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Linh vuc k§ thuit dwoc dé cip

Sang ché d& cap dén cac hop chét peptit keto-epoxit dang tinh thé, phuong phép
diéu ché ching va dugc phdm lién quan. Sang ché nay con dé cap dén phwong phép didu
ché axit amin keto-epoxit. Cu thé, cac hop chét keton alyl dugc bién @i chon loc lap thé

thanh c4c hop chit ketoepoxit mong muén.

Tinh trang ky thuét ciia sang ché

& cac sinh vat c6 nhan dién hinh, qua trinh thoai bién protein chii yéu trung gian
qua con | dudng ubiquitin trong d6 céc protein 1a dich dé phan huy duogc gin véi
polypeptit ubiquitin c¢6 76 axit amin. Khi la dich, cac protein khong dugc ubiquitin hoa
déng vai trd 1a cht nén cho proteasom 26S, 14 proteaza da xuc téc, dé phén cit cac
protein thanh céc peptit ngin nho tic dung ctia ba hoat tinh phan giai protein chinh cta
nod. Trong khi c6 chirc ndng thong thudong trong vong tudn hoan protein trong té bao, su
thoai bién qua trung gian proteasom cling déng vai trd quan trong trong nhiéu qué trinh
nhu sy trinh dién khang nguyén phic hgp twong thich. md chinh (major
histocompatibility complex: MHC) 16p I, gy chét t& bao theo chuong trinh, diéu hoa qua
trinh sinh trudng cia té bao, hoat hoa NF-«B, xir Iy khang nguyén va tai nap cac d4u hiéu
tién viém.

Proteasom 20S 1a phirc hgp proteaza da xtic tdc c6 dang hinh try va trong lugng
phén tir 700 kDa, gdm 28 cAu tric dudi phan tt dugc t6 chirc thanh bén vong. G ndm
men va cc sinh Vit c6 nhan dién hinh khac, 7 chu trac dudi phan t& a khac nhau tao
thanh cdc vong ngoai va 7 cAu trac dudi phan tir B chira cac vong bén trong. Céc cAu tric
dudi phéan tir a dong vai trd lam vi tri gén két ctia cac phirc hop diéu hoa proteasom 198
(PA700) va proteasom 11S (PA28), ciing nhu 16p ngén cich vat Iy d6i voi ngan phan giai
protein bén trong dugc tao bdi hai vong chu trac dudi phan t . Do do, in vivo,
proteasom dugc cho 13 ton tai dudi dang tiéu phan 26S (“proteasom 26S”). Céc thir
nghiém in vivoldﬁ cho thy ring su trc ché proteasom dang 20S ¢6 thé dé dang c6 tuong
quan véi sy rc ché proteasom 26S. Su phan cét céc tién trinh ty ddu tan cing c6 nhom

amin cla cac cau tric dudi phén t B trong qué trinh tao ra ti€u phan ti€p xuc véi goc

-2-



21112

threonin ¢6 dau tan cling ¢6 nhém amin, déng vai trd 13 chét i nhan xtc tac. Céc céu tric
dué6i phan tir gy ra tac dung xuc tic trong proteasom do d6 cé gbc 4i nhan c6 dau tan
cung c6 nhém amin va cac chu triic dudi phan tir nay thudc ho cac hydrolaza 4i nhan cé
d4u tan cing N (N-terminal nucleophile: Ntn) (khi gbc ¢6 dau tan cing N 4i nhén 13, vi
du Cys, Ser, Thr va cic gdc 4i nhan khac). Ho nay bao gbm, vi du, penixilin G axylaza
(penicillin G acylase: PGA), penixilin V axylaza (penicillin V acylase: PVA), glutamin
PRPP  amidotransferaza  (glutamine @ PRPP  amidotransferase: GAT) va
glycosylasparaginaza ctia vi khudn. Ngoai cac cu tric dudi phan tir B dugc biéu hién
khép noi, cac dong vét c6 xuong séng cip cao hon ciing c6 ba céu tric dudi phan tir B
cam (mg interferon-y (LMP7, LMP2 va MECLI), thay thé cic ban sao binh thuong X, Y
va Z twong tmg ctia chung, do d6 1am thay ddi hoat tinh xtic tac clia proteasom. Do viéc
st dung cac chét nén peptit khac nhau, ba hoat tinh phén giai protein chinh d3 dugc xé4c
dinh dbi voi proteasom 20S & sinh vAit c6 nhan dién hinh: hoat tinh giéng nhu
chymotrypsin (CT-L), phan cét sau cac gdc ky nuéc 16n; hoat tinh gibng nhu trypsin (T-
L), phan cét sau cac gbc bazo; va hoat tinh thity phan peptidylglutamyl peptit (PGPH),
phan cét sau cac gdc axit. Hai hoat tinh bd sung it dic trung ciing d3 dwgc gan cho
proteasom 1a: hoat tinh BrAAP, phén cdt sau cac axit amin c6 mach nhanh; va hoat tinh
SNAAP, phén cét sau cdc axit amin trung tinh nho. Céc hoat tinh phén giai protein chinh
ctia proteasom dudng nhu dugc gop phin boi cac vi tri xic tac khac nhau, do cic chit e
ché, sy dot bién diém & cac ciu tric dusi don vi B va sy trao dbi cac cdu tric dudi don vi
B cam tmg interferon y 1am thay dbi cac hoat tinh ndy véi mirc d6 khac nhau.
Van cn cac hdn hop duge cai tién va phuong phép didu ché (cac) chét trc ché

proteasom.

Ban chit ky thuat ciia sang ché

N6i chung, sang ché dé cap dén phuong phap didu ché chat trc ché proteasom va
viéc didu ché, tinh ché cac hop chit trung gian hitu ich cho qu4 trinh nay.

Theo mdt khia canh, sang ché d& cip dén hop chit dang tinh thé c6 cong thirc (I)

hodc mudi dugc dung cua no,
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trong d6

X 14 O, NH hoic N-alkyl, t6t hon néu 13 O;

Y 1a NH, N-alkyl, O hoic C(R®),, tbt hon néu 1a N-alkyl, O hoic C(R®),;

Z 13 O hodc C(R®),, t6t hon néu 1a C(R®),;

R', R% R’ va R? 13 hydro;

mdi nhém R°, RS, R7, R® va R’ doc 13p dugce chon tir hydro, C,galkyl, C;.
shydroxyalkyl, C;.alkoxyalkyl, aryl va C;.¢aralkyl, m8i nhém nay tily y dugc thé bing
nhom dugc chon tir alkyl, amit, amin, axit carboxylic hodc mubi dugc dung cua no, este
carboxyl, thiol va thioete, t6t hon néu R>, R%, R” va R® doc 1ap dugc chon tir C,galkyl, C,.
shydroxyalkyl va Cj.garalkyl va mdi nhém R’ 13 hydro, t&t hon nita néu nhém R® va R®
doc 1ap 1a Cygalkyl, nhém R’ va R7 doc 14p 1a Cy.garalkyl va mdi nhém R® 13 H;

m 12 s nguyén tir 0 dén 2; va

n 12 s6 nguyén tir 0 dén 2, t6t hon néu bang 0 hozc 1.

Theo mot khia canh khéc, séng ché dé céap dén hop chét dang tinh thé co cong thic
(II0)

II)
trong d6 X 14 ion dbi thich hop bét ky.
Theo mot khia canh khéc, sang ché dé cap dén phuong phap didu ché axit amin

keto-epoxit theo so dd (I)

trong do

R! duoc chon tir nhém béo vé hoic nhém axit amin khéac, chinh nhém nay c6 thé tiry y
duge thé, t6t hon néu 12 nhom bao vé, tét nhit néu 12 nhém bao vé kéo electron;

nhém R? duge chon tir hydro va Cy_ealkyl;

nhém R® dugce chon tir hydro, Cyalkyl, C;.¢alkoxyalkyl, heteroxyclyl, aryl, heteroaryl,
Ci.gheteroaralkyl va Cy_garalkyl; va
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trong d6 phuong phap nay bao gdm budc epoxy héa chon loc lap thé trong didu kién
epoxy hoa, tot hon néu 12 dung dich natri hypoclorit (dung dich tay tring) hoic
canxi hypoclorit trong nudc vdi sy c6 mét cua déng dung méi dugce chon tir nhom
bao gdm pyridin, axetonitril, dimetylformamit (dimethylformamide: DMF),
dimetylsulfoxit (dimethylsulfoxide: DMSO), N-metylpyrolidin (N-
methylpyrrolidine: NMP), dimetylaxetamit (dimethylacetamide: DMA),
tetrahydrofuran (tetrahydrofuran: THF) va nitrometan.

MO ta vin tit cac hinh vé

Fig.1 thé hién nhiét d6 do nhiét luong bang tia quét vi phan (differential scanning
calorimetry: DSC) ctia hop chét c6 cong thirc 1 dang tinh thé.

Fig.2 thé hién nhifu xa dd bt tia X (X-ray powder diffraction: XRPD) ctia hop
chit c6 cong thirc 1 dang tinh thé.

Fig.3 thé hién nhiét &6 do nhiét trong lrgng (Thermogravimetry: TG) ctia hop chit
¢6 cong thue 1 dang tinh thé.

Fig.4 thé hién nhiét @5 DSC ciia hgp chit c6 cong thirc 1 dang v6 dinh hinh so véi
nhiét @ DSC ctia hop chét ¢ cong thirc 1 dang tinh thé.

Fig.5 thé hién nhidu xa dd XRPD ctia hop chit c6 cong thirc 1 dang v6 dinh hinh
so v6i nhidu xa 36 XRPD ciia hop chét c6 cong thirc 1 dang tinh thé.

Fig.6 thé hién nhiét dd do nhiét trong lwgng (TG) cta hop chat c6 cong thic 1
dang v6 dinh hinh so v&i nhiét dd do TG ctia hop chét c6 cong thirc 1 dang tinh thé.

Fig.7 thé hién dudong cong DSC ctia miu dang vo dinh hinh cia hop chét ¢ cong
thie 1.

Fig.8 thé hién nhiéu xa d6 XRPD ctia hop chét c6 cong thirc 1 dang vo dinh hinh.

Fig.9 thé hién dudng cong DSC ciia hop chét c6 cong thirc F dang tinh thé.

Fig.10 thé hién nhifu xa @ XRPD ciia hop chét c6 cong thirc F dang tinh thé.

Fig.11 thé hién dudong cong DSC cia mubi xitrat dang tinh thé ciia hop chit co
cong thirc 1.

Fig.12 thé hién nhiu xa dd XRPD ctia mudi xitrat dang tinh thé cia hop chét c6

cong thire 1.

MO ta chi tiét sang ché
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Theo mdt sb phuong &n, sang ché @8 cap dén cac hop chét dang tinh thé c6 cong

thie () hodc mudi dugc dung ciia né,

et R

RS R2
I

trong d6

X 12 O, NH hogc N-alkyl, t6t hon néu 12 O;

Y 12 NH, N-alkyl, O hogc C(R®),, tét hon néu 12 N-alkyl, O hoic C(R’)y;

712 O hodc C(R®),, tot hon néu 1a CR’),;

Rl, R2, R3vaR*1a hydro;

mdi nhém RS, R6, R’ R® va R’ doc 1ap dugc chon tir hydro, Ciealkyl, Ci.
¢hydroxyalkyl, Cy¢alkoxyalkyl, aryl va Cjgaralkyl, mdi nhém nay tiy ¥ dugc thé bang
nhém duge chon tir alkyl, amit, amin, axit carboxylic hodc mubi duge dung cua no, este
carboxyl, thiol va thioete, t6t hon néu nhém R°, RS, R7 va R® doc 1ap dugc chon tir
Cr.salkyl, C;¢hydroxyalkyl va Cjgaralkyl va mdi nhém R’ 13 hydro, t6t hon nira néu
nhém R® va R® doc 14p 12 Cyealkyl, nhém R® va R doc I4p 1 C.earalkyl va nhém R’ 1a
H;

m 12 s6 nguyén tir 0 dén 2; va

n 12 sé nguyén tir 0 dén 2, t6t hon néu bing 0 hoic 1.

Theo mot sb phuong én, X 14 O va tAt ca cac nhom Rl, R2, R3 va R* déu giéng
nhau, t5t hon néu cac nhém R, R%, R’ va R* déu 13 hydro. Theo mét s6 phuong 4n nay,
R’, R%, R7 va R® doc 1ap dugc chon tir nhém bao gdm Cy.ealkyl, Cyghydroxyalkyl va Ci.
saralkyl, t5t hon nita néu R® va R® doc 1ap 1a Cealkyl va R’ va R’ doc 14p 1a doc 1ap 1a
C.¢aralkyl. '

Theo mdt sb phuong an dugce vu tién, X 1a O, tAt ca cac nhom R/, Rz, R3 vaR* déu
12 hydro, c4 hai nhém R® va R® d8u 12 isobutyl, nhom R’ la phenyletyl, va nhém R’ Ia
phenylmetyl.

Theo mdt s6 phuong 4n, cic nhém R’ R®, R va R® doc 1ap dugce chon tr hydro,
Cy¢alkyl, Cy.¢hydroxyalkyl, Cyalkoxyalkyl, aryl va Ci.¢aralkyl, mdi nhém ndy tuy y
dugc thé bang nhém duge chon tr alkyl, amit, amin, axit carboxylic hodc mudi duge
dung ctia no, este carboxyl, thiol va thioete. Theo mot sb phuong én, it nhét mot trong hai

nhém R va R7 1a Cearalkyl dugc thé bing alkyl, t6t hon nita néu duoc thé bing
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perhaloalkyl. Theo mot sé phwong 4n nay, nhém R’ 1a Cjgaralkyl dugc thé bing
triflometyl.

Theo mdt sb phuong an, Y dugc chon tir N-alkyl, O va CH,. Theo mdt s6 phuong
4n nay, Z 1a CH,, va ¢4 m va n déu bing 0. Theo mdt s phuong 4n khac nay, Z 13 CH,,
m bing 0 va n bang 2 hoic 3. Theo mét sé phuwong 4n khéc nay, Z bang O, m bang 1 van
béng 2.

Theo mot sé phwong 4n, sang ché @& cap dén hop chét dang tinh thé c6 cong thirc

ﬁii}z
Saniet

dDn
Theo mdt sé phuong 4n, sang ché d& cap dén phuong phéap diéu ché hop chét dang

(1)

tinh thé c¢6 cong thire (I) hoic (II), bao gbébm mot hodc nhiéu budce sau: (i) didu ché hop
chét dang vo dinh hinh, vi du theo phuong phép trong patent My s6 7232818; (ii) hoa tan
hop chét dang vd dinh hinh nay trong dung méi hiru co; (iii) 1am cho dung dich thu Cfuqc
qua bdo hoa dé tao ra cac tinh thé; va (iv) tach céc tinh thé nay, vi du bﬁng cach loc céc
tinh thé hodc léng gan chit 16ng ra khéi céc tinh thé hodc bing k¥ thuat tach thich hop
khac bat ky. Theo mot sd phuong 4n, viée didu ché con bao gbm budc tao két tinh. Theo
mdt sb phuong 4n, viéc diéu ché con bao gdm budc rira cac tinh thé loc duoc, vi du bing
dung mdi hogc chét 16ng khong phai dung mdi. Theo mot s6 phuong an, viéc diéu ché
con bao gdm buée 1am kho, tét hon 14 dudi ap sudt giam, vi du dudi 4p suét chan khong.
Theo mdt sé phuong 4n, sang ché dé cap dén phwong phap diéu ché hop chit dang
tinh thé c6 céng thirc (I) hodc (II), bao gbdm mot hodc nhidu bude sau: (i) diéu ché dung
dich chtra hop chit dang vo dinh hinh, hop chét nay c6 thé duge didu ché, vi dy theo
phuong phap trong patent My s6 7232818, trong dung méi hitu co; (ii) 1dm cho dung dich
thu dugc qué bdo hoa dé tao ra cac tinh thé; va (iii) tach cac tinh thé nay, vi du bing céch
loc c4c tinh thé hodc 18ng gan chit 10ng ra khoi cac tinh thé hoic bang k¥ thuat tach thich
hop khac bit ky. Theo mot sé phwong én, viéc diéu ché con bao gdbm budc tao két tinh.

Theo mot s6 phuwong an, viéc diéu ché con bao gom budc rira céc tinh the loc dugce, vi du
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bang dung méi hoic chit 16ng khong phai dung mdi. Theo mdt s& phuong 4n, viée diéu
ché con bao gdbm bude 1am khd, ot hon 14 dudi ap suét giam, vi du dudi &p sult chan
khong.

Theo mot sb phuong 4n, hop chit dang vo dinh hinh c¢6 thé duoc hoa tan trong
dung mo6i hitu co duge chon tir nhdm bao gém axetonitril, metanol, etanol, etyl axetat,
isopropanol, isopropyl axetat, isobutyl axetat, butyl axetat, propyl axetat, metyletyl keton,
metylisobutyl keton va axeton, hoic hén hop bat ky ciia chung. Theo mdt s§ phuong an,
hop chit dang vo dinh hinh c6 thé dugc hoa tan trong dung mdi hitu co dugc chon tir
nhém bao gdm axetonitril, metanol, etanol, etyl axetat, isopropyl axetat, metyletyl keton
va axeton hodic hdn hop bit ky cia chung. Theo mdt sé phuong 4n, hop chit dang vd
dinh hinh c¢6 thé dugc hoa tan trong dung moi hitu co duge chon tr nhém bao gém
axetonitril, metanol, etanol, etyl axetat, metyletylketon, hozc hdn hop bét ky cta ching.
Theo mot s6 phuong 4n, dung mdi hitu co hoic cic dung mdi cé thé duogc két hop vai
nudc.

Theo mot s phuwong &n, budc 1am cho dung dich qué bo hoa bao gdm céc cong
doan: cho thém chét chéng hoa tan, vi du nude hodc chit 16ng phan cuc khéc tron 1dn
duoc v6i dung méi hiru co, dé ngudi dung dich nay, lam gidm thé tich cia dung dich,
hoic t6 hop bit ky ciia cic cong doan nay. Theo mot s6 phuong 4n, budc 1am cho dung
dich qué bdo hoa bao gdm cac cbéng doan: cho thém chét chdng hoa tan, dé nguodi dung
dich dén nhiét d6 moi trudong hodc nhiét d6 thap hon, va lam giam thé tich ciia dung dich,
vi du bing cach 1am bay hoi dung méi ra khéi dung dich. Theo mét s§ phuong 4an, budc
d8 ngudi dung dich c6 thé 1a budc bi dong (vi du, & yén dung dich & nhiét d6 moi
trudmg) hodc bude chit dong (vi du lam ngudi dung dich trong bé nudc d4 hosic may lam
lanh).

Theo mdt sb phwong 4n, phuong phép theo sang ché con bao gém bude lam két
tia hodc két tinh. Theo mot sb phuong an, budc lam két tia hodc két tinh 13 budce tao
nhan tha cép, trong d6 sy tao nhan dién ra v6i sy ¢6 mit clia tinh thé mim hodc céc
twong tac v6i mdi trudng (thanh cia thiét bi két tinh, cac canh khudy, qua trinh siéu am,
V.V.L).

Theo mot s6 phuong 4n, bude rira cac tinh thé 1a budc rira bing chét 1ong dugc
chon tir nhém bao gém chét chéng hoa tan, axetonitril, metanol, etanol, etyl axetat,

metyletyl keton, axeton, hoic hdn hop clia chiing. Tét hon néu c4c tinh thé duge rira bang
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hdn hop gdm chit chéng hoa tan va dung mdi hiru co. Theo mot s6 phuwong 4n, chit
chéng hoa tan 13 nuée.

Theo mdt sb phwong 4n, budc rira cac tinh thé 12 budc rira hop chit ¢ cong thirc
(II) dang tinh thé bang metanol va nuéc.

Theo mdt sb phwong 4n, hop chét co cong thirc (I) dang tinh thé gan nhu tinh
khiét. Theo mot s phuong 4n, diém néng chay cia hop chét c6 cong thirc (IT) dang tinh
th ndm trong khoang tir 200 dén 220°C, tir 205 dén 215°C, tir 211 dén 213°C, hodc tham
chi 14 khoang 212 °C.

Theo mot sé phwong 4n, dudng cong DSC cia hop chét ¢6 cong thire (II) dang
tinh thé c6 dinh thu nhiét cuc dai nhon & nhiét d6 khoang 212°C, vi du, do sy néng chay
va phan huy cia dang tinh thé nhur duge thé hién trén Fig.1.

Theo mot sb phuong 4n, nhiu xa dd bot tia X ctia hop chét c6 cong thic (II) dang
tinh thé c6 goc 0-26° 1a: 6,10; 8,10; 9,32; 10,10; 11,00; 12,14; 12,50; 13,64; 13,94; 17,14;
17,52; 18,44; 20,38; 21,00; 22,26; 23,30; 24,66; 25,98; 26,02; 27,84; 28,00; 28,16; 29,98;
30,46; 32,98; 33,22; 34,52; 39,46 nhu dugce thé hién trén Fig.2.

Theo mdt sb phuwong 4n, nhiét dd do TG ciia hop chét c6 cong thirc (IT) dang tinh
thé c6 sy giam trong lugng tir 0,0 dén 0,1% trong khoang nhiét d9 tir 25 d¢én 200°C nhu
dugc thé hién trén Fig.3.

~ Theo mot s& phuong 4n, hop chit c6 cong thirc (II) dang tinh thé khéng dugc
solvat hoa (vi du, mang tinh thé khong chira cic phan tir ciia dung mdi). Theo mot sb
phuong 4n khéc, hop chit c6 cong thire (IT) dang tinh thé dugc solvat hoa.

Theo mdt s6 phwong 4n, sang ché d& cap dén phuong phap diéu ché hop chit co
cong thie (I1) dang vo dinh hinh bao gdm mot hogic nhidu bude sau: (i) hoa tan hgp chit
dang tinh thé trong dung méi hitu co; (ii) 1am cho dung dich thu dugc qua bdo hoa dé tao
ra c4c tinh thé; va (iii) tach cac tinh thé nay, vi du bing cach loc cac tinh thé nay hoic
ling gan chét 16ng ra khoi cac tinh thé hodc bang k¥ thuat tach thich hop khac bt ky.
Theo mot sé phwong én, viée tach con bao gbm budc 1am két tia. Theo mot sé phuong
4n, viéc tach con bao gbm budc rira hgp chét dang vo dinh hinh. Theo mt s6 phuong an,
phuong phép nay con bao gdm budc 1am kho, tét hon 13 dudi ap suét giam, vi du duéi ap
sudt chan khong. Theo mot s& phuong 4n, sang ché dé cap dén mubi dang tinh thé cia
hop chét ¢6 cong thirc (I) hoic (II), trong d6 ion dbi cia mudi nay dwogc chon tir nhém

bao gém bromua, clorua, sulfat, phosphat, nitrat, axetat, trifloaxetat, xitrat,

-0-



21112

metansulfonat, valerat, oleat, palmitat, stearat, laurat, benzoat, lactat, suxinat, tosylat,
malonat, maleat, fumarat, suxinat, tartrat, mesylat, 2-hydroxyetansulfonat, va ion tuong
tu. Theo mot s§ phuwong 4n nay, ion dbi cia mudi dugc chon tir nhém bao gdm xitrat,
tartrat, trifloaxetat, metansulfonat, toluensulfonat, clorua va bromua, tdt hon néu 14 xitrat.

Theo mot s6 phuong 4n, sang ché dé cap dén phuong phép didu ché mudi dang
tinh thé cua hop chét c6 cong thic (II), bao gdm mot hogic nhiéu budce sau: (i) diéu ché
hop chét dang vé dinh hinh, vi du theo phwong phép trong patent My s6 7232818; (ii) hoa
tan hop chit dang vo dinh hinh trong dung moéi hitu co; (iii) 1am cho dung dich thu dugc
qué bdo hoa d tao ra cac tinh thé; va (iv) tach cac tinh thé nay, vi du biang cach loc cac
tinh thé hodc ling gan chét 16ng ra khéi cac tinh thé, hogic bang k¥ thuit tach thich hop
khac bat ky. Theo mét sé phwong 4n, viée diéu ché con bao gdm budc 1am két tinh. Theo
mdt sb phuong 4n, viéc diéu ché con bao gdm bude rira c4c tinh thé, vi du bing dung mbi
hoic chit 1ong khong phai dung mdi. Theo mdt sb phwong 4n, viéc diéu ché con bao gdm
budc 1am khd, tbt hon 12 dudi ap suét giam, vi du duéi 4p suit chan khong.

Theo mdt sd phuong én, séng ché d& cap dén phuong phép diéu ché mudi dang
tinh thé ciia hop chét c6 cong thirc (II), bao gdm mot hodc nhiu budc sau: (i) diéu ché
dung dich chira hop chét c6 cong thirc (IT) trong dung mdi hitu co; (i) cho thém axit thich
hop; (iii) 1am cho dung dich thu dugc qud bdo hoa dé tao ra céc tinh thé; va (iv) tach cic
tinh thé nay, vi du b%mg cac loc tinh thé hoic 1e"mg gan chét long ra khoéi céc tinh thé hoic
bing k¥ thuat tach thich hop bét ky khac. Theo mot sb phuong 4n, viée diéu ché con bao
gbm buéc 1am két tinh. Theo mot s6 phuong 4n, viée didu ché con bao gdm budc rira cac
tinh thé, vi du bing dung mdi hoic chét 16ng khong phai dung moi. Theo mot s6 phuong
an, viéc didu ché con bao gdbm budc 1am khd, tbt hon 13 duéi ap suét giam, vi du duéi 4p
sudt chan khong. Theo mot s6 phuong 4n khi mudi ¢6 d6 tan trong dung méi it hon so véi
trong bazo tu do, chinh viéc cho thém axit vao dung dich ciing c6 thé 12 da dé 1am dung
dich nay qué béo hoa.

Theo mot sb phuong én, ion dbi ctia mudi duoc chon tir nhém bao gém bromua,
clorua, sulfat, phosphat, nitrat, axetat, trifloaxetat, xitrat, metansulfonat, valerat, oleat,
palmitat, stearat, laurat, benzoat, lactat, suxinat, tosylat, malonat, maleat, fumarat, tartrat,
mesylat, 2-hydroxyetansulfonat, va ion twong tu. Theo mot s& phuong 4n nay, ion ddi ctia
mudi dugc chon tr nhém bao gf‘)m xitrat, tartrat, trifloaxetat, metansulfonat,

toluensulfonat, clorua va bromua, tot hon néu 12 xitrat.
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Theo mét sé phuong 4n, dung méi hiru co duge chon tir nhém bao gbm THF,
axetonitril, ete va MTBE, hogic hdn hop bit ky cta ching, t6t hon néu 1a THF hoic
axetonitril, hodc hn hop bét ky ctia chiing.

Theo mot sb phuong 4n, mubi xitrat dang tinh thé cta hop chit c6 cong thire (IT)
gan nhu tinh khiét. Theo mdt sé phuong 4n, diém néng chay ctia mudi xitrat dang tinh thé
ctia hop chét c6 cong thire (IT) ndm trong khoang tir 180 dén 190°C hogc thdm chi 13 ndm
trong khoang tir 184 dén 188°C.

Theo mdt s6 phuong 4n, duong cong DSC cla mudi xitrat dang tinh thé caa hop
chét c6 cong thirc (IT) c6 dinh thu nhiét cyc dai nhon & nhiét d6 khoang 187°C, vi du do
su nong chay va phan hiy cuia dang tinh thé nhu dugc thé hién trén Fig.11.

Theo mdt sé phwong 4n, nhifu xa dd bot tia X ciia mudi xitrat dang tinh thé cia
hop chét ¢ cong thire (IT) co goc 0-20° 1a: 4,40; 7,22; 9,12; 12,36; 13,35; 14,34; 15,54;
16,14; 16,54; 17,00; 18,24; 18,58; 19,70; 19,90; 20,30; 20,42; 21,84; 22,02; 23,34; 23,84,
24.04; 24,08; 24,48; 24,76; 25,48; 26,18; 28,14; 28,20; 28,64; 29,64; 31,04; 31,84; 33,00,
33,20; 34,06; 34,30, 34,50, 35,18; 37,48; 37,90; 39,48 nhu dugc thé hién trén Fig.12.

Theo mot sé phuong 4n, sdng ché d& cap dén hop chit c6 cong thire (IIT) dang tinh
thé

(II0)

trong d6 X 1 ion dbi thich hop bat ky.

Theo mdt sb phuong én, X 1a ion dbi dugc chon tir nhém bao gf‘)m bromua, clorua,
sulfat, phosphat, nitrat, axetat, trifloaxetat, xitrat, metansulfonat, valerat, oleat, palmitat,
stearat, laurat, benzoat, lactat, suxinat, tosylat, malonat, maleat, fumarat, suxinat, tartrat,
mesylat, 2-hydroxyetansulfonat, va ion twong tu. (Vi dy, xem tai li¢u cia Berge va cac
ddng tic gia (1977) “Pharmaceutical Salts”, J. Pharm. Sci. 66: 1-19.) Theo mdt sb
phuong an X dugc chon tir nhém bao gém trifloaxetat, metansulfonat, toluensulfonat,
axetat, clorua, va bromua, tot hon néu 1a trifloaxetat.

Theo mot sb phuong 4n, sang ché d& cap dén phuong phap diéu ché hop chét c6

cong thire (IIT) dang tinh thé bao gdbm mét hoidc nhidu budc sau: (i) didu ché hop chét co
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cong thuc (IV), vi du theo phuong phép trong tai liéu cua Bioorg. Med. Chem. Letter
1999, 9, 2283-88 hoic don yéu ciu cip patent My sb 2005-0256324, trong d6 PG la
nhom bao vé thich hop (vi du, Boc hodc Cbz)

PG-HN
o

Iv)

(ii) hoa tan hop chét c6 cong thirc (IV) trong dung mdi hitu co; (iii) cho thém axit thich
hop; (iv) 1am cho dung dich thu dwgc qua bdo hoa dé tao ra céc tinh thé; va (v) tach cac
tinh thé nay, vi du bing cach loc c4c tinh thé hodc ling gan chit 1ong ra khai c4c tinh thé
hodc bing k¥ thuat tich thich hgp bét ky khéac. Theo mot s6 phuong 4n, viéc didu ché con
bao gbm budc lam két tinh. Theo mot sé phwong 4n, viéc didu ché con bao gdbm bude rira
c4c tinh thé, vi du bing dung mdi hodc chét 1ong khong phdi dung mdi. Theo mot sd
phuong 4n, viée didu ché con bao gdm bude lam kho, t6t hon 1 dudi 4p sudt giam, vi du
duéi 4p sudt chan khong.

Theo mot sb phwong 4n, sang ché dé cap dén phuwong phap didu ché hop chit co
cong thic (II1) dang tinh thé, bao gém mot hodic nhidu budc sau: (i) didu ché dung dich
chira hop chit c6 cong thirc (IV) dang v6 dinh hinh, vi du theo phuong phép trong tai liéu
ctia Bioorg. Med. Chem. Letter 1999, 9, 2283-88 hodc don yé€u ciu cép patent M§ s6
2005-0256324, trong dung méi hitu co, trong d6 PG 1a nhém bao vé thich hop (vi du Boc
hodc Cbz).

PG—HN
0

Iv)
(if) 1am cho dung dich thu dugc qué bdo hoa d tao ra cac tinh thé; va (jii) tach cac tinh
thé ndy, vi du bing cach loc cac tinh thé hogc ling gan chét 1ong ra khéi cac tinh thé hoic
biing k§ thuat tach thich hgp bét ky khéc. Theo mot s6 phuong 4n, viéc diéu ché con bao
gdm budc 1am két tinh. Theo mot sd phuong 4n, viéc didu ché con bao gdbm budc rira cac
tinh thé, vi du bang dung méi hoic chét 1ong khong phai dung mdi. Theo mot s6 phuong

an, viéc didu ché con bao gdm viéc 1am kho, tot hon 1 dudi ap suat gidm, vi du dudi ap
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suét chan khong.

Theo mdt s& phuong 4n, axit duwgc chon tlr axit bromhydric, axit clohydric, axit
sulfuric, axit phosphoric, axit nitric, axit axetic, axit trifloaxetic, axit Xitric, axit
metansulfonic, axit valeric, axit oleaic, axit palmitic, axit stearic, axit lauric, axit benzoic,
axit lactic, axit suxinic, axit p-toluensulfonic, axit xitric, axit malonic, axit maleic, axit
fumaric, axit suxinic, axit tartaric, axit metansulfonic, axit 2-hydroxyetansulfonic, va axit
tuong ty. Tét hon néu axit nay 1a axit trifloaxetic.

Theo mdt sb phwong 4n, X 14 ion d6i dugc chon tir nhém bao gébm hydrobromua,
hydroclorua, sulfat, phosphat, nitrat, axetat, trifloaxetat, xitrat, metansulfonat, valerat,
oleat, palmitat, stearat, laurat, benzoat, lactat, suxinat, tosylat, malonat, maleat, fumarat,
suxinat, tartrat, mesylat, 2-hydroxyetansulfonat, va ion twong tu. (Vi du, xem tai li¢u cta
Berge va cac dong tac gid (1977) “Pharmaceutical Salts”, J. Pharm. Sci. 66: 1-19.) Theo
mot ) phuong 4n, X dugc chon tr nhom bao gém trifloaxetat, metansulfonat,
toluensulfonat, axetat, clorua va bromua, tét hon néu 1a trifloaxetat.

Theo mét sb phwong an, hop chét c6 cong thirc (IV) ¢6 thé dugc hoa tan trong
dung mdi hitu co dugce chon tir nhém bao gbm diclometan, etyl axetat, isopropyl axetat,
isobutyl axetat, butyl axetat, propyl axetat, dietyl ete, metyl tert-butyl ete (MTBE), hodc
hdn hop bit ky ctia chiing. Theo mot sb phuong 4n, dung méi hitu co duge chon tir nhom
bao gém diclometan, etyl axetat, MTBE hodc hén hop bét ky cda chung, tbt hon néu 1a
diclometan va MTBE hodc etyl axetat va MTBE.

Theo mot sd phuong 4n, budc lam cho dung dich qua bdo hoa bao gdm céc cong
doan: cho thém chét chéng hoa tan, vi du hexan hogc heptan hodc chét 16ng bit ky tron
14n dugc véi dung mdi hitu co, dé nguoi dung dich ndy, 1am gidm thé tich cuia dung dich,
hodc t6 hop bt ky ciia cic cong doan ndy. Theo mét sd phwong 4n, budc lam cho dung
dich qua bao hoa bao gdm céc cong doan: cho thém chét chdng hoa tan, lam ngudi dung
dich nay dén nhiét d6 méi truong hodc nhiét do thép hon, va lam gidm thé tich cia dung
dich, vi du bing cach 1am bay hoi dung méi ra khéi dung dich. Theo mét sb phuong én,
chét chéng hoa tan 12 hexan hodc heptan, t6t hon néu 13 heptan.

Theo mdt sb phuong 4n, budc rira cac tinh thd 14 budc rira bang chit 1éng dugc
chon tir nhém bao gdm chét chdng hoa tan, etyl axetat, diclometan hodc hén hop bat ky
ctia chung. Tét hon néu cic tinh thé dwogc rira bang chit chdng hoa tan, t6t hon néu 1a

heptan.
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Theo mdt sb phuong an, duong cong DSC cua hop chét ¢6 cong thirc (III) dang
tinh thé c¢6 dinh thu nhiét cuc dai nhon & nhiét @6 khoang 137°C, vi du do sy néng chay
va phéan hily ctia dang tinh thé duge thé hién trén Fig.9.

Theo mdt sé phuong 4n, nhiéu xa dd bot tia X ciia hop chét c6 cong thire (IT) dang
tinh thé c6 goc 0-20° 1a: 8,84; 15,18; 15,32; 16,20; 16,82; 17,66; 18,26; 19,10; 21,20;
22,58; 23,06; 23,52; 25,32; 26,58; 28,60; 30,08; 30,48; 30,84; 32,20; 36,14; 37,12 nhu
duoc thé hién trén Fig.10.

Theo mot s phuong 4n, hop chét c6 cong thirc (III) dang tinh thé khéng dugc
solvat hoa (vi du, mang tinh thé khong chtra cic phan tir cia dung méi). Theo mét sb
phuong an khéc, hop chét c6 cong thirc (III) dang tinh thé dugc solvat hoa.

Theo mét sé phwong 4n, sang ché @& cap dén phuong phép didu ché hop chit c6
cong thtre (I) dang tinh thé, bao gdm mét hogc nhiéu budc: (i) didu ché dung dich chira
hop chét ¢ cong thirc (IV) trong d6 PG 1a nhém béao vé thich hop (vi dy, Boc hogc Cbz),

trong dung méi hiru co thir nhit

PG—HN
0

av)
(ii) cho thém axit thich hop; (iii) 1am cho dung dich thu dugc qua bdo hoa dé tao ra cac
tinh thé; (iv) tach c4c tinh thé d& thu dugc hop chét c6 cong thire (IIT) dang tinh thé; (v)
cho hop chit c¢6 cong thire (11T) dang tinh thé

(II1)
trong d6 X 13 ion dbi thich hop bét ky, phan tmg véi hop chét c6 cong thirc (V)

2
-
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dé thu dugc hop chét cé cong thirc (II); (vi) didu ché dung dich chira hop chét c6 cong
thirc (II) trong dung mdi hitu co th hai; (vii) 1am cho dung dich thu dugc qua bdo hoa aé
tao ra cac tinh thé; va (viii) tach cac tinh thé nay dé thu dugc hop chit c6 cong thirc (II)
dang tinh thé, vi du bing cach loc c4c tinh thé hoic ling gan hodc bang k¥ thust tach
thich hop khéc bit ky. Theo mdt s6 phuong 4n, viéc didu ché con bao gdbm budc lam két
tinh. Theo mdt sd phuong an, viéc diéu ché con bao gf‘)m budce rira céc tinh thé, vi du
bing dung méi hodc chit 1ong khong phai dung méi. Theo mot sé phuong 4n, viéc diéu
ché con bao gém buéc 1am kho, tot hon 13 dudi ap suét giam, vi du dudi ap suét chan
khong.

Theo mot sb phuong 4n, axit duge chon tir nhém bao gbm axit bromhydric, axit
clohydric, axit sulfuric, axit phosphoric, axit nitric, axit axetic, axit trifloaxetic, axit
xitric, axit metansulfonic, axit valeric, axit oleaic, axit palmitic, axit stearic, axit lauric,
axit benzoic, axit lactic, axit suxinic, axit p-toluensulfonic, axit xitric, axit malonic, axit
maleic, axit fumaric, axit suxinic, axit tartaric, axit metansulfonic, axit 2-
hydroxyetansulfonic, va axit twong tu. Tbt hon néu axit nay 12 axit trifloaxetic.

Theo mdt sé phuong 4n, X 12 ion dbi dugc chon tir nhém bao gdm hydrobromua,
hydroclorua, sulfat, phosphat, nitrat, axetat, trifloaxetat, xitrat, metansulfonat, valerat,
oleat, palmitat, stearat, laurat, benzoat, lactat, suxinat, tosylat, malonat, maleat, fumarat,
suxinat, tartrat, mesylat, 2-hydroxyetansulfonat, va ion twong tu. (Vi dy, xem tai li€u ctia
Berge va cac ddng tac gia (1977) “Pharmaceutical Salts”, J. Pharm. Sci. 66: 1-19.) Theo
mot sb phuong 4n, X duge chon tir cac ion: trifloaxetat, metansulfonat, toluensulfonat,
axetat, clorua va bromua, t6t hon néu 1a trifloaxetat.

Theo mét sé phuwong 4n, dung mdi hitu co thir nhit dugc chon tir nhém bao gdm
diclometan, etyl axetat, isopropyl axetat, isobutyl axetat, butyl axetat, propyl axetat,
dietyl ete, metyl tert-butyl ete (MTBE), hodc hdn hop bét ky ctia chiing. Theo mot sb
phuong 4an, dung mdi hitu co dugc chon tir nhém bao g6m diclometan, etyl axetat,
MTBE, ho#c hén hop bét ky ciia ching, tdt hon néu 13 diclometan va MTBE hodc etyl
axetat va MTBE.

Theo mot sb phuong 4n, dung mdi hitu co thir hai duwgc chon tir nhém bao gém
axetonitril, metanol, etanol, etyl axetat, isopropanol, isopropyl axetat, isobutyl axetat,
butyl axetat, propyl axetat, metyletyl keton, metylisobutyl keton, va axeton, hoic hdn hop
bét ky ctia chiing. Theo mdt s& phuong 4n, hop chét dang v6 dinh hinh ¢6 thé dugc hoa
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tan trong dung méi hitu co dugce chon tir nhém bao gbm axetonitril, metanol, etanol, etyl
axetat, axeton, hodic hdn hop bit ky ciia chiing. Theo mdt sd phuong 4n, dung mdi hitu co
hodc cac dung mdi c6 thé duoc két hop véi nuée.

Theo mot s phuong én, viéc diéu ché con bao gém budce rira cc tinh thé cia mot
trong hai hodc ca hai hop chét c6 cong thirc (IT) hodc (III). Theo mot s6 phuong 4n, buéc
rira cc tinh thé ctia hop chét c6 cong thirc (II) 12 bude rira bang chét 16ng dugce chon tir
nhom bao gém chét chéng hoa tan, axetonitril, metanol, etanol, etyl axetat, axeton, hodc
hdn hop cua chung. Tét hon néu cac tinh thé cia hop chit c6 cong thire (II) dugce ria
bang hdn hop chira chét chéng hoa tan va dung méi hitu co. Theo mot s6 phuong 4n,
budc rira cac tinh thé 13 bude rira hop chét ¢ cong thirc (II) dang tinh thé bing metanol
va nude. Theo mot sb phuong 4n, budc rira céc tinh thé cua hop chit c6 cong thirc (I11) 1a
budc rira biang chit 1éng dugc chon tir nhém bao gbm chét chéng hoa tan, etyl axetat,
diclometan, hogc hdn hop cia ching. Tét hon néu céc tinh thé cta hop chit c6 cong thic
(I11) dwoc rira bang chit chéng hoa tan, tét hon néu 13 heptan.

Theo mot sb phuong 4n, viéc didu ché con bao gdm budc 1am khd céc tinh thé coa
mot trong hai hodc ca hai hop chét c6 cong thae (IT) hoic (1ID), t6t hon 1a dudi ap suét
giam, vi du dudi ap suit chan khong.

Theo mot sb phuong 4n, sang ché @& cap dén duoc phdm chira hop chét c6 cong
thirc (I) hodac (II) dang tinh thé va chét mang dugc dung. Theo mot s6 phuong an, dugc
phim nay dugc chon tr vién nén, vién nang va thudc tiém.

Sang ché nay con dé cap dén phuong phap didu ché cac hop chét epoxyketon, vi
du céc hop chit c6 cong thirc (IIT) va (IV) trén day. Do d6, theo mdt khia canh khac, séng
ché dé xuét phuong phap diéu ché axit amin keto-epoxit theo so a6 (I)

3 3

R R
R1~ —_— R‘L 0o
N N
R

2 0 RZ O
@
trong do
R! duoc chon tir nhém béo vé hodc nhom axit amin khéc, chinh nhom nay ¢o6 thé tuy y
duogc thé, t6t hon néu 13 nhém bao vé, tdt nhat néu 14 nhdm bao vé hit electron;
nhém R? duge chon tir hydro va Cpealkyl; va
nhém R? duge chon tir hydro, Cygalkyl, Ci.galkoxyalkyl, heteroxyclyl, aryl, heteroaryl,
C,.gheteroaralkyl, va C,_aralkyl; va
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trong d6 phuong phép nay bao gbdbm budc epoxy héa chon loc 14p thé trong diéu kién
epoxy hoa, t6t hon néu 13 dung dich natri hypoclorit (dung dich tdy tréng) hoic
canxi hypoclorit trong nuéc véi sy c6 mit cia ddng dung moi dugc chon tir nhom
bao gém pyridin, axetonitril, DMF, DMSO, NMP, DMA, THF va nitrometan.

Theo mdt sd phuong 4n, dbng dung mdi dugce chon tir NMP va pyridin, t6t hon
néu 12 pyridin.

Theo mot s6 phuong an, bude epoxy hoa duge thuc hién bang céch sir dung dung
dich natri hypoclorit trong nudc véi su c6 mit cua ddng dung mdi dugc chon tlr pyridin,
axetonitril, DMF, DMSO, NMP, DMA, THF, va nitrometan, t&t hon néu 124 NMP hoic
pyridin, t6t hon nita néu 13 pyridin. Theo mot s6 phuong 4n, budc epoxy hoa duge thue
hién bang cach sir dung dung dich natri hypoclorit 10% trong nuée. Theo mot s6 phuong
an, budc epoxy hoéa duge thuc hién bang cach sit dung dung dich natri hypoclorit 10%
trong nudc véi sy ¢ mit cua pyridin. Theo mot sd phuong 4n, buéc epoxy hoa dugc
thuc hién b%mg cach str dung dung dich canxi hypoclorit véi sy ¢6 mat cia NMP.

Theo mot s6 phuong an, R! dugc chon tir nhém bao vé hodc nhom axit amin khac,
chinh nhém nay co thé tiy y duoc thé. Theo mot sb phwong 4n nay, R! 12 nhém bao V&,
t6t hon néu 14 nhém béao v& hit electron.

Theo mdt s phurong 4n, R! dugc chon tir nhém bao gbm z-butoxy cacbonyl (Boc),
benzoyl (Bz), fluoren-9-ylmetoxycacbonyl (Fmoc), tricloetoxycacbonyl (Troc), va
benzyloxy cacbonyl (Cbz). Theo mot s6 phwong 4n nay, R! dugc chon tir nhém bao gdbm
t-butoxy cacbonyl (Boc), benzoyl (Bz), tricloetoxycacbonyl (Troc), va benzyloxy
cacbonyl (Cbz), tét hon néu 13 nhom Cbz hodc Boc. Theo méot sb cac phuong 4n duge uu
tién, nhom R! 14 Boc.

Theo mdt sb phuong an, R duge chon tir nhém bao gém hydro, Cy.alkyl, C;.
salkoxyalkyl, heteroxyclyl, aryl, heteroaryl, Cj.¢heteroaralkyl, va Ci.saralkyl. Theo cac
phuong 4n dugc wu tién, nhom R® 12 Cyealkyl, tdt hon néu 12 isobutyl. Theo mot s&
phuong 4n duge wu tién, nhom R 13 Cyearalkyl, t6t hon néu 1a phenylmetyl, 4-
hydroxyphenylmetyl hodc 2-phenyletyl.

Theo mot s6 phuong 4n, bugc epoxy héa chon loc lap thé dugc thuc hién trong
didu kién dé khong 1am epime hoa dang ké cacbon mang nhém R®, ching han mtc do
epime héa cacbon mang nhém R? 13 it hon 10%, it hon 5%, it hon 2%, hodc tham chi it

hon 1%. Theo mdt s6 phuong an, bude epoxy héa chon loc lap thé duoc thuc hién sao
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cho san phdm c6 do tinh khiét v& mat ddng phan khong dbi quang 16n hon 90%, 16n hon
95%, 16n hon 98%, hoéc tham chi 16n hon 99%.

Theo mot sb phuong 4an, budc epoxy hoa dugce thyc hién & nhiét do nam trong
khoang tir -15°C dén 10°C, tir -10°C dén 5°C, hogc thdm chi tir -5°C dén 0°C.

Theo mdt s6 phuong 4n, cac hop chét trong so dd I c6 cAu tric héa hoc 1ap thé

sau:

Theo mdt sb phuong 4n, budc epoxy héa chon loc 14p thé dugc thuc hién sao cho
san phim c¢6 do tinh khiét v& mjt ddng phan khong ddi quang 16n hon 90%, 16n hon
95%, 16n hon 98%, hodc thdm chi 16n hon 99%.

Viée st dung cac nhom bao vé N khéac nhau, vi du nhém benzyloxy cacbonyl hodc
nhém t-butyloxycacbonyl (Boc), cdc chdt lién két khac nhau, vi dy,
dixyclohexylcarbodiimit (DCO), 1,3-diisopropylcarbodiimit (DIC), 1-(3-
dimetylaminopropyl)-3-etylcarbodiimit (EDC), N-hydroxyazabenzotriazol (HATU),
cacbonyldiimidazol hogc 1-hydroxybenzotriazol monohydrat (HOBT), va cac didu kién
loai nhom bao vé khac nhau: vi dy, axit trifloaxetic (trifluoracetic acid: TFA), HCI trong
dioxan, sy hydro héa trén Pd/C trong cac dung mdi hitu co (vi du metanol hodc etyl
axetat), boron tris(trifloaxetat), va xyanogen bromua, va phin ng trong dung dich c6 sy
tach va tinh ché cac hop chét trung gian da biét rd trong linh vuc tdng hop peptit, va déu
c6 thé 4p dung cho viéc didu ché cac hop chét quan tAm (xem tai liéu cua Greene, T.W.;
Wauts, P.G.M. Protective Groups in Organic Synthesis, 3rd ed.; Wiley: New York, 1999).

Theo mot sd phuong 4n, axit amin keto-epoxit c6 thd dugc cai bién thém bing
cach khir bao vé amin, néu c6 thé, va lién két véi nhém axit amin. Cac phuong phap dé
lién két cac phan doan nay 1a da biét o trong linh vuc nay (xem tai liéu ciia Elofsson, M.
va cac ddng tac gia (1999) Chemistry & Biology, 6:811-822; Elofsson, M. va céc dong
tac gia (1999) Chemistry & Biology, 6:811-822). Theo mot phuong 4n dugc uu tién,
nhém céc axit amin bao gdm tir mt dén ba axit amin.

Theo mdt sd phuong 4n, nhom axit amin c¢6 cong thic (VI) hodc mubi dugc dung

cua no
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R? N _X

N
R® R?2 O R
(VD)

trong d6 m&i A doc 1ap duge chon tir C=0, C=S va SO,, tét hon néu 1a C=0; hodc

A tiy ¥ 12 lién két cong héa tri khi lién k& véi sy xuat hién ciia Z;

L khong ¢6 mat hodc duge chon tir C=0, C=S va SO,, tdt hon néu L khong c¢6 mét hodc
la nhéom C=0;

M khong ¢6 mit hodc 1a nhom C;_jralkyl, tét hon néu 13 nhém C;.galkyl;

Q khong c6 mit hodc dugce chon tir O, NH va N-Cyqalkyl, tdt hon néu Q khéng c6 mit
hodc 1a O hodc NH, tdt nhét néu Q khong c6 mit hogc 1a O;

X 1a COOH hoic dang hoat héa cia né, tét hon néu X la COOH, COCI hoic
CON(Me)(OMe), t6t nhit néu X 13 COOH hodc COCI;

Y khong c6 mit hodc duge chon tir O, NH, N-Cpealkyl, S, SO, SO,, CHOR' va
CHCO,R";

m&i Z doc 1ap duge chon tr O, S, NH va N-Cyalkyl, tot hon néu 1a O; hodc

Z tiy ¥ 1a lién két cong hoa tri khi lién k& véi sy xuét hién ciia A;

mdi nhém R, R® va R’ doc lap duge chon tir Cyealkyl, Cjghydroxyalkyl, Ci.
¢alkoxyalkyl, aryl va C;earalkyl, nhom bét ky trong sd cac nhom ndy tuy y duge
thé b.%mg mot hodc nhiéu nhoém thé bao gém: amit, amin, axit carboxylic (hodc
mubi ciia no), este (bao g6m este C.ealkyl va este Cy.salkyl va este aryl), thiol,
hoéc thioete;

nhém R® 1a NR'OLQRY;

RIO, RZvaR" doc 1ap duge chon tir hydro, OH va Cjalkyl, t5t hon néu R!° duogc chon
tir hydro, OH va Cy.ealkyl, va R'> va R doc 14p dugc chon tir hydro va Cysalkyl,
t6t hon néu 1a hydro;

R! duoc chon tir nhdm bao g(“)m hydro, Cy.alkyl, Cy¢alkenyl, Cy¢alkynyl, aryl, C,.
caralkyl, heteroaryl, C_heteroaralkyl, RISZAZ-Cl_galkyl-, Rlsz-Cl_galkyl-,
(RP0)(R'°0)P(=0)0-C,.salkyl-ZAZ-C, galkyl-, R°ZAZ-C, salkyl-ZAZ-C; galkyl-
. heteroxyclyIMZAZ-Csalkyl-, (RO)(R'®0)P(=0)0-C;galkyl-, (R'");N-C.
palkyl-, (R17)3N+-C1_12alkyl-, heteroxyclylM-, carboxyclylM-, R'S0,C,.salkyl-,
va R'8S0,NH; t8t hon néu 1a C,.alkyl, C.alkenyl, Cysalkynyl, aryl, C;.¢aralkyl,
heteroaryl, C; sheteroaralkyl, R”*ZA-C, salkyl-, R"*Z-C salkyl-,
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(R0)(R'°0)P(=0)0-C,.salkyl-ZAZ-C salkyl-, (R O)[R'°0)P(=0)O-C, salkyl-
7-C,_galkyl-, RISZA-Cl_galkyl-ZAZ-Cl_galk}’l-, heteroxyclyIMZAZ-C,_galkyl-,
RP0)R'°0)P(=0)0-C_salkyl-, (R'7);N-C,.galkyl-, (R'7);N*-C_galkyl-,
heteroxyclylM-, carboxyclylM-, R'®S0,C_salkyl-, va R'"®*SO,NH, trong d6 mdi lan
xuét hién ctia Z va A ddc 1ap khong 12 lién két cong hoa tri; hodic

R'%va R cing nhau 1a Cy.galkyl-Y-Cy.galkyl, Cyalkyl-ZAZ-Cysalkyl, ZAZ-C_salkyl-
ZAZ-Cyalkyl, ZAZ-Cygalkyl-ZAZ, hoidc Cy.ealkyl-A, d& tao thanh vong; tot hon
néu 1a Cy,alkyl-Y-Cy.alkyl, Cyalkyl-ZA-Cyalkyl, A-Cyalkyl-ZA-Cyalkyl, A-
Cisalkyl-A, hodc C.4alkyl-A, trong d6 mdi 14n xuét hién cia Z va A doc lap
khong 1a lién két cong hoéa tri;

RY va R'® doc 1ap dwoc chon tir hydro, cation kim loai, Cy.galkyl, Cy.salkenyl, C;.
¢alkynyl, aryl, heteroaryl, C,aralkyl, va C,.¢heteroaralkyl, tdt hon néu duge chon
tr nhém bao gém hydro, cation kim loai, va C;_alkyl, hodc RY vaR!® cung nhau
la nhom Cy_galkyl dé tao thanh vong;

mdi nhém R doc 14p dugc chon tir hydro va Cealkyl, t6t hon néu 1a C_ealkyl;

R'® doc 1ap dugc chon tir hydro, OH, Cy.salkyl, Cy.galkenyl, Cy.alkynyl, carboxyclyl,
heteroxyclyl, aryl, heteroaryl, C,_¢aralkyl va C;.¢heteroaralkyl;

v6i didu kién 12 trong mdi 1An xuét hién bét ky cia trinh ty ZAZ, it nhit mot thanh phan
clia trinh tu nay phai khong 12 lién két cong hoéa tri.

Theo mot sb phuong an, R’ , RévaR’ duoc chon tir Cyalkyl hodac C.¢aralkyl.
Theo c4c phuong an dugc wu tién, nhém RS1a Ci.salkyl va nhom R’vaR’1a Ci.garalkyl.
ﬂmommmgénmwcmnﬁnmﬁnmmmRﬁwmdeLMMmeMmemﬂaﬂva
nhém R’ 12 phenylmetyl.

Theo mdt s6 phuong 4n, L va Q khong c6 mit va R!! duge chon tir nhém bao gdm
Cyalkyl, Cy.¢alkenyl, Cygalkynyl, C,.¢aralkyl va Cheteroaralkyl. Theo mdt s6 phuong
an nay, nhom R 1a Cy¢alkyl va R!! dwoc chon tir nhém bao gdm butyl, allyl, propargyl,
phenylmetyl, 2-pyridyl, 3-pyridyl va 4-pyridyl.

Theo cic phuwong an khac, L 1a SO,, Q khong ¢6 mit, va R duoc chon tir Cy.
¢alkyl va aryl. Theo mot s6 phuong 4n nay, R dugc chon tir metyl va phenyl.

Theo mot sé phuong 4n, L 1a C=0 va R!! dugc chon tir nhém bao gdm C.salkyl,
Cy¢alkenyl, Cy.¢alkynyl, aryl, Ciaralkyl, heteroaryl, C;.¢heteroaralkyl, RY ZA-Cgalkyl-,
R'7-C,salkyl-, (R'*0)(R'°0)P(=0)0-C salkyl-, (R’ O)R'°0)P(=0)0-C;.salkyl-ZAZ-
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C,.galkyl-, (R1*0)R'0)P(=0)0-C,salkyl-Z-C_galkyl-, R°ZA-C galkyl-ZAZ-C, galkyl-,
heteroxyclyIMZAZ-C_galkyl-, (R'"),N-C_galkyl-, (R'7);N"-C, salkyl-, heteroxyclylM-,
carboxyclylM-, R'*80,C, salkyl- va R'"*SO,NH-, trong 6 m&i lan xuit hién cia Z va A
doc 1ap khong 14 lién két cong hoa tri. Theo mot sb phuong én,'L 1a C=0, Q khong c6
mit, va nhém R'' 12 H.

Theo mdt sé phuong an, nhém R'® 1a Cygalkyl, nhém R 14 Cygalkyl, Q khong c6
mit, va L 13 C=0. Theo mét s6 phuong 4n ndy, nhém R 1a etyl, isopropyl, 2,2,2-
trifloetyl hodc 2-(metylsulfonyl)etyl.

Theo céc phuong 4n khac, L 1a C=0, Q khong ¢6 mit, v nhém R'" 1a Cy.saralkyl.
Theo mot s& phuong 4n nay, R dugc chon tir nhom bao gdm 2-phenyletyl, phenylmetyl,
(4-metoxyphenyl)metyl, (4-clophenyl)metyl va (4-flophenyl)metyl.

Theo c4c phuong an khac, L 1& C=0, Q khong c6 mit, nhom R 1a Crealkyl, va
nhom R 12 aryl. Theo mét s6 phuong 4n nay, nhém R 1a phenyl dugc thé hozc khong
dugc thé.

Theo mdt sé phuong 4n, L 1a C=0, Q khong c6 mit hogic 1a O, n bing 0 hodc 1, va
nhom R 13 -(CH,),carboxyclyl. Theo mot s6 phuong 4n nay, nhém R 1a xyclopropyl
hoic xyclohexyl.

Theo mot s6 phuong 4n, L va A 1a C=0, Q khong cé mit, Z1a O, nla sb nguyén
tir 1 dén 8 (t6t hon néu 1a 1), va R" duoc chon tir nhém bao gdm R"ZA-C salkyl-, R"*Z-
C,zalkyl-, R1*ZA-C, galkyl-ZAZ-C, galkyl-, (R">O)(R'°0)P(=0)0-C.salkyl-ZAZ-C,.
salkyl-, (R'*0)(R'°0)P(=0)0-C, salkyl-Z-C  galkyl-, va heteroxyclyIMZAZ-C.salkyl-,
trong d6 mdi 14n xuét hién ctia A doc 1ap khong 1a lién két cong héa tri. Theo mot s6
phuong 4n nay, nhom R’ 1a heteroxyclyIMZAZ-C galkyl- trong d6 heteroxyclyl 1a
oxodioxolenyl hodc NR®)(RP) duge thé hoic khong duge thé, trong d6 nhém R?vaRr"
ciing nhau 14 Cy_galkyl-Y-Cy.salkyl, tét hon néu 1a C,_salkyl-Y-Calkyl, d¢ tao thanh
vong. ‘

Theo mot sd phuong an dugc vu tién, L 1 C=0, Q khong ¢6 mat, n la sb nguyén
tir 1 dén 8, va R dugc chon tir nhém bao gdm (RPO)R'°0)P(=0)0-C, salkyl-,
(R'7),NC,_galkyl, (R'7);N"(CHy),-, vi heteroxyclyl-M-. Theo mdt s6 phuong 4n nay,
nhém R 13 -C; galkyIN(R'7), hodic -Cy.salkyIN"(R'7)s, trong d6 nhém R'” 1a Cy.salkyl.
Theo mot sé phuong an khac ndy, nhém R 13 heteroxyclylM-, trong d6 heteroxyclyl

duoc chon tir nhém bao gdm morpholino, piperidino, piperazino va pyrolidino.
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Theo mot sb phuong an, L 14 C=0, nhom RY1a Ci.salkyl, Q dugc chon tir O va
NH va R!! dugc chon tir nhém bao gém C.alkyl, xycloalkyl-M, C,.¢aralkyl, va C;.
sheteroaralkyl. Theo cac phuong an khac, L 1a C=0O, nhém RY1a Ci.salkyl, Q dugc chon
tir O va NH, va nhém R 1a C, salkyl, trong d6 C;.salkyl dugc chon tir nhém bao gdm
metyl, etyl va isopropyl. Theo cac phuong én khac, L 1a C=0, nhém RY1a Ciealkyl, Q
duoc chon tir O va NH va nhém R'! 1a Cy¢aralkyl, trong d6 aralkyl 1 phenylmetyl. Theo
cac phuong 4n khac, L 13 C=0, nhém R'° 12 Cy_salkyl, Q dugc chon tir O va NH, va nhém
R 1a C,¢heteroaralkyl, trong d6 heteroaralkyl 13 (4-pyridyl)metyl.

Theo mdt s6 phwong 4n, L khong c¢6 mit hogc 1a C=0, va R vaR" cung nhau Ia
cac nhom: Cgalkyl-Y-Cygalkyl, Cy¢alkyl-ZA-Calkyl, hodc Cigalkyl-A, trong d6 mdi
14n xuét hién ctia Z va A doc 1ap khong 12 lién két cong héa tri, dé tao thanh vong. Theo
mot sb phuong 4n duge vu tién, L 14 C=0, Q va Y khong c¢6 mdt, va R vaR" cing
nhau 13 nhém C;.;alkyl-Y-C_alkyl. Theo phwong 4n dugc uu tién khéc, L va Q khong ¢6
mit, va RYvaR" cing nhau 12 nhém Cy_salkyl-Y-Cysalkyl. Theo phuong én duge uu
tién khéc, L 1a C=0, Q khong c6 mit, Y dugc chon tir NH va N-Cj salkyl, vaR'’ vaR"
cung nhau 12 nhém Cj_zalkyl-Y-Cj.salkyl. Theo phuong én dugc vu tién khac, L la C=0,
Y khong c6 mit, va R!'% va R" cing nhau 14 nhém C,_alkyl-Y-C;.salkyl. Theo phuong an
duoc wu tién khac, L va A la nhém C=0, va R'* vA R" cling nhau 12 nhém C;.,alkyl-ZA-
C,.,alkyl. Theo phuong 4n dugc wu tién khéc, L va A 1a C=0 vaR'’ va R"' cling nhau 1
nhom C,_salkyl-A.

Theo mot sb phuong 4n, nhom axit amin c6 cong thirc (VII)

O RS
Rg% )\[(H X
RS ” 0 \RC
(VID)
trong do
m&i A doc 1ap duge chon tir C=0, C=S, vi SO,, tit hon néu 14 C=0; hoic
Aty ¥ 1 lién két cong hoa tri khi ién k& véi sy xuat hién ciia Z;
mbi B doc 1ap dugc chon tir C=0, C=S va SO,, tét hon néu 1a C=0;
D khdng c6 mat hodc 14 nhém C,galkyl;
G dugce chon tir O, NH, va N-C;_¢alkyl;
K khong c6 mit hodc duge chon tir C=0, C=S, va SO,, tt hon néu K khong c6 m3t hoge
1a C=0;
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L khong c¢6 mat hodc dugce chon tir C=0, C=S, va SO,, t6t hon néu L khong c6 mit hoic
la C=0;

M khong c6 mit hodc 1a Cy_galkyl;

Q khoéng ¢6 mit hodc dugc chon tir O, NH, va N-C;_galkyl, tét hon néu Q khong c6 mit,
0, hodc NH, t6t nhit néu Q khong c6 miit;

X 12 COOH hoic dang hoat héa ctia n6, tbt hon néu X 1a COOH, COCI, hoc
CON(Me)(OMe), t6t nhit néu X 12 COOH hoic COCl;

mi V doc 1ap khong c6 mat hodc dugce chon tir O, S, NH, va N-Cy.salkyl, tdt hon néu V
khong c6 mét hodc 1a O;

W khéng c6 mit hodc doc 14p duge chon tir O, S, NH, va N-Cyealkyl, tét hon néu 12 O;

Y khong c6 mit hodc duge chon tir O, NH, N-Cy_alkyl, S, SO, SO,, CHOR", va
CHCO,R";

mdi Z doc 1ap duoc chon tir O, S, NH, va N-Cy_galkyl, t8t hon néu 12 O; hoic

Z thy ¥ 1a lién két cong hoa tri khi 1ién k& v6i sy xuat hién clia A;

mdi R®, RS, va R’ doc 1ap dwoc chon tir cic nhém: Cpgalkyl, Cy.ghydroxyalkyl, Cy.
salkoxyalkyl, aryl, C;.¢aralkyl, va R16DVKOC1_3alkyl-, trong do it nhét m6t nhém
trong s6 R® va R’ 1a R"DVKOC salkyl-;

R’ 1a nhém N(R')LQR';

R dugc chon tir hydro, OH, va Cygalkyl, tét hon néu 1a hydro hogc Cy.salkyl;

R!! 12 nhém axit amin khéc, hydro, nhém bao vé, aryl, hodc heteroaryl, nh6m bét ky
trong sé chiing tiry y dugc thé bang halogen, cacbonyl, nitro, hydroxy, aryl, C;.
salkyl; hodc R dugc chon tir nhém bao gém Ci.¢alkyl, Cygalkenyl, Cy.¢alkynyl,
C,.¢aralkyl, C;heteroaralkyl, R”?ZAZ-C, galkyl-, R°ZAZ-Cy salkyl-,
(R?0)(R"*0)P(=0)0-C,.galkyl-ZAZ-C, galkyl-, R*ZAZ-C; galkyl-ZAZ-C salkyl-
, heteroxyclyIMZAZ-C; salkyl-, (R'?0)(R">0)P(=0)0-C, galkyl-, (R'*);N-C;.
salkyl-, (R™);N"*-C, galkyl-, heteroxyclylM-, carboxyclyIM-, R">SO,C; salkyl-, va
R'’SO,NH; hoic

R' va R"! cing nhau 14 Cysalkyl-Y-Cy.galkyl, Cyalkyl-ZAZ-C salkyl, ZAZ-C,ealkyl-
ZAZ-Cygalkyl, ZAZ-C,.¢alkyl-ZAZ, hodc C.¢alkyl-ZAZ,

R vaR" doc 14p duogce chon tir nhém bao gdm hydro, cation kim loai, Cy.salkyl, Ci.
salkenyl, C;.salkynyl, aryl, heteroaryl, Cy.saralkyl, va Cy.¢heteroaralkyl, t5t hon

néu dugc chon tir hydro, cation kim loai, va Cy.alkyl, hodc RZvaRb cung nhau
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1a C,.¢alkyl, dé tao thanh vong;

mdi nhém R doc 1ap duge chon tir hydro va Cy.ealkyl, t6t hon néu 14 Cyealkyl;

mdi nhém R*® doc lap duge chon tir hydro, OR™, Cealkyl, C;.¢alkenyl, Cysalkynyl,
carboxyclyl, heteroxyclyl, aryl, heteroaryl, C;.¢aralkyl, va Cy.¢heteroaralkyl;

R'® duge chon tir hydro, (R170)(R'*0)P(=0)W-, R'"GB-, heteroxyclyl-, (R'*),N-,
(R");N*-, R¥S0,GBG-, va R"GBC, salkyl- trong d6 gbc C,galkyl tiry ¥ dugc thé
bang OH, C_galkylW (tuy y duge thé bing halogen, t6t hon néu 14 flo), aryl,
heteroaryl, carboxyclyl, heteroxyclyl, va C;_¢aralkyl, t6t hon néu it nhit mét 1an
xut hién ctia R'® khong phai 13 hydro;

R7vaR!® doc 1ap dugc chon tir nhom bao g6m hydro, cation kim loai, C;_¢alkyl, C;.
¢alkenyl, Cy¢alkynyl, aryl, heteroaryl, C,¢aralkyl, va C,.gheteroaralkyl, tét hon
néu duge chon tir hydro, cation kim loai, va Cy.galkyl, hodc R vaR'™® cung nhau
1a C,.¢alkyl, dé tao thanh vong; va

m&i nhom R™ ddc lap dugc chon tir cac nhém: hydro, OR'™, Cealkyl, Cyalkenyl, Cy.
salkynyl, carboxyclyl, heteroxyclyl, aryl, heteroaryl, C;.saralkyl, va C,.
¢heteroaralkyl; va

D,g V, K, va W dugc chon sao cho khong ¢6 lién két nao 1a 0-0O, N-O, S-N, hoic S-O.
Theo mot sb phuong an, mdi nhém R, R6, vaR’ doc 1ap dugce chon tir cac nhom:

C1.¢alkyl, C.¢hydroxyalkyl, C,.¢alkoxyalkyl, aryl, Cy¢aralkyl, va R16DVKOC1_3alkyl-

trong d6 it nhit mét nhom trong sé R® va R” 1a R"DVKOC ;alkyl-. Theo céc phuong én

duoc vu tién, mot trong hai nhém R’ va R 1a Cy4aralkyl va nhom con lai 12

R*DVKOC; jalkyl-, va nhém R doc 1ap 1a Cygalkyl. Theo cac phuong an dugc uvu tién

nhit, mot trong hai nhém R® va R 1a 2-phenylethyl hodc phenylmetyl va nhém con lai 1a

R'DVKOCHS,- hoic R'*DVKO(CH;)CH-, va nhém R° 14 isobutyl.

Theo mdt s6 phuong an, m&i nhém R' doc 14p dwge chon tir hydro, Cy.galkyl, Cy.
salkenyl, Cy¢alkynyl, carboxyclyl, heteroxyclyl, aryl, heteroaryl, C;.¢aralkyl, va C;.
gheteroaralkyl.

Theo mot sb phuong én, mdi nhém RY doc 14p dugc chon tir cdc nhém: hydro, C;.
salkyl, Cy.¢alkenyl, Cy.¢alkynyl, carboxyclyl, heteroxyclyl, aryl, heteroaryl, Cy_¢aralkyl, va
C,¢heteroaralkyl.

Theo mdt sb phuong an, L va Q khong c¢6 mit va R dugc chon tir cac nhom:

hydro, nhém axit amin khac, Cy_¢axyl, nhém béo v¢, aryl, heteroaryl, C.¢alkyl, C;.
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¢alkenyl, Cyalkynyl, C; ¢aralkyl va C,¢heteroaralkyl. Theo mot s6 phuong 4n ndy, nhém
R 1a Calkyl va RM dugc chon tir cic nhém: butyl, allyl, propargyl, phenylmetyl, 2-
pyridyl, 3-pyridyl va 4-pyridyl.

Theo cac phuong an khac, L 14 SO,, Q khong c6 mét va nhém RM dugc chon tir
Cisalkyl va aryl. Theo mot s6 phuong 4n ndy, nhém RM duoc chon tir metyl va phenyl.

Theo mot s§ phuong 4n, L 1 C=0 va R'! dugc chon tir cic nhém: Cy.galkyl, C;.
¢alkenyl, Cy.¢alkynyl, aryl, Cyaralkyl, heteroaryl, C;¢heteroaralkyl, RIZZA-Cl_galkyl-,
RYZ-C,salkyl-, (R'20)(R10)P(=0)0-C.salkyl-, (R0)(R"0)P(=0)0-C, salkyl-ZAZ-
C,.zalkyl-, (R'20)[RP0)P(=0)0-C,.salkyl-Z-C galkyl-, R"*ZA-C, galkyl-ZAZ-C_salkyl-,
heteroxyclyIMZAZ-C,.galkyl-, (R14)2N-C1_8alkyl-, (Rl4)3N+-C1_galkyl, heteroxyclylM-,
carboxyclylM-, R SO,C;galkyl- va RP SO,NH-. Theo mot sb phuong én, L 1a C=0, Q
khong c¢6 mat va R 1a H.

Theo mt s6 phuong 4n, nhém R'° 14 Cy_alkyl, nhém R 12 Cygalkyl, Q khong c6
mit va L 1a C=0. Theo mot s6 phuong 4n nay, nhém R 1a etyl, isopropyl, 2,2,2-
trifloetyl hodc 2-(metylsulfonyl)etyl.

Theo céc phuong 4n khéc, L 1a C=0, Q khong c¢6 mét va nhém R'" 1a C,_¢aralkyl.
Theo mdt s& phuong an nay, nhém RM duge chon tir cic nhém: 2-phenyletyl,
phenylmetyl, (4-metoxyphenyl)metyl, (4-clophenyl)metyl va (4-flophenyl)metyl.

Theo céc phuong 4n khac, L 1a C=0, Q khdng c6 mit, nhém R' 1a Cy.salkyl va
nhém R 13 aryl. Theo mot sd phuong 4n niy, nhém R 1a phenyl duoc thé hodc khong
dugc thé.

Theo mdt sé phuong 4n, L 1a C=0, Q khong c6 mat hogc 1a O va nhém R"1a-
(CH,),carboxyclyl. Theo mot sd phuong 4n nay, nhém R 1a xyclopropyl hoic
xyclohexyl.

Theo mot s phuong 4n, L va A 1a C=0, Q khong c6 mit, Z 12 O va nhém R"!
duoc chon tir cc nhém: R2ZA-Csalkyl-, R"*Z-C, galkyl-, R*ZA-C, salkyl-ZAZ-C;.
salkyl-, (R"20)(R0)P(=0)0-C.salkyl-ZAZ-C salkyl-, (R"?O)(R’0)P(=0)0-C;.salkyl-
Z-C,.galkyl- va heteroxyclyIMZAZ-C, salkyl-. Theo mot s6 phuong 4n nay, nhém R"1a
heteroxyclyIMZAZ-C_galkyl- trong d6 heteroxyclyl 1a nh6m oxodioxolenyl hoéc
NR®)R?) dugce thé hoic khong duogc thé, khi R* va R*' cling nhau 1a Cy.¢alkyl-Y-C;.
salkyl, tbt hon néu 1a Cyzalkyl-Y-C,.zalkyl, dé tao thanh vong.

Theo mot s6 phuong 4n duge wu tién, L 1a C=0, Q khong c6 mit va nhém R
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duge chon tir cac nhém: (R™Z0)(RP0)P(=0)0-Cgalkyl-, (R'*),NC salkyl,
(R™);N*"(CHy),- va heteroxyclyl-M-. Theo mot s§ phuong 4n nay, nhém R'' 12 -C;.
salkyIN(R'*), hoic -C,_salkyIN*(R');, trong d6 R'* 1a C_galkyl. Theo mdt s6 phwong 4n
khéc nay, nhom R 14 heteroxyclylM-, trong d6 heteroxyclyl duge chon tir cac nhém:
morpholino, piperidino, piperazino va pyrolidino.

Theo mét sé phuong 4n, L 12 C=0, nhém R 1a C_salkyl, Q dugc chon tir O va
NH va nhém R!! dugce chon tir cdc nhom: Cygalkyl, xycloalkyl-M, Cjgaraalkyl va C;.
¢heteroaraalkyl. Theo cac phuong 4n khéc, L 1a C=0, nh6m R 1a Ciealkyl, Q dugc chon
tir O va NH va nhom R'! 13 C¢alkyl, trong d6 Cy_¢alkyl dugc chon tlr cdc nhém metyl,
etyl va isopropyl. Theo cac phwong an khac, L 1a C=0, nhém R 1a Cealkyl, Q duge
chon tir O va NH va nhém R 1a Cy_garalkyl, trong d6 aralkyl 1a phenylmetyl. Theo céc
phuong 4n khéc, L 1a C=0, nhém R'° 1a Cy alkyl, Q duge chon tir O va NH va nhém R'!
14 C.¢heteroaralkyl, trong d6 heteroaralkyl 1a (4-pyridyl)metyl.

Theo mdt sé phuong 4n, L khong c6 mit hogc 1a C=0 vaR'* vaR"' cling nhau 13
C,.¢alkyl-Y-Cy.alkyl, Cialkyl-ZA-Cygalkyl hodc Cy.salkyl-A, dé tao thanh vong. Theo
mdt sé phuong 4n duge wu tién, L 1a C=0, Q va Y khong c6 m3t vaR'® va R'! cling nhau
12 nhém Cy3alkyl-Y-Cysalkyl. Theo phuwong 4n dugc wu tién khac, L va Q khong c6 mét
va nhém R!® va R!! ciing nhau 13 C,_;alkyl-Y-C;.;alkyl. Theo phuwong 4n dwgc wu tién
khéc, L 1a C=0, Q khéong c6 mit, Y duoc chon tir NH va N-Cy_alkyl vi nhém R'® va R"
cung nhau 1a Cy_alkyl-Y-C;salkyl. Theo phuong 4n dugc vu tién khac,L1aC=0,Y
khong c6 mit va nhom R va R cing nhau 13 Cy_alkyl-Y-C;.;alkyl. Theo phuong én
duoc wu tién khac, L va A 13 C=0 va nhém R'® va R" cling nhau la Cy.,alkyl-ZA-C;.
»alkyl. Theo phuong 4n dugc vu tién khéac, L va A 1a C=0 va nhém R!% va R ciing nhau
1a C,alkyl-A.

Theo mdt s6 phwong 4n, nhém R 1a (R17O)(R180)P(=O)W-. Theo mdt s phuong
4n nay, D, V, K va W khong c¢6 mit. Theo cac phuong 4n khac nay, V va K khong c6
mit, D 12 nhém C.galkyl va W 1a O. Theo cac phuong én khac nita, D 1a nhém Cy_galkyl,
KlaC=OvaVvVvaWwlao.

Theo mdt sd phuong 4n, nhém R' 12 RV GB-. Theo c4c phwong an dugc uu tién,
B1aC=0,G1a 0, Dla Cygalkyl, V1a O vaK la C=O0.

Theo mot sé phwong 4n, nhém R'¢ 13 heteroxyclyl-. Theo cac phuong 4n dugc uu

tién nay, D 1a C,_galkyl. Theo mot sd phuong 4n ndy, V 12 O, K 1a C=0 va heteroxyclyl la
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oxodioxolenyl. Theo cac phuong an khac nay, V khong c6 mit, K khong c6 mit hodc 1a
C=0 va heteroxyclyl la NR?)(R?), trong d6 R?*® va R* cing nhau 13 J-T-J, J-WB-J hoic
B-J-T-J, T khong ¢6 mat hodc duoc chon tir O, NR', S, SO, SO,, CHOR"®, CHCO,R",
C=0, CF, va CHF va J khong c6 mit hodc 1a nhém Cy.;alkyl.

Theo mot sé phuong an, nhém R'® 12 (R'®),N- hogc (R'®);N"- va tot hon néu V
khong c6 mit. Theo cac phuong an dugc wu tién nay, D 1a Cjgalkyl va K khong c6 mét
hodc 1a C=0. Theo mot s6 phuong 4n, khi V khong c6 mét va nhém R 1a (Rl9)2N-, D
khong c6 mit, K khong ¢6 mit hogc 1a C=0, tét hon néu K 1a C=0.

Theo mot sé phwong 4n, nhém R'® 1a R"S0O,GBG-. Theo cac phuong 4n duge wu
tién nay, B 12 C=0, D, V va K khong c6 mit va G 1a NH hodc NC_ealkyl.

Theo mét s6 phuong 4n, nhém R 1a R"GBC,alkyl-. Theo cac phuong 4n dugc
wru tién, B 12 C=0, G 12 O va gbc Cy_alkyl ty ¥ dugc thé bang OH, Cyalkyl (thy ¥ dugc
thé bing halogen, t5t hon néu 1a flo), C,.salkylW, aryl, heteroaryl, carboxyclyl,
heteroxyclyl va C,garalkyl. Theo mot s6 phuong 4n nay, gbc C,.galkyl 1a Cjalkyl khong
duoc thé, dugc thé mot 14n hoic hai lan.

Theo mot s6 phuong 4n, nhém axit amin c6 cong thire (VIII) hogc (IX) hodc mudi

dugc dung cua nd

R5 R10
|
N_ _X R% _X
R"J\r( Y Y
O RS RS
(VIID) IX)

trong do

m&i Ar doc lap 12 nhém thom hodc dj thom tiy y duge thé bing tir 1 dén 4 nhém thé;

L khong ¢6 mat hodc duge chon tir C=0, C=S va SO, t6t hon néu 13 SO, hoic C=0;

X 1a COOH hoac dang hoat héa cua n6,t6t hon néu X 13 COOH, COC1 hoic
CON(Me)(OMe), tét nhét néu X 14 COOH hogc COCI,

Y khong c6 mit hodc duge chon tir C=0 va SO,;

Z khong ¢6 mat hodc 1a nhéom C,.galkyl;

mdi nhém R’ va R® ddc 1ap dugce chon tir cdc nhom: Cyealkyl, Cy.ghydroxyalkyl,
C.salkoxyalkyl, aryl va C,.¢aralkyl, nhom b4t ky trong s chiing tiy ¥ dugc thé
b%lng mot hoac nhiéu nhém thé bao gém amit, amin, axit carboxylic (hodc mubi
clia nd), este (bao gdm este Cyalkyl, este Cy_salkyl va este aryl), thiol hodc

thioete;
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nhém R’ 1a N(R'9)L-Z-R";

nhém R'® dugc chon tir cac nhém: hydro, OH, C;.aralkyl-Y- va Cy¢alkyl-Y-, t5t hon néu
1a hydro;

nhém R duoc chon tir cic nhém hydro, ORIZ, Cisalkenyl, Ar-Y-, carboxyclyl va
heteroxyclyl; va

nhém R'? duogc chon tir hydro, Cygalkyl va Cyaralkyl, tdt hon néu 14 hydro.

Theo mdt sé phuong 4n, L duge chon tir C=0, C=S va SO,, t6t hon néu 1a SO,
hodc C=O0.

Theo mot s& phuong 4n, nhém R' duge chon tir cdc nhém: hydro, OH, Cy.saralkyl
va Cy.galkyl, t&t hon néu 13 hydro.

Theo mdt sb phuong an, nhém R! dugc chon tir cac nhém: hydro, Cy.¢alkenyl,
Ar-Y-, carboxyclyl va heteroxyclyl.

Theo mot sb phuong an, m&i nhém R® va R® doc 1ap duge chon tir cdc nhom: C.
salkyl, C.¢hydroxyalkyl va Cyaralkyl. Theo cic phuong an dugc uu tién nay, nhom R’
l1a Cyalkyl va nhoém RS 1a C.¢aralkyl. Theo cac phuong an dugc wu tién hon nay, nhom
R’ 1a isobutyl va nhém R® 14 phenylmetyl.

Theo mdt s6 phuong 4n, nhém R 1a hydro, L 1a C=0 hogc SO,, nhém R'' 1a Ar-
Y- va mbi nhéom Ar doc 1ap dugce chon tir cac nhom phenyl, indolyl, benzofuranyl,
naphtyl, quinolinyl, quinolonyl, thienyl, pyridyl, pyrazyl va nhém twong ty. Theo mot 5O
phuong én nay, Ar co thé duoc thé bang Ar-Q-, khi Q dugc chon tir lién Kkét truc tiép, -O-
vi Cpgalkyl. Theo mot sb phwong an khac nay, khi Z 1a Cy.galkyl, Z ¢6 thé dugc thé, tot
hon 13 bang Ar, vi du phenyl.

Theo mét s6 phuong 4n, nhém R' 13 hydro, Z khéng ¢6 mit, L 12 C=0 hogc SO,
va nhom R duge chon tir Ar-Y va heteroxyclyl. Theo mot s6 phuong 4n dugc uu tién
ndy, heteroxyclyl dugc chon tir cac nhém: chromonyl, chromanyl, morpholino va
piperidinyl. Theo mdt sd phwong 4n dugc wu tién khéac nay, Ar duge chon tir cac nhom:
phenyl, indolyl, benzofuranyl, naphtyl, quinolinyl, quinolonyl, thienyl, pyridyl, pyrazyl
va nhom tuong tu.

Theo mot sé phuong 4n, nhém R' 1a hydro, L 13 C=0O hoic SO,, Z khéng c6 mit
va nhém R'! 14 C,¢alkenyl, khi C;.galkenyl 1a nhém vinyl dugc thé thi t5t hon néu nhém
thé nay 13 aryl hodc heteroaryl, t6t hon nita néu nhém phenyl tiy y duoc thé bang tir mot

dén bén nhom thé.
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Theo mdt sé phwong an, nhém R'? duge chon tir hydro va Cygalkyl. Theo mot sb
phuong an dugc uu ti€én nay, nhém R'? dugc chon tir hydro va metyl. Theo céc phwong
4n dugc wu tién hon, nhém R* 14 hydro.

Theo mdt s6 phwrong 4n duge wu tién, nhém axit amin c6 cong thirc (X)

6
.
R u)\er
RS 0O R

X)

X 1a COOH hogc dang hoat hoa ctia n6, tt hon néu X 14 COOH, COCI hoc
CON(Me)(OMe), t6t nht néu X 1a COOH hozc COCI;

R’, R® va R7 doc 1ap duogc chon tir cac nhom; Cyealkyl, Cy.¢hydroxyalkyl, C;.
salkoxyalkyl, aryl va C.saralkyl, mdi nhom nay tuy y dugc thé bing nhom thé dugc chon
tir nhém bao gdbm amit, amin, axit carboxylic hodc mudi duge dung ciia né, este carboxyl,
thiol va thioete, t6t hon néu nhém R® 1a Cygalkyl va nhém R’ va R” 1a Cgaralkyl, tt
nh4t néu nhom R 12 isobutyl, nhém R’ 1a 2-phenyletyl va nhém R’ 1a phenylmetyl;

R’ 12 nhém axit amin khéc, hydro, Cy.¢axyl, nhom bao v§, aryl hodc heteroaryl, khi
cac nhom thé bao g6m halogen, cacbonyl, nitro, hydroxy, aryl va Cjsalkyl, tét hon néu
nhom R’ 14 Cy¢axyl, t5t nhét néu R® 1a axetyl. |

Theo mot s phuwong 4n duge wu tién, nhém axit amin khac c6 cong thirc (XI)

hoic mubi dugc dung ctia no,

trong do

L khong c6 mat hodc duge chon tir -CO, hodc —C(=S)0;

X 1a COOH hoic dang hoat héa ciia no, tot hon néu X 12 COOH, COCI hodc
CON(Me)(OMe), tét nhit néu X 12 COOH hogc COCI;

Y 12 NH, N-alkyl, O hogic C[R’),, tét hon néu 1a N-alkyl, O hodc C(R)y;

713 O hodc C(R®),, tbt hon néu 1a C(R®),;

nhém R!, R? va R® doc 1ap duoc chon tir hydro va nhém c¢6 cong thire (XII), tt
hon néu tét ca cac nhém R, R? va R® ddu gibng nhau, t6t hon nita néu cac nhém R, R?

vaR} déula hydro;
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9,0R12
7~ L O—P\o R13
R10 R1 1
(XII)

mdi nhém R’, R®, R7 va R’ doc lap duge chon tir hydro, Ciealkyl, C,.
shydroxyalkyl, C;.salkoxyalkyl, aryl va C,earalkyl, mdi nhém nay tiy v duge thé bang
nhém dugce chon tir cac nhom: alkyl, amit, amin, axit carboxylic hodc mudi dugc dung
cuia nd, este carboxyl, thiol va thioete, t6t hon néu R>, R® va R’ doc 1ap dugc chon tur
Ci.¢alkyl, C;ghydroxyalkyl va Cy.¢aralkyl va mdi nhém R’ 1a hydro, t5t hon néu nhém R°
1a Cy¢alkyl, nhém R’ va R” doc 1ap 1a Cygaralkyl va mbi nhém R’ 1a H;

nhém R va R!! doc 1ap duoc chon tir hydro va C;galkyl hodc nhom R!% va R"
cung nhau tao thanh vong cacbon hodc di vong c6 3-6 canh;

nhém R va R" doc 14p dugc chon tir cac nhom: hydro, cation kim loai, Cy.salkyl
vi C garalkyl hodc nhém R'? va R cling nhau 1 C, salkyl, @ tao thanh vong;

m 14 s& nguyén tir 0 dén 2; va

n 12 s6 nguyén tir 0 dén 2, t6t hon néu 13 0 hoic 1.

Theo mot sé phuong 4n, X 12 O va tht ca cac nhom R!, R? va R? déu gidng nhau,
tdt hon néu tit ca cac nhém Rl, R?vaR>® déula hydro. Theo mot s6 phuong an nay, R’,
R®va R’ doc 1ap duge chon tir nhém bao gbdm: Cy.¢alkyl, C1.¢hydroxyalkyl va Cyaralkyl,
t6t hon nita néu nhém R® 1a Cy.galkyl va nhém R’ va R’ doc 14p 1a Cyaralkyl.

Theo mdt sb phwong 4n duge wu tién, tit ca cac nhom R!, R? va R? ddu 1a hydro,
c& hai nhom R® va R® déu 14 isobutyl, nhém R’ 14 phenyletyl va nhém R’ 1a phenylmetyl.

Theo mdt sb phuong an, R’, R® va R doc 1ap dugc chon tir cdc nhém: hydro, C;.
salkyl, C ¢hydroxyalkyl, C,.¢alkoxyalkyl, aryl va Cygaralkyl, mdi nhém nay tiy y duogc
thé bing nhém dugc chon tir cdc nhom: alkyl, amit, amin, axit carboxylic hodc mudi
dugc dung cua no, este carboxyl, thiol va thioete. Theo mot sb phuong an, it nhit mot
nhém trong s6 R’ va R’ 1a C ¢aralkyl dugc thé bang alkyl, t5t hon nita néu dugc thé bing
perhaloalkyl. Theo mot s6 phuong 4n nay, nhém R’ 14 Cjgaralkyl dugc thé bing
triflometyl.

Theo mdt sd phuong 4n, Y dugc chon tir N-alkyl, O va CH,. Theo mdt sd phuong
4n ndy, Z 13 CH, va m va n déu bing 0. Theo mot sd phuwong 4n khac nay, Z 13 CH,, m
bing 0 va n bang 2 hoic 3. Theo céc phuong 4n khac nita nay, Z 1a O, m bing 1 va n

bang 2.
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Theo mdt s6 phuwong an dugc wu tién, nhém axit amin c6 cong thirc (XIII)
R! 37 0 |
R4J\,(Nj)]\x
O R?
(X1ID)
trong d6

mdi Ar doc 1ap 13 nhém thom hodc di thom tiy ¥ dugce thé bang tir 1 dén 4 nhém

thé;

mdi A doc 1ap dugc chon tir C=0, C=S va SO,, tét hon néu la C=0; hoic

A tiy ¥ 12 lién két cong hoa tri khi 1ién k& v6i su xuét hién cia Z;

B khong c¢6 mat hodc 1a NR*R'", tét hon 14 khong c6 miit;

L khong ¢6 mit hodc duge chon tir C=0, C=S va SO,, t8t hon néu 1a SO, hoic
C=0;

M khong c¢6 mit hodc 12 nhom Cj_ppalkyl, t6t hon néu 1a C,.galkyl;

Q khong c6 mit hodc dugce chon tir O, NH va N-Cy_galkyl;

X 12 COOH hoic dang hoat héa ctia n6, t6t hon néu X 1a COOH, COCI hodc
CON(Me)(OMe), t6t nhit néu X 14 COOH hodc COCI;

Y khong c6 mit hodc dugce chon tir C=0 va SOy;

mi Z doc 1ap duge chon tir O, S, NH va N-C alkyl, tbt hon néu 1a O; hodc

Z ty ¥ 1a lién két cong hoa tri khi lién k& véi sy xuét hién ciia A;

R! dugc chon tir H, -Cy_alkyl-B, Cghydroxyalkyl, Calkoxyalkyl, aryl va C;.
caralkyl;

R? dugc chon tir nhom bao gdm aryl, Cy.earalkyl, heteroaryl va Cy_heteroaralkyl;

R*1a N(R®)L-Q-R®;

R’ duge chon tir nhém bao gdm hydro, OH, Cy.saralkyl va Cy_salkyl, tot hon néu Ia
hydro;

RS duoc chon tir nhém bao gém hydro, Cy_galkyl, C;.¢alkenyl, Cj.¢alkynyl, Ar-Y-,
carboxyclyl, heteroxyclyl, nhém bao vé d4u tan cing N, aryl, Cy.aralkyl, heteroaryl, C;.
cheteroaralkyl, R1'ZAZ-C; galkyl-, R“Z-C, galkyl-, (R''O)(R'*0)P(=0)O-C,.salkyl-ZAZ-
C,.alkyl-, RZAZ-Cgalkyl-ZAZ-C, galkyl-, heteroxyclyIMZAZ-C, salkyl-,
(R10)(R?0)P(=0)0-C; galkyl-, (R"*)N-C.ppalkyl-, (R);N"-Cy.ppalkyl-,
heteroxyclylM-, carboxyclylM-, RMS0,C;.salkyl- va RSO,NH; t6t hon néu 13 nhém

gén mii N, t6t hon nita néu 12 nhém t-butoxycacbonyl hodc benzyloxycacbonyl; hodc

-31-



21112

R’ va R® cing nhau 12 C;.galkyl-Y-Cgalkyl, Cy.¢alkyl-ZAZ-C,galkyl, ZAZ-C;.
salkyl-ZAZ-C . ¢alkyl, ZAZ-C,.alkyl-ZAZ hodc Cyalkyl-A, dé tao thanh vong;

R’ duoc chon tir nhém bao gém hydro, C,¢alkyl va C,_saralkyl, tdt hon néu 1a
hydro;

R’ duoc chon tir nhém bao gé)m hydro, OH va C,_galkyl, t6t hon néu 1a Crsalkyl;
va

R’ 1a nhém bao vé dau tan ciing N;

R!! va R doc 1ap dugc chon tir nhém bao gém hydro, cation kim loai, C;.¢alkyl,
C,.alkenyl, Cy¢alkynyl, aryl, heteroaryl, C;.¢aralkyl va Cy¢heteroaralkyl, tdt hon néu
dugce chon tir nhém bao gém hydro, cation kim loai va C;alkyl hodc nhém R va R"?
cung nhau 13 Cyalkyl, dé tao thanh vong;

mdi nhém R doc 1ap duoc chon tir hydro va Cj.ealkyl, tdt hon néu 1a nhém C,.
galkyl; va

R doc lap duoc chon tir nhém bao gdm hydro, Cy.salkyl, Cy.alkenyl, Cy.alkynyl,
carboxyclyl, heteroxyclyl, aryl, heteroaryl, C;.¢aralkyl va Cy.¢heteroaralkyl;

véi didu kién 1a khi c6 sy xudt hién bit ky cta trinh ty ZAZ, it nhat mot thanh
phan cua trinh tw nay phai khong 12 lién két cong héa tri.

Theo mét s6 phuong 4n, nhém R! dugc chon tir —Cy¢alkyl-B va Cyaralkyl. Theo
mot s& phuong 4n nay, R! dugc thé bing mot hodc nhidu nhém thé dugc chon tir nhém
bao gdbm hydroxy, halogen, amit, amin, axit carboxylic (hodc mudi cta no), este (bao
gbm este Cj.qalkyl, este C;.salkyl va este aryl), thiol hogc thioete. Theo mot s6 phuong 4n
duoc uu ti€n nay, R! dugc thé b%mg modt hodc nhidu nhém thé dugc chon tir axit
carboxylic va este. Theo mot sb phuong 4n, R! dugc chon tir cic nhom: metyl, etyl,
isopropyl, carboxymetyl va benzyl. Theo mot s6 phuong 4n nhém R! 1a -C,¢alkyl-B va
Ci.¢aralkyl. Theo mot ) phuong an dugc wu tién nay, B khong cé mat.

Theo mdt sb phuong an, nhom R? duge chon tir Cygaralkyl va Cygheteroaralkyl.
Theo mot s phuong 4n nay, R? dugc chon tir nhém bao gém Ci.salkyl-phenyl, C;_¢alkyl-
indolyl, Cy.alkyl-thienyl, C;.¢alkyl-thiazolyl va C,alkyl-isothiazolyl, trong d6 gbc alkyl
c6 thé chira sau, nam, bdn, ba, hai hoiic mdt nguyén tir cacbon, t5t hon néu 1a mot hodc
hai. Theo mdt sd phuong 4n nay, R? dugc thé bang mot hoidc nhidu nhom thé duogc chon
tir nhom bao gébm hydroxy, halogen, amit, amin, axit carboxylic (hodc mudi ctia nd), este

(bao gf‘)m este Ciealkyl, este Cy.salkyl va este aryl), thiol hodc thioete. Theo mot sb
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phuong an nay, R? dugc thé bang nhoém thé dwoc chon tir nhém bao gdm alkyl,
trihaloalkyl, alkoxy, hydroxy hodc xyano. Theo mot s6 phuong 4n nay, R?* dugc chon tir
Ci¢alkyl-phenyl va C,_galkyl-indolyl. Theo mot s6 phwong an duge wu tién nay, R? dwoc

chon tir cac nhém c¢6 cong thire:

:"\/Off/sz\/o

S""\ D D
PPV SIS S
D
=/ S p —
/ K3
'zl/\‘/g/? \ va & &,
D{N f’r\/LN> A

R = H ho3c nhdm bao vé thich hop bét ky

trong d6 D dugc chon tir nhém bao gdbm H, OMe, OBu', OH, CN, CF; va CH;. Theo mot
sb phuong an, D dugc chon tir nhom bao gém H, OMe, OH, CN, CF; va CH;.

Theo mdt sb phurong an dugc vu tién nay, khi D dugc gén véi vong c6 6 canh, D
dugc gén & vi tri 4 so v6i diém gin nay, tdt hon 1a loai trir phuong an khi vi tri 4 cia
vong 1a nito cia vong pyridin.

Theo mdt sé phuong 4n, R’ 1a hydro, L 1a C=0 hoic SO,, R® 12 Ar-Y- va mbi Ar
doc 1ap dugc chon tir nhém bao gdm phenyl, indolyl, benzofuranyl, naphtyl, quinolinyl,
quinolonyl, thienyl, pyridyl, pyrazyl va nhom twong ty. Theo mot sd phuong 4n nay, Ar
c6 thé duogc thé bing Ar-E-, khi E dugc chon tir lién két truc tiép, -O- va Cy.ealkyl. Theo
mdt s6 phuwong an khac ndy, khi Q 12 nhém Cy.galkyl, Q c6 thé dwogc thé, t&t hon 12 bing
Ar, vi du phenyl.

Theo mot sb phuong an, R’ 12 hydro, Q khdng c6 mit, L 1a C=0O hodc SO, va R®
dugc chon tir Ar-Y va heteroxyclyl. Theo mot s6 phuwong an duge wu tién nay,
heteroxyclyl dugc chon tir nhém bao gf‘)m chromonyl, chromanyl, morpholino va
piperidinyl. Theo mot sb phuong 4n khac dugc uwu tién nay, Ar duge chon tir nhém bao
gdbm phenyl, indolyl, benzofuranyl, naphtyl, quinolinyl, quinolonyl, thienyl, pyridyl,
pyrazyl va nhém tuong tu.

Theo mdt sé phuong 4n, R’ 13 hydro, L 14 C=0 hoic SO,, Q khong c6 mit va R®1a
C,.salkenyl, khi C_galkenyl 1a nhom vinyl dugc thé thi t5t hon néu nhém thé 1a nhom aryl
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hoic heteroaryl, tbt hon nita néu nhém phenyl tity y duge thé bang tir mot dén bdén nhém
thé,

Theo mot sé phuwong an, L va Q khong c6 mit va R® dugc chon tir Cyealkyl,
C.¢alkenyl, Cygalkynyl, Cjgaralkyl va Cy.gheteroaralkyl. Theo mot ) phuong 4n nay,
nhém R’ 1a Cpealkyl va R® dwoc chon tir nhém bao gdm butyl, allyl, propargyl,
phenylmetyl, 2-pyridyl, 3-pyridyl va 4-pyridyl.

Theo cac phuong an khéc, L 1a SO,, Q khong c6 mat va RS duogc chon tir Cy_galkyl
va aryl. Theo mot s6 phuong 4n nay, R dugc chon tir metyl va phenyl.

Theo mdt sb phuong an, L 1a C=0 va R® duoc chon tir nhém bao gf‘)m Ci.ealkyl,
Ci.¢alkenyl, Cy.salkynyl, aryl, Cyqaralkyl, heteroaryl, Ciheteroaralkyl, R“ZA-Cl_galkyl-,
RYZ-C,salkyl-, (R''O)([R'20)P(=0)O-C.galkyl-, (R''0)(R'*?0)P(=0)0O-C; salkyl-ZAZ-
C,.salkyl-, R"'O)R20)P(=0)0-C,.salkyl-Z-C, galkyl-, R"'ZA-C salkyl-ZAZ-C, galkyl-,
heteroxyclyIMZAZ-C galkyl-, (R™*),N-C; galkyl-, (R'"*);N"-Cy.salkyl-, heteroxyclylM-,
carboxyclylM-, R14802C1_galkyl- va R”SOZNH-, trong do mdi 14n xuét hién cia Z va A
doc 1ap khong 1a lién két cong hoa tri. Theo mot s6 phuong 4n, L 12 C=0, Q khong c6
mit va R® 1a H.

Theo mdt s6 phuong 4n, nhém R’ 1a Cy¢alkyl, nhém R® 14 Crealkyl, Q khong c6
mat va L 1a C=0. Theo mét s§ phwong 4n nay, R® 1a etyl, isopropyl, 2,2,2-trifloetyl hodc
2-(metylsulfonyl)etyl.

Theo cac phuong 4n khac, L 1a C=0, Q khong ¢6 mét va nhém R® 1a C,aralkyl.
Theo mdt sb phuong 4n nay, R® dugc chon tir nhém bao gdm 2-phenyletyl, phenylmetyl,
(4-metoxyphenyl)metyl, (4-clophenyl)metyl va (4-flophenyl)metyl.

Theo c4c phuong an khac, L 1a C=0, Q khong c6 mat, nhom R’ 1a Cisalkyl va
nhém R® 13 aryl. Theo mdt s6 phuong 4n nay, nhém R® 1a phenyl dugc thé hodc khong
dugc thé .

Theo mot s6 phuong 4n, L 1 C=0, Q khong c6 mit va nhom R® dugc chon tir
heteroaryl va C;¢heteroaralkyl. Theo mot sd phuong 4n nay, RS 13 heteroaryl dugc chon
tir nhém bao gém pyrol, furan, thiophen, imidazol, isoxazol, oxazol, oxadiazol, thiazol,
thiadiazol, triazol, pyrazol, pyridin, pyrazin, pyridazin va pyrimidin. Theo mot s6 phuong
an khac nay, R® 1a C,gheteroaralkyl dugc chon tr nhém bao gbm pyrolylmetyl,
furanylmetyl, thienylmetyl, imidazolylmetyl, isoxazolylmetyl, oxazolylmetyl,
oxadiazolylmetyl, thiazolylmetyl, thiadiazolylmetyl, triazolylmetyl, pyrazolylmetyl,
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pyridylmetyl, pyrazinylmetyl, pyridazinylmetyl va pyrimidinylmetyl.

Theo mot sd phuong an, L 1a C=0, Q khong c6 mdt hodc la O va nhém R® 1a
carboxyclylM-, trong d6 M 1a Cy.jalkyl. Theo mdot s6 phuong 4n nay, R® 1a xyclopropyl
hodc xyclohexyl.

Theo mdt sb phuong an, L va A 1a C=0, Q khong c6 mit, Z 1a O, M 1a C,_salkyl,
t5t hon néu 1a metylen va RS duogc chon tir nhom bao gém R”ZA-Cl.galkyl-, R”Z-Cl_
salkyl-, R"ZA-C salkyl-ZAZ-C, galkyl-, (R"'O)(R'?0)P(=0)0-C; salkyl-ZAZ-C; salkyl-,
R"0)R!20)P(=0)0-C.salkyl-Z-C salkyl- va heteroxyclyIMZAZ-C galkyl-, trong d6
mdi 14n xudt hién cia A doc 1ap khong 14 lién Kkét cong hoa tri. Theo mot sb phuong an
nay, nhém RS 12 heteroxyclylMZAZ-C; salkyl- khi heteroxyclyl 12 nhom oxodioxolenyl
hoic N(R'®)(R'7) duoc thé hodc khong dugc thé, trong @6 R'® va R" ciing nhau 14 nh6m
C,.salkyl-Y-Cysalkyl, t6t hon néu Ia C,.salkyl-Y-Cy.salkyl, d€ tao thanh vong.

Theo mdt ) phuong 4n dugc wu tién, L 12 C=0, Q khong c6 mat, M la Cigalkyl
va R® duoc chon tir nhém bao gdm (R''0)R'?0)P(=0)0-C,alkyl-, (R"*),NC.alkyl,
(R®);N*Cysalkyl- va heteroxyclyl-M-. Theo mét s6 phuong 4n nay, nhém R® 1a
(R'),NC, galkyl hodc (R*);N*Cysalkyl-, khi R"® 1 nhém C.galkyl. Theo mot s6 phwong
4n khac nay, nhém R 13 heteroxyclylM-, khi heteroxyclyl dwoc chon tir nhém bao gbm
morpholino, piperidino, piperazino va pyrolidino.

Theo mét sd phuong 4n, L 13 C=0, nhém R’ 1a Cy¢alkyl, Q dugc chon tir O va NH
va R® dugc chon tr nhém bao gém Cr.salkyl, xycloalkyl-M, Cjgaralkyl va C;.
gheteroaralkyl. Theo cic phuong an khéc, L 1a C=0, nhém R’1a Cisalkyl, Q duge chon
tir O va NH va nhoém RS 13 Cr.salkyl, khi Cygalkyl dugc chon tir nhém bao gém metyl,
etyl va isopropyl. Theo cac phuong én khic, L 1a C=O, nhom R’ 1a Cyealkyl, Q duge
chon tir O va NH va nhém R® 1a C,aralkyl, khi aralkyl 14 phenylmetyl. Theo cac phuong
an khac, L 1a C=0, nhém R’ 1a Cy.¢alkyl, Q dugc chon tir O va NH va nhém R®1a C;.
cheteroaralkyl, khi heteroaralkyl la (4-pyridyl)metyl.

Theo mot sb phuong 4n, L khong c6 mit hodc 1a C=O va nhém R’ va R® cung
nhau 13 C;.¢alkyl-Y-C ¢alkyl, Cy.alkyl-ZA-C;¢alkyl hodc Cyealkyl-A, trong d6 mdi 1an
xuét hién cia Z va A doc 1ap khong 12 lién két cong hoéa tri, dé tao thanh vong. Theo mot
sb phuong 4n dugce vu tién, L 1a C=0, Q va Y khong c6 mét va R’ vaR® cung nhau 1a C,.
salkyl-Y-Csalkyl. Theo phuong an dugc wu tién khic, L va Q khong c6 mét va nhom R’
va RS cing nhau 1a Cy_jalkyl-Y-C,.jalkyl. Theo phuwong 4n dugc wu ti€n khac, L la C=0,
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Q khong c¢6 mit, Y dugc chon tir NH va N-C,_¢alkyl va nhom R’vaR® cung nhau 1a C;.
jalkyl-Y-Cy_salkyl. Theo phuong an dugc wu tién khéac, L 1a C=0, Y khong c6 mit va
nhém R® va R® ciing nhau 1a C;_salkyl-Y-C_alkyl. Theo phuong 4n duge wu tién khéac, L
va A 1a C=0 va R’ va RS cung nhau 12 Cy,alkyl-ZA-C,alkyl. Theo phwong 4n dugc wu
tién khac, L va A 1a C=0 va nhém R>vaR® cung nhau 1a C,_salkyl-A.

Theo mot sb phuong &4n, nhom R’ dugc chon tir hydro va Cy_alkyl. Theo cac
phuong an dugce uvu tién nay, nhom R dugc chon tir hydro va metyl. Theo c4c phuong dn
dwoc wu tién hon ndy, nhém R’ 14 hydro.

Theo mot s6 phuong an, mdi nhém R? va R’ doc lap 1a Cyearalkyl va R! duoc
chon tir nhém bao gém Ci¢alkyl, Cy.¢hydroxyalkyl, Cy¢alkoxyalkyl, aryl va C,earalkyl,
nhom bét ky trong sb chung tity ¥ dugc thé bing mot hoic nhidu nhém thé bao gdm amit,
amin, axit carboxylic (hodc mubi cia nod), este (bao gém este Cy¢alkyl, este Cy.salkyl va
este aryl), thiol hodc thioete.

Theo mot sd phuong an duge wu tién, nhém axit main c6 cong thirc (XIV)

0]

RH/M «
R2
(XIV)

m&i Ar doc 13p 12 nhém thom hoic di thom tiy y dugc thé bang tir 1 dén 4 nhoém
thé;

m&i A doc 1ap duoc chon tir C=0, C=S va SO,, tbt hon néu la C=0; hodc

A tiy ¥ 1a lién két cong héa tri khi lién k& vé6i sy xuét hién ciia Z;

L khong ¢6 mit hodc dugce chon tir C=0, C=S vi SO, tét hon néu 1 SO, hodc
C=0;

M khong c6 mit hodc 1a Cy.ppalkyl, t6t hon néu 1a Cy.galkyl;

Q khong ¢6 mit hodc dugce chon tir O, NH va N-Cy_galkyl;

X 12 COOH hogc dang hoat héa ciia n6, tét hon néu X 1a COOH, COCI hodc
CON(Me)(OMe), tét nhit néu X 12 COOH hogc COCI;

Y khong c6 mit hodc duge chon tir C=0 va SO,;

m?i Z doc lap duge chon tir O, S, NH va N-C, galkyl, tét hon néu 1a O; hoge

Z tiy ¥ 1a lién két cong hoéa tri khi lién k& v6i sy xuét hién cia A;

R? duoc chon tir nhdm bao gém aryl, Cy.¢aralkyl, heteroaryl va C.¢heteroaralkyl;
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R*1a N(RL-Q-R;

R’ duoc chon tir nhém bao g@)m hydro, OH, C,aralkyl va C,.salkyl, tét hon néu 1a
hydro;

RS duoc chon tir nhém bao gbm hydro, Cy.alkyl, Cy.¢alkenyl, Cy¢alkynyl, Ar-Y-,
carboxyclyl, heteroxyclyl, nhém bao vé d4u tan cung N, aryl, C,_saralkyl, heteroaryl, C;.
sheteroaralkyl, R"ZAZ-C,_salkyl-, R"Z-C, galkyl-, (R O)(R"?0)P(=0)0-C,.gsalkyl-ZAZ-
Cy.salkyl-, R"ZAZ-C,_salkyl-ZAZ-C, galkyl-, heteroxyclyIMZAZ-C, _galkyl-,
R"'0)R?0)P(=0)0-Cy galkyl-, (R™),N-Ci.izalkyl-, (R7):N"-Cp.ppalkyl-,
heteroxyclylM-, carboxyclylM-, R”SOzcl_salkyI- va R”SOZNH; tét hon néu 12 nhém
gén mii N, t6t hon nita néu 1 t-butoxycacbonyl hoic benzyloxycacbonyl; hodc

R’ va R® cing nhau 12 nhém C;_ealkyl-Y-Cy_galkyl, Cy.salkyl-ZAZ-C.galkyl, ZAZ-
C,.¢alkyl-ZAZ-C,alkyl, ZAZ-C,¢alkyl-ZAZ hodc Cyealkyl-A, dé tao thanh vong;

R’ duoc chon tir nhém bao gE‘)m hydro, OH va C,.salkyl, tdt hon néu 1a Ci.salkyl;
va

R 1a nhém bao vé diu tan cing N;

R va R" doc 1ap dugc chon tir nhom bao gém hydro, cation kim loai, C;.salkyl,
C.¢alkenyl, C¢alkynyl, aryl, heteroaryl, C;.caralkyl va Cy¢heteroaralkyl, tdt hon néu
dugc chon tir hydro, cation kim loai va Cy_alkyl hodc nhém R va R cung nhau la C;.
salkyl, dé tao thanh vong;

m&i nhém R* doc 1ap duge chon tir hydro va Cyealkyl, tdt hon néu 1a Cyealkyl; va

R™ doc 1ap dugc chon tir nhém bao gém hydro, Cy.alkyl, C¢alkenyl, C;¢alkynyl,
carboxyclyl, heteroxyclyl, aryl, heteroaryl, C;.caralkyl va Cy.¢heteroaralkyl;

RP duoc chon tir nhdm bao gém hydro, Cy.alkyl, C;.¢hydroxyalkyl, C;_salkoxy,
-C(0)0OC4alkyl, -C(O)NHC.¢alkyl va C;garalkyl, tbt hon néu 1a Cjealkyl va Ci.
ghydroxyalkyl, tdt hon nita néu 12 metyl, etyl, hydroxymetyl va 2-hydroxyetyl;

véi didu kién 14 khi c6 su xudt hién bit ky cta trinh tw ZAZ, it nhit mot thanh
phén ctia trinh ty ndy phai khong 1 lién két cong hoa tri.

Theo mot ) phuong an, nhom R? dugc chon tir Crgaralkyl va Cygheteroaralkyl.
Theo mdt s6 phuong 4n nay, R? duoc chon tir nhém bao gdm Calkyl-phenyl, C;_salkyl-
indolyl, Cyalkyl-thienyl, C;.alkyl-thiazolyl va C.alkyl-isothiazolyl, trong d6 gbe alkyl
c6 thé chta sau, nim, bdn, ba, hai hodc mdt nguyén tir cacbon, tdt hon néu 13 mot hoic

hai. Theo mot s phuong 4n nay, R? dugc thé b%mg mot hodc nhidu nhém thé duoc chon
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tir nhém bao gém hydroxy, halogen, amit, amin, axit carboxylic (hodc mubi ciia nd), este
(bao gdm este Cpqalkyl, este Csalkyl va este aryl), thiol hodc thioete. Theo mot s&
phuong an nay, R? duoc thé b%tng nhém thé duge chon tir cac nhom: alkyl, trihaloalkyl,
alkoxy, hydroxy hodc xyano. Theo mdt s6 phuong 4n nay, R? dugc chon tir Cygalkyl-
phenyl va Cy_ealkyl-indolyl. Theo méot s& phwong 4n dugc uu tién nay, R? dugc chon tir

cac nhém cé cong thirc sau

D D o D
P 7 N
IS URFS U Ry

D
A, §—D D —S
p |\)' L AT AR
D
___,/ D D.—s
S5 73 N
A\ Sy v e L
HQL/I?"’(‘/WQ f\’AM) ~
R

R=H ho¥c nhém bao v& phit hop bét ky
trong d6 D dugc chon tir nhém bao gém H, OMe, OBu', OH, CN, CF; va CH;. Theo mdt
sb phuong 4n, D dugc chon tir nhém bao gém H, OMe, OH, CN, CF; va CH;.

Theo mdt s& phuong an duge uu tién nay, khi D dugc gin v6i vong ¢ 6 canh, D
dugc gin & vi tri 4 so véi diém gin nay, t6t hon néu loai trir cac phuong 4n khi vi tri 4
cta vong dugc 14 nito ciia vong pyridin.

Theo mdt sb phuong an, R’ 1a hydro, L 1a C=0 hodc SO, RS 13 Ar-Y- va mdi Ar
doc 1ap duge chon tr cdc nhéom: phenyl, indolyl, benzofuranyl, naphtyl, quinolinyl,
quinolonyl, thienyl, pyridyl, pyrazyl va nhém tuong tu. Theo mot sd phuong an nay, Ar
c6 thé dugce thé bing Ar-E-, khi E dwoc chon tir lién két truc tiép, -O- va Cygalkyl. Theo
mot s6 phuong 4n khac nay, khi Q 14 Cyealkyl, Q c6 thé dwoc thé, tét hon 1a bang Ar, vi
du phenyl.

Theo mot sb phuong an, R’ 1a hydro, Q khéng c6 mit, L 1a C=0O hoac SO, va RS
duwoc chon tir Ar-Y va heteroxyclyl. Theo mét s phwong 4n duge wu tién nay,
heteroxyclyl duge chon tir chromonyl, chromanyl, morpholino va piperidinyl. Theo mot
s6 phuong 4n duoc wu tién khic nay, Ar dugc chon tir cac nhom: phenyl, indolyl,
benzofuranyl, naphtyl, quinolinyl, quinolonyl, thienyl, pyridyl, pyrazyl va nhém tuong

tu.
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Theo mdt sé phuong an, R’ 1a hydro, L 1&8 C=0 hodc SO,, Q khong c6 mit va
nhém R® 12 Cisalkenyl, khi Cy.¢alkenyl 12 nhém vinyl dugc thé thi t6t hon néu nhém thé
la aryl hodc heteroaryl, t6t hon nita néu 12 nhém phenyl duoc thé bing tir mot dén bbn
nhém thé.

Theo mot sb phuong an, L va Q khong cé mit va RS dugc chon tir nhém bao gém
Ci¢alkyl, Cygalkenyl, Cy_galkynyl, Cy¢aralkyl va C;heteroaralkyl. Theo mot sb phuong
an nay, nhom R’ 1a C,alkyl va R dugc chon tir nhém bao gbm butyl, allyl, propargyl,
phenylmetyl, 2-pyridyl, 3-pyridyl va 4-pyridyl.

Theo cic phuong an khac, L 1a SO,, Q khong c6 mit va nhém RS duogc chon tir Cy.
salkyl va aryl. Theo mot s6 phuong 4n nay, nhém R® dugc chon tir metyl va phenyl.

Theo mét sé phuong 4n, L 1a C=O va R® dugc chon tir nhém bao gdm Cy.salkyl,
C,.¢alkenyl, Cy.galkynyl, aryl, Cy.¢aralkyl, heteroaryl, C;.¢heteroaralkyl, R“ZA-Cl_galkyl-,
RM™Z-C,galkyl-, (R"O)R20)P(=0)0-Cygalkyl-, (R''O)R'*0)P(=0)0-C;.salkyl-ZAZ-
C,.zalkyl-, (RVO)R20)P(=0)0-C,galkyl-Z-Cgalkyl-, R"'ZA-Csalkyl-ZAZ-C salkyl-,
heteroxyclyIMZAZ-C; galkyl-, (R"),N-Cjgalkyl-, (R");N"-C;galkyl-, heteroxyclylM-,
carboxyclylM-, R14802C1_galky1- va R"SO,NH-, trong d6 mdi 14n xuét hién cia Z va A
doc 1ap khong 1a lién két cong hoa tri. Theo mot s6 phuong 4n, L 13 C=0, Q khong ¢6
mit va nhém R® 1a H.

Theo mdt sé phuong an, nhém R’ 13 Cygalkyl, nhém R® 1a Cy¢alkyl, Q khong c6
mit va L 13 C=0. Theo mét sé phwong 4n ndy, nhém R® 1a etyl, isopropyl, 2,2,2-trifloetyl
hoic 2-(metylsulfonyl)etyl.

Theo cac phuong an khac, L 1 C=0, Q khong c6 mit va nhém R® 1a C,¢aralkyl.
Theo mdt s& phuong 4n nay, R® dugc chon tir nhém bao gdm 2-phenyletyl, phenylmetyl,
(4-metoxyphenyl)metyl, (4-clophenyl)metyl va (4-flophenyl)metyl.

Theo cac phuong an khac, L 1a C=0, Q khong cé mit, nhom R’ 1a Ci.¢alkyl va
nhém R® 13 aryl. Theo mét sb phuong 4n nay, R® 14 nhém phenyl duge thé hoic khong
dugc thé.

Theo mot sb phuong an, L 14 C=0, Q khong c6 mit va nhom RS dugc chon tur
heteroaryl va Cy_gheteroaralkyl. Theo mot s6 phuong 4n nay, R® 1a nhém heteroaryl duoc
chon tir pyrol, furan, thiophen, imidazol, isoxazol, oxazol, oxadiazol, thiazol, thiadiazol,
triazol, pyrazol, pyridin, pyrazin, pyridazin va pyrimidin. Theo mot s6 phuong 4n khéc

nay, R® 1a Cygheteroaralkyl duge chon tir nhém bao gbm pyrolylmetyl, furanylmetyl,
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thienylmetyl, imidazolylmetyl, isoxazolylmetyl, oxazolylmetyl, oxadiazolylmetyl,
thiazolylmetyl, thiadiazolylmetyl, triazolylmetyl, pyrazolylmetyl, pyridylmetyl,
pyrazinylmetyl, pyridazinylmetyl va pyrimidinylmetyl.

Theo mot sb phuong an, L 18 C=0, Q khdng c6 mdt hodc 1a O va nhém RS 1a
carboxyclylM-, trong d6 M la Cy.jalkyl. Theo mot s6 phuong 4n niy, nhém R® 1a
xyclopropyl hodc xyclohexyl.

Theo mot sd phuong an, L va A 1a C=0, Q khong c6 mit, Z 1a O, M 1a C,_alkyl,
t5t hon néu 1 metylen va R® duge chon tir nhém bao gdm R”ZA-Cl_galkyl-, RMZ-C,.
salkyl-, RMZA-C salkyl-ZAZ-C_galkyl-, (R O)(R'*0)P(=0)0-C galkyl-ZAZ-C; salkyl-,
R"0)R"20)P(=0)0-C,.salkyl-Z-Cygalkyl- va heteroxyclyIMZAZ-C.alkyl-, trong d6
mdi 14n xuét hién ctia A doc 1ap khong 1a lién két cong hoéa tri. Theo mot sb phuong an
nay, nhoém R® 13 heteroxyclyIMZAZ-C_galkyl- khi heteroxyclyl 12 oxodioxolenyl hodc
NR'9)R") dugc thé hoic khong dugc thé, trong d6 R'® va R" ciing nhau 14 Cysalkyl-Y-
C.¢alkyl, tdt hon néu 1a C,_salkyl-Y-C_salkyl, dé tao thanh vong.

Theo mot sb phuong an dugc vu tién, L 1a C=0, Q khdng c6 mit, M 1a C,_galkyl
va R® duge chon tir (R''0)R?0)P(=0)0-C,alkyl-, (R™*),NC, galkyl, (R"*);N"C, _alkyl-
va heteroxyclyl-M-. Theo mdt s§ phwong 4n ndy, nhém R® 1a (R"?),NC;_salkyl hodc
(R');N"C, salkyl-, khi R"® 1a n C,_alkyl. Theo mt s phuong an khéc nay, nhém R® 1
heteroxyclylM-, khi heteroxyclyl dugc chon tir nhém bao gbébm morpholino, piperidino,
piperazino va pyrolidino.

Theo mdt sb phuong an, L 12 C=0, nhém R’ 14 Cisalkyl, Q dugc chon tir O va NH
va R® dugc chon tir nhém bao gém Cr.salkyl, xycloalkyl-M, C,_¢aralkyl va C;.
¢heteroaralkyl. Theo cac phuong an khac, L 1a C=0O, nhém R’ 1a Cy6alkyl, Q dugc chon
tir O va NH va nhém R® 1a Cygalkyl, khi C;.¢alkyl duge chon tr metyl, etyl va isopropyl.
Theo cac phuong an khéc, L 1a C=0O, nhém R’1a Crsalkyl, Q dugce chon tir O va NH va
nhém R® 12 Cyaralkyl, khi aralkyl 14 phenylmetyl. Theo cac phwong an khéc, L 1a C=0,
nhém R® 13 C,alkyl, Q duoc chon tir O va NH va nhém R® 1a Cy gheteroaralkyl, khi
heteroaralkyl 1a (4-pyridyl)metyl.

Theo mdt s6 phuong 4n, L khong c¢6 mit hogc 1a C=0O va nhom R’ va RS cing
nhau 13 C;¢alkyl-Y-C.galkyl, Cygalkyl-ZA-Cy¢alkyl hodc Cy¢alkyl-A, trong d6 mdi 1an
xuét hién ctia Z va A doc 1ap khong 12 lién két cong héa tri, dé tao thanh vong. Theo mot

s phuong 4n dugc wu tién, L 1a C=0, Q va Y khdng ¢6 mat va nhém R’ va R® ciing nhau
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1a Cysalkyl-Y-Cysalkyl. Theo phuong an dugc uvu tién khac, L va Q khong c6 mit va
nhém R’ va R® cung nhau 1a Cy_zalkyl-Y-Cy_jalkyl. Theo phuong 4n dugc wu tién khéc, L
14 C=0, Q khéong c6 mit, Y dugc chon tir NH va N-Cjgalkyl va nhém R’ va R® cing
nhau 13 C;.;alkyl-Y-C;_salkyl. Theo phuong an dugc uvu tién khéc, L 1a C=0, Y khong c6
mit va nhém R’ va RS cung nhau 1a Cy_alkyl-Y-Cy_jalkyl. Theo phuwong &n dugc uu tién
khac, L va A la C=0O va nhém R’ va R® cung nhau 1a Cj,alkyl-ZA-C,alkyl. Theo
phuong 4n dugc uu tién khéc, L va A 1a C=0 va nhém R’ va R® cling nhau 1a C,.;alkyl-
A.

Theo mdt sd phwong 4n, nhém R? 1a C ¢aralkyl va R! dugce chon tir nhém bao
gbm Cyalkyl, C.¢hydroxyalkyl, Cy.ealkoxyalkyl, aryl va Cj.caralkyl, nh6m bét ky trong
sb ching tuy y dugc thé b::ing mot hoac nhiéu nhom thé 13 amit, amin, axit carboxylic
(hoic mudi clia no), este (bao gbm este Cj.galkyl, este Cysalkyl va este aryl), thiol hodc
thioete.

Theo mdt sb phuong an dugc wu tién, nhém axit main c6 cong thire (XV)

R? Flzﬁo

R5ZL . N
AN

R O R2
XV)

trong do

L dugc chon tir C=0, C=S va SO,, tit hon néu la C=0;

X 12 COOH hoic dang hoat héa ctia n6, t6t hon néu X 1a COOH, COCI hogc
CON(Me)(OMe), tét nhit néu X 1a COOH hozic COCI;

Z khong c6 mit, Cyalkyl, Cy.¢alkoxy hodc NR, vi du khong c6 mit, Cysalkyl
hodc Cy_alkoxy, tét hon néu khong c6 mat;

R duoc chon tir H va Cy_galkyl, tét hon néu 1a H hoiic CHs;

mdi nhém R! va R? doc 14p duge chon tir hydro, Cygalkyl, C,.¢alkenyl, C,.
salkynyl, C¢hydroxyalkyl, Cy¢alkoxyalkyl, aryl, Cy_¢aralkyl, heteroaryl, heteroxyclyl,
C,gheterocycloalkyl, Cygheteroaralkyl, carboxyclyl va Cj.¢carbocyclolalkyl;

R* dugc chon tir hydro, Cy.garalkyl va Cy.¢alkyl;

R’ 1a heteroaryl; va

R® duoc chon tir nhém bao gbm hydro, Cyalkyl va Cjgaralkyl.

Theo mot sb phuong an, R'va R_2 doc lap dugce chon tir nhém bao gém hydro, C;.

salkyl, Ci.¢hydroxyalkyl, Cy.¢alkoxyalkyl, C;.¢aralkyl, C;.cheterocycloalkyl, Cy.
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¢heteroaralkyl va C,_¢carbocyclolalkyl. Theo mot sb phuong é4n, nhém R!'vaRr? doc lép 1a
Ci.salkyl dugc chon tir metyl, etyl, propyl, isopropyl, butyl, sec-butyl va isobutyl. Theo
mot s& phuong an, nhém R! va R? doc 14p 1a Cyghydroxyalkyl. Theo mot sd phuong an
dugce vu tién nay, nhém R! va R? doc lap dugc chon tir hydroxymetyl va hydroxyetyl, tbt
hon néu 13 hydroxymetyl. Theo mot s& phuong 4n, nhém R! va R* doc lap 1a C,.
calkoxyalkyl. Theo mot s6 phuong 4n nay, nhém R! va R* d6c 1ap dugc chon tir
metoxymetyl va metoxyetyl, t6t hon néu 1a metoxymetyl. Theo mot s6 phuong 4n, nhém
R! va R? doc 1ap 1a C;.¢heteroaralkyl. Theo mdt s6 phuong 4n nay, R! va R? doc 1ap duoc
chon tir nh6m bao gdm imidazolylmetyl, pyrazolylmetyl va thiazolylmetyl va
pyridylmetyl, tot hon néu 13 imidazol-4-ylmetyl, thiazol-4-ylmetyl, 2-pyridylmetyl, 3-
pyridylmetyl ho#c 4-pyridylmetyl. Theo mot s6 phuong 4n, nhém R' vaR* doc lap 1a C,.
caralkyl. Theo mdt sé phuong 4n ndy, nhém R! va R? doc 1ap duogc chon tir phenylmetyl
(benzyl) va phenyletyl, t5t hon néu 14 phenylmetyl. Theo mdt s phwong 4n, nhém R'va
R? dbc lap 14 Cy.¢carboxycloalkyl. Theo mot sb6 phuong 4n ndy, nhém R'1a
xyclohexylmetyl. Theo mdt sb6 phuong 4n, nhém R! va R? 1a khac nhau. Theo mét sb
phuong 4n, nhém R! va R? 14 giéng nhau.

Theo mdt ) phuong an, it nhit mot nhém trong s6 R! va R? dugc chon tr Cy.
¢hydroxyalkyl va C,_galkoxyalkyl. Theo mot sd phuong 4n nay, it nhit mot nhém trong sb
R! va R? 1a alkoxyalkyl. Theo mdt s6 phuong 4n nay, it nh4t mot nhém trong s6 R' va R?
duoc chon tir metoxymetyl va metoxyetyl.

Theo mot sb phuong 4n, nhom R* va RS doc 13p dugc chon tir hydro va metyl, tdt
hon néu 13 hydro.

Theo mot sb phuong 4n, nhém R’ 1a heteroaryl ¢6 5 hodic 6 canh. Theo mot sd
phuong an nay, R’ dugce chon tir nhém bao gém isoxazol, isothiazol, furan, thiophen,
oxazol, thiazol, pyrazol hodc imidazol, tdt hon néu 1a isoxazol, furan hodc thiazol.

Theo mot sb phuong 4n, nhém R’ 14 heteroaryl c6 hai vong. Theo mot s6 phuong
4n nay, heteroaryl c6 hai vong dugc chon tir nhém bao gém benzisoxazol, benzoxazol,
benzothiazol, benzisothiazol.

Theo mot sé phuong 4n, L 1a C=0, Z khong c6 mit va nhom R’ 1a 1,3-thiazol-5-yl
hodc 1,3-thiazol-4-yl. Theo mdt s phuong 4n nay, khi thiazol dugc thé, nhom nay duoc
thé it nhat & vi tri 2. Theo cac phuong an khac nay, nhém R’ 1a 1,3-thiazol-5-yl hodc 1,3-
thiazol-4-yl khong dugc thé.
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Theo mot sb phuong an, L 13 C=0, Z khong c¢6 mit va nhom R’ 14 1,3-thiazol-5-yl
duoc thé. Theo mot sé phurong an ndy, nhém R’ 1a 1,3-thiazol-5-yl duoc thé bing nhém
thé dugc chon tir cac nhém: Cyalkyl, C;.¢alkoxy, C;.salkoxyalkyl, C;ghydroxyalkyl, axit
carboxylic, aminocarboxylat, C,_¢alkylaminocarboxylat, (C;_salkyl),aminocarboxylat, C;.
calkylcarboxylat, Cygheteroaralkyl, C_¢aralkyl, C.¢heteroxycloalkyl va C;.
scarboxycloalkyl. Theo mdt s& phwong 4n dugc wu tién nay, nhém R’ 1a 1,3-thiazol-5-yl
duge thé bing nhoém thé dugc chon tir cac nhém: metyl, etyl, isopropyl va
xyclopropylmetyl.

Theo mét sé phuong an, L 13 C=0, Z khéng c6 mit va R’ 13 nhém 1,3-thiazol-4-yl
duge thé. Theo mot sé phuong 4n nay, R’ 1a nhém 1,3-thiazol-4-yl dugc thé bang nhém
thé dugce chon cac nhém: Cygalkyl, C;.alkoxy, Cy.galkoxyalkyl, Cyghydroxyalkyl, axit
carboxylic, aminocarboxylat, C;.salkylaminocarboxylat, (C;.salkyl),aminocarboxylat, C;.
¢alkylcarboxylat, Cy_gheteroaralkyl, C,.¢aralkyl, Cygheteroxycloalkyl va C;.
¢carboxycloalkyl. Theo mot s6 phuong 4n dugc wu tién ndy, R’ 1a nhém 1,3-thiazol-4-yl
duoc thé bang nhém thé duge chon tlr cac nhém: metyl, etyl, isopropyl va
xyclopropylmetyl.

Theo mdt s6 phwong 4n, L 14 C=0, Z khdng c¢6 mit va R’ 13 nhém isoxazol-3-yl
ho#c isoxazol-5-yl. Theo mot sb phuong an dugc wu ti€n nay, khi isoxazol-3-yl duoc thé,
nhom nay dugc thé it nhét 14 & vi tri 5. Theo mot s6 phuong an dugc uu tién, khi
isoxazol-5-yl dugc thé, nhém nay duogc thé it nhét 12 & vi tri 3.

Theo mdt sd phuong an, L 1a C=0, Z khong c6 mit va R® 1a nhém isoxazol-3-yl
khong dugc thé.

Theo mot s6 phuong 4n, L 14 C=0, Z khong c6 mit va R’ 13 nhém isoxazol-3-yl
dugce thé. Theo mot sé phuong an nay, R’ 14 nhém isoxazol-3-yl duoc thé bing nhém thé
duge chon tir cac nhom: Cyalkyl, Cy.galkoxy, Cy.¢alkoxyalkyl, C;.chydroxyalkyl, axit
carboxylic, aminocarboxylat, C;salkylaminocarboxylat, (C;.salkyl),aminocarboxylat, C;.
¢alkylcarboxylat, Cy_gheteroaralkyl, Cy.¢aralkyl, C;gheteroxycloalkyl va C,.
¢carboxycloalkyl. Theo mot s6 phuong 4n duge wu tién nay R’ 12 nhém isoxazol-3-yl
duoc thé bing nhoém thé duge chon tir cAc nhém: metyl, etyl, isopropyl va
xyclopropylmetyl.

Theo mot sb phuong an, L 14 C=0, Z khong c6 mit va R’ 1a nhém isoxazol-3-yl

duge thé béng nhom Ci_gheteroxycloalkyl chira nito co tir 4 dén 6 canh. Theo mdt sb
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phuong &n nay, R’ 14 nhém isoxazol-3-yl duoc thé bing azetidinylmetyl, t5t hon néu 1a

azetidin-1-ylmetyl. Theo mot s6 phwong an khéc ndy, L 1a C=0, Z khong c6 mit va R’ 1a

w
nhom isoxazol-3-yl duoc thé bang nhom cé cong thirc k/N\/E, trong d6 W 13 O,
NR ho#c CH, va R 13 H hoic C;.¢alkyl. Theo mdt s6 phuong 4n nay, W 13 O.

Theo mét sé phuong an, L 14 C=0, Z khong c¢6 mat va R’ 12 nhém isoxazol-3-yl
duoc thé b%lng nhoém Cjgheteroaralkyl chira nito c6 5 canh, vi du pyrazolylmetyl,
imidazolylmetyl, triazol-5-ylmetyl, t5t hon néu 1a 1,2,4-triazol-5-ylmetyl.

Theo mét sé phuong an, L 14 C=0, Z khong c¢6 mit va R’ 14 nhém isoxazol-3-yl
dugc thé biang Ciealkoxy hoic Cj.ealkoxyalkyl, tbt hoﬁ néu 134 metoxy, etoxy,
metoxymetyl hodc metoxyetyl.

Theo mot sb phuong an, L 1 C=0, Z khong c6 mit va R’ 12 nhém isoxazol-3-yl
duoc thé bing nhom Cj_ghydroxyalkyl, tét hon néu 13 hydroxymetyl hodc hydroxyetyl.

Theo mét sb phuong an, L 14 C=0, Z khong c¢6 mit va R’ 12 nhém isoxazol-3-yl
dugc thé bing axit carboxylic, aminocarboxylat, Cjealkylaminocarboxylat, (C;.
salkyl),aminocarboxylat hodc C,.¢alkylcarboxylat. Theo fn@t s6 phwong 4n nay, nhém R’
dugc thé bing metyl carboxylat hodc etyl carboxylat, t6t hon néu 12 metyl carboxylat.

Theo mét sé phuong 4n, L 14 C=0, Z khong c¢6 mit va R’ 14 nhém isoxazol-5-yl
khong dugce thé,

Theo mdt s6 phuong 4n, L 14 C=0, Z khong c6 mat va R’ 14 nhém isoxazol-5-yl
duge thé. Theo mét sé phuong 4n nay, R’ 12 nhém isoxazol-5-yl duoc thé bing nhém thé
dugc chon tir cdc nhém: Cygalkyl, Cy.¢alkoxy, Cygalkoxyalkyl, C;i¢hydroxyalkyl, axit
carboxylic, aminocarboxylat, C;_¢alkylaminocarboxylat, (C;salkyl),aminocarboxylat, C;.
¢alkylcarboxylat, Cy_heteroaralkyl, C;.¢aralkyl, C;heteroxycloalkyl va C;.
¢carboxycloalkyl. Theo mot sd phuong 4n duge wu tién nay, R’ 14 nhém isoxazol-5-yl
dugce thé bang nhom thé dugc chon tir cdc nhém: metyl, etyl, isopropyl va
xyclopropylmetyl.

Theo mét sé phuong an, L 13 C=0, Z khong c6 mit va R’ 14 nhém isoxazol-5-yl
duge thé bing nhém C;gheteroxycloalkyl chira nito ¢6 4-6 canh. Theo mét s6 phurong 4n
nay, R’ 12 nhém isoxazol-5-yl dugc thé bing azetidinylmetyl, tét hon néu 13 azetidin-1-

ylmetyl. Theo mot sé phuwong 4n khac nay, L 12 C=0, Z khong c¢6 mit va R’ la nhém
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isoxazol-5-yl dugc thé bang nhém c6 cong thirc k/N\/Li-, trong d6 W 1a O, NR
hoic CH, va R 1a H hodc Cy_galkyl. Theo mdt sb phuong an nay, W 1a O.

Theo mét sd phuong 4n, L 1a C=0, Z khong c6 mit va R’ 13 nhém isoxazol-5-yl
duoc thé béng nhom Cjgheteroaralkyl chira nito c6 5 canh, vi du pyrazolylmetyl,
imidazolylmetyl, triazol-5-ylmetyl, t6t hon néu 1a 1,2,4-triazol-5-ylmetyl.

Theo mot s6 phuong 4n, L 13 C=0, Z khong c6 mit va R’ 14 nhém isoxazol-5-yl
dugc thé bing nhom Cpalkoxy hodc Cj.galkoxyalkyl, t6t hon néu 13 metoxy, etoxy,
metoxymetyl hodc metoxyetyl.

Theo mét sd phuong 4n, L 1a C=0, Z khong c6 mat va R’ 13 nhém isoxazol-5-yl
duoc thé bing nhom C,_ghydroxyalkyl, t6t hon néu 1a hydroxymetyl hodc hydroxyetyl.

Theo mot sb phuong an, L 1a C=0, Z khong c¢6 mit va R’ 14 nhém isoxazol-5-yl
dugc thé bang axit carboxylic, aminocarboxylat, Cy_salkylaminocarboxylat, (C;.
salkyl),aminocarboxylat hodc C;.¢alkylcarboxylat. Theo mot s6 phuong 4n nay, R’ dugc
thé bang nhom metyl carboxylat hodc etyl carboxylat, t6t hon néu 1 metyl carboxylat.

Theo mot sb phuong én, Z 1a NR, t6t hon néu 1a NH.

Sir dung cac chét trc ché enzym

Su thoai bién protein theo thit ty chi yéu 14 dé duy tri cac chtrc ning cla té bao
binh thudng va proteasom la chét khong thé thiéu ddi voi qué trinh thoai bién protein.
Proteasom kiém so4t mirc protein 13 yéu t6 quan trong d6i v6i su phat trién cta chu trinh
té bao va gy chét té bao theo chwong trinh & cac té bao binh thudng va té bao 4c tinh; vi
dy, xyclin, caspas, BCL2 va nF-kB (xem tai liéu cia Kumatori va cac déng tac gid, Proc.
Natl. Acad. Sci. USA (1990) 87:7071-7075; tai liéu cia Almond va céc dﬁ‘)ng tac gia,
Leukemia (2002) 16: 433-443). Do 6, khong bt ngd khi viéc tc ché hoat tinh clia
proteasom c6 thé dich thanh liéu phap dé diéu tri c4c tinh trang bénh khéc nhau, vi du céc
bénh 4c tinh, bénh khong ac tinh va bénh tu mién, tiy thudc vao céc té bao lién quan.

Ca hai md hinh in vifro va in vivo déu cho thiy ring, néi chung, cac té bao 4c tinh
mén cam véi sy e ché proteasom. Trén thyuc té, su wrc ché proteasom da dugc cdng nhén
14 chién lugc dé didu tri bénh da u tiy. Didu nay c6 thé mot phin 12 do céc té bao 4c tinh
ting sinh & muc cao phu thudc vao hé théng proteasom d& nhanh chéng loai bé céc

protein (xem tai li¢u cua Rolfe va cac ddng tac gia, J. Mol. Med. (1997) 75:5-17; Adams,
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Nature (2004) 4: 349-360). Do d6, theo mot sé phwong 4n, sang ché dé cap dén phuong
phap didu tri cac bénh ung thu bao gdm budc cho ddi twong cin diéu tri st dung lugng
hitu hi€u ctia hgp chét trc ché proteasom da bdc 10 & ddy. Nhu dugc sir dung & day, thuat
ngir “bénh ung thu” bao gbm, nhung khéng chi giéi han &, cic bénh lay qua dudng miu
va bénh khéi u dang rén. Céac bénh ung thu ding dé chi bénh v& mau, xuwong, cac co
quan, md da va hé théng mach, bao gdm, nhung khong chi gii han &, cic bénh ung thu
bang quang, ung thu mau, ung thu xuong, ung thu ndo, ung thu v, ung thu ving ¢d, ung
thu viing nguc, ung thu rudt két, ung thu mang trong tir cung, ung thu thyc quan, ung thu
mit, ung thu tai, ung thur than, ung thu gan, ung thu phdi, ung thurr hach bach huyét, ung
thu miéng, ung thu ¢d tir cung, ung thu budng trirng, ung thur tuy, ung thu tuyén tién liét,
ung thu tryc trang, ung thu thin, ung thu da, ung thu da day, ung thu tinh hoan, ung thu
hong va ung thu t&r cung. Cac bénh ung thu cy thé bao gdm, nhung khong chi gi6i han &,
bénh bach ciu lympho cép tinh (acute lymphocytic leukemia: ALL), bénh bach cau tiy
bao cép tinh (acute lyelogenous leukemia: AML), bénh bach cAu lympho man tinh
(chronic lymphocytic leukemia: CLL), bénh bach ciu tiy bao man tinh (chronic
myelogenous leukemia: CML), bénh bach ciu t& bao c6 16ng, bénh khdi u té bao B
truéng thanh (u bach huyét lympho bao nho, bénh bach cau tién lympho té bao B, bénh u
lympho tuong bao (lymphoplasmacytic lymphoma) (vi du bénh macroglobulin-huyét ca
Waldenstrom), bénh u lympho ving bo nach, bénh u tily twong bao, bénh u tuong bao,
bénh ling dong globulin mién dich don dong, bénh chudi ning, bénh u lympho té bao B
vung ngoai hach (u lympho MALT), bénh u lympho té bao B ving hach (nodal marginal
zone B cell lymphoma: NMZL), bénh u lympho nang, bénh u lympho té bao vo, bénh u
lympho té bao B khuéch tan, bénh u lympho té bao B & trung thét 16n (tuyén tic), bénh u
lympho té bao B trong mach mau 16n, bénh u lympho tran dich nguyén phéat va u
lympho/bénh bach cAu Burkitt), bénh u t& bao T truéng thanh va u té bao giét tw nhién
(natural killer: NK) (bénh bach cu tién lympho t& bao T, bénh bach cau lympho té bao T
dang hat 16n (T cell large granular lymphocytic bénh bach cau), bénh bach ciu té bao NK
tién trién, bénh bach ciu/u lympho t& bao T trwéng thanh, bénh u lympho t& bao NK/T
ngoai hach, bénh u lympho té bao T & rudt non, bénh u lympho 8 bao T & gan nach, bénh
u lympho t& bao NK mam, bénh u sui dang nim (hdi ching Sezary), bénh u lympho té
bao 16n thoai bién & da tién phat, bénh sin dang u lympho, bénh u lympho té bao T

nguyén bao mién dich mach, bénh u lympho t& bao T ngoai vi khong x4c dinh va u
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lympho té bao 16n thoai bién), bénh u lympho Hodgkin (thé vira xo dong mach, t& bao
hdn hop, gidu té bao lympho, té bio lympho bi can kiét hoic khong can kiét, té bao
lympho hat chiém wu thé), bénh u tiy (bénh da u tiy, bénh tily khong dau, bénh u tiy tién
trién chdm, bénh ting sinh tdy xwong man tinh, bénh loan sin ty/ting sinh tiy xuong,
hoi chung loan san tiy, cac rdi loan ting sinh lympho lién quan dén sy suy giam mién
dich, bénh u t& bao mo va té bao dudi gai, bénh té bao bon, sacom sun, sacom Ewing,
sacom s¢i, bénh u té bao khf)ng 15 4c tinh, bénh xuong do u tiy, sacoma xuong, bénh ung
thu v (phu thudc hormon, khong phu thudc hormon), cdc bénh ung thu phu khoa (cb tir
cung, mang trong tir cung, voi tring, bénh 14 nu6i thoi ky thai nghén, budng tring, mang
bung, t&r cung, &m dao va 4m hg), caxinom té bao day (basal cell carcinoma (BCC),
caxinom t& bao c6 vay (squamous cell carcinoma: SCC), bénh u melanin 4c tinh, sacom
xo da 161, caxinom té bao Merkel, sacom Kaposi, bénh u t& bao hinh sao, bénh u té bao
hinh sao soi, bénh u than kinh biéu mé loan san phoi, bénh u té bao than kinh dém it gai,
bénh u t& bao mang, bénh u nguyén bao xbp da dang, bénh u thin kinh dém hdn hop,
bénh u t& bao hinh sao it gai (oligoastrocytomas), bénh u nguyén tity bao, bénh u nguyén
biao vong mac, bénh u nguyén bao thin kinh, bénh u t& bao mam, bénh u quai, bénh u
trung biéu mo &c tinh (bénh u trung biéu m6 mang bung, bénh u trung biéu md mang
ngoai tim, bénh u trung biéu mé mang phdi), bénh u than kinh - noi tiét da day-rudt-tuy
hodc u thin kinh ndi tiét da day rudt tuy (gastroenteropancreatic neuroendocrine tumor:
GEP-NET), caxinoit, u ndi tiét tuy (pancreatic endocrine tumor: PET), ung thu tuyén két
truc trang, caxinom két truc trang, bénh u than kinh - ndi tiét tién trién, ung thu tuyén
sacom co tron dang nhdy, ung thu tuyén t& bio nhin déng ddu (Signet Ring cell),
caxinom té bao gan, caxinom (")ng mat, bénh u nguyén bao gan, bénh u mach mau, bénh u
tuyén gan, chirng ting san khu tra thé khéi (focal nodular hyperplasia) (chimng tdng san
thé nét tai tao, bénh u md thira), caxinom phéi té bao khong nho (non-small cell lung
carcinoma: NSCLC) (caxinom phdi té bao cé vay, ung thu tuyén, caxinom phdi té bao
16n), caxinom phdi t& bao nhd, caxinom tuyén giap, bénh ung thu tuyén tién liét (su
chéng lai hormon, khong phu thudc androgen, phu thudc androgen, khong nhay véi
hormon) va sacom mo mém (sacom s¢i, bénh u mo bao xo 4c tinh, sacom xo da, sacom
m&, sacom co van, sacom co tron, sacom mach, sacom hoat dich, bénh u vé té bao thin
kinh ngoai bién 4c tinh/sacom xo than kinh, sacom xuong bd xwong ngoai).

Nhiéu khoi u cta cdc mo tao mau va mé dang bach huyét dugc ddc trung boi sy
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gia ting v& qua trinh ting sinh t& bao hodc dang cu thé cia té bao. Céac bénh ting sinh tiy
xuong man tinh (chronic myeloproliferative diseases: CMPDs) 14 cac rdi loan té bao gbc
tao mau vo tinh dugc dic trung béi sy ting sinh & tiy xuong clia mdt hodc nhidu dong
tiy, dAn dén lam ting s6 lwong cac bach cdu hat, té bao hdng ciu va /hodc tiéu ciu trong
mau ngoai vi. Vi thé, viéc sir dung céc chét trc ché proteasom dé diéu tri cac bénh nay cé
sitc hip din va dugc nghién ciru (xem tai liéu ctia Cilloni va cic ddng tic gia,
Haematologica (2007) 92: 1124-1229). CMPD c6 thé bao gdm bénh bach cdu tao tiy
xuong man tinh, bénh bach ciu va bach ciu trung tinh man tinh, bénh bach ciu ua eosin
man tinh, chung ting hdng ciu vé cin, chitng xo hoéa tily xwong ty phat man tinh, chimg
tang tidu cAu chil yéu va bénh ting sinh tliy xwong man tinh khong xac dinh dugc. Theo
mot khia canh, sang ché @& cap dén phwong phap didu tri bénh CMPD bao gdm budc cho
dbi tugng can diéu tri sit dung luong hitu hi€u cia hop chét wrc ché proteasom dugc boc
10 & day.

Céac bénh loan san tiy/ting sinh tily xwong, nhu bénh bach cu don nhén tiy man
tinh, bénh bach cAu tity man tinh khong dién hinh, bénh bach ciu don nhén & ngudi tré va
bénh loan san tiy/tdng sinh tiy xwong khoéng xac dinh duoc, duoc dic trung bai tinh
trang tang sinh t& bao clia tily xwong do sy ting sinh & mot hodc nhidu dong ty. Viée trc
ché proteasom béng ché phé‘lm duogc bdc 16 ¢ day co thé c6 tac dung didu tri cac bénh loan
san thy/ting sinh tity xuong bang céch cho d6i twong cin diéu tri ndy sir dung lugng hitu
hiéu hodc ché phdm nay.

Hoi ching loan san tuy (Myelodysplastic syndromes: MDs) dung dé chi nhém céc
rdi loan cua té€ bao gdc tao mau, dic trung béi tinh trang loan san va tao mau khong hitu
hiéu & mot hogc nhidu dong té bao tuy chi yéu. Viéc nhim dich NF-kB bing chét e ché
proteasom & céc bénh 4c tinh v& méu ndy giy chét té bao theo chuong trinh, nh& d6 tiéu
diét t& bao 4c tinh (xem tai liéu cta Braun va céc déng tac gid, Cell Death va
Differentiation (2006) 13:748-758). Mot phwong 4n khac ctia sang ché 13 phwong phap
diéu tri hoi ching loan san tay (MDs) bao gdm budc cho dbi twgng can diéu trj bénh skt
dung lugng hitu hi¢u cta hgp chét dugc boc 16 & day. Hoi chimg MDs bao gdm chiing
thidu méau dai déng, ching thiéu mau dai ding c6 nguyén bao sit hinh nhan, su giam té
bao méu dai ding c6 réi loan da dong, chimg thiéu méau dai ding c6 du nguyén bao, hoi
chiing loan san tiy khong xac dinh dugc va hdi ching loan san tiy c6 lién quan dén su

bét thuong nhiém séc thé del(5q) phan 1ap dugc.
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Bénh u té bao bon 14 su tdng sinh céac té bao bén va su tich tu cua ching sau d6 &
mdt hodic nhiéu hé co quan. Céc bénh u t& bao bon bao gdm, nhung khong chi gisi han o,
bénh u t& bao bon & da, bénh u té bao bén hé théng khéng dau (indolent systemic
mastocytosis: ISM), bénh u té bao bon hé théng co6 lién quan dén bénh mau khong roi
loan dong té bao bon (systemic mastocytosis with associated clonal haematological non-
mast-cell-lincage disease: SM-AHNMD), bénh u té bao bon hé théng tién trién
(aggressive systemic mastocytosis: ASM), bénh bach cdu do té bao bon (mast cell
leukemia: MCL), sacom té bao bon (mast cell sarcoma: MCS) va bénh u té€ bao bon &
ngoadi da. Phuong 4n khéac ciia sang ché 1a phuong phép diéu tri bénh u t& bao bén bao
gém bude cho dbi tuong dugc chin doén 1a mic bénh nay st dung lugng hitu hiéu cua
hop chét dwge boc 16 & day.

Proteasom diu hoa NF-kB, chit nay lai didu hoa cic gen lién quan dén dap tng
mién dich va dap ng viém. Vi du, NF-xB 1a can thiét d biéu hién gen « ctia chudi nhe
globulin mién dich, gen chudi o cia thu thé IL-2, gen MHC 16p I va mot s§ gen xytokin
gen cua mé hoa, vi dy, IL-2, IL-6, yéu td kich thich dong bach céu hat va IFN-B (xem tai
liéu cua Palombella va cac dong tac gia, Cell (1994) 78:773-785). Do d6, theo mdt s6
phuong 4n, sang ché dé cap dén cac phuong phap téc dong dén mirc do biéu hién cta IL-
2, MHC-I, IL-6, TNFo, IFN-B hoic protein bét ky trong sb céc protein khac da d& cap
trén day, mdi phwong phép bao gdm budc cho dbi twong can didu tri sir dung lwong hitu
hiéu cta ché phdm chira chit tc ché proteasom da boc 16 & ddy. Theo mot sd phuong én,
sang ché bao gdm phuong phap didu tri bénh mién dich & dong vét c6 vi bao gdm bude
str dung lugng hitu hig¢u c6 tdc dung diéu tri cta hop chét duogc boc 16 & day. “Bénh tu
mién” & day 1a bénh hoic rdi loan do va truc tiép chdng lai cac mo ciia chinh ddi twong.
Vi du vé céc bénh ty mién hoic r6i loan bao gém, nhung khong chi gidi han &, cac dap
ung viém nhu cic bénh viém da bao gbm bénh vay nén va ching viém da (vi dy, chiing
viém da di Gng); bénh cimg bi va chimg xo ciing toan than; cdc dp ung li€én quan dén
bénh viém rudt (chéng han, bénh Crohn va bénh viém rudt két man loét); hoi chimg suy
ho hép cp (ké ca ri loan suy hd hip cép & ngudi truéng thanh (adult respiratory distress
syndrome: ARDS); chitng viém da; bénh viém mang nfo; bénh viém ndo; bénh viém
mang mach nho; bénh viém rudt két; bénh viém than tiéu clu; cic bénh di Gng nhu
eczema va bénh hen va cac bénh khéc li€n quan dén sy thAm nhiém cua té bao T va céc

dap tng viém man tinh; bénh vita xo dong mach; bénh thiéu hut két dinh bach ciu; bénh
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viém da khép dang thip; bénh luput ban d6 hé théng (systemic lupus erythematosus:
SLE); bénh dai thao duong (vi du bénh dai thao duong Typ I hodc bénh dai thdo duong
phu thudc insulin); bénh xo cung rai rac; hoi chung Reynaud; bénh viém tuyén giap tu
mién; bénh viém ndo - tiy di (mg; hoi chitng Sjorgen; cic bénh dai thio duong khoi phat
& ngudi tré; va cac dap tng mién dich lién quan dén hién twong ting nhay cam cép tinh
va ting nhay cam mudn trung gian bdi cac xytokin va té bao lympho T thuong dugc tim
théy & bénh lao, bénh sacoit, bénh viém da co, bénh u hat va bénh viém mach; bénh thiéu
mau ac tinh (bénh Addison); cdc bénh lién quan dén sy xuyén mach cta bach cau; rdi
loan viém hé than kinh trung uong (central nervous system: CNS); hoi chung tdn thuong
da co quan; bénh thiéu mau tan huyét (bao gdm, nhung khong chi giéi han & ching
crioglobulin-huyét ho#c chimg thiéu mau c6 thir nghiém Coombs duong tinh); bénh
nhuoc co; cac bénh qua trung gian phirc hop khang nguyén-khéang thé; bénh khang thé
khang mang nén cAu than; hoi chimg khang phospho-lipit; bénh viém day than kinh dj
rng; bénh Graves; hdi chimg nhugc co Lambert-Eaton; bénh pemphigut ¢6 bong nudc;
bénh pemphigut; bénh da ndi tiét ty mién; bénh Reiter; hdi chimg nguoi cig; bénh
Beheet; bénh viém dong mach té bao khdng 18; bénh viém than loai phirc hgp mién dich;
bénh than IgA; céc bénh da than kinh IgM; bénh ban xuét huyét giam tiéu cAu mién dich
(immune thrombocytopenic purpura: ITP) hodc bénh giam luong tiéu cau ty mién.

Hang rao hé mién dich déi véi cac té bao ty than bi nhidm virut, bj bién nap gay
ung thu hodc biéu thi céc peptit khong cung ho trén bé mit cia chung. Su phan hiy
protein ndi bao tao ra cac peptit nho @8 trinh dién cac té bao lympho T dé tao ra cac dap
{mg mién dich qua trung gian MHC 16p I. Do d6, theo mot s6 phuong 4n, sang ché @& cap
dén phuong phép sir dung hop chit 1am tac nhan didu bién mién dich dé e ché hoic 1am
thay dbi su trinh dién khéng nguyén trong t€ bao, bao gdm budc cho té bao nay tiép xuc
v6i (hodc cho dbi tugng sir dung) hop chit d3 mo ta & day. Cac phuong 4n cu thé bao
gbém phuong phép didu tri bénh lién quan dén md ghép hoiic manh ghép, vi du bénh md
ghép chdng tic chi hoic bénh tic chi chéng lai md ghép & dong vat c6 v, bao gdm
bude st dung lwong hiru hidu c6 tac dung didu tri bénh clia hop chit dd mo ta & day.
Thuét nglt "md ghép" nhu dugce sir dung & day dung dé chi vat liéu sinh hoc thu dugc tir
ngudi cho dé ghép vao ngudi nhan. Céc md ghép bao gbm céc vat liéu khic nhau, vi du
nhu, c4c t& bao phan 1ap dugc nhu té bao dao; md, vi du mang &i cla tré so sinh, tiy

xuong, cic t€ bao tién than tao mau va mo6 mat, vi du md gidc mac; va céc co quan nhu
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da, tim, gan, nach, tuy, thity tuyén gidp, phéi, than, cic co quan hinh éng (vi du, rudt, cac
mach mau hodc thuc quan). Cac co quan hinh éng c6 thé duoc st dung dé thay thé cac
phén bi ton thuong cua thuc quan, mach méu hodc 6ng mat. Cac md ghép da co thé duoc
sir dung khong chi cho cac vét bong ma con dé lam lién vét thwong & rudt b tén thuong
hodc 1am kin mot s& khuyét tat nhat dinh nhu bénh thoéi vi hoanh. M6 ghép thu dugc tir
ngudn dong vat c6 via bat ky, ké ca ngudi, di tir ngudi con sdng hay da chét. Trong mot
s6 trudong hop, ngudi cho va ngudi nhan cing 14 dong vat ¢6 va. Tét hon néu md ghép 1a
tay xuong hodic co quan nhu tim va ngudi cho ¢6 md ghép va vat chii phi hop vé céac
khéng nguyén HLA 16p II.

Céc khdi u t& bao mé va té bao c6 tua thu duge cac thuc bao té bao phy, ¢b vai trd
chi yéu trong viéc xir 1y va trinh dién ctia khdng nguyén véi t€ bao lympho. Viéc 1am can
kiét ham lwong proteasom trong céc té bao c6 tua dd duge ching minh 13 1am thay dbi
dap ung tao khang nguyén (xem tai li¢u cia Chapatte va cac ddng tac gia, Cancer Res.
(2006) 66:5461-5468). Do d6, phuong 4n khéic cua sang ché bao gém budc cho ddi twong
6 khéi u té bao md hoic té bao c6 tua sir dung lugng hitu hiéu cua ché phém duoc bdc 16
& day. Cac khbi u md té bao va t& bao c6 tua bao gdbm sacom té€ bao md, chimg md bao -
huyét té bao Langerhans, sacom t& bao Langerhans, khdi u/sacom té bao c6 tua dang xode
ngén va sacom té bao cé tua khong xac dinh.

Sy trc ché proteasom di dugc ching minh 13 c6 lgi @& diéu tri cac bénh c6 loai té
bao ting sinh va cic rbi loan mién dich; do d6, mdt phuong 4n ciia sang ché bao gbm
viée didu tri cdc bénh ting sinh md bach huyét (lymphoproliferative diseases: LPD) lién
quan dén céc rdi loan mién dich 1in dAu (primary immune disorder: PID) bao gbm viéc
cho dbi twong cin didu tri st dung luong hitu hidu ctia hop chit dugc boc 16. Céc chén
doan 1am sang thong thudng nhit v& sy suy giam mién dich lién quan dén ty 18 méc céc
rdi loan ting sinh mo bach huyét gia ting, bao gdm céc khéi u cua té bao B va té bao T
va u lympho, 14 c4c hoi chimg suy giam mién dich 1in d4u va cac rdi loan mién dich 13n
d4u khéc, bénh nhiém virut gdy suy giam mién dich & ngudi (human immunodeficiency
virus: HIV), sy trc ché mién dich do dung thudc & cac bénh nhan dugc ghép co quan dang
rdn ghép tiry xuong khic gen cing loai va su trc ché mién dich do dung thubc c6 lién
quan dén viéc diéu tri bang metotrexat. Cac rdi loan PID khac thudng lién quan dén cac
bénh LPD 13, nhung khong chi giéi han &, bénh mét diéu hoa- gidn mao mach (ataxia
telangiectasia: AT), hdi chirng Wiskott-Aldrich (Wiskott-Aldrich syndrome: WAS), bénh
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suy giam mién dich bién thién phd bién (common variable immunodeficiency: CVID),
bénh suy giam mién dich két hop ning (severe combined immunodeficiency: SCID), rbi
loan tang sinh md bach huyét lién két v6i nhidém sic thé X (X-linked lymphoproliferative
disorder: XLP), hdi ching Nijmegen (Nijmegen breakage syndrome: NBS), hoi chimng
ting IgM va hoi ching ting sinh mo6 bach huyét ty mién (autoimmune
lymphoproliferative syndrome: ALPS).

Céac phuong an khéc cua sang ché d& cép dén phuong phap tic dong dén viée diéu
hoa oncoprotein phu thudc proteasom va phuong phéap didu tri hodc trc ché sy phat trién
bénh ung thu, mdi phuong phép bao gbm budc cho té bao (in vivo, vi du, trong dbi tugng
hodc in vitro) tiép xtc voi ché phém chéit tc ché dugc boc 10 & day. Cac protein E6 c6
ngudn gbc tir HPV-16 va HPV-18 kich thich su tiép hop phu thuc ATP va ubiquitin va
su thoai bién cia p53 trong dich tan té bao ludi dang thd. Gen lin giy ung thu p53 di
dugce chirng minh 13 tich ty ¢ nhiét do khong cho phép trong dong té bao v6i gen E1 kém
chiu nhiét dugc dot bién. Nong do p53 gia ting co thé din dén tinh trang gay chét té bao
theo chuong trinh. Vi du v& céc tin oncoprotein bi thoai bién boi hé ubiquitin bao gom
¢-Mos, c-Fos va c-Jun. Theo mdt sé phuong 4n, séng ché dé cap dén phuong phap diéu
tri tinh trang gy chét té bz‘lb theo chwong trinh lién quan dén p53, bao gdm budc cho a6i
twong st dung luong hitu hiéu cua ché phdm chtra chét rc ché proteasom dugc boc 10 &
day.

Khia canh khac cua sang ché @& cap dén viéc sir dung céc ché phém chtra chét tc
ché proteasom dugc boc 1§ & day dé didu tri bénh va tinh trang bénh thoai hoa than kinh,
bao gdm, nhung khdng chi gidi han &, chimg dot quy, sy tdn thuong hé than kinh do
thiéu mau cuc bo, su chén thuong day than kinh (vi du, su tdn thuong ndo do gd chn, su
tén thuong tiy sdng va su t6n thwong hé than kinh do chén thuwong), bénh xo ciing réi rac
va céc bénh thin kinh qua trung gian mién dich khac (vi du, hdi ching Guillain-Barre va
cac bién thé cia no, bénh soi truc than kinh van dong cAp tinh, bénh da ddy than kinh c6
hiy myelin do viém cip tinh va hdi chung Fisher), bénh phirc hop sa sut tri tu¢ do
HIV/AIDS, bénh vé& sgi truc thin kinh, bénh thin kinh do dai thio dudng, bénh
Parkinson, bénh Huntington, bénh xo cing rai rac, bénh viém mang ndo do vi khuén, ky
sinh tring, ndm va virut, bénh viém ndo, bénh sa sat tri tu¢ do mach méu, bénh sa sit tri
tué do nhdi mau nhiéu 14n, bénh sa st tri tué do thé Lewy, bénh sa sut tri tu¢ do thuy tran

nhu bénh Pick, cdc bénh sa sut tri tué do nguyén nhan dudi vé ndo (nhu bénh Huntington
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hodc chung liét trén nhan tién trién), hoi chimg teo ndo gitta (vi du chimg mét ngdn ngit
nguyén phat), bénh sa sut tri tu¢ do chét doc ctia qua trinh chuyén héa (vi du chiing giam
chirc ning tuyén giap man tinh hoic tinh trang thiéu vitamin B12) va cac bénh sa sit tri
tué do nhiém khuén (vi du bénh giang mai hodc bénh viém mang ndo man tinh).

Bénh Alzheimer duoc dic trung béi sy ling dong protein dang tinh bot B (B-AP)
ngoai té bao thanh cdc mang ldo héa va trong mach mau ndo. B-AP 1a mdt méanh peptit
chira tir 39 dén 42 axit amin c6 ngudn gbc tir tién chét protein dang tinh bot (amyloid
protein precursor: APP). ft nhét ba ddng dang cia APP 1a d3 biét (cac axit amin thi 695,
751 va 770). Viéc ghép xen k&€ mRNA tao ra cac thé ddng dang; viéc xir Iy binh thudng
tac dong dén mot phﬁn cua trinh tuy B-AP, nhd d6 ngédn nglra sy tao ra B-AP. Chéc chin 1a
viée xit Iy protein bit thudng béi proteasom gop phin vao sy ddi dio ciia B-AP trong ndo
clia ngudi méc bénh Alzheimer. Enzym xtt Iy APP & cac con chudt chira khoang 10 cdu
trac dudi phéin tir khac nhau (22 kDa-32 kDa). CAu tric dudi phan tir c6 trong lugng 25
kDa c¢6 trinh ty ddu tdn cing N cia X-GlIn-Asn-Pro-Met-X-Thr-Gly-Thr-Ser, cAu tric ndy
gidng véi cAu triic dudi phan tir Bclia macropain & ngudi (xem tai liéu ctia Kojima, S va
cac ddng tac gia, Fed. Eur. Biochem. Soc., (1992) 304:57-60). Enzym xir Iy APP phan
giai & lién két GIn'® --Lysl6; véi su c6 mit cua ion canxi, enzym ndy con phin cit & lién
két Met-'--Asp' va céc lién két Aspl--Ala2 dé giai phong viing ngoai bao ctia B-AP.

Do d6, mot khia canh cua sang ché d& cap dén phwong phap diéu tri bénh
Alzheimer, bao gdm budc cho ddi tuong st dung lugng hitu hiéu cia ché phim chtra chit
trc ché proteasom dugc boc 16 & day. Viéc didu tri ndy bao gdm budc lam giam tdc do xtr
Iy B-AP, lam gidm téc do tao thinh mang B-AP, 1am gidm tdc do tao ra B-AP va lam
giam c4c du hiéu 1am sang ctia bénh Alzheimer.

Bénh xo hoa 1a sy tao thanh md lién sgi lién tuc va qua muc din dén sy phét trién
tang sinh qua mrc clia nguyén bao so¢i va co lién quan dén sy hoat héa con dudng truyén
tin hiéu TGF-p. Bénh xo héa lién quan dén sy ling dong nhiéu co chit ngoai té bao va c6
thé xuét hién gan nhu trong mo bét ky hodic trén mdt s6 mo khac nhau. Binh thudng,
ndéng do protein (Smad) truyén tin hiéu trong té bao dé hoat hoéa qua trinh phién ma cia
cac gen dich khi sy kich thich TGF- duoc diéu hoa bai hoat tinh clia proteasom (xem tai
liéu cia Xu va cac ddng tac gia, 2000). Tuy nhién, sy thoai bién gia ting cta c4c thanh
phe‘in truyén tin hiéu TGF-B d4 dugc quan sat & cic bénh xo hoa, vi du bénh xo nang tuy,

bénh xo hda do tiém, bénh xo héa mang trong tim, bénh xo hoa phéi tu phat, bénh xo hoa
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tiy xuong, bénh xo hda sau mang bung, bénh xo héa thé khéi tién trién, bénh xo hoa hé
thdng do than. C4c tinh trang bénh khéc thuong c6 lién quan voi bénh xo héa bao gdm
bénh xo gan, bénh phbi nhu mé lan téa, hoi ching dau khi cit bd éng dén tinh, bénh lao,
bénh thiéu méu t& bao hinh liém va bénh viém khép dang thdp. Mot khia canh cla sang
ché 1a d& cap dén phuong phap diéu tri bénh lién quan dén bénh xo héa va tinh trang
bénh lién quan dén sy xo hoa bao gém bude cho dbi tuong can diéu tri bénh sir dung
lugng hitu hiéu ctia ché phdm dugce b 10 & day.

Viéc diéu tri cho cdc bénh nhén bi béng thudng bi can tré bdi sy xo hoa, do do,
theo mot sb phwong 4n, sang ché @& cap dén viéc sir dung céc chét rc ché qua duong khu
tra hodc toan than dé didu tri cac vét bong. Viéc dong vét thuong sau phiu thuat thuong
¢6 lién quan dén cac vét seo bién dang, hién tugng nay c6 thé dwoc phong ngira bing
cach trc ché sy xo hoa. Do 6, theo mot s phuong 4n, séng ché @ cap dén phuong phép
phong nglra va lam gidm sy tao s¢o.

Su sinh sdn qua muc cla cac xytokin tao ra lipopolysacarit (lipopolysaccharide:
LPS) nhu TNFa dugc coi 12 nguyén nhén chi yéu clia cac qua trinh c6 lién quan dén tinh
trang séc nhiém tring. Ngoai ra, thuong thira nhén rang budc thir nhit cia viéc hoat héa
céc té bao bing LPS 13 budc gén LPS v6i cac thy thé mang dic hiéu. Céc cdu trac dudi
phén tir a- va B- clia phirc hgp proteasom 20S da dugc xdc dinh lam céc protein gin LPS,
goi ¥ ring viéc truyén tin hiéu tao ra LPS c6 thé 1a dich diéu tri quan trong trong viéc
diéu tri hodc phong ngira tinh trang s6¢c nhiém tring (xem tai liéu ctia Qureshi, N va céc
ddng tac gia, J. Immun. (2003) 171: 1515-1525). Do d6, theo mot sé phwong an, ché
phim chira chét trc proteasom cé thé dugc dung @& trc ché TNFo, dé phong ngira va/hoidc
didu trj tinh trang s6¢ nhiém tring.

Su thiéu mau cuc bd va tén thuwong tai twéi méu dan dén chung giam oxy khong
khi thé vao, tinh trang bénh trong d6 c6 sy thiéu hut oxy dén cac md cia co thé. Tinh
trang ndy gy ra su thodi bién Ix-Ba gia ting, nho d6 1am hoat héa NF-xB (xem tai liéu
ctia Koong va cic ddng tac gia, 1994). P4 chimg minh dugc rang mirc d6 tén thuong dan
dén ching giam oxy khong khi thé vao ¢6 thé dugc giam di bing cach st dung chét e
ché proteasom (xem tai li¢u ciia Gao va cac dﬁ“)ng tac gia, 2000; tai liéu cua Bao va cac
dong tac gia, 2001; tai liéu cua Pye va cac ddng tac gia, 2003). Do d6, mot s6 phuong an
cua sang ché d& cap dén phuong phéap didu tri tinh trang thiéu mau cuc bd hoic tén

thuong tai twéi méau bao gdm buéc cho dbi tugng cin diéu tri bénh nay sir dung lugng
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hitu hi¢u ctia hgp chét wrc ché proteasom dugc bdc 10 ¢ day. Vi du vé céc bénh hoic ton
thuong nay bao gdm, nhung khong chi giéi han &, hdi chitng mach vanh cAp tinh (cac
mang cé thé bi ton thuong), bénh nghén dong mach (ngh&n mach tim, nghén mach nio,
ngh&n mach mau ngoai vi va ngh&n mach mau), bénh vita xo dong mach (bénh xo ciing
mach vanh, bénh dong mach vanh), bénh nhdi mau, bénh suy tim, bénh viém tuy, ching
phi dai co tim, chimg hep va su tai phét hep (van tim).

NF-kB con gin dic hiéu véi gen ting cuong/gen khéi dau cua virut HIV. Khi
duoc so sanh voi Nef cia mac 239, protein diéu hoa virut HIV 14 Nef ciia pbj14 khac boi
hai axit amin trong ving kiém soat sy gén protein kinaza. Chéc chén 13 protein kinaza
truyén tin hiéu phospho héa IxB, tao ra sy thoai bién IxB qua con dudng ubiquitin-
proteasofn. Sau khi thoai bién, NF-kB duoc gidi phéng vao nhan, nhd d6 1am gia ting
qué trinh phién ma cua virut HIV (xem tai liéu ciia Cohen, J., Science, (1995) 267:960).
Theo mot sb phwong 4n, sang ché dé cap dén phuong phap tc ché hoic 1am giam bénh
nhidm HIV & d6i tugng hoic phuong phap 1am gidm muc do biéu hién gen ciia virut, mdi
phuong phap nay bao gbm budc cho dbi twong st dung lugng hitu hidu ché phdm chira
chét trc ché proteasom da boc 16 & day.

Bénh nhiém virut gép phin vao nguyén nhan bénh cua nhidu bénh. Céac bénh tim
vi du nhu bénh viém co tim tién tridn va bénh co tim gidn c6 lién quan dén virut
coxsackievirus B3. Theo phuong phap phéan tich vi mang hé gen toan phan so sanh db6i
voi tim chudt nhiém khuén, cac cAu tric dudi phén tir cua profeasom dac hiéu duoc didu
hoa tang déu trong tim chudt bi bénh viém co tim man tinh (xem tai liéu cia Szalay va
cac ddng tac gia, Am J Pathol 168:1542-52, 2006). Mot sd virut st dung hé ubiquitin-
proteasom trong bugc xdm nhdp cua virut khi virut dugc gidi phong tir thé nhan vao phan
bao tan. Virut viém gan & chuft (mouse hepatitis virus: MHV) thudc ho Coronaviridae,
cling bao gdbm coronvirus gdy hoi chimg dudng hd hép clp tinh ning (severe acute
respiratory syndrome: SARS). Yu va Lai (J Virol 79:644-648, 2005) d4 chirmg minh ring
viée didu tri cc té bao bi nhiém virut MHV bing chét tc ché proteasom lam gidm qué
trinh sao chép cua virut, c6 tuong quan véi chuén d6 virut dugc gidm di so véi clia cac té
bao khong dugc didu tri. Virut viém gan B (hepatitis B virus: HBV) & nguoi, thanh vién
cta ho virut Hepadnaviridae, cling can céc protein vé duge ma hoéa qua con dudng virut
@8 gy bénh. Viéc trc ché con dudng thodi bién béi proteasom 1am giam dang ké lugng

protein vo dugc tiét ra (xem tai liéu ciia Simsek va céc ddng tac gia, J Virol 79:12914-
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12920, 2005). Ngoai virut HBV, céc virut viém gan khac (A, C, D va E) cling c6 thé sir
dung con dudng thoai bién boi ubiquitin-proteasom d6i v6i qua trinh tiét ra, sy phat trién
hinh dang va sy phét sinh bénh. Do do6, theo mdt sb phuong 4n, sang ché dé cap dén
phwong phép diéu tri bénh nhiém virut, vi du virut gdy hoi ching SARS hodc céc virut
viém gan A, B, C, D va E, bao gém budce cho té bao tiép xuc véi (hoac cho dbi tugng su
dung) lurong hitu hiéu ctia hop chéit duge boc 16 & ddy.

Theo mot sé phuong an, cac ché phdm dugc boc 16 c6 thé hiru ich dé didu tri bénh
nhiém ky sinh tring, vi du c4c bénh do ky sinh trung thudc dong vat nguyén sinh gy ra.
Proteasom cua cac ky sinh tring nay duoc coi la lién quan cha yéu dén hoat tinh sao chép
va biét hoa t& bao (xem tai liéu ciia Paugam va céc ddng tac gia, Trends Parasitol. 2003,
19(2): 55-59). Ngoai ra, cac loai entamoeba di dugc ching minh la khong ¢6 kha nang
két kén khi dugc cho tiép xuc véi chét wc ché proteasom (xem tai liéu ciia Gonzales va
cac ddng tac gia, Arch. Med. Res. 1997, 28, Spec No: 139-140). Theo mdt s6 phuong 4n
ndy, cach thie sir dung d6i véi cac ché phdm chira chit trc ché proteasom hiru ich dé diéu
tri bénh nhiém ky sinh tring & ngudi do cac ky sinh tring thudc dong vat nguyén sinh
gdy ra dugc chon tir Plasmodium sps. (bao gbm P. falciparum, P. vivax, P. malariae va P.
ovale, cac ky sinh tring nay gdy bénh st rét), Trypanosoma sps. (bao gbm T. cruzi, giy
ra bénh Chagas va T. brucei gy ra bénh budn nga nhiét d6i (African sleeping sickness),
Leishmania sps. (bao gém L. amazonesis, L. donovani, L. infantum, L. mexicana, v.v..),
Pneumocystis carinii (cac dong vat nguyén sinh da biét 1 gdy ra bénh viém phdi & cac
bénh nhin AIDS va bénh nhén bi tGc ché mién dich khac), Toxoplasma gondii,
Entamoeba histolytica, Entamoeba invadens va Giardia lamblia. Theo mot sb phuong an,
cac ché phim chtra chét e ché proteasom da boc 16 1a hitu ich ¢ diéu tri bénh nhiém ky
sinh tring & ddng vat va gia suc giy ra bdi ky sinh trung thugc dong vat nguyén sinh
dugc chon tir Plasmodium hermani, Cryptosporidium sps., Echinococcus granulosus,
Fimeria tenella, Sarcocystis neurona va Neurospora crassa. Cac hgp chét khéac co tac
dung 1am chét trc ché proteasom trong viéc diéu tri bénh do ky sinh tring di dugc md ta
trong Cong bd don quéc té s6 WO 98/10779, tai liéu nay dugc dwa vao day bang céch
vién dan toan bo ndi dung ctia no.

Theo mot s6 phuong 4n, ché phdm chira chét rc ché proteasom c6 tac dung trc ché
hoat tinh ctia proteasom ¢ ky sinh tring ma khong phuc hdi hdng cdu va bach ciu. Theo

mdt sO phuong 4n ndy, thoi gian ban hiy kéo dai ciia hdng cau c6 the tao ra sy bao v
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kéo dai ddi véi lidu phap chdng lai sy tiép xiic theo dinh ky véi cic ky sinh trung. Theo
mdt s6 phwong 4n, ché phdm chira chit wrc ché proteasom c6 thé tao ra su bao vé kéo dai
d6i voi viée didu tri du phong dbi v6i bénh nhiém khuén trong twrong lai.

Céac sinh vat c¢6 nhin nguyén thiy c6 tiéu phdn twong duong véi tiéu phin
proteasom 20 cua sinh vét cé nhin chuin. Mic du, thanh phin ciu trac dudi phan tir cia
tiéu phin 20S cua sinh vat c6 nhan nguyén thiy don gian hon cua céc sinh vat c¢6 nhén
chuén nhung lai ¢6 kha ning phan gidi cac lién két peptit theo cach tuong tw. Vi du, su
thn cong 4i nhan dbi véi cac lién két peptit dién ra qua gbc threonin trén dau tan cing N
clia ciu tric dudi phan tr . Do d6, mot phuong 4n cla séng ché nay 1a dé cap dén
phwong phép diéu tri bénh nhiém sinh vt c6 nhén nguyén thiy, bao gdm budc cho dbi
tuong st dung luong hitu hi¢u cua ché phém chura chit e ché proteasom da boc 1o & day.
Bénh nhim sinh vit c6 nhin nguyén thdy co6 thé bao gdm cac bénh do chiing
mycobacteria gy ra (vi du bénh lao, bénh phong hodc bénh loét Buruli) hodc ching
archaebacteria gay ra.

Ciing d4 chimg minh dwgc ring céc chét trc ché gén véi proteasom 208 kich thich
su tao xuong trong viéc nudi cdy xwong. Ngoai ra, khi céc chét &rc ché nay duge sir dung
qua duong toan than cho chuft, mot s6 chét trc ché 1am tang thé tich xwong va tdc do tao
xuong 1a trén 70% (xem tai li¢u cia Garrett, I. R. va cac dong tac gia, J. Clin. Invest.
(2003) 111: 1771-1782), do d6 didu nay goi ¥ ring co ché ubiquitin-proteasom diu hoa
su biét hoa té bao tao xuong va su tao xwong. Do do, ché phdm chira chét tc ché
proteasom da bdc 10 nay co thé hiru ich trong viéc diéu tri vi/hoic phong ngira cac bénh
lién quan dén su loang xuwong, vi du chitng lodng xuong.

Do d6, theo mot sd phuong 4n, sang ché dé cap dén phuong phap diéu tri bénh
hoic tinh trang bénh dugc chon tir bénh ung thu, bénh ty mién, bénh lién quan dén mod
ghép hodic manh ghép, bénh thodi hoa thin kinh, bénh lién quan dén su xo héa, bénh lién
quan dén thiéu mau cuc bd, bénh nhiém virut, ky sinh trung hodc sinh vat c6 nhan nguyén
thiy va cac bénh lién quan dén sy lodng xuong, bao gbm viéc st dung hop chét c6 cong
thirc (II) dang tinh thé.

Cac hop chét didu ché duge nhu da md ta & diy c6 thé duge sir dung & nhiéu dang
khac nhau, tuy thudc vao roi loan can dugc diéu tri va d6 tudi, tinh trang bénh va thé
trong cdia bénh nhan, nhu da biét 13 trong linh vuc ndy. Vi dy, khi cac hgp chét can dugc

sir dung qua dudng mi¢ng, chung cé thé duogc bao ché & dang vién nén, vién nang, hat,
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bot hodc xird; hodc d& st dung ngoai dudng tiéu hoa, ching cé thé dugc bao ché duéi
dang thudc tiém (qua dudng trong tinh mach, dudng trong co hodc dudng dudi da), thudc
truyén giot hogic thudc dan. Pé st dung qua dudng niém mac mit, chung c6 thé duoc bao
ché dué6i dang thudc nhé mit dang 16ng hodc dang pomat. Céc ché phim nay c6 thé dugc
bao ché bing cach thong thudng va néu mudn, hoat chét c6 thé dugc tron voi chit phu
gia hogic t4 dugc thong thudng bit ky, vi du nhu chat két dinh, chit gay rd, chit lam tron,
chit 1am nhe, chit hoa tan, chét trg tao hdn dich, chét nhii hoa, chit bao, xyclodextrin,
va/hogc chit dém. Tuy nhién, lidu ding s& thay ddi ty thudc vao céc triéu ching, loa
tudi va thé trong ctia bénh nhan, tinh chit va mac dd nghiém trong clia rbi loan cén dugc
diéu tri hodc ngin ngira, dudng st dung va dang dugc chét, no6i chung, liéu ding hang
ngay ctia hgp chit duge khuyén c4o dbi v6i bénh nhan 13 ngudi trudng thanh nim trong
khoang tir 0,01 dén 2000 mg va lidu nay co thé dugc str dung theo mdt liéu hoiic cac lidu
chia nhé. Lugng hoat chit c¢6 thé dugc két hop véi chéit mang dé san xuét dang liéu don
sé& thudng 14 lwong hop chit dé tao ra hidu qua diéu trj bénh.

Thoi gian st dung chinh xac va/hodic lwgng duge phim s& tao ra két qua diu tri
hitu hiéu nhit & bénh nhan nhét dinh s& ity thudc vao hat tinh, dc tinh duge dong hoc va
5 sinh kha dung ctia hop chét cu thé, didu kién sinh Iy ciia bénh nhan (bao gdm d¢ tudi,
gi6i tinh, loai bénh va giai doan bénh, didu kién co thé chung, sy dép tng véi liéu ding
cho truée va loai thude), dudng sit dung, v.v.. Tuy nhién, cdc huéng dan néu trén c6 thé
dugc st dung 1am co s& cho sy didu chinh chinh x4c viéc didu tri, vi du, viéc xac dinh
thoi gian t6i uu va/hodc lugng st dung, s& khong can nhiéu thir nghiém thong thudng bao
gdm viéc theo doi dbi twgng va didu chinh lidu ding vi/hogc thoi diém.

Thuét ngir “duoc dung” dugc st dung & day dung dé chi cac phdi tir, nguyén liéu,
ché phdm va/hoic dang lidu ding, trong pham vi dénh gi4 y hoc hgp 1y, thich hop aé st
dung tiép xtic v6i cidc mo clia ngudi va dong vat ma khong gy doc, kich img, dap tng di
ung qua muc hodc céac vAn dé khac hodc su bién chung, trong tmg véi ty 18 c6 loi/rii ro
hop ly.

Thuét ngit “chit mang duge dung” nhu duge sir dung & déy c6 nghia la chit, hdn
hop hoic chit din thudc duge dung, vi du nhu chét 1éng hozic chit don dang rén, chit pha
lodng, ta dugc, dung mdi hodc chit bao nang. M3i chit mang phai “chip nhan dugc” theo
nghia twong hop dugc véi cac thanh phin khéc cia ché phim va khong gay tén thuong

cho bénh nhan. Mot sb vi du vé cac chét c6 thé duge ding lam chit mang duoc dung bao
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gém: (1) dudng, vi du lactoza, glucoza va sucroza; (2) tinh bot, vi du tinh bdt ngo, tinh
bot khoai tdy va p-xyclodextrin dugc thé hoic khong duge thé ; (3) xenluloza va cac din
xuét ciia nd, vi du natri carboxymetyl xenluloza, etyl xenluloza va xenluloza axetat; (4)
bot tragacan; (5) mach nha; (6) gelatin; (7) bot talc; (8) cac ta dugc, vi du bo cacao va sap
dung cho thuéc dan; (9) dau, vi du dau lac, diu hat bong, diu cdy rum nhudm, dau hat
vimng, diu oliu, diu ngd va déu dau trong; (10) glycol, vi du propylen glycol; (11) polyol,
vi du glyxerin, sorbitol, manitol va polyetylen glycol; (12) este, vi du etyl oleat va etyl
laurat; (13) aga; (14) chit dém, vi du magie hydroxit va nhdm hydroxit; (15) axit alginic;
(16) nuéc khong chira chét gy sét; (17) mudi ding truong; (18) dung dich Ringer; (19)
rugu etylic; (20) dung dich dém phosphat; va (21) cac chét trong hop duge khac khong
doc duge sir dung trong dugc phdm. Theo mot s6 phuong 4n, céc duge phim theo séng
ché khong gay sbt, nghia 12 khong 1am ting nhiét d§ dang ké khi dugc sir dung cho bénh
nhan.

Thuét ngtr “mudi duge dung” ding dé chi cac mubi cong axit hitu co va vo co cia
(c4c) chét trc ché, twong d6i khong doc. Cac mudi ndy cé thé dugc didu ché tai chd trong
qua trinh tach va tinh ché cubi (cac) chét trc ché hodc bing cach cho (c4c) chit trc ché &
dang bazo tu do da tinh ché phan tng riéng v6i axit hitu co hodc vo co thich hop va téch
mubi tao thanh. Cac mudi dai dién bao gdm: mudi hydrobromua, mubi hydroclorua, mubi
sulfat, mudi bisulfat, mudi phosphat, mudi nitrat, mudi axetat, mubi valerat, mudi oleat,
mubi palmitat, mubi stearat, mudi laurat, mubi benzoat, mubi lactat, mubi phosphat, mubi

“tosylat, mubi xitrat, mudi maleat, mubi fumarat, mubi suxinat, mudi tartrat, mudi
naphtylat, mudi mesylat, mubi glucoheptonat, mudi lactobionat, mudi laurylsulphonat va
mudi cua axit amin va mudi tuong tu. (Vi du, xem tai liéu cia Berge va cac ddng tac gia,
(1977) “Pharmaceutical Salts”, J. Pharm. Sci. 66: 1-19.)

Trong cac trudng hgp khéc, cac chét wrc ché hiru ich trong phuong phap theo sdng
ché ¢6 thé chira mot hodic nhidu nhom chirc 6 tinh axit va do d6 c6 kha ning tao ra cac
mubi duge dung véi cic bazo duge dung. Thuét ngir “mubi dugc dung” trong céc trudong
hop nay ding dé chi céc mubdi cong bazo hitu co va vo co khdng ddc cla (cac) chét we
ché. Cac mubi nay ciing c6 thé dugc diéu ché tai chd trong qua trinh tach va tinh ché cudi
(c4c) chét e ché hoic bang cach cho (céc) chét e ché da tinh ché & dang axit t do cia
né phan tng riéng v6i bazo thich hep, vi du hydroxit, cacbonat hodc bicacbonat cia

cation kim loai dugc dung, v6i amoniac hodc véi amin hitu co bic mdt, bac hai hodc bac
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ba dugc dung. Céac mudi kim loai kiém hodc kiém thd 1am dai dién bao gdm cac mudi
lithi, natri, kali, canxi, magie va nhdm va mudi teong ty. Cac amin hitu co hitu dung lam
dai dién dé tao ra cac mudi cong bazo bao gém etylamin, dietylamin, etylendiamin,
etanolamin, dietanolamin, piperazin va amin tuong ty (vi dy, xem tai liéu cia Berge va
cac ddng tac gia & trén).

Céc chét thAm u6t, chit nhii héa va chét 1am tron, vi tru nhu natri lauryl sulfat va
magie stearat, cing nhu chit tao mau, chét giai phong, chét bao, chit 1am ngot, chit tao
huong vi va chét tao vi, chit bao quan va chit oxy héa cling c6 thé c6 mit trong cac dugc
pham.,

Vi du v& céc chét chéng oxy hoéa dugc dung bao gém: (1) cac chét chdng oxy hoa
tan trong nudc, vi dy axit ascorbic, xystein hydroclorua, natri bisulfat, natri metabisulfit,
natri sulfit va chét tvong tw; (2) cac chit chdng oxy hoa tan trong déu, vi du ascorbyl
palmitat, hydroxyanisol dugc butyl hoa (butylated hydroxyanisole: BHA), hydroxytoluen
dugc butyl hda (butylated hydroxytoluene: BHT), lexitin, propyl galat, alpha-tocopherol
va chét tuong tu; va (3) chét tao chelat kim loai, vi du axit xitric, axit etylendiamin
tetraaxetic (ethylenédiamine tetraacetic acid: EDTA), sorbitol, axit tartaric, axit
phosphoric va chit twong tu.

Céc dang trinh bay thich hgp @8 sir dung qua dudng miéng c6 thé & dang vién
nang, vién nhdng, vién tron, vién nén, vién hinh thoi (béng céch str dung chit nén tao
huong, thuong 13 sucroza va acaxia hodc tragacan), bot, hat hodcduéi dang dung dich
hodc hén dinh trong chét 16ng chira nu6c hoic khong chira nuéc hodc dudi dang nhil
tuong 1éng dau trong nudc hodc nudce trong dau hoic dudi dang con ngot hodc xird hodc
dudi dang vién keo ngdm (bing cach sir dung chét nén tro, vi du gelatin va glyxerin hoic
sucroza va acaxia) va/hodc dudi dang nude sic miéng va dang twong tw, mdi dang nay
chira (céc) chit we ché voi lwong dinh treée 1am hoat chit. Duge phim ciing c6 thé dugc
stt dung dudi dang vién 16n, thudc té hodc thudc nhio.

O dang liu rin dé sir dung qua duong miéng (vién nang, vién nén, vién tron, vién
bao duong, bdt, hat va dang tuwong tu), hoat chit dugc tron v6i mot hodc nhidu chit mang
dugc dung, vi du natri xitrat hodc dicanxi phosphat, va/hodc thanh phén bét ky trong sb
cac thanh phén sau: (1) chit don hodc, vi du tinh bdt, xyclodextrin, lactoza, sucroza,
glucoza, manitol, va/hodc axit silixic; (2) chit két dinh, vi du nhu

carboxymetylxenluloza, alginat, gelatin, polyvinyl pyrolidon, sucroza, va/hodc acaxia; (3)
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chét gitr Am, vi du glyxerol; (4) chét gay ra, vi du aga-aga, canxi cacbonat, tinh bt khoai
tay hodc tinh bdt sn, axit alginic, mot s& hop chét silicat, va natri cacbonat; (5) dung
dich chét 1am cham, vi du parafin; (6) cac chét 1am tang tde do hép thy, vi du hop chét
amoni bac bdn; (7) chit thAm wét, vi du nhu rugu axetylic va glyxerol monostearat; (8)
cac chit hép thu, vi du kaolin va d4t sét bentonit; (9) cac chit 1am tron, vi du bot talc,
canxi stearat, magie stearat, polyetylen glycol dang rin, natri lauryl sulfat va hdn hop cia
ching; va (10) cac chit tao mau. Trong truong hop 13 vién nang, vién nén va vién tron,
dwoc phim ciing c6 thé chtra chét dém. Cac hdn hop dang rin cia loai dang twong tw
ciing c6 thé dugc str dung lam chét don trong vién nang 1am bang gelatin mém va clng
bing cach st dung cac t4 dugc ndy nhu lactoza hodc duodng sita, ciing nhu polyetylen
glycol c6 trong luong phén tir cao va chét twong tu.

Vién nén c6 thé dugce bao ché bang cach nén hodc ép khuén tuy y bing mdt hoic
nhiéu thanh phan phy. C4c vién nén dang ép c6 thé dugc bao ché bang cach st dung chit
két dinh (vi dy, gelatin hoic hydroxypropylmetyl xenluloza), chét 1am tron, chit pha
long tro, chit bao quan, chit gdy rd (vi du, natri tinh bdt glycolat hodc natri
carboxymetyl xenluloza tao lién két ngang), chit hoat dong b& mit hodc chit phéan tan.
Céc vién nén dang ép khuon cé thé dugc bao ché bing céach ép khudn trong may thich
hop hdn hop (céc) chét e ché dang bot dugc 1am 4m bang chét pha lodng tro dang léng.

Vién nén va cac dang liéu ran khac, vi du vién bao dudng, vién nang, vién tron va
hat, ¢6 thé tily y dugc tao nhan hogic duge bao ché c6 16p nhan va 16p vo, vi du 16p bao
tan trong rudt va céc 16p bao khac da biét & trong linh vuc bao ché dugc phdm. Ching
cling c6 dugc bao ché dé tao ra tdc do gidi phong hoat chit cham hodc c6 kiém soat khi
st dung, vi du, hydroxypropylmetyl xenluloza véi ty 1¢ thay dbi dé tao ra profin giai
phong mong mudn, cic chit nén polyme khéc, liposom, va/hodc cac vi cAu. Chung c6 thé
duoc tiét tring, vi du bing cach loc qua bd loc gitt lai vi khuén hoic bing cach két hop
céc chét tiét tring & dang dwoc phdm dang rén tiét tring dé c6 thé dugc hoa tan trong
nuée tiét tring hodic mét sé moi trudng tiém dugc tiét tring khac ngay trudce khi st dung.
Céc duge phim ciing c6 thé tity ¥ chira cac chét can quangva c6 thé 13 hdn hop ma chiing
giai phong chi (cac) hoat chét hodc theo cach wu tién, & vi tri nhét dinh cta duong da day
— rudt, tuy y, theo cach lam cham. Vi du vé& cac ché phdm bao c6 thé duge sir dung bao
gbm céc chét polyme va sap. Hoat chét ciing c6 thé & dang dugc bao vi nang, néu thich

hop, bing mét hoidc nhidu ta dugc d3 mo ta trén day.
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Céac dang liéu léng dé st dung qua dudng miéng bao gbdm nhii twrong, vi nhii
teong, dung dich, hén dich, xird va con ngot. Ngoai thanh phﬁn hoat tinh, dang lidu l16ng
c6 thé chira cac chét pha loang tro thuong duge st dung trong linh vyc ndy, vi du nhu
nude hodc cac dung mdi khac, chét 1am 8n dinh va chit nhii hoa, vi du ruou etylic, ruou
isopropylic, etyl cacbonat, etyl axetat, rugu benzylic, benzyl benzoat, propylen glycol,
1,3-butylen glycol, cac dau (cu thé 1, diu hat bong, dau lac, dau ngo, mam, dau oliu, dau
thiu dau va diu vimg), glyxerol, rugu tetrahydrofurylic, polyetylen glycol va céc este
sorbitan cta axit béo va hdn hgp ctia chung.

Ngoai cac chét pha lodng tro, cic dugc phim ding qua dudng miéng ciing c6 thé
chtra céc chét don, vi du chét tao ngot, chét nhii hoa va chét tao hdn dich, chét tao ngot,
chét tao vi, chit tao mau, chét tao huong va chét bao quan.

Cac hdn dich, ngoai (c4c) chét trc ché c6 hoat tinh, c6 thé chira chét tao hdn dich,
vi du nhu isostearylic dugc etoxy hoa, este polyoxyetylen sorbitol va sorbitan, xenluloza
vi tinh thé, nhom metahydroxit, bentonit, aga-aga va tragacan va hdn hop ciia chung

Dang trinh bay dé st dung qua dudng tryc trang hodc duong 4m dao cb thé dugc
thé hién dudi dang vién dan, vién ndy c6 thé dugc bao ché b'ﬁmg cach tron mot hodc nhiéu
chét trc ché v6i mot hodc nhiéu ta duge hoic chit mang khéng giy kich tmg thich hop
bao gdm, vi du bo cacao, polyetylen glycol, sap ding cho thubc dan hoic salixylat, 1a
chét rén & nhiét do trong phong, nhung Ia chét 16ng & nhiét do co thé va, do d6 s& tan
chdy trong tryc trang hodc khoang 4m dao va gii phong hoat chét.

Céc dang trinh bay thich hgp cho viéc st dung qua dudng 4m dao con bao gbm
thubc dit 4m dao, dang nut gac, dang kem, gel, bot nhdo, bot hodc dang phun chira cac
chét mang da biét rd trong linh vyc ndy, khi thich hop.

Céac dang lidu dé str dung (cac) chét trc ché qua dudng khu tra hodc qua da bao
gém dang bot, dang phun, dang md, dang kem, thudc xure, gel, dung dich, miéng dan va
thudc hit. Hop chat c6 hoat tinh c6 th duoc tron trong diéu kién tiét tring véi chét mang
duge dung va véi céc chit bao quan bat ky, chit dém hoic chit ddy 14 céc chit c6 thé can
thiét.

Thudc m&, thubc nhdo, kem va gel cb thé chira, ngoai (céc) chéit e ché, cac ta
duge, vi du m& dong vat va thuc vat, dau, sap, parafin, tinh bdt, tragacan, din xuét
xenluloza, polyetylen glycol, silicon, bentonit, axit silixic, bot talc va oxit k€m hoac hdn

hop ctia chung.
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Thudc bot va thube phun cé thé chua, ngoai (cac) chit e ché, cac ta duge nhu
lactoza, bot talc, axit silixic, nhém hydroxit, canxi silicat va bdt polyamit hodc hdn hop
ctia cac chit ndy. Cac thudc phun c6 thé chira thém cac chét dy thong thudng, vi du cac
hydrocacbon dugc thé cloflohydrocacbon va chit dé bay hoi, vi du butan va propan.

(Céac) chét trc ché nay c6 thé duoc str dung theo cach khéac bang khi dung. Cach
nay dugc thye hién bing cach diéu ché dung dich khi dung, ché phdm liposom hozc ché
pham chira c4c hat chét rin. Hon dich khong chtra nudce (vi du chit ddy flocacbon) co thé
duogc sir dung. Cac may khi dung Sonic 1 dugce uvu tién do chung lam gidm dén mirc t6i
thiu su tiép xtic ciia hoat chét véi dao cit, didu nay c6 thé 1am phan hity hop chit.

Thong thuong, khi dung dang nudc dugc tao ra béng cach bao ché dung dich hoic
hén dich trong nudc cia chit cling véi cic chit mang va chét lam én dinh duogc dung
thong thuong. Cac chit mang va chét 1am n dinh thay dbi theo yéu ciu cia ché phim cu
thé, nhung thudong chira cac chit hoat dong bé mit khong ion (Tweens, Pluronics, este
sorbitan, lexithin, Cremophors), cic dong dung méi duge dung nhu polyetylen glycol,
céc protein khong gdy hai nhu albumin huyét thanh, axit oleic, cdc axit amin nhu glyxin,
chit dém, mubi, dudng hoc regu dudng. Cac khi dung thudng duge didu ché tir dung
dich déng truong.

Céac miéng dan ding qua da c6 uu diém bd sung 12 tao ra sy cung cép c6 kiém soat
clia (cac) chit e ché vao co thé. Cac dang lidu nay c6 thé dugc tao ra bang cach hoa tan
hodc phén tan hoat chit trong méi trudng thich hgp. Cac chit 1am gia tang sw hép thu
cling ¢6 thé dugc sir dung dé 1am tang dong (c4c) chét &rc ché qua da. Tc @9 cua dong
nay co thé dugc kiém soat b%mg cach tao ra mang kiém soat téc d6 hodc phén tan (cac)
chét e ché trong chit nén polyme hoic gel.

Dugc phim theo sang ché thich hop dé str dung ngoai dudng tiéu hoéa chira mot
hogic nhidu chét e ché két hop véi mdt hodc nhidu dung dich khong chira nuéc hodc
dung dich trong nuéc, hé phan tan, hdn dich hodc nhii twong tiét trang dwgc dung hoic
bot tiét trung c6 thé dugc hoan nguyén thanh dung dich hodc hé phan tan c6 thé tiém
dugc ngay trude khi st dung, dugc phim nay c6 thé chira cac chit chéng oxy héa, dung
dich dém, chit kim ham vi khuén, chit tan dé tao ra ché phdm déng treong v6i méu chira
ta dugc dy dinh hodic chét tao hdn dich hodc chét lam dic.

Vi du vé cac chét mang chira nude hodc khong chira nude thich hop cé thé dugc

sir dung trong dugc phim theo séng ché bao gdm nudrc, etanol, polyol (vi du glyxerol,
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propylen glycol, polyetylen glycol va chét trong tur) va céc hdn hop thich hop clia chung,
dau thue vat, vi du dAu oliu va céc este hitu co c6 thé tiém duge, vi du etyl oleat. P§ long
thich hop c6 thé dwoc duy tri, vi du, bing cach sit dung chit bao, vi du lexithin, bing
cach duy tri ¢ hat can thiét trong truong hop hé phan tan va bang cach sir dung céc chét
hoat dong bé mit.

Céc ché phim nay ciing co6 thé chira cac ta dugc, vi du chét bao quan, chét thdm
u6t, chit nhii héa va chit phan tan. Viéc ngin ngira tic dung ctia vi sinh vat c6 thé duoc
dam bao bang cach dua vao cac chét chdng vi khudn va chét chdng nim, vi dy, paraben,
clobutanol, phenol, axit sorbic va chét twong ty. Ciing c6 thé can phai str dung céc chét
diéu chinh d¢ truong, vi du dudng, natri clorua va chét tuong tu vao cac ché phim. Ngoai
ra, kha ning hip thu kéo dai cia dang dugc phém c6 thé tiém dugc c6 thé dat dugc bang
cach dua vao cac chit 1am cham mtrc dd hép thu nhu nhdm monostearat va gelatin.

Trong mot sb trudng hop, dé kéo dai tac dung ciia duoc chit, c6 thé 1am cham qua
trinh hfip thu dugc chét tir viéc tiém dudi da hodc tiém trong co. Vi dy, muc dd hép thu
cta duge chit dugc sir dung ngoai duong tiéu héa cham lai duge thuc hién bang cach hoa
tan hodc tao hdn dich dugc chit trong chét din thubc dang dau.

Dang thudc tac dung cham co thé tiém dugc dugc bao ché b?lng céch tao ra chét
nén vi nang cia (céc) chit e ché trong polyme c6 thé thoai bién sinh hoc, vi du
polylactit-polyglycolit. Tuy thudc vao ty 1€ cta dugc chit v6i polyme va tinh chét cua
polyme cu thé dugc st dung, téc do giai phong duoc chit c6 thé duoc kiém soat. Vi du
v& céc polyme c6 thé thoai bién sinh hoc khéc bao gbm poly(ortoeste) va poly(anhydrit).
Céc dang ché phém tiém duogc tdc dung chdm con dugc bao ché bﬁng cach gin dugc chét
trong liposom hodc vi nhil twong twong hgp dugc v6i mo cia co thé.

Céc ché phim chira hoat chét c6 thé dugc st dung qua dudng miéng, ngoai dudng
tiéu hoa, duong khu tri hodc dudng truc trang. T4t nhién, chung c¢6 thé dugc bao ché &
cac dang thich hop ddi véi mdi duong st dung. Vi dy, chung dugce st dung & dang vién
nén hodc vién nang, dang thudc tiém, thubc hit, thudc nho mét, thudc nhio, thubc dan,
dang tiém truyén; st dung qua dudng khu tra nhu dang thubc xirc hodc thube nhdo; va st
dung qua duong tryc trang nhu dang thubc dan. Viéc st dung qua dudng miéng duge vu
tién.

Thut ngit “stt dung ngoai duong tiéu héa” va “dugc sir dung ngoai dudng ti€u

hoa” nhu duoc st dung & diy c6 nghia 1a cac cach st dung khong phai 1a qua dudng
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miéng va duong khu tr, ma thuong 13 bing cach tiém va bao gdm, nhung khéng gidi han
&, qua duong trong tinh mach, dudng trong co, trong dong mach, ndi tiy mac, trong vo,
trong héc mit, trong tim, qua chén bi, trong mang bung, qua khi quan, duéi da, duéi biéu
bi, trong khép, du6i vo, dudi mang nhén, trong cbt séng va trong xuwrong tic, va truyén.

Thuat ngit “stt dung qua dudng toan than”, “dugc st dung qua dudng toan than”
“stt dung qua duong ngoai bién” va “dugc st dung qua dudng ngoai bién” nhu dugce su
dung & dy c6 nghia 14 viéc sir dung phdi tir, duge chét hoic chit khac khong phai qua
duong truc tiép vao hé than kinh trung wong, sao cho né di vao hé than kinh trung wong
cua bénh nhan, va do d6 duoc chuyén héa va cac qua trinh tuong tu khéc, vi dy, st dung
dudi da.

(Cé4c) chét trc ché nay c6 thé dugc sir dung cho ngudi va cac dong vat khac theo
liéu phap qua dudng st dung thich hgp bat ky, bao gdm qua dudng miéng, dudng miii, vi
du bing cach phun, duong truc trang, duong trong am dao, ngoai dudng tiéu hoa, duong
trong bé 16n va dudong khu tra, dudi dang thubc bot, thudc nhao hoic thude giot, ké ca
qua duong trong mé va dudi ludi.

Bt ké dudng st dung duge chon, (cic) chét e ché, c6 thé dugc sir dung & dang
duogc hydrat hoa, va/hodc cac duge phim theo séng ché duogc bao ché thanh dang liéu
dugc dung bang cac phuong phap thong thuong da biét v6i ngudi c6 hiéu biét trung binh
trong linh vuc nay.

Mirc lidu dung thyc t& cua cdc hoat chit trong duogc phim theo sang ché c¢6 thé
duogc thay dbi @é thu dugc luong hoat chét hitu hiéu sao cho dat dugc dap tng didu tri
mong mubn cho bénh nhan cu thé, thanh phén va cach sir dung, ma khong gy doc cho
bénh nhén.

Nodng do cia hop chéit dugce bdc 16 trong hdn hop duge dung s& thay doi tury thude
vao mdt sb yéu t6, bao gbém lidu ding ctia hop chét cAn duge sir dung, céc dic tinh dugc
Iy ctia (c4c) hop chit dugc st dung va dudng sit dung. N6i chung, cac duge phim theo
sang ché nay c6 thé duge bao ché & dang dung dich chira hop chét duoc boc 1§ & day véi
lwong nim trong khoang 0,1-10% trong lwong/thé tich, ngoai céc chét khéc, dé sir dung
ngoai dudng tidu hoa. Khoang liéu dung cy thé nim trong khoang tir 0,01 dén 50 mg/kg
thé trong /ngdy, dugc dua ra & dang 1-4 lidu chia nhé. Mdi lidu chia nhé c6 thé chira cac
hop chét giéng hodc khac nhau ciia sang ché. Liéu dung s& 1 lugng hitu hiéu tlly thudc

vao mot sd yéu td bao gom sirc khde toan dién ctia bénh nhan, dang trinh bay va dudng
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sit dung cuia (c4c) hop chit duge chon.

Thuét ngit “C,.,alkyl” ding @& chi cac nhém hydrocacbon no dugc thé hoic khong
dugc thé, bao gdm céc nhém alkyl c6 mach thing va mach nhanh, chira tir x dén y
nguyén tir cacbon trong mach, bao gbm cdc nhém haloalkyl nhu triflometyl va 2,2,2-
trifloetyl, v.v.. Coalkyl dung d& chi hydro khi nh6m nay & vi tri tin clng va la lién két néu
¢ trong. Thuat ngit “C,.yalkenyl” va “C,.,alkynyl” ding dé chi cac nhom béo khong no
duoc thé hodc khong duoc thé c6 chidu dai va kha ning thé twong tw v6i cac nhom alkyl
d3 mo ta trén day, nhung chung chira it nhit mot lién két ddi hodc ba twong tng.

Thuét ngit “alkoxy” ding @& chi nhém alkyl dugc lién két v6i oxy. Cac nhém
alkoxy lam dai dién bao gdm metoxy, etoxy, propoxy, tert-butoxy va nhém tuong tu.
“Ete” 1a hai hydrocacbon dugc lién két cong hoa tri bdi oxy. Do d6, nhém thé cua alkyl
1am cho alkyl 14 ete hoic gidng véi alkoxy.

Thuat ngtt “C,ealkoxyalkyl” dung dé chi nhém Ci.galkyl group duoc thé bing
nhém alkoxy dé tao ra ete.

Thuat ngit “Cyearalkyl”, nhu duge st dung & day, dung dé chi nhém Ci.salkyl
duoc thé bang nhém aryl.

Thuét ngit “amin” va “amino” dd dugc thira nhén trong linh vyc nay va dung dé
chi c4 amin no va chua no va cac mudi cia chung, vi du géc ¢ thé dugc thé hién bai

cong thirc chung:

RY R®
1 |

—N_ hodc —|}1+-R1°
R1U R10'

trong dé mdi nhém R9, R' va R doc 1ap 1a hydro, alkyl, alkenyl, -(CHZ)m-R8 hoac
nhém R va R'? ciing v6i nguyén tir N ma ching gén vao tao thanh di vong c6 tir 4 dén 8
nguyén tir trong cdu trac vong; nhém R® 14 aryl, xycloalkyl, xycloalkenyl, heteroxyclyl
hodc polyxyclyl; va m bang 0 hoic 1a sb nguyén tir 1 dén 8. Theo cac phuwong an duge uu
tién, chi mot nhém R’ hoic R cothé 1a cacbonyl, vi du nhém R’, R'® va nito cung nhau
khong tao thanh imit. Theo cic phuong an dugce dic biét vu tién, mdi nhém R’ va R (va
tiy v 1a R'%) doc 14p 1a hydro, alkyl, alkenyl hodc -(CHy),-R®. Theo mot s6 phuong 4n,
nhém amino 13 bazo, c6 nghia la dang proton héa cé gia tri pK, > 7,00.

Thuét ngit “amit” va “amido” dd dugc thira nhan trong linh vyc nay dudi dang
nhém cacbonyl dwgc thé amino va bao gém gbc co thé duogc thé hién bsi cong thirc

chung:

-66-



21112

O

)I\N’Rw

R9
trong d6 nhém R’, R' 1a nhu d3 xé4c dinh trén day. Cac phwong an dugc uu tién ctia amit
s& khong bao gdm imit c6 thé khong bén.

Thuét ngir “aryl” nhu dugc st dung & day bao gdm cac nhém thom c6 mdt vong
duge thé hoic khong duoc thé c6 5-, 6- va 7 canh trong d6 mdi nguyén tir ciia vong déu
14 cacbon. Thuét ngit “aryl” con bao gdm hé vong da vong c6 hai hodc nhiu vong trong
6 hai hogic nhidu cacbon 14 chung cho hai vong lién ké, trong d6 it nh4t mot trong sd cac
vong 1a vong thom, vi du cdc vong c6 vong khac co thé 1a xycloalkyl, xycloalkenyl,
xycloalkynyl, aryl, heteroaryl, va/hodc heteroxyclyl. Cdc nhém aryl bao gdm benzen,
naphtalen, phenanthren, phenol, anilin va nhém tuong tu.

Thuét ngit “vong cacbon” va “carboxyclyl”, nhu dugc sir dung & diy, dung dé chi
vong khong thom dugce thé hodc khong duoc thé, trong d6 mdi nguyén tir clia vong déu 13
cacbon. Thuit ngit “vong cacbon” va “carboxyclyl” con bao gdm c4c hé vong da vong c6
hai hodc nhiéu vong c6 vong trong d6 hai hodc nhiéu cacbon 13 chung cho hai vong lién
k&, trong d6 it nhat mot trong sb cac vong 1a vong cacbon, vi dy, cac vong c6 vong khéc
c6 thé 1a xycloalkyl, xycloalkenyl, xycloalkynyl, aryl, heteroaryl, va/hodc heteroxyclyl.

Thuit ngit “cacbonyl” d& dugc thira nhén trong linh vyc nay va bao gbm cac gbc

nhu c6 th8 dugc thé hién bing cong thirc chung:

0 O
/U\X’R‘ hoac \XJ\R”'

trong d6 X 14 lién két hodc 1a oxy hodc luu huynh va nhém R' 1a hydro, alkyl, alkenyl, -
(CHZ)m-R8 hodc mudi dugc dung, R 13 hydro, alkyl, alkenyl hodc -(CHz)m-Rs, trong d6
m va R® 12 nhu d4 x4c dinh trén ddy. Khi X 12 oxy va nhém R'" hogc R'" khong 14 hydro,
cong thirc nay 1a “este”. Khi X 1a oxy va R 1a hydro, cong thirc nay 1a“axit carboxylic”.

Thuét ngit “heteroaryl” bao gbm cac ciu triic vong thom c6 tir 5 dén 7 canh, dugc
thé hoic khong dugce thé, t5t hon néu 1a vong cO tur 5 dén 6 canh, clu tric vong cua nd ¢o
tir mot dén bbn nguyén tir khéc loai. Thuét ngit “heteroaryl” con bao gbm céc hé vong da
vong c6 hai hodc nhiéu vong c6 vong, trong d6 hai hodc nhidu cacbon 1 chung cho hai
vong lién k&, trong d6 it nhit mot trong sb cac vong 1a vong di thom, vi du céc vong c6

vong khac c6 thé 1a xycloalkyl, xycloalkenyl, xycloalkynyl, aryl, heteroaryl, va/hodc
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heteroxyclyl. Cac nhom heteroaryl bao gdm, vi du pyrol, furan, thiophen, imidazol,
oxazol, thiazol, triazol, pyrazol, pyridin, pyrazin, pyridazin va pyrimidin va nhom tuong
tu.

Thuét ngt “nguyén t khac loai” nhu dugc sir dung & ddy c6 nghia 1a nguyén tir
ctia thanh phan bat ky khong phai 1a cacbon ho#ic hydro. C4c nguyén ti dugc wu tién 1a
nito, oxy, phospho va luu huynh.

Thuét ngtt “heteroxyclyl” hodc "nhém di vong” dung dé chi cac céu tric vong
khong thom c6 tir 3 dén 10 canh, dugc thé hoic khong dugc thé, t6t hon néu cac vong c6
tir 3 dén 7 canh, cAu tric vong ctia nd cé tir mot dén bén nguyén tir khac loai. Cac thuét
ngit “heteroxyclyl” hodc “nhém di vong” con bao gdm céc hé vong da vong c6 hai hogc
nhiéu vong c¢é vong trong d6 hai hodc nhiu cacbon 13 chung cho hai vong lién k&, trong
d6 it nhit mot vong 1a di vong, vi du vé cac vong c6 vong khic co thé 1a xycloalkyl,
xycloalkenyl, xycloalkynyl, aryl, heteroaryl, va/hodc heteroxyclyl. Cdc nhém di vong bao
gém, vi du piperidin, piperazin, pyrolidin, morpholin, lacton, lactam va nhém tuong tu.

Thuét ngit “C;.ghydroxyalkyl” ding dé chi nhém Cyealkyl dugc thé bing nhém
hydroxy.

Thuét ngit “polyxyclyl” hodc “da vong” dung dé chi hai hogic nhidu vong (vi du,
xycloalkyl, xycloalkenyl, xycloalkynyl, aryl, heteroaryl, va/hodc heteroxyclyl) trong d6
hai hodc nhidu cacbon 1a chung cho hai vong lién k&, vi du céc vong 13 “vong ngung ty”.
M3i vong clia vong da vong c6 thé dugc thé hogic khong dugc thé .

Thuit ngt “proteasom” nhu dugc st dung & ddy c6 nghia la bao gdm céc
proteasom mién dich va co dinh.

Thuat ngit “gin nhu tinh khiét” nhu dwgc sir dung & ddy, dung dé chi dang da hinh
tinh thé ¢6 do tinh khiét 16n hon 90%, c6 nghia 1a chira hop chét khac bat ky, ké ca hop
chét dang vé dinh hinh twong tmg, v6i lwgng it hon 10% . Tt hon néu dang da hinh tinh
thé c6 do tinh khiét 16n hon 95% hoic thdm chi c6 d9 tinh khiét 16n hon 98%.

4
A

Thuét ngit “dwgc thé” ding dé chi cac gbc c6 cac nhom thé thay thé hydro trén
mdt hodc nhidu cacbon cta khung chinh. Can hiéu ring thudt ngit “su thay thé” hoic
“dugc thé bing” c6 didu kién tuyét d6i cin thiét 1a sy thay thé ndy phai theo héa tri cho
phép ctia nguyén tir dugc thé va nhém thé va sy thay thé nay 1am cho hop chét bén, vi du
khong gdy ra su chuyén héa tw dong nhu béng cach sip xép lai, tao vong, loai bd, v.v..

Nhu duge st dung & ddy, thuat ngir “duge thé” duge hiu 14 bao gbm tit ca cac nhom thé
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chép nhan dugc ciia hop chit hitu co. Theo nghia rong, cdc nhém thé chip nhan dugc bao
gdm cac nhom thé thom va khong thom clia céc hop chét hitu co, khong c6 vong va cb
vong, ¢6 nhanh va khong cé nhanh, vong cacbon va di vong. Cac nhom thé chip nhan
duoc c6 thé 1a mot hodc nhidu hop chit hitu co thich hop, gidng nhau hozc khac nhau.
Theo cac muc dich cia sang ché nay, cac nguyén tir khac loai nhu nitro c6 thé ¢6 cac
nhém thé hydro va/hodc cdc nhom thé chip nhan dugc bat ky cta cac hop chit hitu co da
mo ta & diy thoa man hoa tri ciia cac nguyén tir khac loai. Cac nhém thé c6 thé bao gdm,
vi du, halogen, hydroxyl, cacbonyl (vi du nhu carboxyl, alkoxycacbonyl, formyl hodc
axyl), thiocacbonyl (vi du thioeste, thioaxetat hodc thioformat), alkoxyl, phosphoryl,
phosphat, phosphonat, phosphinat, amin, amido, amidin, imin, Xyano, nitro, azido,
sulfhydryl, alkylthio, sulfat, sulfonat, sulfamoyl, sulfonamido, sulfonyl, heteroxyclyl,
aralkyl hodc gbc thom hogc di thom. Ngudi c6 hiéu biét trung binh trong linh vuc nay s&
hidu ring chinh cac gbc dugce thé trén mach hydrocacbon cé thé dugc thé, khi thich hop.

Thuét ngit “lvong hitu hiéu c6 tic dung diéu tri” clia hop chét ddi véi phuong
phap diéu tri cho d6i twong, ding @8 chi lugng (cac) hop chét trong ché phim ma khi
duoc stt dung 1am mét phan ché do liéu mong muén (cho dong vat c6 vu, tot hon néu 14
ngudi) s& lam gidm triéu ching, cai thién tinh trang hodc lam chdm sy khéi phat tinh
trang bénh theo céc tiéu chuén chép nhén dugce vé mit 1am sang dbi v6i r6i loan hodc tinh
trang bénh can dugc diéu tri hodc myc dich m§ phm, vi du véi ty 1€ loi ich/nguy co hop
1y 6 thé ap dung cho viéc diéu tri bénh bat ky.

Thuét ngir “thioete” dung dé chi nhém alkyl, nhu da x4c dinh trén day, dugc lién
két v6i gbe Iuu huynh. Theo cac phurong 4n duge wu tién, “thioete” duge thé hién béi -S-
alkyl. Cac nhom thioete lam dai dién bao gbdm metylthio, etylthio va nhém twong ty.

Nhu dugc sir dung ¢ ddy, thuat ngit “viéc didu tri” bao gdm viéc lam d4o nguoc,
lam giam hodc 1am ding céc tri¢u chung, du hiéu 14m sang va bénh 1y co ban cua bénh

theo cach 1am cai thién hodc 1am én dinh bénh cua dbi tuong.

Vi du thwe hién sang ché

Vidul

Didu ché hop chit c6 cong thirc 1
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Diéu ché hop chdt c6 cong thirc (B)

Hydroxybenztriazol (HOBT) (10,81g 80,0mmol) va DIEA (200,0mmol, 25,85¢g
35ml) dugc thém vao dung dich chita NBoc leuxin (50,0mmol, 11,56g) va este
phenylalanin metyl (50,0mmol, 10,78g) trong 500ml DMF. Hon hgp nay dwogc lam lanh
dén 0°C trong bé nuéc d& va benzotriazol-1-yloxytris(dimetylamino)-phosphoni
hexaflophosphat (BOP) (80,0mmol, 35,38g) dugc thém theo vai 1an trong thoi gian 5
phat. Hdn hop phén tmg dugc dé trong méi trudng argon va khudy qua dém. Hn hop thu
dwoc duge pha loang bing nude mudi (1000ml) va chiét bang EtOAc (5 x 200ml). Céc
16p hitu co duge két hop va rira bang nuée (10 x 100ml) va nude mudi (2 x 150ml) va
duoc lam kho bing MgSO,. MgSO, dugc loai bo bang cach loc va cic chit d& bay hoi
duoc loai bé dudi p sudt giam dé thu duoc hop chit c6 cong thirc (A) (18,17g). 50ml
dung dich TFA/DCM 80% da dugc lam lanh & nhiét do0 0°C dugc cho thém
BocNHLeuPheOMe (45,86mmol, 18,0g). Dung dich niay dwgc khudy va dé 4m dén nhiét

do trong phong trong thoi gian 2 gid. Cac chét dé bay hoi duge loai bo duéi ap sut giam
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dé thu duoc dau. Sau d6, BocNHhPhe (45,86mmol, 12,81g), DMF (500ml), HOBT
(73,37mmol, 9,91g) va DIEA (183,44mmol, 23,70g 32,0ml) dugc thém vao dau ndy. Hon
hop ndy duoc 1am lanh dén nhiét d6 0°C trong bé nuéc d4 va BOP (73,37mmol, 32,45g)
duoc thém theo vai 1dn trong thoi gian 5 phut. Hén hop phan tng dugc dé trong moi
truong argon va dé 4m dén nhiét do trong phong qua dém. Hon hop thu dugc duge pha
lodng bing H,0 (1500ml) va chiét bing DCM (5 x 300ml). Cac 16p hitu co duge két hop
va rira bing H,O (6 x 300ml) va nuéc mudi (1 x 300ml) va lam kho bing MgSOs,.
MgSO, duoc loai bd bing cach loc va céc chét d& bay hoi dugc loai bd dudi ap suit giam
dé thu duoc chét rin mau vang. Sau d6, EtOH (200ml, 95%) dugc thém vao chét rin mau
vang nay va hdn hop dugc gia nhiét dén 65°C d& hoa tan toan bd cac chét ran. Tiép do,
dung dich dugc thém vao 1000ml H,O lanh va chét két tia tao thanh dugc thu hdi dé thu
dwoc hop chit c6 cong thire (B) (21,59g).

Diéu ché hop chadt cé cong thirc (C)

Hop chét c6 cong thirc (B) (1,80mmol, 1,0g) duge tron véi TFA/DCM (80%) va
khudy & nhiét do trong phong trong thoi gian 1 gidy, khi d6 hdn hop duge ¢d va cho vao
mdi trudng c6 dd chan khong cao trong thoi gian 2 gio dé tao ra mubi TFA cia tri-peptit
amin. Dung dich & nhiét d§ 0°C chwira mubi TFA (1,80mmol) trong DMF (10ml) duge
cho thém DIEA (3,6mmol, 0,7ml), tiép d6 cho thém cloaxetyl clorua (2,7mmol,
0,215ml). Hon hop phéan tmg duge dé 4m dén nhiét do trong phong trong khi khudy qua
dém trong mdi trudng nito. Sau d6, hdn hgp ndy duge pha lodng bing nudc mudi (15ml)
va chiét bing EtOAc (3 x 15ml). Céc 16p hitu co duge két hop, rira bang H,O (2x15ml)
va nuée mudi (2 x 15ml) va lam kho bing Na,SO4. Na,SO, duge loai bd bang céch loc
va cdc chit d& bay hoi dugc loai bé duédi ap sudt giam. Chéit thé dugc tao huyén phu

trong EtOAc va dugc loc dé thu dugc hop chit cé cong thirc (C) (0,640g)

Diéu ché hop chdt cé cong thire (D)

KI (0,019mmol, 0,0032g) va morpholin (0,110mmol, 0,0096g) dugc thém vao
dung dich chtra hop chét c6 cong thie (C) (0,094mmol, 0,050g) trong THF (10ml) va
hdn hop nay dugc khudy qua dém trong moi trudng nito. Cac chét d& bay hoi dugc loai
b6 dudi 4p sult giam va chit thd dugc hoa tan trong EtOAc (15ml), rira bang H,0
(2x10ml) va nuéc mudi (2x10ml) va 1am kho bing MgSO,. MgSO, dugc loai b béing
cach loc va céc chét d& bay hoi dugc loai bo du6i 4p sudt giam dé thu dugc hop chit c6

cong thae (D).
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Diéu ché hop chdt c6 cong thirc (E)

LiOH (0,94mmol, 0,023g) dugc cho vao huyén phu chira hop chét c6 cong thirc
(D) (0,094mmol) trong 4ml hdn hgp chira MeOH/H,0 theo ty 1€ 3:1 dugc lam lanh dén
0°C. Sau thoi gian 12 gid & nhiét d6 5°C, hdn hgp phén tng dugc toi bang 20ml NH,Cl
bao hoa va pha loang tiép bang 10ml H,O. D6 pH clia hén hop phan tmg duoc diéu chinh
dén mirc 3 bang HCI IN, dugc chiét bing DCM (3 x 15ml) va lam kho bing MgSOs.
MgSO, dugc loai bd bang cach loc va céc chét d& bay hoi dugc loai bd dudi ap suit giam

@& thu dugc hop chét ¢ cong thirc (E).

DPiéu ché hop chdt ¢6 cong thirc 1

Hop chét c6 cong thirc (E) (0,082mmol, 0,046g), DIEA (0,328mmol, 0,057ml) va
HOBT (0,133mmol, 0,018g) dugc cho vao dung dich dugc khudy chira hop chét c6 cong
thirc (F) (0,082mmol) trong DMF (2ml). Hén hop nay dugc 1am lanh dén 0°C trong bé
nude da va BOP (0,13 1mmol, 0,058g) dugc thém theo vai 14n. Hon hop thu dugc dugce
khudy & nhiét do 5°C trong moi trudng argon qua dém. Sau do, hdn hop phan ung duoc
pha loing bang H,O (15ml) va chiét bing EtOAc. Lép hitu co duge rira bing nudc,
NaHCO; bdo hoa va nuéc mudi va 1am kho bing MgSO, khan. MgSO, dugc loai bo
bing cach loc va céc chit d& bay hoi dugc loai bo dudi ap sudt giam @& thu duge hop chét
c6 cong thirc 1 (0,034g) (ICs trén co sé proteasom 20S CT-L<100nM; ICs trén co sd té
bao CT-L<100nM).
Vidu2

Hop chét c6 cong thire 1 (1,0g) di hoa tan trong metanol (16ml) duoc gia nhiét
dén 80°C. Sau d6, nuéc (4ml) dugce cho thém tir tir vao va dung dich trong subt dugc dé
ngudi dén nhiét d6 mdi trudng va dung dich ndy dugc lam qué bdo hoa bang cach lam
bay hoi 10ml dung méi bing khong khi nén. Cac tinh thé tao thanh duoc loc, rira bing
8ml hdn hop chira nuéc da loai ion-metanol theo ty 1€ 1:1 va lam kho trong chén khong
trong thoi gian 12 gid dé thu dugc hop chét c6 cong thirc 1 dang tinh thé (0,9g) c6 diém
néng chay bing 212°C.

Pudng cong DSC dic trung clia mau dugce thé hién trén Fig.1 khi duoc ghi lai trén
nhiét lugng ké quét vi phan TA 2920 véi tdc do gia nhiét 12 10°C/phit.

Vidu3
Hop chét c6 cong thirc 1 (1,0g) da hoa tan trong axetonitril (17ml) dwgc gia nhiét

dén 80°C. Sau d6, nuéc (8ml) duge thém tir tir vao va dung dich trong subt dugc dé
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ngudi dén nhiét 46 méi truong va dung dich nay dugc 1am qué bdo hoéa bang cach 1am
bay hoi 10ml dung méi bang khong khi nén. Céc tinh thé tao thanh duoc loc, rira bing
8ml hdn hop chtra nuéc di loai ion -axetonitril theo ty 1€ 1:1 va lam kho trong chan
khong trong thoi gian 12 gior dé thu dugc hop chét c6 cong thire 1 dang tinh thé (0,85g)
¢6 diém néng chay bang 212°C.

Vidu4

Hop chit c6 cong thirc 1 (1,0g) dd hoa tan trong etanol (17ml) duge gia nhiét dén
80°C. Sau d6, nuéc (5ml) duge cho thém tir tir vdo va dung dich trong subt dugc dé
ngudi dén nhiét 46 moi truong va dung dich ndy duge lam qua bdo hoa bang cach 1am
bay hoi 15ml dung méi bing khong khi nén. Céc tinh thé tao thanh duoc loc, rira bing
8ml hdn hop chira nuéc d4 loai ion -axetonitril theo ty 1& 1:1 va dugce 1am kho trong chén
khong trong thoi gian 12 gid' dé thu dwgc hop chét ¢6 cong thirc 1 dang tinh thé (0,82g)
¢6 diém noéng chay bing 212°C.

Vidu5

Hop chét c6 cong thirc 1 (1,0g) di hoa tan trong etyl axetat (30ml) dugc gia nhiét
dén 80°C. Sau d6, nudc (5ml) duge cho thém tir tir vao va dung dich trong sudt dugc dé
ngudi dén nhiét d6 méi truong va dung dich ndy duge lam qua bdo héa bang cach l1am
bay hoi 20ml dung mdi bang khong khi nén. Céc tinh thé tao thanh dugc loc, rira bing
5ml ethyl axetat va dugc lam kho trong chin khong trong thoi gian 12 gid dé thu dugc

hop chét c6 cong thirc 1 dang tinh thé (0,60g) c6 diém néng chay bing 212 °C.

Vidub6

Hop chét c6 cong thirc 1 (1,0g) dd hoa tan trong etanol (15ml) duge gia nhiét dén
80°C. Sau d6, nude (5ml) dugc cho thém tir tir vao va dung dich trong subt dugc dé
ngudi dén nhiét do mai truong, dung dich nay duge lam qué bao héa bing cach 1am bay
hoi 10ml dung moi bﬁng khong khi nén. Céc tinh thé tao thanh duoc loc, rira b%mg 10ml
hdn hop chira nu6c da loai ion -axetonitril theo ty 16 1:1 va dugc 1am kho trong chén
khong trong thoi gian 12 gid dé thu duogc hop chét c6 cong thirc 1 dang tinh thé (0,54g)
¢6 diém nong chay bing 212°C.

Vidu7
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Diéu ché hop chdt c6 cong thike (F)

Hop chit c6 cong thire (G) (0,43g) duge diéu ché theo phuong phép trong don yéu
cAu cép patent M§ sb 2005-0256324 va dugc thém vao binh phan img cing voi Pd/C
(10% trong lugng, 0,10g), sau d6 cho thém tir tr TFA (35ml). Binh phan Umg duoc tao
chan khong va thdi lai bing khi hydro ba 1in va sau d6 hdn hop phan tmg dwgc khudy
trong moi truwdong hydro c6 ap sudt 1 at & nhiét do trong phong trong hai gi. Sau d6, hdn
hop phan tmg dugc loc qua xelit va phin nudc loc dugc cd duédi ap suit giam.
Diclometan (25ml) dugc thém vao va cac chit d& bay hoi dugc loai bd dudi ép sut giam.
Xird dic mau vang tao thanh dugc lam khd trong moi trudng cé do chan khong cao dén
trong lugng khong dbi. Sau d6, xird ndy dugc chuyén vao binh c6 dung tich 50ml va rira

bing 8,5ml dietyl ete d¢é thu dugc hop chit c6 cong thirc (F) dang tinh thé (0,33g).

Diéu ché hop chdt c6 cong thikc 1

Binh phéan tng c6 dung tich 10ml dugc nap hop chét 1-hydroxybenzotriazol
(HOBT, 0,54g) va N,N,N’,N’-tetrametyl-O-(1H-benzotriazol-1-yl)uroni hexaflophosphat
(HBTU, 1,54g) va dugc pha lodng dén 50ml bing DMF. Dung dich gbc nay chira chit
lién két ¢6 ndng d6 0,40 M ddi v6i ca HOBT va HBTU.

Hop chét c6 cong thire (E) (0,61g), hop chét co6 cong thirc (F) (0,33g) va dung dich
gbe chira chét lién két (2,7ml), dugc thém vao binh phan tng c6 dung tich 10ml va hon
hop nay duge lam lanh dén 0°C. Sau d6, DIEA (0,56ml) dugc thém nho giot vao dung
dich da lanh nay. Hdn hop duoc khudy & nhiét do 0°C trong 60 phut va sau d6 dugc toi
bé‘mg cach cho thém dung dich natri bicacbonat bdo hoa (15ml). Hdn hop thu dugc duge

pha lodng bang etyl axetat (35ml) va cac 16p dugc tach riéng. Lép hitu co dugce rira bing
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dung dich natri bicacbonat bdo hoa (3 x 15ml), nuée mudi (2 x 15ml) va 1am kh6 bing
natri sulfat. Natri sulfat dugc loai bd bing cach loc va céc chét d& bay hoi dugc loai bod
dudi 4p sudt giam dé thu duge xird dic, xird ndy dugc 1am kho tiép trong moi trudng cd

d5 chan khong cao dé thu dugc hop chit c6 cong thirc 1 thd dudi dang bot (0,59g).

Vidu8

Hop chét c6 cong thirc 1 thd (0,590g) dugc hoa tan hoan toan trong metanol
(11ml) bing cach khudy va gia nhiét trong bé diu (80°C) va nudc dd kht ion (17ml) dugc
thém nho giot vao. Hon hgp ndy dugc cdy mam két tinh 13 hop chét c6 cong thirc 1 dang
tinh thé, khudy va dé bay hoi tir tir trong thoi gian 12 gid dén khoang 20ml dé 1am két taa
hop chét c6 cong thire 1. Huyén phu dugc loc, rira bang hdn hop chira nuéce da loai ion -
metanol (4ml) theo ty 1€ 1:1 va dugc lam khd trong chan khong trong thoi gian 12 git &
nhiét d trong phong dé tao ra hop chét c6 cong thirc 1 dudi dang chét rin mau tring
(0,25g). Bude 1am két tinh dugc 13p lai thém hai 14n dé thu duge hop chit c6 cong thirc 1
dang tinh thé (0,13g).

Hop chit c6 cong thirc 1 dang tinh thé (0,3g) dugc hoa tan trong isopropanol
(15ml) bang cach khudy va gia nhiét trong bé déu (80°C). Dung dich nay dugc cd dudi ap
suat giam dé 1am giam thé tich dén 5ml. Nuéc d4 loai ion (20ml) dwoc thém nhanh vao
va huyén phu tao thanh dugc khudy manh trong thoi gian 1 gio. Chét két tia nhu thiy
tinh dugce loc, rira bing nudc da loai ion (25ml) va duge 1am kho dé thu dugc hop chét c6
cong thirc 1 dang vo dinh hinh (0,3g).

Puong cong DSC dic trung cua mAu vo dinh hinh dugc thé hién trén Fig.7 duoc
ghi lai trén nhiét lugng k& quét vi phan TA 2920 véi téc d9 gia nhiét 1a 1°C/phut ddi véi
dang v6 dinh hinh ctia hop chét c6 cong thirc 1.

Nhiu xa dd bot tia X (XRDP) dic trung ctia bot v dinh hinh dugc thé hién trén
Fig.8 va dugc ghi trén thiét bi Shimadzu XRD-6000 st dung bitc xa Cu Ka [dién 4p va
cudng do dong dién duge dit & 40 kV va 40 mA tuong Ung; gbc phin ky va khe tan xa
dugc dit & 1° va khe nhan dugc dit ¢ 0,15 mm; B¢ phat hién nhép nhday chtra Nal duoc
sir dyng d& phat hién birc xa nhiu xa; quét lién tuc & tdc @6 quét 3°phit (0,4 gidy/bac
0,02°) véi goc 0-26 nam trong khoang tir 2,5 dén 40° 20; cac mAu dugc cho vio cdc nhom
c6 gin silic; va cac sd liéu duge thu thap va phén tich bing céach str dung thiét bi XRD-
6100/7000 v.5.0].
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Vidu9

Diéu ché hop chdt cé cong thirc(F)

Binh phén tmg dugc nap hop chit c6 cong thirc (G) va etyl axetat (400ml) va dung
dich nay dwgc lam lanh trong bé nuéc d4 trong 15 phut kém theo khudy. Axit trifloaxetic
(200ml) duge cho thém nhé giot vao, duy tri nhi¢t do bén trong & mirc thap hon 10°C.
Pd/C (3,6g) dugc théfn vao theo mot 14n va binh phan tmg dugc thdi trong mdi trudng cb
d6 chan khong cao va dugce nap lai hydro ba lan. Sau thoi gian 2 gi®, hdn hop phan tng
dugce loc qua xelit va phan nuée loc duge lam bay hoi duéi ap sudt giam thanh diu mau
cam dic, ddu nay dugc lic nhe v6i 170ml dietyl ete. Khi binh phan tng dugc léc, céc tinh
thé min dugc tao ra. Binh nay duoc dé yén & nhiét do trong phong va qua trinh két tinh
nhanh dugc dién ra. Sau thoi gian 1 gio & nhiét do moi treong, binh phan ung duoc day
nép chit va cho vao may 1am lanh qua dém (nhiét 46 <-5°C). Chét rin dang tinh thé tao
thanh dugc loc va rira b%ng etyl ete dugc lam lanh bang nuéc da (S0ml) va 1am kho trong
moi truong ¢b do chan khong cao, thu dugc hop chét c6 cong thie (F) dudi dang cic tinh

thé mau tring min (14,1g; diém néng chay: 137°C).

Didu ché hop chdt c6 cong thirc 1

Binh phan tng dugc nap hop chét c6 cong thirc (F) (10g), hop chét c6 cong thire
(E) (15,3g), HBTU (15,3g), HOBt (5,5g) va DMF (300ml). Hon hop nay dugc khudy
manh cho dén khi hoa tan v dugc cho vao bé NaCl/nuée da (-5°C). Sau thoi gian 15
phut, DIEA (7,1ml) dugc cho thém nho giot trong thoi gian it hon 10 phat, duy tri nhiét
d06 bén trong thap hon -3°C. Sau khi cho thém xong, hén hop phéan tng dwgc khudy trong
bé néu trén trong thoi gian 1 gio va dugce toi bing cach cho thém dung dich NaHCO; bdo
hoa (200ml). Huyén phu dic dugc chiét bang etyl axetat (1,5 1) va 16p hitu co dugc rira
bang dung dich NaHCOj3 bdo hoa (2 x 300ml) va dung dich NaCl bio hoa (200ml) va sau
d6 1am khd bing MgSO,.

Lop hitu co duge ¢ dén khoang 50ml dudi 4p sudt gidm va metyletyl keton
(200ml) dugc thém vao va dung dich nay lai dugc ¢ dén khoang 50ml. Metyletyl keton
(125ml) lai dugc thém vao va dung dich thu dugc dwge khudy trong bé diu (80°C) cho
dén khi trong suét. Sau d6, dung dich nay dugc d& ngudi va duge cdy mim két tinh 1a
hop chét ¢6 cong thirc 1 tinh khiét dang tinh thé. Hdn hop nay duoc khudy trong thoi gian
2 gid & nhiét d6 25°C va sau d6 khufly qua dém & nhiét do 0°C. Chét két tia rn mau

tréng dugc loc va rira bing metyletyl keton dwgc lam lanh bang nude da (300ml) dé thu

-76-



21112

dugc chit rén mau tring. Chét rin nay dugc 1am kho trong méi trudng c6 dd chan khong
cao & nhiét do mdi truong dén khi trong lwgng khong ddi dé thu duoc 13,5g hop chit c6
cong thie 1 dang tinh khiét,

Vidu 10
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Diéu ché hop chit c6 cong thikc (F)

Binh phan tng dugc nap hop chét c6 cong thirc (H) (100g) [xem tai liéu: Bioorg.
Med. Chem. Letter 1999, 9, 2283-88] va diclometan (300ml) trong moéi trudong nito va
dung dich nay dugc lam lanh trong bé nuéc da dén nhiét do 0-5°C. Axit trifloaxetic
(136,9ml) dugc cho thém nhd giot kém theo khudly & nhiét d6 0-10°C, sau d6 hon hop
phan Umg dugc 14y ra khoi bé nuéc d4 va dugc khudy & nhiét do trong phong trong thoi
gian 2 gio. Tiép d6, metyl tert-butyl ete (300ml) dugc thém vao va 400ml dung méi dugce
1am bay hoi duéi 4p sudt gigm. Sau d6, MTBE (200ml) dugc thém vao qua phéu bd sung
va dung dich nay dugc khudy trong 20 phut & nhiét d§ 20°C, tiép d6 heptan (1000ml)
dugc thém vao trong 10 phiit va hdn hgp phan ung dugce lam lanh dén nhiét do 0-5°C.
Hon hop nay dugc khudy trong 30 phiit va sau d6 cac chit rén dugc loc, rira bing heptan
lanh (0-5°C, 3 x 100ml) va lam kho trong moi trudng c¢6 do chan khong cao dén trong
luong khong ddi dé thu duoc 90,69g hop chét c6 cong thic (F) duéi dang chit rin mau

tréng.

Piéu ché hop chdt cé cong thikc 1
Dung dich chira hop chét c6 cong thirc (F) (137,53g) trong DMF (900ml) dugc
lam lanh trong bé NaCl/nuée da dén nhiét d6 -2°C. HBTU (138,06g), HOBT (55,90g),
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hop chét c6 cong thire (F) (90,00g) va sau d6 DMF dugc 1am lanh bing nuéc d4 (180ml)
duge thém vao dung dich, tiép d6 cho thém DIEA tinh khiét (67,19g 509,66mmol) qua
phéu nhé giot véi tdc dd sao cho nhiét dd bén trong dugc duy tri & ~0°C. Sau thoi gian 2
gi0, isopropyletylamin tinh khiét (24,0g) dugc thém vao qua phéu nhé giot. Hon hop nay
dugc khudy & 0°C cho dén khi mirc d6 chuyén héa >99%. Tiép d6, hdn hop phén tng
duoc chuyén timg phan vao ph&u nhé giot va cho thém tir tir vao dung dich NaHCO; nira
bdo hoa dugc 1am lanh bing nuée da (3,6 1) (nhiét @ bén trong dugc duy tri & 20°C).
Huyén phi dic tao thanh dugc khudy bang thiét bi khudy co hoc trong 30 phit va sau d6
cac chét rin dugc loc va banh loc duge rira bang nudce da lanh (2 x 1350ml). Tiép do, cac
chét rin dugc hoa tan trong diclometan (2,7 1) va pha hitu co dugc chiét bing nude (cac
phin 2700ml) cho dén khi ty 16 % dién tich twong d6i cia HOBYHBTU la <15% theo
phuong phép HPLC (200 pl dung dich mau HPLC). Pha hitu co dugc loc qua niit natri
sulfat va sau d6 dugc loc tiép qua tdm than hoat tinh.

Pha hitu co dugc cd dudi 4p suit giam va metyletyl keton (1350ml) dugc thém
vao va dung dich nay lai dugc cd dudi ap sudt giam. Tiép d6, metyletyl keton (1350ml)
dugc thém vao va dung dich nay lai dugc c6 dudi ap sudt giam. Dung dich c0 tao thanh
dugc lam lanh dén 0°C cho dén khi tao ra céc chét rén; sau d6, hdn hop nay dugc gia
nhiét dén 75°C khi metyletyl keton b sung dugc thém vao (khoang 750ml) cho dén khi
hoa tan hoan toan. Dung dich nay dugc lam ngudi dén 65°C va dugc cdy mam két tinh va
dung dich/huyén phi dic tao thanh dugc 1am ngudi véi tde do 0,5°C/phit dén 20°C (tdc
d6 khudy 60-70 vong/phit). Huyén phu dic dugc khudy trong thoi gian it nhét 12 5 gio &
* nhiét d6 20°C d 1am két tinh hoan toan. Céc chét rin dugc loc bd va rira bang metyletyl
keton dugc l1am lanh biang nu6c @ (720ml) va banh loc dugce lam khod dudi dong nito
trong thoi gian 1 gio. Cac chét rin dugc chuyén vao binh phan tmg c6 day tron va lam
kho dudi 4p sudt gidm dén trong lwgng khong dbi dé thu duge 116g hop chét c6 cong
thirc 1 dang tinh thé.

Vidu 11

Metanol (200ml) dugc thém vao hop chét c6 cong thirc 1 dang thd va hdn hop nay
duge ¢d dén 100ml. Thém tiép metanol (275ml) vao, cing v6i nude da khir ion (75ml) va
hén hop nay duge cd dén 400ml. Tiép @6, dung dich trong subt dugc ciy mam két tinh 12
hop chét c6 cong thirc 1 tinh khiét dang tinh thé, dugc khudy va dé bay hoi tir tir trong

dong khong khi nén dén 200ml. Chét rin mau hoi vang tao thanh duoc rira bang nudc da
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loai ion (400ml) va hén hgp chira nuéc di loai ion-metanol theo ty 1€ 1:1 (300ml) cho
dén khi trd thanh mau tring va phin nuée loc trd thanh trong subt. Sau d6, hop chét co
cong thirc 1 dugce 1am kho trong chan khong trong thoi gian 12 gio.

Hop chét c6 cong thire 1 tao thanh (17,3g) duge hoa tan hoan toan trong metanol
(275ml) bing cach khudy va gia nhiét trong bé dau (bé dugc diéu chinh & 85°C; nhiét do
ctia hdn hop thap hon 65°C). Nuéc di loai ion (75ml) duge cho thém nho giot trong 15
phut va hdn hop trong sudt dugc d& ngudi dén nhiét d9 trong phong. Cac tinh thé mim
ctia hop chit c6 cong thirc 1 duge thém vao dung dich da khudy va hdn hop nay dugc dé
¢6 din din trong dong khong khi nén dén khoang 250ml trong thdi gian 9 gid. Sau do,
cac tinh thé duoc loc va rira bang hdn hop chita nuéc dd loai ion-metanol theo ty 18 1:1
(300ml). Chét rin mau tring dugc lam kho trong chan khong trong thoi gian 12 gid &

nhiét d6 22°C d& thu duge hop chét c6 cong thirc 1 dang tinh thé (14,0g).

Vidu 12

Hop chét c6 cong thirc 1 dang thd (12,1g) dugc hoa tan hoan toan trong metanol
(50ml) bing cach khudy va gia nhiét trong bé diu (bé dugc diéu chinh ¢ nhiét d6 85 °C;
nhiét do ctia hdn hop thép hon 65°C). Dung dich trong sudt duge dé ngudi dén nhiét do
trong phong va céc tinh thé mim 13 hop chét c6 cong thirc 1 dugc thém vao dung dich.
Hdn hop nay dugc dé két tinh trong thoi gian 3 gid & nhiét do trong phong. Chét rin tao
thanh dugc rira bang hdn hgp chira nudc da loai ion-metanol theo ty 1& 1:1 (500ml), duogc
loc va lam kho trong chin khong trong thoi gian 12 gid dé thu dugc hop chit co cong
thirc 1 dang tinh thé (9,4g).

Vidu 13

Piéu ché hop chdt c6 cong thicc (F)

Binh phan tng duoc nap hop chét c¢6 cong thie (H) (1g) va etyl axetat (20ml) va
dung dich nay dugc lam lanh trong bé nudc da trong 15 phit kém theo khudy. Tiép do,
axit trifloaxetic (10ml) dugc cho thém nhd giot vao, trong khi duy tri nhiét do bén trong
thdp hon 3°C. Sau khi khudy & nhiét do 0°C trong thoi gian 2 gid, hdn hop phéan img
duge d& 4m dén nhiét dd moi truong va dugce khudy trong thoi gian 2 gio nita. Sau do,
dung dich nay dugc 1am bay hoi dudi 4p sudt giam thanh dau ddc khong mau. Hon hop
tho nay duge léc nhe voi 10ml dietyl ete va khi dung dich duogc lic, céc tinh thé min duge

tao ra. Sau 30 phut & nhiét 6 mdi treong, binh phan tng dugc diy nép chit va cho vio
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may lam lanh qua dém. Chét rén dang tinh thé tao thanh duoc loc va rira bing dietyl ete
dugc lam lanh bing nude da va sau d6 dugc 1am kho trong mdi trudng c¢6 dd chan khong
cao dén trong lwong khong dbi @& thu dwgc cac tinh thé min mau tring cta hop chit c6

cong thirc (F) (670 mg).

Vidu 14

Piéu ché hop chit cé cong thike 1

Hop chét c¢6 cong thic (E) (14,2g), HBTU (14,3g), HOBT (5,1g) va DMF
(300ml), dugc thém vao hop chét c6 cong thirc (F) va hdn hop ndy duoc khudy & nhiét do
trong phong dé hoa tan hoan toan. Hon hop phan tng dugc lam lanh trong bé nude da
trong 15 phut va DIEA (32ml) dugc thém vao trong 15 phut trong khi duy tri nhiét do
bén trong thép hon 10°C. Tiép d6, hén hop phan tng duge khudy & nhiét do 0°C trong
thoi gian 1 gio trude khi né dugce toi bang dung dich natri bicacbonat bdo hoa (200ml).
Hon hop nay dugc chiét bang etyl axetat (1,51) va 16p hitu co duoc ria bang natri
bicacbonat bio hoa (2 x300ml) va nuéc da loai ion (1 x 200ml). Phan nuéc rira két hop
dugc chiét bang etyl axetat (200ml) va céc 16p hitu co duge két hop (1,7 1).

Cac 16p hitu co két hop (1,7 1) dugc cd dudi ap sudt giam dén 100ml, sau d6 cho
thém metanol (200ml) va hdn hop nay lai dugc co d&n 100ml. Cho thém tiép metanol
(200ml), nuéc da loai ion (75ml) duge cho thém tir tir kém theo khudy va hdn hop nay
dugc ¢6 dén 300ml. Dung dich trong sudt dugc cdy mam két tinh 13 hop chét c6 cong
thirc 1 dang tinh thé, dugc khudy va cb tir tir trong dong khong khi nén dén khoang
200ml. Chét rin mau tring nga dugce rira cho dén khi chét rén nay tré thanh mau tréng va
phin nuéc loc trd thanh trong sudt bing hdn hop chira nude da loai ion-metanol theo ty 1&
4:1 (2 1) va hdon hop chira nuée da loai ion-metanol theo ty 1€ 1:1 (500ml). Chét ran tao
thanh dugc 1am kho trong chin khong trong thoi gian 12 gid & nhiét do 22°C dé thu duoc
hop chét c6 cong thirc 1 (16,8g).

Hop chét ¢6 cong thirc 1 duge hoa tan hoan toan trong etanol (200ml) bing cach
khudy va gia nhiét trong bé diu (bé dugc diéu chinh & nhiét do 85°C; nhiét do cia hon
hop thip hon 65°C). Dung dich trong sudt duoc d& ngudi dén nhiét d6 trong phong va céc
tinh thé mAm cta hop chit c6 cong thic 1 dugce thém vao dung dich da khudy va hén hop
ndy dugc thdi bing khong khi va dé két tinh. Sau d6, hdn hop nay duoc loc, rira bang hon
hop chita nu6c da loai ion -axetonitril theo ty 1 1:1(200ml) va dugc lam kho trong chén

khong trong thdi gian 12 gid ¢ nhiét do trong phong @8 thu dugc 10,2g hop chét c6 cong
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thirc 1 dang tinh thé.

Vidu 15

Diéu ché hop chdt cé cong thirc (F)

Binh phan tng cé dung tich 500ml dugc 1ip may khudy co hoc, cip nhiét dién, bé
1am lanh. Hop chét ¢6 cong thirc (G) (12,5g) dugc hoa tan trong etyl axetat (125ml) va
dung dich trong subt dugc lam lanh dén nhiét do 0-5°C, sau d6 cho thém tir tir axit
trifloaxetic (375ml) sao cho nhiét 40 bén trong dugc duy tri & mic dudi 10°C. Sau khi
lam 4m dn nhiét d6 trong phong, Pd 5%/C (1,25g) dugc thém vao va hdn hop phan tng
dugc dé trong mdi trudng hydro trong thoi gian 2 gio. Hon hop ndy dugce loc qua soi thuy
tinh va rira bang etyl axetat (50ml). Tiép @6, phan nuéce loc duge cd dudi ap suét giam dé
tao ra diu mau vang. MTBE (50ml) dugc thém vao dau nay va duoc lam ddng bay hoi
v6i diu mau vang & nhiét @ 25°C. MTBE (60ml) dugc thém tiép vao va hdn hop nay
duoc 1am lanh dén -10°C va khudy trong 60 phit. Sau d6, heptan (120ml) dugc cho thém
tir tir vio hdn hop da khudy va viéc khudy dugc tiép tyc & nhiét do -10°C trong 15 phut
nita. Chét rén dugc thu hdi bing cach loc va céc tinh thé dugc rira biang heptan (2 x 40ml)
va lam kho trong mai truong c6 do chén khong cao & nhiét do trong phong (22°C) dén

trong lugng khong dbi (10,1g).

Diéu ché hop chat ¢é cong thirc 1

Binh phan tmg c6 18p thiét bj khudy co hoc, cip nhiét dién, bé 1am lanh, 6ng nap
nito va éng 1am kho dugc nap DMF, hop chét c6 cong thirc (F) (133,9¢), hop chit ¢6
cong thire (E) (241,8g), HBTU (242,8g) va HOBT (86,5g) va h&n hop nay duge khudy va
lam lanh dén nhiét do 0-5°C. Sau d6, DIEA (156ml) dugc cho thém tir tir vao trong thoi
gian it nhét 1 30 pht, trong khi duy tri nhiét d bén trong trong khoang 0-5°C. Hén hop
phén ung dugc khudy & nhiét 6 0-5°C trong thoi gian 1 gitr va sau d6 dugce rét vao dung
dich bdo hoa dugc khudy manh chita natri bicacbonat (3630ml) va etyl axetat (900ml).
Etyl axetat (2000ml) dugc thém tiép vao dé chiét san phim va 16p hitu co dugc tach ra.
Sau d6, 16p nude duogc chiét biang etyl axetat (1930ml). Cac pha hitu co duge két hop va
rira bang dung dich natri bicacbonat bdo hoa (2420ml) va nu6e mudi (2420ml), 1am kho
bang magie sulfat (360g), loc qua soi thuy tinh va rira biang etyl axetat (2 x 360ml).

Dung dich tao thanh dugc cd dén trang thai ban ran dudi ap suét giam va metanol

(725ml) dugc thém vao va lam ddng bay hoi dudi ap sudt giam dé tao ra hop chét c6
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cong thirc 1 dang béan rin. San phim thd nay dugc hoa tan trong metanol (5320ml) va
dung dich tao thanh dwgc khudy trong khi nuéc (2130ml) duge thém vao trong 20 phut.
Khi cho thém nuéc xong, khoang 0,3g hat tinh thé tinh khiét dwgc thém vao va dung dich
metanol/nue duge khudy trong thoi gian 3 gio. Chét rén mau tring dang tinh thé tao
thanh dugc tach biang cach loc va san phdm mau tring dang tinh thé min dugc rira bing
dung dich metanol/nudc (theo ty 1€ 1:1, 1200ml). Chét rén tao thanh dugc rira bang dung
dich metanol/nuée (ty 16 1:1, 1200ml) va san phim dang tinh thé dugc rét vao khay lam
khd va dugc lam khod dén trong lwong khong dbi trong mdi trudng c6 do chan khong cao
& nhiét 6 27°C duéi dong nito d& thu dugc hop chét c6 cong thirc 1 dang tinh thé
(230g).

Vidu 16

Piéu ché hop chdt cé cong thirc (F)

Binh d4y tron ¢6 3 ¢d, dung tich 100ml dugc nap hop chét c6 cong thic (G) (5g)
va diclometan (15ml). Hon hop ndy dugc khudy cho dén khi cic chét rin dugc hoa tan
hét va sau d6 cho vao bé nudc da. Sau 20 phut, nhiét do bén trong dat dén 0,6°C va axit
trifloaxetic dugc cho thém nhd giot trong 5 phit. Sau khi cho thém xong, binh phan tng
dugc dé 4m dén nhiét do trong phong. Sau thdi gian 2 gio, MTBE dugc cho thém vao
binh nay (35ml) va hdn hgp dugc lam lanh trong bé nudc da, trong d6 hop chit c6 cong
thtre (F) bt dau két tinh trong khi 1am lanh. Sau d6, heptan (65ml) dugc cho thém nhé
giot vao binh phan tmg trong 15 phut va binh nay dugc dé trong may lam lanh (-5°C).
Sau thoi gian 1 gid, san phdm dang rin mau tring dwoc thu hdi va ria bang heptan

(10m1) @& thu dugc 4,57g hop chét c6 cong thire (F).

Vidu 17

Diéu ché mudi xitrat ciia hop chdt cé cong thirc 1

Hop chét co6 cong thire 1 (10g) va axit xitric (2,7g) dugc hoa tan trong THF (75ml)
va axetonitril (50ml). Tiép d6, dung dich ndy dugc khudy trong thoi gian 2 gio & nhiét do
trong phong, khi do6 chét két tha mau tring dugc tao ra. Sau d6, binh nay dugc lam lanh
dén -10°C va khudy qua dém. Céc chit rin duoc loc va rira bing 100ml axetonitril d& thu

duoc 11,52g mudi xitrat cia hop chét c6 cong thire 1.

Vidu 18
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Diéu ché hop chdt c6 cong thire (H) va (Q)
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Diéu ché hop chat cé cong thicc (I)

Huyén phu chtra hop chét dimetyl hydroxylamin hydroclorua (10,53g 108mmol)
trong DCM (270ml) trong moi tredng argon dugc khudy manh trong thdi gian 0,5 gid,
sau d6 cho thém TEA (10,92g 14,75ml, 108mmol) qua phéu bd sung. Dung dich chira
Boc-Leuxin-OH (25,0g 108mmol) trong DCM (270ml) dugc lam lanh dén 0°C, sau do6
cho thém nhé giot isobutylcloformat (14,73g 13,98ml, 108mmol) qua phéu bd sung. Hon
hop nay dugc lam lanh tiép dén -20°C va NMM (10,92g 11,87ml, 108mmol) dugc thém
vao qua phéu bd sung véi téc do sao cho nhiét do bén trong dugc duy tri thip hon -10°C.
Sau khi khudy trong 5 phit & nhiét d6 -20°C, dung dich dimetylhydroxylamin da didu ché
tir trude duge thém vao qua dng biang Teflon c6 long dng rong. Hon hop phan tmg duogc
14y ra khoi bé 1am lanh va dé 4m dén nhiét d9 trong phong qua dém. Sau d6, hdn hop nay
dwoc pha lodng bing nudce (100ml) va khudy trong 15 phut. Céac 16p duge tach ra va 16p
nude duge chiét bing DCM (2 x 50ml). Céc 16p hitu co dugce két hop, rira bang HC1 IN
(4 x 150ml), nudce (1 x 150ml), NaHCOj; bdo hoa (2 x 100ml), nude mubi (1 x 250ml) va
lam kho bing Na,SO,. Na,SO, duge loai bd bang cach loc va cac chit dé bay hoi dugc

loai b6 duéi &p sudt giam dé thu duoc hop chét ¢6 cong thie (I) (28,05g 102mmol).
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Diéu ché hop chat c6 cong thire (J)

Dung dich & nhiét d6 0°C chira hop chit c6 cong thirc (I) (10,0g 36,4mmol) trong
100ml THF kho, trong mdi truong argon duge cho thém nhd giot isopropenyl magie
bromua (364ml, 182mmol, 5,0 dwong lwong, dung dich 0,5M trong THF) bing céich st
dung ph&u bd sung. Téc @ cho thém dugc diéu chinh sao cho nhiét dd hdn hop phan ting
bén trong dugc duy tri & mirc dudi 5°C. Sau thoi gian 6 gio, hdn hop nay dugce rét vao
250ml NH,Cl bdo hoa va 500ml nudc da u6t. Sau khi khudy trong 30 phut, hdn hop tré
thanh trong sudt va cac chit dé bay hoi dugc loai bé dudi 4p sudt giam va chét tho dugc
pha loang bing EtOAc (200ml). Cac 16p dugc tach ra va 16p nuée dugce chiét bang
EtOAc (3 x 150ml), céac 16p hitu co duge két hop, rira bang nude (2 x 150ml), nuée mudi
(2 x 150ml) va lam khé bing MgSO,. MgSO, dugc loai bé bing cach loc vi cac chét d&
bay hoi dugc loai bd dudi ap sudt giam. Tinh ché bang cach sdc ky nhanh (hdn hop
hexan/ EtOAc theo ty 1& 15:1) thu dwgc hop chét c6 cong thirc (J) duéi dang chét rin
(7,5g 29,37mmol).

Diéu ché hop chdt c6 cong thitc (K) va (L)

Dung dich & nhiét 6 0°C chira hop chét c¢6 cong thirc (J) (5,0g 19,58mmol) trong
200ml MeOH dugc cho thém CeCl;-7H,0O (8,75g 23,50mmol). Dung dich nay duoc
khudy trong mdi trudong argon cho dén khi CeCl;-7H,0 dugc hoa tan hoan toan. Dung
dich thu dugc dugc cho thém NaBH, (0,88g 23,50mmol) theo 10 1in trong 2 phut. Tiép
d6, hén hop phan tmg duge khudy trong mdi truong argon & nhiét do 0°C trong thoi gian
6 gio. Hon hop thu dugc dugc t6i & nhiét o 0°C bang khoang 2,5ml HOAc bing va sau
30 phut khudy tiép & nhiét 6 0°C, hdn hop nay tr thanh trong subt. Cac chét d& bay hoi
duoc loai bé dudi ap sut giam va dau tao thanh duge hoa tan trong EtOAc (200ml). L6p
hitu co dugce rira bang nude (2 x 100ml), nudce mudi (2 x 100ml) va lam khd bing
MgS0O,. MgSO, dugc loai bd b%lng cach loc va cac chat dé bay hoi dugc loai bé dudi ap
sudt giam dé thu dugc hop chit c6 cong thirc (K) va (L) duéi dang chét rin mau tréng
giéng nhu sap (4,75g 18,5mmol). Ty 1& chit ddng phan khong dbi quang la 4,5:1 khi
dugce xac dinh theo phuong phap HPLC.

Diéu ché cdc hop chdt c6 cong thire (M), (N), (O) va (P)

Dung dich chira hgp chét c6 cong thire (K) va (L) (0,025g 0,097mmol) trong DCM
(1ml) dugc cho thém mCPBA (0,018g 0,107mmol). Hon hop nay dugc khudy & nhiét 46
trong phong trong 1 gid, khi d6 hdn hgp dugc pha lodng bang NaHCO; bdo hoa (Sml).
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Céc 16p dugce tach ra va 16p nuéc duge chiét bang DCM (2 x 2ml). C4c 16p hiru co dugce
két hop va rira bang nude (2 x 5ml), nuéc mudi (2 x Sml) va lam khd bang MgSO,.
MgSO, dugc loai bod bang cach loc va cac chét d& bay hoi dugc loai b duéi 4p sut giam

dé thu dugc dau.

Piéu ché hop chdt cé cong thire (H) va (Q)

Dung dich chira Dess-Martin Periodinan (0,023g 0,055mmol) trong 1ml MeCN &
nhiét d@d 5°C duge cho thém hdn hgp chia hop chit (M), (N), (O) va (P) (0,010g
0,037mmol) dudi dang dung dich trong MeCN (1ml). Hon hop ndy duge cho vao moi
truong argon va dé Am dén nhiét @ trong phong trong khi khudy qua dém. Khi khudy
xong, chit két tia mau tring dugc tao ra va hdn hgp phan tng dugc lam lanh trong bé
nudc da va pha lodng bing 2ml NaHCO; béo hoa. Hén hop nay dugc pha lodng bang
10ml EtOAc va céc chét rdn dugc loai bo bing cach loc qua nut xelit. Hon hop thu duge
duoc chuyén vao phéu tach va céc 16p dugc tach ra. Lép nuéce dugce chiét bing EtOAc (2
x 5ml) va céc 16p hitu co duge két hop, rira bing nuée (3 x Sml) va nuée mudi (1 x 10ml)
va sau. d6 lam kho b%lng Na,S0,. Na,SO4 duogc loai bd béng cach loc va cac chét d& bay
hoi duge loai bo dudi ap suat giam dé thu dwgc hdn hop chira hop chat 6 cong thic (H)

va (Q) duéi dang diu mau vang nhat.

Vidu 19
Diéu ché hop chit c¢é cong thirc (H) va (Q) theo cdch khdc

pyridin |
0 + R
BocHN NaOCl 1) BocHN BocHN
0 0
(H) Q)

o} (10% trong nudc
(R)

Dung dich ¢ nhiét d§ -5°C chira hop chét c¢6 cong thic (R) (0,200g 0,78mmol)
trong pyridin (3ml) dwgc cho thém nho giot dung dich NaOCI 10% trong nudce (1,5ml)
véi tbe dd sao cho nhiét dd phan ung bén trong dugc duy tri & mirc dudi -4°C. Sau khi
cho thém NaOCI xong, binh phan g dugc cho vao bé nuée da & nhiét do 0°C va khudy
trong thoi gian 2 gio. Tiép d6, hdn hop ndy dugc pha lodng bang EtOAc (10ml), rira bang
nuée (2 x 10ml), nuée mudi (2 x 10ml) va 1am khd bang Na,SO,. Na,SO, dugce loai bo
bing cach loc va cac chét d& bay hoi dugc loai bd dudi 4p suét gidm dé thu dugc hdn hop
thé chtra hop chét c6 cong thirc (H) va (Q). Tinh ché bing cach sic ky nhanh (hdn hop
hexan/ EtOAc theo tj 1& 20:1) @& thu dugc hop chét c6 cong thire (H) duéi dang dau
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(0,059g 0,216mmol) va hop chét c6 cong thic (Q) dudi dang chét rin (0,023
0,085mmol).

Vidu 20

Diéu ché hop chdt cé cong thiec 1
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Diéu ché hop chdt cé cong thirc (F)

Binh phén g day tron c6 dung tich 10ml dugc cho thém hop chét c6 cong thirc
(H) (0,050g 0,18mmol) va DCM (0,80ml). Hén hgp nay dugc lam lanh dén nhiét d§ 0°C
va TFA tinh khiét (0,20ml) duoc cho thém nhé giot vao. Sau khi viéc cho thém TFA két
thtic, binh phan tng dwgc dé 4m dén nhiét @6 trong phong trong khi khudy trong thoi gian
1 gio. Tiép d6, cac chit d& bay hoi dugc loai bé dudi ap sudt giam va dau tao thanh dugc

ép sudt baing DCM (2ml x 2) va céc chét d& bay hoi dugc loai bo dudi ap sut giam.

Diéu ché hop chdt cé cong thirc |

Binh day tron c6 dung tich 10ml chira hop chét c6 cong thire (F) dugc cho thém
hop chit c6 cong thic (E) (0,085g 0,15mmol), MeCN (2,0ml), HOBT (0,031g
0,23mmol) va HBTU (0,087g 0,23mmol) va hdn hop thu duge duge 1am lanh dén 0°C.
Hdn hop nay dugc cho thém tir tir DIEA (0,077g 0,104ml, 0,6mmol) va hdn hop nay
dugc khudy & nhiét do 0°C trong thoi gian 1 i trude khi tdi bang NaHCO; bdo hoa
(5ml). Hon hop dugc pha lodng bing EtOAc (15ml) va cac 16p dugc tach ra. Lop hitu co
duge rira bing NaHCO; bdo hoa (3 x 5ml), nuéc mudi (2 x 5ml) va lam khd bing
Na,S0,. Na,SO,4 dugc loai bd bﬁng cach loc va céc chét d& bay hoi dugc loai bo dudi ap

suét giam dé thu duoc diu dic. Binh phan tmg chira du nay dugc cho thém DCM (1ml)
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va cho vao moi truong c¢6 dd chan khong cao trong khi lic d& thu dugc hop chit c6 cong
thae 1 (0,100g 0,14mmol) duéi dang bot.

Vi dy 21
Diéu ché hop chdt cé cong thikc 1

0
comic . 1
t f
c:szNﬁn:IZ g Y H3N (\N/\ﬂ/N\/U\ \)j\
© °

Pd/C
Ph

©) () Ph (B)
HOBT, HBTU
DIEA, DMF
B UEP ﬁ;g
N N
N ¥ v "N
O(\\)/\“/ z H o = H o)

Ph

-

1

Diéu ché hop chdt cé cong thikc (S) theo cdch khdc

Binh ddy tron c6 dung tich 10ml dugc cho thém hop chét c6 cong thic (G)
(0,055g, 0,18mmol), axit formic (2ml) va Pd/C (5% trong lugng, 0,05g). Khi qua trinh
loai nhém bao vé dudng nhu két thic theo phwong phéap sdc ky 16p mong (thin layer
chromatography: TLC) va sic ky long phd khi (Liquid chromatography-mass
spectrometry: LCMS), cac chét d& bay hoi dugc loai bd dudi ap suit giam. Dau dugc ép
xuéit bing DCM (2ml x 2) va céc chit d& bay hoi dugc loai bé dusi ap suét giam.
Diéu ché hop chdt cé cong thikc 1

Binh day tron c6 dung tich 10ml chira hop chét c6 cong thire (S) duogc cho thém
hop chit co6 cong thuc (E) (0,085g 0,15mmol), MeCN (2,0ml), HOBT (0,031g
0,23mmol), HBTU (0,087g 0,23mmol) va hdn hop nay dugc lam lanh dén 0°C. Hon hop
phan tmg dugc cho thém tir tr DIEA (0,077g 0,104ml, 0,6mmol). Sau do, hén hop nay
duoc khudy & nhiét do 0°C trong 60 phut va dugc toi bang cach cho thém NaHCOj; bio
hoa (5Sml). Hon hop thu dugc dugc pha lodng bing EtOAc (15ml) va cac 16p dugc tach
ra. Lép hitu co duge rira bing NaHCO; bdo hoa (3 x Sml), nuéc mubi (2 x Sml) va lam
khé bing Na,SO,. Na,SO, duge loai bd bang cach loc va céc chat dé bay hoi dugc loai
b6 dudi 4p sudt giam dé thu dugc diu dic. Binh phan tng chira dau dugc cho thém DCM
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(1ml) va hdn hop ndy dugc dé trong méi trudng c6 dd chan khong cao trong khi lic dé

thu duge hop chét c¢6 cong thirc 1 duéi dang bot.

Vidu22

Diéu ché hop chdt c¢é cong thiec (H)

(R) H)

Nuéc (214ml) duge cho vao binh phan tng c6 ba c¢b c6 14p thiét bj khudy co hoc,
ph&u bd sung va cap nhiét dién c6 bd phan hién thi va binh nay dugc lam lanh dé nhiét do
bén trong tir -5 dén 0°C. Tiép d6, canxi hypoclorit dang rén (107g 748mmol) dugc cho
thém trong khoang 5 phut, trong khi nhiét d¢ cua hdn hop dugc duy tri trong khoang tir -
5°C dén 0°C. Sau d6, hdn hop nay dugc 1am lanh dén nhiét d6 trong khoang tir -10°C dén
-5°C va khudy trong 10 phut, tiép d6 cho thém NMP (1000ml) bang phéu bd sung véi tbe
d6 sao cho nhiét do bén trong dugc duy tri trong khoéang tir -10°C dén -5 °C. Sau d6, hon
hgp phan Gng dang huyén phu dic dugc khudy & nhiét @6 -10°C trong 15 phit. Hop chit
c6 cong thie (R) (47,8 187mmol) dd hoa tan trong NMP (40 Oml) va dugc cho thém
nhé giot vao hdn hgp phén tmg trong khi duy tri nhiét do bén trong trong khoang tir -
15°C dén -10°C. Tiép d6, hdn hop nay dwgc khudy & nhiét do tir -5°C dén 0°C cho dén
khi phan tng két thiic theo phuong phap TLC. Khi phan ng két thic, hdn hop thu duoc
dugc toi bang cach cho thém tir tir dung dich natri thiosulfat 1,0M (500ml), duy tri nhiét
d0 bén trong trong khoang tir -10°C dén -5°C. Sau d9, etyl axetat (1000ml) dugc thém
vao, cic 16p duogc tach ra va 16p nudc duge chiét hai 14n. Céc 16p hitu co két hop dugc
rira bing nuée (500ml) va nude mudi (500ml), lam khd béng magie sulfat, dugc loc va co
dudi 4p suét giam dé thu dugc diu mau vang, ddu nay duge hoa tan trong hexan (600ml)
va loc qua nut silic oxit dé thu dugc hop chéit c6 cong thirc (H) dudi dang diu mau vang
nhat (20,8g).

Ngudi ¢6 hidu biét trung binh trong linh vuc ndy s& nhén ra hodc c6 thé biét chic
ma khong cAn sit dung nhidu thir nghiém thong thudng vé céc phuong an twong duong
v6i cac hop chit va phuong phap st dung ciia chung di dugc mé ta & day. Cac phuong
an nay duogc coi la nam trong pham vi ctia sang ché va phin yéu ciu bao ho sau day.

T4t ca cac tai liéu vién dan va tai liéu cong bo d3 néu trén diy dugc dua vao day
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bang cach vién dan.
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Phuong phép diéu ché hop chit dang tinh thé c6 cong thire (I1I),

- 0
X N
0
(1)

trong d6 X 1a trifloaxetat, bao gbm cac bude (i) didu ché dung dich chira hop

chét c6 cong thirc (IV) trong dung moéi hitu co, trong d6 PG la nhém béo vé thich hop

PG-HN
0]

av)

(ii) bb sung axit trifloaxetic; (iii) lam cho dung dich thu dwoc qua bio hoa dé
tao ra céc tinh thé; va (iv) tach céc tinh thé nay, trong d6 hop chét tinh thé da néu c6
céc tri sb 20 1a: 8,84; 15,18; 15,32; 16,20; 16,82; 17,66; 18,26; 19,10; 21,20; 22,58;
23,06; 23,52; 25,32; 26,58; 28,60; 30,08; 30,48; 30,84; 32,20; 36,14; 37,12.

Phuong phép theo diém 1, trong 6 PG dugc chon tir Boc va Cbz va X 1a trifloaxetat.

Phuong phéap theo diém 1, trong d6 dung mdi hiru co dugc chon tir nhém bao gbm
diclometan, etyl axetat, isopropyl axetat, isobutyl axetat, butyl axetat, propyl axetat,
dietyl ete, metyl tert-butyl ete (methyl tert-butyl eter: MTBE), hodc hdn hop bét ky
cta chung.

Phuong phép theo diém 3, trong d6 dung mdi hitu co dugc chon tir nhém bao gdm
diclometan, etyl axetat, MTBE, hodc hdn hop bt ky ciia chung.

Phuong phép theo diém 1, trong d6 budc lam cho dung dich qui bao hoa bao gbm
cac cong doan: cho thém chét chdng hoa tan, dé ngudi dung dich ndy, lam giam thé
tich ciia dung dich, hodc t4 hop bét ky ctia cac cong doan nay.

Phuong phép theo diém 5, trong d6 budc 1am cho dung dich qui bdo hoa bao gbm
cac cong doan: cho thém chét chéng hoa tan, 1am ngudi dung dich nay dén nhiét do

mbi trudng hodc nhiét do thip hon, va lam gidm thé tich cia dung dich.
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12.

13.

14.

15.

16.

21112

Phuong phép theo diém 5, trong d6 chét chéng hoa tan 12 hexan hodc heptan.

Phwong phép theo diém 1, trong d6 phuong phap ndy con bao gbm budc rira cic tinh
thé.

Phuong phap theo diém 8, trong d6 budc rira 1a bude rira bang chét 16ng duge chon
tr nhém bao gém chét chéng hoa tan, diclometan, etyl axetat, isopropyl axetat,
isobutyl axetat, butyl axetat, propyl axetat, dietyl ete, va metyl tert-butyl ete, hodc
hén hop bét ky ctia ching.

Phuong phép theo diém 9, trong d6 budc rira 1a bude rira bing chat chng hoa tan.
Phuong phap theo diém 10, trong d6 chét chéng hoa tan 12 hexan hoc heptan.
Phuong phép theo diém 1, trong d6 budc tach céc tinh thé 1a budce loc cac tinh thé
nay.

Phuong phép theo diém 1, trong d6 phuong phap nay con bao gb6m budc 1am kho cic
tinh thé dudi 4p suét giam.

Hop chét dang tinh thé c6 cong thire (IIT)

(II1)

trong d6 X 1a trifloaxetat, va trong d6 hop chét tinh thé d3 néu c6 cac tri s6 20 1a:
8,84; 15,18; 15,32; 16,20; 16,82; 17,66; 18,26; 19,10; 21,20; 22,58; 23,06; 23,52;
25,32; 26,58; 28,60; 30,08; 30,48; 30,84; 32,20; 36,14; 37,12.

Hop chét dang tinh thé theo diém 14, trong d6 hop chét nay c6 nhiét d6 DSC vé co
ban nhu dugc thé hién trén Fig.9.

Hop chét dang tinh thé theo diém 14, trong d6 hop chét nay ¢6 nhiéu xa do bot tia X
(XRPD) v& co ban nhu dugc thé hién trén Fig.10.
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