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Linh vyc k§ thuit dwge dé cap

Séng ché @& cap dén hop chét hydroxamat 1a chit trc ché histon deaxetylaza
(histone deacetylase - HDAC). Cu thé hon, sang ché dé cap dén hop chét di vong,
dugce phdm chira hop chit nay va phuong phép tdng hop. Céc hop chét nay co thé
dugc sir dung 1am thubc dé didu tri réi loan tang sinh cling nhu cic bénh khac lién

quan dén céc enzym c6 hoat tinh histon deaxetylaza.

Tinh trang ky thuit ciia sang ché

Céu trac ciia chét nhiém sic cuc bd thuong dugc xem 13 yéu td quan trong
trong viéc diéu hoa su biéu hién gen. Céu triic cia chit nhiém sic, mdt phirc chat
protein-ADN, chiu 4nh hudng 16n béi nhitng cai bién sau dich mi ctia cac histon 1a
thanh phén cta protein. Qué trinh axetyl hod histon thuén nghich 13 yéu t6 quan
trong trong viéc diéu hoa su biéu hién gen bing cach lam thay d6i kha ning xam
nhdp cua céc nhan t§ phién ma vao ADN. Thong thudng, mirc axetyl hod histon
gia ting lién quan dén hoat tinh phi€n ma gia tang, trong khi mitc axetyl hoa giam
di lién quan dén hoat tinh tc ché su biéu hién gen [xem tai liéu: Wadem P.A.,
Hum. Mol. Genet. 10, 693-698 (2001), De Ruijter A.J.M. et al, Biochem. J., 370,
737-749 (2003)]. O céc té bao binh thuong, histon deaxetylaza (HDAC) va histon
axetyltransferaza cung kiém soat mtrc axetyl hoa histon dé duy tri trang thai cén
bang. Viéc trc ché HDAC lam tich tu histon dugc axetyl hoa, ddn dén cac dap ung
té bao phu thudc vao loai té bao, nhu chét té bao tién dinh, hoai tr, biét ho4, su
sdng sot cua té 'béo, trc ché qua trinh tang sinh va kim ham té bao.

Céc chét tc ché HDAC da dugc nghién ciru vé hiéu qua diéu tri cia chung
d6i voi té bao ung thu. Vi dy, axit hydroxamic ctia suberoylanilit (Suberoylanilide
Hydroxamic Acid - SAHA) 1a chit giy kich thich manh d8i v&i sy biét hoa

va/hodc chét t& bao tién dinh trong cac dong té bao bénh tang sinh nguyén hong
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cau tiy bao, bang quang, va u tuy & chudt [xem tai liéu: Richon V.M. et al, Proc.
Natl. Acad. Sci. My, 93: 5705-5708 (1996), Richon V.M. et al, Proc. Natl. Acad.
Sci. My, 95: 3003-3007 (1998)]. SAHA di duoc biét 1a 1am e ché qua trinh sinh
trudng ciia té bao ung thu tuyén tién liét in vitro va in vivo [xem tai liéu: Butler
L.M. etal, Cancer Res. 60, 5165-5170 (2000)]. Céc chét tc ché HDAC khéc da
dugc nghién ctru rong rai vé hoat tinh chéng ung thu 1a trichostatin A (TSA) va
trapoxin B [xem tai liéu: Yoshida M. et al, J. Biol. Chem., 265, 17174 (1990),
Kijima M. et al, J. Biol. Chem., 268, 22429 (1993)]. Trichostatin A 13 chit trc ché
thuan nghich d6i v6i HDAC cua ddng vt c6 vu. Trapoxin B 1a tetrapeptit vong, do
1 chat e ché khong thuén nghich déi véi HDAC ciia dong vat ¢6 vii. Tuy nhién,
do tinh khong n dinh in vivo ciia c4c hop chét ndy nén chung it duge dung lam
thube chéng ung thu. Gan day, céc chét wc ché HDAC khac c6 phan t& nho d3 co
thé s dung dwoc dé danh gia v& mat 1am sang [US 6,552,065]. Céc hop chét tc
ché HDAC khac d3 dugc thong bao trong tai lidu chuyén nganh [xem tai lidu:
Bouchain G. etal, J. Med. Chem., 46, 820-830 (2003)] va cac tu liéu patent
[WO 03/066579 A2]. Hoat tinh in vivo ctia cac chét rc ché nay c6 thé duoc danh
gid truc tiép dua vao kha nang cua chung lam tang lugng histon duoc axetyl hoa
trong mau sinh hoc. C4c chit trc ché HDAC da dugc thong béo 1a can try qué trinh
thodi hod than kinh, vi dy, chit irc ché HDAC lam ngung qua trinh thoai hoa than
kinh phu thudc polyglutamin [xem tai liu: Nature, 413(6857): 739-43,
18.10.2001]. Ngoai ra, céc chét trc ché HDAC ciing da duoc biét 1 ¢6 tac dung e
ché qua trinh tao ra xytokin nhuw TNF, IFN, IL-1, c4c chét nay di duoc biét 1a ¢
lién quan dén bénh viém va/hoic rbi loan hé mién dich. [xem tai liéu: J. Biol.
Chem. 1990; 265(18): 10232-10237; Science, 1998; 281: 1001-1005; Dinarello
C.A., Moldawer L.L., Proinflammatory and anti-inflammatory cytokines in

rheumatoid arthritis, A primer for clinicians, 3™ Edition, Amgen Inc., 2002].

Tuy nhién, vin cén tao ra nhitng chét e ché HDAC khéc véi mong mudn 1a
chiing ¢6 dugc céc tinh chat duoc 1y hiru ich va tét hon dé didu trj bénh nhu bénh
ung thu, bénh thoai hoa than kinh, cac rdi loan lién quan dén tinh trang tao mach
va viém va/hodc rbi loan hé mién dich. D& dap tmg nhu cau ndy, nhiéu ciu tric

gdc hitu co nhé da dugc nghién ciru véi nhidu hé di vong, dac biét 1a hé dj vong cb
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hai vong. Mot hé di vong da dugce nghién ciru 1a hé vong benzimidazol. Gi day
cdc tac gia sang ché da phét hién duoc ring viée chon dang cac nhom thé trén
vong 5 canh cta h¢ vong benzimidazol s& tao ra mdt ho hop chét ¢6 tinh chit duoc
dong hoc cai thién so v6i nhitng hop chat d3 biét. Cac hop chét trong ho hop chit
nay c6 do on dinh vi thé va vi vy c6 thoi gian ban huy trong huyét twong cao hon
so voi nhitng hop chét da biét. Céc hop chit trong ho hop chét nay thudng cé thoi
gian tdc dung dai hon do muc do tiép xic in vivo (tic 14, dién tich duéi dudng
cong, AUCo.cuéi cang) 16m hon, nho @6 tao ra profin e ché st phat trién khéi u tét

hon & cdc md hinh ghép khac loai.

Ban chit ky thuit ciig sang ché
Theo mdt khia canh muc dich cta sang ché 1a @& xuit hop chit c6 cong
thuc (I):

N AN PN

N H
R2— |

H

N

/
R D
trong dé

R' 14 nhom heteroaryl tuy y dugc thé, nhom heteroxycloalkyl tuy y dugc thé
hodc nhém cé cong thirc:

R? duoc chon tir nhém bao gém: H, alkyl, alkenyl, alkynyl, heteroalkyl,
xycloalkyl, xycloalkenyl, xycloalkylalkyl, alkoxyalkyl, R'"'S(O)R"-, R''S(O),R"-,
R''N(R"*)C(O)N(R)R - va axyl, mBi nhém nay ¢6 thé tuy ¥ duoc thé:

R? dugc chon tir nhém bao gém: H, C;-C¢ alkyl va axyl, mdi nhém nay co

thé tuy y duoc thé;

XvaYla giéng nhau hodc khac nhau va doc 1ap duogc chon tir nhém bao
gf)m: H, halogen, -CN, -NO,, -CF3, -OCF;, alkyl, alkenyl, alkynyl, haloalky],
haloalkenyl, haloalkynyl, heteroalkyl, xycloalkyl, xycloalkenyl, heteroxycloalkyl,
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heteroxycloalkenyl, aryl, heteroaryl, hydroxy, hydroxyalkyl, alkoxy, alkoxyalkyl,
alkoxyaryl, alkoxyheteroaryl, alkenyloxy, alkynyloxy, xycloalkyloxy,
xycloalkenyloxy, heteroxycloalkyloxy, heteroxycloalkenyloxy, aryloxy,
heteroaryloxy, arylalkyl, heteroarylalkyl, arylalkyloxy, -amino, alkylamino,
axylamino, aminoalkyl, arylamino, sulfonyl, alkylsulfonyl, arylsulfonyl,
aminosulfonyl, aminoalkyl, alkoxyalkyl, -COOH-C(O)OR5 , -COR’, -SH, -SR®,
-ORS axyl va -NR7R8, mdi nhém nay co thé tuy y dugc thé;

mdi nhém R* duge chon tir nhém bao gbém: H, alkyl, alkenyl, alkynyl,
haloalkyl, heteroalkyl, xycloalkyl, heteroxycloalkyl, aryl, heteroaryl,
xycloalkylalkyl, heteroxycloalkylalkyl, arylalkyl, heteroarylalkyl va axyl, moi

nhom nay c6 thé tuy y duoc thé;

mdi nhom R’ doc lap duoc chon tir nhém bao gém: H, alkyl, alkenyl,
alkynyl, haloalkyl, heteroalkyl, xycloalkyl, heteroxycloalkyl, aryl, heteroaryl,
xycloalkylalkyl, heteroxycloalkylalkyl, arylalkyl, heteroarylalkyl va axyl, mdi

nhém ndy c6 thé tuy y dugc thé;

mdi nhom R® doc 1ap duoc chon tir nhém bao gém‘: H, alkyl, alkenyl,
alkynyl, haloalkyl, heteroalkyl, xycloalkyl, heteroxycloalkyl, aryl, heteroaryl,
xycloalkylalkyl, heteroxycloalkylalkyl, arylalkyl, heteroarylalkyl va axyl; mdi

nhém nay c6 thé tuy y duoc thé;

mdi nhém R’ va R® doc 1ap duoc chon tir nhom bao gém: H, alkyl, alkenyl,
alkynyl, haloalkyl, heteroalkyl, xycloalkyl, heteroxycloalkyl, aryl, heteroaryl,
xycloalkylalkyl, heteroxycloalkylalkyl, arylalkyl, heteroarylalkyl va axyl, méi
nhém nay c6 thé tuy y duoc thé;

mdi nhém R!! va R'? doc lap duoc chon tir nhdm bao gém: H, alkyl, alkenyl
va alkynyl, mdi nhém nay c6 thé tuy y duoc thé;

mdi nhom R 13 lién két hodc ddc 1ap dugce chon tir nhém bao gém: alkyl,
alkenyl va alkynyl, mdi nhém nay c6 thé tuy y duoc thé;

X 12 1520 521 B2 D23 D24 . s 525 1A 1A
moi nhom R, R*!, R* R®, R* va R® ddc lap dugc chon tir nhom bao

gf)m: H, halogen, -CN, -NO,, -CF3, -OCFj, alkyl, alkenyl, alkynyl, haloalkyl,
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haloalkenyl, haloalkynyl, heteroalkyl, xycloalkyl, xycloalkenyl, heteroxycloalkyl,
heteroxycloalkenyl, aryl, heteroaryl, xycloalkylalkyl, heteroxycloalkylalkyl,
arylalkyl, heteroarylalkyl, arylalkenyl, xycloalkylheteroalkyl,
heteroxycloalkylheteroalkyl, heteroarylheteroalkyl, arylheteroalkyl, hydroxy,
hydroxyalkyl, alkoxy, alkoxyalkyl, alkoxyaryl, alkoxyheteroaryl, alkenyloxy,
alkynyloxy, xycloalkyloxy, heteroxycloalkyloxy, aryloxy, arylalkyloxy, phenoxy,
benzyloxy heteroaryloxy, amino, alkylamino, axylamino, aminoalkyl, arylamino,
alkoxycarbonyl, alkylaminocarbonyl, sulfonyl, alkylsulfonyl, aminosulfonyl,
arylsulfonyl, arylsulfinyl -COOH, -C(O)OR’, -COR?, -SH, -SR®, -OR® va axyl,

mdi nhém nay c6 thé tuy ¥ dwoc thé; hoidc

R*® va R* ¢6 thé cung nhau tao thanh nhém c6 cong thirc =O hoic =S,

va’hodc

R?* va R® ¢6 thé cung nhau tao thanh nhém c¢6 cong thirc =O hoic =S,

va/hoidc
R* va R® c6 thé cung nhau tao thanh nhém cé cong thirc =O hoic =S;

mdi nhém R*® va R¥ doc 1ap dugc chon tir nhém bao gdm: H, halogen,
alkyl, alkenyl, alkynyl, haloalkyl, haloalkenyl, heteroalkyl, xycloalkyl,
xycloalkenyl, heteroxycloalkyl, heteroxycloalkenyl, aryl, heteroaryl,
xycloalkylalkyl, heteroxycloalkylalkyl, arylalkyl, heteroarylalkyl, arylalkenyl,
xycloalkylheteroalkyl, heteroxycloalkylheteroalkyl, heteroarylheteroalkyl,
arylheteroalkyl, hydroxy, hydroxyalkyl, alkoxy, alkoxyalkyl, alkoxyaryl,
alkenyloxy, alkynyloxy, xycloalkyloxy, heteroxycloalkyloxy, aryloxy,
arylalkyloxy, heteroaryloxy, amino, alkylamino, aminoalkyl, axylamino,
arylamino, phenoxy, benzyloxy, COOH, alkoxycarbonyl, alkylaminocarbonyl,
sulfonyl, alkylsulfonyl, alkylsulfinyl, arylsulfonyl, arylsulfinyl, aminosulfonyl,

SR’ va axyl, mdi nhém nay c6 thé tuy y dugc thé,

hodc R*® va RY két hop v6i nhau cling véi nguyén tir nito ma chung gin

vao tao thanh nhom heteroxycloalkyl tuy y duoc thé;

Z dugc chon tir nhém bao gdm: -CH,-, -CH,CH,-, -CH=CH-,
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C;-Cg alkylen, C;5-Cq alkenylen, C;-Cgq alkynylen, C;-Cg xycloalkyl, khong dugc
thé hodc duoc thé br:ing mot hodic nhiéu nhém thé doc lap dugc chon tir nhém bao
g61n Cy-C4 alkyl,

m, n va o 1a cac sb nguyén doc 1ap duoc chon tir nhém bao gém 0,1,2,3va
4
hodc mudi hoic tién duogc chat duge dung cta ching.

Theo mdt phwong 4n cia sang ché, R* 1a H va hop chét theo sang ché 14 hop

chét ¢6 cong thuc (Ia):

(la)

hodc mubi hodc tién duoc chit dugc dung cla ching,

trong d6 R, R%, R3, X, Y va Z la nhu dugce xac dinh d6i véi hop chét co cong thue
.

Theo mdt phuong 4n khac, R® va R* 1a H va hop chét theo sang ché 1a hop
chét c¢6 cong thirc (Ib):

(Ib)
hodc mubi hodc tién duoc chét duoc dung ctia chung,
trong @6 R', R?, X, Y va Z 1a nhu dugc xéc dinh di véi hop chét c6 cong thire (1),

Gidng nhu v6i nhom bat ky cia cdc hgp chat cé lién quan vé cau truc cd

Ung dung cu thé, mdt sO nhém nhat dinh s& duoc vu tién doi véi cac hop chét co
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cong thire (I), (Ta) va (Ib) tuy theo myc dich st dung cubi ciing ctia chung.
Theo mdt phuong an, nhém R' 14 nhém ¢6 cong thuec:
_(CR™R2Y), -(CR®R%),-(CR*R?),-NR2R”':

trong d6 m, n va o 1a cac sb nguyén doc 1ap dugc chon tir nhém bao gém 0,1,2,3

va 4.

Do d6, theo mdt phuong 4n, hop chéit theo sang ché 1a hop chit co cong
thire (Ic):

(Ic)
trong 6 R' 12 nhém c6 cong thirc:
-(CR®R?), -(CR2R?),-(CR¥R%),-NR*R";

vaR%, R’ RY X, Y, Z, R, R*, R%, R® R*, R®, R¥, R¥, m, n va o 1a nhu duoc
xac dinh ddi véi hop chét c6 cong thuc (I).

Vi gia tri cia m, n va o 1a céc sé nguyén nim trong khoang tir 0 dén 4, nén
tf)ng m+n+o 13 sb nguyén dugc chon tir nhém bao gém 0,1,2,3,4,5,6,7,8,9,
10, 11 va 12. Theo mot phuong an, téng m+n+o 1a s nguyén dugc chon tir nhom
bao gém 0,1,2,3,4,5,6,7 va 8 Theo mot phuong an khac, téng m+n+o 13 sb
nguyén dugc chon tir nhém bao gém 0, 1, 2, 3 va 4. Theo mét phuong én khac,
tdng m+n-+o 1a sé nguyén duge chon tir nhém bao gdm 2 va 3.

Theo mot phuong 4n cy thé, tdng m+n+o bang 2. Khi d6, R duoc chon tur
nhém bao gdm:

-(CR®R?!),-NR¥R?":
-(CR®R™),-NR¥R?’
-(CR¥R%),-NR¥R?":
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-(CR™R?")-(CR®R®)-NR*R”":
-(CR®R*)-(CR¥R%)-NR*R?":
-(CR®R®)-(CR¥R¥)-NR*R”,

Theo mot dang cu thé ctia phwong 4n nay, R! 1a nhém c6 cong thuc:
_(CR®R*)-(CRZR®)-NR*R”".

Sang ché dé xuét hop chit c6 cong thire (II):

ey
trong d6 X, Y, Z, R% R, RY, R, R*, R%, R, R* va R” 1a nhu duoc xac dinh dbi
v6i hop chit c6 cong thirc (I).

Theo mot dang cu thé cta phwong 4n nay, R* 1a H va hop chit theo séng
ché 12 hop chét co cong thuce (I1a):
R3
R

\
O—H

(ITa)
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trong d6 X, Y, Z, R%, R?, R, R?', R%, R*, R va R” 1a nhu dugc xéc dinh dbi vai
hop chét ¢6 cong thire ().

Theo mot dang cu thé khac cia phuong an nay, R*1a H va hop chét theo

sang ché 1a hop chét ¢6 cong thirc (IIb):

6"’N

Rz \RE?

(ITb)

trong d6 X, Y, Z, R%, R¥, R*, R*, R®, R* va R la nhu dugc x4c dinh déi vai
hop chét ¢6 cong thire ().

Theo mdt dang cu thé khac nita ctia phuong 4n nay, cac nhom R*, R?!, R%

va R* 12 H va hop chét theo sang ché 1a hop chit co cong thuc (Ilc):

(ITc)

trong d6 X, Y, Z, R%, R* va R* 1a nhu dugc xac dinh dbi vé6i hop chét c6 cong
thure (1).
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Theo mdt phwong 4n khac, tong m+n+o bang 3. Khi d6, R' duoc chon tur
nhém bao gom:

L(CRR%"),-NR*R';
_(CR®R®),-NR*R?";
_(CR¥R?);-NR*R?;
L(CR*R*),-(CR¥R®)-NR¥R?’;
-(CR®R!),-(CRR%)-NR¥R?;
L(CR®R?)-(CRZR?),-NR¥R?;
L(CR®R®),-(CR¥R%)-NR¥R?;
_(CR®R?)-(CR¥R?),-NR¥R?’,
L(CR®R®)-(CRR®),-NR¥R?"; va
L(CR®R¥)-(CRZR®)-(CR*R*)-NR*R?

Theo mét dang cu thé cia phuong 4n nay, R' 12 nhém ¢6 cong thuc:
L(CR®R?)-(CR®R®)-(CR¥R?)-NR*R?’.

Sang ché d& xudt hop chét ¢6 cong thuc (II):

(I11)

trong 46 X, Y, Z, R%, R, R*, R?, R?, R*, R%, R* R*, R? va R¥ 1a nhu duge xac
dinh d6i vi hop chét ¢6 cong thirc (I).

Theo mot dang cu thé cta phuong 4n nay, R* 1a H va hop chét theo sang

ché 1 hop chit c6 cong thuc (I1la):

-11-
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trong d6 X, Y, Z, R% R®, R, R*!, R%, RZ, R*, R%, R? va R” la nhu dugc xéc

dinh dbi véi hop chit c6 cong thic (I).

Theo mét dang cu thé khéc ciia phwong 4n nay, R® 1a H va hop chét theo

sang ché 14 hop chit c6 cong thuc (IIIb):

(ITIb)

trong d6 X, Y, Z, R%, R?’, R, R, R%, R* R%, R* va R 1a nhu duoc x4c dinh
d6i v6i hop chit c6 cong thirc (I).

Theo mot dang cu thé khac nita cia phuong 4n nay, cac nhom RZO, R2], R*
va R* 1a H, va cac nhom R* va R® 1a metyl, hop chit theo sang ché 1a hop chét
c6 cong thire (Illc):

-12-



(IlLc)

trong d6 X, Y, Z, Rz, R* va R 1a nhu duoc xac dinh dbi véi hop chét ¢co cong
thae (1).

Trong mdi phuong 4n néu trén cia sang ché, cac nhom R va R?! ¢6 thé co
nhiéu bién thé khac nhau. Theo mot phwong 4n, cac nhém R* va R*! doc lap dugc
chon tir nhém bao gdm: H, alkyl, alkenyl va alkynyl. Theo mdt phuong 4an khéc,
cac nhom R* va R*! doc 18p duge chon tir nhém bao gdm H va alkyl. Theo mot
phuong 4n khac nita, cic nhom R?® va R*! doc 1ap duoc chon tir nhém bao gém: H,
metyl, etyl, isopropyl, propyl, 2-etyl-propyl, 3,3-dimetyl-propyl, butyl, isobutyl,
3,3-dimetyl-butyl, 2-etyl-butyl, pentyl, 2-metyl, pentyl, pent-4-enyl, hexyl, heptyl

va octyl. Theo mdt phwong 4n cu thé, cac nhom R*® va R?! déu 1a H.

Trong mdi phuong 4n néu trén cia sang ché, cac nhom R va R* ¢6 thé co
nhiéu bién thé khac nhau. Theo mot phuong an, cac nhom RZ vaR% doc lap duoc
chon tir nhém bao gdm: H, alkyl, alkenyl va alkynyl. Theo mot phuong 4n khéc,
cac nhom R* va R® doc 1ap duoc chon tir nhém bao gém H va alkyl. Theo mot
phuong én khac nita, cac nhom RZvaRr® doc lap dugc chon tir nhom bao gém: H,
metyl, etyl, isopropyl, propyl, 2-etyl-propyl, 3,3-dimetyl-propyl, butyl, isobutyl,
3,3-dimetyl-butyl, 2-etyl-butyl, pentyl, 2-metyl, pentyl, pent-4-enyl, hexyl, heptyl
va octyl. Theo mdt phuong an khac, cac nhém R* va R doc lap dugc chon tir

nhom alkyl. Theo phuong 4n cy thé nhét, cac nhom R* va R? déu 1a metyl.
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Trong mdi phwong 4n néu trén ciia sang ché, cac nhom R* va R* ¢6 thé ¢6
nhiéu bién thé khac nhau. Theo mot phuong 4n, tot hon néu cac nhom R* va R%
doc 1ap dugc chon tir nhém bao gdm: H, alkyl, alkenyl va alkynyl. Theo mot
phwong 4n khéc, cadc nhém R** va R* doc 18p dugc chon tir nhém bao gdm H va
alkyl. Theo mdt phuong an khéc nita, cic nhom R** va R® doc lap dugc chon tur
nhém bao gdm: H, metyl, etyl, isopropyl, propyl, 2-etyl-propyl, 3,3-dimetyl-
propyl, butyl, isobutyl, 3,3-dimetyl-butyl, 2-etyl-butyl, pentyl, 2-metyl, pentyl,
pent-4-enyl, hexyl, heptyl va octyl. Theo phwong 4n cu thé, cac nhom R** va R¥
déu la H.

Trong mdi phwong 4n néu trén, cic nhom R*® va R*’ ¢6 nhilu bién thé.
Theo mdt phuong an, cac nhém R* va RY doc lap duogce chon tir nhom bao gém:
H, alkyl, alkenyl, alkynyl, alkoxyalkyl va axyl. Theo mot phvong 4n khac, cac
nhom R*® va R*” doc 1ap dugc chon tir nhém bao gém: H, alkyl va axyl. Theo mot
phuong én khéc nita, cdc nhom R* va RY ddc 1ap dugc chon tir nhém bao gém: H,
metyl, etyl, isopropyl, propyl, 2-etyl-propyl, 3,3-dimetyl-propyl, butyl, isobutyl,
3,3-dimetyl-butyl, 2-etyl-butyl, pentyl, 2-metyl, pentyl, pent-4-enyl, hexyl, heptyl,

octyl, axetyl va 2-metoxy-etyl.

Theo mdt phuong 4n khac, R' 1a nhom heteroxycloalkyl, nhém nay co thé

tuy y duge thé.

Theo mot dang cu thé ciia phuong 4n nay, nhom heteroxycloalkyl duoc

chon tir nhém bao gom:

fj @
N O
N \R28 N\
Flzzs R%8

trong d6 R duoc chon tir nhom bao gém: H, halogen, alkyl, alkenyl, alkynyl,
haloalkyl, haloalkenyl, heteroalkyl, xycloalkyl, xycloalkenyl, heteroxycloalkyl,
heteroxycloalkenyl, aryl, heteroaryl, xycloalkylalkyl, heteroxycloalkylalky],
arylalkyl, heteroarylalkyl, arylalkenyl, xycloalkylheteroalkyl,

heteroxycloalkylheteroalkyl, heteroarylheteroalkyl, arylheteroalkyl, hydroxy,
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hydroxyalkyl, alkoxy, alkoxyalkyl, alkoxyaryl, alkenyloxy, alkynyloxy,
xycloalkyloxy, heteroxycloalkyloxy, aryloxy, arylalkyloxy, heteroaryloxy, amino,
alkylamino, aminoalkyl, axylamino, arylamino, phenoxy, benzyloxy, COOH,
alkoxycarbonyl, alkylaminocarbonyl, arylaxyl, sulfonyl, alkylsulfonyl,
alkylsulfinyl, arylsulfonyl, arylsulfinyl, aminosulfonyl, SR> va axyl, mdi nhém nay

c6 thé tuy y duoc thé.

Theo mot phwong 4n, R?*® duge chon tir nhém bao gbébm: H, alkyl, alkenyl,
arylalkyl va arylaxyl. Cdc nhém cu thé ciia nhom R?® 1a H, metyl; etyl; propyl;
2-metyl-propyl, 2-2-dimetyl-propyl; isopropyl; 3,3,3-triflo-propyl; butyl; isobutyl;
3,3-dimetyl-butyl; pentyl; 2,4,4-trimetyl-pentyl; penten-4-yl, hexyl; heptyl, octyl,
nonyl, 2-metoxy-nonyl, benzyl, 2-phenyl-etyl, 2-phenyl-axetyl, 3-phenyl-propyl.

Theo mét phuong 4n khac, nhom heteroxycloalkyl 1a pyrolidyl,
tetrahydrofuryl, tetrahydrothiofuranyl, piperidyl, piperazyl, tetrahydropyranyl,
morphilino, 1,3-diazapan, 1,4-diazapan, 1,4-oxazepan va 1,4-oxathiapan. Theo
mdt phuong an cu thé, R! dugc chon tir nhom bao gém: piperidin-3-yl, piperidin-

4-yl va pyrolidin-3-yl.
Theo mot phwong an khac, R' 1a nhém heteroaryl.

Theo mdt phuong an khac, R' 12 nhém dugc chon tir nhém bao gém cac

nhém cé cong thirc sau:

| ]
2N AN NN
| s o

(371/\/!\*\}/ w B
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Theo mét phuong 4n cu thé, R' 1a nhém c6 cong thtrc:
WNHQ

Theo phuong 4n cu thé khac, R' 1a nhém c6 cong thuec:

H

|
NN

Theo phuong an cu thé khéac nita, R' 1a nhém ¢6 cong thic:

H

|
BN

Theo phuong 4n cu thé khac, R' 12 nhém ¢6 cong thirc:

H

%WNY

Theo phuong an cu thé khac, R' 1a nhém c6 cong thirc:

/
BN

Theo phwong 4n cu thé khac, R' 12 nhém ¢6 cong thuec:
, M
?%j/\\\wf/, e

Theo phwong 4n cu thé khac, R' 1a nhém c6 cong thurc:

B >

Theo phwong 4n cu thé khac, R' 1a nhom c6 cong thirc:
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BN

Theo phurong 4n cu thé khac, R 1a nhom c6 cong thirc:

%/\/“W

Theo mét phuong an, R? dwge chon tir nhém bao gbém: H, alkyl, xycloalkyl,
heteroalkyl, alkenyl, alkynyl, alkoxyalkyl va xycloalkylalkyl, mdi nhém nay c6 thé

tuy y dugc thé.

Theo mot dang cu thé ciia phuong 4n nay, R* 1a alkyl. Theo mdt phuong éan,
alkyl 1a nhém C;-Cy alkyl. Theo mét dang khéac cua phuong 4n nay, alkyl 1a nhém
C;-Cs alkyl. Theo mot dang khéc nita cia phuwong an nay, R? dirgc chon tir nhom
bao gdbm: metyl; etyl; propyl; 2-metyl-propyl, 2-2-dimetyl-propyl; isopropyl;
3,3,3-triflo-propyl; butyl; isobutyl; 3,3-dimetyl-butyl; pentyl; 2,4,4-trimetyl-pentyl;
hexyl; heptyl, octyl, nonyl va 2-metoxy-nonyl.

Theo mot dang cu thé cia phuong an nay, R* 1a alkenyl. Theo mot dang
khéc cua phuong 4n nay, alkenyl 1a nhém C;-Cg alkenyl. Theo mét dang khac nira
ciia phuong dn nay, alkenyl 1a nhém C;-Cg alkenyl. Theo mot dang khac cia
phwong 4n nay, R? duge chon tr nhém bao gdm: etenyl, prop-1-enyl, prop-2-enyl,
but-1-enyl, but-2-enyl, but-3-enyl, pent-1-enyl, pent-2-enyl, pent-3-enyl, pent-4-
enyl, hex-1-enyl, hex-2-enyl, hex-3-enyl, hex-4-enyl va hex-5-enyl.

Theo mdt phwong 4n khac, R* dugc chon tir nhém bao gbém: R 1S(O)R13-,
R''S(0),R"*, R''C(OINR'2)R -, R''SO,NRRP., R''N(R">)C(OR"-,
R'NR™)SO,R"- va R"N(R'?)C(O)NR'>)R-. Theo mdt dang cu thé cia
phuong an nay, R? 12 nhém c6 cong thirc R”C(O)N(Rlz)R”-. Theo mdt dang cu
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thékhéccﬁaphuongénr@y;R”la(L-C6aﬂqd.Theorn@tdangcuthécﬂaphuong
an nay, R" 1a metyl hoic etyl. Theo mdt dang cu thé cua phuong an nay, R"* 1a H
hodc C;-C¢ alkyl. Theo phuong an cu thé, R 1a H. Theo mot dang cu thé cua
phuong an nay, R'! 14 nhém C;-Cg alkyl. Theo phuong an cu thé, R'' 13 t-butyl va
propyl. Vi du cu thé vé cac nhém thudc loai nay 1a: (CH;);CCH,CONH(CH,),-;
(CH3);CCONH(CH,),-; (CH3);CCONH(CH,)- va CH3(CH,),CONH(CH,)-.

Theo phuong 4n cu thé, R* duoc chon tir nhom bao gém: H; metyl;
etoxymetyl; [bixyclo[2.2.1]2-ylmetyl; adamantan-2-ylmetyl; 2-metansulfanyl-etyl;
2,2 2-triflo-etyl; propyl; 2,2-dimetyl-propyl; isopropyl; 3,3,3-triflo-propyl; butyl;
isobutyl; 3,3-dimetyl-butyl; but-3-enyl; but-3-ynyl; pentyl; 2,4,4-trimetyl-pentyl;
bixyclo[2.2.1]hept-5-en-2yl; hexyl; hex-3-enyl; octyl; non-3-enyl; non-6-enyl;
2-metoxy-nonyl, 2-phenyl-xyclopropyl; xyclohexyl; (CH;);CCH,CONH(CH,),-;
(CH3);CCONH(CH,),-; (CH3);CCONH(CH,)- va CH3(CH,),CONH(CH,)-.

Theo mot phuong 4n, X va Y ¢6 thé 1a gidng nhau hodc khac nhau va duoc
chon tir nhém bao gdm: H, halogen, C;-C, alkyl, -CF;, -NO,, -C(O)R?, -OR®, -SR°,
-CN va NR'R®.

Theo mot phuong én, X 1a H.

Theo mot phuong én, Y 1a H.

Theo mot phuong an, X va Y (néu c6) nim & vi tri s6 4 va 7 cia vong thom.

Theo mdt phwong 4n, R® 1a H, C,-Cg alkyl hodc axyl. Theo m¢t phuong an
khéac, R®1a H hodc C,-C4 alkyl. Theo phuong an cu thé, R® 1a H.

Theo mot phuong én, RYIAH hodc C,-C, alkyl. Theo phuong 4n cu thé, R*
la H.

Theo mét phwong an, R’ 1a C;-Cy alkyl, heteroalkyl hodc axyl. Theo
phuong an cu thé, R® 1a metyl.

Theo mot phwong 4an, R® 1a C;-C, alkyl, heteroalkyl hodc axyl. Theo
phuong én cu thé, R® 1a Cy-C4 alkyl.

Theo mdt phuong an, R’ va R® dugc chon tir nhém bao gém: H,
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C1-Cs alkyl, C4-Coq xycloalkyl, C4-Cy heteroxycloalkyl, aryl, heteroaryl, arylalkyl

va heteroarylalkyl.

Nhiéu bién thé néu trén, néu nhur khong néi 1a tit ca cac bién thé nay, c6 thé
tuy y dugc thé. Néu bién thé nay tuy y dugc thé thi theo mot phuong 4n, nhém thé
tuy y dugc chon tir nhém bao gém: halogen, =0, =S, -CN, -NO,, -CF3, -OCF;,
alkyl, alkenyl, alkynyl, haloalkyl, haloalkenyl, haloalkynyl, heteroalkyl,
xycloalkyl, xycloalkenyl, heteroxycloalkyl, heteroxycloalkenyl, aryl, heteroaryl,
hydroxy, hydroxyalkyl, alkoxy, alkoxyalkyl, alkoxyaryl, alkoxyheteroaryl,
alkenyloxy, alkynyloxy, xycloalkyloxy, xycloalkenyloxy, heteroxycloalkyloxy,
heteroxycloalkenyloxy, aryloxy, heteroaryloxy, arylalkyl, heteroarylalkyl,
arylalkyloxy, -amino, alkylamino, axylamino, aminoalkyl, arylamino, sulfonyl,
alkylsulfonyl, arylsulfonyl, aminosulfonyl, aminoalkyl, alkoxyalkyl, - COOH,
-COR’, -C(O)OR?, -SH, -SR?, -OR® v4 axyl.

Theo mdt phuong 4n khac, nhom thé tuy y dwge chon tir nhém bao gbm:
halogen, =0, =S, -CN, -NO,, alkyl, alkenyl, heteroalkyl, haloalkyl, alkynyl, aryl,
xycloalkyl, heteroxycloalkyl, heteroaryl, hydroxy, hydroxyalkyl, alkoxy,
alkylamino, aminoalkyl, axylamino, phenoxy, alkoxyalkyl, benzyloxy,

alkylsulfonyl, arylsulfonyl, aminosulfonyl, -C(O)OR®, COOH, SH va axyl.

Theo mot phwong an, nhém Z nam & vi tri s& 5 hodc 6. Theo phuong an cu
thé, nhém Z ndm & vi tri s6 5. Theo mot phuong 4n, nhém Z 1a nhém c6 cdng thirc
-CH=CH-. Néu nhém Z 1 nhém thudc loai nay thi s& t6t hon néu no ¢6 cdu hinh
“E”.

Ngodi cac hop chét c6 cong thirc (1), sang ché con dé cép dén mudi dugc
dung, tién duoc chat duge dung va chét chuyén hod c¢6 duge tinh cia cac hop chét
ndy, va mudi dugc dung cia cic chit chuyén hoa d6. Hop chit, mubi, tién duogc

chit va chét chuyén ho4 nay doi khi dugc goi chung & day 1a “chét irc ché HDAC”.

Sang ché con d& cap dén duoc phim chtra hop chit theo sang ché cung vdi

chit mang, chit pha logng hodc ta dugc duge dung.

Sang ché con mé ta phuong phép didu tri rdi loan gay ra bdi, lién quan dén
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hogc di kém véi su pha v& qua trinh ting sinh t& bao va/hodc tao mach bao gdm
viéc sir dung hop chit c6 cong thire (I) véi lwong c6 tac dung didu tri. Sang ché
con dé cap dén cac duge phdm, mdi duge phdm chua chét te ché HDAC theo cac
phuong 4n dugc mo ta véi lugng co tic dung diéu tri ciing vdi chit mang hoic
chét pha lodng dugc dung dung dé diéu tri bénh tdng sinh té bao, vi du, rc ché qua
trinh tdng sinh cua té bao ung thu 4c tinh, té bao u lanh tinh hodc cac té bao tdng

sinh khéc.

Theo mdt phuong an, phuong phap theo sang ché bao gdm viéc su dung

hop chit c¢6 cong thirc (Ia) hodc (Ib) nhu duge mo ta & day.

Theo mét phuong an, rdi loan néu trén dugc chon tir nhém bao gém, nhung
khong chi gi6i han &, bénh ung thu (vi dy, bénh ung thu v, bénh ung thu dai
trang, bénh ung thu tuyén tién liét, bénh ung thu tuy, bénh bach clu, u lympho,
bénh ung thu budng trimg, u nguyén bao than kinh, u hic sic td, bénh viem/rdi
loan hé mién dich, u xo0 mach, bénh tim mach (vi du, tinh trang tai phat hep, bénh
X0 vita ddng mach), bénh xo hod (vi du, bénh xo gan), bénh dai thao dudng, bénh
tw mién, bénh thoai hoé than kinh cép tinh va man tinh nhw bénh thoai hoa gy pha
htty md than kinh, bénh Huntington va bénh nhiém tring nhu bénh nhiém nim, vi
khuén va virut. Theo mdt phuong 4n khéc, rbi loan nay 1a ri loan tang sinh. Theo
mot phuong 4n, rbi loan ting sinh 1a bénh ung thw. Bénh ung thu ¢6 thé bao gdm

khoi u rdan hoac bénh mau ac tinh.

Sang ché con dé xuét cac chit dé diéu tri rbi loan gay ra boi, lién quan dén
hodc di kém vé6i su phd v& qua trinh ting sinh t& bao va/hodc tao mach chira hop
chit c6 cong thire (I) nhu duge md ta & ddy. Theo mot phuong 4n, chét nay 1a cht

chdng ung thu. Theo mdt phuong 4n khac, chit nay 1a chit chéng tao mach.
Theo mot phwong 4n, chit nay chta hop chét co cdng thie (Ia) hoac (Ib).

Séng ché con md ta viéc st dung cac hop chat c6 cong thic (I) dé san xudt
thudc dung dé diéu tri roi loan gay ra béi, lién quan dén hodc di kém v6i su phd v
qua trinh tdng sinh t€ bao va/hodc tao mach. Theo mdt phuong an, rdi loan nay la

r6i loan tang sinh. Theo mot phuong an cu thé, r6i loan nay la bénh ung thu.
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B4t ngd 14 cic hop chét theo sang ché c6 doc tinh thdp va co hoat tinh

chéng tang sinh hitu hiéu.

Sang ché con mé ta phuong phap diéu tri rbi loan, bénh hodc tinh trang
bénh 1y c6 thé dugc diéu tri bing cach we ché histon deaxetylaza bao gdm viéc s

dung hop chét c6 cong thire (I) v6i lugng c6 tac dung diéu tri.

Theo mdt phuong 4n, phuong phép nay bao gdm viéc st dung hop chét co

cong thue (Ia) hodc (Ib) nhu duge mo ta ¢ day.

Theo mdt phuong 4n, rdi loan néu trén dugc chon tir nhém bao gdém, nhung
khong chi giéi han &, rdi loan tdng sinh (vi dy, bénh ung thu); bénh thoai hoa than
kinh bao gbm bénh Huntington, bénh thoai hoé thin kinh gdy bdi polyglutamin,
bénh Parkinson, bénh Alzheimer, bénh dong kinh, bénh thoai hoa thé van liém
den, bénh liét trén nhan tién trién, loan trwong luc co do xodn vin, bénh veo ¢b va
loan van dong, bénh run c6 tinh gia dinh, hdi ching Gilles de la Tourette, bénh thé
Lewy lan tod, bénh Pick, bénh xo cing cot bén nguyén phéat do xuat huyét trong
ndo, bénh teo co tuy, bénh xo cung cdt bén teo co, bénh da day than kinh mo k&
phi dai, bénh viém vong mac sic t6, chimg teo thin kinh thi giac di truyén, bénh
liét co cting hai chan di truyén, bénh mét didu hoa tién trién va hoi chung Shy-
Drager; bénh chuyén hoa bao gdm bénh déi thao dudng typ 2; bénh thoai hoa mit
bao gdbm bénh ting nhén ap, bénh thoai hoa diém vang do tudi gia, bénh thoai hoa
diém vang do cén thi, bénh ting nhan 4p méng mét d6, bénh viém gidc mac mo ke,
bénh vdng mac do dai thdo dudng, bénh thoai hoa vong mac do di tit Peter, bénh
vong mac Cellophane; loan dudng Cogan; loan dudng gidc mac; tdn tao mach
méng mit (bénh méng mit do); tan tao mach gidc mac; bénh vong mac & tré dé
non; phii diém vang; 16 diém vang; nép sép diém vang; bénh viém bo mi, cén thi, u
két mac khong 4c tinh; bénh viém va/hoic rdi loan hé mién dich bao gﬁ”)m bénh
viém da khép dang thép (RA: Rheumatoid Arthritis), bénh viém xwong-khdp, bénh
viém khép man tinh thiéu nién, bénh tic chu chéng lai manh ghép, bénh vay nén,
bénh hen, bénh khép abt séng, bénh Crohn, bénh viém dudng rudt, bénh viém loét
dai trang, bénh viém gan do rugu, bénh déi thdo duong, hoi ching Sjoegrens, bénh

X0 cung rai rac, bénh viém cot song dinh khép, bénh cau thdn mang, dau do tréch
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dia dém, bénh luput ban dé toan than, bénh viém da tiép xuc di Gng; bénh lién
quan dén tao mach bao gdm bénh ung thu, bénh vay nén, bénh viém da khép dang
thép; rdi loan tdm Iy bao gdm rdi loan cam xtc ludng cuc, bénh tdm than phan liét,
bénh trAm cam va bénh sa sut tdm than; bénh tim mach bao gdm bénh suy tim, tinh
trang tai phat hep, chirng phi dai tim va bénh xo vita ddng mach; bénh xo hoa bao
gém bénh x0 gan, bénh xo hoa phéi, X0 nang va u xo mach; bénh nhiém tring bao
gém bénh hhiém ndm, nhu Candida Albicans, bénh nhiém khuén, bénh nhiém
virut, nhu ecpet, bénh nhiém ky sinh tring don bao, nhu bénh sot rét, bénh nhiém
Leishmania, bénh nhiém Trypanosoma brucei, bénh nhiém Toxoplasma va bénh
nhiém Coccidioides, va rdi loan hé tao mau bao gém bénh thiéu mau bia Trung

Hai, bénh thiéu mau va bénh thi€u méau hong cau hinh liém.

Sang ché ciing dé xuét cac chit dé didu tri rdi loan, bénh hodc tinh trang
bénh 1y c6 thé duge didu tri bang cach e ché histon deaxetylaza chira hop chit co
cdng thire (I) nhu duge mod ta & ddy. Theo mdt phuong 4n, chat nay 1a chét chéng

ung thu.

Sang ché con mo ta viée st dung cac hop chét c6 cong thuc (1) dé san xuét
thude ding dé diéu tri rdi loan, bénh hodc tinh trang bénh 1y ¢6 thé dugc diéu tri

bang cach trc ché histon deaxetylaza.

Sang ché con mo ta phuong phép trc ché tang sinh t& bao bao g0m viée sir

dung hop chit c6 cong thire (1) voi lugng hitu hiéu.

Sang ché con mo ta phuong phép diéu trj rdi loan thoai hoa thn kinh trén
bénh nhan bao gdm viéc sir dung hop chit c6 cong thirc (I) véi luong co tac dung
diéu tri. Theo mot phuong 4n, phuong phap nay bao gdm viée s dung hop chit c6
cong thirc (Ia) hodc (Ib) nhu duge md ta & diy. Theo mot phuong 4n, rdi loan thodi

hoé than kinh 1a bénh Huntington.

Sang ché ciing d& xudt cac chit dé diéu tri rbi loan thoai hoa than kinh chta
hop chit c¢6 cong thie (I) nhu dugc md ta & ddy. Theo mot phuong an, chét nay 1a

chét diéu tri bénh Huntington.

Séng ché con mo ta viée st dung cac hop chat c6 cong thire (I) dé san xuit
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thude dung dé diéu trj r6i loan thoéi hoé than kinh. Theo mot phuong 4n, rdi loan

thodi ho4 than kinh 14 bénh Huntington.

Sang ché con mo ta phuong phap diéu tri bénh viém va/hodc rdi loan h¢
mién dich & bénh nhan bao gdm viéc st dung hop chit c¢6 cong thirc (1) véi luong
c6 tac dung diéu tri. Theo mot phuong 4n, phuong phap nay bao gdm viéc sit dung
hop chét c6 cong thirc (Ia) hodc (Ib) nhu dugc md ta & day. Theo m¢t phuong an,
bénh viém va/hodc réi loan hé mién dich 14 bénh viém da khép dang thip. Theo
mot phuong 4n khéc, bénh viém va/hoic rdi loan hé mién dich 14 bénh luput ban

do toan than.

Sang ch€ con dé xuat cac chat dé diéu tri bénh viém va/hoic roi loan hé

mién dich chira hop chét c6 cong thirc (I) nhur duwoc mo ta & day.

Sang ché ciing d& xuét cac chit dé didu tri bénh vé mét do su e ché HDAC
gdy ra, cac chit nay chua hop chét c6 cong thie (I) nhu duge md ta & day. Theo
mdt phurong 4n, bénh vé mit 1a bénh thoai hoa diém vang. Theo mdt phuong an
khéc, bénh vé& mit 14 bénh ting nhan ap. Theo mot phuong 4n khéc nita, bénh vé

mit 1a bénh thoai hod vdng mac.

Sang ché con mé ta viée st dung céc hop chit c¢6 cong thirc (1) dé san xuét
thube diung dé diéu tri bénh viém va/hodc rdi loan hé mién dich. Theo mét phuong
an, bénh viém va/hogc réi loan hé¢ mién dich 1a bénh viém da khép dang thip.
Theo mot phuong 4n khic, bénh viém va/hoic rdi loan hé mién dich 1a bénh luput

ban d@0 toan than.

Sang ché cling dé xuit phwong phap tong hop céc hop chét theo sang ché.
Theo mdt phuong 4n, sang ché d& xuit phwong phap tdng hop hop chét c6 cong

thirc (I) nhu duge xac dinh trén déy, trong d6 phuong phdp niy bao gdm céc bude:

(a) tao ra hop chét co cong thire (Al):

(Al
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trong d6 X, Y va Z 1a nhu dugc xé4c dinh trén ddy va L 1a nhém rdi chuyén,

(b) bao vé nhém carboxyl dé tao ra hop chét c6 cong thuc (A2):

(A2)

trong do X, Y va Z la nhu dugc xac dinh trén day, L 12 nhém roi chuyén va P’ la

nhém bao vé nhém carboxyl;

(c) thay nhém roi chuyén bang amin c6 cong thire R'NH, dé tao ra hop chit

c6 cong thire (A3):

Og NI/ >\OPC
_;]*
RINTNIK,
H

trong do X, Y, Z la nhu dugc xac dinh trén day, R! 14 nhu dugc xéac dinh trén day

(A3)

hodc dang dugc bao vé ciia nd, va P® [a nhém bao vé€ nhom carboxyl;
(d) tuy ¥ cho hop chit thu dwgc phan ting & chirc hoa tiép nhom R';
(e) khtr nhém nitro;

(f) cho san phdm da khtr phan ting v6i hop chét c6 cong thirc R*CO,H hoic
hop chét ¢6 cong thire R*CHO va d6ng vong san phdm thu duoc dé tao ra hop chit

Rz___<" 31/ >—DP°

trong do X, Y, Z 1a nhu duoc xéc dinh trén day, R'va R?1a nhu dugc xac dinh trén

c6 cong thirc (A4):

(Ad)

déy hodc dang dugc bao vé ctia chung, va P® 1a nhom bao vé nhoém carboxyl;

(g) chuyén hoa hop chit thu dwgc thanh hop chit c6 cong thire (D);
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trong d6 bude (d) c6 thé dugc thuc hién sau bude bat ky trong sb cac budc (c), (e)
hoic (f) va trong d6 budc (e) va bude (f) ¢6 thé duoc thue hién 1an luot hoic dong
thoi.

Theo mot khia canh khac nita, sang ché dé xuét phwong phap tong hop hop

chit c6 cong thie (I) nhu duge x4c dinh trén day:

RS
~
R2—< ° ™ b—R*

N \Y

£

R’ 4y
trong dé Rl, Rz, R’ , R4, X, Y va Z 1a nhu dugce x4c dinh trén day,
phuong phép nay bao gdm cac budc:

(a) tao ra aldehyt c6 cong thic (B1):
H
}s\ .
RZ"<5 QVI:/;
N 2
/ Y
RT

trong d6 R!, R% X va Y 14 nhu duogc xac dinh trén déy,

(BD)

(b) cho aldehyt thu duoc phan tmg véi chat olefin hod duge thé thich hop dé
tao ra hop chét c6 cong thire (B2):

R* (B2)

trong do R!, R% X, Y va Z 1a nhu duge xac dinh trén day, va P° 1a H hodc nhém

bao v€ nhom carboxyl;
(¢) chuyén hoa hop chét thu dugc thanh hop chit c6 cong thie (I).
Theo mdt phuong 4n ciia phuong phap niy, bude (a) bao gdbm cac budce:

(al) tao ra hop chét c6 cong thirc (B3):
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O
X
OQN | \/ﬁ)l\opc
BN

- Y (B3)

trong d6 X va Y 1a nhu duoc x4c dinh trén day, L 1a nhém roi chuyén va P° 1a

nhém bao v€ nhém carboxyl;

(a2) thay nhém i chuyén bang amin c6 cong thirc R'NH, dé tao ra hop

O
X
02N | \ﬁ)kopc
L&

1
R'NH Y (B4)

chét c¢6 cong thirc (B4):

trong d6 X va Y 1a nhu duogc x4c dinh trén ddy, R' 12 nhu duoc x4c dinh trén day

hodc dang dugc bao vé ciia no, va P 1a nhom béo vé€ nhom carboxyl;
(a3) tuy y cho hop chit thu dwoc phan tng dé chirc hoa tiép nhém R';
(a4) khir nhém nitro;

(a5) cho san pham da khir phan ung vé6i hop chét c6 cong thire R*CO,H
hodc hop chit co cong thire R*CHO va déng vong san phim thu dwgc dé tao ra

hop chit c6 cong thuc (B5):

R (B5)

trong d6 X va Y 1a nhu duge xé4c dinh trén ddy, R' va R? 1a nhu duoc x4c dinh trén

déy hodc dang dugc bao vé cuia chung, va P 1a nhoém bao vé nhoém carboxyl;
(a6) chuyén hoa hop chét c6 cong thire (BS) thanh aldehyt tuong tng,

trong d6 budce (a3) co6 thé duge thue hién sau budc bt ky trong sb cac bude (a2),
(a4), (a5) hodc (a6) va trong d6 budc (a4) va bude (a5) c6 thé duoc thuc hién 1dn

luot hodc dong thoi.

Theo mét khia canh khac nita, sang ché dé xuét phwong phap téng hop hop
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chit ¢6 cong thire (I) nhu duge x4c dinh trén day:

N-~ T >’N
r2— 3@2 b—R*
) Y
R @D

trong do Rl, Rz, R} , R4, X, Y va Z 1a nhu duoc xac dinh trén day,
phuong phap nay bao gdm céc budc:

(a) tao ra hop chat c6 cong thic (C1):

X
N A N
R2_<§ 31 | E\g«ﬁ_‘l
N 2
/ Y
R (C1)

trong d6 X va Y 1a nhu dugc xac dinh trén day, R' va R? 1a nhu duogc xac dinh trén

day hodc dang dugc bao v¢ cua chung, va L' 1a nhém roi chuyén;

(b) chuyén hoa hop chét c6 cong thirc (C1) thanh hop chit ¢6 cong thirc

(C2):
N >——OP"
2. %
? "?ND/\/\\
1

Y
R (C2)

trong d6 X, Y va Z 1a nhu dugc xac dinh trén day, R' va R? 1a nhu duogc xac dinh
trén ddy hodc dang dugc bao vé cua ching, va P° 13 H hoic nhém bao vé nhém

carboxyl;
(¢) chuyén hoa hop chét thu dugc thanh hop chét co cong thue (I).
Theo m6t dang cu thé ciia phuong 4n nay, buge (a) bao gbm céc budc:

(al) tao ra hop chat c6 cong thirc (C3):
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X
OpNw A
2 T,\J——U
NS
AN (e
trong d6 X va Y 1a nhu duge xac dinh trén ddy, L va L' 13 cac nhom roi chuyén;
(a2) thay nhém rdi chuyén (L) bang amin ¢ cong thirc R'NH, dé tao ra hop
chét c¢6 cong thuc (C4):
X

A
R*‘ﬁ Al

Y (C4)

trong d6 X va Y 1a nhu duoc xac dinh trén ddy, R' 1a nhu dwoc xac dinh trén day

hodc dang dugc bao vé ctia no, va L' 1a nhom roi chuyén;
(a3) tuy ¥ cho hop chét thu dugc phan tng dé chirc hoa tiép nhom R';
(a4) khit nhém nitro;

(aS) cho san phdm da khir phan Gng véi hop chit c¢6 cong thire R2CO,H
hoic hop chét ¢6 cong thirc R*CHO va déng vong san pham thu dugc dé tao ra

hop chét ¢6 cong thic (C1):

X
N =
Rz___<,2 3@_{1
N »f‘”"\Y
R’ (C1)

trong d6 budc (a3) c6 thé duge thuc hién sau budc bt ky trong s cac budce (a2),
(a4) hodc (a5) va trong d6 budc (ad) va bude (a5) c6 thé duoc thue hién 1an luot

hoic ddng thoi.

MO ta chi tiét sang ché

Trong phan md ta ndy, nhidu thuat ngit dugc dung la nhitng thuat ngit da
duogc ngudi c6 hidu biét trung binh trong linh vuc k¥ thuat nay biét r5. Tuy nhién,

dé cho ro rang, mét sb thudt ngit s& duoc dinh nghia dudi day.
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Thuét ngit “khong dugc thé”, nhu dwoc sir dung & day, c6 nghia 1a khong c6

nhém thé hogc chi ¢ nhém thé 13 hydro.

Thuit ngit “tuy y dugc thé”, nhu dugc sir dung trong toan by ban mo ta nay,
duoc dung dé chi nhom c6 thé c6 hogc khong duoc thé thém hodc ngung tu (dé tao
ra h¢ nhiéu vong ngung tu) v6i mot hodc nhidu nhém thé. Tét hon, néu nhom thé
12 mét hozic nhiéu nhom doc 1ap dugc chon tir nhém bao gém: halogen, =0, =S,
-CN, -NO,, -CF3, -OCF3, alkyl, alkenyl, alkynyl, haloalkyl, haloalkenyl,
haloalkynyl, heteroalkyl, xycloalkyl, xycloalkenyl, heteroxycloalkyl,
heteroxycloalkenyl, aryl, heteroaryl, xycloalkylalkyl, heteroxycloalkylalkyl,
heteroarylalkyl, arylalkyl, xycloalkylalkenyl, heteroxycloalkylalkenyl, arylalkenyl,
heteroarylalkenyl, xycloalkylheteroalkyl, heteroxycloalkylheteroalkyl,
arylheteroalkyl, heteroarylheteroalkyl, hydroxy, hydroxyalkyl, alkoxy,
alkoxyalkyl, alkoxyxycloalkyl, alkoxyheteroxycloalkyl, alkoxyaryl,
alkoxyheteroaryl, alkoxycarbonyl, alkylaminocarbonyl, alkenyloxy, alkynyloxy,
xycloalkyloxy, xycloalkenyloxy, heteroxycloalkyloxy, heteroxycloalkenyloxy,
aryloxy, phenoxy, benzyloxy, heteroaryloxy, arylalkyloxy, arylalkyl,
heteroarylalkyl, xycloalkylalkyl, heteroxycloalkylalkyl, arylalkyloxy, amino,
alkylamino, axylamino, aminoalkyl, arylamino, sulfonylamino, sulfinylamino,
sulfonyl, alkylsulfonyl, arylsulfonyl, aminosulfonyl, sulfinyl, alkylsulfinyl,
arylsulfinyl, aminosulfinylaminoalkyl, -COOH, -COR?’, -C(O)OR>, CONHR’,
NHCOR’, NHCOOR’, NHCONHR?®, C(=NOH)R’-SH, -SR’, -OR® va axyl.

“Alkyl” duéi dang 1a mot nhém hodc mot phén clia nhém duge ding dé chi
nhom hydrocacbon béo mach théng hodc mach nhéanh, tét hon 1a C,-Cyy alkyl, tbt
hon nita 13 C;-Cg alkyl, tot nhét 1a C;-Cg alkyl, trir truong hop cé quy dinh khac.
Vi du v& cdc nhém thé C,.C¢ alkyl mach théng hodc mach nhéanh thich hop bao
gdm: metyl, etyl, n-propyl, 2-propyl, n-butyl, sec-butyl, t-butyl, hexyl va cidc nhom

twong tu. Nhom nay c6 thé 1a nhom cudi hodc nhom lién két cau.

“Alkylamino” bao gdm ca monoalkylamino va dialkylamino, trir trudng
hop c¢6 quy dinh khac. “Monoalkylamino” dwgc dung dé chi nhém -NH-alkyl,

trong d6 alkyl la nhu dugc x4c dinh trén day. “Dialkylamino” dugc dung dé chi
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nhoém -N(alkyl),, trong d6 mdi nhém alkyl c6 thé 13 gidng nhau hozc khac nhau va
mdi nhém nay 1a nhu dwgc xac dinh & day ddi véi alkyl. Tét hon, néu alkyl 1a

nhém C;-Cg alkyl. Nhém nay c6 thé 1a nhém cudi hodc nhom lién két cau.

“Arylamino” bao gdm c4 mono-arylamino va di-arylamino, trir truong hop
c6 quy dinh khac. Mono-arylamino 1a nhém aryl c6 cong thitc NH-, trong d6 aryl
la nhu dugc x4c dinh & day, di-arylamino 1a nhom c6 cong thire (aryl),N-, trong d6
mdi nhom aryl ¢6 thé 1a giéng nhau hodc khac nhau va mdi nhoém nay la nhu duoc
xac dinh & day ddi voi aryl. Nhom nay c6 thé 1a nhém cubi hodc nhém lién két

cau.

“Axyl” dugc ding dé chi nhém alkyl-CO-, trong d6 nhém alkyl 1a nhu duoc
md ta & ddy. Vi du vé& axyl 1a axetyl va benzoyl. Tét hon, néu alkyl 1a nhom

C-Cg alkyl. Nhom nay c6 thé 1a nhém cubi hodc nhom lién két cau.

“Alkenyl” dud¢i dang 12 mot nhém hodc mot ph?ln cua nhom dugce dung dé
chi nhém hydrocacbon béo chira it nhat mot lién két d6i cacbon-cacbon va cé thé
la mach thfmg hodc mach nhanh, t&t hon néu trong mach c6 tr 2 dén 14 nguyén tir
cacbon, t&t hon nita néu c6 tir 2 &n 12 nguyén tir cacbon, tdt nhét 1a ¢6 trr 2 dén 6
nguyén tir cacbon. Nhém nay c6 thé c6 nhiéu lién két dbi trong mach thang va su
dinh huéng qua mdi lién két doi doc 14p & dang E hodc Z. Vi du v& nhém alkenyl
la etenyl, propenyl, butenyl, pentenyl, hexenyl, heptenyl, octenyl va nonenyl,
nhung khong chi gi6i han & d6. Nhém ndy c6 thé 1a nhom cubdi hodc nhom lién két

\
Py

cau.
“Alkoxy” dugc ding dé chi nhém -O-alkyl, trong d6 alkyl 1a nhu dugc xac
dinh & day. Tét hon, néu nhom alkoxy 14 nhoém C;-Cy alkoxy. Vi du v& nhém nay
12 metoxy va etoxy, nhung khong chi gi¢i han & 6. Nhom nay c6 thé 1a nhom cudi
hodc nhom lién két cau.
“Alkenyloxy” dugc diung dé chi nhém -O-alkenyl, trong do alkenyl la nhu

dugc xéac dinh & day. Alkenyloxy dugc uu tién la nhom C,-Cg alkenyloxy. Nhom

nay c6 the 1a nhdm cudi hodc nhom lién két cau.

“Alkynyloxy” duoc dung dé chi nhém -O-alkynyl, trong d6 alkynyl la nhu
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dugc xdc dinh ¢ diy. Alkynyloxy dugc uu tién la nhéom C;-Cg alkynyloxy. Nhom

nay c6 thé la nhém cudi hodc nhom lién két cau.

“Alkoxycarbonyl” dugc ding dé chi nhom -C(0)-O-alkyl, trong do alkyl Ia
nhu dugc xéc dinh & day. Tét hon, néu alkyl 1a nhém C;-Cg alkyl. Vi du vé nhom
nay la metoxycarbonyl va etoxycarbonyl, nhung khoéng chi giéi han & d6. Nhom

nay c6 thé 1a nhém cudi hodc nhém lién két ciu.

“Akylsulfinyl” dugc dung dé chi nhom -S(O)-alkyl, trong d6 alkyl 1a nhu
dugc xéac dinh trén day. Tbt hon, néu alkyl 1a nhém C;-Cg alkyl. Vi du vé& nhém
alkylsulfinyl la metylsulfinyl va etylsulfinyl, nhung khong chi gi¢i han & do.

Nhém nay c6 thé 1a nhém cudi hodc nhom lién két cau.

“Alkylsulfonyl” duoc ding dé chi nhém -S(O)z-alkyl, trong dé alkyl 1a nhu
dugc xé4c dinh trén day. Tét hon, néu alkyl 1a nhém C;-Cg alkyl. Vi du vé nhom
nay la metylsulfonyl va etylsulfonyl, nhung khong chi gi¢i han & d6. Nhom nay co6

thé 1a nhom cuoi hoac nhom lién két cau.

“Alkynyl”, du6i dang 1a mdt nhoém hodc mot phén cta nhom, dugce dung dé
chi nhém hydrocacbon béo chira lién két ba cacbon-cacbon va c6 thé 1a mach
théng hodc mach nhanh, t6t hon néu trong mach co tur 2 dén 14 nguyén ti cacbon,
t6t hon nita néu c6 tir 2 dén 12 nguyén tir cacbon, thim chi con t&t hon nita néu c6
tir 2 dén 6 nguyén tir cacbon. Vi du vé nhém nay la etynyl va propynyl, nhung

khong chi giéi han & d6. Nhom nay c6 thé 1a nhom cudi hodc nhom lién két cau.

“Alkylaminocarbonyl” dwgc ding dé chi nhém alkylamino-carbonyl, trong
do alkylamino 13 nhu duge x4c dinh trén diy. Nhom nay c6 thé 1a nhém cudi hodc

nhém lién két cau.

“Xycloalkyl” dugc dung dé chi vong cacbon no hodc no mot phén, c6 mot
vong hodc nhidu vong ngung tu hodic vong spiro, t&t hon néu trong mdi vong ¢ tir
3 dén 9 nguyén tir cacbon, nhu xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl
va cac nhoém tuong tu, trir truong hop cé quy dinh khac. D6 1a hé ¢6 mot vong nhu
xyclopropyl va xyclohexyl, hé ¢6 hai vong nhu decalin, va hé c6 nhiéu vong nhu

adamantan. Nhém nay c6 thé 1a nhém cudi hoic nhém lién két cau.
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“Xycloalkenyl” dugc ding dé chi hé vong khong thom c6 mot vong hodc
nhiéu vong chira it nhit mot lién két doi cacbon-cacbon va tdt hon néu trong mdi
vong c6 tir 5 dén 10 nguyén ti cacbon. Vi du vé vong xycloalkenyl c6 mot vong 1a
xyclopentenyl, xyclohexenyl hodc xycloheptenyl. Nhém xycloalkenyl ¢6 thé dugc
thé bang mot hodc nhiéu nhom thé. Cac nhém nay c6 thé 1a nhom cudi hodc nhom

lién két cau.

Dinh nghia trén ddy vé cac nhom thé alkyl va xycloalkyl ciing ¢6 thé dugc
ap dung cho phén alkyl ctia cac nhém thé khac, nhu nhém thé alkoxy, alkyl amin,
alkyl keton, arylalkyl, heteroarylalkyl, alkylsulfonyl va alkyl este va cdc nhém

teong tw, nhung khong chi gidi han & do.

“Xycloalkylalkyl” dugc ding dé chi nhém xycloalkyl-alkyl-, trong d6 gbc
xycloalkyl va alkyl 1a nhu dugc xdc dinh trén ddy. Vi du vé nhém
monoxycloalkylalkyl 1a xyclopropylmetyl, xyclopentylmetyl, xyclohexylmetyl va

xycloheptylmetyl. Nhém ndy c6 thé 1a nhém cudi hodc nhom lién két ciu.
“Halogen” duogc dung dé chi clo, flo, brom hoic iot.

“Heteroxycloalkyl” duogc ding dé chi vong no hodic no mot phén c6 mot
vong, hai vong hodc nhidu vong, ¢6 it nhit mot nguyén ti khéc loai dugc chon tir
nito, luu huynh, oxy, t6t hon néu c6 tir 1 dén 3 nguyén tir khac loai trong it nhét
mdt vong. Tét hon, néu mdi vong cé tur 3 dén 10 canh, t&t hon nita néu c6 tir 4 dén
7 canh. Vi du v& nhom thé heteroxycloalkyl thich hop la pyrolidyl, tetrahydrofuryl,
tetrahydrothiofuranyl, piperidyl, piperazyl, tetrahydropyranyl, morphilino,
1,3-diazapan, 1,4-diazapan, 1,4-oxazepan, va 1,4-oxathiapan. Nhom nay c6 thé 1a
nhém cudi hodc nhom lién két cau.

“Heteroxycloalkenyl” duoc diung dé chi nhém heteroxycloalkyl nhu dugc
md ta trén day nhung cé it nhit mot lién két d6i. Nhom nay c6 thé 1a nhom cudi
hozc nhom lién két ciu.

“Heteroxycloalkylalkyl” duoc ding dé chi nhém heteroxycloalkyl-alkyl,

trong d6 gbc heteroxycloalkyl va alkyl 1a nhu dwoc x4c dinh trén day. Vi du vé

nhom heteroxycloalkylalkyl 1a (2-tetrahydrofuryl)metyl, (2-
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tetrahydrothiofuranyl)metyl. Nhém nay c6 thé 1a nhom cubi hodic nhom lién két

cau.

“Heteroalkyl” dugc dung dé chi nhém alkyl mach thdng hodc mach nhénh,
t6t hon néu trong mach c6 tir 2 dén 14 nguyén tir, tdt hon nita néu c6 tir 2 dén 10
nguyén tr, mt hodc nhiéu nguyén tir trong sd do 1a nguyén tir khac loai dugc chon
tir S, O va N. Vi du vé nhom heteroalkyl 1a alkyl ete, alkyl amin bac hai va béc ba,
alkyl sulfua va cac nhom tuong tw. Nhém nay c6 thé 1a nhom cudi hodc nhém lién

két cau.

“Aryl” dudi dang 1a mot nhom hodc mot phén cta nhdm dugc dung dé chi
(i) vong cacbon thom c6 mdt vong hodc nhidu vong ngung tu (ciu tric vong co cac
nguyén tt trong vong déu la cacbon) tuy y duogc thé, tdt hon néu trong mdi vong
c¢6 tir 5 dén 12 nguyén tir. Vi du v& nhom aryl 1a phenyl, naphtyl va cdc nhom
twong tu; (ii) gdc vong cacbon thom no mot phan ¢6 hai vong tuy y dugc thé, trong
d6 nhom phenyl va Cs.; xycloalkyl hodc Cs.; xycloalkenyl dugc ngung tu véi nhau
dé tao thanh céu tric vong, nhu tetrahydronaphtyl, indenyl hodc indanyl. Nhom

nay c6 thé 1a nhém cuoi hodc nhom lién két cau.

“Arylalkenyl” dugc dung dé chi nhém aryl-alkenyl, trong d6 gbc aryl va
alkenyl 1a nhu dugc x4c dinh trén ddy. Vi du vé nhém arylalkenyl 1a phenylalyl.

Nhoém nay c6 thé 1a nhéom cudi hodc nhém lién két cau.

“Arylalkyl” dugc dung dé chi nhom aryl-alkyl-, trong d6 gbc aryl va alkyl
1a nhu dugc xac dinh trén ddy. Nhom arylalkyl dugc wu tién chira gbc C,.s alkyl.
Vi du vé nhom arylalkyl 1a benzyl, phenetyl va naphtelen metyl. Nhém nay c6 thé

la nhém cudi hodac nhém lién két cau.

“Arylaxyl” dugc dung dé chi nhém aryl-axyl, trong d6 gdc aryl va axyl la
nhu dugc x4c dinh trén ddy. N6i chung, nhém aryl duge gin voi phan alkyl cta
gbc axyl, thuong 1a gén vao nguyén tir cacbon bac ba trong phan alkyl cua gbc
axyl. Nhom arylaxyl dugc wu tién chira géc C.s alkyl trong gbc axyl. Vi du vé
nhém arylaxyl 1& 2-phenyl-axetyl. Nhém nay c6 thé 1a nhém cudi hoic nhém lién

két cau.
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“Heteroaryl” dudi dang 12 mdt nhom doc 14p hodc mot phén cda nhém,
dwoc ding @ chi cac nhoém chira vong thom (t6t hon néu d6 1a vong thom ¢é 5
hoic 6 canh) ¢6 mdt hodc nhiéu nguyén tir khac loai lam nguyén tir trong vong cia
vong thom, cdc nguyén tir con lai trong vong 1a nguyén tir cacbon. Nguyén tir khac
loai thich hgp 14 nito, oxy va luu huynh. Vi du v& nhém heteroaryl 1a thiophen,
benzothiophen, benzofuran, benzimidazol, benzoxazol, benzothiazol,
benzisothiazol, naphto[2,3-b]thiophen, furan, isoindolizin, xantolen, phenoxatin,
pyrol, imidazol, pyrazol, pyridin, pyrazin, pyrimidin, pyridazin, indol, isoindol,
1H-indazol, purin, quinolin, isoquinolin, phtalazin, naphtyridin, quinoxalin,
xinolin, carbazol, phenantridin, acridin, phenazin, thiazol, isothiazol, phenothiazin,
oxazol, isooxazol, furazan, phenoxazin, 2-, 3- hoic 4-pyridyl, 2-, 3-, 4-, 5- hoic 8-
quinolyl, 1-, 3-, 4- hodc 5-isoquinolinyl, 1-, 2- hodc 3-indolyl, va 2- hoic 3-thienyl.

Nhoém nay cé thé 1a nhém cudi hodc nhom lién két cau.

“Heteroarylalkyl” dugc ding dé chi nhém heteroaryl-alkyl, trong d6 gbc
heteroaryl va alkyl 1a nhu dwoc xac dinh trén ddy. Nhom heteroarylalkyl dugc wu
tién chira gbc alkyl thip. Vi du v& nhém heteroarylalkyl 1a pyridylmetyl. Nhém

nay co6 thé 1a nhdm cudi hodc nhom lién két cau.

Trur trudng hop c6 quy dinh khac, “alkyl thip” dugc dung @& chi nhom
hydrocacbon béo c6 thé 1a mach thing hodc mach nhéanh c6 tir 1 dén 6 nguyeén tu
cacbon trong mach, tdt hon nira néu c6 tir 1 dén 4 nguyén tr cacbon nhu metyl,
etyl, propyl (n-propyl hodc isopropyl) hodc butyl (n-butyl, isobutyl hoic tert-

butyl). Nhém nay c6 thé 12 nhém cudi hodic nhom lién két clu.

Trong cdng thirc (I), cling nhu trong cac cong thirc (Ia) va (Ib) xac dinh céc
tap hop con ctia hop chét ¢6 cong thirc (I) da thé hién hé vong benzimidazol. Trong
hé vong nay, cac vi tri c6 thé duoc thé la vitrisb 4, 5, 6 va 7. Trong mdi cong thic
(1), (Ta) va (Ib), cn phai gin gbc axit & mot trong cac vi tri trong vong. Gc axit
nay co thé duoc tao ra bdi, nhung khong chi gigi han &, nhom chira axit
hydroxamic hodc din xudt mudi cia axit ndy dé khi thuy phén s& tao ra gbc axit.
Theo mét s6 phwong an, gbe axit ¢6 thé duge gén vao vi tri trong vong qua nhom

alkylen nhu -CH,- hodc -CH,-CH,-, hodc nhoém alkenylen nhu -CH=CH-. Céc vi
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tri dugc wu ti€n d€ gin goc axit 1a vi tri sO 5 va 6 trong vong.

Cén phai hiéu ring trong ho hop chat ¢ cong thirc (I) ¢6 ca cac dang dong
phan bao gdm chét déng phan khong ddi quang, chit ddng phan ddi anh, tautome,
va céc chét ddng phéan di hinh ¢6 cAu hinh “E” hodic “Z” hogc hdn hop céc chit
dong phan E va Z. Ciing can hidu ring, mot s6 dang ddng phén nhu chit dong
phan khéng d6i quang, chit ddng phan di anh, va chét ddng phan di hinh c6 thé
duoc tach ra bang phuwong phép vét ly va/hodc hod hoc va cac phuong phap da

duoge ngudi c6 hiéu biét trung binh trong linh vuc k§ thuat nay biét ro.

Mot s6 hop chit theo céac phuong 4n néu trén c6 thé ton tai dudi dang céc
chit ddng phan 14ap thé don 18, raxemat, va/hodc hdn hop ctia chit déng phan dbi
anh va/hodc chét ddng phan khong dbi quang. Tt ca céc chit dong phan 1ap thé
don 18, raxemat va hdn hop cua chung déu duogc du dinh thudc pham vi cia séng

ché dugc mo ta va yéu cau bao ho ¢ day.

Hon nita, cong thirc (I) dugc coi 1a bao ham ca dang sovat 1an dang khong
phai solvat cta cac hop chét, néu ¢6. Do do6, mdi cOng thirc thé hién céac hop chét

c6 cAu triic duoc chi ra, bao gbm ca dang hydrat cling nhu dang khong phai hydrat.

Ngodi cic hop chit c6 cong thic (I), cac chét (e ché IIDAC theo nhidu
phuong 4n bao gdm ca mudi, tién dwgc chét va chét chuyén hoa duoc dung cta céac

hop chét nay, va muoi dugc dung cta cac chat chuyén hod nay.

Thuét ngit “mudi dugc dung” dugc dung dé chi mubi van gilt dugc hoat
tinh sinh hoc can thiét ciia hop chéit néu trén, va bao gdm mudi cong axit va mudi
cdng bazo dugce dung. Mubi cOng axit duoc dung thich hop cta hop chét co cong
thtre (I) c6 thé duoc diéu ché tr axit vo co hodc axit hitu co. Vi du vé axit vo co 1a
axit clohydric, axit sulfuric va axit phosphoric. Axit hitu co thich hop ¢6 thé dugc
chon trong sb céc loai axit hitu co béo, vong béo, thom, axit carboxylic di vong va
axit sulfonic, vi du vé ching Ia axit formic, axit axetic, axit propionic, axit
sucxinic, axit glycolic, axit gluconic, axit lactic, axit malic, axit tartric, axit xitric,
axit fumaric, axit maleic, axit alkyl sulfonic, axit arylsulfonic. Mubdi cong bazo
dugc dung thich hop ciia hop chét co cong thire (I) bao gdm mubi kim loai duoc

tao ra tur lithi, natri, kali, magie, canxi, nhom va k&m, va mudi hitu co duoc tao ra
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tlr bazo hitu co nhu cholin, dietanolamin, morpholin. Vi du khac vé& mudi hitu co
1a: mudi amoni, mudi bac bdn nhu mubdi tetrametylamoni; mudi cong clia axit amin
nhu mudi véi glyxin va arginin. Cac mubi duoc dung da dwoc md ta chi tiét trong
tai li¢u: Remington’s Pharmaceutical Sciences, 19th Edition, Mack Publishing Co.,
Easton, PA 1995. Ddi véi cac chit 1a chét rén, ngudi c6 hidu biét trung binh trong
linh vyc k¥ thuét nay sé& hiéu ring cic hop chét, chit va mudi theo sang ché co thé
tn tai & cac dang két tinh hodc da hinh khac nhau, tAt ca cac dang d6 déu duoc du

dinh thudc pham vi ciia sng ché va cac cong thirc cau truc da néu.

“Tién dugc chdt” dwoc ding dé chi hop chét c6 thé duoc chuyén hoa
in vivo bang cach chuyén hoa (vi du, thuy phan, khir hodc oxy ho4) thanh hop chit
¢6 cong thirc (I). Vi du, tién dugc chét este cua hop chit c¢6 cong thire (I) chta
nhém hydroxyl c6 thé chuyén hoé dugc bing cach thuy phén in vivo thanh phén ta
gdc. Céc este phit hop cuia hop chét c¢6 cong thire (I) chira nhom hydroxyl 1a axetat,
xitrat, lactat, tartrat, malonat, oxalat, salixylat, propionat, sucxinat, fumarat,
maleat, metylen-bis-B-hydroxynaphtoat, gestisat, isethionat, di-p-toluoyltartrat,
metansulfonat, etansulfonat, benzensulfonat, p-toluensulfonat, xyclohexylsulfamat
va quinat chéng han. Theo mdt vi du khéc, tién dugc chit este cua hop chét ¢6
cong thirc (I) chira nhém carboxy c¢6 thé chuyén hoa dugc bing cach thuy phén
in vivo thanh phén tir gbc. (Vi du vé tién duoc chit este 1a cac tidn dugc chét duge

mo ta trong tai liéu: F. J. Leinweber, Drug Metab. Res., 18:379, 1987).
Chét trc ché HDAC dugc wu tién 12 cac chit c6 ICso nhé hon hodc bing 10pM.
Céc hop chét cy thé theo sang ché 1a cac hop chét sau:

3-[1-(3-dimetylamino-
2,2-dimetyl-propyl)-2-
(2,2-dimetyl-propyl)-1H-

3 h
| j// benzoimidazol-5-yl]-N-

/ hydroxy-acrylamit

-38-
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3-[1-(3-dimetylamino-
2,2-dimetyl-propyl)-2-
isopropyl-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit

3-[2-butyl-1-(3-
dimetylamino-2,2-
dimetyl-propyl)-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit

3-[1-(3-dimetylamino-
2,2-dimetyl-propyl)-2-(2-
metylsulfanyl-etyl)-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit

3-[1-(3-dimetylamino-
2,2-dimetyl-propyl)-2-
etoxymetyl-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit

3-[1-(3-dimetylamino-
2,2-dimetyl-propyl)-2-
isobutyl-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit
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3-[1-(2-dietylamino-
etyl)-2-isobutyl-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit

3-[2-butyl-1-(2-
dietylamino-etyl)-1H-
benzoimidazol-5-yl1]-N-
hydroxy-acrylamit

3-[2-but-3-ynyl-1-(3-
dimetylamino-2,2-
dimetyl-propyl)-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit

3-[2-but-3-enyl-1-(3-
dimetylamino-2,2-
dimetyl-propyl)-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit

3-[2-but-3-enyl-1-(2-
dietylamino-etyl)-1H-
benzoimidazol-5-yl]-N-

hydroxy-acrylamit
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3-[2-but-3-ynyl-1-(2-
dietylamino-etyl)-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit

3-[1-(3-dimetylamino-
2,2-dimetyl-propyl)-2-
(3,3,3-triflo-propyl)-1H-
benzoimidazol-5-y1]-N-
hydroxy-acrylamit

3-[1-(2-dietylamino-
etyl)-2-(3,3,3-triflo-
propyl)-1H-
benzoimidazol-5-yl]-N-

hydroxy-acrylamit

3-[1-(2-dietylamino-
etyl)-2-etoxymetyl-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit

3-[1-(3-dimetylamino-
2,2-dimetyl-propyl)-2-
metyl-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit
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3-[1-(2-dietylamino-
etyl)-2-(2,2-dimetyl-
propyl)-1H-
benzoimidazol-5-yI]-N-
hydroxy-acrylamit

N-hydroxy-3-[1-(3-
isopropylamino-propyl)-
2-(3,3,3-triflo-propyl)-
1H-benzoimidazol-5-yl]-

acrylamit

3-[2-(2,2-dimetyl-
propyl)-1-(2-
isopropylamino-etyl)-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit

3-[1-(2-
diisopropylamino-etyl)-
2-(2,2-dimetyl-propyl)-
1H-benzoimidazol-5-yl]-
N-hydroxy-acrylamit
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3-[1-(2-
diisopropylamino-etyl)-
2-isobutyl-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit

3-[1-(3-dimetylamino-
2,2-dimetyl-propyl)-2-
hex-3-enyl-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit

3-[1-(3-dimetylamino-
2,2-dimetyl-propyl)-2-
(2,4,4-trimetyl-pentyl)-
1H-benzoimidazol-5-yl]-
N-hydroxy-acrylamit

3-[2-xyclohexyl-1-(3-
dimetylamino-2,2-
dimetyl-propyl)-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit

3-[2-bixyclo[2.2.1]hept-
5-en-2-yl-1-(3-
dimetylamino-2,2-
dimetyl-propyl)-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit
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3-[1-(2-dietylamino-
etyl)-2-hex-3-enyl-1H-
benzoimidazol-5-yl]-N-

hydroxy-acrylamit

3-[1-(2-
diisopropylamino-etyl)-
2-hex-3-enyl-1H-
benzoimidazol-5-yl]-N-

hydroxy-acrylamit

3-[2-hex-3-enyl-1-(2-
isopropylamino-etyl)-1H-
benzoimidazol-5-ylI]-N-
hydroxy-acrylamit

3-[2-hex-3-enyl-1-(3-
isopropylamino-propyl)-
1H-benzoimidazol-5-yl]-
N-hydroxy-acrylamit

3-[1-(2-etylamino-etyl)-
2-hex-3-enyl-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit
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3-[1-(2-dietylamino-
etyl)-2-hexyl-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit

N-hydroxy-3-[1-(3-

isopropylamino-propyl)-
2-(2,4,4-trimetyl-pentyl)-
1H-benzoimidazol-5-yl]-

acrylamit

3-[2-(2,2-dimetyl-
propyl)-1-(3-
isopropylamino-propyl)-
1H-benzoimidazol-5-yl]-
N-hydroxy-acrylamit

3-[1-(2-
diisopropylamino-etyl)-
2-(3,3,3-triflo-propyl)-
1H-benzoimidazol-5-y1]-
N-hydroxy-acrylamit

N-hydroxy-3-[2-isobutyl-
1-(2-isopropylamino-
etyl)-1H-benzoimidazol-
5-yl]-acrylamit
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3-[2-(2,2-dimetyl-
propyl)-1-(2-etylamino-
etyl)-1H-benzoimidazol-
5-yl]-N-hydroxy-

acrylamit

3-[1-(2-etylamino-etyl)-
2-isobutyl-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit

3-[1-(2-
diisopropylamino-etyl)-
2-(2,4,4-trimetyl-pentyl)-
1H-benzoimidazol-5-yl]-
N-hydroxy-acrylamit

N-hydroxy-3-[1-(2-
isopropylamino-etyl)-2-
(2,4,4-trimetyl-pentyl)-
1H-benzoimidazol-5-yl]-

acrylamit

3-[1-(2-etylamino-etyl)-
2-(2,4,4-trimetyl-pentyl)-
1H-benzoimidazol-5-yl]-
N-hydroxy-acrylamit
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3-[1-(2-dietylamino-
etyl)-2-(2,4,4-trimetyl-
pentyl)-1H-
benzoimidazol-5-yl]-N-

hydroxy-acrylamit

3-[1-(2-dietylamino-
etyl)-2-propyl-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit

3-[2-butyl-1-(2-
diisopropylamino-etyl)-
1H-benzoimidazol-5-yl]-
N-hydroxy-acrylamit

3-[2-butyl-1-(2-
etylamino-etyl)-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit

3-[1-(2-dietylamino-
etyl)-2-(2-metylsulfanyl-
etyl)-1H-benzoimidazol-
5-yl]-N-hydroxy-

acrylamit
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3-[2-butyl-1-(2-
isopropylamino-etyl)-1H-
benzoimidazol-5-y1]-N-
hydroxy-acrylamit

3-[2-butyl-1-(3-
isopropylamino-propyl)-
1H-benzoimidazol-5-yl]-
N-hydroxy-acrylamit

3-[1-(1-benzyl-piperidin-
4-yl)-2-butyl-1H-
benzoimidazol-5-y1]-N-

hydroxy-acrylamit

3-[2-but-3-enyl-1-(2-
etylamino-etyl)-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit
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3-[2-hexyl-1-(2-
isopropylamino-etyl)-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit

3-[1-(2-dimetylamino-
etyl)-2-(2,4,4-trimetyl-
pentyl)-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit

3-[1-(2-etylamino-etyl)-
2-hexyl-1H-
benzoiniidazol-5-yl]-N-
hydroxy-acrylamit

N-hydroxy-3-[1-(2-
isopropylamino-etyl)-2-
(3,3,3-triflo-propyl)-1H-
benzoimidazol-5-yl]-

acrylamit

3-[1-(2-dimetylamino-
etyl)-2-hex-3-enyl-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit



-50-

3-[1-(2-amino-etyl)-2-
(2,4,4-trimetyl-pentyl)-
1H-benzoimidazol-5-yl]-
N-hydroxy-acrylamit

3-[1-(2-amino-etyl)-2-(2-
metoxy-nonyl)-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit

3-[2-butyl-1-(2-
dimetylamino-etyl)-1H-
benzoimidazol-5-yl]-N-

hydroxy-acrylamit

3-[1-(2-dimetyl-amino-
etyl)-2-hexyl-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit

N-{2-[1-(2-dietylamino-
etyl)-5-(2-hydroxy-
carbamoyl-vinyl)-1H-
benzoimidazol-2-yl]-
etyl}-3,3-dimetyl-

butyramiit
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3-{1-(2-dietylamino-
etyl)-2-[2-(2,2-dimetyl-
propionyl-amino)-etyl]-
1H-benzoimidazol-5-yl}-
N-hydroxy-acrylamit

3-{1-(2-dietylamino-
etyl)-2-[(2,2-dimetyl-
propionylamino)-metyl]-
1H-benzoimidazol-5-yl}-
N-hydroxy-acrylamit

N-[1-(2-dietylamino-
etyl)-5-(2-
hydroxycarbamoyl-
vinyl)-1H-
benzoimidazol-2-

ylmetyll-butyramit

3-[1-(2-etylamino-
etyl)-2-(3,3-dimetyl-
butyl)-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit

3-[2-(3,3-dimetyl-butyl)-
1-(2-dimetylamino-etyl)-
1H-benzoimidazol-5-yl]-
N-hydroxy-acrylamit
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3-[1-(2-dimetylamino-
etyl)-2-nentyl-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit

3-[1-(2-dimetyl-amino-
etyl)-2-(2,2,2-triflo-etyl)-
1H-benzoimidazol-5-yl]-
N-hydroxy-acrylamit

N-hydroxy-3-[1-(5-
metyl-1H-pyrazol-3-yl)-
2-(2,4,4-trimetyl-pentyl)-
1H-benzoimidazol-5-yl]-

acrylamit

3-[1-(2-etylamino-etyl)-
2-pentyl-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit

3-(2-butyl-1-pyrolidin-3-
yl-1H-benzoimidazol-5-
yl)-N-hydroxy-acrylamit

3-(2-butyl-1-piperidin-4-
yl-1H-benzoimidazol-5-
yl)-N-hydroxy-acrylamit
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N-hydroxy-3-[1-(2-
isopropylamino-etyl)-2-
pentyl-1H-
benzoimidazol-5-yl]-

acrylamit

N-hydroxy-3-[1-(2-
metylamino-etyl)-2-non-
3-enyl-1H-
benzoimidazol-5-yl]-

acrylamit

N-hydroxy-3-[1-(2-
metylamino-etyl)-2-non-
6-enyl-1H-
benzoimidazol-5-yl]-

acrylamit

3-[2-hexyl-1-(2-
metylamino-etyl)-1H-
benzoimidazol-5-y1]-N-
hydroxy-acrylamit

N-hydroxy-3-[1-(2-
metylamino-etyl)-2-
pentyl-1H-
benzoimidazol-5-yl]-

acrylamit
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N-hydroxy-3-[1-(2-
metylamino-etyl)-2-
octyl-1H-benzoimidazol-

5-yl]-acrylamit

3-[1-(2-amino-etyl)-2-
octyl-1H-benzoimidazol-
5-yl]-N-hydroxy-

acrylamit

3-{2-butyl-1-[2-
(isopropyl-metyl-amino)-
etyl]-1H-benzoimidazol-
5-yl}-N-hydroxy-

acrylamit

3-{1-[2-(etyl-metyl-
amino)-etyl]-2-pentyl-
1H-benzoimidazol-5-yl1} -
N-hydroxy-acrylamit

3-(2-hexyl-1-pyrolidin-3-
yl-1H-benzoimidazol-5-
yl)-N-hydroxy-acrylamit
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3-[2-butyl-1-(1-metyl-
pyrolidin-3-yl)-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit

3-(2-butyl-1-piperidin-3-
yl-1H-benzoimidazol-5-
yl)-N-hydroxy-acrylamit

3-(2-hexyl-1-piperidin-3-
yl-1H-benzoimidazol-5-
yl)-N-hydroxy-acrylamit

3-(1-{2-[etyl-(2-metoxy-
etyl)-amino]-etyl }-2-
pentyl-1H-
benzoimidazol-5-yl)-N-
hydroxy-acrylamit
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3-{2-butyl-1-[2-(etyl-
metyl-amino)-etyl]-1H-
benzoimidazol-5-yl}-N-

hydroxy-acrylamit

N-hydroxy-3-[1-(1-
metyl-piperidin-3-yl)-2-
pentyl-1H-
benzoimidazol-5-yl]-

acrylamit

3-{1-[2-(etyl-hexyl-
amino)-etyl]-1H-
benzoimidazol-5-yl}-N-
hydroxy-acrylamit



\‘>

-57-

3-{1-[2-(etyl-pentyl-
amino)-etyl]-1H-
benzoimidazol-5-yl}-N-
hydroxy-acrylamit

3-{1-[2-(etyl-heptyl-
amino)-etyl]-1H-
benzoimidazol-5-y1}-N-
hydroxy-acrylamit

(E)-3-{2-hexyl-1-[1-(2-
hydroxy-etyl)-piperidin-
3-yl]-1H-benzoimidazol-
5-yl}-N-hydroxy-

acrylamit

3-(2-butyl-1-{2-[etyl-(3-
hydroxy-propyl)-amino]-
etyl}-1H-benzoimidazol-
5-yl)-N-hydroxy-

acrylamit
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3-(1-{2-[etyl-(3-hydroxy-
propyl)-amino]-etyl}-2-
pentyl-1H-
benzoimidazol-5-yl)-N-
hydroxy-acrylamit

(E)-N-hydroxy-3-
(1-(1-phenetylpyrolidin-
3-yl)-1H-
benzo[d]imidazol-5-

yl)acrylamit

(E)-N-hydroxy-3-(1-(1-
pentylpiperidin-3-yl)-1H-
benzo[d]imidazol-5-

yl)acrylamit

3-{1-[2-(butyl-etyl-
amino)-etyl]-1H-
benzoimidazol-5-yl}-N-
hydroxy-acrylamit
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(E)-N-hydroxy-3-(1-(1-
phenetylpiperidin-3-yl)-
1H-benzo[d]imidazol-5-
yl)acrylamit

(E)-N-hydroxy-3-(1-(1-
(3-phenylpropyl)-
piperidin-3-yl)-1H-
benzo[d]imidazol-5-

yl)acrylamit

(E)-N-hydroxy-3-(1-(1-
(3-phenylpropyl)-
pyrolidin-3-yl)-1H-
benzo[d]imidazol-5-

yl)acrylamit
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3-{1-[1-(3,3-dimetyl-
butyl)-pyrolidin-3-yl]-
1H-benzoimidazol-5-yl}-
N-hydroxy-acrylamit

(E)-3-(1-(2-
(dietylamino)etyl)-1H-
benzo[d]-imidazol-5-yl)-
N-hydroxy-acrylamit

3-[2-(4-xyano-butyl)-1-
(2-dietylamino-etyl)-1H-
benzoimidazol-5-yl1]-N-
hydroxy-acrylamit

(E)-3-(1-(1-
butylpiperidin-3-yl)-1H-
benzo[d]-imidazol-5-yl)-
N-hydroxy-acrylamit
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( E)-N-hydroxy-3-(1-(1-
(pent-4-enyl)-piperidin-
3-yl)-1H-
benzo[d]imidazol-5-

ylacrylamit

(E)-3-(1-(1-(3,3-
dimetylbutyl)-piperidin-
4-yl)-1H-
benzo[d]imidazol-5-yl)-
N-hydroxy-acrylamit

3-[1-(2-dietylamino-
etyl)-2-propylamino-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit

(E)-N-hydroxy-3-(1-(2-
(isopropyl-(propyl)-
amino)-etyl)-1H-
benzo[d]imidazol-5-

yl)acrylamit
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3-{1-[2-(butyl-isopropyl-
amino)-etyl]-1H-
benzoimidazol-5-yl}-N-
hydroxy-acrylamit

N-hydroxy-3-{1-[2-
(isopropyl-pentyl-
amino)-etyl]-1H-
benzoiniidazol-5-yl}-

acrylamit

3-[2-(5-xyano-pentyl)-1-
(2-dietylamino-etyl)-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit

3-(1-{2-[(3,3-dimetyl-
butyl)-etyl-amino]-etyl } -
1H-benzoimidazol-5-yl)-
N-hydroxy-acrylamit
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3-{1-[2-(etyl-propyl-
amino)-etyl]-1H-
benzoimidazol-5-yl}-N-
hydroxy-acrylamit

N-hydroxy-3-(1-{2-
[isopropyl-(2-metyl-
pentyl)-amino]-etyl}-1H-
benzoimidazol-5-yl)-

acrylamit

(E)-N-hydroxy-3-(1-(2-
(isopropyl(4,4,4-
triflobutyl)amino)-etyl)-
1H-benzo[d]imidazol-

5-yl)acrylamit

3-[1-(3-dimetylamino-
2,2-dimetyl-propyl)-2-
propylamino-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit
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3-{1-[2-(etyl-hexyl-
amino)-etyl]-2-metyl-1H-
benzoimidazol-5-yl}-N-
hydroxy-acrylamit

3-{1-[2-(butyl-etyl-
amino)-etyl]-2-
triflometyl-1H-
benzoimidazol-5-yl}-N-
hydroxy-acrylamit

3-{1-[2-(etyl-hexyl-
amino)-etyl]-2-
triflometyl-1H-
benzoimidazol-5-y1}-N-
hydroxy-acrylamit
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(E)-3-(1-(2-
(dibutylamino)etyl)-2-
propyl-1H-
benzo[d]imidazol-5-yl)-

N-hydroxy-acrylamit

3-[1-(2-dipropylamino-
etyl)-1H-benzoimidazol-
5-yl]-N-hydroxy-

acrylamit

N-hydroxy-3-(1-{2-
[isopropyl-(3-metyl-
butyl)-amino]-etyl}-1H-
benzoimidazol-5-yl)-

acrylamit

3-(1-{2-[(3,3-dimetyl-
butyl)-metyl-amino]-
etyl}-1H-benzoimidazol-
5-yl)-N-hydroxy-

acrylamit
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3-(1-{2-[(2-etyl-butyl)-
metyl-amino]-etyl}-1H-
benzoimidazol-5-yl)-N-
hydroxy-acrylamit

(E)-3-(1-(2-(bis(3,3-

dimetylbutyl)amino)etyl)
-1H-benzo[d]imidazol-5-
yl)-N-hydroxy-acrylamit

(E)-3-(1-(2-
(diisobutylamino)-etyl)-
1H-benzo[d]imidazol-5-
yl)-N-hydroxy-acrylamit
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3-{1-[2-(3,3-dimetyl-
butylamino)-etyl]-1H-
benzoimidazol-5-yl}-N-
hydroxy-acrylamit

N-hydroxy-3-{1-[2-
(metyl-pent-4-enyl-
amino)-etyl]-1H-
benzoimidazol-5-yl}-

acrylamit

3-(1-{2-[(3,3-dimetyl-
butyl)-propyl-amino]-
etyl}-1H-benzoimidazol-
5-yl)-N-hydroxy-

acrylamit
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3-[1-(3-dimetylamino-
2,2-dimetyl-propyl)-2-
metylsulfanyl-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit

3-{1-[2-(3,3-dimetyl-
butylamino)-etyl]-2-
propyl-1H-
benzoimidazol-5-yl}-N-
hydroxy-acrylamit

3-[1-[2-(3,3-dimetyl-
butylamino)-etyl]-2-(2,2-
dimetyl-propyl)-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit

3-[1-{2-[bis-(3,3-
dimetyl-butyl)-amino]-
etyl}-2-(2,2-dimetyl-
propyl)-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit
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3-{1-[2-(2,2-dimetyl-
propylamino)-etyl]-1H-
benzoimidazol-5-yl}-N-
hydroxy-acrylamit

3-(1-{2-[(2,2-dimetyl-
propyl)-propyl-amino]-
etyl}-1H-benzoimidazol-
5-yl)-N-hydroxy-

acrylamit

3-{1-[2-(3,3-dimetyl-
butylamiino)-etyl]-2-etyl-
1H-benzoimidazol-5-yl}-
N-hydroxy-acrylamit

3-(1-{2-[(3,3-dimetyl-
butyl)-metyl-amino]-
etyl}-2-propyl-1H-
benzoimidazol-5-yl)-N-
hydroxy-acrylamit
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0 3-(1-{2-[(3,3-dimetyl-
N f"*“‘*vﬁ\N»OH butyl)-(2,2,2-triflo-etyl)-
QN: l L H amino]-etyl}-1H-
[ N benzoimidazol-5-yl)-N-
h{ hydroxy-acrylamit
HzC
chjl/fF\LF
HsC F
o 3-(1-{2-[butyl-(2,2,2-
&le/’i%._ VLN’OH triflo-etyl)-amino]-etyl }-
{\N‘ ~ H 1H-benzoimidazol-5-yl)-
' N-hydroxy-acrylamit.
/
e )
| F\;\
HaC F F

Hop chét duoc mo ta trong sang ché 1a hop chit hydroxamat c6 gbe axit
hydroxamic & mot trong s& cac nhém thé, hop chit nay c6 thé 1a chit we ché
deaxetylaza bao gébm, nhung khéng chi giéi han &, chét tre ché histon deaxetylaza.
Hop chét hydroxamat c6 thé thich hop dé ngan ngtra hodc diéu tri rdi loan giy ra
béi, lién quan dén hodic di kém véi su phé v qud trinh ting sinh t€ bao va/hoic tao
mach khi dugc sir dung riéng hodc sit dung ciing véi chit mang, chét pha lodng

hodc ta dugc duge dung. Vi du vé rdi loan nay la bénh ung thu.

Céc hop chat c6 cong thire (I) ¢ thé duge st dung cho ngudi theo cach bat
ky chdp nhan dugc dé sir dung qua duodng tiéu hoa nhu dung qua dudng miéng
hodc tryc trang, hodc ngoai duodng tiéu hod nhu dung duéi da, trong co, trong tinh
mach va trong chan bi. Viéc tiém thudc c6 thé 1a tiém lidu 16n hoic truyén lién tuc
hoic gidn doan. Hoat chit thuong duge pha vao chit mang hodc chét pha loang

dugc dung va véi luong du dé cung cép lidu co tac dung diéu tri cho bénh nhan.
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Theo cac phuong an khéac nhau, hgp chét e ché nay co thé co ddc tinh chon loc
hoidc ddc tinh cao hon dbi véi cac té bao tdng sinh nhanh, vi du khéi u ung thu, so
v6i céc té bao binh thuong.

Thuét nglt “bénh ung thu”, nhu dugc st dung & déy, 1a thuit ngit chung
duoc dung cho rit nhiéu bénh dic trung boi su ting sinh bat thuong khong kiém

soat dugc cda cac té bao.

Can phai hiéu ring, hop chit theo sang ché co thé duoc si dung d& diéu tri
céc bénh ung thu khac nhau bao gém, nhung khong chi gidi han &, bénh ung thu
xuwong bao gém bénh bénh sacém Ewing, bénh sacém xuong, bénh sacom sun va
bénh twong tw, khdi u ndo va khbi u hé than kinh trung wong bao gdm u than kinh
thinh gidc, u nguyén bao than kinh, u than kinh dém va cac khéi u nio khac, u tuy
séng, bénh ung thu va bao gdém caxinom bng tuyén vii, caxinom 6ng tuyén vu di
cin, bénh ung thu dai-tryc trang, caxinom tuyén dai-truc trang tién trién, bénh ung
thu dai trang, bénh ung thu tuyén ndi tiét bao gdm caxinom vo tuyén thuong than,
bénh ung thu tuy, bénh ung thu tuyén yén, bénh ung thu tuyén giap, bénh ung thu
tuyén cin giap, bénh ung thu tuyén trc, budu tan sinh ctia nhiéu tuyén ndi tiét, bénh
ung thu dudng tiéu hod bao gdm ung thu da day, bénh ung thu thuc quan, bénh
ung thu tidu trang, bénh ung thu gan, bénh ung thu dng mat ngoai gan, u dang
caxinom dudng tiéu hod, bénh ung thu tii mat, bénh ung thu hé sinh duc-tiét niéu
bao gébm ung thu tinh hoan, bénh ung thu duong vat, bénh ung thu tuyén tién liét,
bénh ung thu co quan sinh duc nit bao gdbm ung thu cd ti cung, bénh ung thu
buf”)ng trimg, bénh ung thu dm dao, bénh ung thu tr cung/ndi mac tt cung, bénh
ung thu &m hg, bénh ung thu té bao nudi khi thai nghén, bénh ung thu voi Fallop,
bénh sacom hé tiét niéu, bénh ung thu vung dau va cd bao gém bénh ung thu
khoang miéng, bénh ung thu maéi, bénh ung thu tuyén nudc bot, bénh ung thu
thanh quéan, bénh ung thu ha hau, bénh ung thu héu-miéng, bénh ung thu mili,
bénh ung thu canh miii, bénh ung thu hau-miii, bénh bach ciu buo gdm bénh bach
cau tré em, bénh bach ciu dang lympho Cép tinh, bénh bach ciu dang tuy cép tinh,
bénh bach cdu dang lympho man tinh, bénh bach cau dang tuy man tinh, bénh bach

cau té bao 1ong, bénh bach ciu dang tién tuy bao cép tinh, bénh bach ciu dang
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twong bao, bénh ting sinh nguyén hdng cau tiy bao, u tuy, rdi loan hé tao mau bao
gdm hoi chimg loan san tuy xwong, réi loan ting sinh tuy xuong, bénh thiéu mau
bat san, bénh thiéu mau Fanconi, macroglobulin huyét Waldenstroms, bénh ung
thu phéi bao gdm bénh ung thu phdi t& bao nho, bénh ung thu phdi t€ bao khong
nhd, u trung biéu md, u lympho bao gébm bénh Hodgkin, u lympho khong
Hodgkin, u Iympho té bao T & da, u lympho té bao T ngoai bién, u lympho lién
quan d&n hoi ching suy giam mién dich mic phai (AIDS: Acquired
immunodeficiency syndrome), u lympho té bao B, u lympho Burkitt, bénh ung thu
mét bao gdm u nguyén bao vong mac, u hic sic t6 trong mét, bénh ung thu da bao
gdm u hiic sic tb, bénh ung thu da khong do u hic sic t6, caxinom té bao gai, bénh
ung thu té bao Merkel, bénh bénh sacém md mém nhu bénh sacoém moé mém & tré
em, bénh sacom mo mém & nguoi 16n, bénh sacom Kaposi, bénh ung thu hé tiét
niéu bao gdm bénh ung thu than, khéi u Wilms, bénh ung thu bang quang, bénh

ung thu ni€u dao va bénh ung thu té bao chuyén tiép.

Vi du vé bénh ung thu ¢6 thé duge diéu tri bang cc hop chit theo sang ché
1a bénh ung thu vi, bénh ung thu phdi, bénh ung thu budng trimg, bénh ung thu
tuyén tién liét, bénh ung thu vung dau va cb, bénh ung thu thén (vi dy, bénh
caxinom té bao than), bénh ung thu da day, bénh ung thu dai trang, bénh ung thu

dai-truc trang va bénh ung thu néo.

Vi du vé bénh ung thu ¢6 thé duge diéu tri bang cac hop chit theo sang ché
bao gdm, nhung khong chi gii han &, bénh bach ciu nhu bénh tang sinh nguyén
héng ciu tdy bao, bénh bach clu dang tién tuy bao cép tinh, bénh bach cau dang
tuy cip tinh, bénh bach ciu dang lympho cép tinh, bénh bach cau dang té bao T
cap tinh va u lympho nhu u lympho té bao B (vi dy, u lympho Burkitt), u lympho
t bao T & da (CTCL: Cutaneous T-Cell Lymphoma) va u lympho té bao T ngoai
bién.

Vi du v& bénh ung thu c6 thé duge diéu tri bang cic hop chét theo sang ché
1a khéi u rAn va bénh méu 4c tinh. Theo mdt phuwong 4n khéc, cac loai ung thu
duoc wu tién c6 thé duoc diéu tri bang cic hop chét theo sang ché 14 bénh ung thu

dai trang, bénh ung thu tuyén tién liét, bénh ung thu gan va ung thur budng triung.
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Theo mot phuong 4n khéc, vi du v& bénh ung thu c6 thé dugc didu tri bang
céc hop chét theo sang ché 1a bénh ung thu phdi t€ bao khong nho, bénh ung thu
phdi té bao nhé va khéi u trung biéu mo.

Theo mot phuong an khac, vi du vé bénh ung thu c6 thé dugc diéu tri béng
céc hop chét theo sang ché 1a caxinom té bao séng/u trung than, bénh ung thu rudt

va bénh ung thu tuy.

Cac hop chat nay ciing c6 the dugce sir dung d€ diéu tri r6i loan lién quan

dén sy mit didu hoa histon deaxetylaza (HDAC).

Nhiéu réi loan c6 lién quan dén hodc dwoc biét 1a trung gian it nhit mot
phan boi hoat tinh HDAC, trong d6 hoat tinh HDAC dugc biét 1a dong vai tro
trong viéc kich thich sy khéi phét bénh, hodic c6 cac triéu ching da biét hoac da
dugc chirng minh 1a s€ dugc gidm nhe nho chét e ché HDAC. Céc rdi loan thudc
loai ny dugc cho la c6 thé duge didu tri bing cac hop chét theo sang ché bao gbm,
nhung khong chi giéi han &, cac roi loan sau: rbi loan tdng sinh (vi dy, bénh ung
thu); bénh thoai hod than kinh bao gém bénh Huntington, bénh thoai hoa than kinh
gdy boi polyglutamin, bénh Parkinson, bénh Alzheimer, bénh dong kinh, bénh
thoai hoa thé van liém den, bénh liét trén nhan tién trién, loan truong luc co do
x04n vin, bénh veo cb va loan van dong, bénh run c6 tinh gia dinh, hdi ching
Gilles de la Tourette, bénh thé Lewy lan tod, bénh Pick, bénh xo cing cdt bén
nguyén phat do xudt huyét trong ndo, bénh teo co tuy, bénh xo cung cOt bén teo
co, bénh da day than kinh mé k& phi dai, bénh viém vdng mac sic td, chung teo
than kinh thi giac di truyén, bénh liét co cimg hai chan di truyén, bénh mét didu
hoa tién trién va hoi chimg Shy-Drager; bénh chuyén hod bao gdm bénh dai thao
dudng typ 2; bénh thoai hoa mit bao gdm bénh ting nhan 4p, bénh thoai hoa diém
vang do tudi gia, bénh thodi hoa diém vang do c4n thi, bénh ting nhan ap mong
mét do, bénh viém gidc mac md k&, bénh vdng mac do dai thdo duong, bénh thoai
hod vong mac do di tit Peter, bénh vdong mac Cellophane; loan dudng Cogan; loan
dudng giac mac; tdn tao mach méng mit (bénh méng mit do); tin tao mach giac
mac; bénh vdng mac & tré dé non; phu diém vang; 16 diém vang; nép nhin diém

vang; bénh viém bd mi, cén thi, u két mac khong ac tinh; bénh viém va/hoic roi
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loan h¢ mién dich bao gdm bénh viém da khép dang thip (RA), bénh viém xwong-
khép, bénh viém khép man tinh thiéu nién, bénh tic cht chéng lai manh ghép,
bénh vay nén, bénh hen, bénh khép dbt séng, bénh Crohn, bénh viém duong rudt,
bénh viém loét dai trang, bénh viém gan do ruou, bénh dai thao duong, hdi chirng
Sjoegrens, bénh xo cing rai rac, bénh viém cot séng dinh khép, bénh cau than
mang, dau do tréch dia dém, bénh luput ban dé toan than, bénh viém da tiép xuc di
ung; bénh lién quan dén tao mach bao gém ung thu, bénh vay nén, bénh viém da
khép dang thip; rdi loan tdm 1y bao gdm rdi loan cam xuc ludng cuc, bénh tdm
thin phan liét, bénh trAm cam va bénh sa sut tAm thin; bénh tim mach bao gbm
bénh suy tim, tinh trang tai phat hep, chimg phi dai tim va bénh xo vita dong
mach; bénh xo ho4 bao gbm bénh xo gan, bénh xo hod phdi, xo nang va u xo
mach; bénh nhiém trung bao gff)m bénh nhiém nim, nhu bénh nidm Candida
Albicans, bénh nhiém khuin, bénh nhiém virut, nhu bénh ecpet, bénh nhiém ky
sinh trung don bao, nhu bénh st rét, bénh nhiém Leishmania, bénh nhiém
Trypanosoma brucei, bénh nhiém Toxoplasma va bénh nhiém Coccidioides va rbi
loan hé tao mau bao gém bénh thiéu mau Pia Trung Hai, bénh thiéu mau va bénh

thi€u mau hong cau hinh liém.

Khi sir dung cac hop chit theo sang ché, cac hop chit nay c6 thé dugc dung
& dang bao ché hodc cach st dung cho phép hop chét co tinh sinh kha dung.
Chuyén gia trong linh vuc bao ché dugc phdm c6 thé d& dang chon dugc dang bao
ché va cach sir dung thich hop tuy theo cdc dic tinh cu thé cua hop chét dugc
chon, bénh cén diéu tri, giai doan bénh dugc didu tri va nhitng diéu kién c6 lién
quan khéc. Tham khdo thém tai li€u: Remingtons Pharmaceutical Sciences, 19t

Edition, Mack Publishing Co. (1995).

Céc hop chét theo sang ché co thé duoc st dung mQt minh hodc & dang bao
ché cing véi chat mang, chit pha lodng hodc ta dugc duge dung. Céc hop chit
theo sang ché, khi ma ban than chung c¢6 hiéu lyc, thudng duogc bao ché va st dung
& dang mudi dugc dung cia ching do cac dang ndy thuong 12 én dinh hon, dé két

tinh hon va dé& tan hon.

Tuy nhién, cac hgp chét nay thuong dugc sir dung dudi dang duoc pham
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duoc bao ché tuy theo cach sir dung mong mudn. Theo mdt phuwong 4n khac, sang
ché dé xuét duoc phdm chira hop chét c6 cong thire (I) va chit mang, chit pha
lodng hodc ta dugc dugc dung. Dugc phém duoc bao ché theo nhitng céch da dugc

biét rd trong linh vyc k¥ thuat nay.

Theo cac phwong 4n khac, sang ché dé xuit goi dugc phdm hodc bo kit gdm
mot hodc nhiéu db chira trong d6 cé chra mot hoac nhiéu thanh phén cua duogc
phim theo sang ché. Trong goi hodic bo kit ndy c6 thé ¢ dd chira dé dung liéu don
vi cla (céc) chit. B kit c6 thé gém duoc phém chira hoat chét & dang dam dic (ké
ca duge pham déng kho nhanh), hoat chit c6 thé dugc pha lodng thém trudce khi sir
dung hodc co thé dugc bao ché & néng do su dung, trong do6 cac lo nhd cb thé chua
mdt hodc nhidu lidu. Thong thudng, trong b kit, lidu don c6 thé duge chia trong
lo nhé vé tring dé béac si c¢6 thé sir dung luén lo nay, trong do6 1o nho sé& chira lugng
va ndng do can thiét cta (cac) chat. Nhidu tai lidu in c¢6 thé di kém véi (cac) dd
chitra ndy, vi du nhu huéng din str dung, hodc thdng bao & dang duoc quy dinh bédi
co quan quan ly vé san xut, st dung hodc mua béan dugc phém hodic ché phém
sinh hoc, théng bao nay thé hién su phé chudn ciia co quan quan ly vé san xuét, st

dung hogc mua ban duoc pham cho phép st dung trén ngudi.

Hop chit theo sang ché c6 thé dugc sir dung két hop v6i mot hodc nhidu
loai thudc khéc, nhu thudc hoa tri liéu hodc thubc we ché HDAC va/hodc cac
phuong phép (vi du, phiu thuat, xa tri) dé diéu tri rdi loan/bénh néu trén. Céc
thanh phan nay c6 thé duge sir dung trong cing mot ché phim hodc trong cac ché
phdm riéng r&. Néu str dung trong cac ché phim riéng r&, thi hop chit theo sang

ché ¢6 thé dugc sir dung 1an luot hodc dong thoi véi (cac) thude khac.

Ngoai viéc cb thé st dung két hop véi mdt hodc nhiéu thuéc khac, nhu
thudc hod tri lidu hodc thudc wec ché HDAC, céc hop chét theo sang ché co thé
duoc st dung theo lidu phap két hop. Khi d6, cic hop chét nay thuong duge st
dung két hop véi nhau. Do d6, mot hodc nhiéu hop chat theo sang ché c6 thé dugc
sir dung d6ng thoi (dudi dang ché pham két hop) hodc 1an luot nhim dat duoc hiéu
qua mong mubn. Pidu nay 1a dac biét cin thiét khi ma profin trj liéu ciia mdi hop

chit 1a khac nhau, nhung tic dung két hop ciia hai loai thubc lai cho két qua didu
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tri cao hon.

Dugc pham theo sang ché ding dé tiém truyén ngoai dudng ti€éu hoda bao
gém dung dich nudc hodc khong c6 nudc vo khuén, hé phan tan, hdn dich hoic
nhil dich duge dung ciing nhu bot vé khudn ¢ hoan nguyén thanh dung dich hodc
hé phan tan vo khuin ding dé tiém ngay trude khi sir dung. Vi du vé& chit mang,
chit pha loang, dung médi hodc chit din c6 nude va khong c6 nudce thich hop la
nudce, etanol, rugu polyhydric (nhu glyxerol, propylen glycol, polyetylen glycol va
cac chit twong tw), va hon hop thich hop cia chung, dau thuc vt (nhu dau oliu),
va este hitu co tiém truyén duoc nhu etyl oleat. P9 16ng thich hop c6 thé duge duy
tri, vi du, béng cach str dung céc chét bao nhu lexitin, béng cach duy tri cd hat can

thiét trong hé phén tan, va bang cach sir dung cac chét hoat dong bé mit.

Cac duogc phém nay cling co thé chira chét phu trg nhu chét bao quan, chét
thAm wét, chét nhii hod va chét 1am phan tan. D& ngan vi sinh vat hoat dong, c6 thé
dwa thém vao dugc phdm céc chit khang khudn va chéng nidm khac nhau, vi du,
paraben, clobutanol, axit phenol sorbic va cac chat twong ty. Ciing c6 thé can bd
sung cac chét ddng truong nhu duodng, natri clorua va cac chat twong tu. Ché pham
dung dé tiém truyén c6 thé dwgc hdp thu kéo dai nhd viée bd sung thém chét lam

cham qua trinh hip thu nhu nhém monostearat va gelatin.

Néu mudn, va dé phan phéi c¢6 hiéu qua hon, cic hop chét nay c6 thé dugc
dwa vao cac hé théng giai phong cham hodc giai phong huéng dich nhu hé cbt

polyme, liposom va vi cau.

Céc ché pham dung dé tiém truyén dwgc khir khuén, vi du, bang céch loc
qua thiét bi loc chan vi khuén, hodc bﬁng cach dua vao cac chit khtr khun duéi
dang thanh phan rin vo khudn c6 thé dwoc hoa tan hodc phan tan trong nudc vo

khuan hodc mdi treong tiém truyén vo khuan khac ngay trudce khi sir dung.

Dang lidu rin dé sir dung qua dudong miéng bao gdm vién nang, vién nén,
vién tron, bot va thube cdm. Trong cac dang lidu rén nay, hoat chét duoc tron véi it
nhit mot ta dugc hodc chét mang tro dugc dung nhu natri xitrat hodc dicanxi
phosphat va/hodc a) chit don nhu tinh bot, lactoza, sucroza, glucoza, manitol va

axit silixic, b)chit két dinh nhu carboxymetylxenluloza, alginat, gelatin,

-76-



19981

polyvinyl-pyrolidon, sucroza va goém acaxia, c) chat lam 4m nhu glyxerol, d) chét
gay rd nhu aga-aga, canxi cacbonat, tinh bdt khoai tdy hodc tinh bot sén, axit
alginic, silicat va natri cacbonat, ¢) chit 1am tan chdm nhu parafin, f) chét 1am tang
téc d6 hap thu nhu hop chét amoni bac bén, g) chat thdm wdt nhu rugu xetylic va
glyxerol monostearat, h) chat hip thu nhu cao lanh va dét sét bentonit, va i) chét
lam tron nhu bt talc, canxi stearat, magie stearat, polyetylen glycol dang rén, natri
lauryl sulfat, va hdn hop ctia chting. D&i véi vién nang, vién nén va vién tron, dang

lidu cling c6 thé chira chat dém.

Céc hdn hop dang ran thudc loai twong tw ciing c6 thé duoc dung lam chat
don trong vién nang gelatin mém va cimg sir dung ta duoc nhu lactoza hodc duong

sita, polyetylen glycol c6 trong lwong phan tir cao va cac chét tuong tu.

Dang lidu rén 13 vién nén, vién bao dudng, vién nang, vién tron va thude
cbm c6 thé dugc bao ché c¢6 16p bao va vo nhu 16p bao tan trong rudt va cac 16p
bao khac da duoc biét rd trong k¥ thuat bao ché thudc. Céc dang lidu rin nay co
thé tuy y chira chét can quang va ciing c6 thé c6 thanh phén sao cho hoic tét hon la
chi giai phong (c4c) hoat chit & mot phin nhét dinh trong dudng rudt, mot cach tuy
chon, theo cach giai phéng cham. Vi du vé cac thanh phan dé gin hoat chét co thé

duoc sir dung 13 hop chit polyme va sap.

Néu mudn, va dé phan phdi c6 hiéu qua hon, cac hop chét nay c6 thé duoc
dwa vao cac hé théng gidi phong cham hodc gidi phong huéng dich nhu hé cdt

polyme, liposom va vi cau.

Céc hoat chat ciing c6 thé & dang bao vi nang, néu thich hop, bang mot hodc

nhicu ta duoc néu trén.

Dugc phiam dang lidu 1ong dé sir dung qua duong miéng bao gém nhii dich,
dung dich, hdn dich, xird va con ngot dugc dung. Ngoai hoat chit, dang liéu long
c6 thé chira chit pha lodng tro thudng dung trong k§ thuét bao ché, vi du, nudc
hoic dung mdi khac, chit lam tan va chét nhii hod nhu ruou etylic, ruou
isopropylic, etyl cacbonat, etyl axetat, rugu benzylic, benzyl benzoat, propylen
glycol, 1,3-butylen glycol, dimetyl formamit, dau (cu thé 14, dau hat bong, dau lac,

diu ngd, mam, dau Oliu, dau thau dau va dau ving), glyxerol, ruou
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tetrahydrofufurylic, polyetylen glycol va este axit béo cuia sorbitan, va hdn hop ctia

chung.

Ngoai chit pha loang tro, dugc phim dung qua dudng miéng ¢6 thé con
chtra chét phu tro nhu chit thAm uét, chit nhii hoa va chit tao hdn dich, chét tao

ngot, chit diéu vi va chét tao huong.

Ngoai hoat chit, hdn dich c6 thé chua chét tao hdon dich nhu ruou
isostearylic etoxy hod, polyoxyetylen sorbitol va este sorbitan, xenluloza vi tinh

thé, nhém metahydroxit, bentonit, aga-aga va tragacan, va hdn hop cda chung.

Tbt hon, néu duoc phém dé sur dung trong truc trang hodc 4m dao 1a thube
dan, thudc nay co thé duogc bao ché b%lng cach tron cac hop chét theo sang ché véi
ta duoc hodc chit mang thich hop khong gay kich tmg nhu bo cacao, polyetylen
glycol hodc sép thube dan, cac td dwgc niy 1a chét rdn & nhiét do trong phong
nhung lai 12 chit 16ng & nhiét d6 co thé va do vy n6 tan ra trong khoang truc trang

hoic 4m dao va giai phong hoat chét.

Céc dang liéu dé st dung khu trai chira hop chét theo sang ché bao gdm
thudc bot, miéng dén, thubc phun xit, thubc m& va thudc x0ng. Hoat chit duoc
trdn trong diéu kién vo khuln véi chét mang dugc dung va chét bao quén, néu cén,

chét dém hodc chit ddy c6 thé can dugc st dung.

Thuét ngit “lugng c6 tac dung diéu tri” hoic “lwong hitu hiéu” dugc dung
dé chi mot lwong da dé tao ra hidu qua c6 loi hoic mong mudn. Lugng hitu hiéu c6
thé duoc diung theo mot hodc nhiéu 14n st dung. Luong hitu hiéu thuong la du dé
giam nhe, cai thién, git dn dinh, déo nguoc, lam chdm hodc ngédn can su tién trién
bénh. Lugng c6 tac dung didu tri c6 thé duogc x4c dinh d& dang béi bac st kham
bénh va chan doan bang cach sir dung cac phuong phap thong thuong va theo doi
két qua dat dugc trong nhiing truong hop tuong tr. Khi x4c dinh fugng c6 tac dung
diéu tri, cAn xem xét nhiéu yéu t6 bao gém, nhung khong chi gi6i han &, lodi dong
vat, d6 1on, d6 tudi va tinh trang strc khoé, bénh cu thé méc phai, mirc do trAm
trong cua bénh, dap ing cia bénh nhan dbi voi viee didu tri, hop chét cu thé duoc
sir dung, ché 6 st dung, tinh sinh kha dung cua ché ph?lm dugc dung, ché d6 liéu

dugc chon, viéc str dung nhitng loai thudc khac va céc diéu kién tuong ing khac.
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M liéu dugc wu tién s& nam trong khoang tir 0,01 dén 300mg/kg thé trong
mdi ngay. Mire lidu duoc wu tién hon s& nam trong khoang tir 0,1 dén 100mg/kg
thé trong mdi ngay, tot hon nira 14 nim trong khoang tir 0,2 dén 80mg/kg thé trong
mdi ngdy, thdm chi tét hon nita 12 ndm trong khoang tir 0,2 dén 50mg/kg thé trong
mdi ngay. Mirc liéu thich hop c6 thé duoc sir dung chia thanh nhidu liéu nhd mdi
ngay.

Nhu d3 néu trén, hop chét theo cic phuong an dwoc mb ta co tac dung tc
ché cac histon deaxetylaza. Hoat tinh enzym cua histon deaxetylaza c6 thé dwoc
xac dinh bing cac phuong phap da biét [xem tai liéu: Yoshida M. et al, J. Biol.
Chem., 265, 17174 (1990), J. Taunton et al, Science 1996, 272:408]. Theo mdt sb
phuong 4n, chit (rc ché histon deaxetylaza twong tac véi va/hodc lam giam hoat
tinh cia nhiéu histon deaxetylaza da biét trong té bio, ching c6 thé thude ciing loai
histon deaxetylaza ho#c thudc cic loai histon deaxetylaza khac nhau. Theo mot sé
phuong 4n khéc, chét e ché histon deaxetylaza tuwong tic véi va lam giam hoat
tinh cda chua yéu mot histon deaxetylaza, vi du HDAC-1, HDAC-2, HDAC-3 hoéac
HDAC-8, céac loai nay thudc enzym HDAC nhém I [xem tai liéu: De Ruijter
A.JM. et al, Biochem. J., 370, 737-749 (2003)]. HDAC ciing ¢6 thé nhim dén cac
chét khong phai histon dé diéu hoa nhiéu chirc ning sinh hoc lién quan dén sinh
bénh hoc ctia bénh. Céc co chét khong phai histon bao gdm Hsp90, a-tubulin, p53,
NFkb va HIF1a [xem tai liéu: Drummond et al., Annu. Rev. Pharmacol. Toxicol.
45:495 (2004)]. Mot s chat (rc ché histon deaxetylaza dwgc wu tién 1a nhitng chét
tuong tac voi, va/hodc 1am giam hoat tinh ctia histon deaxetylaza c6 lién quan dén
su tao u, va cac hgp chét nay co thé duoc st dung dé didu tri bénh tang sinh. Vi du
vé bénh hoic tinh trang bénh ly tdng sinh té bao bao gém bénh ung thu (ké ca cac
loai di can bt ky), bénh vay nén, va céc rdi loan ting sinh t& bao co tron nhu tinh
trang tai phat hep. Cac hop chit theo sang ché c6 thé dugc sir dung dic biét 1a dé
didu tri cac khdi u nhu bénh ung thu v, bénh ung thu dai trang, bénh ung thu
phdi, bénh ung thu budng trimg, bénh ung thu tuyén tién liét, bénh ung thu ving
dau va/hoic cd, hodc bénh ung thu than, bénh ung thu da day, bénh ung thu tuy va
bénh ung thu ndo ciing nhu bénh mau 4c tinh nhu u lympho va bénh bach cau.

Ngoai ra, cac hop chét theo sang ché c6 thé dugce ding dé didu tri bénh ting sinh
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khéang lai viéc didu tri béng cac thudc hoa tri liéu khac; va dé diéu tri tinh trang
bénh ly tang sinh qua mirc nhu bénh bach ciu, bénh vay nén va tinh trang tai phat
hep. Theo cac phuong 4n khac, cdc hop chat theo sang ché c6 thé dugc st dung dé
diéu tri tinh trang tién ung thu hogc ting sin bao gdbm bénh polip u tuyén c6 tinh
gia dinh, bénh polip u tuyén dai trang, loan san tuy xuong, loan san ndi mac tir
cung, tdng san ndi mac tir cung khong dién hinh, loan san cd tir cung, tan sinh
trong biéu md am dao, ting san tuyén tién liét lanh tinh, papilom thanh quan,
chimg day simg do anh sdng va anh ning mat troi, ching day simg tiét ba va bénh
u simg gai. Theo phuong 4n wu tién, vi du vé tinh trang tién ung thu hodc tdng san
c6 thé duge diéu tri bing céc hop chét theo sang ché 1a bénh polip u tuyén c6 tinh

gia dinh, bénh polip u tuyén dai trang va loan san tuy xuong.

Ngoai ra, hop chit theo cic phwong an dugc md ta & day c6 thé dugc sir
dung dé didu tri bénh thoai hoa thin kinh, va bénh viém va/hoic rdi loan hé midn

dich.

Theo m{t phuong én, roi loan dugc chon tir nhém bao gém ung thu, bénh
viém va/hoic rdi loan hé mién dich (vi dy, bénh viém da khép dang thép, bénh
luput ban dé toan than), u xo mach, bénh tim mach, bénh xo hod, bénh dai thao
duong, bénh ty mién, bénh thoai hoa thin kinh cép tinh va man tinh nhu bénh
Huntington, bénh Parkinson, tinh trang pha v& md than kinh va bénh nhiém trung
nhu bénh nhiém nim, vi khudn va virut. Theo mot phuong an khac, rdi loan nay 1a
rdi loan tang sinh. Theo mot phuong 4n khéc nita, rdi loan tang sinh 1a bénh ung

thu.

Céc chét trc ché histon deaxetylaza theo sang ché c6 tic dung chéng ting
sinh hitu hiu va kich thich sy biét hoa, dirng chu ky phan chia t& bao ¢ pha G1

hoic G2, va giy chét té bao tién dinh.
Phuong phap tng hop chit e ché deaxetylaza

Sang ché ciing d& xuét mot sb phwong phéap dé téng hop cac hop chit theo

séang ché.

Theo mdt phuong 4n, phuong phép tdng hop hop chét c6 cong thue (I) nhu
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dugc xac dinh trén day:

R’ @
bao gdém cac budc:

(a) tao ra hop chét ¢6 cong thuc (A1):

X Q
Oz?‘i’:\_ Z>\OH
e «f-\"iy

(b) bao vé nhém carboxyl dé tao ra hop chit c6 cong thic (A2):

(A1)

X O\
ozﬁj‘i:\m;\opﬂ
LTINS (A2)

¢) thay nhém rdi chuyén bing amin c6 cong thire RINHz dé tao ra hop chét co
y y g g op

cong thuce (A3):

0
X :
OENI\’/\ %Opc
5 -z
RN f“\é.

(d) tuy ¥ cho hop chét thu dwoc phan tng dé chire héa tiép nhom R';

(e) khit nhém nitro;

(f) cho san pham da khir phan tmg v6i hop chét ¢6 cong thirc R2CO,H hoic hop
chit ¢6 cong thae R*CHO va déng vong san phdm thu dugc dé tao ra hop chét c6
cong thirc (A4):
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X Q
Yy %C}P*
R 3@2
Iy &
f\\(

R (A4)

(g) chuyén hod hop chét thu dugc thanh hop chit c6 cong thirc (I);

trong d6 budc (d) ¢6 thé dwoc thuc hién sau bude bat ky trong sb cac budce (c), (e)
hoic (f) va trong dé budce (e) va bude (f) c¢6 thé dugc thyuc hién 1an lugt hoic dong
thoi.

Chudi phan tng néu trén thudng st dung nhém bao vé nhém carboxyl.
Thuat nglt “nhom bao vé” duge dung dé chi nhém hod hoc ¢6 cac dic tinh sau: 1)
phéan tng c6 chon loc véi nhém chirc can thiét v6i hiéu suét cao dé tao ra chét
dugc bao vé bén vitng trude cac phan ung du kién can duogc bao vé; 2) ¢b thé loai
bo mdt cach chon loc ra khoi chit duge bao vé dé thu duoc nhom chuc can thiét;
va 3) c6 thé loai bé duge voi hiéu suit cao bang cic chat phan img tuong hop véi
(c4c) nhom chire khac ¢6 mit hodc dwoc tao ra trong cac phan tng du kién do. Vi
du vé nhom bao vé thich hop duge trinh bay trong tai liéu: Greene et al. (1991)
Protective Groups in Organic Synthesis, 2" Ed. (John Wiley & Sons, Inc., New
York). Nhidu nhém bao vé nhém carboxyl da biét c6 thé dugc sir dung va phuong
phép dugc chon dé gén két nhom bao vé s& phu thude vao viéc chon nhém bao vé
s& str dung, diéu d6 da dugc ngudi c6 hiéu biét trung binh trong linh vuc k¥ thust
nay biét r5. Theo mot phuong 4n, nhom bao vé la nhém bao vé€ nhém alkyl dé tao
thanh ete. C4c nhém bao vé c6 thé duge tao ra theo nhidu cach, tuy nhién thuong
thiy 14 ching c6 thé dugc diéu ché d& dang bang cach cho axit tu do phan tng véi
rugu trong diéu kién axit. Vi du vé ruou thich hop cho muc dich nay 1a metanol,
tuy nhién, cling c6 thé st dung cac rugu khac nhu etanol, propanol, butanol va cac
ruQu tuong tu.

Chudi phan tmg néu trén ciing loi dung nhém rodi chuyén & vi tri thich hop
trén hop chit ban déu dé tao diéu kién cho phan ung véi amin & bude (b). Nhém
roi chuyén 13 nhom hoa hoc d& dang duogc thay thé bing mot nhém hoa hoc mong

muon. Do d6, trong moi truong hop, sy lua chon nhoém roi chuyén phu thudc vao
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khi ning ma nhém cu thé duge thay thé bang nhém hoa hoc mong mudn. Cac
nhém rdi chuyén thich hop da duoc biét ro trong linh vuc k¥ thuét nay, vi du xem
tai liéu: “Advanced Organic Chemistry” Jerry March 4t Ed., trang 351-357, Oak
Wick and Sons, NY (1997). Vi du vé nhom roi chuyén thich hop 1a halogen,
alkoxy (nhu etoxy, metoxy), sulfonyloxy, arylsulfonyl tuy y duoc thé va cac chit
trong tu, nhung khong chi giéi han ¢ do. Vi du cu thé vé& nhom nay la clo, iodo,
bromo, flo, etoxy, metoxy, metonsulfonyl, triflat va cdc nhém tuwong tw. Tét hon,
néu nhém rdi chuyén 1a clo hoic bromo. Phan ung thay thé ahém roi chuyén
thuong dugc thuc hién bang cach cho hop chét c6 nhém roi chuyén d6 phan tng
voi chét 4i nhan nhu amin dugc thé vong thom i nhan dé thay thé nhom roi
chuyén. Phan tng nay thudng 13 phan Gng gitra hop chit c6 nhom roi chuyén véi
lwong du amin trong dung méi khéng gy anh huong dén phan tng. Amin c6 thé
thay dbi va thudng dugc chon sao cho tao ra kidu thé thich hop sau khi thay thé
nhém roi chuyén. Phan ung thé ciing c6 thé dugc xuc tac bdi mot chat xic tac bat
ky trong sb nhiéu chit xtc tac da dugc biét r5 trong linh vuc k¥ thudt nay nhu

paladi, ddng va céc chét tuong tu.

Theo mot sb phuong an, c6 thé cin chirc hoa thém nhom R' da dwoc dua
vao trong phan ung thay thé & ngay trong budc nay hodc & bude sau trong phuong
phap tong hop. Viéc nay cé thé dugc thuc hién theo nhiéu cach tuy theo nhém
chtrc cu thé ciia nhom R! duogc dua vao. Vi du, néu nhom R' chita nhém NH thi
nhém nay c6 thé dugc cho phan tng tiép vdi cac chit khac d& bd sung thém nhém
chirc. Vi dy, nhém nay cé thé duoc cho phan Ung vai axit, clorua axit hodc
anhydrit axit trong diéu kién chuén dé tao ra lién két amit. Theo cach khac, nhém
nay c6 thé dugc cho phan g vai aldehyt trong didu kién khir (amin hod kht) dé
tao ra alkyl amin (thong qua hop chit imin). Theo cach khac, nhém nay c6 thé
dwoc cho phan ting v&i chét alkyl hoa nhu alkyl halogenua d& tao ra amin alkyl
hod twong tmg. Amin ciing c¢6 thé dugc cho phan tmg véi aryl hodc alkyl sulfonyl
clorua dé tao ra nhém aryl hodc alkyl sulfonyl trén hop chat amin. Ciing c6 thé 1a
hop chit amin dua vao & dang duoc bdo v¢, trong truong hop d6, nhém bao vé
nhém amin can duge loai bd trong diéu kién chuén trude khi cac cai bién néu trén

duoc thyc hién. Néu vay thi nhém bao vé thuong dugc loai bd trong diéu kién
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chuin (tuy theo tinh chét cu thé ciia nhém bao v€) va sau d6 thuc hién phan Gng

nhu d3 mo ta trén day.

Chudi phin tng nay con bao gébm budc khir nhém nitro. Phan ung khir
nhém nitro c6 thé duoc thuc hién bang cach st dung phuong phap bét ky da duoc
biét ro trong linh vire k§ thudt nay. Vi du, nhém d6 c6 thé dugc khir bang cach str
dung chit khir manh nhu LiAIH, hoic NaBH, (thuong 1a trong dung mdi ruou).
Phéan g nay ciing ¢6 thé dugc thuc hién bang cach cho phén g véi triphenyl
phosphin trong nuéc hodc cho phan tng véi SnCl, hode Zn (thwong 1a trong dung
mdi rugu hodc axit axetic hodc hdn hop ciia ching). Phan tmg khir ¢6 thé duogc
thuc hién trong dung mdi thich hop bit ky, tuy nhién phan tmg nay thuong dugc
thuc hién trong dung moi hydroxyl nhu metanol hodc etanol véi su ¢d mit cia axit

axetic.

Sau d6, phuong phap nay thuong bao gdm phan tmg gifta nhom nitro da
khir véi nhém carboxyl hodc aldehyt dé tao ra hop chit ma sau d6 hop chét nay s&
duoc dong vong dé tao ra hop chit vong. Phuong phap nay thuong c6 budc bd
sung nhom carboxyl hoic aldehyt véi lwong theo hé sb ty lwong vao dung dich
chira di-amin trong diéu kién phan tng thich hop. Céc diéu kién nay thuong din
t6i sy loai nude clia san phim phéan ing nhu dung thiét bi Dean-and-Stark hodic véi

su c6 mit cta chéit két hop nhuw DCC.

Phan tng khir nhém nitro dé tao ra san phdm da khir va phan tng gitra san
phim da khir ndy véi nhom carbonyl (axit hodc aldehyt), sau d6 dong vong noi
phan tr co thé dugc thyuc hién 14n luot hodc céac phén tng nay co thé duoc thuc

hién cung luc trong mot binh phan tng.

Phuong phép tdng hop bao gdm budc chuyén hoa cac hop chét thu dwoc
thanh céc hop chit theo sang ché. Phuong phép nay c¢6 thé dugc thuc hién theo
nhiéu cach, nhung cach thyc hién thuén tién nhét 1a cho cac hop chét nay phan ung
v6i hydroxylamin hydroclorua dé tao ra axit hydroxamic tu do. C6 thé d& dang tao
ra cac loai axit hydroxamic khdc nim trong pham vi ctia sang ché bang cach sur

dung cac dan xuit hydroxylamin khac nhau.

Theo mot phuong 4n khéac, phuong phép tong hop cac hop chit ¢6 cong
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thie (I) nhu dugce xéc dinh trén day:

X Q R®
IR N
It o
R’ (I)

bao gom cac budc:

(a) tao ra aldehyt c6 cong thirc (B1):
x
. A SN So
R _<2 ! | 7 .8
NTNEK
/ Y
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(b) cho aldehyt thu dugc phan tng vdi chét olefin hoa dugc thé thich hop dé tao ra

(B1)

hop chit c¢6 cong thirc (B2):

(B2)
(¢) chuyén hoa hop chét thu duoc thanh hop chit c6 cong thuc (I).

Chudi phan tmg nay st dung phuong phép olefin hoa dé tao ra nhém chirc
can thiét cho vong cO sdu canh. Chét olefin hoa duogc stir dung co thé 1a chét olefin
hod bét ky da biét trong linh vue k§ thuat nay. Theo mot phwong an, chét olefin
hoé 14 chit phan tmg Wittig (phospho ylit hodc phosphoran). Céc chit phén ung
thudc loai nay c6 thé thu duoc dé dang bing cich cho mudi phosphoni phéan ung
v6i bazo. Theo mot phwong 4n khic, chit olefin hoa 1a chit phan tmg Horner
Emmons hoic Wadsworth Emmons, dé 1a phosphonat ylit (RO),P(O)-CH,R, chét
ndy c6 thé dugc diéu ché d& dang bing phan tng Arbuzov. Trong moi trueong hop,
phan mg nay dugc tién hanh trong diéu kién chuan. Viéc chon ding chit phan Gng

s€ tao ra dugc nhiéu sdn pham can di€u ché khéac nhau.
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Theo phuong phap téng hop trén ddy, san phdm thu duoc duoc chuyén hoa
thanh c4c hop chét theo sang ché bang cach sir dung cac phuong phéap néu trén.

Aldehyt dung lam hgp chét ban dau trong phwong phéap tdng hop néu trén
¢6 thé duoc tao ra bang céch sir dung phuong phap bét ky da duoc biét ro trong
linh vyc k¥ thuat ndy. Theo mot phuong 4n, aldehyt dugc tao ra bang phuong phép

Sau:

(1) tao ra hop chét c6 cong thire (B5) nhu duge mé ta trén day

(B5)
(2) chuyén ho4 hop chit thu dugc nay thanh aldehyt.

Hop chit c6 cong thirc (B5) ¢ thé dwoc chuyén hoa thanh aldehyt bang
nhiéu phuong phép khic nhau da duge biét ro trong linh vuc k§ thuat nay. Theo
mdt phuong &n, budc chuyén hoa bao gdm trudc hét 1a khir nhém carboxyl dugce
bao vé dé tao thanh ruou, sau do oxy hod rugu thu dugc. Phan ung khitr nhom
carboxyl c6 thé duge thuc hién bang cich sir dung phwong phép bét ky da duogc
biét 1 trong linh vuc k§ thuat nay. Vi du, phwong phép nay c6 thé bao gbm budce
xtr Iy nhom carboxyl duge bao vé béng mot chét khir manh nhu DIBAL, LiAlH,,
LiBHy, lithi trimetyl bo hydrua, BH3-SMe, (trong THF hdi luu) va trietoxysilan
trong dung mbi khoéng anh hudng dén phan ung. Theo cach khac, thay vi khtr hét
nhom carboxyl dugc bao vé dé tao thanh ruou, c6 thé truc tiép khir ¢6 chon loc

thanh aldehyt bang cach st dung cac diéu kién chuin.

Khi dd thu dugc rugu, rugu nay co thé duoc oxy ho4 thanh aldehyt béng
nhiéu phurong phéap da dugc biét rd trong linh vue k¥ thuat nay. Phan ung oxy hoa
nay ¢ thé bao gébm viéc cho rwou phan ng véi cac chét oxy hoé nhu dicromat
axit, KMnOy, Br,, MnO,, ruteni tetroxit va cac chét twong tu. Phan Umg nay cling
c6 thé dugc thuc hién bing cach sir dung chit phan tng Jones. Phan g chuyén

hoé nay cling c6 thé duoc thuc hién béng cach loai hydro c6 xuc tac hodc béng
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cach cho phan tmg véi cac chit nhu N-bromosucxinimit hodc cc hop chit lién
quan. Phan g oxy hoa thudng duoc thuc hién trong didu kién chuin.

Hop chét c6 cong thire (B5) c6 thé duoc tao ra theo céch bét ky da biét
trong linh vuc k§ thuat nay. Theo mot phwong 4n, budc tao ra hop chét c6 cong

thirc (B5) bao gdm céc budc:

(1) tao ra hop chét c6 cong thirc (B4):

0o
X
OzNI\ﬁ)j\OPC
1 2X
R'NH \Y (B4)

(2) khtr nhém nitro;

(3) cho san phdm da khir phan g véi hop chét c6 cong thire R*CO,H hoic hop
chét c6 cong thirc R’CHO va dong vong san phdm thu dugc dé iao ra hop chét c¢6
cong thic (BS).

Phan tmg khir hop chét nitro va phan tmg cta san phim da khir thu duge tir
d6, sau d6 dong vong san pham thu dwoc thuong dwoc thuc hién bing cach su
dung cac phuong phép nhu da mo ta trén day.

Budc tao ra hop chit c¢6 cong thirc (B4) thudng bao gdbm cac budc:

(1) tao ra hop chét c6 cong thire (B3):

o
X
O,N | \ﬁ/u\opc
L\

- Y (B3)

(2) thay nhoém roi chuyén bang amin c¢é cong thirc R'NH, @& tao ra hop chét co
cong thitc (B4): Phan Gmg v6i amin dé thay thé nhém roi chuyén thuong xay ra véi
sy c¢6 mdt cia bazo. Bazo thich hop bét ky c6 thé duoc st dung, vi du vé bazo
thich hgp 1a amin béac ba khong tu do, cacbonat kim loai kiém thd va bazo vé co
bat ky twong hop véi nhém carboxylic duge bao vé. Cac bazo cu thé 1a natri

cacbonat, natri bicacbonat, kali cacbonat va kali bicacbonat.
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Theo mot phuong 4n khéc, sang ché d& xuit phuwong phép téng hop hop

chat ¢6 cong thie (I) nhu dwge xac dinh trén day

X R3
s C\%N"

N A
R—¢ I/TZ o—R¢
N 2
J Y
R' )

bao gdm céac budc:

(a) tao ra hop chét c6 cong thirc (C1):

Y
R’ (C1)

(b) chuyén ho4 hop chit c6 cong thire (C1) thanh hop chit ¢6 cong thirc (C2):

1
R (C2)
(c¢) chuyén hoa hop chét thu dugc thanh hop chit c¢6 cong thic (I).

Phan tng chuyén hod hop chét c¢6 cong thirc (C1) thanh hop chét c6 cong
thirc (C2) c¢6 thé dugc thuc hién trong diéu kién bt ky trong sb rt nhidu didu kién
da biét trong linh vure k¥ thuat nay. N6i chung, phan tng thé vong thom 4i dién tir
bat ky c6 thé dugc sir dung dé tao ra nhém chire can thiét. Vi du vé phan Gng thich

hop 1a phan tmg Heck.

Hop chit c6 cong thirc (C1) ¢6 thé duoc didu ché bing phuong phép (1) tao
ra hop chédt ¢ cong thirc (C4) va chuyén hoa hop chét co cong thic (C4) thanh
hop chit c6 cong thirc (C1). Phuong phép nay thudong bao gdm budc (ad) khu
nhém nitro dé tao ra san phdm da khtr va cho san phdm da khir nay phan Uung vai
hop chit c6 cong thirc R*CO,H hoic hop chét c6 cong thire R*CHO, sau d6 dong
vong ndi phan tir hop chét thu dugce dé tao ra hop chét c6 cong thuc (C1). Phuong
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phap nay thuong duge thuc hién bing cach st dung phwong phdp nhu da mo ta

trén day.

Hop chét c6 cong thirc (C4) thuong duge didu ché bang cach tao ra hop
chét c6 cong thue (C3):

X
N2

Y (C3)

va thay nhém r&i chuyén (L) bing amin ¢6 cong thirc R'NH, dé tao ra hop chit c6

cong thuc (C4):

(C4).

Phén tng thay thé thuong dwoc thuc hién biang cach st dung phuong phap

nhu da mo ta trén day.

Céc chit theo mdt sb phuong an ¢6 thé duge didu ché bang cach st dung
céc chudi phan tmg va so d diéu ché nhu duoc moé ta dudi day, su dung céc
phuong phap di biét trong linh vuc k¥ thuat nay va cac hop chét ban dau dé kiém.
Mic du phuong phéap téng hop cic hop chét cu thé theo cac phuong an cuia sang
ché dugc md ta chi tiét trong phan Vi du thuc hién sang ché dugi ddy, nhung
ngudi ¢6 hidu biét trung binh trong linh vuc k§ thuat nay s& hiéu ring cac phan
ung hoé hoc dugec mo ta co thé duoc 1am thich tmg dé dang dé diéu ché nhidu chét
khac theo cac phuong 4n khic nhau. Vi du, phwong phép téng hop cac hop chit
khong néu trong vi du c6 thé dwgc thuc hién thanh cbng véi cac phuong an cai
bién ma chuyén gia trong linh virc nay da biét 15, vi du bing cach bao vé cac nhom
gdy anh hudng theo cach thich hop, dbi sang céc chit phan tng thich hop khac da
biét trong linh vuc k¥ thuat nay, hogic thuc hién nhitng thay ddi thong thuong dbi
v6i diéu kién phan tng. Cac nhom béo vé thich hop trong phan trng hitu co dugc

md t4 trong tai liu: T.W. Greene, Protective Groups in Organic Synthesis, 3™
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Edition, John Wiley & Sons, 1991. Theo cach khac, cac phan tng khac duoc mo ta
& day hodc da biét trong linh vuc k§ thuét ndy duoc hiu 1a c6 thé ap dung dé didu

ché cac hop chét khac theo cac phuong &n khéac nhau.

Céc chit phan tmg dugc sir dung dé didu ché hop chét ¢6 thé thu dugc hodc

duoc didu ché theo cac phuong phap di biét trong linh virc k§ thuét nay.

Trong céc vi du dugc md ta dudi ddy, trir trudng hop cé quy dinh khéc, tat
ca céc gié tri nhiét dd trong phan moé ta dudi day dugc biéu dién theo do Celsius va
cac phan hoic ty 1& phan tram dugc tinh theo trong lugng, trr truong hop c6 quy
dinh khac.

Céc hop chit ban diu va cac chit phan tng khéc 13 san pham ctlia cac nha
cung cip trén thi truong, nhu Aldrich Chemical Company hodc Lancaster
Synthesis Ltd., va dugc st dung ma khong can tinh ché thém, trir trudng hop co
quy dinh khéc. Tetrahydrofuran (THF) va N,N-dimetylformamit (DMF) 1a san
phim cta Aldrich déng trong chai SureSeal va str dung dwoc ngay. T4t ca céc
dung mdi dugce tinh ché bang cach st dung cac phuong phap chuén trong linh vuc

k¥ thuét nay, trir treong hop c6 quy dinh khéc.

Céac phan tng dugc md ta dudi day dugce thuc hién trong moi trudng nito,
argon dudi ap suét duong hodc trong thiét bi 1am kho, & nhiét 46 moi trudong (trir
truong hop c¢6 quy dinh khac), trong dung moi khan, va binh phan tng ¢ nip cao
su dé dua cac chit va chit phan tmg vao binh qua bom tiém. Binh thuy tinh dugc
sdy trong 10 va/hodc 1am kho bang nhiét. Viéc sic ky 16p moéng phén tich dugc
thuc hién trén dia Silica gel 60 F 254 c6 ddy bang thuy tinh (E Merck (0,25mm))
va rira giai bang dung méi c¢6 ty 1é thich hop (theo thé tich). Cac phan ing duoc
phan tich bang phuong phap sic ky 16p méng (TLC: Thin-Layer Chromatography)

va su két thic phan tng dugc x4c dinh dwa vao mire tiéu thu hop chét ban dau.

Dia TLC dugc quan sit dwa vao mic hdp thy buc xa tir ngoai (UV:
Ultraviolet) hoic bang chét phan g p-anisaldehyt dang phun hodc chit phan tng
axit phosphomolypdic (Aldrich Chemical, dung dich 20% trong luong trong
etanol), chit phan g nay duoc hoat héa bang nhiét, hodc bang cach nhudém mau

trong binh iot. Cdc buédc xir Iy thuong duge thuce hién bang cach ting gép doi dung
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tich phan tng biang dung mai phan tng hoic dung moi chiét va sau do rua bang
cac dung dich nudc duge chi dinh véi lugng bang 25% thé tich so véi lvong dung
mbi chiét (trir truomg hop o quy dinh khéc). Cac dung dich thu duogc dugc lam
khd bang natri sulfat khan trude khi loc, va lam bay hoi dung méi dudi ap suét
giam trén thiét bi bay hoi kiéu quay va dung méi duogc loai ra trong chan khong.
Phuong phap sic ky cot nhanh [xem tai liéu: Still et al, J. Org. Chem., 43, 2923
(1978)] dugc thyc hién bing cach sir dung silicagel 60 (Merck KGaA, 0,040-
0,063mm, rdy c& 230-400 theo ASTM) va ty 1¢ silicagel:hop chét tho ndm trong
khoang tir 20:1 dén 50:1, trir truong hop c6 quy dinh khéac. Phan Gng hydro phén

duogc thyc hién dudi dp suat duoc chi dinh hodc ap suat moi truong.

Phd céng hudng tir hat nhan (NMR: Nuclear Magnetic Resonance) duoc
ghi trén phd ké Bruker AVANCE 400 lam viéc & tin s 400MHz dbi vé6i phd
'H-NMR va & tn s§ 100MHz d6i v6i phd *C-NMR. Phd NMR duge do trong
dung dich CDCl; (don vi ghi 1& phan triéu (ppm)), st dung clorofom lam chét
chuin (7,26 va 77,14 ppm) hoidc CD;0D (3,3 va 49,3 ppm), hodc DMSO-d¢ (2,50
va 39,5 ppm) hodc chit chudn ndi tetrametylsilan (0,00 ppm) néu thich hop. Cac
dung moi ding cho phd NMR khac duogc st dung néu cin. Khi phd ghi ¢6 nhiéu
dinh thi c4c ky hiéu viét tit sau dwoc sir dung: s = dinh don, d = dinh doi, t = dinh
ba, q = dinh bdn, m = da dinh, br = dinh rong, dd = cdp dinh d6i, dt = cap dinh ba.

Hang s6 lién két, néu cd, dugce do bang Hz.

Phb khéi thu dugce bang cach sir dung phwong phép sic ky 16ng/phd khdi
(LC/MS: Liquid Chromatography/Mass Spectrometry) trong ESI hodc APCI. Tt

ca cac diem néng chay déu chua dugc hi€u chinh.

Tét ca cac hop chit cudi déu c6 d¢ tinh khiét trén 90% (xac dinh bing
phwong phap sic ky léng tinh nang cao (HPLC: High Performance Liquid
Chromatography) & budc séng 254nm va/hoic 220nm). Piéu kién HPLC phan tich
dé kiém tra do tinh khiét: cot IS Xterra® RP18 3,5um 4,6x20mm; 2,0ml/phit,
gradien 5%-65% dung moi B trong thoi gian 4 phut, sau d6 14 65%-95% dung moi
B trong thoi gian 1 phat va 95% dung moéi B trong thoi gian 0,1 phut nita; dung
moi A: H,O chtra 0,1% axit trifloaxetic (TFA); dung mdi B: axetonitril chira 0,1%
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TFA.

Céc vi du sau dugc dung dé minh hoa cho cac phuong 4n duge mé ta & ddy
va khong bi coi 14 gi6i han pham vi cia sang ché. Cac hop chét khac, khong phai
nhitng hop chét duoc mé ta dudi dy, cé thé duoc diéu ché bang cach st dung so
d6 phan tmg duge mb ta sau ddy hodc céc bién thé hay dang cai bién thich hop cua

ching.
Phuong phap tong hop

So @5 I va So db II thé hién cac phuong phap duoc dung dé tdng hop hop
chét c6 cong thirc (Ib), trong d6 X va Y 1a hydro, cac hop chit (VII) ¢6 cong thire
(Ia) c6 thé duoc diéu ché bang phwong phép twong tu, vi du, bang cach chon hop
chét ban diu thich hop. Vi du, néu Z 1a -CH=CH- va gin vao vi tri Cs trong cong
thire (Ib), thi (cac) hop chét nay c6 thé dugc diéu ché bang phuong phap twong tur
dugc thé hién trén So dd I va So d6 II bat diu bang axit xinamic duoc thé (vi du,
axit trans-3-nitro-4-clo-xinamic), nhém amin thich hop (R'NH,), nhom axit
carboxylic (R*CO,H, So dd I) hodc aldehyt (R*CHO, So dd II), va hydroxylamin
thich hgp hodc N-alkyl hydroxylamin (NHR’OH, trong d6 R’ 1a nhu duoc xéac
dinh trén day trong cong thure [a).

Cu thé hon, hop chit hydroxamat ¢6 cong thire (Ib) c6 thé duoc tdng hop
bing phuong phap tdng hop thé hién trén So db I. Phan ung giita axit trans-4-clo-
3-nitroxinamic (I) va amin c6 cong thirc R'NH, véi sy ¢6 mit cia bazo (vi du,
trietyl-amin) trong dung moi thich hop (vi du, dioxan) tao ra hop chét (II). Xu Iy
hop chét (IT) trong metanol ¢ chét xtc tac axit (vi du, axit sulfuric) dé este hoa s&
thu dugc hop chét (IIT). Theo cach khac, axit carboxylic (I) c6 thé duoc este hoa
thanh metyl este (Ia) va sau d6 nhém clorua duge thé bing nhom amin thich hop
c¢6 cong thirc R'NH, dé tao ra hop chét (III). Nhém nitro ctia hop chét (IIT) ¢6 thé
dugc khir bang chit khtr thich hop (vi du, thiéc (II) clorua), va phenylendiamin
(IV) thu dugc dugce két hop véi axit R*CO,H @8 tao ra amit (V), sau d6 amit nay
dugc déng vong trong dung méi thich hop (vi du, axit axetic) dé tao thanh
benzimidazol (VI) (xem tai li¢u: J. Med. Chem., 2001, 44, 1516-1529). Hop chét
hydroxamat (VII) thu duge tir metyl este (VI) bing phuong phép tong hop da biét
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(xem tai li€u: J. Med. Chem., 2002, 45, 753-757).

Sodo 1
0 R'NH; o 0
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Theo cach khac, nhu duge thé hién trén So db II, hop chét (VI) dugc didu
ché bang cach cho phan tng véi nhém aldehyt R*CHO thich hop véi sy c6 mat cia
chit khtr ¢6 nhom nitro (vi du, thiéc (II) clorua, hodc bt kém) trong mdt binh phan
Ung (xem tai li¢u: Tetrahedron Letters, 2000, 41, 9871-9874). Axit formic dugc
ding dé didu ché hop chét (VI) khi R* =H.

So @b 11
RICHO 3
b hadie N,
SnCl; hodic Zn . RZ< ’“} ) 0
AcOH/MeOH N
rR'
Vi
HECO,H, SnCl
2 L~ VI(RZ=H)
MeOH

Trén So dd I va So dd 11, vong benzimidazol c6 thé dugc tao ra & budc tao

vong c6 aldehyt hoic axit carboxylic. Cac budc tir 1 dén 4 trong phwong phap tong
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hop sau day d& cap dén viéce sir dung axit carboxylic dé dong vong hop chét (IV)
thong qua hop chit (V) dé tao ra din xudt benzimidazol (VI), sau do chuyén hod
este (VI) thanh hydroxamat (VII). B4i v6i phan tng déng vong hop chét (I1T) trong
mdt binh phan ting @ tao thanh hop chét (VI), xem c4c phuong phap tdng hop

trong vi du 1.
Budc 1: Khtr nhom nitro

Cho thiéc clorua (5,0mmol) vao dung dich di dugc khudy truée chira hop
chit ban dau (III, 1,0mmol) trong 50ml hén hop dong dung mdi (axit axetic
bang:metanol v6i ty 1€ 2:8). Dung dich thu dugc duge dun néng qua dém tGi nhiét
do 55°C va sau d6 lam ngudi t6i nhiét do trong phong. Dung méi dugc loai ra va
h&n hop con lai dugc trung hoa bang natri bicacbonat t6i d6 pH = 8. San phdm tho
duogc chiét ba 14n bang diclometan (20ml). Dich chiét hitu co dugc két hop va rira
hai 14n bang nudc (15ml) va mot 1an bang nude mudi (15ml), 1am kho thém bing
Na,SO, trong khoang thdi gian 1 gid. Hon hop thu duoc duogc loc va c¢d dic; san
pham diamin (IV) duoc tinh ché bang cach sic ky nhanh.

Budc 2: Tao ra amit

B6 sung DIEA (3,0mmol) bing bom tiém vao dung dich dd dugc khudy
trude chira axit carboxylic (1,1mmol), diamin (IV, 1,0mmol) va PyBOP (1,1mmol)
trong 10ml diclometan khd. Hon hop thu duge duoc khuéy ¢ nhiét do trong phong
trong 4 gid. Hop chét amit (V) duoc tinh ché bing phwong phap sic ky cot trén
silicagel.

Budce 3: Dong vong

Hop chat amit (V) thu duoc & bude 2 duge xir Iy bing 5ml axit axetic bang,
dung dich nay dugc dun néng téi nhiét d 75°C trong 24 gid. Sau khi lam ngudi
dén nhiét do trong phong, dung méi dugc loai ra trong chan khdng dé tao ra hop
chat (VI) v6i hidu suét gan nhu dinh lugng.

Buéc 4: Tao ra axit hydroxamic

Cho dung dich NaOMe (20 dwong lugng) vao dung dich da khudy chira este
(VI) va NH,OH.HCI (10 duong luong) trong MeOH (0,5M) & nhiét dd -78°C. Sau
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d6, hon hop phan g nay duoc dé ting nhiét do tir tir dén nhiét do trong phong.
Phan tng dugc theo ddi biang phuong phap LC/MS va hoan thanh sau khoang thoi
gian tir 15 dén 60 phut. Dung dich HCI IN dugc bd sung tir tr vao hdn hop phan
ttng & nhiét d6 0°C. San phdm can thiét dugc tach ra bang phwong phap HPLC
diéu ché d4o pha va cac phan doan chta sén phim can thiét duoc siy kho nhiét do
thdp. Hop chit hydroxamat (VI) thu dwoc dudi dang mubi TFA (hiéu suét tach
thay ddi trong khoang tir 40% dén 70%).

So @6 I1I thé hién mét phwong phap tong hop khac dé didu ché cac hop chét
¢6 cong thire (Ib), trong d6 X va Y 13 hydro va R? dugc chon tir nhém bao gdm
R''S(O)R"-, R1S(0),R -, R''C(ONR'ZR -, R'SO,N(R )R-,
R'"NR")C(O)R"-, R"NR*SO,R"-, R"N(R*)C(O)N(R'*)R"- va heteroalkyl.
Vi dy, trong truong hop Z 1a -CH=CH- va gin vao vi tri Cs trong cong thirc (Ib),
(céc) hop chét (XIII) c6 thé duge diéu ché bing phuong phéap téng hop tuong tu
dugc thé hién trén So dd I va bét diu bang hop chét (III) thich hop, axit amin dugc
bao vé béng nhém Fmoc thich hop, clorua axit hodc aldehyt thich hgp, va

hydroxylamin.
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Cu thé hon, vi du, hop chét hydroxamat c6 cong thirc (Ib), trong do X va'Y
14 hydro, R? dugc chon tir nhém bao gdm R''S(O)R"-, R S(0),R"-,
RC(OINRR -, R"SO,NRPRE:, RINRD)C(OR -, R'NR)SO,R -,
RN(R™)C(O)N(R'*R"- va heteroalkyl; va Z gén vao vi tri Cs, ¢6 thé duge didu
ché bang phwong phap tdng hop duge thé hién trén So dd III. Hop chét trung gian
(IIT) thich hop dugc khir bing thiéc clorua thanh diamin twong tng (IV). Phéan ng
két hop véi axit amin duge bao vé béng nhém Fmoc thich hop véi su ¢6 mit cua
PyBOP tao ra (cac) san phdm két hop (VIII) va/hodc (IX). Khéng can tach thém,
hop chét (VIII) va/hoic (IX) dugc dong vong trong diu kién axit va tao ra
benzimidiazol (X). Hop chét trung gian quan trong (XI) ¢6 thé thu duoc bang cach
xir Iy hop chét (X) bang 20% piperidin. Bude xir Iy hop chét (XI) bang clorua axit
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thich hop hodc clorua sulfonyl thich hop tao ra hop chit (XII) va hop chét dich
(XIII) thu duge bang cach sir dung phurong phap tdng hop twong tu dugc thé hién

trén So do 1.

Khi cho hgp chét (XI) phan tng véi aldehyt thich hop trong didu kién khu
(NaBH(OAC)s/CH;CO,H), thu duge hop chét (XIV) va c6 thé chuyén hoa thanh
cac din xuét hydroxamat (XV) tuong tng bing cac phwong phép tong hop gidng

nhu d3 mo ta trén day.

So dd IV thé hién mot sb phan vmg dé cai bién mach bén R'. Néu mach bén
R' ¢6 nhém bao vé nhuw nhém Boc trong hop chit (VIal), thi nhém nay co thé
duogc loai bo trude khi chuyén hod thanh axit hydroxamic cudi (VIIa). Hop chét
trung gian (VIa) c6 thé dugc cai bién bang cach axyl hod, alkyl hod khir, alkyl hoé
hoic sulfonyl hoa dé tao ra cac hop chit méi twong tu (VIIb, Vile, VIId va Vile)
thong qua céc chit trung gian méi (VIb, Ve, VId va VIe). Cac phuong phép néu
trén cling dugc ap dung cho trudong hop R' 1a di vong, vi dy, R' 1a N-Boc-
piperidin-3-yl, N-Boc-piperidin-4-yl va N-Boc-pyrolidin-3-yl.

Sodo IV
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So dd V thé hién mot phuong phap khac dé téng hop hop chét (VIa) va
(VIc). Amin bac nhit (IVa2) duoc didu ché tir hop chét (Ia) hoic thong qua hop
chét (IlIal). Viéc tao din xuét ctia nhém amino (vi dy, amin hoa khir) c6 thé dugc
thuc hién tr hop chit (Illa2) hodc hop chit (VIa2). Cac hop chét thu dugc,
(Illa2-1) va (VIa2-1), c6 thé duge tao din xuét tiép (vi du, amin hoa khir amin bac

hai).
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So d VI va So d6 VII thé hién mot sé phwong phap khac dé tong hop hop

chit (VI) bang cach tao ra vong benzimidazol trude va sau d6 tao ra lién két doi.

Trén So dd VI, cho hop chit (XVI) phan tmg véi amin R'NH, véi sy ¢6
mit cua bazo (vi du, trietylamin) trong dung mdi thich hop (vi du, dioxan) dé tao
ra hop chit (XVII). Vong benzimidazol (XVIII) duge tao ra bang cach cho hop
chit (XVII) phan tng véi aldehyt R*CHO v&i sy ¢6 mit clia chit khir ¢6 nhom
nitro (vi du, thiéc (II) clorua, bdt kém hodc chit khir thich hop khéc) trong mét
binh phan tng. Este (XVIII) dugc chuyén hod thanh aldehyt (XX) bing phan tmg
khtr va oxy hoa. Cudi cung, hop chit (VI) duoc tao ra bing céch cho aldehyt (XX)
phan tmg véi chét phan ung Wittig hoiic Wittig-Horner.
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Trén So d6 VII, cho hop chét (XXI) phan tung véi amin R'NH, véi su ¢6
mit clia bazo (vi du, trietylamin) trong dung moi thich hop (vi du, dioxan) dé tao
ra hop chit (XXII). Vong benzimidazol (XXIII) dugc tao ra bing cach cho hop
cht (XXII) phan tmg véi aldehyt R’CHO v6i sy ¢6 mit cia chit khit ¢6 nhom
nitro (vi du, thiéc (II) clorua, bot kém hodc chit khir thich hop khéc) trong mot
binh phan tmg. Cudi cling, bromua (XXIII) dwgc chuyén hoa thanh hop chét (VI)

trong diéu kién phan tng Heck.

So dd VII
_ R'NH BN R?CHO
QN B'r bazo-z O?N]@/Br SnCl, ho3c Zn
, _ HN AcOH/MeOH
o X4 R XX
O 0
N Br mf N- S N
# o I
‘ I;i Phan tng Heck N
R XXIfl Ry

Vi du thwe hién sang ché

Céc phuong phap tdng hop va vi du du6i day duoc trinh bay dé giup nguoi
c6 hiéu biét trung binh trong linh vuc k§ thuét nay hiéu rd hon vé sang ché va thuc

hién duoc sang ché. Cac phuong phap va vi du nay khong bi coi 1a gidi han pham
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vi cla sang ché, ma chi 1a ¢é minh hoa va thé hién séng ché.
Vi du diéu ché hop chét trung gian (III)

Hop chét () duge didu ché tir hop chét (I) qua hop chat (II) hoic duoc
didu ché tir hop chét (I) qua hop chét (Ia) (So dd I va So dd V). Duéi day 1a cac vi
du diéu ché hop chét (I1D).

Hop chit trung gian 1
Metyl este cua axit 3-[4-(2-dimetylamino-etylamino)-3-nitro-phenyl]-acrylic

Hon hop gébm metyl este cua axit 3-(4-clo-3-nitro-phenyl)-acrylic (Ia,
0,658g, 2,72mmol), N,N-dimetyletylendiamin (0,90ml, 8,20mmol) va trietylamin
(1,2ml, 8,6mmol) trong dioxan (20ml) dugc dun néng & nhiét do 80°C trong 5 gio.
Dung dich ndy dugc 1am bay hoi va phan cin duoc bd sung thém DCM va dung
dich Na,COj; trong nudc. Dich chiét DCM 3 lén) duoc co dac va phén can duogc
bd sung thém EtOAc-hexan. Chét rin mau do thu duoc duoge loc dé tao ra hop chét
néu & d& muc nay (0,672g, 84,2%). D¢ tinh khiét xac dinh bing phuong phép
HPLC & bubc song 254nm: 99,2%, tg=1,59 phat. LC/MS (ESI) m/z: 294
(IM+HT"). "H-NMR (CDCl; + CD;0D) & 8,21 (1H, d, J =2,1Hz), 7,56 (1H, dd,
J=9,0; 2,1Hz), 7,48 (1H, d, J = 16,0Hz), 6,81 (1H, d, J=9,0Hz), 6,20 (1H, d,
J=15,9Hz), 3,70 (3H, s), 3,34 (2H, t, J=6,5Hz), 2,56 (2H, t, ] =6,4Hz), 2,23
(6H, s); C-NMR (CDCl; + CD;0D) & 167,3; 145,4; 142,6; 134,0; 131,1; 127,1;
121,3; 114,8; 114,0; 56,7; 51,1; 44,6; 40,1.

Hop chét trung gian 2
Metyl este cua axit 3-[4-(2-dietylamino-etylamino)-3-nitro-phenyl]-acrylic

Chat rin mau vang. LC/MS (ESI) m/z: 322 ([M+H]"). '"H-NMR (CDCl;) &
8,73 (1H, gidng t, J=4,3Hz), 8,32 (1H, d, J=2,0Hz), 7,62 (1H, dd, J=9,2,
2,0Hz), 7,58 (1H, d, J = 15,9Hz), 6,85 (1H, d, J = 9,0Hz), 6,29 (1H, d, ] = 15,9Hz),
3,80 (3H, s), 3,35 (2H, td, J =5,4; 6,0Hz), 2,77 (2H, t, J =6,2Hz), 2,59 (4H, q,
J=17,1Hz), 1,07 (6H, t, ] = 7,1Hz).

Hop chét trung gian 3
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Metyl este clia axit 3-[4-(2-etylamino-etylamino)-3-nitro-phenyl]-acrylic

Chét rin mau d6. LC/MS (ESI) m/z: 294 ((IM+H]"). '"H-NMR (DMSO-dy) &
8,49 (1H, t, J = 6,1Hz), 8,35 (1H, d, J = 2,0Hz), 7,96 (1H, dd, J =9,1; 1,9Hz), 7,62
(1H, d, J=16,0Hz), 7,20 (1H, d, J=9,1Hz), 6,52 (1H, d, J =16,0Hz), 3,75 (2H,
td, J =6,5; 6,2Hz), 3,70 (3H, s), 3,08 (2H, t, J =6,5Hz), 2,93 (4H, q, ] = 7,2Hz),
1,17 (6H, t, J = 7,2Hz).
Hop chét trung gian 4
Metyl este cta axit 3-[4-(2-isopropylamino-etylamino)-3-nitro-phenyl]-acrylic

Chét rin mau dé. LC/MS (ESI) m/z: 308 ((M+H]"). 'H-NMR (DMSO-d¢) &
8,58 (1H, t, ] = 5,6Hz), 8,33 (1H, d, ] =2,0Hz), 7,94 (1H, dd, ] = 9,1; 1,9Hz), 7,60
(1H, d, J=16,0Hz), 7,14 (1H, d, J = 9,2Hz), 6,49 (1H, d, J = 16,0Hz), 3,70 (3H, s),
3,56 (2H, bi che khuit bsi dinh tuong tmg véi nude, xac dinh dugc bing COSY),
3,10 (1H, dinh bay, J = 6,4Hz), 2,94 (2H, t, J = 6,2Hz), 1,10 (6H, d, ] = 6,4Hz).
Hop chét trung gian 5

Metyl este cua axit 3-[4-(3-dimetylamino-2,2-dimetyl-propylamino)-3-nitro-
phenyl]-acrylic
Chét rén mau d6. LC/MS (ESI) m/z: 336 ([M+H]). 'H-NMR (CDCl3) &
9,73 (1H, br s hoac t), 8,33 (1H, d, J =2,0Hz), 7,60 (1H, dd, J =8,9; 2,0Hz), 7,59
(1H, d, J=16,1Hz), 6,88 (1H, d, J = 9,1Hz), 6,28 (1H, d, J = 15,9Hz), 3,80 (3H, s),
3,21 (2H, d, J =4,6Hz), 2,36 (2H, s), 2,34 (6H, s), 1,04 (6H, s).
Hop chét trung gian 6
Metyl este cua axit 3-[4-(2-diisopropylamino-etylamino)-3-nitro-phenyl]-acrylic
Chét rén mau vang. LC/MS (ESI) m/z: 350 ((M+H]"). '"H-NMR (CDCl3) &
8,76 (1H, gidng t, J=4,3Hz), 8,32 (1H, d, J=2,0Hz), 7,61 (1H, dd, J=28,3;
2,7Hz), 7,58 (1H, d, J = 15,8Hz), 6,85 (1H, d, ] = 9,0Hz), 6,29 (1H, d, ] = 15,9Hz),
3,79 (3H, s), 3,31 (2H, td, J=5,3; 6,1Hz), 3,08 (2H, dinh bay, J = 6,6Hz), 2,84
(2H, t, J = 6,2Hz), 1,07 (12H, d, ] = 6,6Hz).

Hop chét trung gian 7
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Metyl este cia axit 3-[4-(2-metylamino-etylamino)-3-nitro-phenyl]-acrylic

Chét rin mau d6. LC/MS (ESI) m/z: 280 ([M+H]"). 'H-NMR (CDCl;) &
8,54 (1H, gibng t, J=4,2Hz), 8,33 (1H, d, J=2,1Hz), 7,63 (1H, dd, J=9,0;
2,2Hz), 7,59 (1H, d, J = 16,0Hz), 6,90 (1H, d, J = 9,0Hz), 6,31 (1H, d, J = 15,9Hz),
3,80 (3H, s), 3,45 (2H, td, J = 5,8; 5,6Hz), 2,96 (2H, t, J = 6,2Hz), 2,50 (3H, s).

Hop chét trung gian 8

Metyl este cua axit 3-[4-(2-tert-butoxycarbonylamino-etylamino)-3-nitro-phenyl]-
acrylic (IIlal)

Budc 1:

Huyén phu chira axit trans-4-clo-3-nitroxinamic (I, 5,057g, 22,22mmol)
trong MeOH (40ml) va DCM (20ml) dugc khudy va lam lanh trong bé bing
kho/axeton. SOCI, (1,0ml, 13,8mmol) duge bd sung vao hdn hop nay. Bé bang
kho dugc bd di, hdn hop nay dugce lam ting nhiét d 1én dén nhiét do trong phong
va khudy & 40°C cho t6i khi phan tng hoan thanh. Dung dich dugc lam bay hoi
dén kho dé thu duoc chit rin mau vang nhat (5,364g, 99,9%). Do tinh khiét x4c
dinh bang phuong phap HPLC & budc séng 254nm: 99,5%; tg = 2,96 phut. LC/MS
(ESI) m/z: 210 va 212 (tin hiéu rat yéu, [M+H-MeOH]").

Budc 2:

Hbn hop gdm metyl este cia axit 3-(4-clo-3-nitro-phenyl)-acrylic (Ia,
0,243g, 1,00mmol), N-Boc-etylendiamin (0,316ml, 2,0mmol) va trietylamin
(0,50ml, 3,59mmol) trong dioxan (7ml) dugc dun noéng & nhiét d6 80°C trong
khoang thoi gian 80 gio. Dung dich nay dugc 1am bay hoi va phan cin dugc bd
sung thém MeOH. Chét rén thu duoc duoc loc va ria béng MeOH. Metyl este cia
axit 3-[4-(2-tert-butoxy-carbonylamino-etylamino)-3-nitro-phenyl]-acrylic (Illal)
thu duoc dudi dang chét rin mau vang nhat (0,193g, 52,6%). Po tinh khiét xéac
dinh bang phuong phip HPLC & budc song 254nm: 96,0% - 98,1%; tg = 3,27
phuat. LC/MS (ESI) m/z: 366 ([M+H]"), 310 (M+H-56), 266 (M+H-Boc). 'H-NMR
(CDCl3) & 8,41 (1H, gidng br t, NHAr), 8,31 (1H, d, J=1,8Hz), 7,63 (1H, dd,
J=9,0; 1,7Hz), 7,57 (1H, d, J=16,0Hz), 6,98 (1H, d, J=8,9Hz), 6,30 (1H, d,
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J=15,9Hz), 3,80 (3H, s), 3,52 (2H, m), 3,45 (2H, m), 1,45 (9H, s); BC.NMR
(CDCl5) 6 166,9; 155,7; 145,8; 142,3; 134,1; 131,5; 127,1; 121,8; 115,4; 113,9;
79,5;51,2; 42,7, 39,1; 27.9.

Hop chét trung gian 9
Metyl este cua axit 3-[4-(2-amino-etylamino)-3-nitro-phenyl]-acrylic (I1Ia2)
Phuong phép tdng hop 1

Loai nhém bao vé Boc ra khoi hop chat (Illal) trong diéu kién axit:
1) HCI/MeOH; 2) TFA/DCM.
Phuong phép tdng hop 2

Cho etylendiamin (Merck. ma san phém 8.00947, 2,04ml, 30,6mmol), sau
do cho trietylamin (2,8ml, 20,47mmol) vao este (Ia, 2,47g, 10,2mmol) trong
dioxan (102ml, 0,1M). Hon hop nay dugc dun nong tdi nhiét do 90°C va khuéy
trong 20 gid. Sy hoan thanh phan tmg duoc xac dinh bing phuong phap HPLC
(trong d6 hop chét (II1a2) co tg = 1,6 phut, hop chét ban dau (Ia) c6 tg = 3,1 phut).
Khi phan ting hoan thanh, dung mdi dugc loai ra va phan cin thd dugc hoa tan
trong DCM. Dung dich nay dugc rira bﬁng nude, nude mudi, 1am kho trén Na,SO,
va loc. Dich lgc dugc loai dung moi dé thu duoc hop chit néu & dé muc nay [Ila2.
Hiéu suét = 98%, LC/MS m/z: 266 ([M+H]").

Vidul
Diéu ché 3-[1-(3-dimetylamino-2,2-dimetyl-propyl)-2-(2,2-dimetyl-propyl)- 1H-
benzoimidazol-5-yl]-N-hydroxy-acrylamit (1)

Hop chit (1) néu & d& muc nay dugc diéu ché theo So dd I va So dd 11, bing
céch sir dung hop chit ban dau thich hop.
Budce 1

Cho trietylamin (20ml, 126mmol), sau d6 cho 3-dimetylamino-2,2-dimetyl-
propylamin (20ml, 143mmol) vao dung dich d& dwoc khudy truée chira axit trans-
4-clo-3-nitroxinamic (I, 11g, 48mmol) trong dioxan (200ml). Hon hop phan ting
nay dugce khudy & nhiét d6 100°C trong 1-2 ngay cho t6i khi tAt ca cac hop chét
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ban ddu dd chuyén hoa hoan toan. Sau do, dung mdi duogc loai ra trong chin
khong, rdi thém H,0 (250ml) dé hoa tan phan can. Thém HCI dam dic vao cho
dén khi dat t6i do pH =1 thdy c6 chit két tia mau da cam. Huyén pht thu duoc
duoc loc va phén can duge rira vai lan béng H,0 dé thu dugc hop chét () duoi

dang chét rin mau da cam (13g, 84%). LC/MS (ESI) m/z: 322 ((M+H]).
Bude 2

Hoa tan hop chét (II, 13g, 40,5mmol) trong MeOH (250ml), sau d6 thém
H,SO, dam dic (5ml). Hon hop phan tmg nay dugce khudy & nhiét do 80°C trong
18 gid. Dung méi dugc loai ra trong chan khong va thém H,O (250ml) dé hoa tan
phan cin. Na,CO; dugc thém vio cho dén khi dat t6i do pH = 8-9, sau dé thém
MeOH va khudy hdn hop trong 1 gid. Sau do, huyén phu thu dugce dugce loc trong
chén khong va phén can dugc rira vai lan béng H,0 dé thu dugc este (IIT) dudi

dang chit rAn mau da cam (10g, 74%). LC/MS (ESI) m/z: 336 ([M+H]").
Buée 3

Cho 3,3-dimetyl butyraldehyt (1,5 dwong luong) vao dung dich da khudy
chira este (III, 1 duong lugng) va SnCl,.2H,0 (5 duong lugng) trong AcOH va
MeOH (0,2M, hén hop nay c6 ty 1& 1:9). Hén hop phan tng dugc dun noéng toi
nhiét d6 45°C két hop véi khudy. Qua trinh phan Gng dugc theo dai bang phuong
phap LC/MS. Khi phan tng hoan thanh, dung mdi duoc loai ra dudi ap suit giam
& nhiét d6 nim trong khoang tir 30°C dén 35°C. Thém 20ml nuéc va 20ml etyl
axetat vao phén can thu dugc & nhiét do trong phong, sau d6 hdn hop nay dugc
diéu chinh dén d6 pH = 9-10 bang cach thém NH;.H,0 d4m dic. Khudy hdn hop
ndy trong ntra gid, sau d6 ly tAm, néu cin, dé tach 16p hitu co. Lép hitu co dugce
thu gom. Pha nuéc va phéan cin (chit két tua rdn dang diu) dugc chiét thém 3 1dn
nita bing etyl axetat nhu d& md ta trén day. Dich chiét hitu co thu gom dugce duge
lam kho trén natri sulfat, loc va lam bay hoi dén kho. Phan can dang dau thu duoc
duoc tinh ché bang phuong phap séc ky ¢t nhanh (hiéu suét tach hop chét da tao
vong (VI) nim trong khoang tir 50% dén 90%). LC/MS (ESI) m/z: 386 (IM+H]).

Budce 4
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Cho NaOMe (20 duong lugng) vao dung dich da khudy chua este (VI) va
NH,OH.HCI (10 duong lugng) trong MeOH (0,5M) & nhiét do -78°C. Sau d6, hdn
hop phan ting nay duge dé tang nhiét do tir tir #én nhiét do trong phong. Phan tng
duoc theo dbi bang phwong phap LC/MS va hoan thanh sau khoang thoi gian 15
phut. Dung dich HCI IN dugc thém tir tr vao hdn hop phan tng & nhiét do 0°C.
San pham can thiét dugc tach ra bing phuong phap HPLC diéu ché va c4c phéan
doan chira san phém can thiét dugc séy kho nhiét do thép. Hop chét (VII) thu duogc
dudi dang mubi TFA (hiéu suét tach nim trong khoang tir 40% dén 70%). D6 tinh
khiét x4c dinh biang phuong phap HPLC & budc song 254nm: 100%, tg = 0,78
phut. LC/MS (ESI) m/z: 387 ((IM+H]"). '"H-NMR (DMSO-dg) & 1,05 (15H, s), 2,91
(6H, s), 2,92 (2H, s), 3,32 (2H, br s), 4,35 (2H, s), 6,49 (1H, d, ] = 15,8Hz), 7,56 |
(14, d, J=9,0Hz), 7,61 (1H, d, J = 15,76Hz), 7,83 (1H, d, J = 9,0Hz), 7,85 (1H, s),
9,22 (1H, br s), 10,72 (1H, br s); *C-NMR (DMSO-dg) & 162.6; 154.2; 138.0:
135,3 (br); 134,7; 131,5; 122,8; 119,2; 115,2; 114,0; 66,5; 51,1; 46,7; 38,4; 38.,3;
33,6; 29,1; 22,8.

Vidu 2
Piéu ché 3-[1-(3-dimetylamino-2,2-dimetyl-propyl)-2-isopropyl-1H-
benzoimidazol-5-yl]-N-hydroxy-acrylamit (2)

Hop chit (2) néu & d& muc nay dugc didu ché theo cac phuong phéap da mo
ta trong vi du 1 bang cach sir dung hop chét ban dau thich hop. Do tinh khiét x4c
dinh biang phuong phép HPLC & budc séng 254nm: 100%, tg = 0,54 phit. LC/MS
(ESI) m/z: 359 ([M+H]"). 'TH-NMR (DMSO-dg) & 1,05 (6H, s), 1,40 (6H, d,
J=6,36Hz), 2,92 (6H, s), 3,36 (2H, s), 3,58 (1H, m, J = 6,4Hz), 4,44 (2H, s), 6,55
(1H, d, J = 15,8Hz), 7,63 (1H, d, J = 15,8Hz), 7,66 (1H, d, J = 8,7Hz), 7,95 (1H, d,
J=28,7Hz), 7,90 (1H, s), 9,71 (1H, brs), 10,80 (1H, br s).

Vidu3
Diéu ché 3-[2-butyl-1-(3-dimetylamino-2,2-dimetyl-propyl)-1H-benzoimidazol-5-
yl]-N-hydroxy-acrylamit (3)

Hop chit (3) néu & dé muc nay duoc didu ché theo cac phuong phép da mo
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ta trong vi du 1, b%mg cach str dung hop chit ban dau thich hop. Thu dugc 74mg
san phim duéi dang mudi TFA. D tinh khiét x4c dinh bang phuong phap HPLC &
bude song 254nm: 99,0%, tgx =0,89 phut. LC/MS (ESI) m/z: 373 (IM+H]"),
'H-NMR (CD;0D) & 7,99 (1H, d, ] = 8,8Hz), 7,84 (1H, s), 7,72 (1H, d, ] = 8,7Hz),
7,55 (1H, d, J = 15,8Hz), 6,53 (1H, d, J = 15,7Hz), 4,55 (2H, s), 3,43 (2, s), 3,24
(2H, tring véi CD,HOD), 3,00 (6H, s), 1,90 (2H, dinh nim, J = 7,2Hz), 1,49 (2H,
m), 1,21 (6H, s), 0,98 (3H, t, ] = 7,3Hz); “C-NMR (CD;0D) & 165,5 (br); 158,2;
139,8; 135,3; 135,1; 132,4; 126,4; 120,6 (br); 115,6; 114,3; 68,7; 53,5; 47,8
(Mex2); 39,5; 29,9; 27,2, 23,6 (Mex2); 23,3; 13,9.

Vidu4

Piéu ché 3-[1-(3 -dimetylamino-2,2-dimetyl-propyl)-2-(2-metylsulfanyl-etyl)-1H-
benzoimidazol-5-yl]-N-hydroxy-acrylamit (4)

Hop chét (4) néu & dé muc nay duoc didu ché theo cac phuong phap dd mo
ta trong vi du 1 bing cach sir dung hop chét ban dau thich hop. Thu dugc 17mg
san phim duéi dang mudi TFA. D6 tinh khiét xac dinh bang phuong phap HPLC &
budc séng 254nm: 96,2%, tg=0,75 phat. LC/MS (ESI) m/z: 391 ([M+H]"),
'H-NMR (CD;0D) & 8,02 (1H, d, J = 8,3Hz), 7,92 (1H, s), 7,80 (1H, d, J = 8,7Hz),
7,69 (1H, d, J=15,8Hz), 6,60 (1H, d, J=15,8Hz), 4,49 (2H, s), 3,50 (2H, t,
J=172Hz), 3,37 (2H, s), 3,03 (2H, t, J = 7,2Hz), 2,95 (6H, s), 2,18 (3H, s), 1,25
(6H, s); "C-NMR (CD;0D) & 163,7; 154,6; 138,2; 133,9; 132,8; 132,5; 124,1;
118,2; 113,3; 113,2; 66,7; 51,5; 45,9 (Mex2); 37,6; 29,9; 26,2; 21,7 (Mex2); 13,7.
Vidus
Piéu ché 3-[1-(3-dimetylamino-2,2-dimetyl-propyl)-2-isobutyl-1H-benzoimidazol-
5-yl]-N-hydroxy-acrylamit (6)

Hop chit (6) néu & dé muc nay duogc didu ché theo cac phuong phép da mo
ta trong vi du 1 bing cach sir dung hop chét ban diu thich hop. P tinh khiét xéac
dinh bang phuong phap HPLC & bu6c séng 254nm: 96,2%, tg = 0,82 phut. LC/MS
(EST) m/z: 373 (IM+H]"), '"H-NMR (DMSO-d¢) & 10,80 (1H, s), 9,47 (14, s), 7,93
(1H, s), 7,90 (1H, d, ] = 6,6Hz), 7,64 (1H, d, J = 7,4Hz), 7,62 (1H, 6, J = 15,5Hz),
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6,54 (1H, d, J = 15,8Hz), 4,39 (2H, s), 3,33 (2H, s), 2,97 (2H, d, ] = 7,26Hz), 2,92
(6H, s), 2,35 (1H, qn), 1,09 (61, s), 0,97 (6H, d, J = 6,6Hz).

Vidu6
Diéu ché 3-[1-(2-dietylamino-etyl)-2-isobutyl-1H-benzoimidazol-5-y1]-N-
hydroxy-acrylamit (7)

Hop chit (7) néu & d& muc nay duoc didu ché theo cac phuong phap dd mo
ta trong vi du 1 bing cach sir dung hop chét ban diu thich hop. P6 tinh khiét xac
dinh bang phuong phap HPLC & budc song 254nm: 99,0%, tg = 0,56 phut. LC/MS
(ESI) m/z: 359 ([M+H]"). 'H-NMR (DMSO-dg) & 10,81 (1H, s), 10,13 (1H, s),
790 (1H, s), 7,81 (1H, d, J=8,5Hz), 7,66 (1H, d, J=8,6Hz), 7,61 (1H, d,
J=15,8Hz), 6,53 (1H, d, J =15,8Hz), 4,72 (2H, t, J=7,8Hz), 3,30 (2H, d), 2,93
(2H, d, J =7,2Hz), 2,27 (1H, m), 1,24 (6H, t, J = 7,2Hz), 0,97 (6H, d, ] = 6,6Hz);
BC.NMR (DMSO-dg) 8 162,7; 158,5; 158,2; 155,2; 138,4; 133,9; 131,0; 123,0;
118,6; 116,0; 111,6; 48,8; 46,8; 34,1; 27,1, 22,2; 8,5.

Vidu7

Piéu ché 3-[2-butyl-1-(2-dietylamino-etyl)-1H-benzoimidazol-5-y1]-N-hydroxy-
acrylamit (8)

Hop chit (8) néu & d& muc nay dugc didu ché theo cac phuong phép da mo
ta trong vi du 1 bang cach st dung hop chét ban diu thich hop. Thu dugc 61mg
san phim (20% qua hai budc) duéi dang mudi TFA. Do tinh khiét xac dinh bang
phuong phap HPLC & budc séng 254nm: 98,1%, tg = 0,59 phut. LC/MS (ESI)
m/z: 359 ([M+H]"). '"H-NMR (CD;0D) & 7,94 (1H, d, J = 8,6Hz), 7,85 (1H, s),
7,76 (1H, d, J = 8,5Hz), 7,50 (1H, d, J =15,7Hz), 6,49 (1H, d, J = 15,7Hz), 4,96
(2H, trung véi DHO, xac dinh dugc béng COSY), 3,69 (2H, giéng t, J =7,6Hz),
3,44 (4H, q, J =7,6Hz), 3,26 (2H, t, J =7,9Hz), 1,94 (2H, dinh nam, J = 7,5Hz),
1,57 (2H, m), 1,40 (6H, t, J = 7,2Hz), 1,05 (3H, t, ] = 7,3Hz); *C-NMR (CD;0D)
0 165,5; 157,7; 140,0; 134,8; 134,0; 133,8; 126,5; 119,9; 115,1; 113,6; 50,2; 48,7
(2C); 40,5; 29.,4; 26,6; 23,3, 13,9, 8,9 (2C); (vach TFA 163,4; 163,0; 162,7; 162.3;
122,3; 119,5; 116,6).
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Mubi dihydroclorua (8) dugc diéu ché theo cac phuong phdp da mo ta trong
vi du 50, budc 4 va bude 5, bang cach str dung hop chét ban du thich hop.
'H-NMR (DMSO-dg) & 11,79 (br s, 1H), 10,92 (s rat rong, 1H), 8,18 (1H, d,
J=8,6Hz), 7,97 (1H, s), 7,79 (1H, d, J=8,6Hz), 7,64 (1H, d, ] = 15,8Hz), 6,65
(1H, d, J = 15,8Hz), 5,01 (2H, gidng t, J=7,7Hz), 3,48 (2H, m), 3,30-3,19 (6H,
m), 1,87 (2H, dinh nam, J = 7,8Hz), 1,47 (2H, dinh sau, J =7 5Hz), 1,29 (6H, t,
J=172Hz), 0,97 (3H, t, ] = 7,3Hz); "C-NMR (DMSO-d¢) & 162,3; 156,0; 137,3
(CH); 132,8; 132,3; 132,0 (br; xac dinh dugc béng HMBC); 124,7 (CH); 120,2
(CH); 113,1 (2xCH); 48,2; 46,3; 39,0; 28,1; 25,0; 21,7; 13,6; 8,3.

Vidu 8

Diéu ché 3-[2-but-3-ynyl-1-(3-dimetylamino-2,2-dimetyl-propyl)-1 H-
benzoimidazol-5-yl]-N-hydroxy-acrylamit (9)

Hop chét (9) néu ¢ d& muc nay duoc didu ché theo cac phuong phap da mo
ta trong vi du 1 biang cach sir dung hop chit ban ddu thich hop. P6 tinh khiét xac
dinh bing phwong phap HPLC & bu6c séng 254nm: 98,3%; tg = 0,52 phut; LC/MS
(ESI) m/z: 369 ([M+H]"). "H-NMR (DMSO-dg) & 9,49 (br s, 1H), 7,88 - 7,85 (m,
2H), 7,63 - 7,59 (m, 2H), 6,52 (d, J = 15,79Hz, 1H), 4,37 (s, 1H), 3,33 (s, 2H),
3,26 (t, J =7,24Hz, 2H), 2,92 (s, 6H), 2,88 (t, ] = 2,54Hz, 1H), 2,81 (dt, J = 2,48;
7,70Hz, 2H), 1,09 (s, 6H); "C-NMR (DMSO-dg) & 162,8; 155,3; 138,4; 138,0;
135,9; 130,5; 122,3; 118,4; 117,8; 116,4; 114,9; 112,9; 111,9; 82.8; 72.3; 66.9;
50,9; 46,7; 25,8; 22,8; 16,2.

Vidu9
Piéu ché 3-[2-but-3-enyl-1-(3 -dimetylamino-2,2-dimetyl-propyl)-1H-
benzoimidazol-5-yl]-N-hydroxy-acrylamit (10)

Hop chit (10) néu & d& muc nay duoc diéu ché theo cac phuong phap da
mb ta trong vi du 1 bang cach sir dung hop chét ban dau thich hop. P tinh khiét
xac dinh bang phwong phap HPLC & budc song 254nm: 99%; tg = 0,80 phat;
LC/MS (ESI) m/z: 371 ([M+H]"). '"H-NMR (CD;0D) & 7,95 (d, J = 8,8Hz, 1H),
7,85 (s, 1H), 7,73 (d, J = 8,8Hz, 1H), 7,63 (d, ] = 15,8Hz, 1H), 6,54 (d, ] = 15,8Hz,
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1H), 5,94 - 5,84 (m, 1H), 5,10 (dd, ] = 1,4; 17,1Hz, 1H), 5,03 (dd, J = 1,1; 10,2Hz,
1H), 4,51 (s, 2H), 3,40 (s, 2H), 3,32 (t, ] =7,6Hz, 2H), 2,99 (s, 6H), 2,66 (q,
J=17,5Hz, 2H), 1,19 (s, 6H); “C-NMR (CD;0D) & 165,7; 157,6; 140,2; 136.3;
135,9; 134,7; 134,5; 125,9; 120,2; 117,9; 115,2; 103,6; 68.8; 53,4; 39.,6; 32.0;
27,2;23,7.

Vidu 10

Piéu ché 3-[2-but-3-enyl-1 -(2-dietylamino-etyl)-1H-benzoimidazol-5-y1]-N-
hydroxy-acrylamit (11)

Hop chit (11) néu ¢ d& muc nay dugc didu ché theo cac phuong phép da
md ta trong vi du 1 bang cach sir dung hop chét ban dau thich hop. Do tinh khiét
xac dinh bang phuong phap HPLC: 99,4%; tg = 0,52 phut; LC/MS (ESI) m/z: 357
(IM+H]"). '"H-NMR (CD;0D) & 7,94 (d, J =8,7Hz, 1H), 7,81 (s, 1H), 7,73 (d,
J=28,3Hz, 1H), 7,50 (d, J=15,87Hz, 1H), 6,46 (d, J =15,8Hz, 1H), 5,96 - 5,86
(m, 1H), 5,13 (dd, J=1,4; 17,1Hz, 1H), 5,05 (dd, J=1,1; 10,2Hz, 1H), 4,93 (t,
J=7,9Hz, 2H), 3,62 - 3,58 (m, 2H), 3,38 - 3,31 (m, 6H), 2,65 (q, J = 7,6Hz, 2H),
1,35 - 1,32 (m, 6H); C-NMR (CD;0D) & 165,8; 157,0; 140,5; 136,6; 135,9;
134,6; 134,2; 126,1; 119,5; 117,7; 116,0; 113,3; 50,4; 40,4; 31,7; 26,7; 9,1.

Vidy 11

Diéu ché 3-[2-but-3-ynyl-1-(2-dietylamino-etyl)-1H-benzoimidazol-5-yl]-N-
hydroxy-acrylamit (12)

Hop chét (12) néu & dé muc nay duoc didu ché theo cac phuong phap da
md ta trong vi du 1 bing cach sir dung hop chit ban ddu thich hop. HPLC: 99,6%;
tr = 0,37 phat; LC/MS (ESI) m/z: 355 ([M+H]"). '"H-NMR (CD;0D) & 7,82 (d,
J=8,7Hz, 1H), 7,68 (s, 1H), 7,58 (d, J = 8,5Hz, 1H), 7,31 (d, J =15,8Hz, 1H),
6,31 (d, J =15,8Hz, 1H), 4,87 - 4,79 (dinh bi che khuat), 3,54 - 3,50 (m, 2H), 3,37
(t, J=7,1Hz, 2H), 3,24 (q, J =7,2Hz, 4H), 2,73 (dt, J =2,4; 6,9Hz, 2H), 2,30 (4,
J=2,5Hz, 1H), 1,21 (t, ] = 7,2Hz, 6H); "C-NMR (CD;0D) & 165,9; 156,1; 140.9;
138,1; 135,2; 133,4; 125,6; 118,8; 117,0; 112,8; 82,4; 72,1; 50,6; 40,2; 26,7; 26,4;
17,3;9,1.
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Vidul2

Piéu ché 3-[1-(3-dimetylamino-2,2-dimetyl-propyl)-2-(3,3,3-triflo-propyl)-1H-
benzoimidazol-5-yl]-N-hydroxy-acrylamit (13)

Hop chit (13) néu & d& muc nay duge didu ché theo cac phuwong phap da
mo ta trong vi du 1 béng cach st dung hop chét ban dau thich hop. D0 tinh khiét
xac dinh bing phuong phap HPLC & budc song 254nm: 96,5%; tgx = 0,80 phut;
LC/MS (ESI) m/z: 413 ([M+H]").

Vidu 13

Pidu ché 3-[1-(2-dietylamino-etyl)-2-(3,3,3-triflo-propyl)-1H- benzoimidazol-5-
yl]-N-hydroxy-acrylamit (14)

Hop chét (14) néu & d& muc nay duoc didu ché theo cac phuong phap da
md ta trong vi du 1 bang cach st dung hop chét ban dau thich hop. Do tinh khiét
xac dinh bing phuong phap HPLC: 96,4%; tg = 1,37 phut; LC/MS (ESI) m/z: 399
(IM+H]"). 'H-NMR (DMSO-d) 8 1,25 (6H, t), 2,96 (2H, m), 3,31 (6H, m), 3,44
(2H, m), 4,72 (2H, m), 6,51 (1H, m), 7,51 (2H, m), 7,65 (1H, m), 7,83 (1H, m),
10,45 (1H, br s).

Vidu 14
Piéu ché 3-[1-(2-dietylamino-etyl)-2-etoxymetyl- 1H-benzoimidazol-5-y1]-N-
hydroxy-acrylamit (15)

Hop chit (15) néu & d&& muyc nay dugc didu ché theo cac phuong phap da
md ta trong vi du 1 bing cach sir dung hop chét ban dau thich hop. Po tinh khiét
xac dinh bang phuong phap HPLC: 98,1%; tz = 0,48 phut; LC/MS (ESI) m/z:
361([M+H]").
Vidu 15
Piéu ché 3-[1-(3-dimetylamino-2,2-dimetyl-propyl)-2-metyl-1H-benzoimidazol-5-
yl]-N-hydroxy-acrylamit (16)

Hop chét (16) néu & dé muc nay duge diéu ché theo cac phuong phép da
md ta trong vi du 1 bing cach sir dung hop chit ban dau thich hop. D6 tinh khiét
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xac dinh bang phuong phap HPLC: 99,5%; tg = 0,30 phut; LC/MS (ESI) m/z: 331
(IM+H]"). '"H-NMR (DMSO-dq) & 1,13 (6H, s), 2,78 (2H, m), 2,89 (6H, s), 3,33
(2H, m), 4,42 (3H, s), 6,57 (1H, m), 7,57 - 7,69 (2H, m), 7,95 (2H, m), 9,68 (1H, br
s), 10,81 (1H, br s).

Vi du 16

Diéu ché 3-[1-(2-dietylamino-etyl)-2-(2,2-dimetyl-propyl)- 1H-benzoimidazol-5-
yl]-N-hydroxy-acrylamit (17)

Hop chit (17) néu & dé muc nay duoc diéu ché theo cac phuong phép da
mb ta trong vi du 1 bang cach str dung hop chét ban diu thich hop. D6 tinh khiét
xac dinh bang phuong phap HPLC & bu6c séng 254nm: 99,9%, tg = 0,95 phut.
LC/MS (ESI) m/z: 373 ([M+H]"). '"H-NMR (CD;0D) & 7,85 (2H, t, J = 8,3Hz),
7,75 (1H, d, J = 8,8Hz), 7,61 (1H, d, J =15,8Hz), 6,51 (1H, d, J=15,8Hz), 4,93
(2H, t, I = 6,1Hz), 3,54 (2H, t, J = §,1Hz), 3,31 (4H, qt, ] =7,3Hz), 3,10 (2H, s),
1,27 (6H, t, ] =7,3Hz), 1,06 (9H, s); "C-NMR (CD;0D) & 163,7; 153,3; 138,3;
133,1; 131,9; 124,5; 118,3; 117,1; 113,5; 111,8; 48,1; 39,1, 37,5, 32,9; 27,8; 7,1.

Vidu 17

Diéu ché N-hydroxy-3-[1-(3-isopropylamino-propyl)-2-(3,3,3-triflo-propyl)-1H-
benzoimidazol-5-yl]-acrylamit (18)

Hop chit (18) néu ¢ d& muc nay duoc didu ché theo cac phuong phap da
md ta trong vi du 1 bang cach sir dung hop chét ban dau thich hop. Do tinh khiét
xac dinh bang phuong phap HPLC: 96,8%; tg = 0,72 phut. LC/MS (ESI) m/z: 399
(IM+HT". "H-NMR (DMSO-d) & 1,18 (6H, d), 2,07 (2H, m), 2,95 (4H, m), 3,27
(3H, m), 4,43 (2H, m), 6,52 (1H, m), 7,55 (2H, m), 7,61 (1H, m), 7,84 (1H, m),
8,65 (2H, br s).

Vidu 18

Piéu ché 3-[2-(2,2-dimetyl-propyl)-1 -(2-isopropylamino-etyl)-1H-benzoimidazol-
5-yl]-N-hydroxy-acrylamit (19)

Hop chit (19) néu & d& muc nay duoc didu ché theo céc phuong phap da
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md ta trong vi du 1 bing cach sir dung hop chét ban dau thich hop. Do tinh khiét
xac dinh bang phuong phdp HPLC & buéc séng 254nm: 98,1%, tr = 0,86 phut.
LC/MS (ESI) m/z: 359 ([IM+H]"). '"H-NMR (CD;0D) & 7,86 (1H, d, J = 8,6Hz),
7,78 (1H, s), 7,73 (1H, d, J=8,5Hz), 7,44 (1H, d, J=15,8Hz), 6,45 (1H, d,
J=15,4Hz), 4,83 (2H, t, J=6,42Hz), 3,52 (2H, t, J=6,6Hz), 3,36 (1H, qt,
J=6,5Hz), 3,13 (2H, s), 1,26 (6H, d, J = 6,2Hz), 1,04 (9H, s); *C-NMR (CD;0D)
8 161,2; 153,4; 138,3; 133,0; 124,4; 113,6; 112,0; 51,1; 41,8; 41,1; 37.,3; 33.1;
27,8; 17,2.

Vidu 19

Diéu ché 3-[1-(2-diisopropylamino-etyl)-2-(2,2-dimetyl-propyl)-1H-
benzoimidazol-5-yl]-N-hydroxy-acrylamit (20)

Hop chit (20) néu & d& muc nay dwoc didu ché theo cac phuong phép da
mb ta trong vi du 1 bing cich sir dung hop chét ban dau thich hop. Do tinh khiét
xac dinh bing phuong phap HPLC & budc song 254nm: 96,8%, tg = 0,94 phut.
LC/MS (ESI) m/z: 400 ((M+H]"). '"H-NMR (CD;0D) & 7,86 (1H, s), 7,80 (1H, d,
I=8,7Hz), 7,76 (1H, d, J=8,6Hz), 7,62 (1H, d, J=15,8Hz), 6,52 (1H, d,
J=16,0Hz), 4,96 (2H, t, ] =5,2Hz), 3,84 (2H, m), 3,53 (2H, t, J = 8,3Hz), 3,06
(2H, s), 1,38 (12H, d, J = 6,5Hz), 1,05 (9H, s); *C-NMR (CD;0D) & 160,2; 153,1;
138,2;133,2; 131,9; 124,6; 113,5; 111,8; 54,9; 423,0; 40,5, 37,7; 33,0, 27,8; 16,3.

Vi du 20

Piéu ché 3-[1-(2-diisopropylamino-etyl)-2-isobutyl-1H-benzoimidazol-5-y1]-N-
hydroxy-acrylamit (21)

Hop chit (21) néu & d& muc nay duoc diéu ché theo céac phuong phép da
md ta trong vi du 1, bing cach sir dung hop chit ban du thich hop. Do tinh khiét
xac dinh bing phuong phap HPLC & budc song 254nm: 95,3%, tg = 0,76 phat.
LC/MS (ESI) m/z: 387 ([M+H]"). '"H-NMR (CD;0D) & 7,85 (1H, s), 7,71 (2H, s),
7,66 (1H, d, J=15,8Hz), 6,51 (1H, d, J=15,8Hz), 4,75 (2H, t, J = 7,2Hz), 3,86
(2H, t, J=6,5Hz), 3,50 (2H, t, J = 8,6Hz), 2,98 (2H, d, J = 7,4Hz), 2,26 (1H, m)
1,41 (12H, d, J = 6,3Hz), 1,06 (6H, d, ] = 6,6Hz).
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Vidu 21

Piéu ché 3-[1-(3-dimetylamino-2,2-dimetyl-propyl)-2-hex-3-enyl- 1H-
benzoimidazol-5-yl]-N-hydroxy-acrylamit (22)

Hop chét (22) néu & d& muc nay duoc diéu ché theo cac phuong phéap da
md ta trong vi du 1 bang cach sir dung hop chét ban dau thich hop. D6 tinh khiét
xac dinh bing phwong phap HPLC & budc song 254nm: 99,9%; tg = 1,24 phut;
LC/MS (EST) m/z: 399 (IM+H]"). 'TH-NMR (CD,0D) § 8,22 (d, J = 8,7Hz, 1H),
8,11 (s, 1H), 7,96 (d, ] = 8,6Hz, 1H), 7,81 (d, J = 15,8Hz, 1H), 6,68 (d, ] = 15,8Hz,
1H), 5,69 - 5,59 (m, 2H), 4,79 (s, 2H), 3,66 (s, 2H), 3,55 (t, ] = 7,3Hz, 2H), 3,24
(s, 6H), 2,91 (q, J=6,8Hz, 2H), 2,21 - 2,11 (m, 2H), 1,44 (s, 6H), 1,02 (t,
J=17,5Hz, 3H); "C-NMR (CD;OD) & 165,7; 157,9; 140,2; 135.8; 134,6; 134,5;
126,1; 125,9; 120,1; 115,2; 114,6; 68,7; 533; 47,9; 39,6; 27,6; 25,9; 23,7; 21,4;
14,4.

Vidu 22

Piéu ché 3-[1-(3-dimetylamino-2,2-dimetyl-propyl)-2-(2,4,4-trimetyl-pentyl)- 1H-
benzoimidazol-5-yl]-N-hydroxy-acrylamit (23)

Hop chat (23) néu & dé muc nay dwoc didu ché theo cac phuong phap da
md ta trong vi du 1 bing cach sir dung hop chét ban ddu thich hop. PO tinh khiét
xac dinh bang phuong phap HPLC & budce song 254nm: 98,6%; tg = 1,61 phit;
LC/MS (EST) m/z: 429 (IM+H]"). 'TH-NMR (CD;0D) & 8,19 (d, J = 8,8Hz, 1H),
8,08 (s, 1H), 7,90 (d, J = 8,8Hz, 1H), 7,76 (d, J = 15,7Hz, 1H), 6,75 (d, ] = 15,8Hz,
1H), 4,79 (s, 2H), 3,62 (s, 2H), 3,35 - 3,29 (m, 1H), 3,23 (s, 6H), 2,52 (br s, 2H),
1,50 - 1,45 (m, 2H), 1,36 (d, J = 3,8Hz, 6H), 1,12 (d, J = 5,5Hz, 3H), 1,02 (s, 6H);
PC-NMR (CD;OD) § 165,6; 157.4; 139,9; 135,2; 135,1; 132,9; 126,4; 120,6;
115,7; 114,6; 68,6; 53,3; 51,4;47,9; 39,7, 36,3; 31,9; 31,3; 30,2; 23,8; 22.3.

Vidu 23

Diéu ché 3-[2-xyclohexyl-1-(3-dimetylamino-2,2-dimetyl-propyl)-1H-
benzoimidazol-5-yl]-N-hydroxy-acrylamit (24)

Hop chét (24) néu & dé muc nay duoc didu ché theo cac phuong phéap da
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md ta trong vi du 1 bang cach sir dung hop chét ban ddu thich hop. D6 tinh khiét
xac dinh bang phuong phiap HPLC & bude song 254nm: 99,9%; tg = 0,96 phit;
LC/MS (ESD) m/z: 399([M+H]"). '"H-NMR (CD;0D) & 8,21 (d, J=8,8Hz, 1H),
8,06 (s, 1H), 7,95 (d, J = 8,8Hz, 1H), 7,83 (d, J = 15,8Hz, 1H), 6,76 (d, ] = 15,8Hz,
1H), 4,79 (s, 2H), 3,65 (s, 2H), 3,60 - 3,51 (m, 1H), 3,22 (s, 6H), 3,29 - 3,26 (m,
2H), 2,12 - 2,09 (m, 2H), 2,03 - 1,92 (m, 3H), 1,78 - 1,59 (m, 3H), 1,41 (s, 6H);
PC-NMR (CD;0OD) & 165,7; 161,3; 140,1; 135,4; 134,8; 134,0; 126,1; 1203
119,6; 116,7; 115,5; 114,9; 68,7; 53,1, 47,9; 39,2; 37,0; 32,4; 26,5; 26,3; 23,6.

Vi dy 24

Diéu ché 3-[2-bixyclo[2.2.1]lhept-5-en-2-yl-1-(3--dimetylamino-2,2-dimetyl-
propyl)-1H-benzoimidazol-5-yl]-N-hydroxy-acrylamit (25)

Hop chit (25) néu & d& muc nay duoc didu ché theo cac phuong phap da
md ta trong vi du 1 bang céch st dung hop chit ban dau thich hop. P tinh khiét
xac dinh bing phwong phap HPLC & budc song 254nm: 99,9%; tg = 0,91 phut;
LC/MS (ESI) m/z: 409 ([M+H]").

Vidu 25

Diéu ché 3-[1 -(2-dietylamino-etyl)-2-hex-3-enyl- 1H-benzoimidazol-5-y1]-N-
hydroxy-acrylamit (26)

Hop chit (26) néu & d& muc nay duoc didu ché theo cac phuong phap da
mb ta trong vi du 1 bing cach sir dung hop chit ban dau thich hop. HPLC: 99,9%;
tr = 1,14 phut; LC/MS (ESI) m/z: 385 ([M+H]"). 'H-NMR (CD;0D) & 7,95 (d,
J=8,6Hz, 1H), 7,87 (s, 1H), 7,77 (d, ] = 8,5Hz, 1H), 7,52 (d, J = 15,8Hz, 1H),
6,50 (d, J=15,8Hz, 1H), 5,57 - 5,44 (m, 2H), 3,72 - 3,68 (m, 2H), 3,44 (q,
J=17,2Hz, 4H), 3,35 - 3,30 (c4c dinh bi che khuét), 2,73 (q, J =7,1Hz, 2H), 2,07 -
1,99 (m, 2H), 1,41 (t, J = 7,2Hz, 6H), 0,88 (t, ] = 7,5Hz, 3H); *C-NMR (CD;0D)
& 165,6; 157,2; 140,2; 135,9; 134,8; 134,6; 134,2; 126,4; 126,1; 119,8; 115.6;
113,5; 50,4; 40,5; 26,9; 25,4; 21,4; 14,4, 8.9.

Vidu26

Piéu ché 3-[1 -(2-diisopropylamino-etyl)-2-hex-3-enyl-1H-benzoimidazol-5-yl]-N-

-115-



19981

hydroxy-acrylamit (27)

Hop chit (27) néu & d& muc nay dwoc didu ché theo cac phuong phép da
md ta trong vi du 1 bang céach st dung hop chét ban dau thich hop. HPLC: 99,9%;
tg = 1,22 phut; LC/MS (ESI) m/z: 413 ([IM+H]"). '"H-NMR (CD;0D) & 7,94 - 7,89
(m, 2H), 7,78 (d, J = 8,7Hz, 1H), 7,53 (d, J = 15,8Hz, 1H), 6,50 (d, J = 15,8Hz,
1H), 5,63 - 5,44 (m, 2H), 3,99 - 3,91 (m, 2H), 3,69 - 3,64 (m, 2H), 3,36 - 3,26 (c4c
dinh bi che khuat), 2,72 (q, J = 7,2Hz, 2H), 2,08 - 2,01 (m, 2H), 1,50 (d, ] = 6,5Hz,
12H), 0,89 (t, J = 7,5Hz, 3H); "C-NMR (CD;0D) & 165,6; 157,0; 140,2; 135,9;
135,4; 134,5; 134,3; 126,6; 126,3; 126,2; 119,8; 115,8; 113,3; 56,9; 45,3; 41,9;
27,2;25,5;21,4; 18,2; 14,4

Vi du 27

Diéu ché 3-[2-hex-3-enyl-1 -(2-isopropylamino-etyl)-1H-benzoimidazol-5-y1]-N-
hydroxy-acrylamit (28)

Hop chét (28) néu ¢ d& muyc nay duoc didu ché theo cac phuong phap da
md ta trong vi du 1 biang cach sir dung hop chét ban ddu thich hop. D tinh khiét
xac dinh bing phuong phip HPLC & budc song 254nm: 99,9%; tg = 1,12 phat;
LC/MS (ESI) m/z: 371 (IM+H]". 'TH-NMR (CD,0D) & 8,00 (d, J =9,1Hz, 1H),
7,77 -71,15 (m, 2H), 7,17 (d, J = 15,7Hz, 1H), 6,34 (d, J = 15,7Hz, 1H), 5,57 - 5,42
(m, 2H), 4,92 (t, J = 5,9Hz, 2H), 3,72 (t, ] = 5,7Hz, 2H), 3,54 - 3,48 (m, 1H), 3,39
(t, ] =7,5Hz, 2H), 2,72 (q, ] = 7,3Hz, 2H), 2,06 - 1,99 (m, 2H), 1,39 (d, ] = 6,5Hz,
6H), 0,87 (t, J = 7,5Hz, 3H).
Vidu 28
Diéu ché 3-[1-(2-etylamino-etyl)-2-hex-3-enyl-1H-benzoimidazol-5-yl]-N-
hydroxy-acrylamit (29)

Hop chét (29) néu & dé muc nay duoc diéu ché theo cac phuong phap da
md ta trong vi du 1 bing cich sir dung hop chét ban ddu thich hop. D6 tinh khiét
xac dinh bing phuong phép HPLC & buéc song 254nm: 99,9%; tr = 1,23 phut;
LC/MS (ESI) m/z: 385 (M+H]"). '"H-NMR (CD;OD) & 7,94 (d, J = 8,6Hz, 1H),
7,89 (s, 1H), 7,77 (d, J = 8,4Hz, 1H), 7,56 (d, J = 15,8Hz, 1H), 6,55 (d, ] = 15,7Hz,
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1H), 5,57 - 5,42 (m, 2H), 4,62 (t, J = 7,5Hz, 2H), 3,42 - 3,33 (m, 1H), 3,32 - 3,30
(cac dinh bi che khuét), 3,28 - 3,24 (m, 2H), 2,71 (q, J =7,2Hz, 2H), 2,33 (br s,
2H), 2,03 - 1,94 (m, 2H), 1,36 (d, J=6,5Hz, 6H), 0,84 (t, J=7,5Hz, 3H);
PC-NMR (CD;0D) & 165,6; 156,3; 139,9; 136,8; 136,2; 135,2; 133,8; 132.8;
126,7; 125,8; 120,4; 114,6; 114,1; 52,2; 43,5; 42,9; 27,2; 26,5; 25,5; 21,4; 19,2;
14,4.

Vidu 29

Piéu ché 3-[2-hex-3-enyl- 1-(3-isopropylamino-propyl)-1H-benzoimidazol-5-yl]-
N-hydroxy-acrylamit (30)

Hop chét (30) néu & d& muc nay duogc didu ché theo cac phuong phép da
md ta trong vi du 1 bang cach st dung hop chat ban dau thich hop. ¢ tinh khiét
xac dinh bang phwong phap HPLC & budc song 254nm: 99,9%; tg = 1,04 phut;
LC/MS (ESI) m/z: 357([IM+H]"). '"H-NMR (CD;0D) & 7,93 (q, ] = 8,4Hz, 1H),
7,77 - 1,73 (m, 2H), 7,23 (d, J = 15,7Hz, 1H), 6,34 (d, J = 15,7Hz, 1H), 5,57 - 5,42
(m, 2H), 4,87 (c4c dinh bi che khuét), 3,68 (br s, 2H), 3,35 - 3,30 (céc dinh bi che
khuét), 3,22 - 3,17 (m, 2H), 2,72 (q, J = 7,1Hz, 2H), 1,35 (t, ] = 7,2Hz, 3H), 0,88
(t, T ="7,6Hz, 3H); "C-NMR (CD;0D) & 165,6; 157,3; 140,5; 135,8; 134.9; 134.6;
134,2; 126,2; 126,1; 118,7; 115,9; 113,7; 113,6; 46,5; 45,0; 42,7; 26,4; 25,4; 21,4;
14,4; 11,4,

Vidu 30

Pidu ché 3-[1-(2-dietylamino-etyl)-2-hexyl-1H-benzoimidazol-5-yl]-N-hydroxy-
acrylamit (31)

Hop chit (31) néu ¢ d& muc nay duoc diéu ché theo cac phuong phap da
md ta trong vi du 1, bang cach str dung hop chét ban dau thich hop. Do tinh khiét
xac dinh bang phuong phap HPLC & budc song 254nm: 100%, tg = 1,31 phut.
LC/MS m/z: 387 (IM+H]"). 'TH-NMR (DMSO-dg) & 0,88 (3H, t, J = 7,0Hz), 1,26
(6H, t, J=7,2Hz), 1,34 (4H, m), 1,44 (2H, m), 1,85 (2H, m), 3,12 (2H, t,
J=1,THz), 3,31 (4H, m), 3,52 (2H, t, ] = 7,7Hz), 4,81 (2H, t, ] = 7,7Hz), 6,59 (1H,
d, J=15,8Hz), 7,63 (1H, d, J=15,8Hz), 7,73 (1H, d, J=8,8Hz), 7,93 (1H, d,
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J=28,8Hz), 7,94 (1H, s).
Vidu 31

Pidu ché 3-[1 -(3-isopropylamino-propyl)-2-(2,4,4-trimetyl-pentyl)-
1H-benzoimidazol-5-yl]-N-hydroxy-acrylamit (32)

Hop chit (32) néu & d& muc nay dugc didu ché theo cac phuong phap da
md ta trong vi du 1, bang cach st dung hop chét ban dau thich hop. Do tinh khiét
xac dinh bang phuong phap HPLC & buéce song 254nm: HPLC: 97,5%, tg = 1,68
phut. LC/MS m/z: 415 ([IM+H]"). '"H-NMR (DMSO-dg) & 0,89 (9H, s), 0,98 (3H,
d, J=6,6Hz), 1,23 (6H, d, ] =6,5Hz), 2,08 - 2,29 (4H, m), 2,27 (1H, m), 2,98 -
3,12 (4H, m), 3,29 (1H, m), 4,53 (2H, t, ] = 7,4Hz), 6,60 (1H, d, ] = 15,8Hz), 7,65
(1H, d, J=15,8Hz), 7,75 (1H, d, J = 9,0Hz), 7,96 (1H, d, J = 9,0Hz), 7,98 (1H, s),
8,75 (2H, br s).

Vi du 32

Piéu ché 3-[2-(2,2-dimetyl-propyl)-1-(3-isopropylamino-propyl)-1H-
benzoimidazol-5-y1]-N-hydroxy-acrylamit (33)

Hop chit (33) néu & d& muc nay dugc didu ché theo cac phuong phép da
md ta trong vi du 1 bing cach sir dung hop chit ban dau thich hop. Do tinh khiét
xac dinh bang phwong phap HPLC & bude song 254nm: 99%, tg = 1,01 phut.
LC/MS m/z: 375 (IM+H]"). '"H-NMR (DMSO-dg) & 0,98 (9H, s), 1,24 (6H, br s),
2,17 (2H, br s), 3,14 (4H, m), 3,28 (1H, br s), 4,53 (2H, br s), 6,65 (1H, d,
J=15,5Hz), 7,65 (1H, d, ] = 15,5Hz), 7,81 (1H, d, ] =7,4Hz), 8,02 (1H, s), 8,03
(1H, d, J = 7,4Hz), 8,85 (2H, brs).

Vi du 33

Piéu ché 3-[1-(2-diisopropylamino-etyl)-2-(3,3,3-triflo-propyl)-1H-
benzoimidazol-5-yl]-N-hydroxy-acrylamit (34)

Hop chét (34) néu & d& muc nay dugc didu ché theo cac phuong phéap da
md ta trong vi du 1 bing cach sir dung hop chét ban diu thich hop. HPLC: 97,5%;
tg = 0,93 phut. LC/MS (ESI) m/z: 427 ((M+H]"). 'H-NMR (DMSO-dg) & 1,35
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(12H, m), 2,94 (2H, m), 3,24 (2H, m), 3,45 (2H, 1), 3,80 (2H, m), 4,68 (2H, 1), 6,48
(1H, m), 7,55 (3H, m), 7,85 (11, m), 9,48 (1H, br s).

Vi du 34

Piéu ché N-hydroxy-3- [2-isobutyl-1-(2-isopropylamino-etyl)-1H-benzoimidazol-
5-yl]-acrylamit (35)

Hop chét (35) néu & dé muc nay dugce didu ché theo céc phuong phap da
md ta trong vi du 1 bang cach str dung hop chét ban ddu thich hop. D6 tinh khiét
xac dinh bang phwong phap HPLC & buéce song 254nm: 98,3%, tg = 0,51 phit.
LC/MS (ESI) m/z: 345 ([M+H]"). '"H-NMR (CD;0D) & 7,78 (1H, d, J = 8,7Hz),
7,76 (1H, s), 7,68 (1H, d, J=8,6Hz), 7,46 (1H, d, J=15811z), 6,42 (1H, d,
J=15,9Hz), 4,70 (2H, t, ] = 7,4Hz), 3,48 (2H, t, ] =6,9Hz), 3,37 (1H, m), 3,01
(2H, d, J=7,4Hz), 2,21 (1H, m), 1,27 (6H, d, J = 6,5Hz), 1,00 (6H, d, J = 6,6Hz);
PC-NMR (CD;0D) & 160,3; 155,3; 138,5; 134,1; 131,5; 124,2; 113,9; 111,4; 51,1;
42,0; 40,3; 33,4; 27,3; 20,6; 17,2.

Vidu 35

Pidu ché 3-[2-(2,2-dimetyl-propyl)-1-(2-etylamino-etyl)- 1H-benzoimidazol-5-yl]-
N-hydroxy-acrylamit (36)

Hop chéit (36) néu & dé muc nay dugc diu ché theo cac phuong phép da
mb ta trong vi du 1 bang cach sir dung hop chit ban diu thich hop. Hiéu suit:
74%. Do tinh khiét x4c dinh bing phwong phiap HPLC & budc song 254nm:
99,9%, tr = 0,71 phut. LC/MS (ESI) m/z: 345 ([M+H]"). 'H-NMR (CD;0D) &
7,81 (1H, d, J=28,6Hz), 7,75 (1H, s), 7,69 (1H, d, J=8,5Hz), 7,36 (1H, d,
J=15,7Hz), 6,40 (1H, d, J=15,3Hz), 4,81 (2H, t, J=6,4Hz), 3,51 (2H, t,
J=6,3Hz), 3,10 (2H, s), 3,06 (2H, qt, J =7,3Hz), 1,23 (3H, t, J =7,2Hz), 1,04
(9H, s); "C-NMR (CD;OD) & 161,0; 153,3; 138,5; 132,7; 132,2; 124,2; 117,5;
113,9; 111,9; 44,2; 43,0; 41,0; 37,4; 33,0, 27,9, 9,5.

Vidu 36

Piéu ché 3-[1-(2-etylamino-etyl)-2-isobutyl-1H-benzoimidazol-5-y1]-N-hydroxy-
acrylamit (37)
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Hop chét (37) néu & d& muc nay duge didu ché theo cac phuong phap da
md ta trong vi du 1, bing cach st dung hop chit ban dau thich hop. Do tinh khiét
x4c dinh bing phuong phap HPLC & bude song 254nm: 99,9%, tg = 0,40 phit.
LC/MS (ESI) m/z: 331 ([M+H]"). '"H-NMR (CD;0D) & 7,81 (1H, d, ] = 8,6Hz),
7,73 (1H, s), 7,67 (1H, d, J=8,2Hz), 7,34 (1H, d, J=15,7Hz), 6,36 (1H, d,
J=15,7Hz), 4,74 (2H, t, J=6,7Hz), 3,54 (2H, t, J=6,5Hz), 3,10 (2H, d,
J=17,4Hz), 3,06 (2H, d, ] =9,5Hz), 2,21 (1H, m), 1,23 (3H, t, J =7,3Hz), 1,04
(6H, d, J = 6,6Hz); >C-NMR (CD;0D) & 163,7; 161,1; 154,8; 138,6; 133,2; 132.6;
132,4;124,2; 117,2; 113,9; 111,6; 44,4, 43,0, 40,5; 33,4; 27,3; 20,6; 9,5.

Vidu 37

Piéu ché 3-[1 -(2-diisopropylamino-etyl)-2-(2,4,4-trimetyl-pentyl)-1H-
benzoimidazol-5-yl]-N-hydroxy-acrylamit (38)

Hop chit (38) néu & dé muc nay duoc diéu ché theo cac phuong phap da
md ta trong vi du 1 bing céach str dung hop chét ban ddu thich hop. HPLC: 99,0%;
tg = 1,62 phut; LC/MS (ESI) m/z: 443 ([IM+H]"). 'TH-NMR (CD;0D) & 7,96 - 7,94
(m, 2H), 7,82 (d, Jv= 8,7Hz, 1H), 7,55 (d, J =15,8Hz, 1H), 6,54 (d, ] =15,8Hz,
1H), 5,13 - 5,06 (cac dinh bi che khuét), 4,01 - 3,92 (m, 2H), 3,71 - 3,67 (m, 2H),
3,33 - 3,24 (céc dinh bi che khudt), 3,18 - 3,12 (m, 1H), 2,38 - 2,36 (m, 1H), 1,52
(s, 6H), 1,51 (s, 6H), 1,41 - 1,40 (m, 2H), 1,09 (d, J = 6,6Hz, 3H), 0,94 (s, 9H);
“C-NMR (CD;OD) & 165,5; 156,5; 140,1; 134,8; 134,7; 134,0; 126,5; 120,0;
114,6; 113,65 56,9; 51,7; 45,2, 42,0; 35,9; 31,9; 30,6; 30,2; 22,6; 18,3.
Vidu38
Piéu ché N-hydroxy-3-[1-(2-isopropylamino-etyl)-2-(2,4,4-trimetyl-pentyl)-1H-
benzoimidazol-5-yl]-acrylamit (39)

Hop chat (39) néu & d&& muc nay duoc didu ché theo cac phuong phap da
md ta trong vi du 1 bing cach str dung hop chét ban dau thich hop. Do tinh khiét
xac dinh bang phuong phap HPLC & bude song 254nm: 97,9%; tg = 1,49 phut;
LC/MS (ESI) m/z: 401 ([M+H]"). '"H-NMR (CD;0D) & 7,98 (d, J = 8,7Hz, 1H),
7,79 - 1,76 (m, 2H), 7,24 (d, J = 15,7Hz, 1H), 6,39 (d, J = 15,7Hz, 1H), 4,97 - 4,89
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(cac dinh bi che khuét), 3,70 - 3,66 (m, 2H), 3,53 - 3,47 (m, 1H), 3,34 - 3,28 (cac
dinh bi che khuét), 3,22 - 3,15 (m, 1H), 2,31 - 2,29 (m, 1H), 1,39 - 1,38 (m, 9H),
1,07 (d, T =6,6Hz, 3H), 0,9 (s, 9H); “C-NMR (CD;0D) & 165,5; 156,9; 140,5;
134,7; 134,4; 126,3; 118,9; 115,9; 113,8; 53,2; 51,5; 44,2; 42,8; 35,7; 31,9; 30,9;
30,2; 29,6; 19,1; 18,8.

Vidu39

Diéu ché 3-[1-(2-etylamino-etyl)-2-(2,4,4-trimetyl-pentyl)-1H-benzoimidazol-5-
yl]-N-hydroxy-acrylamit (40)

Hop chét (40) néu & d& muc nay duoc didu ché theo cac phuong phap da
mb ta trong vi du 1 bang cach st dung hop chét ban dAu thich hop. P tinh khiét
xac dinh bang phuong phap HPLC & bude séng 254nm: 100,0%; tg = 1,57 phut;
LC/MS (ESI) m/z: 387 ([M+H]"). '"H-NMR (CD;0D) & 7,96 (d, J = 8,6Hz, 1H),
7,79 (s, 1H), 7,78 - 7,75 (d, J=8,7Hz, 1H), 7,23 (d, J=15,7Hz, 1H), 6,37 (d,
J=15,7Hz, 1H), 4,96 - 4,89 (cac dinh bi che khuét), 3,70 - 3,68 (m, 2H), 3,36 -
3,28 (cac dinh bi che khuét), 3,26 - 3,14 (m, 3H), 2,31 - 2,30 (m, 1H), 1,40 - 1,32
(m, 5H), 1,07 (d, ] = 6,6Hz, 3H), 0,92 (s, 9H); *C-NMR (CD;0D) & 165,6; 156.,9;
140,6; 134,9; 134,5; 134,2; 126,2; 118,7; 116,0; 113,7; 51,6; 46,5; 45,0; 42,7;
35,8; 31,9; 30,8; 30,2; 22,6; 11,4.

Vidu 40

Diéu ché 3-[1-(2-dietylamino-etyl)-2-(2,4,4-trimetyl-pentyl)-1H-benzoimidazol-5-
yl]-N-hydroxy-acrylamit (41)

Hop chit (41) néu ¢ dé muc nay duoc didu ché theo cac phuong phap da
md ta trong vi du 1 bing cach sir dung hop chit ban dau thich hop. Do tinh khiét
xac dinh bing phuong phdp HPLC & budc soéng 254nm: 85,6%, tg = 1,55 phut.
LC/MS m/z: 415 ([M+H]"). "H-NMR (CD;0D) & 7,91 (d, 2H, J = 6,0Hz), 7,80 (br,
d, 1H, J=8,9Hz), 7,68 (d, 2H, J = 15,8Hz), 6,58 (d, 1H, J = 15,8Hz), 4,96 (br, q,
2H), 3,64 (br, q, 2H), 3,43 (q, 4H, J=7,3Hz), 1,40 (t, 8H), 1,09 (br, d, 4H,
J=6,6Hz), 0,94 (br, s, 10H); *C-NMR (CD;0D) & 156,8; 140,4; 135.8; 134.4;
134,3; 126,1; 115,8; 113,2; 119,7; 119,2; 51,6, 50,3; 40,3; 35,8; 31,9; 22,6; 9,0.
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Vi du 41

Diédu ché 3-[1-(2-dietylamino-etyl)-2-propyl-1H-benzoimidazol-5 -yl]-N-hydroxy-
acrylamit (42)

Hop chit (42) néu & d& muc nay duge didu ché theo céé phuong phép da
mb ta trong vi du 1 bing cach str dung hop chit ban diu thich hop. D6 tinh khiét
xac dinh bang phuong phap HPLC & bude séng 254nm: 99,0%, tg = 0,68 phut.
LC/MS (ESI) m/z: 345 ((M+H]"). "H-NMR (CD;OD) & 8,15 (d, 2H, J= 8,7Hz),
7,68 (d, 1H, J = 15,8Hz), 6,63 (d, 1H, J = 15,8Hz), 5,08 (br, t, 2H), 3,70 (br, t, 2H),
3,44 (br, m, 4H), 3,35 (t, 2H), 2,03 (br, m, 2H), 1,44 (t, 6H, J =7,2Hz), 1,20 (t, 3H);
PC-NMR (CD;0D) & 165,5; 157,4; 139,8; 135,5; 133,5; 132,3; 120,7; 120,7;
114,5; 114,3; 40,8; 28,5; 21,0; 13,9; 9,1.

Vi du 42

Diéu ché 3-[1-(2-dietylamino-etyl)-2-(2-metylsulfanyl-etyl)- 1H-benzoimidazol-5-
yl]-N-hydroxy-acrylamit (45)

Hop chét (45) néu & d&& muc nay duoc didu ché theo cic phwong phap da
md ta trong vi du 1 bing cach st dung hop chit ban ddu thich hop. Thu duoc
17mg san phim (trong hai budc) dudi dang mudi TFA. Do tinh khiét xac dinh
bang phuong phap HPLC & budc séng 254nm: 80%, tg = 0,50 phut. LC/MS (ESI)
m/z: 377 ((M+H]"). '"H-NMR (CD;0D) & 7,79 (1H, s), 7,77 (1H, d), 7,66 (1H, d,
J=28,6Hz), 7,54 (1H, d, J = 15,8Hz), 6,44 (1H, d, J=15,8Hz), 4,83 (2H, bi che
khuét do DHO, x4c dinh dwogc béng COSY), 3,57 (2H, m), 3,41 (2H, t, ] =7,1Hz),
3,32 (4H), 3,01 (2H, t, J = 7,1Hz), 2,89 (3H, s), 1,30 -1,25 (9H, t tring nhau).

Vidu43

Piéu ché 3-[2-butyl-1-(2-isopropylamino-etyl)-1H-benzoimidazol-5-y1]-N-
hydroxy-acrylamit (46)

Hop chit (46) néu & dé muc nay dugc didu ché theo cac phuong phap da
md ta trong vi du 1 bang cach st dung hop chit ban du thich hop. P6 tinh khiét
xac dinh bang phuong phap HPLC & budc song 254nm: 98,4%; tg = 1,56 phut.
LC/MS m/z: 345 (IM+H]"). '"H-NMR (DMSO0-dg) & 0,95 (3H, t), 1,22 (6H, m),
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1,42 (2H, m), 1,80 (2H, m), 3,13 (2H, m), 3,41 (3H, t), 4,69 (2H, 1), 6,58 (1H, m),
7,56 (1H, m), 7,73 (1H, m), 7,90 (2H, m), 9,14 (2H, br s).

Di€u ché bazo ty do cuia hgp chat néu & dé muc nay

Cho NH,0H.HCI (12 duong lwong) vao dung dich di duoc khudy trude
chira metyl este (1 duong lugng) trong metanol kho. Khudy hdn hop nay trong bé
nude da-nudce trong khoang thoi gian 10 phuat, sau d6 thém dung dich natri metoxit
(20 duong luong). Phuong phap HPLC cho biét phan tng d hoan thanh sau 20

phut, quan sat thiy luong axit nhé hon 1%.

San phim thé thu dwoc duoc xir Iy bing dung dich HC1 1M cho t6i khi toan
bd chét két tiia da dwoc hoa tan hét (do pH bing khoang tir 1 dén 2). Than trong
diéu chinh d¢ pH t6i khoang 7-8 bing cach st dung NaOH hogc NaHCOs, chét két
tia tao thanh dugc thu gom béng cach loc. Chét ran nay duoc rira mot 1an béng
nude. Sau do, chét rin thu duoc lai duoc tao huyén phu trong metanol va nudc, va
dugc xir ly bing dung dich HC1 6N cho t6i khi hoa tan hét. Than trong didu chinh
do pH t6i khoang 7-8 bang cach st dung NaOH va NaHCOs;. Chét két tia tao
thanh lai dugc thu gom béng cach loc; thu duoc hop chét & dang bazo tu do sau
khi 1am khé trong chan khong, hiéu suét dat khoang 80%-85%.

Piéu ché mudbi axit clohydric cua hop chit néu & dé muc nay

Hop chét & dang bazo tu do néu trén duoc tao huyén pht trong metanol va
nuée va dugce xir ly bang dung dich HCI 6N (2,8 duong lugng). Dung dich tré nén
trong subt. Sau khi loai metanol trén thiét bi bay hoi kiéu quay, thu dwoc mubi axit
clohydric bang cach sdy kho nhiét do thip. Mubdi nay c6 thé duoc tai két tinh tir
metanol (do tinh khiét xac dinh bang phwong phap HPLC & budc song 254nm
>99%).

Vidu 44
Pidu ché 3-[2-butyl-1 -(3-isopropylamino-propyl)- 1H-benzoimidazol-5-y1]-N-
hydroxy-acrylamit (47)

Hop chét (47) néu & d& muc nay duoc didu ché theo céc phuong phép da

mb ta trong vi du 1 bing cach sir dung hop chit ban ddu thich hop. D9 tinh khiét
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xac dinh bing phwong phap HPLC & budc song 254nm: 98,2%; tg = 1,72 phut.
LC/MS (ESI) m/z: 359 ((M+H]"). '"H-NMR (DMSO-dg) & 0,95 (3H, t), 1,22 (6H,
m), 1,45 (2H, m), 1,82 (2H, m), 2,14 (2H, m), 3,17 (4H, m), 3,28 (1H, m), 4,52
(2H, t), 6,62 (1H, m), 7,57 (1H, m), 7,72 (1H, m), 7,89 (2H, m), 8,80 (2H, br s).

Vi du 45

Diéu ché 3-[1-(1 -benzyl-piperidin-4-yl)-2-butyl-1H-benzoimidazol-5-y1]-N-
hydroxy-acrylamit (48)

Hop chét (48) néu & d& muc nay duge didu ché theo cic phuong phap da
md ta trong vi du 1 bang cach st dung hop chét ban dau thich hop. D6 tinh khiét
xac dinh bing phuong phap HPLC & buée song 254nm: 96,7%, tg = 1,35 phut.
LC/MS m/z: 433 ([M+H]"). "TH-NMR (DMSO-dg) 8 0,94 (3H, s), 1,41 (2H, m),
1,77 (2H, m), 2,19 (2H, m), 2,99-3,10 (2H, m), 3,24 (4H, m), 3,68 (2H, m), 4,38
(2H, s), 5,01 (1H, m), 6,65 (1H, d, J =15,8Hz), 7,47-7,49 (3H, m), 7,61 (1H, d,
J=15,8Hz), 7,69 (3H, m), 7,97 (1H, s), 8,60 (1H, d, J=8,8Hz), 10,35 (2H, s),
11,95 (1H, s).

Vidu 46

Diéu ché 3-[2-butyl-1-(2-etylamino-etyl)- 1H-benzoimidazol-5-yl]-N-hydroxy-
acrylamit (44)

Hop chét (44) néu & d&& muc nay duoc didu ché theo cac phuong phép da
m6 ta trong vi du 1 bang cach st dung hop chit ban ddu thich hop. D9 tinh khiét
x4c dinh bang phuong phap HPLC & budc song 254nm: 98%; LC/MS m/z: 331
(IM+H]"). 'TH-NMR (DMSO-dg) & 10,88 (br s, 1H), 9,12 (br s, 2H), 7,93 (s, 1H),
7,87 (d, 1H, J = 8,4Hz), 7,71 (d, 1H, J = 8,3Hz), 7,62 (d, 1H, J = 15,7Hz), 6,59 (d,
1H, J = 15,6Hz), 4,67 (gidng t, 2H), 3,42 (br s, 2H), 3,08 (q, 2H, J=7,7Hz,
Pr-CHy), 3,05 (br s, 2H), 1,81 (m, 2H), 1,45 (m, 2H), 1,18 (t, 3H, J = 7,1Hz), 0,95
(t, 3H, J=7,0Hz); "C-NMR (DMSO-dg) & 162,6; 156,2; 138,0; 135,0; 133,5;
131,6; 123,5; 119,2; 114,8; 112,1; 44,5, 42,4, 40,6; 28,2; 25,2; 21,7; 13,5; 10,8.

Vi du 47

Didu ché 3-[2-but-3-enyl-1-(2-etylamino-etyl)-1H-benzoimidazol-5-y1]-N-
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hydroxy-acrylamit (49)

Hop chét (49) néu & d& muc nay dugc didu ché theo cac phuong phép da
md t4 trong vi du 1 bang cach sur dung hop chét ban diu thich hop. HPLC: 99,0%;
tg=1,61 phit; LC/MS m/z: 329 ([M+H]"). 'H-NMR (CD:OD) & 7,85 (d,
J=28,5Hz, 1H), 7,78 (s, 1H), 7,72 (d, J = 8,5Hz, 1H), 7,38 (d, J = 15,7Hz, 1H),
6,40 (d, J =15,5Hz, 1H), 6,02 - 5,92 (m, 1H), 5,19 (dd, J =17,1; 1,3Hz, 1H), 5,12
(dd, J=10,2; 0,9Hz, 1H), 4,80 (t, J = 6,4Hz, 2H), 3,62 (t, J = 6,2Hz, 2H), 3,22 -
3,16 (m, 2H), 2,71 (q, ] = 7,2Hz, 2H), 1,35 (t, ] = 7,2Hz, 3H); >C-NMR (CD;0D)
6 178,3; 157,1; 140,7; 136,5; 133,9; 125,9; 118,8; 117,6; 116,2; 113,2; 101,5; 67,6;
46,4;44,9; 42,4, 31,6; 26,7; 20,7; 11,4.

Vidu 48

Piéu ché 3-[2-hexyl-1-(2-isopropylamino-etyl)-1H-benzoimidazol-5-yl]-N-
hydroxy-acrylamit (50)

Hop chét (50) néu & d& muc nay duoc didu ché theo cac phuong phép da
md ta trong vi du 1 bing cach str dung hop chét ban dau thich hop. Do tinh khiét
xdc dinh bang phuong phap HPLC & budc song 254nm: 94,4%, tg = 1,32 phut.
LC/MS (ESI) m/z: 373 ([M+H]"). '"H-NMR (CD;0D) & 7,80 (1H, d, J = 8,5Hz),
7,74 (1H, s), 7,64 (1H, d, J=9,0Hz), 7,50 (1H, d, J=13,6Hz), 6,42 (1H, d,
J=15,8Hz), 4,65 (2H, d, J=6,6Hz), 3,48 (2H, d, J=6,6Hz), 3,38 (1H, qt,
J=6,5Hz), 3,13 (2H, t, J = 5,9Hz) 1,82 (2H, t, J = 6,7Hz), 1,44 (2H, t, ] = 7,0Hz),
1,29 (7H, m), 0,84 (6H, d, ] = 7,0Hz).

Vidu49
Piédu ché 3-[1-(2-dimetylamino-etyl)-2-(2,4,4-trimetyl-pentyl)-1H-benzoimidazol-
5-yl]-N-hydroxy-acrylamit (51)

Hop chét (51) néu & d&& muc nay duoc diéu ché theo cac phuong phép da
md ta trong vi du 1 bing cach st dung hop chét ban dau thich hop. Do tinh khiét
xac dinh bing phuong phap HPLC & budc séng 254nm: 100%, tg = 1,49 phit.
LC/MS m/z: 331 ((M+H]"). '"H-NMR (DMSO-dg) & 0,85 (9H, s), 1,03 (2H, d,
J=6,4Hz), 1,34 (2H, m), 2,27 (1H, m), 3,00 (6H, s), 3,24 - 3,27 (4H, m), 4,79
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(H, m), 6,53 (1H, d, J=15,72Hz), 7,62 (1H, d, J=15,7Hz), 7,75 (1H, d,
] =8,4Hz), 7,86 (1H, s), 7,87 (1H, d, ] = 8,4H7).

Vi du 50

Piéu ché 3-[1-(2-etylamino-etyl)-2-hexyl-1H-benzoimidazol-5-y1]-N-hydroxy-
acrylamit (52)

Hop chét (52) néu & d& muc nay dugc didu ché theo cac phuong phéap da
mb ta trong vi du 1 bing cach sit dung hop chét ban ddu thich hop. Céc phuong

phap cu thé hodc ¢ thay ddi dwoc mo ta dudi day.
Bude 3

Cho tung phén SnCl,.2H,0 (31,45g, 139,4mmol, 5 duong lugng) vao dung
dich da khudy chita metyl este cta axit 3-[4-(2-etylamino-etylamino)-3-nitro-
phenyl}-acrylic (8,174g, 27,87mmol) va heptaldehyt (4,85g, 42,47mmol, 1,52
dwong lugng) trong AcOH va MeOH (véi ty 18 1:9 theo thé tich, 300ml). Hdn hop
thu dugc duge dun néng téi nhiét do 40°C két hop véi khudy. Qua trinh phan ing
duoc theo ddi bang phwong phap LC/MS. Khi phan ung hoan thanh, dung moi
duoc loai ra dudi ap sudt giam & nhiét d6 thdp hon 40°C. Phan cin thu duoc duoc
pha lodng vé6i EtOAc (50ml), sau d6 bazo hod (pH >10) bing dung dich Na,CO;
bdo hoa trong nude va chiét bang diclometan (3 14n). C6 thé cin loc hdn hop nay
dé loai bo cac chit két tia mau tring hoic huyén ph tao ra tir thiéc dé thu duoc
cac 1op tach trong subt. Dich chiét hitu co dugce thu gom, [am khd (Na,SO,), loc va
lam bay hoi dén kho. Phan cin dang du thu dugc duge tinh ché bing phuong
phép sic ky cot nhanh (silic oxit, 67x65mm, dung moi gradien MeOH/DCM
chuyén tir 0% sang 10%). Metyl este ciia axit 3-[1-(2-etylamino-etyl)-2-hexyl-1H-
benzoimidazol-5-yl]-acrylic thu dugc dudi dang chét rin mau vang (4,445 g,
44,6%). Do tinh khiét x4c dinh bing phuong phap HPLC & bude séng 254nm:
98,8%, tg = 1,71 phut. LC/MS (EST) m/z: 358 ([M+H]"). "H-NMR (CDCL;) & 7,88
(14, d, J=1,2Hz), 7,83 (1H, d, ] =16,0Hz), 7,43 (1H, dd, J = 8,4; 1,4Hz), 7,33
(IH, d, J = 8,4Hz), 6,43 (1H, d, ] = 15,9Hz), 4,22 (2H, t, ] = 6,6Hz), 3,80 (3H, s),
3,01 (2H, t, ] = 6,6Hz), 2,89 (2H, t, J = 7,9Hz), 2,65 (2H, q, J =7,1Hz), 1,91 (2H,
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dinh nam, J =7,8Hz), 1,46 (2H, m), 1,35 (4H, m), 1,07 (3H, t, J = 7,1Hz), 0,90
(3H, t, ] = 7,0Hz). Chét rin nay co thé duoc tai két tinh béng hexan-ete dé tao ra
chit rin mau tring hodc vang nhat v6i do tinh khiét xac dinh bing phuong phap

HPLC & budc séng 254nm 1a 99,2%.

Mot phuong phap tong hop khac bit ddu bang 2,725g metyl este clia axit
3-[4-(2-etylamino-etylamino)-3-nitro-phenyl]-acrylic, thu dwgc hop chit néu & dé
muc nay véi hiéu sudt 52,8% (1,753g).

Buéc 4

Cho dung dich chira NaOMe trong MeOH (25%, 4,37M, 55ml, 240mmol)
vao dung dich chtra metyl este cua axit 3-[1-(2-etylamino-etyl)-2-hexyl-1H-
benzoimidazol-5-yl]-acrylic (4,428g, 12,39mmol) va NH,OH.HCI (8,66g,
124,7mmol) trong MeOH kho (50ml), dung dich nay dd duoc khudy va lam lanh
trong bé nuéc da kho/axeton. Sau d6, hdn hop phéan tng nay dugc khudy & nhiét
do trong phong. Qua trinh phén tng duoc theo ddi bang phwong phap LC/MS
(phéan ng nay thuong hoan thanh sau khoang thoi gian tir 30 dén 90 phut) va ding
phan tmg bang cach bd sung dung dich HCI 6N (40ml). Hén hop thu dugce (do tinh
khiét xac dinh bang phwong phap HPLC & budc séng 254nm = 94,6%) dugc bd
sung thém nuéc Milli-Q, diéu chinh t6i d6 pH ~ 8 biang dung dich NaOH 1N va
lam bay hoi dé loai dung méi hiru co. Phan cin thu duge duge ria béng nudc
Milli-Q (3 14n) va lai dugc hoa tan trong MeOH-DCM, sau d6 dung dich nay dugc
loc va pha lodng bang nuéc Milli-Q. Huyén phu thu duge duge lam bay hoi dé loai
dung méi hitu co va phan cin duge rira bing nude Milli-Q (2 14n) dé thu dwoc
bazo tw do ctia hop chit néu ¢ dé muc nay (do tinh khiét x4c dinh bang phuong
phap HPLC & bude song 254nm = 98%). Bazo tw do nay c6 thé duogc tai két tinh tir

MeOH-etyl axetat dé tao ra chit rin mau tring hodc vang nhat.
Budc 5: Piu ché mudi axit clohydric

Hoa tan bazo ty do néu trén trong MeOH va dung dich HCI 6N véi lugng
du (d6 pH cudi < 2) va dung dich trong subt ndy dugc 1am bay hoi dén kho va rira
bing MeOH, cét ddng s6i véi PhMe (1 1in) va EtOAc (2 13n). Chét rin thu duoc

duogc tai két tinh tr MeOH-EtOAc dé tao ra chit rin mau trdng hodc vang nhat
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(3,298g, 61,7%). P tinh khiét xac dinh bing phuwong phap HPLC & budc song
254nm 14 98,4% - 99,6%, tg = 1,23 phit. LC/MS (ESI) m/z: 359 ([M+H]).
'H-NMR (CD;0D) & 9,33 (NH du), 8,03 (1H, d, J =8,3Hz), 7,77 (1H, s), 7,73
(1H, d, J=8,2Hz), 7,16 (1H, d, ] = 15,7Hz), 6,34 (1H, d, J = 15,7Hz), 4,88 (2H,
tring véi DHO, xé4c dinh duge bang COSY), 3,63 (2H, gidng br t), 3,32 (2H, d,
J=17,9Hz), 3,15 (2H, q, ] = 7,1), 1,94 (2H, dinh nam, J = 7,1), 1,53 (2H, dinh nim,
J=6,7Hz), 1,42-1,31 (4H, m), 1,33 (3H, t, J=7,1Hz), 0,88 (3H, t, J =7,0Hz);
BC-NMR (CD;OD) & 163,4; 155,8; 138,1; 133,0; 132,0; 130,3; 125,1; 117.4;
112,8; 112,5; 44,5; 43,2; 41,1; 30,5; 28,0; 25,3; 25,2; 21,6; 12,4; 9,6. Phan tich
nguyén t& Cl (ctia hop chét C,oH3N,0,.2HCI) theo 1y thuyét: 16,44; theo thuc
nghiém: 16,00.

Vi du 51

Piéu ché N-hydroxy-3-[1-(2-isopropylamino-etyl)-2-(3,3,3-triflo-propyl)- 1H-
benzoimidazol-5-yl]-acrylamit (53)

Hop chit (53) néu ¢ d& muc nay dugc didu ché theo cac phuong phép da
mb ta trong vi du 1 bing cach sir dung hop chit ban diu thich hop. HPLC: 98,1%;
tg = 0,63 phat. LC/MS m/z: 385 ([M+H]").

Vidu 52

Diéu ché 3-[1-(2-dimetylamino-etyl)-2-hex-3-enyl- 1H-benzoimidazol-5-y1]-N-
hydroxy-acrylamit (54)

Hop chét (54) néu & @& muc nay dugc didu ché theo cac phuong phép da
mb ta trong vi du 1 bing cach sir dung hop chét ban dau thich hop. Do tinh khiét
xac dinh bang phuong phap HPLC & budc song 254nm: 99,9%, tg = 0,96 phut.
LC/MS (ESI) m/z: 357 ((IM+H]"). '"H-NMR (CD;0D) & 7,87 (1H, d, J = 8,6Hz),
7,80 (1H, d, J=8,8Hz), 7,72 (1H, d, J=8,3Hz), 7,49 (1H, d, J=15,8Hz), 6,44
(1H, d, J = 15,8Hz), 5,44 (1H, m), 5,38 (1H, m), 4,84 (2H, t, ] = 6,1Hz), 3,61 (2H,
t, I=17,7Hz), 3,20 (2H, t, J =4,2Hz) 2,97 (6H, s), 2,61 (4H, qt, J =7,1Hz), 1,93
(2H, qn, J =7,7Hz), 0,78 (3H, t, J = 7,5Hz); "C-NMR (CD;0D) & 163,6; 160,0;
155,1; 138,1; 134,1; 133,1; 131,9; 131,6; 124,7; 123,9; 118,2; 117,2; 114,3; 113,1;
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111,8; 53,2;42,1; 38,8; 24,8; 23,3; 19,4; 12,4.
Vidu 53

Pidu ché 3-[1-(2-amino-etyl)-2-(2,4,4-trimetyl-pentyl)- 1 H-benzoimidazol-5-y1]-N-
hydroxy-acrylamit (55)
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Budce 1

Cho SnCl,.2H,0 (184mg, 0,815mmol) vao dung dich da khuéy chira metyl
este cua axit 3-[4-(2-tert-butoxycarbonylamino-etylamino)-3-nitro-phenyl]-acrylic
(IlTal, 65,2mg, 0,178mmol) va 3,5,5-trimetylhexanal (45ul, 0,26mmol) trong hdn
hop dung moi AcOH-MeOH (1:9 theo thé tich, 2ml) va DCM (Iml). Hon hop thu
dugc dugc dun néng téi nhiét do 40°C két hop véi khudy qua dém. Dung moi
duoc loai ra duéi ap sudt giam va phan cin thu dugc duge bd sung thém dung dich
Na,COj; bdo hoa trong nude va chiét bing EtOAc (3 14n). Dich chiét tao ra hop
chét tho (VIal-1, 91mg) c6 do tinh khiét x4c dinh bing phuong phap HPLC &
budc song 254nm 1a 49,3%, tg = 3,02 phat va 7,9%, tg =1,97 phat (de-Boc).
LC/MS (ESI) m/z: 458 ((M+H]") va 358 ((M+H]", de-Boc).

Budce 2

Hoa tan hop chét thd (VIal-1) trong MeOH (4ml) va dung dich HCI 6N
(1ml) va dun néng hén hgp & nhiét d6 70°C trong 30 phit. Dung dich nay duoc
lam bay hoi dén kho va lam ddng bay hoi bing PhMe (2 14n) va MeOH (1 lin).
Phén cin (hop chit VIa-1 tho, 81,9mg) dugc chia thanh 2 phan (43,4mg, tuong
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duong véi 0,0945mmol hop chit ¢6 cong thie Illal va 38,5mg, tuong duong voi

0,0839mmol hop chit c6 cong thire Illal).
Budce 3

Hop chét (55) néu & dé muc nay dugc diéu ché theo budc 4 trong vi du 1
bang cach sir dung hop chit tho (VIa-1, 38,5mg). Hop chéat VIIa-1 dugc diéu ché
duéi dang mudi TFA (2,3mg, 4,7% tir hop chét I1lal). o tinh khiét xéc dinh bing
phuong phap HPLC & budc song 254nm 1a 92,7%, tg = 1,46 phat. LC/MS (ESI)
m/z: 359 (M+H]"). '"H-NMR (CD;0D) & 7,81 (1H, s), 7,70 (1H, d, J=8,6Hz),
7,65 (1H, d, J = 8,4Hz), 7,59 (1H, d, J = 15,8Hz), 6,47 (1H, br d, J = 14,6Hz), 4,63
(2H, t, J=5,4Hz), 3,38 (2H, t, J=6,5Hz), 3,02 (1H, dd, J = 15,5, 6,5Hz), 2,90
(IH, dd, J=15,3, 8,6Hz), 2,20 (1H, br s hodc m), 1,33 (1H, dd, J = 14,1, 3,4Hz),
1,25 (1H, dd, J = 14,0, 6,6Hz), 0,98 (3H, d, J = 6,2Hz), 0,83 (9H, s).

Vi du 54

Diéu ché 3-[1-(2-amino-etyl)-2-(2-metoxy-nonyl)- 1H-benzoimidazol-5-y1]-N-
hydroxy-acrylamit (56)

Hop chét (56) néu & d& muc nay duoc didu ché theo cac phuong phap da
md ta trong vi du 53 bang céach st dung hop chét ban dau thich hop. P tinh khiét
xé4c dinh bang phuong phap HPLC & budc song 254nm 1a 91,8%, tr = 1,93 pht.
LC/MS (ESI) m/z: 403 ([M+H]"). '"H-NMR (CD;0D) & mot s6 dinh phd duge xac
dinh: 7,81 (1H, s), 7,70 - 7,58 (3H, m), 6,46 (1H, br d, J = 14,4Hz), 4,62 (2H, m),
3,69 (1H, br s hodc m), 3,38 (2H, t, ] = 7,3Hz), 1,67 (1H, m), 1,56 (1H, m), 1,50-
1,20 (10H, m), 0,82 (3H, t, ] = 6,2Hz).

Vidu 55

Piéu ché 3-[2-butyl-1-(2-dimetylamino-etyl)- IH-benzoimidazol-5-y1]-N-hydroxy-
acrylamit (57)

Hop chit (57) néu & d& muc nay dugc diéu ché theo cac phuong phap da
md ta trong vi du 1 bang cach st dung hop chit ban dau thich hop. Do tinh khiét
xéac dinh bang phwong phap HPLC & budc song 254nm 1a 100%, tg = 0,42 phut.
LC/MS m/z: 331 ([IM+H]"). '"H-NMR (DMSO-d¢) 8 0,97 3H, t, J = 7,3Hz), 1,49
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(3H, m), 1,83 (2H, m), 3,09 (2H, t, ] = 7,72Hz), 3,54 (21, t, J = 7,6Hz), 4,74 (2H,
t, J=17,6Hz), 6,57 (1H, d, J=15,7Hz), 7,62 (1H, d, J=15,7Hz), 7,71 (1H, d,
J=8,6Hz), 7,93 (1H, d, J = 8,6Hz), 7,97 (1H, s), 10,68 (2H, br s).

Vidu 56

Diéu ché 3-[2-hexyl-1-(2-dimetylamino-etyl)- 1H-benzoimidazol-5-y1]-N-hydroxy-
acrylamit (58)

Hop chat (58) néu & d& muc nay dugc didu ché theo cac phuong phap da
md ta trong vi du 1 bing cach sir dung hop chét ban dau thich hop. D tinh khiét
xac dinh bang phuong phap HPLC & budce song 254nm 1a 100%, tg = 0,42 phut.
LC/MS m/z: 359 ([M+H]"). 'H-NMR (DMSO-d) & 0,89 (3H, t, J = 6,9Hz), 1,28-
1,54 (6H, m), 1,85 (2H, m), 2,92 (6H, s), 3,09 (2H, t, J =7,6Hz), 3,51 (2H, t,
J=17.8Hz), 4,76 (2H, t, 1=7,8Hz), 6,57 (1H, d, J=15,8Hz), 7,63 (1H, d,
J=15,8Hz), 7,70 (1H, d, J = 8,6Hz), 7,90 (1H, d, J = 8,6Hz), 7,91 (1H, s), 10,68
(2H, br s).

Vidu 57

Piéu ché 3-{ 1-(2-dietylamino-etyl)-2-[2-(2,2-dimetyl-propionylamino)-etyl]-1H-
benzoimidazol-5-yl}-N-hydroxy-acrylamit (61)

Hop chét (61) néu & d& muc nay duge diéu ché theo cac phuong phép duoc

md ta dudi day, bude 1 va bude 2 duoc thyc hién nhu trén So dd I:

Budce 3
? O
OaN. ot e A HpN oy
\I;f ! O ancrp.am,0, : H ’T TN

ﬁ[\;"""“\:&"“j 3 Ha e
p AcOH, MeOH, g
[ 45°0 [
N

- M.

[ M

19 E ; 812

Cho thiéc clorua (1,182, 10,0mmol) vao dung dich da duoc khuéy trude
chira metyl este cua axit 3-[4-(2-dietylamino-etylamino)-3-nitro-phenyl]-acrylic
(61-1, 280mg, 1,0mmol) trong axit axetic bang (5ml). Dung dich thu duoc dugc

dun néng t6i nhi€t do 45°C trong 17 gio va sau d6 lam ngudi téi nhiét do trong
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phong. Dung mdi dugc loai ra trong chan khong. Thém nude (20ml) va diclometan
(20ml) vio phan cin va khudy trong 30 phit. Lép hitu co duge lam kho (MgSOy),
loc va c6 dén khi con lai cin dang dau. Thém 100ml ete dietyl vao hon hop nay va
khudy trong 4 gid. Hop chit metyl este cua axit 3-[3-amino-4-(2-dietylamino-
etylamino)-phenyl]-acrylic dugc didu ché véi hiéu sudt 54,9% (207,6mg). LC/MS
m/z: 292 ([M+H]").

Budc 4
MM, AVIL £ Fmog. o0
oy l { EDG, HOBLHIO,  F K. _-%.COMo
- OH Dﬁfésgg HN”‘é¢
; ‘W; nhiét )
{"H d‘} ﬁfh{k{} trang phoéng [
M.
81:2 613 [ &=t

Cho dung dich hon hgp chira N-(3-dimetylaminopropyl)-N’-etylcarbodiimit
hydroclorua (2,55g, 13,3 1mmol), 1-hydroxybenzotriazol hydrat (2,04g,
13,31mmol), N,N-diisopropyletylamin (2,20ml, 13,31mmol) va diclometan
(26,6ml) vao dung dich da dugc khudy trude chira metyl este clia axit 3-[3-amino-
4-(2-dietylamino-etyl-amino)-phenyl]-acrylic (61-2, 1,93g, 6,65mmol) va
diclometan (13,3ml). Sau khi khudy trong 0,5 gi®, bd sung Fmoc-Gly-OH (61-3,
2,97g, 9,98mmol). Khi hop chit ban d4u da phan ung hét, thém etyl axetat (100ml)
vao dé pha loang hdn hop nay. Cac 16p hitu co dugce rira bing dung dich natri
hydrocacbonat bdo hoa (2x25ml) va nude mubi (2x25ml), trude khi lam kho bang
natri sulfat. Sau d6, hdn hgp nay duoc loc va cd trong chan khong. Hop chit metyl
este clia axit 3-[3-amino-4-(2-dietylamino-etylamino)-phenyl]-acrylic dugc diéu

ché v6i hiéu suit 67,3% (2,54 g). LC/MS m/z: 571 ([M+H]").

Budc 5
Fmpc..
u Imtiw s ,‘_,C«QQME‘ Fmgc-——N}";{ f'.N'“"'“:’l“j‘QZT””%""CQEME
HN AR 707C fif"&‘*ﬁy
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) ea [ ] es
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Cho axit axetic bang (8,9ml) vao metyl este cua axit 3-[3-amino-4-(2-
dietylamino-etylamino)-phenyl]-acrylic (61-4, 2,54g, 4,46mmol) va hon hop phan
g nay duoc khudy & nhiét d6 70°C trong 14 gid. Khi phan tng hoan thanh, hdn
hgp nay duoc cd trong chan khong. Dung dich natri hydrocacbonat bdo hoa (20ml)
duoc bd sung vao hdn hop nay va diclometan (3x20ml) duge dung dé chiét 16p
nude. Dich chiét hitu co thu gom dugc dugce lam khod trén natri sulfat trude khi loc
va ¢ trong chan khong. Hop chit metyl este cia axit 3-{1-(2-detylamino-etyl)-2-
[(9H-floren-9-ylmetoxycarbonylamino)-metyl]-1H-benzoimidazol-5-yl}-acrylic
(61-5) thu dugc véi hiéu sudt 66,1% (1,62 g). LC/MS m/z: 553 (IM+H]").

Budc 6
— Ak o e, OO0 M Hal Mmoo S e SG0ake
Frost NH_ &NU I 2 i
N~ piperidin, N
j il S
[ DS, nhidt 4o [
v N\l trong phang ?KN'T
' 615 : 516

—

Cho piperidin (1,45ml, 14,69mmol) vao dung dich dd duogc khuéy trude
chta metyl este coa axit 3-{1-(2-detylamino-etyl)-2-[(9H-floren-9-
ylmetoxycarbonyl-amino)-metyl]-1H-benzoimidazol-5-yl}-acrylic (61-5, 1,62g,
2,94mmol) va diclometan (8,90ml). Khi phan tng hoan thanh, hdn hop nay duogc
cd trong chan khong. San phdm can thiét duoc tach ra bang phuong phap HPLC
diéu ché dao pha. Sau khi loai dung méi dudi 4p sudt giam, thu duoc metyl este
cua axit 3-[2-aminometyl-1-(2-dietylamino-etyl)-1H-benzoimidazol-5-yl]-acrylic
duéi dang bot (0,52g, 53,6%). LC/MS m/z: 331 ([M+H]").

Buéc 7
HaN, Nowp e V208 JNH N S C0Me
— 1 . P
[ \:]\ A 3 LN
P “coa J
i —— r
. DIEA, DCM N
3 3 ‘;
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Cho 2,2-dimetyl-propionyl clorua (34,6, 0,28mmol) vao dung dich da

duoc khudy trude chira metyl este ctia axit 3-[2-aminometyl-1-(2-dietylamino-
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etyl)-1H-benzoimidazol-5-yl]-acrylic (61-6, 0,10g, 0,23mmol), N,N-
diisopropyletylamin (97pl, 0,58mmol) va diclometan (1,17ml) va hdn hop phan
ting nay duge khudy & nhiét d¢ trong phong trong 1 gi¢. Khi phan Gng hoan thanh,
thém etyl axetat (20ml) vao dé pha lodng hdn hop. Céc 16p hitu co duoc rira bing
dung dich natri hydrocacbonat bao hoa (2x20ml) va nuéc mudi (2x20ml), trude
khi lam kho béng Na,SO,. Hon hop thu dugce dugce loc va ¢o trong chan khong.
Hop chét metyl este cua axit 3-{1-(2-dietylamino-etyl)-2-[(2,2-dimetyl-
propionylamino)-metyl]-1H-benzoimidazol-5-yl}-acrylic (61-7) thu dugc v6i hiéu
sudt 76,6% (74,1mg). LC/MS m/z: 415 ([M+H])).

Budc 8

%, COgMe O:}.. : ,EL
g e I I ‘ MH NS~ "NH
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Cho natri metoxit (30% trong metanol) (0,8ml, 3,6mmol) vao dung dich da
khudy chira metyl este ctia axit 3-{ 1-(2-dietylamino-etyl)-2-[(2,2-dimetyl-
propionyl-amino)-metyl]-1H-benzoimidazol-5-yl)-acrylic (61-7, 73,8mg,
0,18mmol) va hydroxylamin hydroclorua (124mg, 1,78mmol) trong MeOH
(0,3ml) & nhiét d6 -78°C. Sau do, hdn hop phan ng ndy dwgc dé ting nhiét do tir
tir dén nhiét d¢ trong phong. Phan tng dugc theo doi bang phuong phap LC/MS va
hoan thanh sau khoang thoi gian 15 phit. Dung dich HCI 1IN dugc b sung tir tir
vao hdn hop phan tng & nhiét 9 0°C. San phdm cin thiét duoc tach ra bing
phwong phéap HPLC didu ché dao pha. Sau khi loai dung moi dudi 4p suat giam,
thu dugc 3-{1-(2-dietylamino-etyl)-2-[(2,2-dimetyl-propionylamino)-metyl]- 1H-
benzoimidazol-5-yl}-N-hydroxy-acrylamit dudi dang bot (22,2mg, 24,3%). Bo
tinh khiét xéc dinh bang phuong phap HPLC: 99,5%, tg = 0,94 phut. LC/MS m/z:
416 ((M+H]"). 'H-NMR (CD;0D) 6 7,89 (s, 1H), 7,84 (d, ] = 8,5Hz, 1H), 7,73 (d,
J=8,4Hz, 1H), 7,55 (d, J = 15,8Hz, 1H), 6,53 (d, J = 15,8Hz, 1H), 4,98 (t,
J=17,3Hz, 2H), 4,73 (s, 2H), 3,75 (t, ] = 7,5Hz, 2H), 3,42 (q, ] = 7,2Hz, 4H), 1,37
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(t, J=17,3Hz, 6H), 1,22 (s, 9H); “C-NMR (CD;0D) & 182,5; 168,9; 162,2; 161.9:
154,8; 140,8; 137,9; 135,0; 133,9; 126,0; 119,3; 117,1; 112,9; 50,9; 40,5; 39.7;
36,7;27.,6; 9,1.

Vidu 58

Piéu ché N-{2-[1 -(2-dietylamino-etyl)-5-(2-hydroxycarbamoyl-vinyl)-1H-
benzoimidazol-2-yl]-etyl}-3,3-dimetyl-butyramit (59)

Hop chét (59) néu & d& muc nay dugc didu ché theo cac phuong phép da
mb ta trong vi du 57 bing céach st dung hop chit ban dau thich hop. D tinh khiét
xac dinh bing phuong phap HPLC & budc song 254nm 1a 94,0%; tg = 0,99 phut.
LC/MS m/z: 444 ([M+H]").

Vidu 59

Piéu ché N-[1-(2-dietylamino-etyl)-5 -(2-hydroxycarbamoyl-vinyl)-1H-
benzoimidazol-2-ylmetyl]-butyramit (62)

Hop chét (62) néu ¢ dé muc nay duoc didu ché theo cac phuong phéap da
md ta trong vi du 57 bang cich sir dung hop chit ban dau thich hop. D9 tinh khiét
xac dinh bang phuong phap HPLC & buédc séng 254nm 1a 85,1%; tr = 0,58 phut;
LC/MS m/z: 402 ((M+H]"). 'H-NMR (CD;0D) & 7,88 - 7,56 (m, 2H), 7,73 (s,
1H), 7,60 (d, J = 15,8Hz, 1H), 6,51 (d, J = 15,8Hz, 1H), 4,99 - 4,79 (m, c4c dinh bi
che khuét), 4,81 (s, 2H), 3,74 (t, J=7,8Hz, 2H), 3,46 - 3,41 (m, 4H), 2,31 (t,
J=174Hz, 2H), 1,39 (t, J=7,2Hz, 6H), 0,95 (t, J=7,4Hz, 3H); “C-NMR
(CDs;0OD) 6 117,1; 165,9; 154,6; 140,9; 129,6; 128.4; 127,3; 125,9; 118,6; 112.8;
111,5; 50,7, 40,4; 38,4; 36,4; 19,9; 14,0; 9,0.

Vidu 60

Diéu ché 3-[2-(3,3-dimetyl-butyl)-1-(2-etylamino-etyl)-1H-benzoimidazol-5-y1]-
N-hydroxy-acrylamit (63)

Hop chét (63) néu & d& muc nay dwoc didu ché theo céc phuong phap da
mo ta trong vi du 1 béng cach str dung hop chét ban dau thich hop. HPLC: 99,0%;
tg = 0,93 phut; LC/MS m/z: 359 ([M+H]"). "H-NMR (CD;0D) 67,5 (d, ] = 8,4Hz,
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1H), 7,75 - 7,74 (m, 2H), 7,16 (d, J = 15,7Hz, 1H), 6,31 (d, J = 15,7Hz, 1H), 4,89
(br s, 2H), 3,72 (br s, 2H), 3,29 - 3,18 (m, 4H), 1,90 - 1,86 (m, 2H), 1,35 (t,
J=17,1Hz, 3H), 1,09 (s, 9H); *C-NMR (CD;0D) & 165,7; 158,4; 140,4; 134,9;
134,5; 134,2; 126,2; 122,5; 119,2; 115,6; 113,4; 55,3; 44,0; 40,8; 40,7; 31,3; 29,3;
22.9.

Vidu 6l

Diéu ché 3-[1-(2-dimetylamino-etyl)-2-(3,3-dimetyl-butyl)- 1 H-benzoimidazol-5-
yl]-N-hydroxy-acrylamit (64)

Hop chét (64) néu & d& muc nay dugc didu ché theo cac phuong phép da
md ta trong vi du 1 bang cach sir dung hop chit ban dau thich hop. HPLC: 99,0%;
tg = 0,83 phtt; LC/MS m/z: 359 (IM+H]"). 'H-NMR (CD;OD) & 7,94 (d,
J=17,8Hz, 1H), 7,81 (s, 1H), 7,73 (d, J=7,9Hz, 1H), 7,42 (d, J=15,7Hz, 1H),
6,64 (d, J =15,7Hz, 1H), 4,93 (br s, 2H), 3,76 (br s, 2H), 3,22 (t, ] =7,7Hz, 2H),
3,09 (s, 6H), 1,91 - 1,87 (m, 2H), 1,08 (s, 9H); *C-NMR (CD;0D) & 165.4; 158.4:
140,2; 134,5; 134,2; 133,2; 126,5; 118.,8; 115,3; 113,9; 46,4; 45,1, 42,9; 40,6;
31,3;29,2;22,9; 11,4.
Vidu 62
Piédu ché 3-[1-(2-dimetylamino-etyl)-2-pentyl-1H-benzoimidazol-5-y1]-N-
hydroxy-acrylamit (65)

Hop chit (65) néu & d& muc nay duoc didu ché theo cac phuong phap da
md ta trong vi du 1 bang cach sir dung hop chit ban dau thich hop. Do tinh khiét
xac dinh bang phuong phap HPLC & bu6c séng 254nm 1a 98,5%; tg = 0,78 phut.
LC/MS m/z: 345([M+H]"). '"H-NMR (DMSO-dg) & 0,89 (3H, m), 1,38 (4H, m),
1,83 (2H, m), 2,93 (6H, s), 3,04 (2H, m), 3,50 (2H, t), 4,70 (2H, m), 6,55 (1H, d),
7,57 (1H, d), 7,61 (1H, m), 7,81 (2H, m), 10,42 (1H, br s).
Vidu 63
Diéu ché 3-[1-(2-dimetylamino-etyl)-2-(2,2,2-triflo-etyl)-1H-benzoimidazol-5-y1]-
N-hydroxy-acrylamit (64)
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Hop chét (64) néu & d& muc nay duoc diéu ché theo cac phuong phép da
md ta trong vi du 1 bang cach st dung hop chét ban dau thich hop. D¢ tinh khiét
xac dinh bang phuong phap HPLC & budce song 254nm 1a 91,1%; tg = 0,68 phut.
LC/MS m/z: 357 (IM+H]).

Vidu 64

Diéu ché 3-[1-(2-etylamino-etyl)-2-pentyl- 1H-benzoimidazol-5-y1]-N-hydroxy-
acrylamit (68)

Hop chit (68) néu ¢ d& muc nay dugc diéu ché theo cac phuong phép da
md ta trong vi du 1 bang cach sir dung hop chét ban dau thich hop. Po tinh khiét
xac dinh bang phuong phap HPLC & budce song 254nm la 98,4%; tg = 0,87 phut.
LC/MS m/z: 345([M+H]").

Vidu 65

Pidu ché N-hydroxy-3-[1-(2-isopropylamino-etyl)-2-pentyl-1H-benzoimidazol-5-
yl]-acrylamit (71)

Hop chét (71) néu & d& muc nay duoc didu ché theo cac phuong phép da
md ta trong vi du 1 bang cach sir dung hop chit ban dau thich hop. D6 tinh khiét
xac dinh bing phuong phap HPLC & bude song 254nm 1a 97,4%; tg = 0,95 phat.
LC/MS m/z: 359 (IM+H]"). 'H-NMR (DMSO-d¢) & 0,89 (3H, m), 1,22 (6H, d),
1,38 (4H, m), 1,82 (2H, m), 2,99 (3H, m), 4,56 (2H, m), 6,51 (1H, d), 7,59 (2H, d),
7,64 (1H, m), 7,88 (1H, m), 8,74 (2H, br s).

Vidu 66
Piéu ché 3-[2-hexyl- 1-(2-metylamino-etyl)-1H-benzoimidazol-5-y1]-N-hydroxy-
acrylamit (74)

Hop chét (74) néu & d& muc ndy dugc didu ché theo céac phuong phap da
mb ta trong vi du 1 bing cach sir dung hop chét ban du thich hop. Do tinh khiét
xac dinh bang phuong phap HPLC & budc song 254nm 1a 96,0%, tz = 1,12 phit.
LC/MS m/z: 345 ([M+H]"). '"H-NMR (CD;0D) & 7,76 (2H, s), 7,70 (1H, d,
J=8,6Hz), 7,50 (1H, d, J=15,7Hz), 6,43 (1H, d, J=15,7Hz), 4,81 (2H, d,
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J=5,7THz), 3,49 (2H, br s), 3,15 (2H, dt, ] = 4,8Hz), 2,71 (3H, s), 1,85 (2H, qn,
J=5,1Hz), 1,46 (2H, m), 1,33 (4H, m), 0,85 (3H, t, J=7,1Hz); “C-NMR
(CD;0D) & 163,7; 157,8; 138.,5; 132,7; 124,2; 117,6; 113,7; 111,2; 40,2; 32.2;
30,5; 28,0; 25,6; 25,1; 21,6; 12,3.

Vidu 67

Piéu ché N-hydroxy-3-[1-(2-metylamino-etyl)-2-pentyl- 1H-benzoimidazol-5-yl]-
acrylamit (75)

Hop chit (75) néu & d& muc nay duoc didu ché theo cac phuong phéap da
mb ta trong vi du 1 bang cach sir dung hop chét ban du thich hop. P tinh khiét
xac dinh bang phuong phap HPLC & budc song 254nm 1a 97,8%; tg = 0,80 phtt.
LC/MS m/z: 331 ([M+H]"). '"H-NMR (DMSO-dg) & 0,89 (3H, m), 1,38 (4H, m),
1,84 (2H, m), 2,51 (3H, s), 3,14 (2H, m), 3,38 (2H, t), 4,70 (2H, m), 6,57 (1H, d),
7,62 (1H, d), 7,73 (1H, m), 7,96 (2H, m), 9,13 (2H, s).

Vidu 68

biéu ché 3-(2-butyl-1-pyrolidin-3-yl-1H-benzoimidazol-5-y1)-N-hydroxy-
acrylamit (69)

(e} o]
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Buoc 1

Cho tert-butyl este cia axit 3-amino-pyrolidin-1-carboxylic (11,2g,
60mmol) vao dung dich chira metyl trans-4-clo-3-nitroxinamat (Ia, 4,8g, 20mmol)
trong trietyl amin (5,5ml, 40mmol), hdn hop thu duge duge dun néng dén nhiét do

100°C trong 8 gid, sau d6 bd sung thém metyl trans-4-clo-3-nitroxinamat (4,8g,
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20mmol) va trietyl amin (5,5ml, 40mmol), hén hop thu duge duoc khudy qua dém
& nhiét do 100°C, sau d6 dirng phan timg bang cach thém 200ml DCM va 80ml
dung dich HCI 1M. Sau khi tach 16p DCM, dung dich nuéc duge chiét mot 1an nita
bang DCM, va két hop véi dung dich DCM truée do, dung dich nay da duogc rira
béng nude mudi, lam kho trén natri sulfat, roi loc qua cdt silicagel ngén, varua
bang hdn hgp gbém etyl axetat va hexan (2:1) cho t6i khi bang mau da cam dugc
rira hoan toan. Sau khi loai dung méi duéi 4p sudt giam, thu dwoc phdn cin chua
hop chit 69- 2 (dat hiéu suét khoang 80% trong hiu hét cac truong hop) dudi dang
chét rin mau da cam, hop chit nay c6 du d tinh khiét (d6 tinh khiét xac dinh bing
phuong phap HPLC 1a 95%) dé diing cho buéc phan tng tiép theo. LC/MS m/z:
292 ([M-Boc+H]").

Buadc 2

Cho aldehyt tuwong ung (3,0ml, 30,0mmol) va thiéc clorua (22,6g,
100mmol) VA0 dung dich chtra hop chét 69-2 (7,84g, 20,0mmol) trong 100ml dung
mdi hdn hop gém MeOH va AcOH (1:9), toan bo hon hop nay duroc khuéy O nhiét
d6 42°C trong 24 gid. Sau d6, hdn hop nay dugc pha lodng bang cach sir dung etyl
axetat (300ml) & nhiét d§ trong phong, va dimg phan mg bang cach thém dung
dich natri cacbonat bdo hoa (30ml). Hon hop thu duge dugce khudy trong 1 gid
nira, sau d6 16p hitu co duoc léng gan sang mot binh nén khéac. Chét rén con lai
trong binh phan tmg dugc tao huyén phil v6i mot phan etyl axetat khac (300ml),
hdn hop nay duogc ling gan va két hop vé6i phan etyl axetat truge do, rdi loc qua
cot silicagel ngin va rira bang etyl axetat, sau khi loai dung moi dudi ap sudt giam,
phin cin c6 do tinh khiét du dé dung cho budc phan tmg tiép theo va cling c6 thé
duogce tinh ché trén cot (hexan:EtOAc = 1:2) dé tao ra chét rin mau vang nhat chira

hop chit 69-3 (3,8g, 44%). LC/MS m/z: 456 ([M+H]).
Buéc 3

Cho dung dich HCI 1,25M trong MeOH (4ml) vao binh phan tmg chtra hop
chit 69-3 (456mg, 1mmol), sau d6 hdn hop phén ing nay dugce dun néng hdi luu
trong 2 gid, dung dich thu dugc duge lam bay hoi cho dén khi kho dudi 4p sut

giam dé tao ra hop chét (4) dudi dang mudi HCI, hop chét nay c6 do tinh khiét du
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d& ding cho budc phan ung tiép theo ma khong can tinh ché. LC/MS m/z: 356
(IM+H]").

Buéc 4

Cho dung dich gbc NH,OH di diéu ché true (2,0M, 2ml) vao dung dich
chirta hop chit 69-4 tho (khoang 0,16mmol) trong MeOH (0,5ml). Hon hop thu
duge dugc khudy & nhiét do trong phong trong 2 gi0. Sau khi ding phan tng bang
TFA (0,4ml), hdn hop thu dugc dwoc tinh ché bang phwong phap HPLC dé thu
dugc  25mg  3-(2-butyl-1-pyrolidin-3-yl-1H-benzoimidazol-5-yl)-N-hydroxy-
acrylamit. Do tinh khiét x4c dinh bing phuong phap HPLC: 98%; LC/MS m/z:
329 ([M+H]"). 'TH-NMR (CD;0D) & 0,95 (3H, t, J = 7,2Hz), 1,46 (2H, m), 1,77
(2H, m), 2,52-2,82 (2H, m), 3,10-3,17 (2H, m), 3,48 (1H, m), 3,80 (2H, m), 5,55
(IH, m), 6,48 (1H, d, J=16,0Hz), 7,58 (1H, d, J=16,0Hz), 7,67 (1H, d,
J=8,0Hz), 7,78-7,92 (2H, m).

Vi du 69

Pidu ché 3-(2-butyl-1-piperidin-4-yl-1H-benzoimidazol-5-y1)-N-hydroxy-
acrylamit (70)

Hop chét (70) néu & dé muc nay dugc didu ché theo cac phuong phép da
mb ta trong vi du 78, bang cach st dung hop chit ban dau thich hop. Do tinh khiét
xac dinh bang phuong phap HPLC 1a 98%; LC/MS m/z: 343 (IM+H]"). '"H-NMR
(CDs0D) 6 0,96 (3H, t, J = 7,2Hz), 1,46 (2H, m), 1,79 (2H, m), 2,21 (2H, m), 2,82
(2H, m), 3,10-3,17 (2H, m), 3,26 (1H, m), 3,60 (2H, m), 4,96 (1H, m), 6,49 (1H, d,
J=15,8Hz), 7,60 (1H, d, J = 15,8Hz), 7,66 (1H, d, J = 8,0Hz), 7,82 (1H, s) (1H, d,
J=8,0Hz).

Vidu 70

Diéu ché 3-(2-hexyl-1-pyrolidin-3-yl- 1H-benzoimidazol-5-yl)-N-hydroxy-
acrylamit (80)

Hop chét (80) néu & dé muc nay dwoc didu ché theo cac phuong phap da
mb ta trong vi du 68 bing cach sir dung hop chét ban dau thich hop. D6 tinh khiét
xac dinh bang phuong phap HPLC 1a 98%; LC/MS m/z: 357 (IM+H]). 'H-NMR
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(CD;0D) 8 0,84 (3H, t, ] = 7,2Hz), 1,22-1,38 (4H, m), 1,44 (2H, m), 1,81 (2H, m),
2,52-2,82 (2H, m), 3,10-3,17 (2H, m), 3,48 (1H, m), 3,80 (2H, m), 5,56 (1H, m),
6,48 (1H, d, J = 15,8Hz), 7,56 (1H, d, ] = 15,8Hz), 7,65 (1H, d, J = 9,2Hz), 7,84
(1H, s), 7,90 (1H, d, J = 9,2Hz).

Vidu 71

biéu ché 3-[2-butyl- 1-(1-metyl-pyrolidin-3-yl)-1H-benzoimidazol-5-y1]-N-
hydroxy-acrylamit (81)

Hop chit (81) néu & d& muc nay duogc didu ché theo cac phuong phap da
mb ta trong vi du 68 bang cach sir dung hop chét 69-4 théng qua phan Ung amin
hoé-khir dé tao ra nhom metyl. Do tinh khiét x4c dinh bang phuong phap HPLC la
98%; LC/MS m/z: 343 (IM+H]"). '"H-NMR (CD;0D) & 0,99 (3H, t, J =7,2Hz),
1,52 (2H, m), 1,83 (2H, m), 2,65-2,92 (2H, m), 3,09 (3H, s), 3,15-3,25 (2H, m),
3,58 (1H, br,), 3,90 (2H, m), 5,73 (1H, m), 6,51 (1H, d, J =16,0Hz), 7,58 (1H, d,
J=16,0Hz), 7,69 (1H, d, ] = 8,0Hz), 7,88 (1H, s), 8,00 (1H, d, J = 9,2Hz).
Vidu72
Piéu ché 3-(2-hexyl-1-piperidin-3-yl-1H-benzoimidazol-5-y1)-N-
hydroxy-acrylamit (82)

Hop chét (82) néu & dé& muc nay duoc diéu ché theo cac phuong phap da
mb ta trong vi du 68 bang cach st dung hop chét ban dau thich hop. Do tinh khiét
xac dinh bing phwong phap HPLC 1a 97%; LC/MS m/z: 343 (IM+H]"). 'H-NMR
(CDs0D) 6 0,99 (3H, t, J =7,2Hz), 1,52 (2H, m), 1,84 (2H, m), 2,04 (1H, m), 2,20
(2H, m), 2,61 (1H, m), 3,12-3,22 (2H, m), 3,49 (1H, m), 3,67 (1H, m), 3,78 (1H, t,
J=12,0Hz), 4,98 (1H, m), 6,53 (1H, d, J = 15,8Hz), 7,63 (1H, d, J = 15,8Hz), 7,70
(1H, d, J =9,2Hz), 7,86 (1H, s), 8,06 (1H, d, ] = 8,8Hz).

Vidu73
Piéu ché 3-(2-butyl-piperidin-3-yl-1H-benzoimidazol-5-yl)-N-hydroxy-acrylamit
(83)

Hop chét (83) néu & dé muc nay duoc diéu ché theo céc phuong phap da
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mb ta trong vi du 68 bang cach sir dung hop chit ban ddu thich hop. D6 tinh khiét
xac dinh bang phuong phap HPLC 1a 97%; LC/MS m/z: 371 ([M+H]"). 'H-NMR
(CD;0D) & 0,88 (3H, t, J = 7,2Hz), 1,22-1,42 (4H, m), 1,47 (2H, m), 1,84 (2H, m),
2,04 (1H, m), 2,20 (2H, m), 2,62 (1H, m), 3,12-3,22 (2H, m), 3,48 (1H, m), 3,68
(1H, m), 3,78 (1H, t, J=12,0Hz), 5,01 (1H, m), 6,53 (1H, d, J = 15,8Hz), 7,62
(1H, d, J = 15,8Hz), 7,70 (1H, d, J = 9,2Hz), 7,86 (1H, s), 8,06 (1H, d, J = 8,8Hz).

Vidu 74

Piéu ché (E)-N-hydroxy-3-(1-(1-metylpiperidin-3-yl)-2-pentyl-1H-
benzo[d]imidazol-5-yl)acrylamit (86)

Hop chét (86) néu & dé muc nay duge didu ché theo cic phuong phap da
mod ta trong vi du 71 béng cach sir dung hop chét ban dau thich hop. Do tinh khiét
xac dinh bang phuong phap HPLC 1a 99,3%, tg = 1,06 phut; LC/MS m/z: 371
(IM+H]"). 'TH-NMR (CD;0D) & 8,18 (d, ] =7,9Hz, 1H), 7,92 (s, 1H), 7,77 (d,
J=8,1Hz, 1H), 7,61 (d, J = 15,7Hz, 1H), 6,58 (d, J = 15,7Hz, 1H), 5,21 (br s, 1H),
3,69 (br s, 2H), 3,69 - 3,66 (m, 1H), 3,37 - 3,27 (cac dinh bi che khuét), 3,03 (s,
3H), 2,66 (br s, 1H), 2,29 - 2,22 (m, 3H), 1,94 - 1,90 (m, 2H), 1,54 - 0,94 (m, 4H),
0,96 (t, J=7,1Hz, 3H); "C-NMR (CD;0D) & 165,6; 157,6; 139,9; 134,6; 134,1;
132,5; 126,3; 120,4; 115,5; 115,2; 54,9; 54,4; 53,3; 44,1, 32,4; 27,5; 27,3; 26,8;
23,2; 23,1; 14,2.

Vidu 75

bidu ché (E)-3-(2-hexyl-1-(1-(2-hydroxyetyl)piperidin-3-yl)-1H-
benzo[d]imidazol-5-yl)-N-hydroxy-acrylamit (90)

Hop chét (90) néu & dé muc nay duoc diéu ché theo cac phuong phap da
mb ta trong vi du 68, bang cach sir dung hop chit ban diu thich hop va alkyl hoa
hop chét piperidin bang 2-bromoetanol. LC/MS m/z: 415 ([IM+H]").

Vidu 76

Pidu ché N-hydroxy-3-[ 1-(1-pentyl-piperidin-3-y1)- 1 H-benzoimidazol-5-yl]-
acrylamit (94)
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Hop chét (94) néu & d& muc nay duge diéu ché theo céc phuong phap da
md ta trong vi du 68 bang cach sir dung hop chét ban diu thich hop (axit formic dé
tao vong benzimidiazol va amin hoa-khir hop chét piperidin bing pentanal). D
tinh khiét x4c dinh bing phuong phap HPLC 1a 95%; LC/MS m/z: 357 ([M+H]").
'"H-NMR (CD;0D) & 9,04 (s, 1H), 7,94 (brs, 2H), 7,78 (d, 1H, J = 8,2Hz), 7,70 (d,
1H, J=15,7Hz), 6,57 (d, 1H, J=15,9Hz), 5,14 - 5,10 (m, 1H), 3,85 (dd, 2H,
J=88,0; 9,0Hz), 3,48 - 3,13 (m, 4H), 2,43 - 2,12 (m, 4H), 1,94 - 1,80 (m, 2H), 1,39 -
1,29 (m, 4H), 0,94 (t, 3H, J = 6,8Hz).

Vi du 77

Diéu ché N-hydroxy-3-[1-(1-phenetyl-piperidin-3-yl)-1H-benzoimidazol -5-yl]-
acrylamit (96)

Hop chét (96) néu & d& muc nay duogc didu ché theo cac phuong phap da
mb ta trong vi du 76 biang cach st dung hop chét ban dau thich hop. D6 tinh khiét
xac dinh bang phwong phap HPLC 14 98,6%; LC/MS m/z: 391 (IM+H]H. 'H-NMR
(CD;0D) & 8,93 (s, 1H), 7,95 (s, 1H), 7,91 (d, 1H, J=8,5Hz), 7,76 (d, 1H,
J=8,5Hz), 7,70 (d, 1H, J = 15,8Hz), 7,35 - 7,24 (m, 6H), 6,56 (d, 1H, ] = 15,7Hz),
5,10 (t, 1H, J=11,4Hz), 3,91 (dd, 2H), 3,55 - 3,45 (m, 2H), 3,15 - 3,11 (m, 2H),
2,46 - 2,13 (m, 6H).

Vi du 78

Piéu ché N-hydroxy-3-{1-[1-(3 -phenyl-propyl)-piperidin-3-yl1]-1H-
benzoimidazol-5-yl}-acrylamit (97)

Hop chit (97) néu & d& muc nay duogc didu ché theo cac phuong phap da
mo ta trong vi du 76 bang cach st dung hop chét ban diu thich hop. Do tinh khiét
xéc dinh bang phuong phap HPLC 1a 94,5%; LC-MS: 405 ([M+H]") 'H-NMR
(CD;0D) 8'H-NMR (CD;0OD) & 8,68 (s, 1H), 7,94 (s, 1H), 7,80 (d, 1H,
I =8,4Hz), 7,71 (d, 1H, J = 15,7Hz), 7,69 (d, 1H, ] = 8,2Hz), 7,31 - 7,17 (m, 6H),
6,54 (d, 1H, J=15,6Hz), 3,71 (dd, 2H, J = 66Hz, 10,9Hz), 3,48 - 3,40 (m, 1H),
3,13 - 3,05 (m, 2H), 2,73 (t, 2H, J = 7,4Hz), 2,38 - 2,04 (m, 8H).

Vidu 79
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Diéu ché 3-{1-[1-(3,3-dimetyl-butyl)-pyrolidin-3-yl]- 1H-benzoimidazol-5-yl}-N-
hydroxy-acrylamit (99)

Hop chét (99) néu ¢ d& muc nay dwoc didu ché theo cac phuong phap da
md ta trong vi du 76 bang cach sir dung hop chit ban diu thich hop. Do tinh khiét
xac dinh bang phwong phap HPLC 1a 91,9%; tx = 1,10 phut. LC/MS m/z: 357
(IM+H]"). '"H-NMR (DMSO-dg) & 0,91 (9H, s), 1,52 (4H, m), 3,09 (1H, m), 3,29
(6H, m), 6,52 (1H, d), 7,43 (2H, m), 7,62 (1H, m), 7,80 (1H, m), 8,82 (1H, s),
10,25 (1H, br s).

Vi du 80

Piéu ché 3-{ 1-[2-(etyl-metyl-amino)-etyl]-2-pentyl-1H-benzoimidazol-5-yl}-N-
hydroxy-acrylamit (79)

Hop chit (79) néu & d& muc nay duoc diéu ché theo cac phuong phap da
md ta trong vi du 1, bing cach sir dung hop chit ban dau thich hop. D6 tinh khiét
xac dinh bang phwong phip HPLC 1a 99%; tz =0,68 phat. LC/MS m/z: 359
(IM+H]"). "H-NMR (DMSO-dy) & 0,89 (3H, m), 1,23 (3H, m), 1,38 (4H, m), 1,84
(2H, m), 2,92 (3H, s), 3,10 (2H, m), 3,28 (2H, m), 3,52 (2H, m), 4,77 (2H, m),
6,58 (1H, d), 7,61 (1H, d), 7,71 (1H, m), 7,92 (2H, m), 10,48 (1H, br s).

Vi du 81

Piéu ché 3-{2-butyl-1 -[2-(etyl-metyl-amino)-etyl]-1H-benzoimidazol-5-y1}-N-
hydroxy-acrylamit (85)

Hop chit (85) néu ¢ d& muc nay dwoc didu ché theo cac phuong phap da
md ta trong vi du 1 bing cach str dung hop chét ban dau thich hop. D6 tinh khiét
xé4c dinh bang phuong phap HPLC 1a 95,8%; tg = 1,04 phat. LC/MS m/z: 345
(IM+H]"). "TH-NMR (DMSO-d) 8 0,95 (3H, m), 1,25 (3H, m), 1,46 (2H, m), 1,81
(2H, m), 2,92 (3H, s), 3,13 (2H , m), 3,27 (2H, m), 3,54 (2H, m), 4,80 (2H, m),
6,60 (1H, d), 7,62 (1H, d), 7,75 (1H, m), 7,92 (2H, m), 10,59 (1H, br s).

Vidu 82

Diéu ché 3-(2-butyl-1-{2-[etyl-(3 -hydroxy-propyl)-amino]-etyl }-1H-
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benzoimidazol-5-yl)-N-hydroxy-acrylamit (91)

Hop chét (91) néu & dé muc nay dugc didu ché theo cac phuong phép da
md ta trong vi du 1 bang cach sir dung hop chét ban diu thich hop. Do tinh khiét
xac dinh bang phuong phap HPLC 14 93,5%; tg = 0,50 phut. LC/MS (m/z): 389
(IM+H]"). '"H-NMR (DMSO-dg) & 0,94 (3H, m), 1,25 (3H, m), 1,46 (2H, m), 1,83
(4H, m), 3,04 (2H, m), 3,31 (4H, m), 3,50 (4H, m), 4,72 (2H, m), 6,54 (1H, d),
7,61 (1H, m), 7,69 (1H, m), 7,80 (1H, m), 7,90 (1H, m), 10,20 (1H, br s).

Vidu &3

Piéu ché 3-(1-{2-[etyl-(3-hydroxy-propyl)-amino]-etyl }-2-pentyl-1H-
benzoimidazol-5-yl)-N-hydroxy-acrylamit (92)

Hop chit (92) néu & d& muc nay dugc diéu ché theo céac phuong phéap da
md ta trong vi du 1 bang cach st dung hop chét ban dau thich hop. Po tinh khiét
xac dinh bing phuong phap HPLC 1a 93,5%; tg = 0,50 phat. LC/MS (m/z): 389
(IM+H]"). '"H-NMR (DMSO-dg) & 0,94 (3H, m), 1,25 (3H, m), 1,46 (2H, m), 1,83
(4H, m), 3,04 (2H, m), 3,31 (4H, m), 3,50 (4H, m), 4,72 (2H, m), 6,54 (1H, d),
7,61 (1H, m), 7,69 (1H, m), 7,80 (1H, m), 7,90 (1H, m), 10,20 (1H, br s).

Vidu 84
Pidu ché 3-{ 1-[2-(butyl-etyl-amino)-etyl]-1H-benzoimidazol-5-yl } -N-hydroxy-
acrylamit (95)

Hop chat (95) néu & dé muc nay dwoc didu ché theo cac phuong phap da
mb ta trong vi du 76 bang cach sir dung hop chét ban dau thich hop. P9 tinh khiét
xac dinh bang phuong phap HPLC 1a 99,9%; LC/MS m/z: 33 1([M-+H]"). 'H-NMR
(CDs0D) 6 9,29 (s, 1H), 7,99 - 7,95 (m, 2H), 7,82 (d, 1H, J = 8,5Hz), 7,56 (d, 1H,
J=15,6Hz), 6,53 (d, 1H, J = 15,5Hz), 5,0 - 4,95 (m, 2H), 3,86 - 3,78 (m, 2H), 3,42
(dd, 2H, J = 13,3, 7,1Hz), 3,28 - 3,26 (m, 2H), 1,74 - 1,71 (m, 2H), 1,43 (qt, 2H,
J=17,4,3,8Hz), 1,38 (t, 3H, J = 7,2Hz), 1,00 (t, 3H, J = 7,3Hz).

Vidu 85

biéu ché 3-[2-(4-xyano-butyl)-1 -(2-dietylamino-etyl)- 1H-benzoimidazol-5-y1]-N-
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hydroxy-acrylamit (101)

Hop chat (101) néu & dé muc nay dwoc didu ché theo cac phuong phép da
md ta trong vi du 57, bang cach st dung hop chit ban dau thich hop. D6 tinh khiét
x4c dinh bang phuong phéap HPLC & budc séng 254nm 1a 99,9%. LC/MS (ESI)
m/z: 384 ((M+H]"). 'H-NMR (CD;0D) & 7,78 (1H, s) 7,76 (1H, d, J = 8,5Hz),
7,63 (1H, d, J =16,9Hz), 7,58 (1H, d, J =5,1Hz), 6,44 (1H, d, J =15,3Hz), 4,70
(2H, trung véi dinh cua nudc), 3,50 (2H, t, J = 7,6Hz), 3,32 (4H, qt, J = 7,3Hz),
3,07 (2H, t, J = 8,0Hz), 2,50 (2H, t, J = 7,0Hz), 1,99 (2H, q, J = 7,5Hz), 1,78 (2H,
q,J=7,3Hz), 1,29 (6H, t, ] = 7,3Hz).

Vidu 86

Piéu ché 3-{ 1-[2-(butyl-isopropyl-amino)-etyl]-1H-benzoimidazol-5-y1}-N-
hydroxy-acrylamit (108)

Hop chit (108) néu & d& muc nay duoc didu ché theo cac phuong phép da
mb ta trong vi du 76 bang cach st dung hop chit ban dau thich hop. Do tinh khiét
xac dinh bang phuong phap HPLC 13 98,8%; tg = 1,33 phat. LC/MS m/z: 345
(IM+H]"). '"H-NMR (DMSO-dg) & 0,90 (3H, m), 1,25 (6H, d), 1,35 (2H, m), 1,64
(2H, m), 3,09 (2H, m), 3,51 (1H, m), 3,73 (2H, m), 4,74 (2H, m), 6,52 (1H, d),
7,53 (2H, m), 7,64 (1H, m), 7,80 (1H, m), 8,62 (1H, m), 9,40 (1H, br s), 10,72 (1H,
br s).

Vidu 87

Diéu ché N-hydroxy-3-{1-[2-(isopropyl-pentyl-amino)-etyl]-1H-benzoimidazol-5-
yl}-acrylamit (109)

Hop chét (109) néu & d& muc nay duogc diéu ché theo cac phuong phap da
md ta trong vi du 76 bang cach sir dung hop chat ban dau thich hop. LC/MS m/z:
359 ([M+H]"). "H-NMR (DMSO-dg) 8 0,88 (3H, t), 1,25 (10H, m), 1,64 (2H, m),
3,12 (2H, m), 3,51 (1H, b), 3,60 (1H, b), 3,73 (1H, b), 4,74 (2H, t), 6,51 (1H, d),
7,59 (1H, s), 7,63 (1H, d), 7,80 (1H, d), 7,93 (1H, s), 8,65 (1H, s), 9,46 (1H, b).

Vi du 88
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Diéu ché 3- [2-(5-xyano-pentyl)-1-(2-dietylamino-etyl)- 1H-benzoimidazol-5-yl]-N-
hydroxy-acrylamit (110)

Hop chit (110) néu & d& muc nay dwoc diéu ché theo cac phuong phép da
md ta trong vi du 57 bang céch sir dung hop chit ban dau thich Liop. P tinh khiét
xac dinh bing phuong phap HPLC & budc song 254nm la 95,4%. LC/MS (ESI)
m/z: 347 (IM+H]"). 'H-NMR (CD;0D) & 7,96 (1H, d, ] = 8,5Hz), 7,90(1H, s) 7,81
(IH, d, J = 8,5Hz), 7,59 (1H, d, ] = 15,6Hz), 6,55 (1H, d, J = 15,5Hz), 4,96 (2H, t,
J=73Hz), 3,69 (2H, t, ] =7,1Hz), 3,44 (4H, qt, ] = 7,2Hz), 3,31 (2H, trang véi
vach cua MeOD), 2,51 (2H, t, J=6,9Hz), 2,05-1,98 (2H, m), 1,78 (2H, m,
J=17,4Hz), 1,70 (2H, m, J = 6,4Hz), 1,41(3H, t, ] = 7,2Hz).

Vidu 89

Diéu ché 3-(1-{2-[(3,3-dimetyl-butyl)-etyl-amino]-etyl }-1H-benzoimidazol-5-yl)-
N-hydroxy-acrylamit (111)

Hop chét (111) néu & d& muc nay duoc didu ché theo cac phuong phép da
mb ta trong vi du 76 bang cach sir dung hop chit ban ddu thich hop. Thu dugc
mudi TFA: 6 tinh khiét xac dinh bing phwong phap HPLC 12 97,7%; LC/MS m/z:
359 ((M+H]"). '"H-NMR (CD;0D) & 9,10 (s, 1H), 7,89 (d, 1H, J = 8,9Hz), 7,88 (s,
1H), 7,74 (d, 1H, J = 8,6Hz), 7,51 (d, 1H, J = 15,7Hz), 6,46 (d, 1H, J = 15,7Hz),
4,98 - 4,93 (m, 2H), 3,77 - 3,75 (m, 2H), 3,38 (dd, 2H, J=13,3; 7,2Hz), 3,22 -
3,18 (m, 2H), 1,60 - 1,59 (m, 2H), 1,33 (t, 3H, J = 7,1Hz), 0,91 (s, 9H).

Mubi HCL. 'H-NMR (DMSO-dg) & 9,90 (br s, 1H), 8,65 (s, 1H), 7,93 (s,
1H), 7,82 (d, 1H, J = 8,5Hz), 7,64 (d, 1H, J=8,1Hz), 7,61 (d, 1H, J = 15,6Hz),
7,52 (d, 1H, J =15,8Hz), 4,76 - 4,72 (t, 2H, J=17,0), 3,65 - 3,60 (m, 2H), 3,32 -
3,24 (m, 2H), 3,17 - 3,08 (m, 2H), 1,52 - 1,47 (m, 2H), 1,22 (t, 3H, J = 7,2Hz),
0,87 (s, 9Hz).

Vidu90

Piéu ché 3-{ 1-[2-(etyl-propyl-amino)-etyl]-1H-benzoimidazol-5-y1} -N-hydroxy-
acrylamit (112)

Hop chit (112) néu & d& muc nay duge diéu ché theo cac phuong phéap da
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mb t& trong vi du 76 bang cach sir dung hop chit ban diu thich hop. Do tinh khiét
xac dinh bang phwong phap HPLC 14 98,1%; LC/MS m/z: 315 ([M+H]"). 'H-NMR
(CDs0D) 6 9,43 (s, 1H), 7,99 (d, 1H, J=8,5Hz), 7,93 (s, 1H), 7,82 (d, 1H,
J=28,5Hz), 7,53 (d, 1H, J = 15,7Hz), 6,50 (d, 1H, J = 15,5Hz), 5,00 - 4,96 (m, 2H),
3,78 (t, 2H, J = 6,1Hz), 3,37 (dd, 2H, J = 14,2, 7,2Hz), 3,22 - 3,19 (m, 2H), 1,75
(qt, 2H, J = 7,5Hz), 1,33 (t, 3H, ] = 7,2Hz), 0,99 (t, 3H, ] = 7,3Hz).

Vi du 91

Piéu ché N-hydroxy-3-(1-{2-[isopropyl-(2-metyl-pentyl)-amino]-etyl }-1H-
benzoimidazol-5-yl)-acrylamit (113)

Hop chét (113) néu & d& muc nay duoc diéu ché theo cac phuong phap da
md ta trong vi du 76 bing cach sir dung hop chit ban ddu thich hop. LC/MS m/z:
373 [(M+H)"]. "H-NMR (DMSO-d¢) & 0,86 - 0,97 (7H, m), 1,14 -1,28 (12H, m),
4,70 (2H, b), 6,49 (1H, d), 7,58 - 7,62 (2H, m), 7,73 (1H, d), 7,91 (1H, s), 8,48
(1H, s).
Vidu 92
Pidu ché 3-{ 1-[2-(etyl-hexyl-amino)-etyl]-2-metyl-1H-benzoimidazol-5-y1}-N-
hydroxy-acrylamit (116)

Hop chét (116) néu & d& muc nay dugc didu ché theo cac phuong phéap da
md ta trong vi du 57 bang cach sir dung hop chét ban dau thich hop. Do tinh khiét
xac dinh bang phuong phap HPLC & budc song 254nm 13 98,2%, tp = 1,27 phut.
LC/MS (ESI) m/z: 373 ([M+H]"). 'TH-NMR (CD;0D) & 7,85 (1H, s), 7,78 (1H, d,
J=8,4Hz), 7,70 (1H, d, J=8,7Hz), 7,15 (1H, d, J=159Hz), 6,53 (1H, d,
J=15,9Hz), 4,81 (2H), 3,63 (2H, t, ] = 7,7Hz), 3,41 (2H, qt, ] = 7,2Hz), 3,29 (2H),
2,82 (3H, s), 1,74 (2H, m), 1,37 (11H, m), 0,93 (3H, t, J = 6,9Hz).
Vidu 93
Piéu ché 3-{ 1-[2-(butyl-etyl-amino)-etyl]-2-triflometyl- 1H-benzoimidazol-5-yl}-
N-hydroxy-acrylamit (117)

Hop chét (117) néu & d& muc nay dugc diéu ché theo cac phuong phéap da
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mb ta trong vi du 57 bang céach st dung hop chét ban diu thich hop. D tinh khiét
xac dinh bing phuong phap HPLC & buée song 254nm 1a 97,3%, tg = 1,50 phut.
LC/MS (EST) m/z: 399 ([M+H]"). 'TH-NMR (CD;0D) & 7,95 (1H, s), 7,70 (2H, s),
7,62 (1H, d, J=159Hz), 6,46 (1H, d, J=15,8Hz), 5,24 (2H), 3,50 (2H, t,
J=38,8Hz), 3,31 (2H, qt, J=7,2Hz), 3,17 (2H), 1,63 (2H, m), 1,35 (2H, qt,
J=17,5Hz), 1,29 (3H, t, J = 7,2Hz), 0,92 (3H, t, ] = 7,4Hz).

Vidu 94

Piéu ché 3-{ 1-[2-(etyl-hexyl-amino)-etyl]-2-triflometyl- 1H-benzoimidazol-5-yl}-
N-hydroxy-acrylamit (118)

Hop chét (118) néu & d& muc nay duoc diéu ché theo céc phuong phép da
md t4 trong vi du 57, bing cach sir dung hop chét ban diu thich hop. Do tinh khiét
xac dinh bang phuong phap HPLC & buéde song 254nm 1a 94,6%, tg = 2,07 pht.
LC/MS (ESI) m/z: 427 ([M+H]"), 'H-NMR (CD;0D) & 8,04 (1H, s), 7,80 (2H, s),
7,72 (1H, d, J=15,8Hz), 6,56 (1H, d, J=15,6Hz), 4,85 (2H), 3,61 (2H, t,
J=8,5Hz), 3,42 (2H, qt, J=7,2Hz), 3,26 (2H), 1,75 (2H, m), 1,39 (9H, m,
J=17,5Hz), 0,93 (3H, t, ] = 7,0Hz).

Vidu 95
Piéu ché 3-[1-(2-dipropylamino-etyl)-1H-benzoimidazol-5-yl]-N-hydroxy-
acrylamit (120)

Hop chét (120) néu & d& muc nay duoc didu ché theo cac phuong phéap da
md ta trong vi du 76 bing cach sir dung hop chét ban diu thich hop. Do tinh khiét
xac dinh bing phuong phap HPLC: 100%. LC/MS m/z: 331 (IM+H]"). '"H-NMR
(DMSO-dg) 6 0,86 (6H, d), 1,64 (4H, m), 3,09 (4H, m), 3,60 (2H, m), 4,76 (2H,
m), 6,53 (1H, d), 7,55 (2H, m), 7,65 (1H, m), 7,88 (1H, m), 8,75 (1H, m), 9,93
(1H, br s).
Vi du 96
Pidu ché N-hydroxy-3-(1-{2-[isopropyl-(3-metyl-butyl)-amino]-etyl}-1H-
benzoimidazol-5-yl)-acrylamit (121)
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Hop chét (121) néu & dé muc nay dugc didu ché theo cac phuong phép da
mb ta trong vi du 76 bang cach sir dung hop chét ban dau thich hop. Po tinh khiét
xac dinh bang phuong phép HPLC 1a 98,7%; tg = 1,02 phat. LC/MS (m/z): 358
(IM+HT". 'H-NMR (DMSO-dg) & 0,88 (6H, d), 1,28 (6H, m), 1,59 (3H, m), 3,10
(3H, m), 3,68 (2H, m), 4,71 (2H, m), 6,50 (1H, d), 7,50 (2H, m), 7,59 (1H, m),
7,63 (1H, m), 8,52 (1H, m), 9,50 (1H, br s), 10,70 (1H, br s).

Vidu 97

Piéu ché 3-(1-{2-[(3,3-dimetyl-butyl)-metyl-amino]-etyl } -1 H-benzoimidazol-5-
yl)-N-hydroxy-acrylamit (122)

Hop chét (122) néu & dé muc nay duoc didu ché theo céc phuong phéap da
md ta trong vi du 76 biang cach sir dung hop chét ban dau thich hop. Po tinh khiét
xac dinh bing phwong phap HPLC & budc séng 254nm 1a 97,8%; tg = 0,93 phut.
LC/MS m/z: 345 ((M+H]"). '"H-NMR (DMSO-d¢) & 0,84 (9H, s), 1,52 (2H, m),
2,90 (3H, s), 3,17 (2H, m), 3,68 (2H, m), 4,80 (2H, m), 6,58 (1H, d), 7,59 (2H, m),
7,86 (1H, m), 7,90 (1H, m), &,82 (1H, m), 10,10 (1H, br s). '

Vidu 98

Diéu ché 3-(1-{2-[(2-etyl-butyl)-metyl-amino]-etyl }-1H-benzoimidazol-5-yl)-N-
hydroxy-acrylamit (123)

Hop chét (123) néu & @& muc nay duoc didu ché theo cac phuong phép da
md ta trong vi du 76 bang cach sir dung hop chit ban dau thich hop. Do tinh khiét
xac dinh bing phwong phap HPLC & budc song 254nm 1a 97,7%,; tg = 0,87 phut.
LC/MS m/z: 345 (IM+H]"). '"H-NMR (DMSO-ds) & 0,81 (6H, m), 1,29 (4H, m),
1,69 (1H, m), 2,89 (3H, s), 3,08 (2H, m), 3,59 (2H, m), 4,77 (2H, m), 6,53 (1H, d),
7,52 (2H, m), 7,86 (1H, m), 7,94 (1H, m), 8,80 (1H, m), 9,54 (1H, br s).
Vidu 99

Pidu ché 3-{ 1-[2-(3,3-dimetyl-butylamino)-etyl]- 1H-benzoimidazol-5-y1}-N-
hydroxy-acrylamit (126)

Hop chat (126) néu & dé muc nay duoc didu ché theo cac phuong phap da
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mb ta trong vi du 76 bang cach sir dung hop chit ban dau thich hop. Do tinh khiét
xac dinh bing phuong phap HPLC 1a 100%; tg = 1,01 phat. LC/MS m/z: 331
(IM+H]"). '"H-NMR (DMSO-dg) & 0,88 (9H, s), 1,44 (2H, m), 2,92 (2H, m), 3,50
(2H, m), 4,66 (2H, m), 6,54 (1H, d), 7,58 (2H, m), 7,82 (1H, m), 7,90 (1H, m),
8,74 (1H, m).

Vidu 100

Didu ché N-hydroxy-3-{ 1-[2-(metyl-pent-4-enyl-amino)-etyl]-1H-benzoimidazol-
5-yl}-acrylamit (127)

Hop chét (127) néu & dé muc nay duoc didu ché theo cac phuong phéap da
md ta trong vi du 76 bang céach sir dung hop chét ban dau thich hop. Po tinh khiét
xac dinh biang phuong phap HPLC 13 100%; tg = 0,92 phut. LC/MS m/z: 329
(IM+H]"). '"H-NMR (DMSO0-dg) & 1,17 (2H, m), 2,06 (2H, m), 2,90 (3H, s), 3,10
(2H, m), 3,65 (2H, m), 4,80 (2H, m), 5,03 (2H, m), 5,75 (1H, m), 6,57 (1H, d),
7,60 (1H, d), 7,69 (1H, m), 7,90 (1H, m), 7,97 (1H, m), 8,92 (1H, m), 10,29 (1H,
br s).

Vi du 101

Piéu ché 3-(1-{2-[(3,3-dimetyl-butyl)-propyl-amino]-etyl } - |H-benzoimidazol-5-
yl)-N-hydroxy-acrylamit (128)

Hop chat (128) néu & dé muc nay dugc didu ché theo cac phuong phép da
mb ta trong vi du 76, bing cach st dung hop chit ban dau thich hop. Do tinh khiét
xac dinh bang phwong phap HPLC 13 99,0%; tg = 1,18 phut. LC/MS m/z: 373
(IM+H]"). "TH-NMR (DMSO-dg) 8 0,88 (12H, m), 1,51 (2H, m), 1,64 (2H, m), 3,10
(4H, m), 3,63 (2H, m), 4,76 (2H, m), 6,54 (1H, d), 7,65 (2H, m), 7,80 (1H, m),
7,94 (1H, m), 8,83 (1H, 1H, m), 9,93 (1H, br s).

Vidu 102
Piéu ché 3-{ 1-[2-(3,3-dimetyl-butylamino)-etyl]-2-propyl-1H-benzoimidazol-5-
yl}-N-hydroxy-acrylamit (130)

Budce 1: Dong vong

-151-



19981

O N s N, " 0 o o, 1i
Y Y owe KL My Y o
HN’J:\J’% - M/ '\N S *_«,525’;

J Zn, WMeOHACOH
1 50 °C
NHz HalN

Cho butyraldehyt (1,7ml, 18,9mmol), sau d6 thém bjt kém (4,12g,
63mmol) vao hop chit ban dau (Illa2, 3,34g, 12,6mmol) trong dung dich chta
20% AcOH trong MeOH (33ml, 0,2M). Hon hop thu duge duge dun néng dén
50°C va khudy & nhiét do nay trong 30 phat. Sy hoan thanh phan tng dugc xac
dinh bang phwong phap HPLC va LC/MS. Dung dich dwoc lam bay hoi dén kho va
san phdm thd duoc hoa tan bing etyl axetat, sau d6 thém dung dich natri cacbonat
bao hoa trong nuée cho dén khi dat t6i d6 pH =9 va hdn hop nay dugc ly tam &
toc dd 9000 vong/phiit trong 10 phut. Chat léng dugc ling gan va chit rin duogc
rira bang etyl axetat (d4 dugc lam ddng nhit bang cach siéu 4m). Chét 1ong dugce
chiét biang etyl axetat va sau d6 duoc tinh ché bing cach sic ky nhanh (silic oxit,
3% MeOH trong DCM) d tao ra metyl este cua axit 3-[ 1-(2-amino-etyl)-2-propyl-
1H-benzoimidazol-5-yl]-acrylic. Hidu sudt = 25%, LC/MS m/z: 288 ([M+H]").

Budc 2: Amin hoa khtr
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Cho 3,3-dimetyl-butyraldehyt (0,524ml, 4,2mmol) vao metyl este cia axit
3-[1-(2-amino-etyl)-2-propyl-1H-benzoimidazol-5-yl]-acrylic  (1,2g, 4,2mmol)
trong MeOH (40ml). Hon hop thu dwgc duge khudy & nhiét do trong phong trong
2 gio trude khi thém axit axetic (2ml) va natri xyanobohydrua (0,395g, 6,3mmol)
va khudy hén hop phan ung nay & nhiét d6 moi truong trong 30 phut nita. Dung
mdi duge loai ra va phan cin duoc hoa tan trong DCM, rira bing dung dich natri
bicacbonat trong nuée, nudc va nude mudi. Sau khi xtr Iy, 16p hitu co két hop

dugc tinh ché bang cach sic ky nhanh (silic oxit, dung dich MeOH 4% trong
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DCM). LC/MS m/z: 372 ([M+H]").
Budce 3: Tao ra axit hydroxamic

Hop chit (130) néu & d& muc nay dugc didu ché theo cac phuong phap da
md ta trong vi du 1 (Buédc 4), bang cach sir dung hop chét ban diu thich hop.

Mubi TFA cuia hop chit (130): P tinh khiét xac dinh bang phuong phép
HPLC: 99,9%; LC/MS m/z: 373 ([M+H]"). '"H-NMR (CD;0D) & 7,89 (d, 1H,
J=28,6Hz), 7,81 (s, 1H), 7,76 (d, 1H, J = 8,6Hz), 7,44 (d, 1H, J = 15,7Hz), 6,44 (d,
1H, J=15,7Hz), 4,81 (t, 2H, J =7,0Hz), 3,65 (t, 2H, J = 6,4Hz), 3,23 - 3,19 (m,
2H), 3,16 - 3,12 (m, 2H), 2,01 - 1,94 (m, 2H), 1,65 - 1,61 (m, 2H), 1,16 (t, 3H,
7,3Hz), 0,96 (s, 9H). Mubi dihydroclorua ciia hop chét (130) dugc diéu ché theo
cac phuong phap dd mo ta trong vi du 50, buéc 4 va budce 5, bang cach st dung
hop chit ban dau thich hop. Do tinh khiét xac dinh bang phuong phap HPLC:
98,1%; LC/MS m/z: 373 ([M+H]"). '"H-NMR (DMSO-dy) & 10,89 (1H, br s), 9,77
(2H, b, -NH,"-), 8,12 (1H, d, J = 8,6Hz), 7,97 (1H, s), 7,78 (1H, d, J = 8,5Hz), 7,64
(1H, d, J = 15,8Hz), 6,64 (1H, d, J = 15,8Hz), 4,88 (2H, t, ] =5,8Hz), 3,41 (2H,
m), 3,26 (2H, t, J = 7,6Hz), 2,91 (2H, m), 1,90 (2H, dinh sau, J = 7,6Hz), 1,56 (2H,
m), 1,05 (3H, t, J =7,3Hz), 0,88 (9H, s); "C-NMR (DMSO-d¢) & 162,4; 155,9;
137,4 (CH); 132,8; 132,4; 131,8 (br); 124,6 (CH); 120,2 (CH); 113,2 (CH); 113,0
(CH); 44,9; 44,0; 41,1; 38,6; 29,4 (Cq); 28,9; 27,1; 19,9; 13,5.

Vidu 103
Diéu ché 3-[1-[2-(3,3-dimetyl-butylamino)-etyl]-2-(2,2-dimetyl-propyl)- 1 H-
benzoimidazol-5-yl]-N-hydroxy-acrylamit (131)

Hop chat (131) néu & d& muc nay duoc didu ché theo cac phuong phap da
md ta trong vi du 102 bing cach sir dung hop chét ban dau thich hop. Do tinh khiét
xac dinh bing phuong phap HPLC: 92%; LC/MS m/z: 401 (IM+H]". 'H-NMR
(CDsOD) 6 7,89 (s, 1H), 7,85 (d, 1H, J =8,5Hz), 7,77 (d, 1H, ] = 8,7Hz), 7,63 (d,
1H, J=15,8Hz), 6,55 (d, 1H, J=15,7Hz), 4,91 - 4,81 (m, 2H), 3,58 (t, 2H,
J=6,5Hz), 3,13 - 3,08 (m, 4H), 1,63 - 1,58 (m, 2H), 1,13 (s, 9H), 0,96 (s, 9H).

Vidu 104
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Piéu ché 3-[1-{2-[bis~(3,3-dimetyl-butyl)-amino]-etyl }-2-(2,2-dimetyl-propyl)-
1H-benzoimidazol-5-yl]-N-hydroxy-acrylamit (132)

Hop chét (132) néu & d& muc nay duge didu ché theo cac phuong phép da
md ta trong vi du 102 bang cach st dung hop chét ban dau thich hop. D tinh khiét
xéac dinh bing phuong phap HPLC: 96%; LC/MS m/z: 485 (IM+H]"). 'H-NMR
(CD30D) 6 7,93 (s, 1H), 7,88 (d, 1H, J = 8,5Hz), 7,80 (d, 1H, J = 8,7Hz), 7,72 (d,
1H, J=15,8Hz), 6,59 (d, 1H, J =15,8Hz), 5,00 (t, 2H, J=6,5Hz), 3,67 (t, 2H,
J=7,5Hz), 3,13 - 3,08 (m, 2H), 1,68 - 1,64 (m, 4H), 1,14 (s, 9H), 0,96 (s, 18H).

Vidu 105

Piéu ché 3-{ 1-[2-(2,2-dimetyl-propylamino)-etyl]-1H-benzoimidazol-5-y1}-N-
hydroxy-acrylamit (133)

Hop chat (133) néu & d& muc nay duoc diéu ché theo cac phuong phéap da
md ta trong vi du 76 biang cach sir dung hop chét ban dau thich hop. D6 tinh khiét
xac dinh bing phwong phap HPLC: 99,9%; LC/MS m/z: 317 ([M+H]"). 'H-NMR
(CDs;OD) 6 8,82 (s, 1H), 7,94 (s, 1H), 7,83 (d, 1H, J=8,5Hz), 7,75 (d, 1H,
J=8,7Hz), 7,66 (d, 1H, J = 15,8Hz), 6,53 (d, 1H, J = 15,8Hz), 4,92 - 4,78 (m, 2H),
3,64 (t, 2H, J = 7,0Hz), 2,98 (s, 2H), 1,09 (s, 9H).

Vidu 106

Diéu ché 3-(1- {2-[(2,2-dimetyl-propyl)-propyl-amino]-etyl}-1H-benzoimidazol-5-
yl)-N-hydroxy-acrylamit (134)

Hop chét (134) néu & d& muc nay dugc diu ché theo cac phuong phéap da
md ta trong vi du 76 bang cach sir dung hop chit ban déu thich hop. Do tinh khiét
x4c dinh bang phuong phap HPLC: 99,9%; LC/MS m/z: 359 ([M+H]"). "H-NMR
(CD30D) 6 9,07 (s, 1H), 7,95 (s, 1H), 7,92 (d, 1H, J=8,7Hz), 7,78 (d, 1H,
J=28,4Hz), 7,66 (d, 1H, ] = 15,8Hz), 6,56 (d, 1H, J = 15,8Hz), 4,99 - 4,97 (m, 2H),
3,74 (t, 2H="7,0Hz), 3,32 - 3,20 (m, 4H), 1,85 - 1,82 (m, 2H), 1,03 (s, 9H), 0,92 (t,
3H, J =7,1Hz).

Vi du 107
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Diéu ché 3-{1-[2-(3,3-dimetyl-butylamino)-etyl]-2-etyl-1H-benzoimidazol-5-yl} -
N-hydroxy-acrylamit (135)

Hop chét (135) néu & d& muc nay duoc diéu ché theo cac phuong phép da
md ta trong vi du 102 bang cich str dung hop chit ban dau thich hop. D6 tinh khiét
x4c dinh bing phuong phap HPLC: 94,3%; LC/MS m/z: 359 ([M+H]). 'H-NMR
(CD3;0D) 6 7,69 (d, 1H, J = 8,0Hz), 7,54 (s, 1H), 7,53 (d, 1H, J =9,8Hz), 6,89 (d,
1H, J=16,1Hz), 6,08 (d, 1H, J = 15,7Hz), 4,80 - 4,70 (m, 2H), 3,55 - 3,45 (m, 2H),
3,20 - 3,19 (m, 2H), 2,95 - 2,90 (m, 2H), 1,56 - 1,52 (m, 2H), 1,42 (t, 3H,
J=17,4Hz), 0,81 (s, 9H).

Vidu 108

Pidu ché 3-[1 -(2-dietylamino-etyl)-2-propylamino-1H-benzoimidazol-5-yl]-N-
hydroxy-acrylamit (105)

Hop chét (105) néu & d muc nay duoc diéu ché theo so dd didu ché dusi

day.
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Do tinh khiét xac dinh bing phuong phap HPLC: 100%. 'H-NMR
(DMSO-dg) & 0,97 (3H, t, J=7,32Hz), 1,22 (6H, m), 1,68 (2H, m), 3,09-3,60
(10H, m), 6,47 (1H, d, J = 15,80Hz), 7,52-7,64 (4H, m), 9,03 (2H, br s), 10,10 (1H,
s), 10,81 (1H, s).

Vidu 109

Piéu ché 3-[1-(3 -dimetylamino-2,2-dimetyl-propyl)-2-propylamino-1H-
benzoimidazol-5-yl]-N-hydroxy-acrylamit (115)
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Hop chét (115) néu & dé muc nay duge diéu ché bang cach sir dung phuong
phép twong tu nhu phuong phap dp dung cho hop chit (105). Do tinh khiét xéc
dinh béng phuong phap HPLC: 97%. 'H-NMR (DMSO-dg) 86 0,97 (3H, t,
J=1728), 1,15 (6H, s), 1,69 (2H, m, J =7,28Hz), 2,89 (6H, s), 3,28 (2H, s), 3,42
(2H, m), 4,15 (2H, s), 6,47 (2H, d, J = 15,80Hz), 7,49-7,75 (4H, m), 8,94 (1H, br
s), 9,42 (1H, br s), 10,81 (1H, br s), 13,44 (1H, brs).

Vidu 110

Piédu ché 3-( 1-{2-[(3,3-dimetyl-butyl)-metyl-amino]-etyl } -2-propyl-1H-
benzoimidazol-5-yl)-N-hydroxy-acrylamit (136)

Hop chét (136) néu & d& muc nay dugc didu ché bing cach cho 3-{1-[2-
(3,3-dimetyl-butylamino)-etyl]-2-propyl-1H-benzoimidazol-5-y1}-N-hydroxy-
acrylamit (130) phan Ung véi formaldehyt (10 duong lugong) va NaBH;CN (3
duong luong) trong MeOH. Mubi TFA ctia hop chét (136): do tinh khiét x4c dinh
bing phuong phap HPLC & budc séng 254nm: 99,8%; LC/MS (ESI) m/z: 387
(IM+H]"). '"H-NMR (CD;0D) & 7,85 (1H, d, J = 8,5Hz), 7,84 (1M, s), 7,74 (1H, d,
J=8,3Hz), 7,63 (1H, d, J = 15,8Hz), 6,52 (1H, d, ] = 15,5Hz), 4,81 (2H, m), 3,62
(2H, gidng br t), 3,20 (2H, m), 3,13 H, t, J = 7,3Hz), 3,01 (3H, s), 1,93 (2H, m),
1,63 (2H, m), 1,10 (3H, t, J = 7,2Hz), 0,93 (9H, s).

Vidy 111

Piéu ché 3-(1-{2-[(3,3 -dimetyl-butyl)-(2,2,2-triflo-etyl)-amino]-etyl}-1H-
benzoimidazol-5-yl)-N-hydroxy-acrylamit (137)

Hop chat (137) néu & d& muyc nay duoc didu ché dusi dang mubi TFA theo

cac phuong phap duge mo ta dudi day.
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Budce 1

Cho 2-aminoetanol (2,2ml, 37mmol) va trietylamin (3,4ml, 25mmol) vao
dung dich chtra metyl este cuia axit 3-(4-clo-3-nitro-phenyl)-acrylic (Ia, 3g,
12mmol) trong dioxan (100ml). Hon hgp phan mg nay duogc dun néng & nhiét do
90°C trong 48 gid dé toan bd hop chit ban ddu chuyén hoa hét thanh san pham.
Dung moi duge 1am bay hoi dé thu duoc hop chét 137-1. Chét rén thu dugc dugc
rira bang nude (3 14n) va lam kho trén Na,SO,. Hiéu suét: 88%. D9 tinh khiét xac
dinh bang phwong phiap HPLC & budc séng 254nm: 98%, tg = 2,4 phut. LC/MS
m/z: 267 ([M+H]").

Budc 2

Cho HCO,H (0,226ml, 6mmol) va SnCl,.2H,O (0,982¢g, 3,7mmol) vao
dung dich chtra metyl este cua axit 3-[4-(2-hydroxy-etylamino)-3-nitro-phenyl]-
acrylic (137-1, 0,200g, 0,75mmol) trong MeOH (3,7ml). Hon hop phan tg nay
duoc khuéy & nhiét 46 50°C trong 16 gid. Dung moi duoc loai ra va phén can duoc
bazo hod, sau d6 chiét bing etyl axetat. San phidm tho chua tinh ché duoc dung cho
buéc phan tng tiép theo. LC/MS m/z: 247 ([M+H]).

Buédce 3

Cho PPh; (0,383g, 1,46mmol) va CBry (0,485g, 1,46mmol) vao dung dich
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chira hop chét thd metyl este cua axit 3-[1-(2-hydroxy-etyl)-1H-benzoimidazol-5-
yl]-acrylic (137-2, 0,120g, 0,49mmol) trong CH,Cl, (3,5ml). Hon hop phan tng
nay dugc khudy & nhiét d trong phong trong 30 phut va sau d6 rira bang nude (2
14n) va nude mudi (1 14n), 1am kho trén Na,SO, va co. Hop chét 137-3 duoc tinh
ché bing phuong phap HPLC didu ché dao pha. Hidu sudt: 80%. D tinh khiét xac
dinh bang phuong phap HPLC & bude song 254nm: 99,9%, tg = 1,2 phut. LC/MS
m/z: 309/311 ([M+H]").

Budc 4

Cho 2,22-trifloetylamin (185pl, 2,32mmol) va trietylamin (321pl,
2,32mmol) vao dung dich chira metyl este cia axit 3-[1-(2-bromo-etyl)-1H-
benzoimidazol-5-yl]-acrylic (137-3, 72mg, 0,23mmol) trong N,N-dimetylformamit
khan (2,5ml) trong 1o nh6 c¢6 dung tich 4ml. Hon hop phan tmg nay duge khudy &
nhiét do 80°C trong 16 gio. Etyl axetat va nudc duge thém vao hdn hop phan tng.
Lép nude duge chiét biang etyl axetat (2 14n). Sau dé, 16p hitu co thu gom dugc
dugc rira-bang nude (1 14n) va nuée mudi (1 14n). San phidm thd chua tinh ché

dugc ding cho buée phan ung tiép theo. LC/MS m/z: 328 (IM+H]).
Buéce 5

Hoa tan hop chit tho metyl este cua axit 3-{1-[2-(2,2,2-
trifloetylamino)etyl]-1H-benzoimidazol-5-yl}-acrylic (137-4) trong MeOH (2ml)
va AcOH (0,5ml). Sau d6, bd sung 3,3-dimetylbutyraldehyt (421, 0,336mmol) va
khudy hén hop thu duogc trong 2 gio trudc khi thém NaCNBH; (21mg,
0,336mmol). Hon hop phan ting nay dugc khudy trong 30 phut. Dung moéi duoc
loai ra va phén cin lai dugc hoa tan trong CH,Cl, va rira br?mg dung dich NaHCO;
bao hoa (2 14n), nuéce (2 1an) va nuée mudi (1 14n). Thu duge hop chit 137-5 tho:
LC/MS m/z: 412 (IM+H]").

Budc 6

Hop chat thd 137-5 dugc chuyén hoé thanh hop chét (137) néu & d& muc
ndy dudi dang mubi TFA theo c4c phuong phép dd mo ta trong vi du 1. D0 tinh
khiét xdc dinh bang phwong phap HPLC ¢ budc séng 254nm: 99,9%, tg = 2,4 phut.
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LC/MS m/z: 413 ((M+H]"). '"H-NMR (CD,0D) & 0,79 (9H, s), 1,04 - 1,08 (2H,
m), 2,60 - 2,64 (2H, m), 3,11 (2H, t, ] = 5,4Hz), 3,20 (2H, q, ] = 9,7Hz), 4,54 (2H,
t, J=53Hz), 6,61 (1H, d, ] = 15,7Hz), 7,74 (11, d, J = 15,7Hz), 7,85 - 7,96 (2H,
m), 7,99 (1H, s), 9,11 (1H, s).

Vidu 112

Diéu ché 3-(1-{2-[butyl-(2,2,2-triflo-etyl)-amino]-etyl }-1H-benzoimidazol-5-yl)-
N-hydroxy-acrylamit (138)

N~ NHOH
¢

.

Hop chét (138) néu & dé muc nay duoc didu ché theo céc phuong phép da
md ta trong vi du 111 bang cach sir dung hop chit ban diu thich hop.

Do tinh khiét x4c dinh bing phuong phap HPLC & buéc song 254nm:
99,9%, tg = 2,8 phiit. LC/MS m/z: 385 ([M+H]"). 'TH-NMR (CD;0D) & 0,79 (3H,
t, J =7,2Hz), 1,15 - 1,24 (4H, m), 2,64 (2H, t, ] =6,9Hz), 3,12 (2H, t, ] = 5,5Hz),
3,20 (2H, q, ] =9,7Hz), 4,55 (2H, t, J =5,4Hz), 6,60 (1H, d, J=15,7Hz), 7,74
(1H, d, J = 15,8Hz), 7,83 - 7,92 (2H, m), 7,98 (1H, s), 9,07 (1H, s).

Céc hop chét sau ddy 14 vi du tiéu biéu cho hop chét duoc didu ché bang céc
phuong phép dwgc mo ta hodc twong tu nhu cac phuong phap duge md ta trong

cac vi du tir vi du 1 dén vidu 112 trén day:

Hop chét Chu tric m/z Tén hop chit
[M+H]
1 . ﬁ 387 |3-[1-(3-dimetylamino-2,2-
I T dimetyl-propyl)-2-(2,2-dimetyl-
|/
. j propyl)-1H-benzoimidazol-5-yl]-

N-hydroxy-acrylamit
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359

3-[1-(3-dimetylamino-2,2-
dimetyl-propyl)-2-isopropyl-1H-
benzoimidazol-5-yl]-N-hydroxy-

acrylamit

373

3-[2-butyl-1-(3-dimetylamino-
2,2-dimetyl-propyl)-1H-
benzoimidazol-5-yl]-N-hydroxy-

acrylamit

391

3-[1-(3-dimetylamino-2,2-
dimetyl-propyl)-2-(2-metyl-
sulfanyl-etyl)-1H-benzoimidazol-
5-y1]-N-hydroxy-acrylamit

375

3-[1-(3-dimetylamino-2,2-
dimetyl-propyl)-2-etoxymetyl-
1H-benzoimidazol-5-yl1]-N-
hydroxy-acrylamit

373

3-[1-(3-dimetylamino-2,2-
dimetyl-propyl)-2-isobutyl-1H-
benzoimidazol-5-y1]-N-hydroxy-

acrylamit

359

3-[1-(2-dietylamino-etyl)-2-
isobutyl-1H-benzoimidazol-5-yl]-
N-hydroxy-acrylamit
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359

3-[2-butyl-1-(2-dietylamino-etyl)-
1H-benzoimidazol-5-yl]-N-
hydroxy-acrylamit

369

3-[2-but-3-ynyl-1-(3-dimetyl-
amino-2,2-dimetyl-propyl)-1H-
benzoimidazol-5-yl]-N-hydroxy-

acrylamit

10

371

3-[2-but-3-enyl-1-(3-dimetyl-
amino-2,2-dimetyl-propyl)-1H-
benzoimidazol-5-yl]-N-hydroxy-

acrylamit

11

357

3-[2-but-3-enyl-1-(2-dietylamino-
etyl)-1H-benzoimidazol-5-y1]-N-
hydroxy-acrylamit

12

355

3-[2-but-3-ynyl-1-(2-dietylamino-
etyl)-1H-benzoimidazol-5-y1]-N-
hydroxy-acrylamit

13

413

3-[1-(3-dimetylamino-2,2-
dimetyl-propyl)-2-(3,3,3-triflo-
propyl)-1H-benzoimidazol-5-yl]-
N-hydroxy-acrylamit
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14

399

3-[1-(2-dietylamino-etyl)-2-
(3,3,3-triflo-propyl)-1H-
benzoimidazol-5-yl]-N-hydroxy-

acrylamit

15

361

3-[1-(2-dietylamino-etyl)-2-
etoxymetyl-1H-benzoimidazol-5-

yl]-N-hydroxy-acrylamit

16

331

3-[1-(3-dimetylamino-2,2-
dimetyl-propyl)-2-metyl-1H-
benzoimidazol-5-yl]-N-hydroxy-

acrylamit

17

373

3-[1-(2-dietylamino-etyl)-2-(2,2-
dimetyl-propyl)-1H-
benzoimidazol-5-yl]-N-hydroxy-

acrylamit

18

399

N-hydroxy-3-[1-(3-isopropyl-
amino-propyl)-2-(3,3,3-triflo-
propyl)-1H-benzoimidazol-5-yl]-

acrylamit

19

359

3-[2-(2,2-dimetyl-propyl)-1-(2-
isopropylamino-etyl)-1H-
benzoimidazol-5-yl]-N-hydroxy-

acrylamit
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20

401

3-[1-(2-diisopropylamino-etyl)-2-
(2,2-dimetyl-propyl)-1H-
benzoimidazol-5-yl]-N-hydroxy-

acrylamit

21

387

3-[1-(2-diisopropylamino-etyl)-2-
isobutyl-1H-benzoimidazol-5-yl]-
N-hydroxy-acrylamit

22

399

3-[1-(3-dimetylamino-2,2-
dimetyl-propyl)-2-hex-3-enyl-1H-
benzoimidazol-5-yl]-N-hydroxy-

acrylamit

23

429

3-[1-(3-dimetylamino-2,2-
dimetyl-propyl)-2-(2,4,4-trimetyl-
pentyl)-1H-benzoimidazol-5-yl]-
N-hydroxy-acrylamit

24

399

3-[2-xyclohexyl-1-(3-dimetyl-
amino-2,2-dimetyl-propyl)-1H-
benzoimidazol-5-yl]-N-hydroxy-

acrylamit

25

409

3-[2-bixyclo[2.2.1]hept-5-en-2-
yl-1-(3-dimetylamino-2,2-
dimetyl-propyl)-1H-
benzoimidazol-5-yl]-N-hydroxy-

acrylamit
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385

3-[1-(2-dietylamino-etyl)-2-hex-
3-enyl-1H-benzoimidazol-5-yl]-
N-hydroxy-acrylamit

27

413

3-[1-(2-diisopropylamino-etyl)-2-
hex-3-enyl-1H-benzoimidazol-5-

yl]-N-hydroxy-acrylamit

28

371

3-[2-hex-3-enyl-1-(2-isopropyl-
amino-etyl)-1H-benzoimidazol-5-

yl]-N-hydroxy-acrylamit

29

385

3-[2-hex-3-enyl-1-(3-isopropyl-
amino-propyl)-1H-
benzoimidazol-5-yl]-N-hydroxy-

acrylamit

- 30

357

3-[1-(2-etylamino-etyl)-2-hex-3-
enyl-1H-benzoimidazol-5-yl]-N-
hydroxy-acrylamit

31

387

3-[1-(2-dietylamino-etyl)-2-
hexyl-1H-benzoimidazol-5-y1]-N-
hydroxy-acrylamit

32

415

N-hydroxy-3-[1-(3-isopropyl-
amino-propyl)-2-(2,4,4-trimetyl-
pentyl)-1H-benzoimidazol-5-yl]-

acrylamit
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33

373

3-[2-(2,2-dimetyl-propyl)-1-(3-
isopropylamino-propyl)-1H-
benzoimidazol-5-yl]-N-hydroxy-

acrylamit

34

427

3-[1-(2-diisopropylamino-etyl)-2-
(3.3,3-triflo-propyl)-1H-
benzoimidazol-5-yl]-N-hydroxy-

acrylamit

35

345

N-hydroxy-3-[2-isobutyl-1-(2-
isopropylamino-etyl)-1H-

benzoimidazol-5-yl]-acrylamit

36

345

3-[2-(2,2-dimetyl-propyl)-1-(2-
etylamino-etyl)-1H-
benzoimidazol-5-yl]-N-hydroxy-

acrylamit

37

331

3-[1-(2-etylamino-etyl)-2-
isobutyl-1H-benzoimidazol-5-yl]-
N-hydroxy-acrylamit

38

443

3-[1-(2-diisopropylamino-etyl)-2-
(2,4,4-trimetyl-pentyl)-1H-
benzoimidazol-5-yl]-N-hydroxy-

acrylamit
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401

N-hydroxy-3-[1-(2-isopropyl-
amino-etyl)-2-(2,4,4-trimetyl-
pentyl)-1H-benzoimidazol-5-yl1]-

acrylamit

40

387

3-[1-(2-etylamino-etyl)-2-(2,4,4-
trimetyl-pentyl)-1H-
benzoimidazol-5-y1]-N-hydroxy-

acrylamit

41

415

3-[1-(2-dietylamino-etyl)-2-
(2,4,4-trimetyl-pentyl)-1H-
benzoimidazol-5-yl]-N-hydroxy-

acrylamit

42

345

3-[1-(2-dietylamino-etyl)-2-
propyl-1H-benzoimidazol-5-yl1]-
N-hydroxy-acrylamit

43

387

3-[2-butyl-1-(2-
diisopropylamino-etyl)-1H-
benzoimidazol-5-yl]-N-hydroxy-

acrylamit

44

331

3-[2-butyl-1-(2-etylamino-etyl)-
1H-benzoimidazol-5-yl]-N-
hydroxy-acrylamit

45

377

3-[1-(2-dietylamino-etyl)-2-(2-
metylsulfanyl-etyl)-1H-
benzoimidazol-5-yl]-N-hydroxy-

acrylamit
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345

3-[2-butyl-1-(2-isopropylamino-
etyl)-1H-benzoimidazol-5-yl]-N-
hydroxy-acrylamit

47

359

3-[2-butyl-1-(3-isopropylamino-
propyl)-1H-benzoimidazol-5-yl]-
N-hydroxy-acrylamit

48

433

3-[1-(1-benzyl-piperidin-4-yl)-2-
butyl-1H-benzoimidazol-5-yl]-N-
hydroxy-acrylamit

49

329

3-[2-but-3-enyl-1-(2-etylamino-
etyl)-1H-benzoimidazol-5-y1]-N-
hydroxy-acrylamit

50

373

3-[2-hexyl-1-(2-isopropylamino-
etyl)-1H-benzoimidazol-5-yl]-N-
hydroxy-acrylamit

51

387

3-[1-(2-dimetylamino-etyl)-2-
(2,4,4-trimetyl-pentyl)-1H-
benzoimidazol-5-yl]-N-hydroxy-

acrylamit
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52

359

3-[1-(2-etylamino-etyl)-2-hexyl-
1H-benzoimidazol-5-yl]-N-
hydroxy-acrylamit

53

385

N-hydroxy-3-[1-(2-isopropyl-
amino-etyl)-2-(3,3,3-triflo-
propyl)-1H-benzoimidazol-5-yl]-

acrylamit

54

357

3-[1-(2-dimetylamino-etyl)-2-
hex-3-enyl-1H-benzoimidazol-5-

yl]-N-hydroxy-acrylamit

55

359

3-[1-(2-amino-etyl)-2-(2,4,4-
trimetyl-pentyl)-1H-
benzoimidazol-5-y1]-N-hydroxy-

acrylamit

56

403

3-[1-(2-amino-etyl)-2-(2-metoxy-
nonyl)- 1H-benzoimidazol-5-yl]-
N-hydroxy-acrylamit

57

331

3-[2-butyl-1-(2-dimetylamino-
etyl)-1H-benzoimidazol-5-yl]-N-
hydroxy-acrylamit

58

359

3-[1-(2-dimetylamino-etyl)-2-
hexyl-1H-benzoimidazol-5-y1]-N-
hydroxy-acrylamit
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59

444

N-{2-[1-(2-dietylamino-etyl)-5-
(2-hydroxycarbamoyl-vinyl)-1H-
benzoimidazol-2-yl]-etyl}-3,3-
dimetyl-butyramit

60

430

3-{1-(2-dietylamino-etyl)-2-[2-
(2,2-dimetyl-propionylamino)-
etyl]-1H-benzoimidazol-5-yl}-N-
hydroxy-acrylamit

61

416

3-{1-(2-dietylamino-etyl)-2-[(2,2-
dimetyl-propionylamino)-metyl]-
1H-benzoimidazol-5-yl}-N-
hydroxy-acrylamit

62

402

N-[1-(2-dietylamino-etyl)-5-(2-
hydroxycarbamoyl-vinyl)-1H-
benzoimidazol-2-ylmetyl]-

butyramit

63

359

3-[1-(2-etylamino-etyl)-2-(3,3-
dimetyl-butyl)-1H-
benzoimidazol-5-yl]-N-hydroxy-

acrylamit

64

359

3-[2-(3,3-dimetyl-butyl)-1-(2-
dimetylamino-etyl)-1H-
benzoimidazol-5-yl]-N-hydroxy-

acrylamit
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345

3-[1-(2-dimetylamino-etyl)-2-
pentyl-1H-benzoimidazol-5-yl]-
N-hydroxy-acrylamit

66

357

3-[1-(2-dimetylamino-etyl)-2-
(2,2,2-triflo-etyl)-1H-
benzoimidazol-5-yl]-N-hydroxy-

acrylamit

67

396

N-hydroxy-3-[1-(5-metyl-1H-
pyrazol-3-yl)-2-(2,4,4-trimetyl-
pentyl)-1H-benzoimidazol-5-yl]-

acrylamit

68

345

3-[1-(2-etylamino-etyl)-2-pentyl-
1H-benzoimidazol-5-y1]-N-
hydroxy-acrylamit

69

329

3-(2-butyl-1-pyrolidin-3-yl-1H-
benzoimidazol-5-yl)-N-hydroxy-

acrylamit

70

343

3-(2-butyl-1-piperidin-4-yl-1H-
benzoimidazol-5-yl)-N-hydroxy-

acrylamit

71

359

N-hydroxy-3-[1-(2-isopropy]-
amino-etyl)-2-pentyl-1H-

benzoimidazol-5-yl]-acrylamit
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72

385

N-hydroxy-3-[1-(2-metylamino-
etyl)-2-non-3-enyl-1H-

benzoimidazol-5-yl]-acrylamit

73

385

N-hydroxy-3-[1-(2-metylamino-
etyl)-2-non-6-enyl-1H-

benzoimidazol-5-yl]-acrylamit

74

345

3-[2-hexyl-1-(2-metylamino-
etyl)-1H-benzoimidazol-5-yl]-N-
hydroxy-acrylamit

75

331

N-hydroxy-3-[1-(2-metylamino-
etyl)-2-pentyl-1H-benzoimidazol-
5-yl]-acrylamit

76

373

N-hydroxy-3-[1-(2-metylamino-
etyl)-2-octyl-1H-benzoimidazol-
5-yl]-acrylamit

77

359

3-[1-(2-amino-etyl)-2-octyl-1H-
benzoimidazol-5-y1]-N-hydroxy-

acrylamit
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359

3-{2-butyl-1-[2-(isopropyl-metyl-
amino)-etyl]-1H-benzoimidazol-

5-yl}-N-hydroxy-acrylamit

79

359

3-{1-[2-(etyl-metyl-amino)-etyl]-
2-pentyl-1H-benzoimidazol-5-
yl}-N-hydroxy-acrylamit

80

357

3-(2-hexyl-1-pyrolidin-3-yl-1H-
benzoimidazol-5-yl)-N-hydroxy-

acrylamit

81

343

3-[2-butyl-1-(1-metyl-pyrolidin-
3-yl)-1H-benzoimidazol-5-yl]-N-
hydroxy-acrylamit

82

371

3-(2-butyl-1-piperidin-3-yl-1H-
benzoimidazol-5-yl)-N-hydroxy-

acrylamit

&3

343

3-(2-hexyl-1-piperidin-3-yl-1H-
benzoimidazol-5-yl)-N-hydroxy-

acrylamit

84

403

3-(1-{2-[etyl-(2-metoxy-etyl)-
amino]-etyl}-2-pentyl-1H-
benzoimidazol-5-yl)-N-hydroxy-

acrylamit
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&5 345 |3-{2-butyl-1-[2-(etyl-metyl-
N 2 ~OH
4 [?, amino)-etyl]-1H-benzoimidazol-
..... N
17 5-yl}-N-hydroxy-acrylamit
[N
86 y . on 371 |N-hydroxy-3-[1-(1-metyl-
~~4 O " piperidin-3-y1)-2-pentyl-1H-
CN/ benzoimidazol-5-yl]-acrylamit
o .
87 " ]@/\/U\N,OH 359 |3-{1-[2-(etyl-hexyl-amino)-etyl]-
< H 1H-benzoimidazol-5-yl}-N-
? hydroxy-acrylamit
]
88 o 345 |3-{1-[2-(etyl-pentyl-amino)-etyl]-
N x ~OH
<’/N]©/\)L” 1H-benzoimidazol-5-yl}-N-
J hydroxy-acrylamit
/
89 ,ND/VOLN'OH 373 |3-{1-[2-(etyl-heptyl-amino)-etyl]-
S & 1H-benzoimidazol-5-yl}-N-
hydroxy-acrylamit
90 o 415 |3-{2-hexyl-1-[1-(2-hydroxy-etyl)-

piperidin-3-yl]-1H-
benzoimidazol-5-yl}-N-hydroxy-

acrylamit
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91

389

3-(2-butyl-1-{2-[etyl-(3-hydroxy-
propyl)-amino]-etyl}-1H-
benzoimidazol-5-yl)-N-hydroxy-

acrylamit

92

403

3-(1-{2-[etyl-(3-hydroxy-propyl)-
amino]-etyl}-2-pentyl-1H-
benzoimidazol-5-yl)-N-hydroxy-

acrylamit

93

377

(E)-N-hydroxy-3-
(1-(1-phenetylpyrolidin-3-yl)-1H-
benzo[d]imidazol-5-yl)acrylamit

94

357

(E)-N-hydroxy-3-(1-(1-
pentylpiperidin-3-yl)-1H-

benzo[d]imidazol-5-yl)acrylamit

95

331

3-{1-[2-(butyl-etyl-amino)-etyl]-
1H-benzoimidazol-5-y1}-N-
hydroxy-acrylamit

96

391

(E)-N-hydroxy-3-(1-(1-
phenetylpiperidin-3-yl)-1H-

benzo[d]imidazol-5-yl)acrylamit
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97 y “ L”/GH 405 |(E)-N-hydroxy-3-(1-(1-(3-
<N phenylpropyl)piperidin-3-yl)-1H-
/\/j; . benzo[d]imidazol-5-yl)acrylamit
— //\\////
98 ) :@A)L o 391 |(E)-N-hydroxy-3-(1-(1-(3-
/ Y
Y phenylpropyl)pyrolidin-3-yl)-1H-
Ewg benzo[d]imidazol-5-yl)acrylamit
)
)
99 j@/\)L » 357 |3-{1-[1-(3,3-dimetyl-butyl)-
N ”/
< pyrolidin-3-yl]-1H-
E§ benzoimidazol-5-yl}-N-hydroxy-
5\ acrylamit
/
100 « [ 303 [(E)-3-(1-(2-(dietylamino)etyl)-
P ” 1H-benzo[d]imidazol-5-y1)-N-
hydroxy-acrylamit
101 384 |3-[2-(4-xyano-butyl)-1-(2-
dietylamino-etyl)-1H-
benzoimidazol-5-yl]-N-hydroxy-
acrylamit
102 f 343 |(E)-3-(1-(1-butylpiperidin-3-yl)-

1H-benzo[d]imidazol-5-yl)-N-
hydroxy-acrylamit
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103 i “« 355 |(E)-N-hydroxy-3-(1-(1-(pent-4-
< w b enyl)piperidin-3-yl)-1H-
? benzo[d]imidazol-5-yl)acrylamit
\/\/\
104 “ . 371 |(E)-3-(1-(1-(3,3-dimetylbutyl)-
N N/
(w piperidin-4-yl)-1H-
/§ benzo[d]imidazol-5-y1)-N-
\N
i hydroxy-acrylamit
105 360 |3-[1-(2-dietylamino-etyl)-2-
\_u N
— B ' propylamino-1H-benzoimidazol-
S 5-yl]-N-hydroxy-acrylamit
107 « [ 331 |(E)-N-hydroxy-3-(1-(2-
N/
éD/\/LL (isopropyl(propyl)amino)etyl)-
g 1H-benzo[d]imidazol-5-
/\/N\// yl)acrylamit
108 o 345 |3-{1-[2-(butyl-isopropyl-amino)-
/N N/
< etyl]-1H-benzoimidazol-5-y1}-N-
S hydroxy-acrylamit
\/\/7/ y-acty
109 f 359 |N-hydroxy-3-{1-[2-(isopropyl-

pentyl-amino)-etyl]-1H-

benzoimidazol-5-yl}-acrylamit
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110

398

3-[2-(5-xyano-pentyl)-1-(2-
dietylamino-etyl)-1H-
benzoimidazol-5-yl]-N-hydroxy-

acrylamit

111

359

3-(1-{2-[(3,3-dimetyl-butyl)-etyl-
amino]-etyl}-1H-benzoimidazol-

5-yl)-N-hydroxy-acrylamit

112

317

3-{1-[2-(etyl-propyl-amino)-etyl]-
1H-benzoimidazol-5-yl}-N-
hydroxy-acrylamit

113

373

N-hydroxy-3-(1-{2-[isopropyl-(2-
metyl-pentyl)-amino]-etyl }-1H-

benzoimidazol-5-yl)-acrylamit

114

399

(E)-N-hydroxy-3-(1-(2-
(isopropyl(4,4,4-triflobutyl)-
amino)etyl)-1H-

benzo[d]imidazol-5-yl)acrylamit

115

374

3-[1-(3-dimetylamino-2,2-
dimetyl-propyl)-2-propylamino-
1H-benzoimidazol-5-yl]-N-
hydroxy-acrylamit
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373

3-{1-[2-(etyl-hexyl-amino)-etyl]-
2-metyl-1H-benzoimidazol-5-yl}-
N-hydroxy-acrylamit

117

399

3-{1-[2-(butyl-etyl-amino)-etyl]-
2-triflometyl-1H-benzoimidazol-

5-yl}-N-hydroxy-acrylamit

118

427

3-{1-[2-(etyl-hexyl-amino)-etyl]-
2-triflometyl-1H-benzoimidazol-

5-y1}-N-hydroxy-acrylamit

119

401

(E)-3-(1-(2-(dibutylamino)etyl)-
2-propyl-1H-benzo[d]imidazol-5-
yl)-N-hydroxy-acrylamit

120

331

3-[1-(2-dipropylamino-etyl)-1H-
benzoimidazol-5-yl]-N-hydroxy-

acrylamit
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121 ) /\\JK o 359 |N-hydroxy-3-(1-{2-[isopropyl-(3-
<Nj© u metyl-butyl)-amino]-etyl}-1H-
>/\ </ benzoimidazol-5-yl)-acrylamit
v~>/ |
122 « L e 345 |3-(1-{2-[(3,3-dimetyl-butyl)-
({:@/\/k N metyl-amino]-etyl}-1H-
>(\ [‘J benzoimidazol-5-yl1)-N-hydroxy-
N acrylamit
123 “ I o 345 |3-(1-{2-[(2-etyl-butyl)-metyl-
< | : u amino]-etyl}-1H-benzoimidazol-
\)p\/ 5-yl)-N-hydroxy-acrylamit
AN
124 ) “ I o 415 |(E)-3-(1-(2-(bis(3,3-dimetyl-
</N:©/\/U\u butyl)amino)etyl)-1H-
S benzo[d]imidazol-5-yl)-N-

hydroxy-acrylamit

125 “ f N 359 |(E)-3-(1-(2-(diisobutylamino)-
N -
</Nj©/\/u\u etyl)-1H-benzo[d]imidazol-5-yl)-

S N-hydroxy-acrylamit

126 « - 331 |3-{1-[2-(3,3-dimetyl-butyl-
N H/
<j©A)J\ amino)-etyl]-1H-benzoimidazol-

5-yl}-N-hydroxy-acrylamit
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127

329

N-hydroxy-3-{1-[2-(metyl-pent-
4-enyl-amino)-etyl]-1H-

benzoimidazol-5-yl}-acrylamit

128

373

3-(1-{2-[(3.3-dimetyl-butyl)-
propyl-amino]-etyl}-1H-
benzoimidazol-5-yl)-N-hydroxy-

acrylamit

129

363

3-[1-(3-dimetylamino-2,2-
dimetyl-propyl)-2-metylsulfanyl-
1H-benzoimidazol-5-yl]-N-
hydroxy-acrylamit

130

373

3-{1-[2-(3,3-dimetyl-butyl-
amino)-etyl]-2-propyl-1H-
benzoimidazol-5-yl}-N-hydroxy-

acrylamit

131

401

3-[1-[2-(3,3-dimetyl-butylamino)-
etyl]-2-(2,2-dimetyl-propyl)-1H-
benzoimidazol-5-yl]-N-hydroxy-

acrylamit
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132

485

3-[1-{2-[bis-(3,3-dimetyl-butyl)-
amino]-etyl}-2-(2,2-dimetyl-
propyl)-1H-benzoimidazol-5-yl]-
N-hydroxy-acrylamit

133

317

3-{1-[2-(2,2-dimetyl-
propylamino)-etyl]-1H-
benzoimidazol-5-yl}-N-hydroxy-

acrylamit

134

359

3-(1-{2-[(2.2-dimetyl-propyl)-
propyl-amino]-etyl}-1H-
benzoimidazol-5-yl)-N-hydroxy-

acrylamit

135

359

3-{1-[2-(3,3-dimetyl-butyl-
amino)-etyl]-2-etyl-1H-
benzoimidazol-5-yl}-N-hydroxy-

acrylamit

136

387

3-(1-{2-[(3,3-dimetyl-butyl)-
metyl-amino]-etyl }-2-propyl-1H-
benzoimidazol-5-yl)-N-hydroxy-

acrylamit

137

413

3-(1-{2-[(3,3-dimetyl-butyl)-
(2,2,2-triflo-etyl)-amino]-etyl } -
1H-benzoimidazol-5-yl)-N-
hydroxy-acrylamit
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138 ' D/@”’OH 385 [3-(1-{2-[butyl-(2,2,2-triflo-etyl)-
\ amino]-etyl }-1H-benzoimidazol-
5-yl)-N-hydroxy-acrylamit
;

HaC

/N
z' >z
T

-

F

'117L/Z

Thir nghiém sinh hoc va enzym
Biéu hién va tinh ché protein GST-HDAC] tai té hop

Thu vién cADN ciia ngudi duge chudn bi bang cach st dung cac té bao
SW620 da nudi cdy. Phan nhan Ién ciia ving mad hoa HDACI agudi tir thu vién
cADN nay duoc tach dong riéng vao vecto pDEST20 biéu hién trén baculovirut
(GATEWAY Cloning Technology, Invitrogen Pte Ltd). C4u truc pDEST20-
HDAC]1 dugc x4c nhan bing chudi ADN. Baculovirut tai t& hgp duge chuin bi
bang cach st dung phuong phap Bac-To-Bac theo huéng din cta nha san xuét
(Invitrogen Pte Ltd). Po chudn baculovirut duge xac dinh bing thir nghiém tao
mang 13 khoang 10 PFU/ml.

Budc bidu hién GST-HDAC1 duoc thuc hién bang cach gy nhiém cac té
bao SF9 (Invitrogen Pte Ltd) bing pDEST20-HDAC] baculovirut & mitc MOI=1
trong 48 gio. Dich tan té bao duogc 0 v6i hat Glutathion Sepharoza 4B da dugc lam
cin bing trudc (Amersham) & nhiét d6 4°C trong 2 gid. Cac hat nay duoc rira ba
1an bang dung dich dém PBS. Protein GST-HDACI dugc rira giai bang dung dich
dém rira giai chtra 50mM Tris, do pH = 8,0, 150mM NaCl, 1% Triton X-100 va
10mM hodc 20mM Glutathion da khir. Protein GST-HDAC! da tinh ché duoc
thim tich bang dung dich dém bao quan HDAC chira 10mM Tris, do pH=17.,5,
100mM NaCl va 3mM MgCl,. 20% glyxerol dugc bd sung vao protein GST-
HDAC] da tinh ché trude khi bao quan & nhiét do -80°C.

Thir nghiém HDAC in vitro dé xac dinh ICs,

Thir nghiém nay dugc tién hanh trén dia 96 16 va thir nghiém xéc dinh hoat
tinh HDAC duya vao chit huynh quang BIOMOL dugc ap dung. Hon hop phéan tng
bao gém dung dich dém tht nghiém chtra 25mM Tris c6 d6 pH =7,5, 137mM
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NaCl, 2,7mM KCl, lmM MgCl,, 1mg/ml BSA, cac hop chét thir nghiém, ndng do
enzym HDACI thich hgp, 500uM co chét théng dung Flur de lys cho enzym
HDACI va sau d6 & nhiét d9 trong phong trong 2 gio. Chat hién mau Flur de lys
duoc dua vao va hdn hop phan tmg nay dugc 1 trong 10 phut. Trong mot thoi gian
ngén, phan Gng khir axetyl ctia co chat 1am cho n6 nhay vé6i chét hién anh, dé tao
ra mdt nhom huynh quang. Nhom huynh quang nay duoc kich thich bang 4nh sang
c6 bude song 360nm va thu duge anh sang phét xa (460nm) trén thiét bj do huynh

quang trén dia (hé thdng do Tecan Ultra Microplate, Tecan Group Ltd.).

Phin mém phan tich Prism 4.0 (GraphPad Software Inc.) duoc st dung dé
tim ra gia tri ICsq tir cac sb litu. ICs 12 néng do hop chét can thiét dé ¢c ché 50%
hoat tinh enzym HDAC.

Tac dung wc ché enzym HDAC ciia nhiing hop chét tiéu bidu duge thé hién

trong Bang 1 (don vi do 14 micromol).

Bang 1. Gi4 tri ICs, thé hién hoat tinh enzym HDAC]1 (don vi do la micromol)

Hop chét | ICso (uM) | Hopchdt | ICso(uM) | Hopchdt | ICs,(uM)
1 0,042 47 0,21 93 0,23
2 0,38 48 0,43 94 0,064
3 0,15 49 0,11 95 0,052
4 0,12 50 0,036 96 0,080
5 0,17 51 0,066 97 0,10
6 0,18 52 0,025 98 0,32
7 0,091 53 0,10 99 0,12
8 0,052 54 0,048 100 0,19
9 0,21 55 0,037 101 0,08
10 0,14 56 0,029 102 0,54
11 0,070 57 0,090 103 0,10
12 0,064 58 0,030 104 0,41
13 0,42 59 0,077 105 0,13
14 0,077 60 0,10 107 0,074
15 0,085 61 0,070 108 0,043
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17 0,13 62 0,054 109 0,048
19 0,064 63 0,051 110 0,044
20 0,26 64 0,10 111 0,029
21 0,38 65 0,078 112 0,12
22 0,064 66 0,34 113 0,016
23 0,045 68 0,034 114 0,063
24 0,51 70 0,068 116 0,10
25 0,23 71 0,040 117 0,19
26 0,040 72 0,017 118 0,48
27 0,23 73 0,026 119 0,18
28 0,021 74 0,028 120 0,11
29 0,13 75 0,050 121 0,079
30 0,021 76 0,018 122 0,037
31 0,045 77 0,026 123 0,027
32 0,060 78 0,044 124 0,085
33 0,23 79 0,040 125 0,16
34 0,88 80 0,040 126 0,042
35 0,082 81 0,12 127 0,078
36 0,096 82 0,10 128 0,031
37 0,091 &3 0,19 129 0,77
38 0,56 84 0,063 130 0,036
39 0,024 &5 0,11 131 0,066
40 0,027 86 0,16 133 0,072
41 0,062 87 0,10 134 0,22
42 0,15 88 0,047 135 0,074
43 0,33 &9 0,080 136 0,053
44 0,054 90 0,51 137 0,093
45 0,053 91 0,060 138 0,10
46 0,049 92 0,050

Thir nghiém ting sinh té bao dé x4c dinh gia tri Gls,

Dong té bao ung thu dai trang (Colo205, HCT116), dong té bao ung thu
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budng trimg (A2780), dong té bao ung thu gan (HEP3B), dong té bao ung thu
tuyén tién liét (PC3) ctia ngudi thu duge tir ATCC hoic ECACC. Té bao Colo205
dwgc nudi cdy trong moi trudng RPMI 1640 chira 2mM L-Glutamin, 5% FBS,
1,0mM Na Pyruvat, 1U/ml penixilin va 1pg streptomyxin. Té bao HCT116 duoc
nudi cdy trong mdi trudng RPMI 1640 McCoy chtra 2mM L-Glutamin, 5% FBS,
1U/ml penixilin va 1ug streptomyxin. Té bao A2780 dugc nudi ciy trong moi
truong RPMI 1640 chra 2mM L-Glutamin, 5% FBS, 1U/ml penixilin va lug
streptomyxin. Té bao HEP3B duoc nudi ciy trong méi truong EMEM chira 2mM
L-glutamin, 5% FBS, 1% axit amin khong thiét yéu, 1mM Na Pyruvat, 1U/ml
penixilin va 1ug streptomyxin. Té bao PC3 dugc nudi cdy trong mdi trudng F12K,
2mM L-glutamin, 5% FBS, 1U/ml penixilin va 1pg streptomyxin. Cac t& bao PC3,
Col0205 va HCT116 dugc cdy vao dia 96 15 lan luot v6i mat do 1a 1000, 5000 va
6000 té bao/15. Céac té bao A2780 va HEP3B dugc cdy vao dia 96 18 v6i mat do
tuong Ung la 4000 té bao/16. Céc dia dugc U ¢ nhiét d 37°C, 5% CO,, trong 24
gio. Cac té bao dugc xir Iy bang hop chét thir nghiém & cac nong do khac nhau
trong thoi gian 96 gio. Su sinh truéng t€ bao duge theo doi bang thir nghiém ting
sinh té bao CyQUANT® (Invitrogen Pte Ltd). Pudng cong dap ing lidu duogc thiét
lap dé xac dinh Gls, ctia cac hop chit nay bing cach st dung chuong trinh XL-fit
(ID Business Solution, Emeryville, CA). Gls; 12 ndng d hop chat can thiét dé uc
ché 50% su sinh trudng té bao.

Két qua xac dinh hoat tinh ¢rc ché t& bao hodc e ché su sinh trudng té bao
clia cac hop chét dai dién dugc thé hién trong Bang 2 va Bang 3. Dt liéu nay cho
thdy ring cac hop chét theo sang ché c¢6 hoat tinh tc ché sy phat trién té bao u.

Bang 2. Hoat tinh trc ché t& bao hodc wre ché su sinh truéng & té bao Colo205

(don vi do 1a micromol)

Hop chdt | Glsp(uM) | Hopchdt | Glso(uM) | Hopchdt | GIs, (uM)
0,50 47 3,6 93 2,14
2 2,12 48 0,78 94 0,60
3 2,22 49 1,75 95 0,57
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4 2,62 50 0,17 96 0,70
5 2,58 51 0,26 97 0,67
6 2,69 52 0,21 99 1,89
7 0,81 53 1,05 100 2,25
8 0,56 54 0,46 101 2,44
9 1,87 55 0,91 102 2,08
10 1,77 56 0,90 103 0,48
11 0,48 57 0,65 104 1,99
12 0,51 58 0,38 105 1,77
13 5,5 59 2,28 107 0,63
14 0,63 60 2,48 108 0,44
15 1,50 61 1,32 109 0,49
17 1,19 62 2,60 110 1,74
19 0,53 63 0,54 111 0,21
20 2,66 64 0,73 112 0,88
21 2,51 65 0,56 113 0,61
22 0,75 66 8,8 114 0,72
23 0,19 68 0,52 116 0,70
24 2,99 70 7,0 117 1,80
25 2,38 71 0,24 118 1,88
26 0,37 72 0,16 119 0,77
27 1,42 73 0,23 120 0,49
28 0,18 74 0,55 121 0,49
29 1,92 75 1,20 122 0,15
30 0,31 76 0,29 123 0,15
31 0,42 77 0,67 124 0,54
32 0,74 78 0,54 125 0,68
33 2,11 79 0,45 126 0,42
34 4.4 80 1,37 127 0,34
35 0,66 81 1,00 128 0,14
36 0,86 82 1,23 129 3.9
37 1,09 &3 4,9 130 0,15
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38 1,94 84 1,03 131 0,33
39 0,23 &5 1,52 133 0,56
40 0,16 86 2,08 134 2,30
41 0,92 &7 1,07 135 0,26
42 0,98 88 0,55 136 0,39
43 1,86 &9 0,87 137 1,97
44 0,87 90 8,1 138 1,96
45 0,54 91 2,40

46 0,48 92 1,82

Béng 3. Hoat tinh trc ché té bao hoic trc ché su sinh trudng té bao & cac dong té

bao ung thu khac nhau

) Dong té bao
Hop chat
HCT116 A2780 PC3 HEP3B
1 ++ +++ +++ ++
7 + + ++
++ ++ +++ +

22 + +++ +++
23 ++ +++ +++
30 ++ -+ +++
40 ++ +++ +++
44 + ++ +++
46 +++ ++ +++ ++
50 +++ +++ +++
52 +++ +++ +++
58 +++ +++ +++ +++
71 +++ +++ +++
111 +++
130 +++ +++ +++

(“H++7: Glsp < 0,5uM, “++: Glsg nim trong khoang tir 0,5 dén 1,0uM, “+7: Glsg

nim trong khoang tir 1,0nM dén 5,0uM).
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Thtr nghiém axetyl hoa histon H3

D4u hiéu dé x4c nhén sy @rc ché histon deaxetylaza (HDAC) la su gia ting
muc d¢ axetyl hod histon. Sy axetyl hoa histon, bao gf“)m H3, H4 va H2A, co thé
dugc phét hién dwa vao k§ thuat thAm mién dich (thAm western). Té bao Colo205,
khoang 5x10° t& bao, dugc cdy vao méi trudng néu trén, nudi cdy trong 24 gid va
sau d6 xir ly bang chét e ché HDAC va chit dbi chimg duong & ndng do cubi 1a
10uM. Sau 24 gid, cac té bao duge thu hoach va phan giai theo hudng din trong
kit phan giai t& bao dong vét c6 vii Sigma. Ndng do protein dwoc dinh lwong bing
cach str dung phuong phdp BCA (Sigma Pte Ltd). Dich tan protein dugc tach ra
bing cich st dung gel 4-12% bis-tris SDS-PAGE (Invitrogen Pte Ltd) va chuyén
1én mang PVDF (BioRad Pte Ltd). Mang duoc do bing cach st dung khéng thé so
cép dic hidu véi histon duoc axetyl hoa H3 (Upstate Pte Ltd). Khang thé phat hién,
khang thé dé khang tho lién két véi HRP duge sit dung theo huéng din cia nha
san xuit (Pierce Pte Ltd). Sau khi loai khang thé phat hién ra khoi mang, co chat
phat quang hoa hoc cai tién dé phat hién HRP (Pierce Pte Ltd) dugc dua vao mang.
Sau khi loai co chat, mang duoc tiép xuc v6i phim X-quang (Kodak) trong khoang
thoi gian tir 1 gidy dén 20 phut. Phim X-quang dugc hién anh bing cach sir dung
thiét bi xtr Iy phim X-quang. M4t d6 ctia mdi bang quan sat thiy trén phim da hién
anh c6 thé dugc phan tich dinh luong bang cach st dung phdn mém UVP
Bioimaging (UVP, Inc, Upland, CA). Céac gié tri ndy duoc chuén hoa theo mat do

actin trong c4c mau twong tmg dé biét duge mirc d6 biéu hién cia protein nay.

Céc két qua thir nghiém thdm mién dich sir dung khang thé histon dugc
axetyl hoa H3 dugc thé hién trong Bang 4 ddi véi cac hop chét dai dién theo sang

ché.
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Béang 4
Hoat tinh Hoat tinh Hoat tinh
, axetyl hoa , axetyl hod , axetyl hoa
Hop chat Hop chat Hop chat
histon histon histon
(Histon-3) (Histon-3) (Histon-3)
1 ¢0 hoat tinh 30 ¢6 hoat tinh 49 c6 hoat tinh
2 c0 hoat tinh 32 c0 hoat tinh 50 co hoat tinh
3 ¢6 hoat tinh 35 ¢0 hoat tinh 52 ¢0 hoat tinh
7 co hoat tinh 36 ¢0 hoat tinh 55 ¢0 hoat tinh
8 ¢06 hoat tinh 37 ¢06 hoat tinh 58 ¢6 hoat tinh
11 ¢6 hoat tinh 39 ¢0 hoat tinh 63 ¢6 hoat tinh
12 ¢O hoat tinh 40 ¢0 hoat tinh 65 ¢6 hoat tinh
14 c0 hoat tinh 41 c0O hoat tinh 68 ¢6 hoat tinh
17 ¢0 hoat tinh 42 ¢0 hoat tinh 71 ¢ hoat tinh
19 ¢0 hoat tinh 44 co hoat tinh 74 ¢ hoat tinh
22 ¢o hoat tinh 45 ¢0 hoat tinh 130 ¢6 hoat tinh
26 ¢0 hoat tinh 46 ¢0 hoat tinh
28 ¢6 hoat tinh 48 c0 hoat tinh

Céc dit liéu nay chimg t6 ring cic hop chat theo sang ché c6 tac dung trc

ché histon deaxetylaza, nho d6 tao ra sy tich tu histon dugc axetyl hoa nhu H3.
Phuong phap x4c dinh d6 6n dinh cta vi thé

Phuong phép xé4c dinh d6 6n dinh chuyén ho4 in vitro trong vi thé gan gitip
cho viéc du doén kha néng thanh thai in vivo & gan va do dn dinh caa hop chét dbi
v6i cac phan tmg bién ddi sinh hoc pha I qua trung gian 1a isozym P450.

Vi thé gan nguoi 1a san phdm ctia BD Gentest (BD BioSciences). Cac dung
dich & chtra hop chét thir nghiém (SuM) hodc hop chét dbi chimg (Verapamil), hé
dung dich tao NADPH A (25mM NADP", 66mM glucoza-6-phosphat, dung dich
MgCl, 66mM trong H,0), h¢ dung dich tao NADPH B (40U/ml glucoza-6-

phosphat dehydrogenaza trong dung dich natri xitrat SmM) va 1,0mg/ml protein vi
thé twong tmg trong 100mM dung dich dém kali phosphat (d6 pH = 7,4). Cdc mau
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dugce U trong thoi gian 0, 5, 15, 30, 45, 60 phut. Dirng phan tng bang hdn hop gém
80% axetonitril va 20% DMSO di duoc lam lanh béng nuéde da. Sau dé, cac mau
nay dugc ly tAm & nhiét do 4°C trong 15 phut véi tbe do 2000 vong/phut. 100pl
dich ndi duoc chuyén sang dia LC/MS dé phén tich. Trudc khi phan tich dinh
lwong, hop chat dwoc didu chinh trén thiét bi LC/MS dé dat duoc didu kién MS téi
uu. Phuong phép sic ky long dwoc thuc hién trén cot Luna C18 (Phenomenex
U.S.A, Torrance, CA) (2x50mm, 5 uM). Ty 1€ % hop chét con lai (dva vao dién
tich dudi duong cong) tai mdi thoi diém dwoc tinh so vai thyi diém 0 phut. Ve
duong cong thé hién ty 18 % hop chét con lai theo thoi gian (phut) va st dung

chuong trinh phdn mém Prism dé tim ra gia tri t;,,. Cac gid tri nay dugc thé hién

trong Bang 5.
Béang 5
Hop chét t1» (phtt) Hop chét t1» (phiit)
1 > 30 52 > 30
2 > 30 58 > 30
8 > 30 63 > 30
11 > 30 - 68 > 30
12 > 30 71 > 30
14 > 30 74 > 30
19 >30 78 > 30
35 > 30 80 > 30
40 > 30 88 > 30
44 > 30 108 > 30
46 > 3() 130 > 30

Gia tri t;, > 30 phut in vitro xdc dinh dugc dbi véi cac hop chét néu trén
cho thiy ring tac dung chuyén hoa dbi véi muc do thanh thai hop chét dugc cho 1a
thap trong truong hop in vivo va nhd d6 tao ra thoi gian ban huy dai hon va tang

thoi gian tiép xtc ciia hop chét.

Két qua trén day cho thiy 14 cac hop chét c6 cong thirc (1) ¢6 tinh én dinh

v€ mit chuyén hod trong thtr nghiém do6i vadi vi thé gan ngudi. Cung vdi céc tinh
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chit Iy-hoa thich hop, vi du, trong lugng phan tr, logP va do tan cao, cac hop chét
néu trén c6 thé c6 mirc do tiép xtic va tac dung dugce ly thich hop véi co thé khi

dugc dung trong tinh mach hogc dic biét 1a dung qua dudng miéng.
Cac nghién ctru duge ddng hoc in vivo

Hoa tan hop chét trong dung dich thich hop (nuéc mudi hoic DMA va
Cremaphor trong nuéc mudi) & ndng d6 1mg/ml dé dung trong tinh mach (IV:
Intravenous), hodc trong 0,5% metyl xenluloza, 0,1% Tween 80 trong nuédc & néng
do Smg/ml dé sir dung qua dudong miéng. Chudt dugc chon ngiu nhién theo thé
trong, léy ba con tai mdi thoi didm. Céc con chudt nay duoc cho sir dung lidu don
(10mg/kg) qua tinh mach dudi, hoic lidu don dung qua duong miéng (50mg/kg)
bang céach sir dung bng thong da day. Tai cac thoi diém dinh truée (lidu dinh truée,
5 hodc 10, 30 phut, 1, 2, 4, 8 va 24 gid), mot nhém chudt duge lam chét ngat béng
CO, va miu mau dugc hut ra bang cach choc tim. Cac miu mau duge ly tdm ngay
trong thoi gian 10 phit & tbc dd 3000 vong/phit dé tach huyét twong, va huyét
trong dwgc bdo quan lanh & nhiét do -80°C cho t6i khi phén tich bing phuong
phap LC/MS/MS. Trudce khi phan tich mau, phwong phap nay dwgc phat trién dé
thtr nghiém LC/MS/MS. Phuong phap ndy duoc hiéu chudn dé xac dinh tin hiéu
dap ung cua cac chit chuin hoa, d6 6n dinh cua bd phan léy mau tu dong cua
dudng cong hiéu chuin trong thoi gian khoang 15 gi0 trong ngay va gitta cac ngay
bing cach sir dung tam chit chudn hoa, trir huyét twong tring. Mau QC véi ba
ndng do khac nhau theo ba lan l3p lai duge chudn bi dé xac dinh do chinh xac va
d6 phan giai. Mau QC di tach duoc so sanh v6i cadc mau chua tach @ xéac dinh
hiéu qua tach cta chit phén tich. LLOQ dugc xac dinh béng céch st dung cac mau
liy ba 1an 1ng/ml va 2ng/ml dé thu duge do chinh xé4c va do phén giai & dau dudi.
Céc mau dugc phan tich bang cach sir dung phuong phép da duoc phé chudn. Dir
liéu dugc phén tich bang md hinh khong theo khoang bing cach sir dung chuong
trinh phan mém WinNolin 4.0 (Pharsight, Mountain View, CA, USA). Céc gia tri
trung binh ctia dudng cong ndng d6 hop chét trong huyét twong theo thoi gian

dugc st dung trong nghién ctru dugc dong hoc trén chuot.

Thong sb dugc dong hoc AUC.isi diém cuéi CUNE cép thong tin vé téng muc

-191-



19981

tiép xuc thude in vivo 12 mot trong nhing thong sé PK/PD quan trong gidp du
doan hiéu qua cta hop chét chéng ung thu. Gia tri AUC cang 16n thi hiéu qua
in vivo cua hgp chét cang cao khi c6 cung hi¢u luc in vitro. D li¢u dugc dong hoc

ctia nhitng hop chét duge chon trong Bang 5 dugc thé hién trong Bang 6 dudi day.

Bang 6. Dt li€u dugc dong hoc dai dién [cac hgp chét & dang
mudi ctia axit clohydric (2HCI), lidu ding 50mg/kg, st dung qua dudng miéng]

Hop chét AUCo.thpi diem cusi (ng-h/ml)
1 1868
8 1836
130 1050

Dit liéu trong Bang 6 con chirng té rang cac hop chét c¢6 d6 én dinh chuyén
hoa cao nhu dwgc thé hién bang cac hop chét dai dién trong Bang 5 cung voéi
nhitng tinh chét Iy-ho4 thich hop, vi du, trong luong phén tir, logP, va do tan cao,
c6 thé tao ra mirc tiép xuc va tac dung dugc 1y thich hop trén dong vat khi duge st

dung qua dudng miéng.
Hiéu qua chéng budu tan sinh (hodc chéng 1) in vivo ctia cac chit urc ché HDAC:

Hiéu qua ctia cac hop chét theo sang ché c6 thé duoc xac dinh bing cach sir
dung céc nghién ctru ghép khéc loai in vivo trén ddng vat. Mo hinh ghép khac loai

trén dong vat 1d mo6 hinh bénh ung thu in vivo duge dung phd bién nhét.

Trong cic nghién ctru ndy, chudt cai trui 16ng khong c6 tuyén e (Harlan),
12-14 tuan tudi, duoc cdy dudi da 5x10° té bao u dai trang cua nguoi HCT116,
hodc 5x10° té bao u budng trimg ciia ngudi A2780, hoic 5x10° té bao ung thu
tuyén tién liét PC3. Khi khdi u dat t6i kich thuée 100mm’, chudt trui 16ng ghép
khéc loai s& dugc ghép cip vao cic nhom didu tri khac nhau. Cac chit Gc ché
HDAC di chon dugc hoa tan trong chét dan thich hop va st dung cho chudt trui
16ng ghép khac loai qua duong trong mang bung, trong tinh mach hodc qua dudng
miéng hing ngay trong khoang thoi gian tir 14 dén 21 ngay. Muc lidu s& 1a
0,01ml/g thé trong. Paclitaxol ding lam chit ddi chimg duong s& dugc pha ché

trong chit dan thich hop dé ding qua dudng tinh mach. Muc lidu Paclitaxol s& 1a
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0,01ml/g thé trong. Thé tich khéi u s& dwgc xac dinh hai ngay mét 1an hodc hai lan
mdi tudn sau khi tiém bing cach st dung cong thuc tinh: Thé tich
(mm’) = (w’x1)/2, trong d6 w=do rong va 1=do dai tinh bing mm ctia khéi u
HCT116, hodc A2780 hoic PC3. Cac hop chét theo sang ché dwoc thir nghiém cho
thdy co su giam dang k& thé tich khéi u so v6i nhém dbi chting chi dung chéit dan.
Luong histon dugc axetyl hod do dugc so véi nhém ddi chimg sir dung chét dan sé
dugc cong don. Do do6, két qua nay cho thiy rang cac hop chét theo sang ché co
hiéu qua trong viéc diéu tri rdi loan /bénh tang sinh nhu bénh ung thu.

Céc phwong an cy thé duoc mo ta chi tiét trong sang ché nay khong bj coi la
gi6i han pham vi cta sang ché. Nhiéu phuong 4n tuong duong va cai bién c6 thé
dugc thyc hién ma khong vuot ra ngoai pham vi clia sang ché, va phai hidu rang

céc phuong an trong dwong nay 1 thudc pham vi ctia sang ché.
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YEU CAU BAO HQ

1. Hop chét c6 cong thire D:

N
N H
rR2—( |
N H
/
R M
trong dé
R' 12 nh6m ¢6 cong thirc:
-(CR20R21)m-(CR22R23)n-(CR24R25)O-NR26R27;
R’ duoc chon tir nhém bao gbm alkyl va heteroalkyl, mdi nhom nay c6 thé

tuy y dugc thé bing mot hodic nhidu nhém thé tly ¥, trong d6 mdi nhém thé tuy y

duge chon tir nhém bao gdm halogen, =0, -CN, alkenyl, alkynyl va alkoxy;

mdi nhém Rzo’ RZI, R%Z R% ,R*vaRr® doc 1ap dugc chon tir nhdm bao
gém H, halogen, -CN, -NO,, -CF;, -OCFj, alkyl, alkenyl, alkynyl, haloalkyl,
haloalkenyl, haloalkynyl, heteroalkyl, xycloalkyl, xycloalkenyl, heteroxycloalkyl,
heteroxycloalkenyl, aryl, heteroaryl, xycloalkylalkyl, heteroxycloalkylalkyl,
arylalkyl, heteroarylalkyl, arylalkenyl, xycloalkylheteroalkyl,
heteroxycloalkylheteroalkyl, heteroarylheteroalkyl, arylheteroalkyl, hydroxy,
hydroxyalkyl, alkoxy, alkoxyalkyl, alkoxyaryl, alkoxyheteroaryl, alkenyloxy,
alkynyloxy, xycloalkyloxy, heteroxycloalkyloxy, aryloxy, arylalkyloxy, phenoxy,
benzyloxy heteroaryloxy, amino, alkylamino, axylamino, aminoalkyl, arylamino,
alkoxycarbonyl, alkylaminocarbonyl, sulfonyl, alkylsulfonyl, aminosulfonyl,
arylsulfonyl, arylsulfinyl -COOH, -C(O)OR’, -COR’, -SH, -SR, -OR® va axyl,

mdi nhém nay cé thé tuy y duoc thé; hoic

R* va R* ¢6 thé cung nhau tao thanh nhém c6 cong thirc =0 hoic =S,

va/hoidc

R* va R® ¢6 thé cung nhau tao thanh nhém c6 cong thirc =0 hoic =S,

va/hodc
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R* va R% ¢6 thé cung nhau tao thanh nhém c6 céng thirc =O hoic =S;
mdi nhém R’ doc 1ap dugc chon tir nhom bao gém H va alkyl;
mdi nhém R° doc 1ap duoc chon tir nhém bao gém H va alkyl;

mdi nhom R?* va RY doc 1ap dugc chon tir nhom bao gém H, halogen,
alkyl, alkenyl, alkynyl, haloalkyl, haloalkenyl, heteroalkyl, xycloalkyl,
xycloalkenyl, heteroxycloalkyl, heteroxycloalkenyl, aryl, heteroaryl,
xycloalkylalkyl, heteroxycloalkylalkyl, arylalkyl, heteroarylalkyl, arylalkenyl,
xycloalkylheteroalkyl, heteroxycloalkylheteroalkyl, heteroarylheteroalkyl,
arylheteroalkyl, hydroxy, hydroxyalkyl, alkoxy, alkoxyalkyl, alkoxyaryl,
alkenyloxy, alkynyloxy, xycloalkyloxy, heteroxycloalkyloxy, aryloxy,
arylalkyloxy, heteroaryloxy, amino, alkylamino, aminoalkyl, axylamino,
arylamino, phenoxy, benzyloxy, COOH, alkoxycarbonyl, alkylaminocarbonyl,
sulfonyl, alkylsulfonyl, alkylsulfinyl, arylsulfonyl, arylsulfinyl, aminosulfonyl,
SR’ va axyl, mdi nhém nay co thé tuy y dugce thé, hoic R*® va R”’ cung véi nguyén

tr nito ma chting gén véo tao thanh nhém heteroxycloalkyl tuy y dugc thé;
m, n va o 1a céac sd nguyén doc 1dp dugc chon tir nhém bao g(‘”)m 0,1,2,3va4;

hodc mubi dugc dung ctia ching.
2. Hop chét theo diém 1, trong d6 téng m+n+o bang 2 hoic 3.

3. Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 2, trong d6 R' duoc

chon tir nhém bao gdm:
_(CR®R%"),-NR?R?’:
-(CR®R®),-NR¥R”’;
-(CRR%),-NR?R”’:
_(CR™R*)-(CR®R®)-NR¥R”’:
_(CR®R*)-(CR¥R)-NR*R?":

_ (CR22R23 )_ (CR24R25)_NR26R27 :
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-(CR®R?),-NR?R’;
-(CRZR™),-NR¥R?;
-(CR¥R%),-NR¥R?’;
_(CR®R™),-(CRZR®)-NR*R?";
_(CR®R™),-(CRR*)-NR*R?’:
L(CR™R?")-(CR2R®),-NR*R’;
_(CRZR%),-(CRR*)-NR*R?;
_(CR®R?")-(CR¥R?),-NR*R’;
_(CRZR®)-(CR¥R>),-NR¥R?’; va
-(CR®R?")-(CRZR®)-(CRR*)-NR¥R?,

4. Hop chét theo diém bét ky trong s cac diém tir 1 dén 3, trong d6 hop chét nay

dugc chon tir nhom bao gdm:

RZG/N\ 2:‘{23
R va
O
N AN /O\
N H
2__ /3
e
R20 N
R22
R21
R24 R23
R . _N—g26
R

5. Hop chét theo diém bét ky trong sb cac didm tir 1 dén 4, trong d6 R*, R*!

3
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R22, R* , R* va R® doc lap duoc chon tir nhém bao gém H, alkyl, alkenyl va

alkynyl.

6. Hop chét theo diém bAt ky trong s6 cac diém tir 1 dén 5, trong d6 R*’, R*' ,

R22, R* , R*vaRr® doc lap dugc chon tir nhém bao gém H va alkyl.

7. Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 6, trong d6 R va R*' 1a
H.

8. Hop chit theo diém bat ky trong s cac diém tir 1 dén 7, trong d6 R* vaR* 1a
metyl.

9. Hop chit theo diém bAt ky trong s6 cac diém tir 1 dén 8, trong d6 R* va R* 1a
H.

10. Hop chat theo diém bt ky trong sé cac diém tir 1 dén 9, trong d6 R*® va RY
doc 1ap dugc chon tir nhém bao gém H, alkyl, alkenyl, alkynyl, alkoxyalkyl va
axyl.

11. Hop chét theo diém bt ky trong s6 cac diém tir 1 dén 10, trong d6 R* va R*
doc 18p dugc chon tir nhém bao gdm H, metyl, etyl, isopropyl, propyl, butyl,
isobutyl, pentyl, hexyl, heptyl, axetyl va 2-metoxy-etyl.

12. Hop chét theo diém bt ky trong sb cac diém tr 1 dén 4, trong d6 R' 12 nhom

c6 cong thuc:

H M

\ | . 1
2% N “2' AN -
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34

AN Al

L

N (; %f’\/““q:/%\v”Y

13. Hop chét theo diém bAt ky trong s6 cac diém tir 1 dén 12, trong d6 R? 1a alkyl.

14. Hop chit theo diém bt ky trong sd cac diém tr 1 dén 12, trong d6 R* duoc
chon tir nhém bao gdm metyl; etoxymetyl; 2-metansulfanyl-etyl; 2,2,2-triflo-etyl;
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propyl; 2,2-dimetyl-propyl; isopropyl; 3,3,3-triflo-propyl; butyl; isobutyl; 3,3-
dimetyl-butyl; but-3-enyl; but-3-ynyl; pentyl; 2,4,4-trimetyl-pentyl; hexyl; hex-3-
enyl; octyl; non-3-enyl; non-6-enyl; 2-metoxy-nonyl, (CHsz);CCH,CONH(CH,),-;
(CH3)3;CCONH(CH,),-; (CH3); CCONH(CH,)- va CH3(CH,),CONH(CH,)-.

15. Hop chit theo diém bt ky trong s6 cac diém tir 1 dén 14, trong d6 nhom thé
tuy y dugc chon tir nhéom bao gém halogen, =0, =S, -CN, -NO,, -CF;, -OCF;,
alkyl, alkenyl, alkynyl, haloalkyl, haloalkenyl, haloalkynyl, heteroalkyl,
xycloalkyl, xycloalkenyl, heteroxycloalkyl, heteroxycloalkenyl, aryl, heteroaryl,
hydroxy, hydroxyalkyl, alkoxy, alkoxyalkyl, alkoxyaryl, alkoxyheteroaryl,
alkenyloxy, alkynyloxy, xycloalkyloxy, xycloalkenyloxy, heteroxycloalkyloxy,
heteroxycloalkenyloxy, aryloxy, heteroaryloxy, arylalkyl, heteroarylalkyl,
arylalkyloxy, -amino, alkylamino, axylamino, aminoalkyl, arylamino, sulfonyl,
alkylsulfonyl, arylsulfonyl, aminosulfonyl, aminoalkyl, alkoxyalkyl, -COOH, -SH,

va axyl.

16. Hop chit theo diém 1, trong d6 hop chét nay dugc chon tir céc hop chit, va

muodi dugc dung cta chung, dugce chon tir nhém bao gom:

3-[1-(3-dimetylamino-2,2-

§ 24
4<-—_<; : =2 ﬁf‘m dimetyl-propyl)-2-(2,2-dimetyl-
ﬁ//" O propyl)- 1H'-benzoimidazol-5-

yl]-N-hydroxy-acrylamit,

\‘n
/
i 3-[1-(3-dimetylamino-2,2-
N '\\R)L\ /Q;H . )
Mﬂ K dimetyl-propyl)-2-isopropyl-1H-
' Kf”' 7 benzoimidazol-5-yl1]-N-
\ ? hydroxy-acrylamit,
<5
/
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3-[2-butyl-1-(3-dimetylamino-
2,2-dimetyl-propyl)-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit,

3-[1-(3-dimetylamino-2,2-
dimetyl-propyl)-2-(2-
metylsulfanyl-etyl)-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit,

3-[1-(3-dimetylamino-2,2-
dimetyl-propyl)-2-etoxymetyl-
1H-benzoimidazol-5-y1]-N-
hydroxy-acrylamit,

3-[1-(3-dimetylamino-2,2-
dimetyl-propyl)-2-isobutyl-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit,
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3-[1-(2-dietylamino-etyl)-2-
isobutyl-1H-benzoimidazol-5-

y1]-N-hydroxy-acrylamit,

3-[2-butyl-1-(2-dietylamino-
etyl)-1H-benzoimidazol-5-yl1]-
N-hydroxy-acrylamit,

3-[2-but-3-ynyl-1-(3-
dimetylamino-2,2-dimetyl-
propyl)-1H-benzoimidazol-5-
yl]-N-hydroxy-acrylamit,

3-[2-but-3-enyl-1-(3-
dimetylamino-2,2-dimetyl-
propyl)-1H-benzoimidazol-5-
yl]-N-hydroxy-acrylamit,

3-[2-but-3-enyl-1-(2-
dietylamino-etyl)-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit,
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OH
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3-[2-but-3-ynyl-1-(2-
dietylamino-etyl)-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit,

3-[1-(3-dimetylamino-2,2-
dimetyl-propyl)-2-(3,3,3-triflo-
propyl)-1H-benzoimidazol-5-
yl]-N-hydroxy-acrylamit,

3-[1-(2-dietylamino-etyl)-2-
(3,3,3-triflo-propyl)-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit,

3-[1-(2-dietylamino-etyl)-2-
etoxymetyl-1H-benzoimidazol-

5-yl]-N-hydroxy-acrylamit,
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3-[1-(3-dimetylamino-2,2-
dimetyl-propyl)-2-metyl-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit,

3-[1-(2-dietylamino-etyl)-2-
(2,2-dimetyl-propyl)-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit,

Fa N-hydroxy-3-[1-(3-
isopropylamino-propyl)-2-
(3,3,3-triflo-propyl)-1H-

benzoimidazol-5-yl]-acrylamit,

3-[2-(2,2-dimetyl-propyl)-1-(2-
isopropylamino-etyl)-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit,
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3-[1-(2-diisopropylamino-etyl)-
2-(2,2-dimetyl-propyl)-1H-
benzoimidazol-5-y1]-N-
hydroxy-acrylamit,

3-[1-(2-diisopropylamino-etyl)-
2-1sobutyl-1H-benzoimidazol-5-
yl]-N-hydroxy-acrylamit,

3-[1-(3-dimetylamino-2,2-
dimetyl-propyl)-2-hex-3-enyl-
1H-benzoimidazol-5-y1]-N-
hydroxy-acrylamit,

3-[1-(3-dimetylamino-2,2-
dimetyl-propyl)-2-(2,4,4-
trimetyl-pentyl)-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit,

3-[1-(2-dietylamino-etyl)-2-hex-
3-enyl-1H-benzoimidazol-5-yl]-
N-hydroxy-acrylamit,
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3-[1-(2-diisopropylamino-etyl)-
2-hex-3-enyl-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit,

3-[2-hex-3-enyl-1-(2-
isopropylamino-etyl)-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit,

3-[2-hex-3-enyl-1-(3-
isopropylamino-propyl)-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit,

3-[1-(2-etylamino-etyl)-2-hex-3-
enyl-1H-benzoimidazol-5-yl]-N-
hydroxy-acrylamit,

3-[1-(2-dietylamino-etyl)-2-
hexyl-1H-benzoimidazol-5-yl]-
N-hydroxy-acrylamit,
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N-hydroxy-3-[1-(3-
isopropylamino-propyl)-2-
(2,4,4-trimetyl-pentyl)-1H-

benzoimidazol-5-yl]-acrylamit,

3-[2-(2,2-dimetyl-propyl)-1-(3-
isopropylamino-propyl)-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit,

3-[1-(2-diisopropylamino-etyl)-
2-(3,3,3-triflo-propyl)-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit,

N-hydroxy-3-[2-isobutyl-1-(2-
isopropylamino-etyl)-1H-

benzoimidazol-5-yl]-acrylamit,
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3-[2-(2,2-dimetyl-propyl)-1-(2-
etylamino-etyl)-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit,

3-[1-(2-etylamino-etyl)-2-
isobutyl-1H-benzoimidazol-5-

y1]-N-hydroxy-acrylamit,

3-[ 1-(2-diisopropylamino-etyl)-
2-(2,4,4-trimetyl-pentyl)-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit,

N-hydroxy-3-[1-(2-
isopropylamino-etyl)-2-(2,4,4-
trimetyl-pentyl)-1H-

benzoimidazol-5-yl]-acrylamit,

3-[1-(2-etylamino-etyl)-2-(2,4,4-
trimetyl-pentyl)-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit,
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3-[1-(2-dietylamino-etyl)-2-
(2,4,4-trimetyl-pentyl)-1H-
benzoimidazol-5-y1]-N-
hydroxy-acrylamit,

3-[1-(2-dietylamino-etyl)-2-
propyl-1H-benzoimidazol-5-yl]-
N-hydroxy-acrylamit,

3-[2-butyl-1-(2-
diisopropylamino-etyl)-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit,

3-[2-butyl-1-(2-etylamino-etyl)-
1H-benzoimidazol-5-yl]-N-
hydroxy-acrylamit,

3-[1-(2-dietylamino-etyl)-2-(2-
metylsulfanyl-etyl)-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit,



3-[2-butyl-1-(2-isopropylamino-
etyl)-1H-benzoimidazol-5-yl]-
N-hydroxy-acrylamit,

3-[2-butyl-1-(3-isopropylamino-
propyl)-1H-benzoimidazol-5-
yl]-N-hydroxy-acrylamit,

3-[2-but-3-enyl-1-(2-etylamino-
etyl)-1H-benzoimidazol-5-yl]-
N-hydroxy-acrylamit,

3-[2-hexyl-1-(2-isopropylamino-
etyl)-1H-benzoimidazol-5-yl]-
N-hydroxy-acrylamit,

3-[1-(2-dimetylamino-etyl)-2-
(2,4,4-trimetyl-pentyl)-1H-
benzoimidazol-5-yl1]-N-
hydroxy-acrylamit,
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3-[1-(2-etylamino-etyl)-2-hexyl-
1H-benzoimidazol-5-yl]-N-
hydroxy-acrylamit,

N-hydroxy-3-[1-(2-
isopropylamino-etyl)-2-(3,3,3-
triflo-propyl)-1H-

benzoimidazol-5-yl]-acrylamit,

3-[1-(2-dimetylamino-etyl)-2-
hex-3-enyl-1H-benzoimidazol-

5-yl]-N-hydroxy-acrylamit,

3-[1-(2-amino-etyl)-2-(2,4,4-
trimetyl-pentyl)-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit,

3-[1-(2-amino-etyl)-2-(2-
metoxy-nonyl)-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit,
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-212-

3-[2-butyl-1-(2-dimetylamino-
etyl)-1H-benzoimidazol-5-yl]-
N-hydroxy-acrylamit,

3-[1-(2-dimetylamino-etyl)-2-
hexyl-1H-benzoimidazol-5-yl]-
N-hydroxy-acrylamit,

N-{2-[1-(2-dietylamino-etyl)-5-
(2-hydroxycarbamoyl-vinyl)-
1H-benzoimidazol-2-yl]-etyl }-
3,3-dimetyl-butyramit,

3-{1-(2-dietylamino-etyl)-2-[2-
(2,2-dimetyl-propionylamino)-
etyl]-1H-benzoimidazol-5-yl}-
N-hydroxy-acrylamit,



kf

-213-

3-{1-(2-dietylamino-etyl)-2-
[(2,2-dimetyl-propionylamino)-
metyl]-1H-benzoimidazol-5-yl}-
N-hydroxy-acrylamit,

N-[1-(2-dietylamino-etyl)-5-(2-
hydroxycarbamoyl-vinyl)-1H-
benzoimidazol-2-ylmetyl]-

butyramit,

3-[1-(2-etylamino-etyl)-2-(3,3-
dimetyl-butyl)-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit,

3-[2-(3,3-dimetyl-butyl)-1-(2-
dimetylamino-etyl)-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit,

3-[1-(2-dimetylamino-etyl)-2-
pentyl-1H-benzoimidazol-5-yl]-
N-hydroxy-acrylamit,
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-214-

3-[1-(2-dimetylamino-etyl)-2-
(2,2,2-triflo-etyl)-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit,

3-[1-(2-etylamino-etyl)-2-
pentyl-1H-benzoimidazol-5-yl]-
N-hydroxy-acrylamit,

N-hydroxy-3-[1-(2-
isopropylamino-etyl)-2-pentyl-
1H-benzoimidazol-5-yl]-

acrylamit,

N-hydroxy-3-[1-(2-metylamino-
etyl)-2-non-3-enyl-1H-

benzoimidazol-5-yl]-acrylamit,
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-215-

N-hydroxy-3-[1-(2-metylamino-
etyl)-2-non-6-enyl-1H-

benzoimidazol-5-yl]-acrylamit,

3-[2-hexyl-1-(2-metylamino-
etyl)-1H-benzoimidazol-5-yl]-
N-hydroxy-acrylamit,

N-hydroxy-3-[1-(2-metylamino-
etyl)-2-pentyl-1H-

benzoimidazol-5-yl]-acrylamit,

N-hydroxy-3-[1-(2-metylamino-
etyl)-2-octyl-1H-benzoimidazol-
5-yl]-acrylamit,
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3-[1-(2-amino-etyl)-2-octyl-1H-
benzoimidazol-5-y1]-N-
hydroxy-acrylamit,

3-{2-butyl-1-[2-(isopropyl-
: L M metyl-amino)-etyl]-1H-
benzoimidazol-5-yl}-N-
hydroxy-acrylamit,

,LL N 3-{1-[2-(etyl-metyl-amino)-
dih'd etyl]-2-pentyl-1H-
benzoimidazol-5-yl}-N-
hydroxy-acrylamit,

3-(1-{2-[etyl-(2-metoxy-etyl)-
amino]-etyl}-2-pentyl-1H-
benzoimidazol-5-yl)-N-
hydroxy-acrylamit,
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0 3-{2-butyl-1-[2-(etyl-metyl-
_}l E \/VLE*OH amino)-etyl]-1H-benzoimidazol-
/-—/ \'[N ~F | 5-y1}-N-hydroxy-acrylamit,
/N

3-(2-butyl-1-{2-[etyl-(3-
hydroxy-propyl)-amino]-etyl}-
1H-benzoimidazol-5-yl)-N-
hydroxy-acrylamit,

HO
i 3-(1-{2-[etyl-(3-hydroxy-
e R R/nggx"" .
¢ U propyl)-amino]-etyl}-2-pentyl-
{ 1H-benzoimidazol-5-y1)-N-
,-i?‘ hydroxy-acrylamit,
N z
Y,

3-[2-(4-xyano-butyl)-1-(2-
dietylamino-etyl)-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit,
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3-[1-(2-dietylamino-etyl)-2-
propylamino-1H-
benzoimidazol-5-yl1]-N-
hydroxy-acrylamit,

3-[2-(5-xyano-pentyl)-1-(2-
dietylamino-etyl)-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit,

3-[1-(3-dimetylamino-2,2-
dimetyl-propyl)-2-propylamino-
1H-benzoimidazol-5-yl]-N-
hydroxy-acrylamit,

3-{1-[2-(etyl-hexyl-amino)-
etyl]-2-metyl-1H-
benzoimidazol-5-yl}-N-
hydroxy-acrylamit,



3-{1-[2-(butyl-etyl-amino)-
etyl]-2-triflometyl-1H-
benzoimidazol-5-yl}-N-
hydroxy-acrylamit,

3-{1-[2-(etyl-hexyl-amino)-
etyl]-2-triflometyl-1H-
benzoimidazol-5-yl}-N-
hydroxy-acrylamit,

(E)-3-(1-(2-(dibutylamino)etyl)-
2-propyl-1H-benzo[d]imidazol-
5-yl)-N-hydroxy-acrylamit,
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3-[1-(3-dimetylamino-2,2-
dimetyl-propyl)-2-
metylsulfanyl-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamit,

3-{1-[2-(3,3-dimetyl-
butylamino)-etyl]-2-propyl-1H-
benzoimidazol-5-y1}-N-
hydroxy-acrylamit,

3-[1-[2-(3,3-dimetyl-
butylamino)-etyl]-2-(2,2-
dimetyl-propyl)-1H-
benzoimidazol-5-yl]-N-

hydroxy-acrylamit,



3-[1-{2-[bis-(3,3-dimetyl-butyl)-
amino]-etyl}-2-(2,2-dimetyl-
propyl)-1H-benzoimidazol-5-
yl]-N-hydroxy-acrylamit,

3-{1-[2-(3,3-dimetyl-
butylamino)-etyl]-2-etyl-1H-
benzoimidazol-5-yl}-N-
hydroxy-acrylamit,

3-(1-{2-[(3,3-dimetyl-butyl)-
metyl-amino]-etyl}-2-propyl-
1H-benzoimidazol-5-yl)-N-

hydroxy-acrylamit.

17. Dugc phdm chira hop chét theo diém bét ky trong s6 cac diém tir 1 dén 16 va

chét pha lodng, t4 dugc hodc cht mang dugc dung.

18. Phuong phap téng hop hop chit co cong thic (I) nhu duge xac dinh trong

diém 1:
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N
N H
R2 _</ |
N H
/

R’ M
trong d6 R' va R? 1a nhu dugc x4c dinh trong diém 1,
phwong phéap nay bao gém cac budc:

(a) tao ra hop chét c6 cong thirc (Al):

O,N AN OH
L (Al)
trong d6 L 12 nhém roi chuyén,
(b) bao v& nhém carboxyl dé tao ra hop chét c6 cong thirc (A2):
O
O,N AN OP¢
. (A2)
trong d6 L 12 nhém roi chuyén va P° 1a nhém béo vé nhom carboxyl;

(c) thay nhom roi chuyén bing amin c6 cong thirc R'NH, dé tao ra hop chét co

cong thire:

O,N AN op°

R'NH (A3)

trong do R! 12 nhu dugc x4c dinh trong diém 1 hodc dang dugc bao vé cua no, va

P° 1a nhém béao vé nhdm carboxyl;
(d) tuy y cho hop chét thu duoc phan g dé chire hoa tiép nhém R';
(e) khit nhém nitro;

(f) cho san phdm da khit phan tng véi hop chit c6 cong thirc R*CO,H hodc hop
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chat ¢6 cong thirc R*CHO va dong vong san phim thu duoc dé tao ra hop chit co
cOng thuc (A4):

N
R2 ‘</ OP°
/N
R1
(Ad)

trong dé R' va R? 1a nhu dugc xac dinh trong diém 1 hoac dang duoc bao vé cia

chung, va P° 1a nhom bao vé nhoém carboxyl;
(g) chuyén hod hop chét thu dugc thanh hop chét ¢ cong thie (I);

trong d6 budc (d) c6 thé duge thuc hién sau bude bit ky trong s cac bude (¢), (e)
hoic (f) va trong d6 budc (e) va bude (f) co thé duge thyc hién 14n luot hodc dong

thoi.

19. Phuong phap téng hop hop chét c6 cong thirc (I) nhu duge xac dinh trong

diém 1:

N
N H
R2— |
N H
/
R M

trong do R' va R? 1a nhu dugc xéc dinh trong diém 1,
phuong phéap nay bao gdm cac budc:

(a) tao ra aldehyt c6 cong thic (B1):
H

N 0
{13
N
R (B1)

trong do R' va R? 1a nhu dugc x4c dinh trong diém 1,
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(b) cho aldehyt thu dwgc phan tng véi chét olefin hod duoc thé thich hop dé tao ra
hop chét ¢ cong thic (B2):

N
OP®
re—(
N
/

R’ (B2)

trong dé R! va R? la nhu dugce x4c dinh trong diém 1, vaP°la H hodc nhém bao vé

nhom carboxyl;

(c) chuyén hod hop chét thu dugc thanh hop chit c6 cong thire (I).

20. Phuong phap theo diém 19, trong d6 buéce (a) bao gbm cac budce:

(al) tao ra hop chit c6 cong thirc (B3):

O2N oP®

L (B3)
trong d6 L 14 nhém rdi chuyén va P° 1a nhom bao vé nhom carboxyl;

(a2) thay nhom roi chuyén bing amin c6 cong thic R'NH, dé tao ra hop chét c6
cong thue (B4):

op¢
R'NH (B4)

trong do R! 12 nhu dugc x4c dinh trong diém 1 hodc dang dugc bao vé cta no, va

P° 12 nhém bao vé nhom carboxyl;
(a3) tuy ¥ cho hop chét thu duoc phan ung @& chirc hoa tiép nhém R';
(a4) khir nhém nitro;

(a5) cho san phdm da khir phan tmg vdi hop chét c6 cong thirc R*CO,H hoic hop

chit ¢6 cong thirc R*CHO va déng vong san phim thu dugc dé tao ra hop chét co
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cong thice (BS):
O

N c
R2__</2 31 @ OoP
N

R (B3)

trong d6 R! va R? 1a nhu dugc xac dinh trong diém 1 hoic dang duogc bao vé cua

chung, va P° 1a nhém bao vé& nhém carboxyl;
(a6) chuyén ho4 nhom carboxyl dugc bao vé thanh aldehyt tuong Ung,

trong d6 budc (a3) c6 thé dugc thuc hién sau budc bt ky trong sb cac budc (a2),
(ad), (a5) hodc (ab) va trong d6 budc (a4) va budce (a5) ¢6 thé dugc thuc hién 1an

lwot hogic ddng thoi.

21. Phuong phap tdng hop hop chit ¢6 cong thirc (I) nhu duoc xac dinh trong

diém 1:

N
N H
rR2— |
N H
/
R 0

trong dé R' va R? la nhu dugc xac dinh trong diém 1,
phuong phap nay bao gdm cac budc:

(a) tao ra hop chat ¢ cong thuc (C1):

N L
R2‘</2 3
N
R’ (C1)

trong d6 R' va R? 1a nhu dugc xéac dinh trong diém 1 hoic dang duogc bao vé cla

ching, va L' 1a nhom roi chuyén;

(b) chuyén hoé hop chét thu dugc & bude (a) thanh hop chit c6 cong thirc (C2):
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OoP°

R2‘</N
N
/

R (C2)
trong d6 R' va R? 1a nhu dugc xac dinh trong diém 1 hodc dang dugc bao vé cla

chung, va P°1a H hodc nhém bao vé nhom carboxyl;

(¢) chuyén hoa hop chét thu dugc thanh hop chét ¢6 cong thire ().

22. Phuong phép theo diém 21, trong d6 buéc (a) bao gbm cac budc:

(al) tao ra hop chit c6 cong thirc (C3):

OzNIj/L1
L (C3)

trong 6 L va L' 1a c4c nhom roi chuyén;

(a2) thay nhém r&i chuyén (L) bing amin c6 cong thire R'NH, dé tao ra hop chét

OzNj@/U
RN

H (C4)

c6 cong thue (C4):

trong d6 R' 1a nhu dugce xac dinh trong diém 1 hodc dang duoc bao vé€ cia no, va
L' 12 nhom roi chuyén;

(a3) tuy ¥ cho hop chit thu duoc phan tng d& chirc hoa tiép nhém R';

(a4) khtt nhém nitro;

(a5) cho san phdm d4 khir phan tng voi hop chit c¢6 cong thue R*CO,H hoic hop
chit ¢6 cong thire R°CHO va déng vong san phdm thu duoc dé tao ra hop chét co

cong thac (C1):
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N L
R2‘</2 3
N
R (@)
trong d6 bude (a3) c6 thé duge thuc hién sau budc bt ky trong sb cac budc (a2),

(a4) hodc (a5) va trong d6 buédc (ad) va budce (a5) co thé duge thue hién 1an luot

hoic ddng thoi.
23. Phuong phap theo diém bt ky trong sb cac diém tir 18 dén 22, trong d6 hgp

chat tao ra c6 cong thuc:

0

N X /O\
R2_</2 SE H
N
R20
R22
R21>g<
R23

_N
R26 \R27
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