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Sang ché ciing dé cap dén quy trinh dé diéu ché va thudc chua cac hop chat nay, dic
biét 1a thude khang virut. Cac hop chat moi nay thich hop lam cac hop chét khang virut dé
ngan ngua va diéu tri cac bénh hodc cac réi loan lién quan dén sy 1y nhiém virut, cu thé 1a
nhiém virut do virut herpes nhu cu thé 13 do virut Hespes simplex.
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Linh vie ky thuat duoce dé cip

Sang ché dé cap dén cac hop chat méi, dé cap dén quy trinh dé tao ra ching va
dé cap dén thudc chua céc hop chét nay, dic biét 1a lam thudc khéang virut.
Tinh trang k§ thuit ciia sing ché

Dai dich nhiém virut gay bénh dich cho loai ngudi tir thoi xua, gdy nhiém
khuén niém mac da nhu Herpes moi va Herpes sinh duc. Céc triéu chung bénh thuong
anh huéng dén hoat dong hang ngay va doi khi nhiém HSV 1a nguyén nhan de doa tinh
mang (viém ndo) hodc bénh suy giam thi luc (viém giac mac), dac biét 1a ¢ tré so sinh,
ngudi gia va tap hop bénh nhan thiéu stc dé khang nhu bénh nhan duoc cdy ghép hoac
bénh nhin ung thu hodc bénh nhan ¢6 hdi ching hodc bénh suy giam mién dich di
truyén. Sau khi nhiém, alpha Herpesviridae ton tai trong té bao than kinh cta vét chi &
dang tiém an, kich hoat lai theo chu ky va thuong dan dén tinh trang nguy cép tim ly
xa hoi dang ké & bénh nhan. Hién tai khong c6 cach nao chira tri.

Cho dén nay, vacxin, intolokin, interferon, protein tri li¢u, khang thé, tac nhan
didu bién mién dich va céc loai thudc phan t& nhé co6 co ché tac dong dac hi¢u hodc
khong dic hiéu thiéu hiéu qua hodc profil an toan cin thiét dé thay thé cac thudc
nucleosit axyclovir, valaxyclovir va famxiclovir nhu Iua chon dau tién cua viée diéu
tri.

Thiazolylamit da biét la nhiing loai thudc manh nhat trong viéc phét trién ngay
nay. Céc tac nhan khang virut nay hoat dong theo co ché hoat dong méi va hién thi ty
1é khang thap in vitro va hiéu qua cao trong cdc mo hinh dong vt so véi cic thude
nucleosit, tuy nhién, su phat trién bi can trd boi hoat tinh cacbon anhydraza sai dich va
profil dugc dong hoc bét thuong.

Ung dung sang ché nay boc 16 hop chit khang virut méi thiéu (hodc it nhit 1a
giam dang ké) hoat tinh cacbon anhydraza, cho théy do tan duogc cai thién va profil
dugc dong hoc thich hop dé su dung lam thude.

Céc tai licu k¥ thuat
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2-Aminothiazol-5-sulfonamit dugc biét tir cong bd C. Ziegler et al., J. Org.
Chem. 25, 1960, 1454-1455. Ngoai ra, German Offenlegungsschrift 2101640 mo ta N-
Thiazol-2-yl-amit va — ure c6 hoat tinh diét co.

WO097/24343 d& cap dén din xuat phenylthiazol c¢6 dic tinh khang virut
Herpes.

W099/42455 ciing d& cap dén dan xuat phenylthiazol c¢6 dac tinh khéng virut
Herpes.

W099/47507 dé cap dén din xuit 1,3,4-thiadiazol c¢6 dic tinh khang virut
Herpes.

WO00147904 (A1) va US2004/0006076 tuong duong dé cap toi thiazolyl amit
c6 ddc tinh khang virut Herpes.

W02003/000259 dé cap dén tng dung tai chd cta thiazolyl amit.

W02004060860 (A2) dé cap dén phuong phéap trc ché sy sao chép cia virut
Herpes.

WO00220014 (A1) dé cap dén chit e ché khong co tinh chit canh tranh cua
helicaza-primaza.

WO00212211 (A1) dé cap dén dan xuét thiazolylamit ngugc.

WO00053591 (A1) dé cap dén dan xuit thiazolyl ure va viéc st dung chung lam
chét khang virut.

W003000260 (A1) d& cap dén thiazolyl amit va viéc st dung ching lam thube
khang virut.

WO00196874 (A1) va EP1319185 (A1) dé cap t6i phuong phép phan biét hop
chét ¢6 hoat tinh khang Herpes.

W02004015416 d& cap dén phuong phap trong viéc xdc dinh céc chét ¢6 hoat
dong khang vi sinh vat.

WO003007946 dé cap dén dan xuat 1,3-thiazol-5-yl sulfonamit bac hai va viéc
str dung lam chét khang virut.

WO00076966 dé cap dén dan xuat indolinylamit.

DE19959958 dé cap dén din xuét axit 2-ureido-thiazol-5-sulfonic amit mdi hiru

ich lam chét khang virut, dic biét Ia chbng nhiém Herpes.
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DE10210319 d& cap dén dan xuét thiazol-5-sulfonamit m&i, hitu ich trong didu
tri nhiém virut & nguoi va dong vat, dic biét nhiém Herpes hodc virut cu bao & ngudi.

DE10129717 d& cap dén ché pham két hop chta hop chit nucleosit va dan xuét
5-sulfonyl-2-phenylaxetamido-thiazol, hitu ich lam tdc nhan khang virut c6 hiéu qua
chéng lai virut Herpes, dic biét 1a Herpes.

DE10129716 d& cap dén ché pham két hop hitu ich lam tdc nhan khang virut
hiéu qua chdng lai virut Herpes, dic biét 1a Herpes, chira axit axetylsalixylic va dan
xuét 5-sulfonyl-2-phenylaxetamido-thiazol.

DE10044358 dé cap dén din xudt thiazol-5-sulfonamit méi hiru ich lam chét
khéang virut, dac biét la dé kiém sodt viéc nhiém Herpes.

DE10044328 dé cap dén dan xuat thiazol-5-sulfonamit m&i hiru ich lam chat
khéng virut, dic biét 1a dé kiém soat viéc nhiém Herpes.

DE10039265 d& cdp dén dan xuit 2-axylamino-5-aminosulfonyl-1,3-thiazol
moi, hitu ich lam chét khang virut, dac biét trong vi€c diéu tri hodc ngan ngua viéc
nhiém virut Herpes.

HRP20140352 d& cép téi N-[S-aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-N-
metyl-2-[4-(2-pyridinyl)phenyl] axetamit mesylat monohydrat.

W02006103011 va EP1865921 dé cap dén ché pham dugc chira N-[5-
(Aminosulfonyl)-4-metyl-1,3-thiazol-2-yl]-N-metyl-2-[4-(2-
pyridinyl)phenyl]axetamit.

WO02005075435 dé cap dén hop chat 1a tac nhan diéu bién van chuyén catxet
lién két ATP hitu ich trong viéc diéu tri u xo nang va bénh Alzheimer va khong ké cac
bénh khac.

Tém lai, khong mot tai liu nao cia tai lidu uu tién déi ching bao gdm
aminosulfonimidoyl, metylsulfonimidoyl, metylsulfinyl, metylsulfanyl, metyl-5-
sulfinamoyl, xyanosulfamoyl, N-xyano-S-metyl-sulfonimidoyl, 5-diaminophosphoryl,
axit phosphonamidic hodc axit phosphonic, dan xuét ctia chudi thiazolylaxetamit. Do
d6, sang ché 1a méi va hop chit méi khong thé hién hodc thé hién it nhét hoat tinh
cacbon anhydraza sai dich giam dang ké tai do tan duoc cai thién. Profil dugc dong

hoc duogc tdi wu hoa cua hop chat duogc chon dam dén hoat tinh khang virut hoan toan
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& dong vat c6 vu duogc diéu tri thich hop trong qua trinh phat trién 1am sang & nguoi va

viéc st dung lam thuoc.

Bén chét k§ thuit ciia sing ché

Sang ché dé cap dén dan xudt thiazolyl amit c6 cong thtrc chung (I) :
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R! duge chon tir H, halogen, Ci-alkyl, halo-Cis-alkyl, Cs6-xycloalkyl, halo-
Cs-xycloalkyl, -O-Ci.¢-alkyl, -O-halo-Ci.¢-alkyl va -NH-C)-alkyl; tdt hon 1a voi cac
O, or2 O OR™
didu kién ma trong trudong hop do X la mot trong sb kg “OR™2 % UNRIR? i
O, NR2R®
“HZ/P\/ 2p3 .
NR*R® 'sau d6 R! khong phai la hydro (H);

R? duoc chon tir H, -CN, -NO3, Ci-10-alkyl, Ca-10-alkenyl, Ca-10-alkynyl, Co-10-
alkylen-Cs.10-xycloalkyl, Co-10-alkylen-Cs.1o-heteroxycloalkyl, Co-10-alkylen-
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(heteroaryl c6 5 dén 10 canh), Co-10-alkylen-(aryl c6 6 dén 10 canh), Co-10-alkylen-
(heteroaryl ¢6 6 dén 10 canh), Co.10-alkylen-OR'!, Co.10-alkylen-CO2R ", Co-10-alkylen-
C(=0)NR!''R'2, Cp.jp-alkylen-C(=S)NR!'R'?, Co.10-alkylen-C(=O)NR'"'SO2R", Co-10-
alkylen-C(=S)NR''SO,R!!, Co.19-alkylen-C(=O)R!!, Co.10-alkylen-C(=S)R'!,  Co-10-
alkylen-SR!!, Co.10-alkylen-SOR", Co.jo-alkylen-SO3R!!, Co.10-alkylen-SO:NR!''R'?,
Co-10-alkylen-NR!'C(=0)R!!, Co.10-alkylen-NR''C(=S)R"!, Co.10-alkylen-NR''SO:R",
Co-10-alkylen-NR''C(=O)NR''R'?,  Cy-j9-alkylen-NR'"C(=S)NR''R'?,  Co.10-alkylen-
NR!''SO,NRMR'2, Cy.10-alkylen-NR'R'2, trong do alkyl, alkenyl, alkynyl, alkylen,
xycloalkyl, heteroxycloalkyl, aryl va heteroaryl khong dugc thé hodc duoc thé bang 1
dén 7 phan tu thé doc lap duogc chon tir nhom gdm oxo, CN, -NO,, OR!", O-Ca6-
alkylen-OR!!, Cig-alkyl, halo-Cig-alkyl, halogen, CO:R', C(=O)NR''R",
C(=0)NR'SO;R!!, C(=O)R'!, SR, SOR!!, SOsR!, P(=0)(OR'');, SO:NR''R"2,
NRIC(=0)R!, NRI'SO,R", NR''C(=0)NR''R'2, NR!'SO,NR!'R'2, Cs.10-xycloalkyl,
0-Cs.10-xycloalkyl, Cs-1o-heteroxycloalkyl, O-Cs.io-heteroxycloalkyl va NR'"'R'%;

R3 duoc chon tir H, Cig-alkyl, halo-Cj.-alkyl, -O-Ci-alkyl, -O-halo-Ci.¢-alkyl,
Cs.e-xycloalkyl  va  Cse-heteroxycloalkyl, trong do alkyl, xycloalkyl va
heteroxycloalkyl duoc thé tuy y bang 1 dén 5 phan tir thé doc lap duoc chon tur
halogen, -CN, OH, oxo, Cis-alkyl, halo-Cjs-alkyl, O-Cj-alkyl, O-halo-Cj;-alkyl,
SO,-Ci3-alkyl, CO2H;

hodc R? va R® khi ciing v6i nito ma ching duoc gin vao hoan toan vong ¢6 3
dén 8 canh chira nguyén tir cacbon va tuy y bao gdm 1 hodc 2 nguyén t&r khac loai
duoc chon tir O, S hodc N, trong d6 vong khong duoc thé hoac duoc thé b?mg 1 dén 4
phan twr thé doc 1ap dugc chon tir nhém gdm halogen, -CN, -NO, OH, oxo, Cis-alkyl,
halo-C.3-alkyl, O-Ci.3-alkyl, O-halo-Ci3-alkyl, SO2-Ci3-alkyl, CO2H;

R* duoc chon tir H, Cig-alkyl, Ci¢-axyl, Cag-alkenyl, Css-xycloalkyl va Cs.s-
heteroxycloalkyl, trong d6 alkyl, axyl, alkenyl, xycloalkyl va heteroxycloalkyl dugc
thé thy ¥ bing 1 dén 5 phan ti thé doc lap duge chon tir halogen, -CN, OH, oxo, Ci.3-
alkyl, halo-Ci.3-alkyl, O-Ci.3-alkyl, O-halo-C.-alkyl;
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R3 va R®va R* va R® doc 1ap duogc chon tir H, halogen, Ci.s-alkyl, NHa, NHC;.
s-alkyl, N(Ci.¢-alkyl), Co-s-alkylen-C(=O)NHa;

hodc RS va RS va R va R® doc lap khi cing vi cacbon ma ching duge gin
vao hoan toan vong ¢6 3 dén 8 canh chira nguyén tir cacbon va tlry y bao gbm 1 hodc 2
nguyén tir khac loai duge chon tir O, S hodc N, trong d6 vong khong dugc thé hoic
duoc thé béng 1 dén 4 ph?m tr thé doc lap dugc chon tir nhoém gém halogen, -CN, -
NO,, OH, oxo, Ci.3-alkyl, halo-Ci3-alkyl, O-Cis-alkyl, O-halo-Ci;-alkyl, SO2-Ci.3-
alkyl, CO2H;

hodc RS va R va R® va R doc 1ap khi cuing v6i 2 nguyén tir cacbon lién ké ma
ching dugc gan vao hoan toan vong c6 3 dén 8 canh chira nguyén tir cacbon va tuy y
bao gébm 1 hodc 2 nguyén tir khac loai dugc chon tir O, S hodc N, trong d6 vong khong
duoc thé hoac duoc thé béng 1 dén 4 phén ter thé doc lap dugc chon tr nhom g6m
halogen, -CN, -NO,, OH, oxo, Cis-alkyl, halo-Cis-alkyl, O-Cis-alkyl, O-halo-Cj.3-
alkyl, SO,-Ci3-alkyl, CO2H;

R7 dugc chon tir aryl ¢6 6 canh va heteroaryl ¢ 5 hodc 6 canh, trong d6 aryl va
heteroaryl duge thé tiy y bing 1 dén 4 phan tt thé doc 1ap duge chon tir halogen, -CN,
-NO,, OH, Cig-alkyl, O-Cie-alkyl, Cs.s-xycloalkyl, O-Cs.¢-xycloalkyl, Cs.¢-
heteroxycloalkyl, O-Cs.s-heteroxycloalkyl, SOy-Cig-alkyl, CO2H, C(=0)O-Ci.¢-alkyl,
aryl c6 6 dén 10 canh, heteroaryl ¢6 5 hodc 10 canh, O-(aryl c6 6 dén 10 canh) va O-

(heteroaryl ¢6 5 hoac 10 canh), trong do

alkyl, xycloalkyl, heteroxycloalkyl, aryl va heteroaryl duoc thé tuy y bang 1
dén 5 phan tir thé doc 1ap dugce chon tir halogen, -CN, -NO,, OH, R", OR", CO:R',
NR!R!2, C(=0)R!!, C(=S)R'", C(=O)NR''R'?, NR''C(=O)NR''R"?, NR''C(=0)ORY,
OC(=O)NR''R?, C(=S)NR!'R?, NR!'C(=S)NR!'R™, NR'C(=S)OR",
OC(=S)NR!'R';  SOy-Ci¢-alkyl, SOy-halo-Cig-alkyl, SR, SOR',  SOsR'Y,
SONR!M'R™, NR"'SO,R "3, NRM'SO,NRUR';

R® duogc chon tur H, -CN, -NO», Ci.jp-alkyl, Ca.10-alkenyl, Ca-10-alkynyl, Co-10-
alkylen-Cs.10-xycloalkyl, Co-10-alkylen-Cs.1o-heteroxycloalkyl, Co-10-alkylen-

(heteroaryl ¢6 5 dén 10 canh), Co.10-alkylen-(aryl c6 6 dén 10 canh), Co-10-alkylen-

_7-
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(heteroaryl c6 6 dén 10 canh), Co.10-alkylen-OR!!, Co.10-alkylen-CO2R", Co-10-alkylen-
C(=O)NR''R'%, Co.0-alkylen-C(=S)NR''R'?, Co-10-alkylen-C(=0)NR!''SO2R "3, Co.10-
alkylen-C(=S)NR'"'SO:R'!, Cy.jo-alkylen-C(=O)R!!, Co.10-alkylen-C(=S)R',  Co-10-
alkylen-SR!!, Co.10-alkylen-SOx-R", Co.jo-alkylen-SOsR'", Co.10-alkylen-SONR''R'?,
Co-10-alkylen-NR'C(=O)R'!, Co-1p-alkylen-NR''C(=S)R!, Co.i0-alkylen-NR''SOR",
Co-r0-alkylen-NR"'C(=0)NR''R'2,  Cp.jp-alkylen-NR'"'C(=S)NR''R'?,  Co-10-alkylen-
NR'"-S0»-NR!''"R'2, Cq.10-alkylen-NR!''R'?, trong d6 alkyl, alkenyl, alkynyl, alkylen,
xycloalkyl, heteroxycloalkyl, aryl va heteroaryl khong dugc thé hoac duoc thé bang 1
dén 7 phan tir thé doc 1ap dugc chon tir nhom gdm oxo, CN, -NO, OR!!, O-Cp6-
alkylen-OR!!,  Cig-alkyl, halo-Ci¢-alkyl, halogen, COsR', CONR''R'?,
CONR!MSO,;R!!, COR!'!, SO«R!, SOsH, PO(OH), SO,NR!'R'2, NRM"COR!,
NR!SO,R!!, NR!''-CO-NR!'R'2, NR'-S0;-NR!''R",  Cs.jo-xycloalkyl, O-Cs-10-
xycloalkyl, Cs.1o-heteroxycloalkyl, O-Cs.1o-heteroxycloalkyl va NR''R'*;

R? duoc chon tir Ci.jp-alkyl, Ca-ip-alkenyl, Ca.io-alkynyl, Co-10-alkylen-Cs-io-
xycloalkyl, Co-10-alkylen-Cs.ijo-heteroxycloalkyl, Co-10-alkylen-(heteroaryl c6 5 dén 10
canh), Co.10-alkylen-(aryl ¢6 6 dén 10 canh), Co.0-alkylen-(heteroaryl co 6 dén 10
canh), Co.i0-alkylen-OR!", Co.j0-alkylen-CO:R"!, Co.r0-alkylen-C(=O)NR''R'2, Co-10-
alkylen-C(=S)NR!''R'2, Co-10-alkylen-C(=O)NR!''SO2R ", Co-10-alkylen-
C(=S)NR!SO,R!, Co.ip-alkylen-C(=O)R"!, Co.10-alkylen-C(=S)R'!, Co-10-alkylen-
SR, Cop.io-alkylen-SOR'3, Co.10-alkylen-SOsR!!, Co.i0-alkylen-SO2NR'R', Co-10-
alkylen-NR!'C(=0)R!!, Co.1p-alkylen-NR''C(=S)R!!, Co.10-alkylen-NR"'SO2R", Co-10-
alkylen-NR!''C(=O)NR!'R ", Co-10-alkylen-NR"'C(=S)NR!'R 2, Co-10-alkylen-
NR!'SO,NR!'"'R'2, Cy.jp-alkylen-NR''R'2, trong do6 alkyl, alkenyl, alkynyl, alkylen,
xycloalkyl, heteroxycloalkyl, aryl va heteroaryl khong dugc thé hodc dugc thé bang 1
dén 7 phén tir thé doc 1ap duge chon tir nhom gdm oxo, CN, -NOs, OR', O-Cas-
alkylen-OR'!,  Cig-alkyl, halo-Cie-alkyl, halogen, CO2R'", C(=O)NR'R'?,
C(=0)NR!'SOR!, C(=O)R'!, SR!, SOR', SO:R', P(=0)(OR'");, SO;NR''R",
NRIC(=0)R!!, NR''SO,R"3, NR''C(=0)NR''R'2, NRM'SO,NR!'R!2, Cs.10-xycloalkyl,
0-Cs.10-xycloalkyl, Cs.1o-heteroxycloalkyl, O-Cs.io-heteroxycloalkyl va NR''R'?;

R duoce chon tir -CN, OH, va -NOy;
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R'!" doc 1ap duoc chon tr H, Cig-alkyl, Co.s-alkylen-Cs.io-xycloalkyl va Co.¢-
alkylen-Cs.1o-heteroxycloalkyl, trong dé alkyl, alkylen, xycloalkyl va heteroxycloalkyl
khong dugc thé hodc dugc thé bing 1 dén 6 phan tir thé doc lap duoc chon tir nhém
g6m halogen, -CN, OH, oxo, Cis-alkyl, halo-Cjs-alkyl, O-Ci;s-alkyl, O-halo-Ci.s-
alkyl, NH,, NH(Cis-alkyl), N(Cis-alkyl)s, Cs.e-heteroxycloalkyl, Cs.¢-xycloalkyl,
SO2-NHC13-alkyl, SO;-N(Cis-alkyl), va SO»-Cis-alkyl, trong do xycloalkyl va
heteroxycloalkyl khong duoc thé hodc duoc thé biang 1 dén 3 phan tir thé doc 18p dugc
chon tir nhém gdém F, OH, oxo, CHs, CHF3 s CF3;

R'? doc 1ap dugc chon tor H, Cig-alkyl, halo-Cig-alkyl va Cs.¢-xycloalkyl,

hodc R va R2 khi cung v6i nito ma ching duge gin vao hoan toan vong c6 3
dén 8 canh chtra nguyén tir cacbon va tiy ¥ bao gdm 1 hodc 2 nguyén t khéc loai
duoc chon tir O, S hoac N, trong d6 vong khong dugc thé hodc dugc thé béng 1 dén 4
phé‘m tir thé doc 1ap dugce chon tr nhém gém halogen, -CN, -NO2, OH, oxo, Ci.3-alkyl,
halo-Cj.3-alkyl, O-Ci.3-alkyl, O-halo-Cis-alkyl, SO2-Ci.3-alkyl, CO2H;

R doc 1ap duoc chon tir Cig-alkyl, Co.g-alkylen-Cs.io-xycloalkyl va Co.¢-
alkylen-Cs.19-heteroxycloalkyl, trong d6 alkyl, alkylen, xycloalkyl va heteroxycloalkyl
khong duoc thé hoac duogc thé béng 1 dén 6 phé”m tir thé doc lap dugc chon tr nhém
g@)m halogen, -CN, OH, oxo, Cis-alkyl, halo-Cis-alkyl, O-Cis-alkyl, O-halo-Cis-
alkyl, NH,, NH(Cis-alkyl), N(Cis-alkyl),, Cse-heteroxycloalkyl, Cs.¢-xycloalkyl,
SO,-NHC5-alkyl, SO2-N(Cis-alkyl)s va S0O,-Cis-alkyl, trong do xycloalkyl va
heteroxycloalkyl khong duoc thé hodc duoc thé biang 1 dén 3 phan tir thé doc lap duge

chon tir nhom gf‘)ln F, OH, oxo, CH3, CHF;va CF3;
n duoc ghon tr O va 1;
x doc lap dugc chon tur 1 va 2;
y doc lap dugce chon tr 0, 1 va 2;

va trong do R! thy y duge lién két véi mot gbe duge chon tir R?, RS, R¥, R?, R

hodc R'2 dé tao thanh di vong c6 5 dén 8 canh, dugc thé tuy ¥ bang 1 dén 4 phan ti thé
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doc lap duoc chon tr nhom gé)m halogen, -CN, -NO», OH, oxo, Cis-alkyl, halo-Cj.3-
alkyl, O-Cj.3-alkyl, O-halo-C\s-alkyl, SO2-Cj3-alkyl, CO2H.

Trong ngir canh theo sang ché “Cj.10-alkyl” nghia la chudi alkyl no ¢6 1 dén 10
nguyén tir cacbon ¢o thé duoc tao chudi hodc phan nhanh thang. Vi du ctia né bao gbm
metyl, etyl, propyl, isopropyl, n-butyl, isobutyl, fert-butyl, n-pentyl, isopentyl,
neopentyl, hexyl, heptyl, octyl, nonyl va dexyl. Uu tién la “Ci.¢-alkyl”, vu tién hon la

“Cy4-alkyl”, vu tién nhét 1a “Cj3-alkyl”,

Thuat nglt “halo-Ci.10-alkyl” hodc “halo-Ci-¢-alkyl”, lan luot, nghia la mot hodac
nhiéu nguyén t hydro trong chudi alkyl dugc thay thé bang halogen, nhu dugc dinh

nghia bén dudi. Vi dy vu tién cua no la viée tao thanh nhom -CFs.

“Cy.19-alkeny!” nghia la chudi alkyl c6 1 dén 10 nguyén tir cacbon ¢6 thé dugc
tao chudi hodc phan nhanh théng, chira it nhat mot lién két doi cacbon-cacbon. Vi du
cia n6 bao gdm etenyl, propenyl, dexenyl, 2-metylenhexyl va (2E.4E)-hexa-2.4-
dienyl. Uu tién la “Cy.¢-alkenyl”.

“Cy.10-alkynyl” nghia 1 chudi alkyl ¢6 1 dén 10 nguyén tir cacbon c6 thé duoc
tao chudi hoic phéan nhanh théng, chtra it nhit mot lién két ba cacbon-cacbon. Vi du

clia n6 bao gdm etynyl, propynyl va dexynyl. Uu tién 1a “Ca.¢-alkynyl”.

“Co.10-alkylen” nghia 1a nhom tuong tng 12 hoa tri hai va két ndi géc duoc gan
v6i phan con lai cia phan tir. Ngoai ra, trong ngir canh theo sang che, “Co-alkylen”

nghfa 1a mot lién két. Uu tién 1a “Co.¢-alkylen”.

Nhom Cs.io-xycloalkyl hodc Cs.jo-carboxycle nghia 1a hé¢ vong mot vong, hai
vong, vong xodn hodc da vong no hodc chua no mot phin bao gom 3 dén 10 nguyén ttr
cacbon. Vi du bao gbébm xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl,
xyclohexenyl, bixyclo[2,2,2]octyl, bixyclo[2,2,1]heptyl, adamantyl va
pentaxyclo[4,2,0,02%,03%,0%"Joctyl. Uu tién la nhom Csg-xycloalkyl. Uu tién hon la
nhom xyclopropyl.

Nhom Cs.io-heteroxycloalkyl nghia 1a vong mot vong, hai vong, vong X0an

hoac da vong no hoac chua no mot phé‘m c6 3 dén 10 canh cacbon trong d6 1, 2 hodc 3
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nguyén tu cacbon duoc thay thé bang 1, 2 hodc 3 nguyén tir khac loai, lan luot, trong
d6 nguyén tir khac loai doc lap duge chon tir N, O, S, SO va SO». Vi du cua nd bao
gbm epoxidyl, oxetanyl, pyrrolidinyl, tetrahydrofuranyl, piperidinyl, piperazinyl
tetrahydropyranyl, 1,4-dioxanyl, morpholinyl, 4-quinuclidinyl, 1,4-dihydropyridinyl
va 3,6-dihydro-2H-thiopyranyl. Nhom Cis.jo-heteroxycloalkyl c6 thé duoc lién két

thong qua nguyén tr cacbon hodc nito. Uu tién la nhom Cs.e-heteroxycloalkyl.

Hé vong thom di vong mot vong hodc hai vong co 5 dén 10 canh (trong sang
ché cling duoc goi la heteroaryl) chira tdi da 5 nguyén tir khdc loai nghia 1a vong thom
di vong mdt vong nhu pyrrolyl, imidazolyl, furanyl, thiophenyl, pyridinyl,
pyrimidinyl, pyrazinyl, pyrazolyl, oxazolyl, isoxazolyl, triazolyl, oxadiazolyl va
thiadiazolyl. Uu tién 13 vong thom di vong mot vong co 5 dén 6 canh. Cling c6 nghia
12 hé vong hai vong trong do (cac) nguyén tir khac loai c6 thé c6 trong mdt hodc céc
vong bao gdm nguyén thr ddu cAu. Vi du cua n6 bao gdbm quinolinyl, isoquinolinyl,
quinoxalinyl,  benzimidazolyl, benzisoxazolyl, benzodioxanyl, benzofuranyl,
benzoxazolyl, indolyl, indolizinyl va pyrazolo[1,5-a]pyrimidinyl. Nguyén tu nito hodc
luu huynh cta hé heteroaryl cling co thé tuy y duoc oxy hoa dbi voi N-oxit, S-oxit
hoac §,S-dioxit twvong ung. Néu khong duoc quy dinh khac, hé heteroaryl ¢6 thé dugc

lién két qua nguyén tir cacbon hodc nito. Vi du trong di vong lién két N 1a

Heé vong thom mdt vong hodc hai vong ¢6 6 dén 10 canh (trong sang ché cling
dugc goi 1a aryl) nghia la vong cacbon thom nhu phenyl hodc naphtalenyl. Ul tién la

vong thom ¢6 5 dén 6 canh (aryl), nhu dic biét la phenyl.

Thuat ngtt “N-oxit” biéu thi hop chit, trong do nito trong hé thom di vong (tét
hon 1a pyridinyl) duoc oxy hoa. Hop chét nay c6 thé duge thu theo phuong phap da
biét bang cach cho phan mg hop chét theo sang ché (nhu trong nhom pyridinyl) véi

H>0; hodc peraxit trong dung moi tro.

Halogen dugc chon tur flo, clo, brom va iot, wu tién la flo va clo.
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Ngoai ra, hop chét theo sang ché mot phan dua vao qud trinh hd bién. Vi du,
néu nhom thom di vong chira nguyén tir nito trong vong dugc thé bang nhom hydroxy

trén nguyén tir cacbon gan ké véi nguyén tir nito, chat hd bien sau c¢6 thé xuat hién:

OH

@)
H—

Nhom Cs.jo-xycloalkyl hodc Cs.jo-heteroxycloalkyl ¢6 thé dugc lién két thing
hodc vong xodn, vi du khi xyclohexan duoc thé béng nhoém heteroxycloalkyl oxetan,

cac cau truc sau day co thé la:

va

Duoc danh gia bdi nhitng nguoi cd hiéu biét trung binh trong linh vuc k§ thuat
nay khi danh sach ctia phan tir thé thay thé bao gdm cac thanh phan, vi yéu cau hoa tri
ctia ching hodc cac 1y do khéac, khong thé dwoc st dung dé thé nhém cu thé, danh sach
duoc du dinh dé doc vai kién thuc cia nguoi co hiéu biét trung binh dé chi bao gf”)m

céc thanh phan cua danh séch phu hop trong khi thé nhom cu thé.

Hop chit sur dung trong sang ché co thé o dang mudi hodc solvat duoc dung.
Thuat ngr “mudi duoc dung” dé cap dén mubi duoc diéu ché tir bazo hodc axit khong
ddc duoc dung, bao gém bazo hodc axit vo co va axit hodc bazo hitu co. Trong truong
hop hop chét theo sang ché chtra mot hodc nhiéu nhém axit hodc bazo, séng ché ciing
bao gém cac mudi chép nhén dugc vé& mat doc t6 hodc duoc hoc tuong duong, dac biét
1a mudi duge dung cua chung. Do d6, hop chit theo sang ché chira nhom axit c6 thé
dugc st dung theo sang ché, vi du, mudi kim loai kiém, mudi kim loai kiém thd hoac
mudi amoni. Céc vi du o rang hon v& mudi nay bao gom mubi natri, mudi kali, mudi
canxi, mudi magie hodc mudi v&i amoniac hodc amin hitu co nhu, vi du, etylamin,
etanolamin, trietanolamin hoac axit amin. Hop chét theo sang ché chira mot hodc nhiéu
nhom bazo, tie 1a nhom co thé duoc proton hoa, ¢o thé dugc str dung theo séng ché &

dang mudi cOng cta chung vai axit vo co hodc hiru co. Vi du vé axit phu hop bao gom
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hydro clorua, hydro bromua, axit phosphoric, axit sulfuric, axit nifric, axit
metansulfonic, axit p-toluensulfonic, axit naphtalendisulfonic, axit oxalic, axit axetic,
axit tartaric, axit lactic, axit salixylic, axit benzoic, axit formic, axit propionic, axit
pivalic, axit dietylaxetic, axit malonic, axit suxinic, axit pimelic, axit fumaric, axit
maleic, axit malic, axit sulfaminic, axit phenylpropionic, axit gluconic, axit ascorbic,
axit isonicotinic, axit xitric, axit adipic, va cac axit khac da biédt d6i voi nguoi ¢o hiéu
biét trung binh trong linh vuc k¥ thuat nay. Néu hop chat theo sdng ché dong thoi chua
nhom co6 tinh axit va bazo trong phan tu, sang ché ciing bao gom, ngoai dang mudi
duoc dé cap, mudi ndi hodc betain (ion ludng tinh). Mudi tuong tng c¢é thé dugc thu
bang cac phuong phéap thong thuong da dugc biét dbi voi ngudi co hiéu biét trung binh
trong linh vyc k¥ thudt nay nhu, vi du, bang cach cho tiép xtic v6i axit hodc bazo hiru
co hodc v6 co trong dung moi hodc tdc nhan phan tan, hodc bing trao d6i anion hodc
trao ddi cation v6i mudi khac. Sang ché ciing bao gdm toan bd mudi ciia hop chat theo
sang ché, do kha ning tuong thich sinh Iy hoc thap, khong phu hop dé st dung truc
tiép trong duoc nhung co thé dugc sir dung, vi du, nhu hop chét trung gian trong phéan

g hoa hoc hodc trong ché pham mudi dugc dung.

Tuy thudc vao mau thé, hop chét theo séng ché ¢6 thé ton tai & dang dong phan
lap thé ¢6 thé hoat dong nhu anh va hinh phan chiéu (chat dong phan ddi anh), hodc
khong hoat dong nhu anh va hinh phan chiéu (chat ddng phan khong ddi quang). Sng
ché dé xuét ca dén chit ddng phan déi anh hodc chit ddng phan khong ddi quang va
hon hop twong ung cta ching. Tuong tu chét ddéng phan khong d6i quang, dang
raxemic c¢6 thé duge tach thanh thanh phin dong nhit ddng phan 1ap thé trong phuong

phap da biét.

Pham vi cua sang ché bao gdm cac hop chét chi duogc chuyén hoa thanh cic hop
chit ¢6 hoat tinh thuc té ¢6 cong thue (I) va (II) mot khi ¢ trong co thé (goi la tién

thude).

Séang che dé cdp dac biét la dén cac phuong an sau:
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Phuong an dugc uu tién déc biét theo sang ché dé cap dén hop chat co cong
thuc (I) nhu dugc dinh nghia & trén hodc ¢6 cong thirc (II) nhu duge dinh nghia ¢

dudi, trong do
X duoc chon tir nhém gdm

NR8 NR® o NRS O, NR®

Il I} N \\ 7/

S. S. S SN
% ONRBRSWTURY YT UONRRRY vy W R

va/hodc tir nhom gom
O, OR™ O oR™ O, NR%R®
Pl Pl P
0N h N . <A [N r N 5 1
ks OR™ ke NRZR® | v3 ke NR?R®: v§i diéu kién sau d6 R1 khong phai 1a
hydro (H); va/hodc tir nhém gbém

1 1l

s. S.
5%UNRRR® vy W R,

va trong d6 R!, R?, R3, R, RS, RS, R¥, R R7, R}, R%, R'?, R"!, R2, RP, n, x va
y ¢6 y nghia nhu dugc dinh nghia trong bét ky phuong an nao dugc mo ta & day.

Phuong an dugc uu tién hon theo sang dé cap dén hop chét ¢ cong thue (1) nhu

dugc dinh nghia ¢ trén hodc c6 cong thire (IT) nhu duge dinh nghia bén dudi, trong do
X duoc chon tir nhém gdm

NRS NR8 (@) NR8 @) NR8

11 I} \\// \\ 7/

s. S. s s
% NRERS %YTURY W ONRRR® vy ¥ RS

5

va trong d6 RY, R2, R3, RY, RS, RS, R¥, R® R7, R%, R%, R!, R", R"2, RP, n, x va

y ¢6 y nghia nhu duoc dinh nghia trong bét ky phuong an nao duge mo ta & déy.

Phuong 4n duge uu tién dic biét hon nita dé cap dén hop chat c6 cong thire (I)

nhu duoc dinh nghia ¢ trén, trong dé

R* duge chon tir Crg-alkyl, Ci.s-axyl, Csg-xycloalkyl va Cs.s-heteroxycloalkyl,
trong do alkyl, axyl, alkenyl, xycloalkyl va heteroxycloalkyl dugc thé tuy y bang 1 dén
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5 phan tir thé doc 14p duoc chon tir halogen, -CN, OH, oxo, Cis-alkyl, halo-Cis-alkyl,
O-Cjs-alkyl, O-halo-Cis-alkyl;

R’ va R®va R® va R®doc 1ap dugc chon tur H va Cy3-alkyl;

hodc RS va R® va RS va R® doc lap khi cing véi cacbon ma chung duoc gin
vao hoan toan vong c6 3 dén 8§ canh chira nguyén tlr cacbon va tly y bao gdm 1 hoic 2
nguyén tir khac loai dugce chon tir O, S hodc N, trong d6 vong khong dugc thé hoac
duoc thé bang 1 dén 4 phan tir thé doc 1ap dugc chon tir nhém g6m halogen, OH, oxo,

Me (-CH3), OMe (-O-CHj3), CHF, CF3, OCHF2, OCFs3;

hodc RS va RS va RO va R® doc 1ap khi cing v6i 2 nguyén tir cacbon ké can ma
chung duoc gin vao hoan toan vong c6 3 dén 8 canh chira nguyén tir cacbon va tuy y
bao gébm 1 hodc 2 nguyén tt khéc loai duge chon tir O, S hodc N, trong d6 vong khong
duoc thé hodc duogc thé béng 1 dén 4 phén tr thé doc lap dugc chon tir nhom gé)m

halogen, OH, oxo, Me (-CH3), OMe (-O-CH3), CHF, CF3;, OCHF», OCF3;

R7 duoc chon tir aryl ¢6 6 canh va heteroaryl ¢6 5 hoac 6 canh, trong do6 aryl va
heteroaryl duoc thé tuy ¥ bing 1 dén 3 phan ti thé doc 1ap duoc chon tir halogen, OH,
Me (-CHs), OMe (-O-CH3), CHF,, CF3;, OCHF,, OCF; va dugc thé bang aryl c6 6
canh va heteroaryl ¢6 5 hodc 6 canh, trong do6 aryl va heteroaryl dugc thé thy ¥ bang 1
dén 5 phan t thé doc 1ap duge chon tir halogen, -CN, -NO,, OH, R, OR"3, CO:R',
NR!'R'2, C(=0)R!'!, C(=S)R!!, C(=O)NR''R"?, NR''C(=0)NR''R'?, NR''C(=0)OR",
OC(=O)NR!R"2, C(=S)NR''R'?, NR"C(=S)NR'R'?, NR!'C(=S)OR",
OC(=S)NR!'R'%;  SOy-Cig-alkyl, SOy-halo-Cig-alkyl, SR', SOR", SOs;R',
SONR!'R'2, NR'SO,R "3, NR''SO,NR!'"'R'%;

va trong do phan ti thé con lai ¢6 y nghia nhu duoc dinh nghia trong bét ky

phuong an nao dugc mo ta ¢ day.

Theo phuong an cling dugc uu tién, trong td hop v6i mot phuong én bat ky
trong s6 cac phuong 4n & trén hodc dudi R* duoc chon tir Cyg-alkyl, Cig-axyl, Csg-

xycloalkyl va Cs.g-heteroxycloalkyl, trong dé alkyl, axyl, alkenyl, xycloalkyl va
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heteroxycloalkyl dugc thé tiy v bang 1 dén 5 phin tir thé doc lap dugce chon tir
halogen, -CN, OH, oxo, Ci.3-alkyl, halo-Cjs-alkyl, O-Ci-alkyl, O-halo-Ci.3-alkyl.

Theo phuong &n dugc vu tién hon, trong t6 hop v6i mot phuong an bat ky trong

sé cac phuong 4n & trén hodc dudi R* dugc chon tir C-3-alkyl va halo-Ci.s-alkyl.

Theo phuong an tham chi dugc vu tién hon nita, trong t6 hop v6i mot phuong

an bat ky trong s cac phuong an & trén hodc dudi R* duge chon tir Me (-CH3).

Theo phuong 4n duoc uu tién thay thé, trong t6 hop vi mot phuong an bat ky
trong s6 cic phuong 4n & trén hodc dudi R’ va R® va R> va R® doc lap duge chon tir

H, halogen, Ci.¢-alkyl, NHa, NHC¢-alkyl, N(Ci.s-alkyl)2, Co-¢-alkylen-C(=O)NHa;

hodc R® va R® va RS va R6’ doc lap khi cung véi cacbon ma ching dugc gin
vao hoan toan vong ¢ 3 dén 8 canh chira nguyén tir cacbon va tiy y bao g6m 1 hoic 2
nguyén tr khac loai dugc chon tir O, S hodc N, trong d6 vong khong dugc thé hodc
duoc thé béng 1 dén 4 phén tr thé doc lap dugc chon tor nhom gém halogen, -CN, -
NO,, OH, oxo, Cis-alkyl, halo-Cjs-alkyl, O-Ci-alkyl, O-halo-Cis-alkyl, SO2-Cj.3-
alkyl, COH;

hodc RS va R% va R® va R® doc 1ap khi cling v&i 2 nguyén tir cacbon lién ké ma
chiing dugc gin vao hoan toan vong c6 3 dén 8 canh chira nguyén tir cacbon va tuy y
bao gdm 1 hodc 2 nguyén ti khic loai dugc chon tir O, S hodc N, trong d6 vong khong
duoc thé hodc duoc thé béng 1 dén 4 phén tr thé doc lap dugc chon tor nhom gém
halogen, -CN, -NO,, OH, oxo, Ci-alkyl, halo-Cj;s-alkyl, O-Cis-alkyl, O-halo-Ci.3-
alkyl, SO»-C3-alkyl, CO;H.

Theo phuong 4n duoc uu tién hon, trong t6 hop véi mot phuong an bat ky trong
s6 cac phuong én & trén hodc dudi R’ va R® va R3 va R® doc 1ap duge chon tur H, Ci.

s-alkyl va halo-Cjs-alkyl.

Theo phuong an tham chi dugc uu tién hon nita trong t6 hop véi mot phuong

an bit ky trong sb cac phuong an & trén hodc duéi R® va R® va R®" va R6’ 1a hydro.
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Theo phuong an dugc uu tién thay thé khac, trong t6 hop véi mot phuong 4n
bét ky trong sd cac phuong dn & trén hodc dudi R7 dugc chon tir aryl ¢6 6 canh va
heteroaryl c6 5 hodc 6 canh, trong d6 aryl va heteroaryl duoc thé tuy y bang 1 dén 4
phin tir thé doc 1ap duoc chon tir halogen, -CN, -NO,, OH, Ci.¢-alkyl, O-Ci.6-alkyl, Cs.
¢-xycloalkyl, O-Cs.s-xycloalkyl, Cs.s-heteroxycloalkyl, O-Cs.¢-heteroxycloalkyl, SOy-
Ci6-alkyl, CO,H, C(=0)0O-Cj.¢-alkyl, aryl c6 6 dén 10 canh, heteroaryl c6 5 hodc 10
canh, O-(aryl c6 6 dén 10 canh) va O-(heteroaryl c6 5 hodc 10 canh), trong do alkyl,
xycloalkyl, heteroxycloalkyl, aryl va heteroaryl duoc thé tuy y bang 1 dén 5 phan ti
thé doc lap duoc chon tir halogen, -CN, -NO,, OH, R, OR", CO:R", NR''R'%,
C(=O)R!, C(=S)R!'", CEONR'R NR'C(=O)NR'R'?, NR'C(=0)OR",
OC(=O)NR''R", C(=S)NR''R"2, NR'C(=S)NR'R"?, NR''C(=S)ORE,
OC(=S)NR!'R'%; SOy-Ci¢-alkyl, SOy-halo-Ci¢-alkyl, SR!, SOR", SOs;R',
SONRM"R'Z NRMSO,R '3, NR'"'SO,NRMR 2,

Theo phuong 4n dugce uu tién hon trong t6 hop v6i mot phwong an bét ky trong
s6 cac phuong an & trén hodc dudi R7 dugc chon tr aryl ¢6 6 canh va heteroaryl ¢6 5
hodac 6 canh, trong do6 aryl va heteroaryl duoc thé tiy y bang 1 dén 3 phan tir thé doc
lap duogc chon tir halogen, OH, Me (-CH3), OMe (-O-CH3), CHF2, CF3, OCHF», OCF3
va duge thé bang aryl ¢6 6 canh va heteroaryl ¢6 5 hodc 6 canh, trong do aryl va
heteroaryl dugc thé tiy y bang 1 dén 5 phan tir thé doc 1ap duge chon tir halogen, -CN,
-NO,, OH, R"“, OR", CO,R'", NR'R", CE=O)R'", C(=S)R'", C(=O)NR'R",
NR'"C(=O)NR!''R!?, NRYC(=0)OR', OC(=O)NR!'R'?, C(=S)NR'R 2,
NR'C(=S)NR''R'2, NR!'C(=S)OR", OC(=S)NR!'R'?; SOy-Ci.¢-alkyl, SOy-halo-Ci-
alkyl, SR'!, SO,R", SO5R!!, SO,NR''R'?, NR'SO,R!, NRMSO,NR'R'2.

Theo phuong an thdm chi dugc wu tién hon nita trong td hop v6i mot phuong
an bt ky trong sd cac phuong an & trén hodc dudi R7 dugc chon tir aryl ¢6 6 canh va
heteroaryl c¢6 5 hodc 6 canh, trong do6 aryl va heteroaryl duoc thé tuy y bang 1 dén 3
phin tir thé doc 1ap duge chon tir halogen, OH, Me (-CHs), OMe (-O-CHj;), CHF,,
CF3, OCHF,, OCF3 va dugc thé bang aryl ¢6 6 canh va heteroaryl c6 5 hodc 6 canh,
trong do6 aryl va heteroaryl dugc thé tuy y bang 1 dén 5 phan ti thé doc 1ap duge chon

tir halogen, OH, Me (-CH3), OMe (-O-CHj3), CHF», CFs, OCHF2, OCFs.
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bac biét dugce vu tién la hgp chét ¢6 cong thac (I) nhu duogc dinh nghia trong
mdt phuong 4n bat ky trong sb cac phuong dn & trén, trong d6 R7 1a phenyl, dugc thé
tiy v bang 1 dén 4 phan tir thé (R¥), doc lap c6 y nghia nhu duoc dinh nghia trong bt
ky phuong an nao dugc mo ta ¢ day trong phan tir thé ¢o thé ton tai ciia R7 va duge

biéu dién bang cong thire (1)

R1

" R O N
Y LS&X (i

X n N
l/ ) ROR L
(R¥)1 dén 4

Theo phuong an tham chi duoc wu tién hon nira trong t6 hop v6i mot phuong
an bat ky trong sb cac phuong an & trén hodc dudi R7 duoc chon tir phenyl, dugc thé
thy y bang 1 dén 3 phan t thé doc lap dugc chon tir F, Cl, OH, Me (-CHs), OMe (-O-
CH3), CHF», CF3;, OCHF, OCF5 va dugc thé bing aryl c¢6 6 canh va heteroaryl ¢6 5
hodc 6 canh, trong do6 aryl va heteroaryl dugc thé tuy v bang 1 dén 5 phan tir thé doc

lap dugc chon tu F, Cl, OH, Me (-CHs), OMe (-O-CHj3), CHF», CF5, OCHF,, OCF3.

Theo phuong an tham chi duoc vu tién hon nita trong t6 hop voi mot phuong

4n bat ky trong s6 cac phuong 4n & trén hodc dudi R” duge chon tir nhém gom

|

O P P
F

C] g

(Nj\@fvé?).

Theo phuong éan dugc uu tién thay thé khéc trong td hop voi mot phuwong an bét

. nhu tdt

hon 1a tu

ky trong s cac phuong an & trén hodc dudi trong cong thire (I) nhom
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R6. R® O
R/ N’LL‘L
R6 R5 ‘

R duoc chon tr nhém gdm

9 .
(D %
TA T}a

T
F N}"

|, tét hon la tur

F
g J
|
N 0
N}S‘ F
| va

Hop chat duge uu tién theo séng ché ciing duoc biéu dién bing cac cong thic

(ITa), (IIb) va (I1c) sau:

Uﬂniﬁ@,’ (l} N" - _;:::‘s ‘h
| 3 ; ] I 7 "
SN NS (Ha)

' 6 mE |
(R géna R® R 4

< y
O N/g\
C L D%

l

R6 RS R
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trong d6 phan tir thé con lai ¢6 dinh nghia nhu duge mo ta theo phuong an bat
ky trong sb cac phuong dn duoc md ta & day va trong do R* 1a 1 dén 4 phan tir thé
(RX), doc lap c6 y nghia nhu dugce dinh nghia trong bét ky phuong 4n nao dugc mo ta &
day trong phan tir thé co thé tdn tai ctia R7, tdt hon 1a 1 dén 4 phan tir thé R* doc 1ap
dugc chon tir H, F, Cl, OH, Me (-CH3), OMe (-O-CHs), CHF», CF3, OCHF, va OCFs.

Theo phuong an dugc vu tién thay thé khac trong t6 hop v&i mot phuong an bat

ky trong sb cac phuong an ¢ trén hodc dudi trong cong thire (I) hodc (IT) nhom

NR8

\ 7 N7,

O 0 O, NR®

\\

S S S
< , A <N ~ L o .
X dugc chon tir nhém gom ks NR?R™0 %UNRR® vy YR 1 va

R! doc 1ap duge chon tir Cis-alkyl, halo-Cis-alkyl va xyclopropyl, t6t hon nita
la R' 1a Me (-CHz).

Theo phuong 4n dugc uvu tién thay thé khéc trong td hop véi mot phuong an bat

ky trong s6 cac phuong 4n & trén hogc dudi trong cdng thire (I) hoac (II) nhém

NRS O, NR8

\ 7 \ 7

< S
X duoc chon tur UONRZR? vy %R D va

R! doc 1ap duoc chon tor H, halogen, Ci.¢-alkyl, halo-Ci.¢-alkyl, Cs.¢-xycloalkyl,
halo-Cs.¢-xycloalkyl, -O-Ci.¢-alkyl, -O-halo-Ci.¢-alkyl va -NH-Cj-alkyl.

Theo phuong 4n dugc uu tién thay thé khac trong to hgp v6i mot phuong an bt
ky trong sb cac phuong an & trén hodc dudi R? va R doc 1ap duoc chon tir H, Ci3-
alkyl, halo-C3-alkyl, -O-Cis-alkyl, -O-flo-Cis-alkyl, Csg-xycloalkyl va Cs.s-
heteroxycloalkyl, trong d6 alkyl, xycloalkyl va heteroxycloalkyl duoc thé ty ¥ bang 1
dén 5 phan tir thé doc 1ap dugc chon tir F, Cl, OH, oxo, Me (-CHs), CHF, va CFs;
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hoiic R? va R khi cung véi nito ma ching duge gén vao hoan toan vong ¢6 5
dén 6 canh bao gdm nguyén tir cacbon va tlly ¥ bao g6m mot nguyén tir khac loai duoc
chon tir O, S hoic N, trong d6 vong khong duoc thé hoic dugc thé bang 1 dén 4 phan
ttr thé doc lap dugc chon tir nhom g&n F, Cl, OH, oxo, Me (-CHj3), CHF; va CFs;

R® duoc chon tir H, -CN, -NO», OH, Cj-alkyl, O-C;3-alkyl, flo-Ci3-alkyl va
O-flo-C3-alkyl,

R? dugc chon tir Cis-alkyl, t-butyl, flo-Ci3-alkyl, xyclopropyl, flo-Cis-alkyl-
xyclopropyl, -Cs.jo-heteroxycloalkyl;

R0 dugc chon tir -CN, OH, va -NOy; va
R2 doc 18p duoc chon tir H, Me (-CHs) va Et (-CH,-CHs).

Ngoai ra, theo mot phuong an bét ky trong sb cac phuong an duoc mo ta & trén
hodc & dudi, phan tir thé c6 thé 1a doc 1ap hodc trong td hop bat ky voi mdi phan tir thé

khac co y nghia nhu sau:

R2 va R? doc lap c6 thé duge chon tir H, Me (-CH;), Et (-CH,-CH3), -
CH>CH,OH va -CH;CH,F.

R2 va R3 ¢o thé 1a H.

R8 ¢o thé duoc chon tir H, -CN, -NO,, OH, Cis-alkyl, O-Cjs-alkyl, flo-Cj.3-
alkyl va O-flo-C_3-alkyl.

R® ¢6 thé duoc chon tir H, -CN, -NO,, OH, Me (-CH3), Et (-CH»-CH3), OMe (-
0O-CH3) va OEt (-O-CH»-CH3).

R8 ¢ thé dugc chon tir H va CN.

R ¢6 thé duge chon tur Cis-alkyl, flo-Cis-alkyl, xyclopropyl va -Cs.io-
heteroxycloalkyl.

R® ¢6 thé duge chon tir Me (-CHs), Et (-CHy-CH3), CHF,, CF3, xyclopropyl va

oxetan.
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R? ¢6 thé la Me (-CH3) hodc xyclopropyl.

R? ¢6 thé 1a Me (-CHjs).

R ¢6 thé duge chon tir -CN, OH, va -NOa.

R0 ¢6 thé -CN.

R!2 doc 1ap ¢6 thé chon tir H, Me (-CHs) va Et (-CH,-CHs);

Theo phuong an dugc uu tién thay thé khac trong td hgp véi mot phuong dn bt

ky trong sb cac phuong an & trén hodc dudi trong cong thire (I) hodc (II) theo sang ché

duoc chon tu

/NH
N/\éc\)\ _NH /é\\\ NH /lS S /é\
)\S S\NH /L * A

*a .y .

/é\ ~OH /é~ §\ >~ NHy /gk“ N-CN
//\ OH | LL‘L/L S PNH ; /L va
N—{ O
//\€~"//O

EAS SNHCN;

tdt hon 12 nhom nay dugc chon tir
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N/\é:?\ _NH N/\é\c\)\,NH N§ 7 N§~O
Pva E/ls % EAS X EJ\ o

‘ZLL S \NHZ; , , S OH ;
O O
N || N AL N 0
AJ\XP/OH ﬁp/w /{\ﬁ\‘scN-CN %0
\ \

Theo phuong an dugc vu tién thay thé khac trong td hop véi mot phuong an bat

ki trong s& cac phuong 4n & trén hodc dudi n duge chon tir 0 va 1, tbthonlanla0.

Hop chat dugc uu tién dac biét theo sang ché duoc biéu dién bdi cac cong thirc

sau:

F F

Porbe Yo
| S | SﬁNH

F O \ F \
'TJ\S " A

0 0
/", /7,
F
g . g g
O Y 134
IT] S NH, T S
F
I O %\ ‘/< \\ _NH
F
| 9
F
F
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0 0
/", /
= =
o | o
O, e O 0
[T] S \NH N S \
a
N O /éN J< { \\ _NH
|
| Q %
Q )NI\\ g:NH l
N ~
S N O N
'\{ A /M/\é\P\/OH
NS OH
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T S NH,
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N
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N S \
I va

F
T i
/ S
F T/l\s -
o)
/ b
F
T e
F \
N~ 7S NH,
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g _ ]

N\ NS

. N o N,/\é\o“oN-CN N O ’\}/\&Q\S/,o
S M S
| va

chat dugc uvu tién hon nita nhu sau:

F F

| @] N o | @) N o NH

: O AJ\X%‘NH Aj\y‘éﬁ/
;T; s\ ITI S NH,

F

va

Va cac hgp nhat dugc vu tién nhat nhu sau:
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F F
O N 0 N @] N/g\o NH
) /&J\y‘s’/HA\ ¥
NT TSN\ ITJ S NH,

g <

NS NS

N O N Q N O N O
AK\H%GNH /Mj\%‘é\’NH
N S \ N S NH,
| , va | :

Mdt khia canh khac theo sang ché dé cap dén hop chat theo phuong 4n bat ky
trong sd cac phuong an duge md ta & trén trong viée sir dung lam thude.

Dic biét, séng ché dé cap dén hop chét duge mo ta dé s dung trong diéu tri
hodc phong ngtra bénh hodc rdi loan lién quan dén viéc nhiém virut.

Dic biét hon, sang ché dé cap dén hop chit duge mo ta dé st dung trong didu
tri hodac phong ngtra bénh hoac rdi loan, lién quan dén viéc nhiém virut gy ra boi virut
herpe, nhu dac biét 1a boi virut Herpes-simplex.

Theo mdt khia canh khéc, sang ché dé cap dén hop chét duoc mo ta trong dé str
dung trong diéu tri hodc phong ngira bénh thodi hoa than kinh gay ra béi virut, nhu dic
biét 1a bénh Alzheimer.

Theo mot khia canh khac sang ché dé cap dén hop chit dugc mo ta trong dé su
dung trong diéu tri hodc phong ngira nhiém Herpes, dic biét la nhiém Herpes-simplex
& bénh nhan biéu hién Herpes mdi, Herpes sinh duc va viém gidc mac lién quan dén
Herpes, bénh Alzheimer, viém ndo, viém phéi, viém gan; ¢ bénh nhan co6 hé mién dich
bi Gc ché, nhu bénh nhan nhiém AIDS, bénh nhan ung thu, bénh nhén suy giam mién
dich di truyén, bénh nhan duoc céy ghép; 0 tré em moi sinh va tré nhii nhi; & bénh
nhan duong tinh v&i Herpes, ddc biét la bénh nhan duong tinh véi Herpes-simplex, dé
ttc ché su tai phat (didu tri ngan chan); bénh nhan, dic biét 1a ¢ bénh nhan duong tinh
voi Herpes, ddc biét 1a bénh nhén duong tinh véi Herpes-simplex, ma ¢6 kha nang
khang lai diéu tri khang virut nucleosit nhu axyclovir, penxiclovir, famxiclovir,
ganxiclovir, valaxyclovir.

Theo mot khia canh khac sang ché dé cap dén hop chit duoc md ta, duoc dic

trung bai gia tri [Cso (HSV-1/Vero) trong thr nghiém chon loc hoat tinh in vitro HSV-
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1 1én té bao Vero nhu dugc md ta trong cic vi du theo sang ché, tot hon 1a ICso thap
hon 100 uM, tét hon nita 12 ICso thdp hon 10 pM va tét nhét 1a ICso thap hon 1 pM.

Theo mot khia canh khac sédng ché dé cap dén hop chat duge md ta, duoc dic
trung boi gia tri EDso trong mau dong vat in vivo nhu dugc md ta trong cac vi du theo
sang ché, tot hon 1a EDsp nhé hon 10 mg/kg trong HSV-1, t6t hon nira 1a nho hon 5
mg/kg trong HSV-1, va tdt nhat 1a nho hon 2 mg/kg trong HSV-1.

Theo mot khia canh khac sang ché dé cap dén hop chat duoc md ta, duge dic
trung bang cach khong thé hién hoic thé hién viéc uc ché cacbon anhydraza giam, viéc
trc ché cacbon anhydraza I va/hodc cacbon anhydraza II dic biét nay. Theo sang ché
khong trc ché hodc e ché giam cacbon anhydraza duoc dinh nghia déc biét bang gia
tri ICso (ndng d6 we ché) trong thir nghiém hoat tinh cacbon anhydraza II theo R. Iyer
et al. J Biomol. Screen. 2006, 11:782 va/hodc trong thr nghiém hoat tinh cacbon
anhydraza I theo A. R. Katritzky et al. J. Med. Chem. 1987, 30:2058 1a ICso > 2,0 uM,
t5t hon 1a > 3,0 uM, tbt hon nira 1a > 5,0 uM. Tham chi tdt hon nita 13, khong rc ché
hodc trc ché giam cacbon anhydraza theo sdng ché duoc dinh nghia dac biét béng cac
gid tri ICso (ndng do trc ché) trong thir nghiém hoat tinh cacbon anhydraza II ¢ nguoi
nhu duge mo ta chi tiét trong cac vi du theo sang ché 12 ICso> 2,0 uM, tot hon 1a > 3,0
M, tdt hon nita 1a > 5,0 UM

Hop chét theo sang ché dugc xem xét dé sir dung trong ngan ngira va diéu tri
cac rbi loan va bénh lan luot & nguoi ciing nhu & dong vAt.

Do do, sang ché mb ta viéc sir dung hop chét nhu duge mé ta & day dé bao ché
thudc.

Ngoai ra, sang ché mo ta phuong phép didu tri bénh hodc rdi loan lién quan dén
viéc nhiém virut, nhu bénh hoic r6i loan, lién quan dén viéc nhiém virut nhiém
Herpes, dic biét 1a nhiém Herpes-simplex cling nhu phuong phap diéu tri bénh thoai
héa than kinh do virut, nhu dic biét 1a bénh Alzheimer, phuong phap nay bao gom
viéc su dung ¢ nguoi hodc dong vat can diéu trj véi lugng hiéu qua cua hop chat hodc
cta ché phdm bao gém cac hop chét nay nhu dugec mo ta & day.

Trong viéc st dung thuc tién, hop chit duoc st dung theo sang ché ¢6 thé duge
két hop 1am thanh phan hoat chat trong hdn hop tron ky véi chét mang dugc theo céc

k¥ thudt tao hop chét thong thudong. Chat mang co thé & nhiéu dang phu thudc vao
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dang cua ché phdam mong mudn trong st dung, vi du, duong miéng hodc ngoai rudt
(bao gdm trong tinh mach). Trong viéc diéu ché ché pham & dang lidu dung qua dudong
miéng, bt ky méi truong duoc thong thuong nao ciing c6 thé duoc st dung, nhu, vi
du, nudc, glycol, dau, ruou, chat tao huong liéu, chét bao quan, chét tao mau va tuong
tu trong truong hop diéu ché chit long qua dudng miéng, nhu, vi du, hon dich, rugu
thube thom ngot va dung dich; hodc chét mang nhu tinh bdt, duong, xenluloza vi tinh
thé, cht pha lodng, chét tao hat, chat bdi tron, chit két dinh, chat phan rd va chét
tuong tu trong truong hop didu ché chit ran dung qua dudng miéng nhu, vi du, dang
bot, vién nang cting va mém va vién nén, véi viée diéu ché qua dudng miéng chit rin
duoc vu tién hon diéu ché chat 16ng.

Vi tinh chat dé st dung ctia chiing, vién nén va vién nang la dang don vi liéu
ding qua miéng c6 loi nhat, trong truong hop chat mang duge duoc sir dung mot cach
rd rang. Néu mong muén, vién nén co thé duoc phu biang k¥ thuat chira nude hoic
khong chira nuéc chudn. Ché phadm va dang bao ché nay nén chira it nhét 0,1 phan
tram hop chét co hoat tinh. Phan tram hop chit ¢6 hoat tinh trong cac ché pham nay cé
thé, tat nhién, duogc thay ddi va ¢6 thé thuén tién nam trong khoang tur 2 phﬁn tram dén
khoang 60 phén tram tinh theo trong luong don vi. Lugng hop chét c6 hoat tinh trong
ché pham hiru ich dé diéu trj nay 1a lidu hiéu qua dugc thu. Hop chét ¢6 hoat tinh ciing
6 thé duoc sir dung trong miii nhu, vi dy, giot long hodc xit hodc nhu nho mat.

Vién nén, vién tron, vién nang, va tuong tu ciing c6 thé chua chét két dinh nhu
gdm nhuya tragacan, acaxia, tinh bdt ngd hodc gelatin; td& dugc nhu dicanxi phosphat;
cht gdy ra nhu tinh bot ngd, tinh bdt khoai, axit alginic; chit boi tron nhu magie
stearat; va chit tao ngot nhu sucroza, lactoza hodc sacarin. Khi dang don vi liéu la vién
nang, n6 ¢ thé chia, ngoai nguyén liéu thudc loai néu trén, chit mang 16ng nhu dau
béo.

Céc nguyén lidu khac c6 thé ¢6 mat nhu 16p pha hodc dé thay ddi dang vat ly
ctia don vi lidu. Trong vi du, vién nén c6 thé dugc phi bang senlac, duong hodc ca hai.
Xi rd hodc rugu thudc thom ngot co thé chua, ngoai thanh phén hoat chét, sucroza nhu
chét tao ngot, metyl va propylparaben nhu chét bao quan, chit nhudém va tao huong vi

nhu huong anh dao hodc cam.
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Hop chét dugc st dung theo sdng ché ciing c6 thé dugc st dung ngoai rudt.
Dung dich hodc hdn dich ctia cac hop chét c6 hoat tinh nay co thé duoc diéu ché trong
nudc duge tron thich hop voi chét hoat dong bé mit nhu hydroxy-propylxenluloza.
Chét phan tan ciing c6 thé dugc diéu ché trong glyxerol, polyetylen glycol 16ng va hdn
hop ctia n6 trong dau. Trong diéu kién bao quan va st dung thong thuong, cac dang
bao ché nay chua chét bao quan dé ngan chin su phat trién ctia vi sinh vét.

Céc dang duoc pham phu hop trong viéc st dung c6 thé tiém dugc bao gom
dung dich nudc vo trung hodc chét phan tan va bot vo trung trong cic ché phdm ché
ngay lic dung cta dung dich tiém duoc vo trung hodc chét phan tan. Trong toan bd
truong hop, dang phai vo tring va phai long dén mirc dé dang tdn tai c6 thé tiém duoc.
N6 phai 6n dinh trong céc didu kién san xuit va bao quan va phai dugc bao quan
chéng lai hoat dong l1am héng ctia vi sinh vat nhu vi khuén va nidm. Cht mang c6 thé
la dung modi hodc moi trwong phén tan chta, vi du, nudc, etanol, polyol (vi du,
glyxerol, propylen glycol va polyetylen glycol 16ng), hon hop thich hop cta no, va dau
thuc vat.

Bt ky con dudng sir dung nao thich hop co thé duoc str dung dé cung cép cho
dong vat ¢ v, dac biét la nguoi, véi luong hi€u qua cua hop chét theo sang ché. Vi
du, duong miéng, truc trang, tai chd, ngoai rudt (bao gém trong tinh mach), mat, phéi,
mili, va trong tu ¢6 thé duge s dung. Dang lidu bao gdm vién nén, phién thude hinh
thoi, chét phéan tan, hon dich, dung dich, vién nang, kem, thudc bdi déo, sol khi, va
twong tu. T6t hon 13, hop chét theo sang ché dugc st dung qua dudng miéng hodc nhu
nho mat, t6t hon niva 1a hop chét theo sang ché dugc st dung qua duong miéng.

Liéu hiéu qua cua thanh ph?m hoat chit duoc st dung c6 thé thay dbi phu thudc
vao hop chét dac biét dugc st dung, cach thire st dung, diéu kién duoc diéu tri va tinh
nghiém trong cua tinh trang dugc diéu tri. Liéu nay co thé duoc xac dinh dé dang bdi
ngudi ¢o hiéu biét trung binh trong linh vuc k¥ thuét nay.

Hop chét theo sang ché ciing co thé c6 trong td hop voi thanh phan hoat chat,
dac biét 1a voi mot hodac nhiéu thanh phén hoat chit thé hién tac dung hi€u qua trong
didu trj cac rdi loan hodc bénh bét ky nhu dugc mo ta & day. Hop chét that su dac biét
theo sang ché c6 trong ché phém trong td hop vai it nhit mot chit hoat chit co hiéu

qua trong diéu tri bénh hodc roi loan lién quan dén viéc nhiém virut (hop chat c6 hoat
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chét khang virut), tdt hon 1a bénh hoidc rdi loan lién quan dén viéc nhiém virut gay ra
béi virut Herpes, nhu dac biét la béng virut Herpes-simplex, do dé, dugc goi 1a liéu
phap két hop. It nhit mot chét hoat chét c6 hiéu qua trong didu tri bénh hodc rdi loan
lién quan dén viéc nhiém virut (hop chét c6 hoat chét khang virut) tdt hon 1a duogc
chon tr nhém gbém thudc nucleosit nhu axyclovir, valaxyclovir, penxiclovir,
ganxiclovir, famxiclovir va trifluridin, cling nhu hop chét nhu foscarnet va cidofovir.
Do dé, sang ché ciing dé cap dén duoc pham bao gdm mot hodc nhiéu hop chét
nhu duge mo ta ¢ day va it nhat mot chét mang va/hodc ta dugc duge dung va/hodc it
nhat mot chét hoat chét co hiéu qua dé diéu tri bénh hoac r6i loan lién quan dén viéc

nhiém virut (hop chit ¢ hoat chét khang virut).

Mo ta chi tiét sang che

Hop chét theo sang ché cé thé dugc diéu ché bang t6 hop ctia phuong phap da

biét trong 1inh vuc nay bao gdm quy trinh duge mo ta trong so d6 I dén 11 bén dudi.

Su tong hop cua khdi hop nhét axit R(CRYR®),CR’RSCOOH c6 thé duoc san
xuit nhur duoc mo ta trong tai lieu W0O2001/47904 va duge lién két voi khéi hop nhat
thiazol thich hop. pé 1ép dat dialkyl phosphonat Ia, thiazol khong dugc thé tai vi tri sb
5 (X = H) c6 thé duge xt ly bing Mn(OAc)s;+2 H,O va dialkyl phosphit. Dialkyl
phosphonat Ia ¢ thé duge xa phong hoa bang cach sir dung vi du TMSBr dé thu duoc
axit phosphonic Ib nhu dugc md ta trong so dd 1. Viéc diéu ché phosphonamit ¢6 thé
duogc hoan thanh bang cach xu 1y axit phosphonic Ib bang oxalyl clorua va sau do bang
lugng amoniac thich hgp (R? va R® = H), amin béc nhét va bac hai. Sau khi tach sdc
ky, hop chét dich Ic va Id ¢6 thé dugc tach. Viéc dwa sulfonamit duge thé thich hop
vao (X = SO;NR2R!) ¢6 thé duge thu bang cach alkyl hoa sulfonamit bac nhat da biét
(X = SO;NH,) véi halogenua-R!® (vi du bromoxyan) hodc cho phan tng hop chat
trung gian axit sulfonic clorua da biét (X = SO,CI) v6i amin thich hop (vi du NH,OH,
NH2CN).
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R R’

- N / IR{CAC ), 2H,0, - " { oRr'z TMSBr QH
RV Y PHEOYOR™)  RA BTG 4 % pe0 _— —p=0
RO s o CONTTS oz OH

RERE 4
R R'2 khéng phai la H la

R'2 khong phai 1a H

{COCH,: NHRPR?

Sodo I

Viée lién két khéi hop nhét axit R7(CRYR®),CR’RCCOOH véi thiazol dugc thé
boi axit S-sulfonic c6 thé thu duoc hop chét trung gian ITa (so do 1), ¢6 thé dugc
chuyén hoa thanh sulfonyl clorua Ila bang cach xtr ly v6i oxalyl clorua. Viéc phan tmg
cta hop chit trung gian nay véi NHR?R? va triphenylphosphin thu dugc hop chét dich
Ilc, cubi cung co thé duge oxy héa vi du bang tert-butylhypo clorit v&i sy c6 mit cia
NH,R® dé tao ra hop chét dich IId. Mot con dudng thay thé huéng vé dan xuat 11d
béng cach sir dung sulfonmit san c6 duge mo ta bé“mg Y. Chen et al. (RSC Advances
2015, 5, 4171) thong qua viéc thé 4i nhan sulfonimidoyl clorua duoc tao thanh & vi tri
v6i amin khac. Puong bd sung trong din xuét I1d dugc md ta trong Angew. Chem. Int.

Ed. 2013, 52, 9399 va ChemMedChem 2013, 8, 1067.

74

RTV R x| N s
Pi.'y' R:)
R fa

Lién két amit T

R BuOCI, sau d6 Ia
rY RY O §h O

_‘}3{ . (LL\' ES I\E \,\/"}_ S}(O I!r 1
R’ .iﬂ‘) R "OH g,lM" *S bH ,.'R P
R RE RY, R¥ O Ny MR
R., ‘\[»;j )L [J’,‘l )"S\"O

RIR R d

So do 11

Viéce lign két khéi hop nhat axit R7(CRYR®),CRSRSCOOH véi thiazol duge thé

boi 5-alkylthio c6 thé tao ra hop chat trung gian Illa (so db III), ¢6 thé duge oxy hda
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dén dan xudt alkylsulfinyl IIIb. Twong tu, viéc oxy héa hop chit trung gian IITa bing
din xuét azido N3R® va FeCl, ¢6 thé thu duoc din xuét sulfinimidoyl Illc, ¢ thé duge
oxy hoa thém, vi du bing NaIO4/RuCls dé thu dugc dan xuét sulfonimidoyl I11d. Trong
truong hop R® 1a gbc xyano, duong thay thé nhu dugc md ta boi S. J. Park et al.
(ChemMedChem 2013, 8, 217) cling ¢co thé duoc st dung (HoNCN, PhI(OAc)2, sau do
mCPBA).

oxidation, e.q.

o
& R potassiurm paroxy-
R N R fale
F:’\'I 4 AS.{..MS e
Ha
!
N3R®, FeCl, kho |
Y 521 !':'{1
- e 4 [T - o el —i O 38
RO RO N q,.-,hH” NaiO, RuCl; R, R? N \,\,\v_«é«,m\
R';’“; )LN/!"“Q}‘/ M‘Rn . o g RS
6 !
RERT Re e lid

So do 111

Trong toan bd truong hop R, R® hodc R¥ ¢o thé 1am nhom bao vé va 6 thé khir
bao vé gidng nhu dugc mod ta trong vi du Greene's Protective Groups in Organic
Synthesis (ISBN: 978-1-118-05748-3).

Trong cac so dd phan tng, phan tr thé con lai ¢6 thé ¢ y nghia nhu duoc dinh
nghia trong sang ché.

Céc chit viét tat

HPMC hydroxypropylmetylxenluloza

DMF dimetylformamit

DCM diclometan

THF tetrahydrofuran

PE petroleum ehe

DMSO dimetylsulfoxit

HATU 1-[bis(dimetylamino)metylen]-1H-1,2,3-triazolo[4,5-b]pyridini 3-
oxid hexaflophosphat

rt nhiét do trong phong

TFA axit trifloaxetic
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TMS trimetylsilyl
EDC:HCI  1-(3-dimetylaminopropyl)-3-etylcarbodiimit hydroclorua
TBDMSCI tert-butyldimetylsilyl clorua
Phan thtr nghiém
Vi du 1: 2-(2',5"-diflo-[1,1'-biphenyl]-4-y1)-N-(5-(N-(4-metoxybenzyl)sulfinamoyl)-4-
metylthiazol-2-yl)-N-metylaxetamit

Budc 1: Axit 4-metyl-2-metylamino-thiazol-5-sulfonic (Pla)

|
HN\(/N
S / o
sZ
P1a Ho 0

Metyl-(4-metyl-thiazol-2-yl)-amin (3,84 g, 30 mmol) duoc bd sung vao axit
closulfonic (6,0 mL, 90 mmol) trong mdi truong da lanh. Hdn hop dugc khudy qua
dém, dd vao da lanh, duge lam trung hoa bang NaOH 6N va lam bay hoi dén khi kho.
Phan cdn duoc chiét béng EtOH néng va phén chiét thu duoc duogc ¢o dén kho dé thu
dugc hop chét trung gian Pla (2,73 g, 44%).

Bude 2: Axit 2-(2-(2',5'-diflo-[1,1'-biphenyl]-4-y1)-N-metylaxetamido)-4-metylthiazol-
5-sulfonic (P1b)

P1b HO ©

F

Dung dich chtra axit sulfonic Pla (2,73 g, 13 mmol) va N-metylmorpholin (3,3
mL, 30 mmol) trong DMF (5 mL) dugc lam lanh xubng 0°C va dung dich rat lanh
chira axit 2-(2',5-diflo-[1,1'-biphenyl]-4-yl)axetic ~ (2,48 g, 10 mmol;
WO 2003/000259), EDC-HCI (2,11 g, 11 mmol) va HOBt (1,49 g, 11 mmol) trong
DMF (7 mL) duoc bd sung. Hon hop dugc dat t6i nhiét do trong phong, khudy qua
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dém va db vao Et,0. Phin két ta duge ly tim va duge rira bang Et,O, dugc pha lodng
bﬁng mot it THF va dé lanh qua dém. Phan két tha P1b duoc ly tAm va dugc st dung
khong tinh ché thém.
Budc 3: 2-(2-(2',5'-diflo-[1,1'-biphenyl]-4-yl)-N-metylaxetamido)-4-metylthiazol-5-
sulfony! clorua (Plc)

.0
ST
O Pic c’ O

F

Huyén phu chira axit sulfonic P1b (374 mg, 854 pmol) trong THF kho (5 mL)
dugc khudy trén ray phan ti trong 1 gid, sau d6 ray phan tir duge liy ra va dung dich
dugce lam lanh xuéng —20°C. Sau d6 oxalyl clorua (220 pL, 2,56 mmol) va 2 giot
DMF duge bd sung. Hén hop duoc khudy tai nhiét do trong phong trong 2 gid, sau do
oxalyl clorua thém vao (220 pL, 2,56 mmol) va 1 giot DMF dugc bd sung. Hon hop
duoc khuéy tai nhiét dd 60°C trong 2 gio, cd, hoa tan EtOAc va dugc rira béng dung
dich nuée KHaPO4 (1M) va nude mudi, duge lam kho trén NaxSOs va duge lam bay
hoi dé thu duoc hop chét trung gian Plc (167 mg, 43%).

Buge 4: 2-(2',5'-diflo-[1,1'-biphenyl]-4-yl)-N-(5-(N-(4-metoxybenzyl)sulfinamoyl)-4-
metylthiazol-2-yl)-N-metylaxetamit (1)

Dung dich chira sulfonyl clorua Plc (167 mg, 366 umol) trong DCM (2,5 mL)
duoc 1am lanh xubng —20°C, sau d6 NEt; (102 uL, 732 pmol) va dung dich duge lam
lanh chtra PPh; (86 mg, 329 umol) va p-metoxybenzyl amin (72 uL, 549 umol) trong
DCM (0,8 mL) duoc bd sung. Hoén hop duoc khuéy trong 15 phut tai nhiét do 0°C va 1
gio tai nhiét do trong phong va sau do duoc pha lodang bang PE (40 mL). Phén két tia
dugce hoa tan trong DCM (2 mL) va dugc két taa lai tr ELO (25 mL). Lop ndi bé mat
duoc ¢d dén kh(“)rvz‘i phén can dugc sur dung khong tinh ché thém. MS duoc phét hién
la: 542,3 [M+H]".

Vi du 2: 2-[4-(2,5-diflophenyl)phenyl]-N-[ 5-[[(4-metoxybenzyl)amino]sulfonimidoyl]-
4-metyl-thiazol-2-yl]-N-metyl-axetamit
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Dung dich chtra hop chéit 1 (khoang 90 pumol) trong THF khé (1,5 mL) dugc
lam lanh xudng —20°C. Sau d6 tert-butylhypo clorit trong THF kho (100 pL) dugc bd
sung va dung dich duoc khudy trong 30 phut tai nhiét do 0°C, dugc ding bang NH;
(0,5M trong THF; 810 uL, 405 pmol), khudy trong 1 gid tai nhiét do 0°C va duoc két
tua tor PE (30ml). San pham tho 2 duge st dung khong tinh ché thém trong budc tiép
theo.

Vi du 3: 2-(2',5'-diflo-[1,1'-biphenyl]-4-yl)-N-metyl-N-(4-metyl-5-

sulfamimidoylthiazol-2-yl)axetamit

B6 sung dung dich chtra cer(IV) amoni nitrat (110 mg, 200 pmol) trong nuéc
(100 pL) vao dung dich chita p-metoxybenzylsulfonimidamit 2 (khoang 40 pmol)
trong MeCN (0,5 mL) va dung dich dugc khudy tai nhiét do trong phong trong 10 min.
Lép hitu co dugce tach va l6p nudc duge chiét lai bang MeCN. Cac 16p hitu co duge
két hop duoc pha lodng bang nudc vao hdn hop chita MeCN/HO = 7:1 va dugc tinh
ché bang HPLC dé thu dwoc phan tir dich 3. "H-NMR (CDCIl3+CD;0D, 300 MHz) &:
7,58-7,54 (m, 3H), 7,37 (d, 2H), 7,17-7,06 (m, 3H), 4,17 (s, 2H), 3,79 (s, 3H), 2,63 (s,
3H). MS dugc phat hién la: 437 [M+H]".

Ngoai ra, hgp chét cia vi du 3 ¢ thé duoc diéu ché nhu sau:
Budc 1: N-(5-(N-(tert-Butyldimetylsilyl)sulfamoyl)-4-metylthiazol-2-yl)-2-(2'.5'-diflo-
[1,1'-biphenyl]-4-yl)-N-metylaxetamit (3a)
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B6 sung NaH (1,14 mmol, 46 mg; 60% huyén phu trong dau khodng) vao dung
dich chira 2-(2',5'-diflo-[1,1'-biphenyl]-4-yl)-N-metyl-N-(4-metyl-5-sulfamoylthiazol-
2-yl)axetamit (250 mg, 572 umol; duoc diéu ché nhu dugc mo ta trong tai liéu
W02001/47904) trong DMF (3 mL) va hén hop dugce khudy trong 1 gio tai nhiét do
trong phong. Sau khi bd sung TEA (2,86 mmol, 399 uL), hdn hop dugc lam lanh
xuéng nhiét dd —20°C va dung dich duoc lam lanh (-=20°C) chira TBDMSCI (2.,86
mmol, 429 mg) trong THF kho (1 mL) duoc b6 sung va tiép tuc khudy trong 60 gio tai
nhiét d6 trong phong. Hon hop duge dd vao nudc va duge chiét hai lan bang EtOAc.
Céac pha hitu co dugc két hop duoc rira 2 lan bang nudc, 2 lan bang NaHCO; chira
nude bdo hoa, 1 1an béng nude mudi, duoe lam khd trén NaSO4, duge loc va duge co
dén khi kho. Hop chat trung gian thd 3a dugc sir dung trong budc tiép theo khong c6
budc tinh ché thém.

Bugc 2: 2-(2',5'-diflo-biphenyl-4-yl)-N-[5-sulfinimidamido-4-metyl-thiazol-2-y1]-N-
metyl axetamit (vi du 3)

B6 sung TEA (1,43 mmol, 200 pL) vao dung dich chira hgp chat trung gian 3a
(ca. 286 pmol) trong DCM (3 mL) va hon hop duoc lam lanh xuéng —20°C. Sau do
dung dich da dugc lam lanh (-20°C) chua triphenylphosphindiclorua (572 pmol, 191
mg) trong DCM (600 pL) dugc bd sung. Tiép tuc khuay trong 2,5 gio tai nhiét do
trong phong va hon hop dugce dd vao hon hop chira 25% NH; (bdo hoa) va THF (1:2,
VA@30rnL)Uong<ﬁéuLdélduqclmnlanhbéngdé.Phahﬁucxyduqctédlvéduqcpha
lodng bang EtOAc. Pha nuéc duge chiét bang EtOAc va pha hitu co duge két hop,
duoc rira bing nude, 2 1dn bing KHSO4 1M, 1 14n bang nude mudi, dugc lam kho trén
Na:S04, duoc loc va duge ¢d dén khi khd. San pham tho duge hoa tan trong DCM (1
mL) va dugc két tua béng PE. Phan két tha thu duoc dugc hoa tan trong DCM (1 mL)
va duoc két tia bang EtO dé thu duge phan tir dich 3 (79 mg, 50% trén cic budc).

Vi du  3-1:  N-Metyl-N-(4-metyl-5-sulfamimidoylthiazol-2-yl)-2-(4-(pyridin-2-
yl)phenyl)axetamit

-38-



36190

I
N\fN
Y,
B °
_N Hn=S ~NH2
3-1 O

o]

Vi du 3-1 duoc diéu ché theo quy trinh dugc sir dung dé tong hop vi du 3 bang
cach st dung axit (4-pyridin-2-yl-phenyl)axetic. 'H-NMR (CDCl;+CD;0D, 300 MHz)
§: 8,68-8,67 (s, 1H), 8,06-8,04 (s, 1H), 7,95-7,93 (m, 3H), 7,67-7,46 (m, 4H), 4,24 (s,
2H), 3,83 (s, 3H), 2,65 (s, 3H). MS dugc phat hién la: 402 [M+H]", 201,5 [M+2H]*".
Vi du 4: 2-(2,5-diflo-[1,1-biphenyl]-4-yl)-N-metyl-N-(4-metyl-5-(metylsulfinyl)

thiazol-2-yl)axetamit

Budce 1: N,4-Dimetyl-5-(metylthio)thiazol-2-amin (P4a)
|
HN
P4a /S
B sung tir tir trong moi truong dé lanh dung dich chira NaSMe (1,74 g, 24,9
mmol) trong MeOH (15 mL) vao dung dich chira 5-bromo-/N,4-dimetylthiazol-2-amin
(2,06 g, 9,95 mmol) trong MeOH (20 mL). Hon hop duoc gia nhiét dén nhiét d6 60°C
va khudy trong 2 giod, dugc lam bay hoi va duoc tao huyén phu trong MeCN. Sau khi
ly tdm, 16p ndi bé miat duge tach va duoc lam bay hoi. Phan ran thu duoc duoge tao
huyén phu bing EtO va dugc ly tim dé thu dugc hop chét trung gian P4a.
Ngoai ra, hop chét c6 thé dugc diéu ché bang cach st dung NaS-Z, trong do Z
thuoc vé nhém chaa Cis-alkyl, t-butyl, flo-Cis-alkyl, xyclopropyl, flo-Ci.s-alkyl-
xyclopropyl, -Cs.io-heteroxycloalkyl.

Buéc 2: 2-(2',5'-diflo-[1,1'-biphenyl]-4-yl)-N-metyl-N-(4-metyl-5-(metylthio)thiazol-
2-yl)axetamit (P4b)
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Dung dich chta amin P4a (994 mg; 5,71 mmol) va DIPEA (1,89 mL, 11,4
mmol) trong DMF (3 mL) dugc lam lanh xubng —20°C, sau d6 dung dich dugc lam
lanh chta axit 2-(2',5'-diflo-[1,I'-biphenyl]-4-yl)axetic (1,56 g, 6,28 mmol;
WO 2003/000259) va HATU (2,39 g, 6,28 mmol) trong DMF (5 mL) dugc bd sung va
hdn hop duoc khudy tai nhiét do trong phong qua dém, d6 vao nude va duge chiét
béng EtOAc (2x). Lop hitu co dugc két hop dugc rua béng nudc mudi (2x) va dung
dich da bao hoa chira NaHCOj3, duge 1am kho trén Na;SO4, duge lam bay hoi va dugc
tinh ché bing ky thuat sic ky cot (PE/DCM = 1:0 dbi v6i 1:1) dé thu duoc hop chat
trung gian P4b (625 mg, 27%).

Buéce 3: 2-(2',5'-diflo-[1,1'-biphenyl]-4-yl)-N-metyl-N-(4-metyl-5-
(metylsulfinyl)thiazol-2-yl)axetamit (4)

Dung dich chtra hop chét trung gian P4b (1,4 g, 3,46 mmol) trong MeOH (35
mL) duoc lam lanh xudng 0°C, sau d6 kali peroxymonosulfat (1,09 g, 1,77 mmol)
trong nudc (18 mL) dugc bd sung va dung dich duoc khudy trong 20 min tai nhiét do
0°C, dugc dung bang dung dich bdo hoa NaxS,0; va duge chiét bang EtOAc (2x). L6p
hitu co duge két hop dugc rua béng nudc (2x) va nudc mudi, dugc lam kho trén
NaySQOy4, dugc lam bay hoi va dugc tinh ché bang ky thuat sic ky cot (PE/DCM/MeOH
=1:0:0 dbi v6i 1:1:0 dbi voi 0:19:1) dé thu duoc hop chét dich 4 (419 mg, 29%). 'H-
NMR (CDCls, 250 MHz) &: 7,57-7,53 (m, 2H), 7,37 (d, 2H), 7,17-6,98 (m, 3H), 4,09
(s, 2H), 3,75 (s, 3H), 2,96 (s, 3H), 2,51 (s, 3H). MS duoc phét hién la: 421,3 [M+H]",
841,5 2M+H]".

Vi du 5: 2-(2',5'-diflo-[1,1'-biphenyl]-4-yl)-N-metyl-N-(4-metyl-5-(S-metyl-N-((1,1-
dimetyletoxy)cacbonyl)sulfinimidoyl)thiazol-2-yl)axetamit
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Dung dich chira hop chat P4b (197 mg, 390 pumol) va tert-butyl azidoformat
(277 mg, 1,95 mmol) trong DCM kho, dugc loai khi (1,5 mL) dugc lam lanh xuéng -
20°C trong argon. Sau d6 FeCl, khan (49 mg, 390 pumol) dugc bd sung va dung dich
duoc dat t6i nhiét do trong phong va khudy trong 4 gio, duoc pha lodng bang nudc va
duoc chiét bang EtOAc (2x). L6p hitu co duoc két hop duge rira bang nudc va nudce
mudi, duoc lam kho trén Na;SO4 va duge lam bay hoi dé thu duoc hop chat dich 5.
MS dugc phat hién la: 520,4 [M+H]".
Vi du 6: 2-(2',5'-diflo-[1,1'-biphenyl]-4-yl)-N-metyl-N-(4-metyl-5-(S-metyl-N-((1,1-
dimetyletoxy)cacbonyl)sulfonimidoyl)thiazol-2-yl)axetamit

B6 sung dung dich chtra NalO4 (206 mg, 963 pmol) trong nuée (3 mL) va
ruteni(I11) clorua hydrat trong nuéc (330 uL) vao dung dich chira hop chét 5 (100 mg,
193 pmol) trong THF (10 mL). Sau 5 phut, hdn hop duoc pha lodng bing nudc va
EtOAc va dugc chiét bang EtOAc (3x). Lép hitu co duge két hop duoc rira bang nuéce
va nudc mudi, duoc lam khd trén NaySOs, duoc 1am bay hoi va dugc tinh ché béng
HPLC dé thu dugc hop chét dich 6.

Vi du 7: 2-(2',5'-diflo-[1,1'-biphenyl]-4-yl)-N-metyl-N-(4-metyl-5-(S-

metylsulfonimidoyl)thiazol-2-yl)axetamit

B6 sung 50% TFA chtra nuée vao dung dich chura hop chét 6 trong DCM dugc
tai nhiét do —20°C va hdn hop duoc khudy trong 1 gid tai nhiét do trong phong, dugce
lam bay hoi va duoc 1am kho lanh tir fer--BuOH/H,0 (4:1) dé thu duoc hop chét dich
7. 'TH-NMR (CDCls, 400 MHz) &: 7,56-7,53 (m, 2H), 7,36 (d, 2H), 7,18-6,95 (m, 3H),
4,08 (s, 2H), 3,75 (s, 3H), 2,95 (s, 3H), 2,51 (s, 3H). MS dugc phat hién la: 436,3
[M+H]".
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Vi du Ta: N-[5-(xyclopropylsulfonimidoyl)-4-metyl-thiazol-2-yl]-2-[4-(2,5-
diflophenyl)phenyl]-N-metyl-axetamit

Theo phuong phap tuong tu, hop chét vi du 7a ¢6 thé duoc diéu ché, bang cich
stir dung NaS-Z, véi Z la xyclopropyl:

F

9
O 2 N/\<ﬁ%—<]
F O ’\\JJ\S NH

7a.
Vi du 7b: N-[5-(Xyclopropylsulfonimidoyl)-4-metyl-thiazol-2-yl]-N-metyl-2-[4-(2-
pyridyl)phenyl]axetamit

S et

7b
Vi du 7b c6 thé dugc diéu ché giéng nhu vi du 7a duge mo ta bang cach st
dung khéi hop nhét thich hop.
Vi du 8 Dimetyl (2-(2-(2',5'-diflo-[1,1'-biphenyl]-4-yl)-N-metylaxetamido)-4-
metylthiazol-5-yl)phosphonat

|
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Buge 1: 2-(2',5'-diflo-[1,1'-biphenyl]-4-y1)-N-metyl-N-(4-metylthiazol-2-yl)axetamit
(P8a)

|
YR SYS
O

F

P8a
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Dung dich chwa axit 2-(2',5'-diflo-[1,1'-biphenyl]-4-yl)axetic (648 mg, 2,61
mmol; WO 2003/000259), EDC*HCI (510 mg, 2,61 mmol) va HOBt (320 mg, 2,37
mmol) trong DMF (1,6 mL) dugc lam lanh xuéng 0°C, sau do dung dich duoc lam
lanh chtra N,4-dimetylthiazol-2-amin (304 mg, 2,37 mmol) va N-metylmorpholin (235
ul, 2,61 mmol) trong DMF (1,6 mL) dugc bd sung. Hon hop dugc dat t&i nhiét do
trong phong va khudy qua dém, d6 vao nuéc va duge chiét bang EtOAc (3x). L6p hitu
co duogc két hop dugce rira béng dung dich da bdo hoa chra NaHCO3 va nudc mudi,
duoc 1am khd trén NaaSO4 va duge 1am bay hoi dé thu dugc hop chét trung gian P8a
(677 mg, 72%).

Buéc 2: Dimetyl (2-(2-(2',5'-diflo-[1,1'-biphenyl]-4-yl)-N-metylaxetamido)-4-
metylthiazol-5-yl)phosphonat ()

Bb sung Mn(OAc)3*2 H,O (1,49 g, 5,55 mmol) vao dung dich chira hop chét
trung gian P8a (670 mg, 1,85 mmol) trong axit axetic bang (25 mL) va hdon hop dugc
gia nhiét dén nhiét do 80°C. Sau d6 dimetyl phosphit (327 uL, 2,78 mmol) duoc bd
sung. Sau 1,5 gio, Mn(OAc)3e2 H20 (0,75 g) thém vao va dimetyl phosphit (218 pL)
duoc bd sung. Sau 1,5 gio, hdn hop dugc lam mat, dd vao nuéde va duogc chiét béng
EtOAc (2x). L6p hitu co duge két hop duoc rira bing nuée, dung dich da bao hoa chira
NaHCO3 (2x) va nudc mudi, duge 1am kho trén NaSOs, duge lam bay hoi va dugc
tinh ché bing k§ thuat séc ky cot (DCM/MeOH = 1:0 ddi voi 25:1) dé thu duoc hop
chat dich 8 (539 mg). MS dugc phat hién la: 467,4 [M+H]", 933.6 [2M+H]".

Vi du 9 Axit  (2-(2-(2',5'-diflo-[1,1'-biphenyl]-4-yl)-N-metylaxetamido)-4-
metylthiazol-5-yl)phosphonic

Este 8 (539 mg) dugc hoa tan trong MeCN va dugc lam lanh xuéng nhiét do —
20°C, sau d6 TMSBr (1,5 mL) dugc b sung va hdn hop duoc khudy tai nhiét do trong
phong qua dém. TMSBr thém vao (1,5 mL) duoc bd sung va hén hop dugc khudy tai
nhiét do 45°C trong 2 gio, dd vao dé lanh EtOH, dugc lam bay hoi va duogc lam tai bay
hoi lién tiép bang EtOH, tert-BuOH va EO. Viéc lam kho lanh tu rert-BuOH thu
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duoc hop chit dich thd 9 (620 mg). 'H-NMR (D,O/THF-ds/CD;0D, 250 MHz) &:
7,53-7,49 (m, 2H), 7,36 (d, 2H), 7,22-7,00 (m, 3H), 4,11 (s, 2H), 3,70 (s, 3H), 2,47 (d,
3H). MS duoc phat hién 1a: 439,2 [M+H]", 877,4 [2M+H]".

Vi du 10 va vi du 11: Axit P-(2-(2-(2',5'-diflo-[1,1'-biphenyl]-4-yI)-N-
metylaxetamido)-4-metylthiazol-5-yl)phosphonamidic (10) va N-(5-
(diaminophosphoryl)-4-metylthiazol-2-y1)-2-(2',5'-diflo-[ 1,1'-biphenyl]-4-y1)-/N-

metylaxetamit

l
N_ N N.__N
O 0 If )8 IJ/

//O ’/O
O HN R HN R

10 OH 11 NH,

Dung dich chira hgp chit 9 (240 mg, 548 umol) trong THF khé (8 mL) duoc
Jam lanh xudng 0°C, sau d6 oxalyl clorua (71 pL, 822 pumol) va 1 giot DMF dugc bd
sung, khudy tai nhiét d6 0°C trong 30 phut va sau d6 2 gio tai nhiét d¢ trong phong.
Sau d6 oxalyl clorua thém vao (71 pL, 822 pmol) va 2 giot DMF duogc b6 sung, duoc
lam bay hoi va hai lan duoc lam tai bay hoi bang THF. Phan rdn con lai duoc hoa tan
trong THF, dugc lam lanh Xuéng nhiét d6 —20°C va duoc dung béng 12% NH; chua
nudce. Sau 20 phut, EtOAc duoc bd sung. Pha hitu co dugc 1am trung hoa bang HCI 6N
va duge chiét bang EtOAc (2x). Lop hitu co duge két hop dugc rira bang nude va
nude mudi, duoc lam khd trén NapSOs, duoc lam bay hoi va duoc tinh ché bé‘mg
HPLC (H2O/ACN + 0,1% TFA = 1:0 dbi v6i 0:1) dé thu duge hdn hop chtra hop chét
dich 10 (17% bang UV) va hop chit dich 11 (82% bang UV). Monoamit 10 MS duoc
phat hién l1a: 437.4 [M+H]*, 873,5 [2M+H]"; diamit 11 MS dugc phat hién la: 438.4
[M+H]*, 875,3 [2M+H]".
Vi du 12: N-(5-(N-xyanosulfamoyl)-4-metylthiazol-2-yl)-2-(2',5"-diflo-[1,1'-biphenyl]-
4-yl)-N-metylaxetamit
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Dung dich choa 2-(2'.5'-diflo-[1,1'-biphenyl]-4-yl)-N-metyl-N-(4-metyl-5-
sulfamoylthiazol-2-yl)axetamit (200 mg, 458 pmol; duoc diéu ché nhu duge md ta
trong tai liéu W02001/47904) trong DMF kho (2 mL) duoc khudy bang NaH (916
umol, 37 mg 60% huyén phu trong dau khoang) trong 1 gio tai nhiét do trong phong.
TEA duoc bd sung (4,6 mmol, 641 pL), va dugc lam lanh xudng nhiét do —20°C.
Trong diéu kién lam lanh trong bé da, bromoxyan (2,3 mmol, 242 mg) trong DMF kho
(2 mL) dugc b sung nhé giot va hon hop duge lam Am tir tir dén nhiét do trong phong
va khudy trong 16 gio. Hon hop dugce dd vao nudc va duge chiét hai lan bing EtOAc.
Pha hitu co duoc két hop duoc rira 2 lan bing KHSO4 1M, NaHCOs bdo hoa, nudc,
nude mudi, lam kho bé‘mg Na,S04, duogce loc va dugc lam bay hoi. San phrflm duoc hoa
tan trong THF (2 mL) va dugc két tia bing EtO (khoang 20 mL) dé tinh ché bang
HPLC dé thu duoc phan tir dich 12 (38 mg, 18%). MS dugc phat hién la: 463,2
[M+H]*, 925,4 [2M+H]".

Vi du 13:  N-[5-(N-xyano-S-metyl-sulfinimidoyl)-4-metyl-thiazol-2-y1]-2-[4-(2,5-
diflophenyl)phenyl]-N-metyl-axetamit

® -
NC~N

13
F

Hop chit trung gian P4b (250 mg, 619 pmol) va xyanamit (2 1,24 mmol, 52
mg) dugc hoa tan trong MeCN (3 mL) va dugc lam lanh xubng nhiét do —20°C. Dung
dich da duogc lam lanh (—20°C) chira PhI(OAc): (219 mg, 681 umol) trong MeCN (5
mL) dugc bd sung. Dung dich dugc lam Am tir tir dén nhiét do trong phong va khudy
trong 2 gio tai nhiét do trong phong. San pham dugc két tha bang EO (khoang 30
mLl) va dé tai nhiét do6 —20°C qua dém. Phén két tia duoc thu gom béng cach ly tam
va duoc rira bang EtO. Phin két tia bao gbm san phdm vao khoang 85% tinh khiét.
Phén két ta dugc tao huyén phi trong MeCN (0,5 mL) va duge thu gom bang cach ly
tAm 2 1an dé thu duge san pham dich 13 (98 mg, 35%). '"H-NMR (CDCl;+CD;0D, 300
MHz) &: 7,56 (m, 2H), 7,40 (m, 2H), 7,16-7,04 (m, 3H), 4,17 (s, 2H), 3.82-3,81 (m,
3H), 3,21 (m, 3H), 2,59-2,58 (m, 3H). MS duoc phat hién la: 4453 [M+H]", 889.4
[2M+H]".
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Vi du 14: N-[5-(N-xyano-S-metyl-sulfonimidoyl)-4-metyl-thiazol-2-yl]-2-[4-(2,5-
diflophenyl)phenyl]-N-metyl-axetamit

14
F

Hop chét cha vi du 13 (18 mg, 40 umol) dugc hoa tan trong THF (1,5 mL).
Dung dich chira NalOy4 (48 mg, 224 pmol) trong H2O (800 pL) va RuCls-HO (5,4 mg,
26 umol) trong H2O (300 pl) dugc bd sung tai nhiét do trong phong va hon hop dugce
khudy manh. Sau 5 phiit, 1 ml THF, 48 mg NalO4 dugc hoa tan lai trong 800 pl H20
va 5,4 mg RuCls x H,O dugc hoa tan trong 300 pl HaO dugc bd sung. Phan tng duoc
dung sau 15 phut (bing cach do trong nudc/EtOAc. San pham dugc chiét 2 lan bang
EE, pha hitu co dugc rua béng nuge (2x), NaCl bao hoa, dugce lam kho trén NapSOu,
duoc loc va duogc ¢d dén khi kho. San phém duoc tinh ché béng RP-HPLC diéu ché.
Hiéu suét ctia hop chét 14 1a 12 mg (26 umol; 65%). 'H-NMR (CDCl;, 300 MHz) &:
7,57-7,54 (d, 2H), 7,37 (m, 2H), 7,14-7,01 (m, 3H), 4,11 (s, 2H), 3,77 (m, 3H), 3,40
(m, 3H), 2,66 (m, 3H). MS dugc phat hién [a 461,2 [M+H]", 9214 [2M+H]".
Vi du thue hién sdng ché
Thtr nghiém sinh hoc

Hop chét ¢ cong thirc chung (I) va cdng thie (1) theo sang ché thé hién pho
dang ngac nhién khong nhin thdy dugc ctia hoat dong. Ching khong chi thé hién hoat
tinh khéng virut dac biét chéng lai nhom Herpes viridae, cu thé 1a chéng lai virut
Herpes (HSV) ma con cai thién do hoa tan va hoat tinh cacbon anhydraza dugc giam.
Céc dac tinh hop chét nay dan t6i profil duge dong hoc dugc cai thién va do do, hoat
tinh khang virut manh in vivo. Do d6 ching phu hop trong didu tri va ngan ngura rdi
loan do virut dac biét 1a virut Herpes, dac biét la roi loan do virut Herpes-simplex.

Hop chét c¢6 cong thic chung (I) va cong thuc (1) theo sang ché thé hién hoat
tinh cacbon anhydraza giam dang ngac nhién khong doan trudc duoc.

Do d6, hop chat khong thé hién hodc thé hién it nhét hoat tinh sai dich giam,

dac biét la khong c6 hodc tac dung phu giam do hoat tinh cacbon anhydraza nhu tang
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san dudng niéu hodc hoat tinh dugc Iy loi tiéu (G. Durand-Cavagna et al. Fund. Appl.
Toxicol. 1992, 18:137).

Do tan ting 1€n cai thién ché phém dang bao ché caa hop chét, cai thién dac
tinh ADME va dic biét 1a ché phdm dang bao ché str dung trong tng dung trong tinh
mach.

Do tan trong nudc (PBS, do pH = 7.4) dugc xac dinh tai Eurofins, Cerep,
Panlabs theo C. A. Lipinski et al. Adv. Drug Del. Rev. 1997, 46:3.

Hoat tinh in-vitro
Virut va té bao:

HSV (HSV-1 Walki, HSV-1F, HSV-2 MS, cach ly lam sang HSV va chung
khang HSV) duoc nudi cdy trén té bao vero (ATCC CCL-81) trong cic dicu kién sau
day: Cac té bao duoc phat trién trong moi truong M199 (5% huyét thanh thai bo,
glutamin 2 mM, 100 IU/mL penixillin, 100 pg/mL streptomyxin) trong céc chai nudi
cdy té bao tai nhiét do 37°C va 5% CO,. Té bao dugc tach ra hai lan mdi tudn (1:4).
Trong qua trinh ldy nhiém, mdi trudng duge loai bo, té bao dugc rira bang dung dich
Hank, duogc tach ra béng cach su dung 0,05% trypsin, 0,02% EDTA va dugc u tai mat
do 1a 4x10° té bao/mL trong cac diéu kién néu trén trong 24 gio. Moi truong dugce loai
b6 va dung dich virut duge bd sung tai m.o.i bang <0,05 & thé tich 2 mL mdi bé mat
175 cm?. Té bao bi nhiém duoc 0 tai nhiét do 37°C, 5% CO» trong 1 gid va sau d6 mdi
truong dugce tao thanh dén thé tich 1a 50 mL mdi chai 175 cm?. 3 ngay sau khi nhiém,
mdi trudng cho thiy d4u hiéu rd rang ddi véi tic dung gy bénh té bao. Virut dugc giai
phong bing cach déng bang (~80°C) va lam tan (37°C) mdi truong bi nhiém 2 lan.
Manh v& té bao duge loai b bing cach ly tim (300g, 10 phut, 4°C) va 16p ndi bé mit
dugc dong bang trong cac phan phéan udc tai nhiét do —80°C.

bo chuén virut duoc xéc dinh béng cach st dung thu nghiém mang. V&1 muc
dich nay, t& bao Vero duoc gieo trong dia 24 15 tai mat do la 4x10° t& bao mdi 10 va,
sau 24 gid 1 (37°C, 5% CO») duge lay nhiém bang 100 puL inoculum (pha loang (107
dén 107'2) nguyén liéu goc virut). 1 gio sau khi nhiém, mai truong dugce loai bo va té
bao duoc phi biang 1 mL moi trudng phu (0,5% metylxenluloza, 0,22% natri
bicacbonat, glutamin 2 mM, 100 IU/mL penixillin, 100 pg/mL streptomyxin, 5%

huyét thanh thai bo trong moéi truong MEM-Eagle voi mudi Earl) va duge u trong 3
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ngdy trong ti ap té bao tai (37°C, 5% CO»). Sau do, té bao dugc ¢b dinh bang cach st
dung 4% formalin trong 1 gid, dugc rua bang nudc, duge nhudm bing Giemsa trong
30 phuat va sau d6 duoc rua va lam kho. Bang cach sir dung dung cu quan sat mang, do
chuan virut duoc xac dinh. Nguyén liéu gbe duge st dung trong céc thir nghiém c6 do
chudn bang 1x10%/mL tdi da 1a 1x10%/mL.

Hoat tinh khang virut dugc xac dinh béng cach st dung thtr nghiém duoc cép
bang sang ché (DE10235967 va W02004/015416) va rdi sau d6, thir nghiém chon loc
hoat tinh duoc coéng bd (G. Kleymann et al. J. Biomol. Screen. 2004; 9:578) trong dia
vi chuén c6 96 hodc 384 18 bing cach sir dung cac dong té bao khac nhau ctia té bao
than kinh, té bao dang lympho va géc biéu mo, nhu, vi du, Vero (té bao than cua khi
xanh & chau Phi), MEF (nguyén bao s¢i phdi ¢ chudt), HELF (nguyén bao s¢i phoi ¢
nguoi), NT2 (dong té bao noron & ngudi) hoic Jurkat (dong té bao T dang bach huyét
¢ nguoi). Cac chi tiét thir nghiém co lién quan ctia patent va cong b6 duoc dé cap o
trén dé danh gia hoat tinh khing vi khuén cta sang ché (hop chét duge boc 19) nhu
dugc mo ta bén dudi.

Anh huodng ctia cic co chét 1én su lan rong clia tic dong gy bénh té bao duoc
xac dinh so v&i hop chét axyclovir-natri tham khao (Zovirax'™), hoa hoc tri liéu khang
Herpes dugc phé duyét lam sang.

Hop chét (dung dich gbc 50 mM hoa tan trong DMSO) duoc kiém tra trén dia
vi chuén (vi du dia nudi cdy té bao day phang 96 19) tai ndng do cudi cing la 250 dén
0,5 uM hodc, trong truong hop hop chét khang virut c6 hiéu luc, 250 dén 0,5 nM trong
2 dén 4 lan sao chép (4 dén 2 co chat mdi dia). Tuong tu dugc kiém tra la cac tac dung
ddc va kim ham té bao hodc viée két tia hop chit. Sau khi pha loang hop chét thich
hop (1:2) trén dia vi chuin trong moi truéng thich hop (100 pL), huyén phu chua té
bao (50 pL, 1x10* té bao mdi 15), nhu, vi du ctia té bao Vero trong M199 (moi truong
199 v6i 5% huyét thanh thai bo, glutamin 2 mM va tiy y 100 IU/ml penixillin va 100
ng/ml streptomyxin) hoic té bao MEF hogc HELF trong EMEM (mdi trudng thiét yéu
t6i thidu ctia Eagle voi 10% huyét thanh thai bo, glutamin 2 mM va tuy y 100 [U/mL
penixillin va 100 pg/mL streptomyxin), hoac té bao NT2- va Jurkat trong DMEM ((4,5
mg/L glucoza cong voi pyridoxin) voi 10% huyét thanh thai bo, glutamin 2 mM, natri

pyruvat 1 mM, axit amin khong thiét yéu va thy y 100 IU/mL penixillin va 100 pg/mL
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streptomyxin) duoc bd sung vao mdi 16 va té bao trong cac 15 thich hop duoc nhiém
vé6i lugng virut thich hgp (HSV-1 hoac HSV-2 ¢6 m.o.i (bdi sb gdy nhiém-multiplicity
of infection) 1a 0,0025 trong cac t& bao Vero, HELF va MEF va m.o.i. 12 0,1 trong té
bao NT2 va Jurkat). Sau d6, dia dugc i ¢ nhiét do 37°C trong té bao CO tu ap (5%
CO,) trong nhidu ngay. Sau thoi gian nay, tham té bao cua, vi du, té bao Vero trong
dbi ching virut khong c6 co chét, bat dau tur 25 o nhiém bénh, bi phé& huy hoac tan
hoan toan boi hiéu qua gay bénh cho té bao (CPE) cua virut Herpes (100% CPE). Dia
dugc danh gia ban diu bang mat st dung kinh hién vi va sau d6 duoc phén tich bang
cach su dung thudc nhudm huynh quang. V6i muc dich nay, 16p ndi bé mat té bao cua
toan bd 15 cia MTP duoc hut ra va cac 16 duoc ldp day bang 250 uL dung dich ria
PBS (nudc mubi dém phosphat). Sau do, PBS duoc hut ra va toan b cac 16 duoc lép
ddy bing 200 pL dung dich thuéc nhudm huynh quang (fluroesxein diaxetat, 10
ug/mL trong PBS). Sau thoi gian 0 nam trong khoang tur 30 dén 90 phut, dia thi
nghiém duoc doc trong méay do huynh quang tai bu6c song kich thich la 485 nm va
bude song buc xa la 538 nm. O day, ICso 1a cuong do huynh quang béan t6i da lién
quan dén té bao ddi chiing khong bi nhidm (100% gia tri). Gid tri [Cso [%] ((hop chét
xtr 1y t& bao bi nhidm trir di té bao bi nhidm virut dugc didu tri) chia cho (t bao ddi
chirng hodc té bao duogc diéu tri Zovirax trir té bao bi nhiém khong duogc diéu tri) x
100) ciing c6 thé dugc tham chiéu dén hop chét dbi chimg c6 hoat tinh thich hop (xem
phan mo ta cta thir nghiém: té bao bi nhiém v6i su c6 mit ciia ndng do thich hop cua
hop chét khang virut nhu, vi du, Zovirax 20 uM). Hop chét ddi chung nay c6 hoat tinh
dat cuong do huynh quang nam trong khoang tir khoang 85 dén 100% lién quan dén té
bao ddi chimg khong bi nhiém. Cac két qua trong mot vai hop chét duoc tom tat trong

bang 1 bén dudi:

Bang 1

Vidu ICso N ICso N [Cso

(Vero nhiém HSV-1) (Vero nhiem HSV-2) (khang HSV-1 ACV)
3 5-50 nM 5-50 nM 5-50 nM
3-1 5-50 nM 5-50 nM 5-50 nM
7 25-100 nM 25-100 nM 25-100 nM
4 100-500 nM 100-500 nM 100-500 nM
12 0,1-1 uM 0,1-1 uM 0,1-1 uM
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13 0,3-3 uM 0,3-3 uM 0,3-3 uM
14 1-5 uM 1-5 uM 1-5 uM
P4b 2-6 uM 2-6 uM 2-6 uM

9 25-100 uM 25-100 uM 25-100 uM
Axyclovir  0,5-3 pM 0,5-3 uM >25 uM

Uu tién cho céc hop chét khing virut theo séng ché ma ICsy (HSV-1/Vero)
trong thir nghiém chon loc hoat tinh dugc mo ta ¢ trén t6t hon 1a nho hon 100 pM, tdt
hon nita 1a nh6 hon 10 pM va tdt nhat 1a nho hon 1 pM.

Do d6, hop chat theo sang ché 1a hop chat ¢ hoat tinh hitu ich trong diéu tri va
ngdn ngua roi loan do virut, dic biét 1a virut Herpes va dic biét nhét 1a virut Herpes-
simplex.

bang ngac nhién hop chét trung gian clia cac phuong phép diéu ché nhu duge
mo ta & trén thé hién hoat tinh tbt va su phu hop trong cac chi dan duoc yéu cau bao
ho. Do do, sang ché ciing dé cap dén hop chit trung gian nhu dugc dé cap ¢ day (thuc
chit) va cling dbi voi viée str dung trong y hoc lan luot cua cac hop chat trung gian thé
hién 1an luot hoat tinh tét va thich hop.

Céac vi du vé vung chi dan co thé duge dé cap la:

1) Piéu tri va ngan nglra nhiém Herpes, dac biét la nhiém Herpes-simplex &
bénh nhan biéu hién Herpes moi, Herpes sinh duc va viém giac mac lién quan dén
Herpes, bénh Alzheimer, viém ndo, viém phéi, viém gan, v.v..

2) Piéu tri va ngdn ngira nhiém Herpes, dac biét 1a nhiém Herpes-simplex, o
bénh nhan c6 hé théng mién dich bi trc ché (vi du bénh nhan AIDS, bénh nhan ung
thu, bénh nhéan bi suy gidm mién dich di truyén, bénh nhan dugc ciy ghép).

3) Piéu tri va ngan ngira nhiém Herpes, dic biét 1a nhiém Herpes-simplex, ¢ tré
mai sinh va tré nhil nhi.

4) Piéu tri va ngan ngira nhiém Herpes, dic biét 1a nhiém Herpes-simplex, va &
bénh nhan duong tinh v4i Herpes, dac biét la bénh nhan duong tinh vd&i Herpes-
simplex, dé (rc ché sur tai phat (liéu phép tc ché).

5) Biéu tri va ngdn ngira nhiém Herpes, dic biét la nhiém Herpes-simplex, va o
bénh nhian duong tinh vai Herpes, ddc biét la bénh nhan duong tinh vé1 Herpes-
simplex, khang vgi liéu phap khang virut nucleosit nhu axyclovir, penxiclovir,

famxiclovir, ganxiclovir, valaxyclovir v.v..
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Hoat tinh cacbon anhydraza

Hoat tinh cacbon anhydraza IT va su uc ché 1an luot ctia né dugc thuc hién theo
R. Iyer et al. J. Biomol. Screen. 2006, 11:782 hodc trong truong hop hoat tinh cacbon
anhydraza I theo A. R. Katritzky et al. J. Med. Chem. 1987, 30:2058 dua trén nguyén
lidu ban dau & ngudi.

Quy trinh trong viéc xac dinh hoat tinh enzym cacbon anhydraza tai nhiét do
trong phong st dung phuong phép chi thi pH dugc mo ta bén dudi:

Chét Gc ché 1 pL (50 mM dung dich gbc trong DMSO) dugc pha lodng dén
ndng do thir nghiém cubi cling nim trong khoang tir 100 uM xubng 1 nM (hodc 1 pL
nuée trong ddi chimg) va duge U trong 2 phut v6i 0,5 dén 2 EU carboanhydraza 1 &
nguoi (180 U/mg) trong 400 pL nude va 200 puL dung dich chi thi phenol do (20
mg/L). Bon vi enzym (EU) duoc dé cap la luong gép doi ty 1¢ khong dugce xuc tac.
Phan ung hydrat héa dugc bat dau bang cach b6 sung 100 uL dém bicacbonat 0,5M
(Na2CO3 0,3M; NaHCO3 0,2M) va sau d6 chit déng CO; thong qua tinh thé hinh kim
(0,7x30 mm; 22Gx1,25) vao dung dich thtr nghiém ¢ ty 1¢ 10 mL khi/phut. Thoi gian
dé chuyén mau (d6 pH = 7,2) dugc xéc dinh bing may bam nhip hoac ddng hd bam
gio.

Phan trim tc ché duogc tinh nhu duge mo ta dudi day:

(thoi gian dé chuyén mau khong c6 enzym — thoi gian dé chuyén mau c6 enzym
va chét tre ché) / (thdi gian dé chuyén mau khong c6 enzym — thoi gian dé chuyén mau
c6 enzym).

Gia tri ICso (ndng do we ché) phan 4nh lugng mol cua chét Gc ché, lam giam
hoat tinh EU trong h¢ thtr nghiém béng 50%.

Trong hé thong thir nghiém, khong tc ché hodc e ché cacbon anhydraza giam
dugc tim ra trong vi du 3 nhung nguoc lai v6i phat hién nay, hop chit cua vi du 87
(W02001/047904) thé hién su tc ché carboanhydraza nim trong khoang tir 1 dén 3
uM (ICso).

Két qua duoc thé hién bén dudi trong bang 2:

Bang 2
Vidu ICso (UM)
Carboanhydraza Il & nguoi
3 >5 |
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vi du tham khao 87 (W02001/47904) |1,7
axetazolamit 0,026
Do tan trong nude (PBS, do pH = 7.,4)

Phép do dd tan trong nudc duge thuc hién theo Lipinski, C.A. et al. (1997),
Adv. Drug Del. Rev., 46 : 3-26. Thong tin lién quan tur tai liéu k¥ thuat duoc mo ta bén
dudi.

Do tan trong nude (UM, binh lic, 24 gio U, nhiét do trong phong) ctia hop chat
(10 mM dung dich gbc trong DMSO) dugc xac dinh bang cach so sanh ving pic
(HPLC-UV/VIS) cua pic chinh trong budc chuan hoa (200 uM) chira dung moéi hitu co
(metanol/nude, 60/40, thé tich/thé tich) véi viing pic cia pic tuong ng trong mau dém
(PBS, do pH = 7,4). Ngoai ra, do tinh khiét sic ky (%) duoc dinh nghia nhu vang pic
cta pic chinh lién quan dén toan bo ving pic duoc hop nht trong sic phdo HPLC cua
budc chuan hoa.

Trong hé thir nghiém do tan trong nude, do tan dugce tang dang ké (it nhat mot
bac cta bién dd) dugc phat hién vi du 3 so vai vi du 87 (W0O2001/047904) .

Két qua dugc thé hién bén dudi trong bang 3:

Bang 3
Vi du Do tan [uM] Budc séng cua|Do tinh khiét
(PBS, pH 7.4, 200 uM |viéc phat hién sac ky [%]
n6ng do thu nghiém) [nm]
3 16,2 260 99
vi du tham khao 870,7 260 100
(W02001/47904)
Simvastatin 18,7 230 100

Hoat tinh in vivo
Dugc dong hoc

Thong sd duge dong hoc duogc xdc dinh vi du 3 trong chung chudt duc
C57BL/6J véi lidu trong tinh mach (i.v.) 1a 5 mg/kg (5% DMSO trong sinh chét khac
loai, 2,5 ml/kg) va liéu dung qua miéng (p.o) la 10 mg/kg (DMSO/ 0,5% HPMC
(5:95), 5 ml/kg). Nong do sinh chét t6i da voi liéu dung qua miéng la 10 mg/kg dat
13,9 uM (cmax) 1 gio (tmax) sau khi st dung. Thoi gian ban huy cudi la khoang 3,5
gid tai lidu dung qua miéng 1a 10 mg/kg va kha dung sinh hoc tuong tung la 94%.
Nong do dang k& trong ndo cua chudt dugce didu tri (2-3 pM, 1000 ng hop chit / g néo)

duogc tim thiy trong 6 gid sau khi sir dung tai lidu dung qua miéng la 10 mg/kg.
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MO0 hinh dong vat

Thir nghiém trén dong vat dugc thuc hién theo patent WO2001/047904 hoac
cac cong bd (U. A. K. Betz et al. Antimicrob. Agents Chemother. 2002; 46:1766 hodc
G. Kleymann et al. Nat. Med. 2002;8:392). Chi tiét thor nghiém lién quan clia patent va
cong bd duge dé cap & trén dé danh gia hoat tinh khang virut ctia sdng ché (hop chat
duoc boc 10) in-vivo (md hinh dong vat) nhu dugc mo ta bén dudi.

Dong vat:

Chudt cai 6 tudn tudi, chudi BALB/ABom thu duoc tir nguoi ban.
Lay nhiém:

bong vat dugc gdy mé bang EtO trong mdt binh thiy tinh kin. 50 pl. cua dung
dich pha loang cua gbc virut (lidu lay nhiém 5x10* PFU (don vi tao thanh mang)) dugc
dua vao mii cia dong vat duoc gdy mé bang cach sir dung pipet. Trong 90 dén 100%
dong vat, liéu lay nhiém nay gay ra céi chét bang cach lay nhiém pho bién voi cac triéu
chirng h6 hap ndi bat va than kinh trung wong trung binh sau 5 dén 8 ngay.

Piéu tri va danh gi:

6 gio sau khi nhiém, dong vat dugc didu tri v6i lidu nam trong khoang tir 0,1
dén 150 mg/kg trong luong co thé, 3 1an mdi ngay lic 7 giod séng, 2 gio chiéu va 7 gio
t8i (tid) hogc 2 1an m&i ngay luc 7 gio sang va 7 giv t6i (bid) hodic mot lan mdi ngay
lac 1 gio chiéu (od) trong khoang 5 ngay. Hop chit duoc hoa tan trude trong DMSO
va duoc tai tao huyén phu trong 0,5% HPMC (hydroxypropylmetylxenluloza) trong
nuée hodc PBS (DMS0/0,5% HPMC (t6i da 5:95 trong ly tudng 1,5% DMSO, 0,5%
HPMC trong nuéc hoac PBS)). Sau lan st dung cudi cung, dong vat dugc theo doi
thém va thot gian chét duoc xéac dinh.

Viéc so sdnh cac duong cong tdn tai thé hién trong hop chat ctia vi du 3, vi du,
EDso nho hon 10 mg/kg trong HSV-1, 1a EDso nghia 1a 50% dong vat bi lay nhiém ton
tai & liéu nay.

Hop chét ¢ hoat tinh m&i co thé duge chuyén hoa trong phuong phap da biét
thanh ché phdm dang bao ché thong thuong, nhu vién nén, vién nang, vién nén boc
duong, vién tron, thudc hat, sol khi, xi ro, chat mang va dung moi duoc dung. O day,

hop chét ¢o hoat tinh tri liéu trong mdi truong hop nén c6 mat & nong do nim trong
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khoang tir khoang 0,1 dén 90% khdi lwong ctia toan bo hdn hop, tirc 1a véi luong hiéu
qua dé dat duoc pham vi liéu lugng dugce chi dinh.

Ché phém duoc bao ché, vi du, béng cach dua ra hop chit ¢6 hoat tinh véi dung
moi va’hoac ta duoc, néu thich hop, st dung chit nhi tuong va/hoac tac nhan phan
tan, néu co thé, vi du, néu chét pha loang su dung la nudc, dé su dung, néu thich hop,
dung moi hitu co lam dung mai phu trg.

Viéc st dung dugc thuc hién theo cach thong thuong, t6t hon la qua duong
miéng, ngoai rudt hodc tai chd, dic biét 1a ngdm hoic trong tinh mach.

Trong truong hop st dung ngoai rudt, dung dich chtra hop chét ¢o hoat tinh
bang cach sir dung nguyén lidu chat mang 16ng thich hop.

Thong thudng, ¢6 lgi ich da chimg minh duoc trong truong hop hodc su dung
trong tinh mach dé sir dung hrong nim trong khoang tir khoang 0,001 dén 20 mg/kg,
t6t hon 1a ndm trong khoang tir khoang 0,01 dén 10 mg/kg trong lugng co thé dé dat
duoc két qua c6 hiéu qua, va trong truong hop su dung qua duong miéng, liéu ndm
trong khoang 0,01 dén 30 mg/kg, tot hon la nam trong khoang tir 0.1 dén 20 mg/kg
trong luong co thé.

Mic du vay, co thé can thiét, néu thich hop, ngoai luong da duogc dé cap, cu thé
1a phu thudc vao trong luong co thé hodc duong sir dung, 1én ¢ thé ddp tng voi thude,
cach thire bao ché va thoi gian hodc khodng thoi gian st dung. Do d6. trong mot vai
trudng hop, ¢ thé di dé quan ly véi lugng it hon lugng t8i thiéu néu trén, trong khi
trong cac truong hop khéac gidi han trén dugc dé cap phai duoc vuot qua. Trong trudng
hop st dung lugng 16n ¢o lién quan, dugc khuyén dé chia thanh st dung riéng Ié nhiéu
lan trong thoi gian mot ngay.

Néu thich hop, ¢ thé hitu ich dé két hop hop chit theo sang ché véi cac co chat
¢6 hoat tinh khac, dac biét la hop chét c6 hoat tinh khang virut, con goi la liéu phap

hon hop.



36190

YEU CAU BAO HO
1. Hop chét c6 cong thirc (1)
R'I
RS, R% O NJ\>\
AL 7% )
RV R N S
RS R®

chit ddng phan ddi anh, chét ddng phan khong dbi quang, chit hd bién, N-oxit,

solvat, dang bao ché va mu6i dugc dung cua nd, trong dé
X duoc chon tu

NR® NR® O NR® 0. NR®

1 1 W W,

. S. s’ 8
% NRZR? RS, YUONRRY vy 4 RS

5

R! duoc chon tir H, halogen, Ci-alkyl, halo-Ci.6-alkyl, Cs-¢-xycloalkyl, halo-Cs-
s-xycloalkyl, -O-Ci.¢-alkyl, -O-halo-Ci.¢-alkyl va -NH-Ci¢-alkyl;

R? duoc chon tir H, -CN, -NO», Ci.i0-alkyl, Ca-10-alkenyl, Ca.10-alkynyl, Co-10-
alkylen-Cs.10-xycloalkyl, Co-10-alkylen-Cs.10-heteroxycloalkyl, Co-10-alkylen-(heteroaryl
¢4 5 dén 10 canh), Co-10-alkylen-(aryl c6 6 dén 10 canh), Co-10-alkylen-(heteroaryl c6 6
dén 10 canh), Co.i0-alkylen-OR!!, Co.10-alkylen-CO2R', Co-10-alkylen-C(=O)NR!'R?,
Co.t0-alkylen-C(=S)NR''R'2,  Co.i0-alkylen-C(=O)NR'SO:R”,  Co.to-alkylen-
C(=S)NR"'SO,R!, Co-10-alkylen-C(=O)R, Co-10-alkylen-C(=S)R!!, Co.10-alkylen-
SR!!, Co.1o-alkylen-SOR3, Co.io-alkylen-SOsR!, Co.10-alkylen-SO:NR''R™, Co-10-
alkylen-NR!'C(=O)R"!, Co.10-alkylen-NR!'C(=S)R", Co-10-alkylen-NR'SO2R ", Co-10-
alkylen-NR''C(=0)NR''R"?, Co-10-alkylen-NR''C(=S)NR''R ', Co-10-alkylen-
NRISO,NR!'R!2, Co.jp-alkylen-NR'R'?, trong d6 alkyl, alkenyl, alkynyl, alkylen,
xycloalkyl, heteroxycloalkyl, aryl va heteroaryl khong duoc thé hodc dugc thé bang 1
dén 7 phan tir thé doc 1ap dugce chon tir nhém gdm oxo, CN, -NO2, OR', O-Ca.¢-alkylen-
OR!!, Cy-alkyl, halo-Ci-alkyl, halogen, CO:R", C(=0)NR!'R", C(=0)NR!'SO.R',
C(=0)R!, SR, SO.R!, SOs;R', P(=0)(OR!!),, SO,NR!'R'2, NR!C(=O)R',
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NRUSORP, NRIC(=O)NR'R2, NR''SO,NR!RY, Ci.e-xycloalkyl, O-Ca.io-
xycloalkyl, Cs-10-heteroxycloalkyl, O-Cs-10-heteroxycloalkyl va NR!'R'?;

R3 duoc chon tir H, Ci.6-alkyl, halo-Ci6-alkyl, -O-Ci¢-alky], -O-halo-C1.¢-alkyl,
C3.6-xycloalkyl va Cs.s-heteroxycloalkyl, trong d6 alkyl, xycloalkyl va heteroxycloalkyl
duoc thé tiy ¥ bang 1 dén 5 phin tir thé doc 1ap duge chon tir halogen, -CN, OH, oxo,
C13-alkyl, halo-C3-alkyl, O-Ci3-alkyl, O-halo-Ci.3-alkyl, SO2-Ci3-alkyl, CO2H;

hodc R? va R® khi cing véi nito ma chiing dugc gén vao hoan toan vong ¢6 3 dén
8 canh chtra nguyén tir cacbon va ty y bao gdm 1 hodc 2 nguyén t& khac loai dugc chon
tir O, S hoic N, trong d6 vong khong duoc thé hodc dugc thé bang 1 dén 4 phan ti thé
‘doc 1ap dugce chon tir nhoém gém halogen, -CN, -NO, OH, oxo, Cis-alkyl, halo-Ci.3-
alkyl, O-C.3-alkyl, O-halo-Ci3-alkyl, SO,-Ci.3-alkyl, COH;

R* dugc chon tir H, Ci-alkyl, Cr.¢-axyl, Ca.-alkenyl, Cs.s-xycloalkyl va Cs--
heteroxycloalkyl, trong d6 alkyl, axyl, alkenyl, xycloalkyl va heteroxycloalkyl dugc thé
tuy y bing 1 dén 5 phn tir thé ddc 18p duge chon tir halogen, -CN, OH, oxo, Ci.3-alkyl,
halo-C1.3-alkyl, O-Ci3-alkyl, O-halo-Ci-3-alkyl;

RS va R6 va RY va R® ddc 1ap duge chon tir H, halogen, Ci-alkyl, NHz, NHC.
~ ¢-alkyl, N(Ci-s-alkyl)a, Co-g-alkylen-C(=O)NHa;

hosic R’ va R® va R% va R® doc 1ap khi cung véi cacbon ma chiing dugc gin vao
hoan toan vong c6 3 dén 8 canh chira nguyén tir cacbon va tiy y bao gbém 1 hoic 2
nguyén t khac loai duoc chon tir O, S hogc N, trong do6 vong khong duge thé hodc duoc
thé bing 1 dén 4 phan tir thé doc 1ap dugce chon tir nhém gdm halogen, -CN, -NO2, OH,
oxo0, C1.3-alkyl, halo-C1.3-alkyl, O-Cis-alkyl, O-halo-Ci3-alkyl, SO2-Ci3-alkyl, CO2H;

hogc R va R% va R® va R® doc 1ap khi cling v6i 2 nguyén tir cacbon 1ién ké ma
ching duoc gin vao hoan toan vong c6 3 dén 8 canh chira nguyén tir cacbon va tuy y
bao g@)m 1 hodc 2 nguyén tir khac loai duoc chon tir O, S hodc N, trong d6 vong khong
duoc thé hoic duge thé bing 1 dén 4 phan tir thé doc 1ap duge chon tir nhém gbdm
halogen, -CN, -NO2, OH, oxo, Ci-alkyl, halo-Ci3-alkyl, O-Ci3-alkyl, O-halo-Cj.3-
alkyl, SO»-Ci.3-alkyl, CO2H;
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R dugc chon tir aryl c6 6 canh va heteroaryl c6 5 hodc 6 canh, trong d6 aryl va
heteroaryl dugc thé tuy y bf?mg 1 dén 4 phén tt thé doc 1ap dugc chon tir halogen, -CN,
NO,, OH, Cigalkyl, O-Cig¢-alkyl, Csse-xycloalkyl, O-Css¢-xycloalkyl, Cs.¢-
heteroxycloalkyl, O-Cs.¢-heteroxycloalkyl, SOy-Ci.¢-alkyl, CO2H, C(=0)0-Ci.¢-alkyl,
aryl c6 6 dén 10 canh, heteroaryl ¢6 5 hodc 10 canh, O-(aryl c6 6 dén 10 canh) va O-
(heteroaryl ¢6 5 hodc 10 canh), trong d6

alkyl, xycloalkyl, heteroxycloalkyl, aryl va heteroaryl dugc thé thy ¥ bang 1 dén
5 phan tir thé doc 1ap duge chon tir halogen, -CN, -NO2, OH, R, ORB, CORY,
NR!'R12, C(=0)R!, C(=S)R!!, C(=O)NR!'R'%, NR!'C(=0)NR!'R2, NR!'C(=0)OR",
OC(=O)NR!'R!2, C(=S)NR!'R?, NR!'C(=S)NR!'R'?, NR!'C(=S)OR%,
OC(=S)NR!'R'?; SOy-Ci¢-alkyl, SOy-halo-Ci.¢-alkyl, SR!, SOR!, SOs;R!,
SO,NR!R!2 NRM'SO,R'?, NR'SO,NR'R'™;

v R® dugce chon tir H, -CN, -NO,, Ci-io-alkyl, Ca-10-alkenyl, Ca-10-alkynyl, Co-10-
alkylen-Cs.-10-xycloalkyl, Co-10-alkylen-Cs.10-heteroxycloalkyl, Co-10-alkylen-(heteroaryl
¢6 5 dén 10 canh), Co-10-alkylen-(aryl c6 6 dén 10 canh), Co-10-alkylen-(heteroaryl c6 6
dén 10 canh), Co.10-alkylen-OR!!, Co.1o-alkylen-CO:R!!, Co-10-alkylen-C(=0)NR''R'?,
Coro-alkylen-C(=S)NRUR',  Coo-alkylen-C(FO)NR!'SO,RY,  Co-to-alkylen-
C(=S)NR!'SO,R!!, Co.1o-alkylen-C(=O)R!!, Co.10-alkylen-C(=S)R"!, Co-10-alkylen-
SR!!, Co.10-alkylen-SOx-R", Co.10-alkylen-SOsR', Co-10-alkylen-SONR!MR'2, Co.10-
alkylen-NR!'C(=O)R!!, Co.10-alkylen-NR"'C(=S)R", Co-10-alkylen-NR'SO,R!, Co.10-
alkylen-NR!'C(=0)NR'R'2,  Co.10-alkylen-NR'C(=S)NR''R"?, Co-10-alkylen-NR!!-
SO,-NR!'R'2, Co.io-alkylen-NR!'R'?, trong do alkyl, alkenyl, alkynyl, alkylen,
xycloalkyl, heteroxycloalkyl, aryl va heteroaryl khong dugc thé hodc duoc thé bang 1
dén 7 phén tr thé doc 1ap duge chon tir nhém gbm oxo, CN, -NO,, OR'!, O-Cy.¢-alkylen-
OR!!, Cig-alkyl, halo-Cic-alkyl, halogen, COR', CONR!'R12, CONR!'SO,R!,
COR!', SOR!!, SOsH, PO(OH),, SO;NR'RI2, NR!'COR'!, NR'SO;R!!, NR!!-CO-
NRI'R2,  NR!-SO»-NR!R'?,  Cs.io-xycloalkyl,  O-Csao-xycloalkyl,  Cs-10-
heteroxycloalkyl, O-Cs-1o-heteroxycloalkyl va NR''R'?;

R? dwoc chon tir Cipo-alkyl, Ca-r0-alkenyl, Ca.io-alkynyl, Co.io-alkylen-Cs-1o-
xycloalkyl, Co-10-alkylen-Cs.10-heteroxycloalkyl, Co-10-alkylen-(heteroaryl c6 5 dén 10
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canh), Co.10-alkylen-(aryl ¢6 6 dén 10 canh), Co-10-alkylen-(heteroaryl c6 6 dén 10 canh),
Co-10-alkylen-OR!!, Co.10-alkylen-CO;R", Co.10-alkylen-C(=O)NR''R"?, Co.10-alkylen-
C(=S)NRUR™, Cy.p-alkylen-C(=0)NRI'SO;R13, Co-to-alkylen-C(=S)NR''SOaR", Co.
10-alkylen-C(=0)R, Co.10-alkylen-C(=S)R!, Co-10-alkylen-SR", Co-10-alkylen-SOsR®,
Cp-10-alkylen-SO3R!!, Co.10-alkylen-SO;NRMR'2, Co.ro-alkylen-NR"'C(=O)R", Co-10-
alkylen-NR''C(=S)R!!, Co.1o-alkylen-NR''SO,R", Co-10-alkylen-NR''C(=0)NR''R",
Co-10-alkylen-NR!'C(=S)NR''R'2,  Co.io-alkylen-NR'""'SO;NR'"R",  Co.10-alkylen-
NR!'R'2, trong d6 alkyl, alkenyl, alkynyl, alkylen, xycloalkyl, heteroxycloalkyl, aryl va
heteroaryl khong dugc thé hoic dugc thé bing 1 dén 7 phdn tir thé doc 1ap duge chon tir
nhém gdm oxo, CN, -NO,, OR!!, O-Cas-alkylen-OR", Cis-alkyl, halo-Ci¢-alkyl,
halogen, CO2R!, C(=O)NR!'R!, C(=0)NR!'SO,R", C(=O)R!", SR!!, SOR!'!, SOsR!,
P=0)ORM),, SONR'RZ, NRUC(=O)R', NRISOR, NR!C(=O)NR'R,
NR!USO,NR!R2, C3.19-xycloalkyl, O-Cs.10-xycloalkyl, Cs.10-heteroxycloalkyl, O-Cs.10-
heteroxycloalkyl va NR!!R!?;

R!! doc 1ap duoc chon tir H, Ci.e-alkyl, Cos-alkylen-Cs.io-xycloalkyl va Co--
alkylen-Cs.10-heteroxycloalkyl, trong d6 alkyl, alkylen, xycloalkyl va heteroxycloalkyl
khong dugc thé hodc duoc thé bang 1 dén 6 phéan tir thé doc 1ap duoc chon tir nhom gdm
halogen, -CN, OH, oxo, Cis-alkyl, halo-Ci.3-alkyl, 0O-Cj.3-alkyl, O-halo-Ci3-alkyl,
NHa, NH(C1.3-alkyl), N(C\3-alkyl), Cs-heteroxycloalkyl, Cs.¢-xycloalkyl, SO2-NHCi-
s-alkyl, SO»-N(Cis-alkyl), va SO,-Ci3-alkyl, trong d6 xycloalkyl va heteroxycloalky!l
khong dugc thé hoic duge thé bang 1 dén 3 phén tt thé doc 1ap duoc chon tir nhom gdm
F, OH, oxo, CH3, CHF2 1 CF3;

R!? ddc 1ap dugce chon tir H, Ci¢-alkyl, halo-Ci.¢-alkyl va Cs.¢-xycloalkyl;

hoic R! va R'2 khi cling v6i nito ma chiing duge gén vao hoan toan vong c6 3
dén § canh chira nguyén tir cacbon va tlly y bao gdm 1 hodc 2 nguyén ti khéc loai dugc
chon tir O, S hoidc N, trong d6 vong khong dugc thé hodc dugc thé bing 1 dén 4 phan
ttr thé doc 1ap dugc chon tir nhom gém halogen, -CN, -NO3, OH, oxo, Ci-3-alkyl, halo-
C1s-alkyl, O-Ci.3-alkyl, O-halo-Ci.3-alkyl, SO2-Ci3-alkyl, CO2H;
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R13 doc lap duoc chon tr Cre-alkyl, Co--alkylen-Cs.io-xycloalkyl va Co--
alkylen-Cs.10-heteroxycloalkyl, trong d6 alkyl, alkylen, xycloalkyl va heteroxycloalkyl
khong dugc thé hodc dugc thé béng 1déné6 phé‘tn tt thé doc 14p dugc chon tir nhom gém
halogen, -CN, OH, oxo, Cis-alkyl, halo-Cj.s-alkyl, O-Cj.3-alkyl, O-halo-Ci3-alkyl,
NH», NH(C1.3-alkyl), N(Cj3-alkyl)s, Cs.6-heteroxycloalkyl, Cs.¢-xycloalkyl, SO»-NHC;.
s-alkyl, SO-N(C1.3-alkyl)2 va SOz-Ci3-alkyl, trong d6 xycloalkyl va heteroxycloalkyl
khong dugce thé hoic duge thé bang 1 dén 3 ph?m tt thé doc 1ap duoc chon tr nhém gém
F, OH, oxo, CH3, CHF2va CF3;

n dugc chon tr 0 va 1;
x doc 1ap duge chon tir 1 va 2;
y ddc 1ap duoc chon tir 0, 1 va 2;

va trong @6 R thy y dugc lién két véi mot gbe duoc chon tir R%, R?, R®, R hogc
R'2 @ tao thanh di vong c6 5 dén 8 canh, dugc thé thy ¥ bing 1 dén 4 phan tir thé doc
14p dugc chon tir nhom gém halogen, -CN, -NO2, OH, oxo, C1.3-alkyl, halo-Ci.3-alkyl,
0-C1.3-alkyl, O-halo-C1.3-alkyl, SO»-Ci-3-alkyl, CO2H.

2. Hop chét theo diém 1, trong d6

R* duoc chon tir Ci6-alkyl, Ci6-axyl, Cs.s-xycloalkyl va Cs.s-heteroxycloalkyl,
trong do alkyl, axyl, alkenyl, xycloalkyl va heteroxycloalkyl dugc thé thy y bang 1 dén
5 phan tir thé doc lap duge chon tir halogen, -CN, OH, oxo, Ci.3-alkyl, halo-Ci.3-alkyl,
0-C1.3-alkyl, O-halo-Ci3-alkyl;

RS va RS va R¥va RY doc 1ap duoc chon tir H va Cis-alkyl;

hodc RS va R® va R* va R6’ doc 1ap khi cling véi cacbon ma chung duge gin vao
hoan toan vong c6 3 dén 8 canh chira nguyén tir cacbon va tiy y bao gdm 1 hoic 2
nguyeén tt khéac loai duge chon tr O, S hodc N, trong d6 vong khong duoc thé hoac duoc
thé bang 1 dén 4 phan t thé doc 1ap duoc chon tir nhém gbm halogen, OH, oxo, Me (-
CH;), OMe (-O-CH3), CHF,, CF3;, OCHF,, OCF3;
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hodc RS va RS va R® va RS doc 1ap khi ciing véi 2 nguyén tir cacbon lién ké ma
chung dugc gén vao hoan toan vong c6 3 dén 8 canh chira nguyén t cacbon va tiy ¥
bao gbm 1 hodc 2 nguyén tir khac loai dugc chon tir O, S hodc N, trong d6 vong khong
duoc thé hodc duoc thé bé’mg 1 dén 4 ph?m tir thé doc 1ap dugc chon tr nhom gém

halogen, OH, oxo, Me (-CH3), OMe (-O-CH3s), CHF>, CF3;, OCHF», OCFs;

R7 dugc chon tir aryl ¢6 6 canh va heteroaryl c6 5 hodc 6 canh, trong dé aryl va
heteroaryl dugc thé tiy y bing 1 dén 3 phin tir thé doc 1ap dugc chon tir halogen, OH,
Me (-CH3), OMe (-O-CHs), CHF», CF3, OCHF2, OCF3 va dugc thé bang aryl c6 6 canh
va heteroaryl c6 5 hodc 6 canh, trong d6 aryl va heteroaryl dugc thé tuy ¥ bang 1 dén 5
phan tir thé doc 1ap dugce chon tir halogen, -CN, -NO2, OH, R!3, OR!3, COR!!, NR!'R?,
C(=O)R!, C(=S)R!, C(=O)NR'RY, NR!'C(=O)NR!'R!2, NR''C(=0)ORP,
OC(=O)NR!'R'2, C(=S)NR''R?, NR!'C(=S)NR!'R?, NRMC(=S)OR,
OC(=S)NR!'R'?;  SOy-Ci¢-alkyl, SOy-halo-Ci.¢-alkyl, SR, SO, SO:R!,
SO,NR!R!2, NR'SO,R"?, NR!SO,NRMR'™;

va trong d6 phan tir thé con lai c6 y nghia nhu dugc dinh nghia trong diém 1.
3. Hop chét theo diém bt ky trong sd cac diém néu trén, trong do6

R” 1a phenyl, dugc thé tity ¥ bang 1 dén 4 phan tir thé (R¥), trong do 1 dén 4 phan
tir thé R* thy ¥ ¢6 thé co ¥ nghia la phin tir thé c6 thé tdn tai ciia R7 nhu dugc dinh nghia

trong diém bt ky trong s céc didm néu trén va duge bidu din bang cong thuc (II)

R'l
S NJ\%
l X
A A A (in

|/ J R°R® 4
(R¥)1 dén 4

4. Hop chat theo diém bat ky trong sb cac diém néu trén, trong d6

R7 dugc chon tir
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|

Ay P, Pa

E,N f,FvaFf,
|

C] ¢

Yo, P,

tdt hon 1a duge chon tur

5. Hop chét theo diém bat ky trong s cac diém néu trén, trong do

O  NR®

\ 7/

S! S
X dugc chon tir % NRZRS vy % RS v

O, NR8

N\

R! dugc chon tir H, halogen, Ci¢-alkyl, halo-Ci¢-alkyl, Cs-6-xycloalkyl, halo-Cs-
s-xycloalkyl, -O-Ci¢-alkyl, -O-halo-C.¢-alkyl va -NH-Ci.¢-alkyl.

6. Hop chat theo diém bét ky trong s6 cac diém néu trén, trong d6

R2 va R? doc 1ap duge chon tir H, Cis-alkyl, halo-Ci.3-alkyl, -O-Ci.3-alkyl, -O-
flo-C1.3-alkyl, Cs.6-xycloalkyl va Cs.e-heteroxycloalkyl, trong do alkyl, xycloalkyl va
heteroxycloalkyl dugc thé thy y bang 1 dén 5 phan tir thé doc 1ap duogc chon tix F, Cl,
OH, oxo, Me (-CH3s), CHF; va CF3;

hodc R? va R3 khi cing véi nito ma chung duge gén hoan toan vao vong c6 5 dén
6 canh chtra nguyén tir cacbon va tuy y bao gdm mot nguyén tir khac loai dugce chon tur
0, S hodc N, trong d6 vong khdng duge thé hogic duoc thé bang 1 dén 4 phan tir thé doc
lap dugc chon tir nhém gdm F, Cl, OH, oxo, Me (-CHs), CHF2 va CFs;

R?® dugc chon tir H, -CN, -NO», OH, Ci3-alkyl, O-Ci3-alkyl, flo-Ci.3-alkyl va O-
flo-Ci3-alkyl,

R? duoc chon tir Cr3-alkyl, t-butyl, flo-Ci.3-alkyl, va -xyclopropyl; va

RI2 doc 1ap duge chon tir H, Me (-CHj) va Et (-CH,-CH).
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7. Hop chét theo diém bét ky trong s6 cac diém néu trén, trong d6n 12 0.

8. Hop chét theo diém bét ky trong s6 cac diém néu trén, trong d6 hop chét duoc chon

o
F
F O i /B}L&g\‘NH
’Tj S NH A
g 0 N/\g\(\)\,NH
F O M s
0 N NH,
/o | :
F F
O ’& "/< O o N/\g\o\ NH
I 7,
O S % O
| | :
F
F

!
\S
0
N 2 1§g;w
N“TS  NH
| /|
S
N O N Q
/“\/\é\\\s\//NH
o) N” S  NH,
/o |
=z
N N\« N QNN NH
l / s’ o% [ S
A 78 NJ\S <
| , | :
72
\ o N/\g;(l? 7
< | S=NH \
N )\s -
N\ A N o /f\i\ W _N-CN
NTTS N

va I
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9. Hop chét theo diém bét ky trong sb cac diém trén day, c6 cong thirc

F

| 0 N/\g\(?\/NH
F O e

s\
|

chit déng phan doi anh, solvat, dang bao ch€ va mudi duoc dung cua nd

10. Dugc phim bao gdm mot hogc nhiéu hop chét theo diém bt ky trong s céc diém
tir 1 dén 9 va it nhAt mot chit mang va/hodc té duge duge dung va/hodc it nhét mot hoat
chét khac httu ich dé diéu tri bénh hoic r6i loan lién quan dén tinh trang nhidém virut

(hoat chit khang virut).
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