trén natri sulfat khan. Dung méi duoc lam

bay hoi duéi 4p suft giam. Phén can dugc cho chay séc ky cdt silicagel bazo, va
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phén cit phan doan dugc giai hép bing etyl axetat dugc cd dudi ap sudt giam dé thu
dugc san phidm dich (26mg).

MS (ESI+, m/e) 604 (M+1).

Vidu72

N-{(3S,5R)-5-[(1R)-1-hydroxy-2-metoxyetyl]piperidin-3-yl}-1-(4-
metoxybutyl)-N-(2-metylpropyl)-1H-benzimidazol-2-carboxamit dihydroclorua (vi
du 72-1)

va

N-{(3S,5R)-5-[(18)-1-hydroxy-2-metoxyetyl]piperidin-3-yl}-1-(4-
metoxybutyl)-N-(2-metylpropyl)- 1 H-benzimidazol-2-carboxamit dihydroclorua (vi
du 72-2)

NIN\/\/\O/ NIN\_/\/\O/
. 2HCl _ 2HC
Mty Some TN ome
OH OH

Tert-butyl (3R,58)-3-(1-hydroxy-2-metoxyetyl)-5-[ {[1-(4-metoxybutyl)-
1H-benzimidazol-2-yl]carbonyl}(2-metylpropyl)amino]piperidin-1-carboxylat
(7,3g) va vinyl axetat (146ml) dugc hoa tan trong isopropanol (292ml), lipaza
(Toyobo, LIP-301, 20g) dugc bd sung vao & nhiét do trong phong, va hdn hop nay
dugc khudy & nhiét @ trong phong trong 24 gi¢. Xdc nhan phéan ung hoan toan
bing HPLC, va hdn hop phan tmg duge loc. Chét loc dugc cb dudi ap sudt giam, va
phén can dugc cho chay séc ky cot silicagel, va phén cAt phan doan dugc giai hép
bing etyl axetat-hexan (theo ty 1& 1:9 - 1:0) dugc cb dudi ap sudt giam dé thu dugc
hop phin giai hép thir nhét (3,76g) va hop phan giai hap thit hai (3,15g). Hop phén
giai hip thir nhit dwoc xdc nhén 14 hop chét ctia vi du 33-1 trong d6 nhém hydroxyl
dugc axetyl hoa va hop phén giai hip th hai (99,9%de) 1a hgp chét ciia vi du 33-2.

Hop phén giai hip tht nhét thu dugc (100mg) duge hoa tan trong metanol
(1ml), dung dich nuGc natri hydroxit IM (Iml) dugc bb sung vao va hdn hop nay
dugc khudy & nhiét do trong phong trong 1 gid. Axit clohydric 1M (1ml) duge b

sung vao hdn hop phan tng dé trung hoa va metanol dugc 1am bay hoi dudi 4p suét
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giam. Chét c6 dugc pha lodng véi nudc, va hdn hop nay dugc chiét bing etyl
axetat. Chét chiét dugc rira béng nude mudi bao hoa, duge 1am khd trén natri sulfat
khan, va dugc cd dudi ép sudt giam. Phan cin dugc hoa tan trong etanol (1ml), axit
clohydric 12M (0,50ml) dugc bd sung vao va hén hop ndy dugc khudy & nhiét do
trong phong trong 1 git. Hon hgp phan tng duge cb dudi ap sudt giam, phan cin
duogc hoa tan trong etanol, va etanol dugc lam bay hoi dudi ap suét giam. Quy trinh

ndy duoc l4p lai hai lin dé thu duoc san phim dich (52mg) ctia hop chit vi du 72-1.
S6 liéu phd cia vi du 72-1

'H-NMR (CDCl;) § 0,71 (2 H, dd), 0,95 (4 H, dd), 1,38 - 1,63 (2 H, m),
1,66 - 1,86 (3 H, m), 1,86 - 2,04 (1 H, m), 2,12 (2 H, dd), 2,59 - 2,91 (1 H, m), 3,02
(1 H, d), 3,09 - 3,22 (4 H, m), 3,24 - 3,39 (9 H, m), 3,50 (2 H, brs), 3,62 (1 H, br
5), 4,15 (2 H, brs), 4,21 - 4,39 (2 H, m), 7,15 - 7,53 (2 H, m), 7,55 - 7,87 (2 H, m),
833 - 9,18 (1 H, m), 9,43 (1 H, br s).

MS (ESI+, m/e) 461 (M+1).

Hop phin gidi hép tht hai thu dugc (447mg) dugc hoa tan trong etanol
(1ml), axit clohydric 12M (0,70ml) dugc bd sung vao va hdn hgp nay dugce khudy &
nhiét do trong phong trong 1 gio. HSn'hqp phan ng duogc c6 dudi 4p suét giam,
phin cin dugc hoa tan trong etanol, va etanol dugc lam bay hoi dudi &p suét giam.
Quy trinh nay dugc 1dp lai hai 1an @& thu duge san phdm dich (365mg) cia hop chét
vi du 72-2.

S 1iéu phd cta vi du 72-2

'"H-NMR (CDCls) § 0,71 (2 H, dd), 0,81 - 1,12 (4 H, m), 1,31 - 1,61 (Z H,
m), 1,62 - 1,98 (5 H, m), 1,98 - 2,23 (2 H, m), 2,57 - 2,87 (1 H, m), 3,14 (1 H, d),
3,18 - 3,23 (3 H, m), 3,23 - 3,39 (10 H, m), 3,39 - 3,63 (3 H, m), 4,23 - 4,38 3 H,
m), 7,16 - 7,51 (2 H, m), 7,55 - 7,86 (2 H, m), 8,29 - 9,11 (1 H, m), 9,38 (1 H, br s).

MS (ESI+, m/e) 461 (M+1).

Vidu 73

N-{(38,5R)-5-[(1S)-1-hydroxyetyl]piperidin-3-yl}-1-(4-metoxybutyl)-N-(2-
metylpropyl)-1H-benzimidazol-2-carboxamit dihydroclorua (vi du 73-1)

va
-148-



20119

N-{(38,5R)-5-[(1R)-1-hydroxyetyl]piperidin-3-y1}-1 -(4-metoxybutyl)-N-(2-
metylpropyl)-1H-benzimidazol-2-carboxamit dihydroclorua (vi du 73-2)

0

NIN\/\/\O/ NIN\/'\/\O/
\‘/\N o) \(\N 0
. 2HCI AL 2HCI
HN. A HN A
H on H &y

Tert-butyl (3R,55)-3-(1-hydroxyetyl)-5-[{[1 -(4-metoxybutyl)-1H-
benzimidazol-2-yl] carbonyl}(2-metylpropyl)amino]piperidin-1-carboxylat (39,95 2)
va vinyl axetat (789ml) dugc hoa tan trong isopropanol (1,6 1), lipaza (Toyobo,
LIP-301, 120g) dugc bd sung vao & nhiét d trong phong, va hdn hop nay dugc
khudy & nhiét 49 trong phong trong 15 gio. Xac nhin phan trng hoan toan bang
HPLC, va h6n hop phan ang dugce loc. Chét loc duogc cd dudi ap sudt giam, va phéan
cin dugc cho chay sic ky cft silicagel, va ph%m cit phan doan dugc giai hép bing
etyl axetat-hexan (theo ty 1§ 1:9 - 1:0) dugc cd dudi 4p suét giam dé thu duoc hop
phin giai hp thi nhat (23,3g) va hop phin giai hip thir hai (18,3g). Hop phén giai
hép thtr nhét dugc xac nhéan 12 hop chit ctia vi du 34-1 trong d6 nh6ém hydroxyl
duoc axetyl hoa, va hop phén giai hép thir hai (99,8%de) 1a giéng nhu hop chét cuia
vi du 34-2.

Hop phén giai hép tha nhét thu dugc (100mg) dugce hoa tan trong metanol
(1ml), dung dich nuéc natri hydroxit 1M (1ml) dugc bd sung vao va hdn hgp nay
duoc khudy & nhiét do trong phong trong 1 gio. Axit clohydric 1M (1ml) dugc bd
sung vao hén hop phan ting dé trung hoa va metanol dugc 1am bay hoi dudi ap suét
giam. Chit c6 dugc pha lodng véi nudc, va hén hop nay dugc chiét bing etyl
axetat. Chét chiét dugc rira béng nuée mudi bio hoa, duge 1am khd trén natri sulfat
khan, va dugc cb dudi ép suét giam. Phan cin dugc hoa tan trong etanol (1ml), axit
clohydric 12M (0,50ml) duoc bd sung vao va hdn hgp nay dugc khudy & nhiét do
trong phong trong 1 gio. Hon hop phéan tng duge c6 dudi ap suit giam, phin cin
duoc hoa tan trong etanol, va etanol dugc lam bay hoi duéi 4p sudt giam. Quy trinh

nay dugc ldp lai hai 14n @& thu duoc san phém dich (75mg) cia hgp chit vi du 73-1.

S liéu phd cta vi du 73-1
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'H-NMR (CDCLy) & 0,72 (3 H, dd), 0,84 - 1,18 (7 H, m), 1,45 - 1,66 (3 H,
m), 1,67 - 1,98 (3 H, m), 2,00 - 2,19 (2 H, m), 2,54 - 2,81 (1 H, m), 2,92 - 3,23 (5
H, m), 3,25 - 3,40 (4 H, m), 3,40 - 3,70 (3 H, m), 4,07 - 4,47 (3 H, m), 7,23 - 7,51
(2 H, m), 7,54 - 7,91 (2 H, m), 8,56 - 9,55 (1 H, m), 9,86 (1 H, d).

MS (ESI+, m/e) 431 (M+1).

Hop phin gidi hép thir hai thu dugc (1,0g) dugce hoa tan trong dung dich
metanol chita hydro clorua 10% (40ml), va hdn hop nay dugc khqu & nhiét do
trong phong trong 15 gio. Hon hgp phén tmg duoc cd dudi ap sult giam, phén cin
dugc hoa tan trong etanol, va etanol dugc lam bay hoi dudi ap suét giam. Quy trinh
nay dugc 1dp lai hai 14n dé thu dugc san phém dich (0,86g) cua hop chét vi du 73-2.

S lidu phd cta vi du 73-2

'H-NMR (CDCl;) & 0,71 (3 H, dd), 0,94 (3 H, d), 1,09 3 H, dd), 1,27 - 1,64
(3 H, m), 1,70 (1 H, s), 1,74 - 2,00 (4 H, m), 2,00 - 2,29 (1 H, m), 2,54 - 2,76 (1 H,
m), 3,11 (1 H, d), 3,20 (4 H, d), 3,24 - 3,62 (7 H, m), 4,32 3 H, d), 7,16 - 7,54 (2
H, m), 7,72 (2 H, q), 8,27 - 9,22 (1 H, m), 9,36 - 9,56 (1 H, m).

MS (ESI+, m/e) 431 (M+1).

Vi du 74

N-{(38,5R)-5-[(18)-1-hydroxypropyl]piperidin-3-y1}-1 -(4-metoxybutyl)-N-
(2-metylpropyl)-1H-benzimidazol-2-carboxamit dihydroclorua (vi du 74-1)

va

N-{(3S,5R)-5-[(1R)-1-hydroxypropyl]piperidin-3-y1}- 1-(4-metoxybutyl)-N-
(2-metylpropyl)- 1 H-benzimidazol-2-carboxamit dihydroclorua (vi du 74-2)

A

N N\/\/\o/ Na N\/\/\O/
N~ o
Y 2HC wAN ° 2Hcl
HN.__+ HN 4
; GH H OH

Tert-butyl (3R,5S)-3-(1-hydroxypropyl)-5-[{[1-(4-metoxybutyl)-1H-
benzimidazol-2-yl]carbonyl} (2-metylpropyl)amino]piperidin-1-carboxylat (16,4g)
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va vinyl axetat (328ml) dugc hoa tan trong isopropanol (656ml), lipaza (Toyobo,
LIP-301, 65,6g) va rdy phén tir 4A (65,6g) dugc bd sung vao & nhiét d6 trong
phong, va hdn hop nay duoc khudy & nhiét @ trong phong trong 77 gid. Lipaza
(Toyobo, LIP-301, 8,2g) dugc bd sung vao hén hop phan tng, va hén hop ndy duge
khudy & nhiét d6 trong phong trong 118 gio. Lipaza (Toyobo, LIP-301, 16,4g) lai
dugc bd sung vao hdn hop phan tmg, va hdn hop nay dwge khudy & nhiét do trong
phong trong 140 gid. Lipaza (Toyobo, LIP-301, 16,4g) dugc bd sung tiép vao hén
hop phén ting, va hdn hop nay dugc khudy & nhiét d6 trong phong trong 333 gio.
X4c nhin phan ung hoan toan bang HPLC, va hdn hop phén tng duoc loc. Chét loc
duoc cd dudi ap sudt gidm, va phén cin dugc cho chay séc ky cot silicagel, va phén
cit phan doan dugc giai hép bing etyl axetat-hexan (theo ty 1§ 1:9 - 3:2) dugc cb
du6i 4p sudt gidm d& thu dugc hop phan giai hép thir nhét (9,5g) va hop phén giai
hép thir hai (8,0g). Hop phan giai hép tht nhét dugce x4c nhan 13 hop chét cda vi du
35-1 trong &6 nhém hydroxyl dugc axetyl hoa, va hop phén gi4i hip thit hai
(99,7%de) 12 gidng nhu hop chét cia vi dy 35-2.

Hop phé‘m_ giai hép tha nhét thu dugc (100mg) dugce hoa tan trong metanol
(1ml), dung dich nudc natri hydroxit 1M (1ml) dugc bd sung vao va hdn hop nay
dwoc khudy & nhiét do trong phong trong 1 gio. Axit clohydric 1M (1ml) dugc b
sung vao hén hop phan ing dé trung hoa va metanol dugc 1am bay hoi dudi ap sudt
giam. Chét ¢6 dugc pha lodng v6i nude, va hdn hop néy dugc chiét bang etyl
axetat. Chét chiét dugc rira béng nuéc mudi bao hoa, dwgc 1am kho trén natri sulfat
khan, va dugc cd dudi ép sudt giam. Phan cin dugc hoa tan trong etanol (1ml), axit
clohydric 12M (0,50ml) dugc bd sung vao va hdn hop nay dugc khudy & nhiét do
trong phong trong 1 gio. Hbn hop phén tng dugc cd duédi 4p suét giam, phin cin
dugc hoa tan trong etanol, va etanol duge lam bay hoi dudi ap suét giam. Quy trinh

ndy dugc 13p lai hai 14n d¢é thu dugc san phém dich (62mg) ciia hop chat vi du 74-1.
S lidu phd cta vi dy 74-1

'H-NMR (CDCl;) § 0,71 (2 H, dd), 0,79 - 1,11 (7 H, m), 1,32 - 1,58 (4 H,
m), 1,60 - 1,68 (1 H, m), 1,70 - 1,85 (3 H, m), 1,87 - 2,20 (2 H, m), 2,59 - 2,87 (1
H, m), 3,00 (1 H, d), 3,08 - 3,23 (4 H, m), 3,23 - 3,41 (6 H, m), 3,49 (1 H, d), 3,89 -
4,23 (2 H, m), 4,23 - 4,55 (2 H, m), 7,16 - 7,52 (2 H, m), 7,55 - 7,86 (2 H, m), 8,24
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9,18 (1 H, m), 9,21 - 9,57 (1 H, m).
MS (ESI+, m/e) 445 (M+1).

Hop phan giai hép tht hai thu duge (0,85g) dugc hoa tan trong etanol (2ml),
axit clohydric 12M (1,5ml) duoc bd sung vao, va hdn hop nay dugc khudy & nhiét
do trong phong trong 1 gid. Hon hop phén tmg dwgce cb dudi ap sudt giam, phin
cin dugc hoa tan trong etanol, va etanol dugc lam bay hoi duéi ap sudt giam. Quy
trinh nay dugc ldp lai hai 1an dé thu dugc san phdm dich (0,64g) cta vi du hop chét
74-2.

Sé liéu phd cta vi du 74-2

'H-NMR (CDCl5) & 0,71 (2 H, dd), 0,78 - 1,01 (7 H, m), 1,26 - 1,66 (4 H,
m), 1,66 - 1,86 (4 H, m), 1,93 (1 H, d), 2,02 - 2,23 (1 H, m), 2,53 - 2,84 (1 H, m),
3,03 - 3,24 (5 H, m), 3,31 (5 H, q), 3,37 - 3,56 (2 H, m), 4,16 (2 H, br s), 4,22 -
4,44 2 H, m), 7,16 - 7,54 (2 H, m), 7,54 - 7,87 2 H, m), 8,16 - 9,27 (1 H, m), 9,36
- 9,84 (1 H, m).

MS (ESI+, m/e) 445 (M+1).

Vidu75

1-(3-etoxypropyl)-N-(2-metylpropyl)-N-[(3S,5R)-5-(morpholin-4-

ylcarbonyl)piperidin-3-yl]-1H-benzimidazol-2-carboxamit trifloaxetat

Dung dich 0,16M (5001, 80pmol) chita tert-butyl (3S,5R)-3-[(2-
metylpropyl)amino]-5-(morpholin-4-ylcarbonyl)piperidin-1-carboxylat trong
toluen, dung dich 0,32M (500ul, 160pmol) chira triphenylphosphin trong toluen, va
dung dich 0,32M (500pl1, 160umol) chira 3-etoxypropan-1-ol trong toluen dugce
tron 1an, diisopropyl azodicarboxylat (30pl, 160pmol) dugc bd sung vao & nhiét o

trong phong va hdn hop nay duoc khudy trong 16 gid. Dung dich axit clohydric 4N
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-etyl axetat (2,0ml) dugc bd sung vao hdn hop phan tng, va hdn hop nay dugc
khudy tiép & nhiét d6 trong phong trong 5 gid. Dung dich nudc natri hydroxit 4N
(2,0ml) duge bd sung vao, va hdn hop nay dugc 1am trung hoa va chiét. Lép hitu co
duoc tach bing thiét bi Phase Septube 16p trén (do Wako Pure Chemical Industries,
Ltd. san xuét). Dung mdi dugc 1am bay hoi duéi 4p sudt giam, va phan cin dugc
hoa tan trong DMSO-metanol (theo ty 1€ 1:1) (1Iml) va duoc tinh ché bang HPLC
didu ché. Phin cit phan doan mong mudn dugc cd, va phan cin dugc pha lodng véi
dung dich nuéc canxi carbonat va dugc chiét bing etyl axetat. Chét chiét dugc rira
bing nude mudi bao hoa, va 1am kho trén magie sulfat khan. Dung moi dugc lam

bay hoi duéi 4p suét giam dé thu dugc hop chét néu & d& muc (38,4mg).
MS (ESI+): 500 (M+H).

Theo cach twong tu nhu trong vi du 75, thu dugc cac hop chit dudi day (cac

vi du 76-90).
Vidu 76

1-(4-metoxybutyl)-N-(2-metylpropyl)-N-[(3S,5R)-5-(morpholin-4-

ylcarbonyl)piperidin-3-y1]-1H-benzimidazol-2-carboxamit trifloaxetat
8\/“\J\o
I - TCH,

Ny e A
>3 [/\o
N N\/J

Q

MS (ESI+, m/e) 500 (M+1).
Vidu 77

1-(3-metoxypropyl)-N-(2-metylpropyl)-N-[(3S,5R)-5-(morpholin-4-
ylcarbonyl)piperidin-3-yl]-1H-benzimidazol-2-carboxamit trifloaxetat
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MS (ESI+, m/e) 486 (M+1).

- Vidu78
N-(2-metylpropyl)-1-[3-(metylsulfanyl)propyl]-N-[(3 S,5R)-5-(morpholin-4-

ylcarbonyl)piperidin-3-yl]-1 H-benzimidazol-2-carboxamit trifloaxetat

MS (ESI+, m/e) 502 (M+1).

Vidu 79
N-(2-metylpropyl)-1-[2-(metylsulfanyl)etyl]-N-[(3 S,5R)-5-(morpholin-4-

ylcarbonyl)piperidin-3-yl]- 1H-benzimidazol-2-carboxamit trifloaxetat

/‘\

=

N

MS (ESI+, m/e) 488 (M+1).
Vi du &0
1-etyl-N-(2-metylpropyl)-N-[(3R,5 S)-5-(morpholin-4-ylcarbonyl)piperidin-

3-yl]-1H-benzimidazol-2-carboxamit trifloaxetat
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MS (ESI+, m/e) 442 (M+1).
Vi du 81

1-(1-metyletyl)-N-(2-metylpropyl)-N-[(3S,5R)-5-(morpholin-4-

ylcarbonyl)piperidin-3-yl]-1H-benzimidazol-2-carboxamit trifloaxetat

N

: HC
OYQSICW
N N7 1RA

T e
HBCA‘N
T

MS (ESI+, m/e) 456 (M+1).
Vi duy 82

N-(2-metylpropy!l)-N-[(3S,5R)-5 -(morpholin-4-ylcarbonyl)piperidin-3-yl]-

1-propyl-1H-benzimidazol-2-carboxamit trifloaxetat

MS (ESI+, m/e) 456 (M+1).
Vi du 83

1-butyl-N-(2-metylpropyl)-N-[(3S,5R)-5-(morpholin-4-

ylcarbonyl)piperidin-3-yl]-1H-b enzimidazol-2-carboxamit trifloaxetat

)
e Ny N Oy
Rand

e //’ ° A
N\/A/Nf /\O
i

MS (ESI+, m/e) 470 (M+1).
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Vi du 84

1-[(2-metylxyclopropyl)metyl]-N-(2-metylpropyl)-N-[(38,5R)-5-
(morpholin-4-ylcarbonyl)piperidin-3-yl]- 1H-benzimidazol-2-carboxamit

trifloaxetat

MS (ESI+, m/e) 482 (M+1).
Vi du 85

1-(2,2-difloetyl)-N-(2-metylpropyl)-N-[(3 S,5R)-5-(morpholin-4-

ylcarbonyl)piperidin-3-yl]- 1H-benzimidazol-2-carboxamit trifloaxetat

MS (ESI+, m/e) 478 (M+1).
Vi du 86

N-(2-metylpropyl)-N-[(3S, 5R)-5-(morpholin-4-ylcarbonyl)piperidin-3-yl]-
1-(3,3,3-triflopropyl)- 1H-benzimidazol-2-carboxamit trifloaxetat

oS

HC
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MS (ESI+, m/e) 510 (M+1).
Vi du 87

N-(2-metylpropyl)-N-[(3S,5R)-5 -(morpholin-4-ylcarbonyl)piperidin-3-yl]-
1-(4,4,4-triflobutyl)- 1H-benzimidazol-2-carboxamit trifloaxetat

MS (ESI+, m/e) 524 (M+1).
Vidu 88

N-(2-metylpropyl)-N-[(3S,5R)-5 -(morpholin-4-ylcarbonyl)piperidin-3-yl]-
1-(2-(pyridin-2-yl)etyl)- 1H-benzimidazol-2-carboxamit ditrifloaxetat

,N\\\(N
CH P
) (3
Ne ™ N s
fe]

MS (ESI+, m/e) 519 (M+1).

Vi du 89
N-(2-metylpropyl)-N-[(3 S,5R)-5-(morpholin-4—ylcarbonyl)piperidin-3-yl]-
1-(2-(pyridin-3-yl)etyl)- 1H-benzimidazol-2-carboxamit ditrifloaxetat
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MS (ESI+, m/e) 519 (M+1).
Vidu 90

N-(2-metylpropyl)-1-[2-(4-metyl-1,3-thiazol-5-yl)etyl]-N-[(3S,5R)-5-
(morpholin-4-ylcarbonyl)piperidin-3-yl]- 1H-benzimidazol-2-carboxamit

trifloaxetat
cH, 0
. ) TFA <
NS RN —
g o) =0
a2
R A
N < \
'Hacr

MS (ESI+, m/e) 539 (M+1).

Vi du tham chiéu 48

1-(2-ﬂophenyl)-5-(4-metoxybuty1)-N-(2-metylpropyl)-N-[(3S,5R)-5-
(morpholin-4-ylcarbonyl)piperidin-3-yl]-1H-1,2,3 -triazol-4-carboxamit

hydroclorua

HN N

Tert-butyl (3S,5R)-3-[{[1 -(2-flophenyl)-5-(4-metoxybutyl)-1H-1,2,3-
triazol-4-yl]carbonyl}(2-metylpropyl)amino]-5 -(morpholin-4-ylcarbonyl)piperidin-
1-carboxylat (85mg) duoc hoa tan trong etyl axetat (0,5ml), dung dich hydro clorua

4N-etyl axetat (0,5ml) dugc bd sung vio, va hdn hop nay dugc khudy & nhiét do

~ trong phong trong 1 gid. Dung moi dugc 1am bay hoi du6i 4p suét giam, va phén

cin dugc lam kho dudi ap suét giam dé thu dugc san phim dich (70mg).
MS (ESI+, m/e) 545 (M+1).

'H{-NMR (DMSO-dg) & 0,78-0,85 (3H, m), 0,90-0,95 (3H, m), 1,36 (4H, br
$), 1,99-2,46 (3H, m), 2,71 (2H, br s), 2,95 (1H,1), 3,09-3,13 (SH, m), 3,23-3,33
(6H, m), 3,51-3,65 (8, m), 4,20-4,63 (1H, m), 7,51 (1H, 1), 7,63 (1H, 1), 7,73-7,87

(2H, m), 9,62 (2H, brs).
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Vi du tham chiéu 49

1-(2-clopheny1)-5-(4-metoxybuty1)-N-(2-metylpropyl)-N-[(3 S,5R)-5-
(morpholin-4-ylcarbonyl)piperidin-3-yl]-1H-1,2,3 -triazol-4-carboxamit

hydroclorua

CI
N

L
w%* .

Tert-butyl (3S,5R)-3-[{[1 -(2-clophenyl)-5-(4-metoxybutyl)-1H-1,2,3-

z:

triazol-4-y1]carbony1}(2-mety1propy1)amino]-5-(morpholin—4-ylcarbonyl)piperidin—
1-carboxylat (280mg) dugc hoa tan trong etyl axetat (0,5ml), dung dich hydro
clorua 4N-etyl axetat (0,5ml) dugc bd sung vio, va hdn hop nay duge khudy &
nhiét d6 trong phong trong 1 gi¢. Dung mdi dugc lam bay hoi dudi ép suft giam,
va phﬁn cin dugc lam kho dudi ap suét giam dé thu dugc san phdm dich (245mg).

MS (ESI+, m/e) 562 (M+1).

'H-NMR (DMSO-d) & 0,82-0,85 (3H, m), 0,90-0,97 (3H, m), 1,41 (4H, br
s), 1,98-2,17 (3H, m), 2,68 (2H, br s), 2,95-3,07 (1H,m), 3,13 (3H, s), 3,16 (2H, t),
3,27-3,43 (6H, m), 3,55-3,64 (8H, m), 4,28-4,71 (1H, m), 7,69 (1H, t), 7,75-7,82
(2H, m), 7,87 (1H, d), 9,67 (2H, br s).

Viduy91

1-(4-metoxybutyl)-N-(2-metylpropyl)-N-[(3S,SR)-S-(morpholin-4-

ylcarbonyl)piperidin-3-yl]- 1H-benzimidazol-2-carboxamit metansulfonat

N N\/\/\o

(\5\/(\0 0, OH

1-(4-metoxybutyl)-N-(2-metylpropyl)-N-[(3 S,5R)-5-(morpholin-4-
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ylcarbonyl) piperidin-3-yl]-1H-benzimidazol-2-carboxamit (208mg) dugc hoa tan
trong etyl axetat (2ml), dung dich chira axit metansulfonic (40pl) trong etyl axetat
(1ml) dugce bd sung vao & 75°C, hexan (1ml) dugc bd sung vio, va hdn hop nay
duge gia nhiét dudi didu kién hdi luu va giit & nhiét do trong phong qua dém. Cac
tinh thé két tia dugc thu gom bing cach loc, va 1am kho & 70°C trong 3 git dé thu
dugc san phim dich (158mg).

MS (ESI+, m/e) 500 (M+1).

diém noéng chay: 144,4°C.

Theo cach twong tu nhu trong vi du tham chiéu 18, thu dugc hop chét cla vi

du tham chiéu 50.
Vi du tham chiéu 50

N-(xyclopropylmetyl)-1-(4-metoxybutyl)-N-[(3 S,5R)-5-(morpholin-4-
ylcarbonyl)piperidin-3-yl]-1 H-benzimidazol-2-carboxamit dihydroclorua

&

NIN\/\/\O/

v~ NTo 2HCI
5
(o]

MS (ESI+, m/e) 498 (M+1).
Vi du tham chiéu 51

Tert-butyl (3S,5R)-3-[(1H-b enzimidazol-2-ylcarbonyl)(propyl)amino]-5-
(morpholin-4-ylcarbonyl)piperidin-1-carboxylat

N NH

L

N0
(o
Boc . Q{ N \)
o]
2-(triclometyl)-1H-benzimidazol (1,09g) va tert-butyl (3R,5S)-3-
(morpholin-4-ylcarbonyl)-5 -(propylamino)piperidin-1-carboxylat (1,49g) dugc hoa
-160-



20119

tan trong THF (120ml), natri hydro carbonat (3,52g) va nudc (60ml) duoc bd sung
vao va hdn hop nay duge khudy & nhiét @6 trong phong trong 2 gid. Hdn hgp phan
tmg dugc pha lodng v6i nude natri bicarbonat, va duge chiét bing etyl axetat. Chét
chiét dugc rira bang nwdc mudi bdo hoa, va 1am khd trén magie sulfat khan. Dung
moi dugc 1am bay hoi dudi ap sudt giam. Phén cin duge cho chay séc ky cot
silicagel bazo, va phan cét phan doan dugc giai hép bing etyl axetat-hexan (theo ty

1€ 2:8 - 10:0) dugce cd dudi ap sut giam dé thu dugc san pham dich (1,97g).

'H-NMR (CDCl) & 0,88-1,06 (3H, m), 1,30-1,54 (9H, m), 1,59-1,91 (3H,
m), 1,92-2,48 (2H, m), 2,68-3,21 (3H, m), 3,26-4,00 (9H, m), 4,01-4,56 (3H, m),
7,28-7,45 (2H, m), 7,47-7,61 (1H, m), 7,60- 7,89 (1H, m), 10,43-11,17 (1H, m).

MS (ESI+, m/e) 500 (M+1).
Vi du tham chiéu 52

Tert-butyl (3S,5R)-3-[{[1-(4-metoxybutyl)-1H-benzimidazol-2-yl] carbonyl}
(propyl)amino]-5-(morpholin-4-ylcarbonyl)piperidin- 1-carboxylat

&

NIN\/\/\OMe
\/\N
Boc'N

o)
i
o)

Tert-butyl (38,5R)-3-[(1H-benzimidazol-2-ylcarbonyl)(propyl)amino]-5-
(morpholin-4-ylcarbonyl)piperidin-1-carboxylat (1,97g) va 4-metoxybutyl
metansulfonat (754mg) dugc hoa tan trong DMA (50ml), xesi carbonat (1,93g)
duoc bd sung vao va hén hop niy dugc khudy & 60°C trong 15 gio. Hon hop phan
trng dugc pha lodng véi nudce, va hdn hop nay dugc chiét bang etyl axetat. Chét
chiét dugc rira bang nudc mudi, va dugc 1d3m kho trén natri sulfat khan. Dung moi
dugce 1am bay hoi du6i ép suét giam. Phan cin dugc cho chay sic ky cdt silicagel
bazo, va phan cit phan doan dugc giai hép bing etyl axetat-hexan (theo ty 18 0:10 -

5:5) duge b duéi 4p sudt giam dé thu duge san pham dich (2,19g).

'"H-NMR (CDCI3) & 0,64-1,08 (3H, m), 1,29-1,53 (9H, m), 1,54-1,72 (3H,
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m), 1,75-2,40 (SH, m), 2,49-3,21 (SH, m), 3,22-3,90 (14H, m), 4,00-4,52 (4H, m),
7.27-7,40 (2H, m), 7,45 (1H, 1), 7,54-7,84 (1H, m).

MS (ESI+, m/e) 586 (M+1).
Vi du 92

1-(4-metoxybutyl)-N-[(3 S,5R)-5-(morpholin-4-ylcarbonyl)piperidin-3-yl]-
N-propyl-1H-benzimidazol-2-carboxamit dihydroclorua

Tert-butyl (3S,5R)-3-[{[1-(4-metoxybutyl)-1H-benzimidazol-2-
yl]carbonyl}(propyl)amino]-5-(morpholin-4-ylcarbonyl)piperidin-1-carboxylat
(2,19g) dugc hoa tan trong hydro clorua 4M-etyl axetat (20ml), va hdn hop nay
duoc khudy & nhiét d6 trong phong trong 2 gid. Hon hop phan tng dugc cd dé thu
dugc san phadm dich (2,09g). |

'H-NMR (DMSO-d¢) & 0,59-1,00 (3H, m), 1,38-1,88 (6H, m), 1,92-2,11
(2H, m), 2,16-2,36 (1H, m), 2,85-3,88 (20H, m), 4,22-4,57 (3H, m), 7,24-7,44 (2H,
m), 7,59-7,82 (2H, m), 8,46-9,94 (2H, m).

Theo cach twong tu nhu trong vi du 57, thu dugce hop chét cua vi du 93.

Vidu93

1-(4-metoxybutyl)-N-(1-metyletyl)-N-[(35,5R)-5 -(morpholin-4-ylcarbonyl)

piperidin-3-yl]-1H-benzimidazol-2-carboxamit dihydroclorua

&

NIN\/\/\O/
N0

(0 2HCI
HN(\')W,N\)

0

MS (ESI+, m/e) 486 (M+1).
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Theo cach twong tw nhu trong vi du tham chiéu 18, thu dugc cac hop chét

ctua vi du 94 va vi du 95.
Vi du 94

1-(4-metoxybutyl)-N-metyl-N-[(3S,5R)-5-(morpholin-4-
ylcarbonyl)piperidin-3-yl]- 1 H-benzimidazol-2-carboxamit dihydroclorua

2

NN ~~p”
\NIO
A &i:? 2HCl

0

MS (ESI+, m/e) 458 (M+1).
Vidu 95

N-etyl-1-(4-metoxybutyl)-N-[(3S,5R)-5 -(morpholin-4-ylcarbonyl)piperidin-

3-yl]-1H-benzimidazol-2-carboxamit dihydroclorua

X

NIN \/\/\o/
N0
o 2HCI
o)

MS (ESI+, m/e) 472 (M+1).
Vidu96
1-(4-metoxybutyl)-N-(2-metylpropyl)-N-[(3S,5R)-5 -(morpholin-4-ylcarbonyl)

piperidin-3-yl]-1H-benzimidazol-2-carboxamit hydroclorua

NIN\/\/\O/

Y\N © HCl

o]
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1-(4-metoxybutyl)-N-(2-metylpropyl)-N-[(3S,5R)-5-(morpholin-4-
ylcarbonyl)piperidin-3-y1]-1H-benzimidazol-2-carboxamit (24,4g) dugc hoa tan
trong etyl axetat (225ml), va hdn hop nay duge gia nhiét dén nhiét 46 nim trong
khoang tir 45 dén 55°C. Hydro clorua 4M-etyl axetat (12,8ml) dugc bd sung timg
giot vao, va chét két tia dugc hoa tan & nhiét 46 giéng nhau. Sau khi xac nhén da
hoa tan, heptan (75ml) dugc b sung tirng giot vao, va hdn hop ndy duoc duge lam
lanh xubng nhiét do nim trong khoang tir 25 dén 35°C. Mam tinh thé (45mg) duogc
bb sung vao va hdn hop nay dugc khudy trong 30 phut. Hén hop nay dugc gia nhiét
dén nhiét d6 ndm trong khoang tir 50 dén 55°C, va heptan (150ml) dugc b sung
tirng giot vao. Hon hop nay dugc khudy & cing nhiét do trong 1 gid, dén din dugc
lam lanh xudng nhiét do nam trong khoang tir 0 dén 5°C, va dugc khudy & cing
nhiét do trong 1 gio. Céc tinh thé két tia dugc thu gom bang céch loc, rira bing etyl
axetat-heptan (90ml), va lam khd dudi ap suét giam & nhiét do nim trong khoang tlr

40 dén 50°C @& thu duogc san phdm dich (15,3g).
Vi du 97

1-(4-metoxybutyl)-N-(2-metylpropyl)-N-[(3S,5R)-5-(morpholin-4-ylcarbonyl)

piperidin-3-yl]-1H-benzimidazol-2-carboxamit hydroclorua

NIN\/\/\O/

\(\N © HCl

(0]
1-(4-metoxybutyl)-N-(2-metylpropyl)-N-[(3S,5R)-5-(morpholin-4-
ylcarbonyl) piperidin-3-yl]-1H-benzimidazol-2-carboxamit hydroclorua (3,0g)
dwoc tao huyén phu trong 2-propanol-etyl axetat (25,5ml), va dugc hoa tan bing
céch gia nhidt dén nhiét do tir 40 dén 50°C. Heptan (10,5ml) dugc bd sung timng
giot vao & nhiét do gidng nhau, va hdn hop nay duogc dugc 1am lanh xubng nhiét dd
tir 30 dén 40°C, va tinh thé mam (3,0mg) dugc bd sung vio. Heptan (7ml) dugc bd
sung ting giot vao & nhiét do gidng nhau, va hdn hop nay dwogc gia nhiét dén nhiét
d6 tir 45 dén 50°C. 2-propanol-etyl axetat-heptan (12ml) dugc bd sung ting giot

vao, heptan (9ml) duoc bd sung tiép timg giot vao, va hdn hop nay dugc gia nhiét
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nhiét do tir 50 dén 60°C va dugc khudy trong 1 gio. Hén hop nay dugc duge lam
lanh xubng 5°C hoic thip hon, va dugc khudy & cling nhiét d trong 1 gid. Céc tinh
thd duge thu gom bang cach loc, rira bing etyl axetat-heptan (15ml) dugc lam lanh
xubng 5°C hogc thip hon, va 1am kho duéi 4p suét gidm & nhiét do tir 40 dén 50°C
@8 thu dugc san phdm dich (2,6g).

MS (ESI+, m/e) 500 (M+1).

diém néng chay: 158°C.

Vi du diéu ché tham chiéu 1

(1) hop chét ciia vi dy tham chiéu 10 - 10,0g
(2) Lactoza 70,0g
(3) Tinh bot ngbd 50,0g
(4) Tinh b6t tan 7,0g
(5) Magie stearat 3,0g

10,0g hop chit cta vi du tham chiéu 10 va 3,0g magie stearat dugc tao hat
v&i 70ml dung dich nuée chira tinh bt tan (7,0g duéi dang tinh bot tan) sau dé va
hén hop nay dugc 1am kho va tron véi 70,0g lactoza va 50,08 tinh bot ngd (thanh
phén bét ky trong céc lactoza, tinh bdt ngo, tinh bot tan va magie stearat 1a san
phim phit hop véi Duge dién Nhat Ban sira ddi lan tha 14). Hon hop nay dugc nén

dé thu cdc vién nén.
Vi du thir nghiém 1

Thu renin ngudi bang céch biéu hién preprorenin (1-406) trong té bao dong
vat, xit Iy prorenin (24-406) c6 chira trong dich nudi chy ndi 1én trén bé mit véi

trypsin, va thu 14y loai hoat héa (67-406).
(1) Cu triic cla vecto biéu hién than

ADN plasmit d& bidu hién thén ngudi trong cac té bao HEK293 dugc diéu
ché nhu sau. PCR duoc thuc hién bang cach sit dung cADN trong thdn & ngudi
(Clontech Laboratories, Inc., Marathon Ready cDNA) lam khuon miu va st dung
hai ADN téng hop (5°-AAGCTTATGGATGGATGGAGA-3’; SEQ ID No.1, va 5°-
GGATCCTCAGCGGGCCAAGGC-3’; SEQ ID No.2), va cac doan thu dugc duge

duoc tach dong bang cach sit dung kit tach dong TOPO TA (ctia hang Invitrogen
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Corp.). Céc doan thu dugc dugc phan tach dong thanh pcDNA3.1(+) ma dugc phan
cit bang HindIII va BamHI, nhd véy thu dugc ADN plasmit dung cho viéc biéu
hién preprorenin & ngudi (pcDNA3.1(+)/hREN). |

(2) Cau truc cia vecto bi€u hién angiotensinogen

ADN plasmit @ biéu hién angiotensinogen & ngudi trong céc té bao
HEK293 dugc didu ché nhu sau. PCR dugc thuc hién st dung cADN & gan ngudi
(Clontech Laboratories, Inc., Marathon Ready cADN) lam khuén va sir dung hai
ADN téng hop (5’-AAGCTTATGCGGAAGCGAGCACCCCAGTCT-3’; SEQ ID
No.3, vas’-
GGATCCTCACTTGTCATCGTCGTCCTTGTAGTCTGCTGTGCTCAGCGGGTT
GGCCACGC-3’; SEQ ID No.4), va céc doan thu dugc dugc tich dong béng cach
st dung kit tach dong TOPO TA (ctia hdng Invitrogen Corp.). Cac doan thu dugc
dwgc phan tach dong thanh pcDNA3.1(+) mi da dugc phan cét bing HindIIl va
BamHI, nh& d6 thu dugc ADN plasmit cho viéc biéu hién angiotensinogen & ngudi
c6 FLAGtag trén C-¢ du cudi (pcDNA3.1(+)/hAngiotensinogen-FLAG). Sau do,
PCR dugc thyc hién bing cach sir dung pcDNA3,1(+)/hAngiotensinogen-FLAG
lam khudn va st dung hai ADN tdng hop (5°-
CCTTAAGCTTCCACCATGCGGAAGCGAGCACCCCAGTCT-3’; SEQ ID No.5,
va 5’-TTGGATCCTCATGCTGTGCTCAGCGGGTTGGCCACGCGG-3’; SEQ ID
No,6), va cac phan doan thu duge dugc tach dong bang cach st dung kit tdch dong
TOPO TA (cta hing Invitrogen Corp.). Céc phén doan thu dugc dugc phén tach
dong thanh pcDNA3.1(+) ma d3 dugc phan cat bang HindIIl va BamHI, nh¢ vay
thu dugc ADN plasmit cho viéc biu hién angiotensinogen & ngudi

(pcDNA3.1(+)/hAngiotensinogen).
(3) Biéu hién preprorenin va tinh ché prorenin (24-406)

Biéu hién preprorenin & ngudi duge thuc hién bang cach st dung thiét bi
Freestyle 293 Expression System (ctia hang Invitrogen Corp.). Theo sach huéng
din kém theo thiét bi bidu hién loai tw do 293, ADN plasmit d& biéu hién
preprorenin & ngudi (pcDNA3.1(+)/hREN) dugc thiét ké trong (1) néu trén duge st
dung d& thuc hién viéc biéu hién nhanh boi céc té bao FreeStyle 293-F. Sau khi

truyén nhiém ADN plasmit, céc t€ bao dugc dua vao moi trudng nudi cay lac dudi
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cac didu kién 37°C, CO, 8% va 125 vong trén phut trong 3 ngay. Phan phan uéc
600 ml ctia mdi trudong nudi cdy dwge ly tim & 2,000 vong trén phut trong 10 phut
dé thu duoc dich ndi nudi cdy chira prorenin (24-406). Dich ndi nudi céy duoc co
bang cach loc qua mdy siéu loc sir dung mang PM10 (ctia hang Millipore, Inc.) dén
thé tich khoang 50ml, va sau d6 dugc thdm t4ch axit tris-clohydric ZOmM‘(dcf) pH =
8,0). Phin thdm tach dugc nap vao ¢t RESOURCE Q 6ml (GE Healthcare) dugc
can bing véi axit tris-clohydric 20mM (dd pH = 8,0) v6i mot tdc dd chay 3ml/phut
dé hép thu prorenin (24 — 406). Sau khi rira ¢t bing dung dich dém duoc st dung
dé can bing, viéc giai hdp dwgc thyc hién thong qua gradien tép trung tuyén tinh
ctia natri clorua tir 0 M dén 0,4 M. Céc phén chira prorenin (24-406) dugc thu gom
va duge c6 st dung Vivaspin 20 (trong lugng phan to giéi han 10.000;

Vivascience, Inc.) dén thé tich khoang 2ml.

Chét 1éng d3 dugc cd duge cho chay sic ky loc gel sit dung thiét bj HiLoad
16/60 Superdex 200 pg (cua hing GE Healthcare) dugce can bang véi axit tris-
clohydric 20mM (d¢ pH = 8,0) chira natri clorua 0,15M, véi tbe do chay 1,4
ml/phit, nhd vay thu duge 3,6mg prorenin dugc tinh ché (24-406).

(4) Tinh ché renin kiéu hoat tinh (67-406)

12pg trypsin (Roche Diagnostics Corp.) dugc bd sung vao 3,6mg prorenin
‘(24—406) duoc hoa tan trong 5,2ml axit tris-clohydric 0,1M (46 pH = 8,0), va hén
hop nay duge cho phan ng ¢ 28°C trong 55 phut dé hoat hoa renin. Sau phin tng,
0,4ml chit wc ché trypsin dugce 1am b4t dong (Pierce Biotechnology, Inc.) dugc b
sung vao dé loai bd trypsin duge st dung trong qué trinh hoat hoéa bing cach hép
phu. Chét 1éng phan tmg chta renin loai hoat tinh dugc ¢d sir dung Vivaspin 20
(trong lugng phén tir cit 10.000, Vivascience, Inc.), va dugc pha lodng véi 20mM
axit tris-clohydric (d6 pH = 8,0). Chét 1éng pha lodng dugc dua vao cot TSKgel
DEAE-5PW (7,5mm 1.D. x 75mm, Tosoh Corp.) dugc lam cén bang bang 20mM
axit tris-clohydric (46 pH = 8,0) & tbc dd dong 1a 1 ml/phit ¢& hdp phy renin loai
hoat tinh (67-406). Cot nay dugc rua bang dung dich d&&m dugc st dung cho qua
trinh c4n bang, va sau d6 dugc giai hép bing gradien ndng d6 tuyén tinh natri
clorua tir 0 M dén 0,3M, nhd @6 thu duge 1,5mg san phim renin loai hoat tinh tinh

khiét (67—406).
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(5) Tinh ché angiotensinogen

Qua trinh biéu hién angiotensinogen cta ngudi dugc tién hanh bang céach st
dung hé bidu hién FreeStyle 293 Expression System (Invitrogen Corp.). Theo
huéng din str dung gén kém véi FreeStyle 293 Expression System, plasmit ADN dé
biéu hién angiotensinogen ctia ngudi (pcDNA3.1(+)/hAngiotensinogen) dugc tao
thanh trong muc (2) néu trén dugc st dung dé thuc hién viéc biéu hién nhanh béng
cac té bao FreeStyle 293-F. Sau khi chuyén nhiém plasmit ADN, céc té bao duogc
cho vao moi truong lic duéi cac diéu kién 37°C, 8% CO, va 125 vong trén phut
trong 3 ngay. Phén phén uéc 600ml ciia méi trudng nudi cly dugce li tAm & 2.000
vong trén phut trong 10 phut @8 thu hdi dich ndi méi trvong nudi cdy chira
angiotensinogen. Dich ndi mdi trudng nudi cdy nay duge bd sung vao amoni sulfat
(néng d6 bio hoa 30%), va hdén hop nay dugc dugce khuéy k¥ va dugc li tdm & 8000
vong trén phut trong 20 phut. Dich ndi thu dugc dugc bd sung vao TOYO Pearl
butyl 650M (2x5cm, Tosoh Corporation) dugc 1am can bang bing 50mM axit tris-
clohydric (46 pH = 8,0) chira amoni sulfat bdo hoa 30%, voi tbc do dong 25
ml/phut d& cho phép hép phu. Sau khi rra bing dém cin bing, angiotensinogen
dugc giai hip bing gradien ndng d6 tuyén tinh tir ndng do dém dugc sit dung dé
Jam cin bing dén axit tris-clohydric 20mM (46 pH = 8,0). Chét giai hap chira
angiotensinogen dugc cd va pha lodng lién tuc sit dung Vivaspin 20 (trong luong
phén tir giéi han 10.000, Vivascience, Inc.), va chdt dém duoc thay dbi thanh axit
tris-clohydric 20mM (46 pH = 8,0). Chét giai hdp dugc dua vao cot RESOURCE Q
6ml (Amersham Biosciences, Inc.) dugc lam cén bing bing axit tris-clohydric
20mM (d6 pH = 8,0) chtra natri clorua 50mM véi tbc d6 chay 6ml/phit ¢ hip phu
angiotensinogen. Sau khi rira ¢t bang dung dich dém dugc st dung trong qua trinh
can bang, viéc gidi hép dwogc thuc hién bang gradien ndng d6 tuyén tinh cta natri
clorua tir 50mM dén 400mM. Cac p.hﬁn cAt phén doan chira angiotensinogen dugc
thu gom va duge cd st dung Vivaspin 20 (trong lwgng phén tir gigi han 10.000,
Vivascience, Inc.) dén thé tich con khoang 2ml. Chét 16ng duge co duge chay séc
ky loc gel str dung HiLoad 26/60 Superdex 200 pg (GE Healthcare) dugc lam cén
bing bang axit tris-clohydric 20mM (d6 pH = 8,0) chira natri clorua 0,15M, véi the
dd chay 2,0 ml/phat, nhd d6 thu dugc 7,0mg angiotensinogen tinh khiét.

(6) Po gid tri trc ché renin
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Angiotensinogen néu trong muc (5) trén day dugc sir dung lam co chét cho
phép do hoat tinh renin. 1ul mdi hop chét thir nghiém (chira 100% DMSO) dugc bd
sung vao mdi 16 ciia dia 384 15 (ABgene). Renin dugc pha lodng v6i dung dich dém
cho phan ung (natri phosphat 20mM (d6 pH = 7,4)) dén ndng d6 bing 57 pM, va
14ul mdi dich pha loang nay dugc bd sung vao timg 18. Dich pha lodng dugc gift &
37°C trong 10 phit, va sau 46 Spl cua mdi dung dich 6uM chira angiotensinogen co
chit duoc bd sung vao ting 16 d& khoi mao phan tng. Hon hop phan tmg dwoc gitt
yén & 37°C trong 30 phut, va sau d6 20l mdi dung dich dirng phan tng [axit tris-
clohydric 20mM (d¢ pH = 7,4), 150mM natri clorua, 0,1% BSA, 0,05% Tween 20
va 1uM CGP-29287] dugc bd sung vio timg 18 dé két thic phan tng, nhy d6 thu
dwoc dung dich phan tng chtta enzym. Luong angiotensin I dugc tao thanh nho
phan ung enzym dugc dinh luong bing thr nghiém mién dich enzym (Enzym
Immuno Assay - EIA) dugc md ta dudi day.

Khéng thé khang angiotensin I (Peninsula Laboratories Inc.) pha lodng
5,000 14n bing PBS dugc bd sung vao timg 15 clia dia den loai 384 16 (Nalge Nunc
International Co., Ltd.) v6i lugng 25ul, va dugc dé yén qua dém & 4°C dé lam bét
dong khang thé trong dia. Dung dich khéng thé dwgc loai bo, dung dich PBS
(100p]) chira 1% BSA dugc bd sung vao timg 16, va hon hop nay duge giita yén &
nhiét d6 trong phong trong 2 gid dé tao khéi. Dung dich tao khéi dugc loai bo, va
m3i 15 dwgc rira 5 1An bing 100pl cia Tween20 0,05%-PBS. Dung dich chuén
angiotensin I (Wako Pure Chemical Industries, Ltd.) dugc didu ché dén ndng do
0,156 — 10nM bing dung dich enzym phan tng hodc d¢m [axit tris-clohydric 20mM
(@6 pH = 7,4), natri clorua 150mM, BSA 0,1%, Tween20 0,05%] duoc phén tédn
vao timg 16 v6i lugng 10pl. Sau d6, dung dich angiotensin dugc biotin hoa I
(AnaSpec, 15p]) duoc pha ché dén ndng d6 1,6nM bang dém [axit tris-clohydric
20mM (86 pH = 7,4), natri clorua 150mM, BSA 0,01%, Tween20 0,05%] dugc bd
sung vao ting 16, tron bing mdy trdn dia va gitr yén ¢ nhiét do trong phong trong 1
gidr. Céc dung dich dugc loai b6 khéi méi 16, va timg 18 dugc rira 5 14n bang 100pl
Tween20 0,05%-PBS. Horseradish peroxydaza Streptavidin (PIERCE Biotecnology
inc., 25ul) dugc pha lodng dén ndng @ 100ng/ml bang dém [axit tris-clohydric
20mM (406 pH = 7,4), natri clorua 150mM, BSA 0,1%, Tween 20 0,05%] duogc bd

sung vao mdi 18 va hdn hop nay dugc giit yén & nhiét d¢ trong phong trong 30 phit.
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Céc dung dich duge loai bd khoi mdi 18, va timg 18 dwoc rira 5 14n bing 100ul
Tween20 0,05%-PBS. SuperSignal ELISA femto Maximum Sensitivity Substrate
(PIERCE Biatecnology Inc.) dugc bd sung vao vé6i lugng 25ul va mét do phat
quang dugc do bang thiét bi EnVision (Perkin Elmer Inc.). Puong cong phan tich
dwoc v& tir mat do phat quang cla cdc 16 chira dung dich chudn angiotensin I, va
lwong angiotensin I dugc tao ra boi phan Gmg enzym duge tinh todn va duge su
dung 1am chi s hoat tinh renin.

Trong khi ty 16 phan Gng cta 16 ma chi dugc b6 sung 100% DMSO dugce
xac dinh 12 ty 18 trc ché 0%, va ty 1€ phan Ung cia 16 ma khong chira angiotensin I
dugc x4c dinh 13 ty 1€ tc ché 100%, hoat tinh rc ché reniny ciia céc 16 ma dugc b

sung hgp chit thr nghiém (chira 100% DMSO) dugc tinh toén.

(7) Két qua

Céac két qua dugc do theo phuong phép (6) néu trén duge thé hién & Bang 1.

Bang 1

Hoat tinh trc ché renin nguoi
Vidu sb Hoat tinh ¢ ché

(%) & 0,1uM

Vi du tham chiéu 11 96
Vi du tham chiéu 12 96
Vidu?2 97
Vi du tham chiéu 18 97
Vidu5s 98
Vidu 13 98
Vi du 14 97
Vi du 21 97
Vi du 22 97
Vi du 33-1 96
Vi du 33-2 96
Vi du 34-1 94
Vi du 34-2 96
Vi du 35-1 95
Vi du 35-2 90
Vi du 43 97
Vi du tham chiéu 46 98
Vi du tham chiéu 48 97
Vi du tham chiéu 49 97

Tir céc két qua clia bang 1, 16 rang 1a cac hgp chét (I) va (II) cta sang ché

cO hoat tinh rc ché renin vuot troi.
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Vi du thr nghiém 2

(1) Thir nghiém ttc ché renin ex vivo sit dung khi dudi dai macaca

fascicularis

Khi dudi dai macaca fascicularis duc dugce sit dung. Céac miu mau duoc thu
gom tlr tinh mach dui & céc thoi didm trude khi st dung thudc va 4 gid sau khi sir
dung thudc (EDTA-2Na" & ndng do cubi cing 1a 7,5mmol/l dugc sir dung lam chét
chbng dong). Méu da thu gom dugc li tdm st dung thiét bi li tdm lém lanh (may li
tam 5415R: Eppendorf Co., Ltd.) & 4°C, 10000 vong trén phut trong 10 phit, va
huyét tvong thu duge duge bao quan & -20°C cho dén khi do thong sb. Thude dugc
hoa tan trong 0,5% metylxenluloza va dwgc sit dung qua dudng miéng & Img/kg.
Hoat tinh renin huyét tvong (plasma renin activity -PRA) dugc do bing céach sir
dung bd kit RIA (renin activity “PRA™: SRL Inc.). PRA dugc tinh theo cong thirc

sau day.

(X37°C-X4°C)

PRA (ng/mL/gid) =
Thoi gian 0 (gid)

X3,°C: Ndng d6 angiotensin I ¢ & & 37°C

X,°C: Néng do angiotensin I dé 1 & 4°C

PRA & mdi thoi diém sau khi st dung thudc duge tinh dudi dang phén trim
so v6i gié tri trude khi sir dung va dugc xéc dinh 1a PRA.,. Hoat tinh e ché renin
ctia nhém st dung thude duge tinh 1 ty 18 e ché béng cach thay ddi PRAy, & mdi
thoi diém sau khi sir dung thudc véi PRA, cia nhém chi ding té dugc.

(2) Két qua

Céac két qua do dugc theo phuong phép (1) néu trén duge thé hién & Bang 2.
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Bang 2
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Hoat tinh e ché renin huyét twong khi dudi dai Macaca fascicularis

Vi du Hoat tinh @c ché PPA (%, n=3-7)
Vidul 93
Vidu?2 72
Vi du tham chiéu 17 89
Vi du tham chiéu 19 89
Vi du 4 85
Vidus 79
Vidu 12 77
Vi dy 14 75
Vidu 16 70
Vi du 21 78
Vi du tham chiéu 31 85
Vi du tham chiéu 32 75
Vi du 33-1 77
Vi du 33-2 90
Vi du 34-1 90
Vi du 34-2 54
Vi du 35-1 86
Vi du 35-2 71
Vi du 36 79
Vi du tham chiéu 48 67
Vi du tham chiéu 49 62
Vi du tham chiéu 50 77
Vi du 92 84

Tir cac két qua cia Bang 2, rd rang 1a céc hop chat (I) va (IT) ciia sang ché

thé hién hoat tinh trc ché mot cach vuot troi va lau dai doi v6i renin trong huyét

twong cta khi dudi dai Macaca fascicularis ma duge sir dung thude.

Danh muc trinh ty

[SEQ ID NO

[SEQ ID NO:
[SEQ ID NO:
[SEQ ID NO:
[SEQ ID NO:
[SEQ ID NO:
[SEQ ID NO:
[SEQ ID NO:

: 1] doan mbi
2] doan moi
3] doan moi
4] doan mdi
5] doan moi
6] doan mbi
7] trinh tu riéng cla angiotensinogen ciia ngudi

8] peptit nén cla renin
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Kha ning ng dung trong cong nghiép

Hop chét (I) va hop chit (IT) c6 hoat tinh e ché renin vuot trdi va do do6
htu ich lam céc thudc phong ngira hodc didu tri chimg ting huyét 4p, cic tdn
thuong co quan do ching ting huyét ap gdy ra, va twong tu.

Don nay dugc dua trén cidc don sang ché s6 161049/2008 va 004882/2009
dd n6p & Nhét Ban.
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YEU CAU BAO HO

1. Hop chét c6 cong thic (1):

A
X

1
R

~

N O (I)
HN R2
trong do:

R! 12 nhom C alkyl;

R? 1a:

(1) nhom Cy¢ alkyl tuy y c6 1 dén 3 phin tr thé duoc chon tir:

(a) nhom hydroxy,
(b) nguyén tir halogen,
(¢) nhom C,.¢ alkoxy,

(d) nhém Cp¢ alkyl-carbonyloxy,

(e) nhém di vong thom tuy y ¢o 1 dén 3 nguyén t halogen,

(f) nhém Cj.jp xycloalkyl, va

(2) nhém amin vong tily y ¢6 nhom oxo,

(2) nhém di vong cé tir 3 dén 10 canh thy ¥ c6 1 dén 3 phan tir thé dugc

chon tir nhém C_¢ alkyl va nhém oxo,

(3) nhom carboxy,

(4) nhém C,.¢ alkoxy-carbonyl tay y c6 1 dén 3 phén tir thé dugc chon tur

nhém di vong khong thom tuy y ¢6 1 dén 3 phan tir thé duogc chon tir nhém Ci

alkyl va nhom oxo,
(5) nhém Cy alkyl-carbonyl, hodc

(6) nhém c¢6 cdng thire: -CO-NR’R”
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trong d6 mdi R’ va R” 12 nguyén tir hydro, hodc R’ va R”, cing véi nguyén

tir nito ma ching lién két, tao thanh di vong chtra nito tdy y c6 1 d&én 3 phan tir thé

dugce chon tir (cac) nguyén tir halogen;
X la:

(1) nguyén tr hydro;

(2) nhém Ci . alkyl tiy ¥ duge thé boi 1 d¢én 3 phan tir thé dwgc chon tir:

(a) nguyén tir halogen,

(b) nhém hydroxy,

(c) nhém C ¢ alkoxy ty ¥ c¢6 nhom Cj.¢ alkoxy hodc nguyén tir halogen,

(d) nhéom Cy.¢ alkylthio,

(e) nhém aryl,

(f) nhém aryloxy tiiy ¥ ¢6 nhém Cj.¢ alkoxy hodc nguyén tir halogen, va

(g) nhém heteroaryl; hodc

(3) nhém Cs.1g xycloalkylhydro; va

vong A 1a vong c6 cong thirc:

YN\

ho#ic mudi cta no.

2. Hop chét c6 cong thire (II):
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trong do:

R! 12 nhém Cy.¢ alkyl;

R3 1a nhém C,.¢ alkoxy tity y dugc thé bai nhém C.¢ alkoxy ho#ic nguyén tix
halogen, nhém Cy.¢ alkylthio, nhém Cs.;9 xycloalkyl tuy y dugc thé b&i nhém Ci
alkyl, nhom aryl hodc nhom heteroaryl tuy y dugc thé boi nhom Cyg alkyl;

X! 14 nhém Cy6 alkylen;

vong A' 12 vong c6 cong thic:

Y

vong B 1a vong c6 cong thire:

HN

trong dé R* 1a:

(1) nguyén tir hydro,

(2) nhém xyano (nitril),

(3) nhém Ci.¢ alkyl tiy y c6 1 dén 3 phin tir thé dwgc chon tir:
(a) nhém hydroxy,

(b) nhom C,_¢ alkoxy,

(¢) nhém Cy.¢ alkyl-carbonyloxy,

(d) nhém di vong thom tuy y ¢6 1 dén 3 nguyén tit halogen,
(e) nhém Cs.qg xycloalkyl, va

(f) nhom amin vong tﬁy y ¢6 nhém oxo,

(4) nhém di vong ¢6 3 dén 10 canh thy ¥ c6 1 dén 3 phén tir thé dugc chon
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tr nhom Cy.¢ alkyl va nhém oxo,
(5) nhém carboxy,

(6) nhom C ¢ alkoxy-carbonyl tuy y c6 1 dén 3 phén tir thé dugc chon tir
nhém di vong khong thom tuy y ¢6 1 dén 3 phén tir thé duogc chon tir nhém Cyg

alkyl va nhém oxo, hodc
(7) nhém c6 cong thire: -CO-NR’R”

trong d6, mdi R’ va R” 1a nguyén tir hydro, hodc R’ va R” cung vGi nguyén
it nito ma chiing lién két, tao thanh di vong chira nito tity ¥ ¢6 1 dén 3 phén tr thé

duogc chon tir (c4c) nguyén tit halogen; va
nlal,
hodc mudi cia no.

3. Hop chét theo diém 2, trong 6 vong B 1 vong c6 cong thire:

HN
R4

trong 46 R* 1a:

(1) nhom xyano (nitril),

(2) nhom Cy.¢ alkyl tuy y c6 1 dén 3 phan tir thé dugc chon tir:
(a) nhém hydroxy,

(b) nhém Cy.6 alkoxy,

(c) nhom Cy.¢ alkyl-carbonyloxy,

(d) nhém di vong thom ty y ¢6 1 dén 3 nguyén tir halogen,
(e) nhom Cj_jg xycloalkyl, va

(f) nhém amin vong tiy y ¢6 nhém oxo,

(3) nhém di vong c6 tir 3 dén 10 canh thy ¥ 6 1 dén 3 phén tir thé duoc

chon tir nhom Cy.¢ alkyl va nhém oxo,

(4) nhém carboxy,
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(5) nhém C,¢ alkoxy-carbonyl tuy y ¢cé 1 dén 3 phan tir thé duoc chon tir
nhom di vong khong thom tuy y c6 1 dén 3 phén tir thé duge chon tir nhém C¢

alkyl va nhém oxo hodc
(6) nhém co6 cong thire: -CO-NR’R”
trong d6, mdi R’ va R” 12 nguyén tir hydro, hodc

R’ va R”, cung vd&i nguyén tr nito ma chung lién két, tao thanh di vong
chira nito ty ¥ ¢6 1 dén 3 phén tir thé dugc chon tir (c4c) nguyén ti halogen.

4. Hop chét theo diém 2, trong d6 vong B 1a vong c6 cong thire:

HN
Rd
trong do, R* 12 -CO-NR’R” trong d6 mdi R’ va R” 14 nguyén ti hydro, hodc R’ va
R”, cing v&i nguyén tr nito ma ching lién két, tao thanh di vong chita nito tiy ¥ ¢6

1 dén 3 phén tr thé duogc chon tir (c4c) nguyén tir halogen.

5. Hop chét theo diém 1, trong d6 hgp chét nay 1a N-[(38,5R)-5-
carbamoylpiperidin-3-yl]-1-(4-metoxybutyl)-N-(2-metylpropyl)-1H-benzimidazol-
2-carboxamit hoic mudi ctia né.

6. Hop chat theo diém 1, trong d6 hop chét nay 1a N-{(3S,5R)-5-[1-
hydroxyetyl]piperidin-3-yl}-1-(4-metoxybutyl)-N-(2-metylpropyl)- 1H-
benzimidazol-2-carboxamit hodc mudi cia né.

7. Hop chét theo didm 1, trong d6 hop chét nay 1a 1-(4-metoxybutyl)-N-(2-
metylpropyl)-N-[(3S,5R)-5-(morpholin-4-ylcarbonyl)piperidin-3-y1]-1H-
benzimidazol-2-carboxamit hoic mudi cia né.

8. Hop chét theo diém 1, trong d6 hop chéit nay 13 1-(4-hydroxybutyl)-N-(2-
metylpropyl)-N-[(3S,5R)-5-(morpholin-4-ylcarbonyl)piperidin-3-y1}-1H-
benzimidazol-2-carboxamit hodc mudi ctia né.

9. Hop chét theo diém 1, trong d6 hop chét nay 1a 1-(4-metoxybutyl)-N-[(3S,5R)-5-
(morpholin-4-ylcarbonyl)piperidin-3-yl]-N-propyl-1H-benzimidazol-?.-carboxamit
hodc mudi cta noé.
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10. Thubc chira hop chét theo didm 1 hodc 2 1am thanh phan hoat tinh.

11. Thubc e ché renin chira hop chét theo diém 1 hoidc 2 1am thanh phén hoat tinh.
12. Thubc phong nglra hogc didu tri bénh vé hé tudn hoan chira hop chét theo diém
1 hodc 2 lam thanh phan hoat tinh.

13. Thubc phong ngilra hodc didu tri chirg tang huyét 4p va/hoic cac tdn thuong co
quan do ching ting huyét ap gdy ra chira hop chét theo diém 1 hoic 2 1am thanh

phén hoat tinh.
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